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ABSTRACT

Background: Hypoglycemia is one of the most common and preventable metabolic problems
seen in the neonatal intensive care unit (NICU). It occurs in 1.3-4.4 per 1000 full- tern newborn
and 15-55per 1000 preterm newborns. Studying the prevalence and predictors related with
neonatal hypoglycemia, may help in preventing morbidity, serious neurological complications
and mortality due to hypoglycemia.

Objective: This study aims to determine the prevalence and predictors of hypoglycemia among
neonates on admission to NICU in selected public hospitals, Addis Ababa, Ethiopia 2021.
Method: Institutional based cross-sectional study was carried out among 317 neonates
admitted to neonatal intensive care units in selected public hospitals Addis Ababa .The study
participants were selected by systematic random sampling method. Data was collected from
February 20/2021 - April 20/2021. Data was collected with a checklist, neonatal chart review,
and blood glucose level was checked by pricking the neonate’s heel. A glucometer with a test
strip was used to check blood glucose. A blood glucose level < 40mg/dl was taken as a cut-off
point to define hypoglycemia for newborn. Then the collected data was coded and entered in to
Epi data of version 4.6 and exported to SPSS for windows version 26.0 for cleaning, editing,
and analysis. Binary and multiple logistic regressions have been used to observe the

association between independent variables and dependent variable.

Results: The prevalence of hypoglycemia among public hospitals was 20.8 %. Maternal DM,
gestational (AOR=5.16, 95% CI; 1.23-21.64) and pre-gestational DM (AOR =7.79, 95%CI:
1.14-53.03), and preeclampsia (AOR=2.44, 95% CI; 1.10-5.38), feeding initiation time less
than one hour [AOR=0.38, 95% CI: 0.15-0.96] shows association to hypoglycemia.

Conclusion: The result of this study showed that maternal DM (pre-existing and gestational) and
preeclampsia were more likely associated with hypoglycemia, whereas feeding initiation time
within one hour was protective effect to hypoglycemia. Therefore early initiation of feeding is
important factor to prevent hypoglycemia for all newborns.

Recommendation: Health education on preventive measures is very essential for parents and

caregivers.

Keywords- Hypoglycemia, Predictors, Neonatal Intensive Care Unit, Addis Ababa
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1. INTRODUCTION
1.1 Background

The term hypoglycemia directs a low blood glucose concentration (1). It is the most
common metabolic abnormality in the newborn (2). A numerical explanation for neonatal
hypoglycemia remains controversial even currently (3). Neonatal hypoglycemia defined as
a blood glucose value of less than 40 mg/dL (2.2 mmol/L) or plasma glucose value less than
45mg/dl (2.6mmol/L) (4).

It can be transient or persistent, most cases of neonatal hypoglycemia are transient and
respond easily to treatment, and are associated with good prognosis (5). Persistent
hypoglycemia is more likely to be related with anomalous endocrine conditions, for
instance hyperinsulinemia, along with possible neurologic disability (2).

Different factors have been identified as risk for neonatal hypoglycemia like prematurity,
macrosomia, SGA, maternal DM, PIH, maternal drug uses during pregnancy (3 blockers or
oral hypoglycemic agent), delay of feeding initiation, hypothermia, and perinatal asphyxia
(6). The mechanism by which these risk factors predispose a neonate for hypoglycemia may
consist of decreased glycogen storage, increased utilization of glucose, diminished
glycogenolysis, or a combination of these mechanisms depending upon the cause of
neonatal hypoglycemia (7). The fall in glucose production is interrelated to limited
glycogen stores and insufficient gluconeogenesis. High consumption of glucose is related to
increased insulin or anaerobic glycolysis (8).

A hypoglycemic infant can be symptomatic or asymptomatic, a number of signs may be
seen in cases of severe or persistent hypoglycemia and in infants who have mild-to-
moderate hypoglycemia(9). Signs and Symptoms of hypoglycemia include abnormal
respiratory patterns, such as tachypnea, apnea, or respiratory distress; cardiovascular signs,
such as tachycardia or bradycardia; and neurologic findings, including jitteriness, lethargy,

weak suck, temperature instability, and seizures (10).

Management of neonatal hypoglycemia targets to prevent and treat acute symptomatic

hypoglycemia, which can result in possible permanent brain damage and long-term adverse

outcomes. (11). Initiation of intravenous (IV) dextrose therapy should be considered if

blood glucose levels remain below the operational threshold after an enteral feed or if the

infant is unable to tolerate oral intake (12). A bolus of 2ml/kg glucose 10% IV should be
1



administered for those symptomatic, followed by continuous glucose perfusion to maintain
glycemic levels in the normal range (13).

If the problem is not identified and managed timely the most concerning outcomes of
neonatal hypoglycemia are seizures that may progress to coma and death or development of

severe neuro-developmental abnormalities (14).



1.2 Statement of the problem

Neonatal hypoglycemia is a common co-morbid condition contributing to neonatal
morbidity and mortality (15). About 30-60% of at high-risk infants are hypoglycemic and

require immediate intervention (6).

In Indonesia, yearly about 190,000 newborn babies suffered from a certain degree of
hypoglycemia and it is seen in about 17% of the babies that are hospitalized in the neonatal
intensive care unit (NICU) (16). In a study conducted in Macedonia hypoglycemia is a

significant factor in general neonatal mortality (17).

Sub-Saharan Africa had the highest neonatal mortality rate in 2018 at 28 deaths per 1000
live births. In developing countries like Africa neonates with hypoglycemia have
approximately twice the risk of death compared to normal(18). According to a study
conducted in Nigeria the mortality rate in babies with hypoglycemia was 32.7%, higher than
18.8% in babies without hypoglycemia (19). Another study conducted in Egypt the
mortality rate was 47.4% among neonates with hypoglycemia compared to 16.5% neonates
normal blood glucose level (20). Studies identified risk factors like, prematurity, LGA, birth
asphyxia, SGA, infant of diabetic mother, infant of hypertensive mother and maternal use of
drugs ( b- blockers) hypothermia, delay of feeding initiation (21). There are few studies
regarding neonatal hypoglycemia in Ethiopia. In spite of this, little is known on prevalence
and predictors of neonatal hypoglycemia among neonates admitted to NICUs of public
hospitals in Addis Ababa.

Identification of predictors of neonatal hypoglycemia helps to make a preventive action.
Although  WHO recommends early initiation of breastfeeding and prevention of
hypothermia at birth to prevent hypoglycemia, due to maternal and neonatal and
institutional problems delay of feeding initiation and hypothermia are major problems seen
among neonates on admission to NICUs. On the other hand, majority of public hospitals in
Addis Ababa perform screening for hypoglycemia on admission. But little concern was
given for preventive measures. The researcher of this study believes by identifying
predictors of neonatal hypoglycemia helps to plan and act on the general prevention of

neonatal hypoglycemia in delivery and neonatal intensive care units.



Therefore the purpose of this study was to assess the prevalence of neonatal hypoglycemia
and its predictors among neonates on admission to neonatal intensive care units of Addis
Ababa public hospitals and to fill the gap.



1.3 Significance of the study
Little is known about prevalence and factors associated hypoglycemia in Ethiopia among

neonates on admission to NICUs. Therefore, this study will be helpful by identifying
relevant information on those predictors related to of neonatal hypoglycemia and the
finding will be important to health care planner, policy makers, governmental and
nongovernmental organizations (NGOs) that are working on neonatal health care services
and other stake holders. Similarly, the findings was help the health professionals to take
special consideration on general preventive measures for those risk groups. Also it will

serves as a baseline data for health institutions.



2. LITERATURE REVIEW

2.1 Prevalence of hypoglycemia

Globally hypoglycemia occurs in 1 to 5 per 1,000 live births but it is higher up 30% among
at high risk populations(22). Although information on the prevalence of neonatal
hypoglycemia in low income countries is very limited, because of the increased existence
of low birth-weight, intrauterine growth restriction (IUGR), poor nutrition and inadequate

care, its occurrence expected to be higher (23) (24).

In United States neonatal hypoglycemia are estimated between 3% and 29% of the whole
pregnancies(25) . A study finding from New Zealand showed that among neonates
identified at risk hypoglycemia was occurred in 51% of study participants(26). Based on a
study conducted in Canada the prevalence of hypoglycemia among preterm (< 33weeks) of
gestational age was 33.7%(27).

According to a cross sectional study conducted in Iran the prevalence of neonatal
hypoglycemia was 39.1% (28). Based on a prospective cross-sectional study done in Erbil

Maternity Teaching Hospital in Irag, the prevalence of hypoglycemia was 16.25% (29).

A prospective observational study conducted in India prevalence of hypoglycemia among
neonates admitted to NICU was 15.38% (30). Another ross sectional study conducted in
India prevalence of neonatal hypoglycemia among IDM was 39% (31).

Based on a cross sectional study conducted in Benue state University teaching hospital,
Nigeria prevalence of neonatal hypoglycemia was 11%(32). A community based cross

sectional study conducted in Uganda prevalence of neonatal hypoglycemia was 2.2% (33) .

There are few information on prevalence and predictors of neonatal hypoglycemia in
Ethiopia. A cross-sectional study conducted at St. Paul hospital millennium medical college
(Addis Ababa), showed the prevalence of hypoglycemia among neonates admitted to NICU
was 25% (23). Another study carried out in Ethiopia at Tikur Anbessa specialized hospital
prevalence of hypoglycemia was 14.89% (34).



2.2 Predictors of hypoglycemia in neonates

Predictors or risk factors for neonatal hypoglycemia include socio-demographic factors
(maternal age, educational status, maternal occupation), obstetric factors (ANC follow up,
parity, mode of delivery) neonatal factor (sex, gestational age, birth weight, IDM, being small
for gestational age (SGA) or large for gestational age (LGA) and asphyxia hypothermia), and
maternal factors like (DM, preeclampsia, eclampsia and maternal drug use like beta-blockers

or oral hypoglycemic agents (16).

2.2.1 Socio-demographic predictors

Different literatures showed that the association between maternal age and hypoglycemia, for
instance, a retrospective cohort study in Japan maternal age (over 35 years) as independent
risk factors of neonatal hypoglycemia (AOR: 3.385; 95% CI, 1.082-10.588, p=10.036) (35).

Based on a cross-sectional study conducted in India among high-risk groups hypoglycemia
was found to be more in newborns whose mother's age was > 30 years than in newborns

whose mother's age was < 30 years at the time of delivery (36).

Another hospital based cross-sectional descriptive study conducted in India showed that
hypoglycemia was not recorded in LGA babies born to mothers who were < 20 years of age
but its incidence significantly increased from 31.3% in the maternal age group 20-34 years to
68.8% in mothers aged >35 years (p=0.000).The study also showed there was no statistically
significant co-relations observed between hypoglycemia and sex of the neonate (37).

A cross-sectional study conducted in Ethiopia presented neonates born to mothers in the age
range 20-35yrs have a 32.3% decrement in occurrence hypoglycemia (AOR 0.323; 95% ClI
0.121-0.862) (23)



2.2.2 Neonatal related predictors
Among neonatal predictors gestational age is one the factors which have an association with

neonatal hypoglycemia. For instance a study conducted in USA showed that hypoglycemia
was less commonly associated with late- preterm and term (OR: 0.66; 95% CI, 0.53- 0.85)
(6). Another study conducted in Netherlands showed that hypoglycemia was significantly
associated with prematurity (OR =1.84, 95% CI 1.24-2.73, p = 0.002) (38).

According to a study carried out in Israel , low birth weight, being small for gestational age,
and birth asphyxia had an association with hypoglycemia, (OR 2.979; 95% CI 1.532 to
5.795; P<0.001), (OR 1.805; 95% CI 1.054 to 3.095; P=0.031), (OR 3.386; 95% CI 1.945 to
5.895; P<0.001), respectively (24). Based on a study conducted in Iran hypoglycemia had a
significant association with preterm birth (P = 0.002), low birth weight (P = 0.001), and low
Apgar score at 1% and 5™ minutes after birth (P < 0.05) (28).

A case- control study conducted in Java, Indonesia prematurity, low birth weight and birth
asphyxia were associated with neonatal hypoglycemia (OR 6.537; 95%CI 3.543 to 12.063;
P <0.001), (OR 2.979; 95% CI 1.532 to 5.795; P<0.001), and (OR 3.386; 95%CI 1.945 to
5.895; P<0.001) respectively (39)

Infants born to diabetic mothers (IDM) have increased risk of neonatal morbidities
including hypoglycemia (40). Infant of a diabetic mother usually large at birth (LGA), even
when the mother was able to keep the blood glucose within normal or near-normal range

throughout pregnancy (41).

Preterm neonates are commonly predisposed to developing hypoglycemia and its associated
complications due to their inadequate glycogen and fat stores, failure to generate new
glucose using gluconeogenesis pathways, have higher metabolic demands due to relatively
larger brain size, and are unable to mount a counter-regulatory response to hypoglycemia
(33).

Another neonatal-related factor is perinatal asphyxia. Continuously high insulin release due
to asphyxia causes extreme exhaustion and damage in the b-cell of the pancreas. This
condition often results in hypoglycemia.(33). A case-control study conducted in Indonesia
showed that a neonate with asphyxia was 2.8 times more likely to develop hypoglycemia
(OR= 2.8 (95% CI: 1.01 — 7.80) (42).



A study report from India showed that newborns with asphyxia develop hypoglycemia
which requires medical management (43). Another study conducted in this country also
indicates babies with APGAR score < 6 at 5" min was at risk of developing neonatal
hypoglycemia (p=0.001) (37). .

Different studies shows that early initiation of breast feeding prevents the occurrence of
neonatal hypoglycemia. A study conducted in Bangladesh revealed that neonates who were
delayed for more than 2 hours to start initial feeding had an increased risk of
hypoglycemia(5). According to a community based cross-sectional study conducted in
Uganda neonatal hypoglycemia was associated with delayed breastfeeding initiation
(adjusted mean difference, — 2.6; 95% CI, — 4.4, — 0.79) (33). An institutional based cross-
sectional study conducted in Nigeria low birth weight(< 2500g )(p =0.009), hypothermia
(p= 0.001) and preterm birth (p = 0.020) were significantly associated in babies with
hypoglycemia (19).

Based on a cross- sectional study conducted in Ethiopia at St. Paul hospital birth weight was
significantly associated with neonatal hypoglycemia. The study showed that neonates with
low birth weight have 2.14 times more likely to develop hypoglycemia (COR 2.14; 95%ClI
1.03-4.47) while VLBW neonates have a 3.9 times increased risk (COR3.99; 95% CI 1.54—
10.33) (23).

2.2.3 Maternal related predictors

A study done in Canada maternal hypertension was significantly associated with neonatal
hypoglycemia (hypertension vs. normal: OR 3.07 (95%Cl 1.51-6.30) p= 0.002 (27). A
cohort study conducted in US showed that pregnancies exposed to § blockers at the time of
delivery increases the risk of neonatal hypoglycemia by 4.3% (44). The odds of
hypoglycemia among neonates born from a mother with preeclampsia was increased on a
study done in California was (OR 1.3 95% CI 1.2-1.5) (45)

A case control study conducted in China showed that infants born from gestational DM
were 2 times more likely to develop neonatal hypoglycemia (OR = 2.184, 95% CI: 1.153—
4.134) (21).



A prospective cross sectional study in a tertiary hospital of Pakistan, showed that maternal
risk factors associated to neonatal hypoglycemia were maternal diabetes, eclampsia, and

maternal drug use (46)

Based on a study conducted in South - Africa among infant of diabetic mother
hypoglycemia was seen in 39% (47).

Maternal use of medications like, B-blockers increases the risk of hypoglycemia (AOR 1.68,
95% CI. 1.50-1.89), for example, propranolol, atenolol, labetalol (9). A study conducted in
US among 10 585 (0.5%) pregnancies exposed to B blockers at the time of delivery. The risk
of neonatal hypoglycemia was 4.3% in the [ blocker—exposed neonates versus 1.2% in the
unexposed(44). A meta analytic study conducted in China showed that mothers who took
beta-blockers during pregnancy were 2.6 times more likely to have hypoglycemia (OR:
2.60 95% CI 1.55-4.38, P<0.001) (48).

2.2.4 Obstetric related predictors

Based on a cohort study conducted in Denmark Primi parity was associated with
hypoglycemia (AOR: 1.29 (1.17e1.42) (51). Another study conducted in Mangalore babies
born to primipara mothers were more prone for hypoglycemia (49). A study conducted in
Sudan showed that a cord blood glucose levels at delivery were significantly lower in
women who had a cesarean delivery compared with those who delivered vaginally (99.8 £

20.6 vs. 106.8 + 11.1 mg/dl, P = 0.026), but there was no significant difference (97.8 + 16.7
vs. 102.1 £ 9.6, P = 0.110) in newborn glucose levels at 2 hours after delivery between the
groups. In linear regression, cesarean delivery (—6.475 mg/dl, P = 0.013) and maternal
blood glucose levels at the time of delivery (+0.619 mg, P < 0.001) were significantly
associated with mean cord glucose levels(50).

A study conducted in India showed that neonates born from a multigravida mother and
who were delivered by cesarean section were found with a higher occurrence of
hypoglycemia (36). A cross-sectional observational study conducted in west Bengal among
cesarean- section delivery the incidence of neonatal hypoglycemia at 48 hours was
16.3%(51).
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2.3 Conceptual framework
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Figurel: Conceptual framework adapted and modified from literature review (14, 42, 45).
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3. OBJECTIVES
3.1 General objective

» To assess prevalence and predictors of hypoglycemia among neonates on
admission to NICU in selected public hospitals, Addis Ababa, Ethiopia 2021.

3.2 Specific Objective

* To determine the prevalence of hypoglycemia among neonates on admission to
NICU in selected public hospitals, Addis Ababa, Ethiopia 2021.

* To identify predictors of hypoglycemia among neonates on admission to NICU in
selected public hospitals, Addis Ababa, Ethiopia 2021.
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4. METHODS AND MATERIALS

4.1 Study area and period

Addis Ababa is the capital city of Ethiopia. The city lies at an elevation of 7,546 feet
(2,300metres). Based on 2017 population projection the total population of the city is
3,194,999. Among this 1,515,001 are men and the rest 1,679,998 are female. Addis Ababa
has ten sub-cities. In this sub-cities there are 52 hospitals in which 6 are administrated by
Addis Ababa regional health bureau, 5 by federal ministry of health, 3 by NGO, 3 by
defense and police and the remaining administered by private owners and there are 101
health centers. It is divided into 11 sub-cities containing 116 woredas (52). All public
hospitals attend delivery services and eleven of them have NICU. The study was conducted
in four randomly selected public hospitals of Addis Ababa Ethiopia from February 11 to
April 11, 2021. Those randomly selected public hospitals are Menelik, Yekatit 12, Gandi,

and Tikur Anbessa specialized hospital.

Menelik Il hospital: In neonatal intensive care unit a total of 31 nurses, 2 pediatricians and
3 general practitioners are working in the unit. The number of admitted neonates varies
from time to time; the average annual admission rate was being 1200. The NICU had a 29-
bed capacity.

Tikur Anbessa Specialized Hospital (TASH): In neonatal intensive care unit a total of 2
neonatologists, 30 nurses working in the unit. The number of admitted neonates varies from
time to time; the average annual admission rate was being 1250. The NICU had a 41-bed
capacity.

Yekatit 12 Hospital Medical College (Y12HMC): In neonatal intensive care unit a total of
38 nurses, 1 neonatologist fellow and 3 pediatricians are working in the unit. The number of
admitted neonates varies from time to time; the average annual admission rate was being
2500. The NICU had a 44-bed capacity.

Gandhi Memorial Hospital (GMH): In neonatal intensive care unit a total of 2 pediatricians,
5 General practitioners, 2 Health officers, 2 MSc neonatal nurse practitioners and 26 Nurses
are working in the unit. The number of admitted neonates varies from time to time; the

average annual admission rate was being 3,200. The NICU had a 44-bed capacity.
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4.2 Study design

An institution-based cross-sectional study was conducted.

4.3 Populations
4.3.1 Source population

All neonates who were admitted in the neonatal intensive care units of Addis Ababa public
hospitals

4.3.2 Study population

All randomly selected neonates who were admitted in the NICUs of selected public
hospitals during the study period.

4.4 Inclusion and exclusion criteria
4.4.1 Inclusion criteria

All neonates who was admitted to NICU in the selected hospitals during the data collection

period and whose mothers were willing to give consent for their neonates.

4.4.2 Exclusion criteria

Neonates whose mothers were critically ill were excluded from the study.

4.5 Sample size determination and sampling technique

The sample size is calculated by using a single population proportion formula taking the
prevalence of neonatal hypoglycemia 25 % in St. Paul Hospital in Addis Ababa, Ethiopia
(23).

P=proportion
hypoglycemia=25%
d = margin of error 5%

Z a/2= the corresponding Z score of 95% CI
N = Sample size

N =Z (a/2)* P (1-P) = (1.96) 2*0.25*(1 - 0.25) = 288.12
d? 0.0025

By adding a 10 % non-response rate, a total of 317 participants was included in the study.
14



4.5.1 Sampling technique and procedure

Four public hospitals (Menelik 11, Yekatit 12, Gandhi memorial, Tikur Anbessa specialized
hospital) are selected by lottery methods from eleven public hospitals in Addis Ababa
which have NICU. To select the study participants from each hospital, the proportional
allocation formula was used based on caseloads by fixing one-month total admission before
the survey. Simple random sampling was used to select the first participant and systematic

random sampling was used for the next consecutive samples.

Public hospitals having NICU (11) |

Lottery method
Menelik 1l Hospital Gandi ~ memorial  |Yekatit12 Hospital Tikur Anbessa
Total admission per hospital Total admission per Total admission per
month = 105 Total admission per month = 210 month= 260
month = 215
Proportional allocation to sample size (317)
n =317 * (105) n =317 * (215) n =317* 210) n =317* (260)
790 790 790 790
n= 43 n = 86 n = 84 n = 104

Systematic random sampling

Total sample size = 317 D

\/

Figure 2: Schematic presentation of the sampling procedure in selected public Hospitals AA,
Ethiopia, 2021.
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4.6 Variables
4.6.1 Dependent variables

v Hypoglycemia of Neonates

4.6.2 Independent variables

= Socio-demographic predictors: maternal (age, education, occupation, income), Sex
of the baby

= Obstetrics predictors: Parity, ANC follow up, mode of delivery, place of delivery

= Neonatal related predictors: gestational age (Prematurity, birth weight (SGA, LGA),
hypothermia, perinatal asphyxia.

= Maternal related predictors: Gestational or pre-gestational DM, pregnancy induced
hypertension, maternal drug use (beta blockers, oral hypoglycemic agents).

4.7 operational definitions and terms of variables

Neonatal hypoglycemia: - A measure of blood glucose level less than 40 mg/dl(53).

ANC follow up: any history of visit or follow up during current pregnancy at any health
institution for check-up of pregnancy recorded on the chart.

Hypothermia: A neonate’s axillary body temperature below 36.5 °C (54).

Perinatal asphyxia: was considered when the 5™ minute APGAR score is less than 7 or a
neonate did not cry immediately at birth or resuscitation needed at birth and documented on
the chart.

SGA: A newborn’s birth weight smaller than many other babies of the same gestational age
and diagnosed by a professional.

Prevalence of hypoglycemia: The number of neonates who develop hypoglycemia on

admission to NICU during the study period.
4.8 Data collection instruments

A structured questionnaire is prepared and adapted from different works of literature. The
instrument was prepared in English and translated to the Ambharic language then

retranslated to English for consistency and flow. The instrument consists of five parts, part
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one: socio demographic characteristics (maternal age, maternal education maternal
occupation, Postnatal age, age of the neonate at admission, sex of the baby), part-two:
obstetric related characteristics (Parity, mode of delivery, place of delivery, number of ANC
visit), part-three: neonatal characteristics (GA, birth weight, hypothermia, PNA, feeding
history, APGAR score), Part four: Maternal characteristics (history of DM and HTN, drug

history) and, Part five: Blood glucose level of the neonate.

4.9 Data collection procedure

Primary and secondary data was collected from the respondents and the neonatal card. Data
was collected by interviewing mothers, reviewing a neonate medical chart and taking a
blood sample by pricking the heel of the neonate, those neonates who had a recent blood
sugar result we used that result. Four BSC Nurses for data collection and two BSC Nurses for
supervision were recruited. A two days training was given for data collectors and supervisors
on data collection tools, the importance of the study and honest completion of the checklist,

and ethical considerations, the supervisors were monitor the data collection process.

4.10 Data quality assurance

To keep data quality, supervisors and data collectors were oriented on how and what
information they should collect from the targeted data sources. Supervision was held during
data collection and each questionnaire was checked for completeness. A pretest was done
on 5% (16) of similar neonates at St. Paul hospital to assess clarity, length, reliability and
feasibility. Completeness of the collected data was checked onsite daily during data
collection and give prompt feedback from the supervisor and the principal investigator. All
completed data collection forms were examined for completeness and consistency during

data management, storage, cleaning, and analysis.

4.11 Data processing and analysis

The collected data was coded and entered in Epi data version 4.6 and was transferred and
cleaned to SPSS 26.0 for analysis. Descriptive statistics used to identify distributions of
socio-demographic characteristics of study participants. Odds ratio (OR) with 95% CI was

used to assess the relationship between factors associated with the occurrence of the
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outcome variable. A logistic regression model was used and bivariate and multivariate
logistic regression was done to determine the association between each independent

variable with the outcome variable.

All variables with a significant association in the bivariate logistic regression analysis (p <
0.25) was enter into the final multivariate analysis model to control confounders and
identify independent effects of different factors for the occurrence of hypoglycemia.
Variables having p < 0.05 were considered as statistically significant. Finally, the data

presented by using text, table, and figure.

4.12 Ethical clearance

Ethical clearance was obtained from the Institutional Review Board (IRB) of Addis Ababa
University, school of nursing, and midwifery. After the approval of the proposal, the letter
obtained from the school of nursing and midwifery to Tikur Anbessa specialized Hospital
department of pediatrics and child health ethical review board and Addis Ababa Public Health
research and Emergency management Institutional Review Board. Formal letter was obtained
from Addis Ababa public health research and emergency management Institutional Review
Board and Tikur Anbessa specialized hospital pediatrics department public health core process
in order to get permission to carry out the study. Written consent was obtained from the
mother before data collection. Each study participant was adequately informed about the
purpose, method and anticipated benefit and risk of the study by their data collector. The
respondents had the right to respond or refuse to the interview. Even they had the right to
withdraw the interview at any time or skip any question that they do not want to respond. All
information collected from an interview and patients' chart were kept strictly confidential and

were not disclosed to any person other than the principal investigator.

4.13 Dissemination of result

Final result of the study was presented and submitted to Addis Ababa University collage of
Health Science, School of Nursing and Midwifery to serve as reference material for
subsequent researches and teaching purposes. The study finding was submitted to Addis
Ababa Public Health Research and emergency management Institutional Review Board and

for those hospitals included in the research.
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5. RESULT

5.1 socio demographic characteristics
A total of 317 participants were included with 100% response rate. From those respondents,
(289) 91% of the mothers age were between 20 -35years and more than half, (181) 57.1% of
their neonates post natal age was less than 24 hours. The mean age the other was 27.2 (+4.67)
years. Around (188)59.3% of mothers had secondary and above educational status. More than
one-third, (124)39.1% of mothers were housewife. Majority of the respondents, (263) 83%)
had monthly income above 2500 ETB.

Table 1:- Socio demographic characteristics of hypoglycemia among neonates on
admission to neonatal intensive care unit in selected public Hospitals, Addis Ababa,
Ethiopia 2021.

Variables Frequency Percent
Maternal age
< 20 Years 15 4.7
20 - 35 Years 289 91.2
> 35 years 13 4.1
Maternal education
Unable to read & write 13 4.1
Primary Education 116 36.6
Secondary Education 125 39.4
College & above 63 19.9
Maternal occupation
Government employee 36 11.4
Private employee 108 34.1
Merchant 9 2.8
Daily laborer 40 12.6
House wife 124 39.1
Monthly income
<1500 ETB 7 29
1500- 2400 ETB 47 14.8
> 2500 ETB 263 83.0
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As shown in table 2- Among admitted neonate around 168 (53%) were male and more than
half 195(61.5%) were gestational age between 37-42 weeks and 181 (57.1%) of them had birth
weight between 2500gm - 4000gm. Majority 260 (82%) of neonate’s 5™ minute APGAR score
was seven and above. Around two-third, 208 (65.6%) of the neonates had hypothermia.

Regarding feeding initiation time 98 (30.9%) of neonates were start feeding within one hour.

Table 2. Neonatal related predictors of hypoglycemia among neonates on admission to

neonatal intensive care unit in selected public Hospitals, Addis Ababa, Ethiopia 2021.

Neonatal related predictors (n=317)

Variables Frequency Present
Sex of the baby
Male 168 53.0
Female 149 47.0
Gestational age
Less than 37 weeks 117 36.9
37-42 weeks 195 61.5
Greater than 42 weeks 5 1.6
Birth weight
Birth weight < 2500g 125 39.4
Birth weight 25009 - 40009 181 57.1
Above 40009 11 3.5

APGAR score

At 1% minute

Less than 7 170 53.6
7 and above 147 46.4
At 5" minute
Less than 7 57 18.0
7 and above 260 82.0
Age at admission
Birth to 24hours 181 57.1
After 24 hours 136 42.9
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Axillary body temp.
Hypothermia 208 65.6
Normal 109 34.4
Initiation of feeding
Within 1 hour 98 30.9
After 1 hour 219 69.1
120.00%
100.00% 96.50% 98.10% 97.50%
88.60% 87.70%
80.00%
60.00%
40.00%
0,
20.00% 11.40% 12.30%
3.50% 1.90% . 2.50% .
0.00% || — |
GDM PGDM Preeclampsia Eclampsia maternal Drug
Myes ®No

Figure 3.Maternal related predictors of hypoglycemia among neonates on admission to
neonatal intensive care unit in selected public Hospitals, Addis Ababa, Ethiopia 2021.

As shown in figure 3- Around 11 (3.5%) of the mothers had gestational DM, similarly 6
(1.9%) of them had pre-gestational diabetes mellitus. Regarding of pregnancy induced
hypertension 36(11.4%) of mothers had preeclampsia, and 8(2.5%) of the mothers were
eclamptic. Majority 278(88.7%) of mothers had no history of drug intake (beta blockers and
oral hypoglycemic agent).

21



As shown in table 3- Around half, 163(51.4%) of mothers were primipara. Majority of the
respondents, 302(95.2%) had ANC follow up, and out of them 190(59.9%) had 4 and above
visit. Most of the mothers, 305 (96.2%) had duration of labor less than 24 hours. More than
half 181(57.1%) of mothers were gave birth via SVD. Around 191(60%) of mothers were
delivered their child at hospital.

Table 3.Obstetic related predictors of hypoglycemia among neonates on admission to
neonatal intensive care unit in selected public Hospitals, Addis Ababa, Ethiopia 2021.

Obstetric factors(n=317)
Variables Frequency Present
Parity
Primipara 163 51.4
Multipara 154 48.6
ANC follow up
No History of Visit 15 4.7
1-3 112 35.3
4 and above 190 59.9
Duration of labor
Less than 24 hours 305 96.2
More than 24 hours 12 3.8
Mode of delivery
SVvD 181 57.1
Assisted Vaginal Delivery 41 12.9
CIS 95 30.0
Place of delivery
Health Center 117 36.9
Hospital 191 60.3
Home 9 2.8
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The prevalence of hypoglycemia among neonate on admission to NICUs was 20.8 %.

N

= Yes = No

Figure: 4 prevalence of hypoglycemia among neonates on admission among neonates on
admission to neonatal intensive care unit in selected public Hospitals, Addis Ababa, Ethiopia
2021. (n=317)

5.2 Factor associated with Hypoglycemia

Variables maternal age, sex of the baby, number of ANC visit, place of delivery, birth weight,
gestational and pregestational maternal DM, preeclampsia, feeding initiation time, neonate’s
age at admission, and hypothermia were significant with bivariate analysis (P< 0.25). After
controlling confounders in the final model, maternal DM gestational and pregestational,

preeclampsia, feeding initiation time within one hour, remained significant (P<0.05).

Neonates who start feeding within one hour were 62% less likely to develop hypoglycemia
compared to neonates who start feeding later (AOR=0.38, 95% CI: 0.15-0.96). Neonates born
from a mother with preexisted DM were 8 times more likely to develop hypoglycemia
compared to neonates born from non-diabetic mother (AOR =7.79, 95%CI. 1.14-53.03).
Similarly neonates born from a mother with gestational DM were 5.16 times more likely to
develop hypoglycemia compared to those neonates born from non-diabetic mother
(AOR=5.16, 95% ClI; 1.23-21.64).
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In addition, neonates born from a mother with preeclampsia were 2.44 times more likely to

develop hypoglycemia compared to neonates born from a non-hypertensive mothers
(AOR=2.44, 95% CI; 1.10-5.38).

Maternal age, sex of the baby, birth weight, place of delivery, hypothermia, and age at

admission were not found to have statistically significant association with neonatal

hypoglycemia in this study.

Table 4. Factors associated with Hypoglycemia among neonates on admission to neonatal
intensive care unit in selected public Hospitals, Addis Ababa, Ethiopia 2021.(n=317)

Hypoglycemia

No Yes COR 95% ClI AOR 95% ClI
Maternal age
<20 years 10(66.7%) 5(33.3%) 0.48(0.16,1.46) 2.16(0.39,12.02)
20-35 years 233(80.6%) 56(19.4%) 1.25(0.26,5.89* 0.91(0.24,3.43)
>35 Years 8(61.5%) 5(38.5%) 1 1
Sex of the baby
Male 126(75.0%) 42(25.0%) 1.74(0.99,3.04)* | 1.81(0.96,3.39)
Female 125(83.9%) 24(16.1%) 1 1
Birth weight
<2500gm 97(77.6%) 28(22.4%) 0.24 (0.07,0.85)* | 0.55(0.11,2.81)
2500-4000gm 149(82.3%) 32(17.7%) 0.18(0.05,0.620* | 0.46(0.09,2.32)
>4000gm 5(45.5%) 6(54.5%) 1 1
Maternal DM
(Pre-existed)
Yes 2(25.0%) 6(75.0%) 0.08(0.02,0.41)* | 7.79(1.14,35.03)**
No 249(80.6%) 60(19.4%) 1 1
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Maternal DM

(gestational)

Yes 4(36.4%) 7(63.6%) 0.14(0.04,0.48)* | 5.16(1.23,21.64)**
No 247(80.7%) 59(19.3%) 1 1
Place of delivery
Health center 98(83.8%) 19(16.2%) 1 0.52(0.11,2.41)
Hospital 147(77.4%) 43(22.6%) 1.51(0.83,2.74)* | 0.43(0.09,1.87)
Home 6(60.0%) 4(40.0%) 3.44(0.89,13.36)* 1
Preeclampsia
Yes 23(56.1%) 18(43.9%) 3.72(1.86,7.42)* | 2.44(1.10,3.38)**
No 228(82.6%) 48(17.4%) 1 1
Axillary body
Temperature
Hypothermia 161(74.2%) 56(25.8%) 3.65(0.83,16.07)* | 2.22(0.41,11.94)
Normal 69(89.6%) 8(10.4%) 1.22(0.24,6.18)* | 1.16(0.19,6.94)
Hyperthermia | 21(91.3%) 2(8.7%) 1 1
Feeding initiation
time
<1 Hour 88(92.6%) 7(7.4%) 4.55(1.99,10.39)* | 0.38(0.15,0.96)**
> 1 Hour 163(73.4%) 59(26.6%) 1 1
Age at admission
< 24 Hours 134(73.6%) 48(26.4%) 2.33(1.28,4.23)* | 1.3(0.64,2.65)
>24 Hours 117(86.7%) 18(13.3%) 1 1

*p-value <0.25 significantly associated with COR

**p-value<0.05 significantly associated with AOR
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6. DISCUSSION

Neonatal hypoglycemia occurs while the normal process of metabolic adaptation from intra
uterine to extra- uterine life fails to occur(55). If it is persistent and not detected early, it could

lead to adverse neurological complications and poor prognosis (56).

The prevalence of hypoglycemia in this study was 20.8%. The finding is slightly higher than
study conducted in Benue state teaching hospital, Nigeria that was 11% (32), in India 15.2%
(57) and a study done in Irag which was 16.25% (58). The possible reasons may be due to that
the study conducted in Nigeria include a smaller sample size and neonates less than 24 hours
of age were included in the study. Additionally the study conducted in Irag and India excludes,
infant of diabetic mother, neonates born from hypertensive mother, newborns with severe
congenital malformation. Another study done in Uganda showed a 2.2% prevalence, which is
much lower compared to the current study. The possible explanation for this may be due to the
difference in the study area and number of study participants. It was conducted in the
community which is different from institutional based and large number of study participants

involved in the study.

In contrast, the result was found a lower prevalence of neonatal hypoglycemia as compared to
studies carried out in Ethiopia St. Paul 25% (23), Nigeria 30.5 % (59). This might be due to
that these two studies used a higher cut-off point to diagnose neonatal hypoglycemia.

The prevalence of hypoglycemia found much higher in studies conducted in, Iran 39.1% (28),
and New Zealand 51%,(60). The possible explanation for that could be due to that the studies
conducted in, Iran and New Zealand were carried out among neonates identified as high risk

groups.

The four variables with significant association of hypoglycemia among neonates on admission

were maternal DM (gestational and pre - existed), preeclampsia, and feeding initiation time.

The study finding showed that neonates born from a mother with preexisted DM were 8 times
more likely to have hypoglycemia compared to neonates born from non-diabetic mother.
Similarly neonates born from a mothers with gestational DM were 5 times more likely to have

hypoglycemia compared to neonates born from non-diabetic mothers.
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This finding supported by the fact that infants of diabetic mothers (IDM) are large for
gestational age, because of maternal hyperglycemia especially if diabetes is un - controlled and
that causes a transient hyperinsulinemia which causes hypoglycemia after few hours birth(61).
The other reason may be due maternal intake of oral hypoglycemic agents like metformin and
sulfonylureas to control blood glucose. The result also supported by studies conducted in
South Africa (47), Bangladesh (5), and China(49).

In contrast to the current study the studies carried out in Ethiopia, at St. Paul (23), and
Indonesia (62), and Israel (24), maternal DM was not found to be a contributing factor of
neonatal hypoglycemia. The possible reason for this may be due to the absence or a small
number of a mother with DM was found in the study participants or as a result of maternal

blood glucose level was properly controlled during pregnancy.

Another factor which was found significantly associated with hypoglycemia was found to be
maternal preeclampsia. Neonates born from a mother with preeclampsia were 2.44 times more
likely to develop hypoglycemia compared to neonates born from mothers who were non
hypertensive. The finding of the study supported by different literatures that preeclampsia is a
condition characterized by decreased uteroplacental blood flow and ischemia, is a significant
risk factor in the development of IUGR and premature delivery(63), (64). SGA and premature
babies had an increased risk of hypoglycemia compared to neonates with a normal birth
weight and term. The other reason might be due to maternal intake of beta-blockers to control

blood pressure can increases the insulin secretion and causes neonatal hypoglycemia at birth.

This result also supported by the research conducted in Canada that neonates born from a
mother with preeclampsia were three times more likely to develop neonatal hypoglycemia
(27), similar result was also reported from Indonesia (62), and a study carried out in California
showed that neonates born from the mother with preeclampsia were more likely to develop

hypoglycemia (45).

Early initiation of feeding was found a protective effect on hypoglycemia. The finding of the
study showed that neonates who start feeding earlier (within one hour) were 62% less likely

developing hypoglycemia.

27



The finding also supported by meta-analysis of five studies from four countries, including
more than 130,000 breastfed newborns, those who began breastfeeding between 2 and 23
hours after birth had a 33 per cent greater risk of having hypoglycemia and death compared
with those who began breastfeeding within one hour of birth(65). The result also supported by
the research conducted in Uganda(33). Similarly a study done in Indonesia Showed that

hypoglycemia was strongly associated with delay of feeding initiation (5).

The study finding did not reveal statistically significant association in some predictors that
previous studies have identified as a risk factors like, hypothermia, gestational age, birth
weight, asphyxia, and maternal age (5), (23), (28), (32).

A studies carried out in Indonesia, Nigeria, and Bangladesh showed that prematurity and low
birth weight were strongly associated with neonatal hypoglycemia. Whereas the current study
did not show any association with those variables. The reason might be due to that majority of

study participants in this study were found term in gestational age and normal birth weight.

In a study conducted in Ethiopia St. Paul showed that neonates born from a mother aged
between 20 - 35 years were found protected from hypoglycemia(23). In contrast there was no

statistically significant association between maternal age and hypoglycemia in current study.
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/. CONCLUSION AND RECOMMENDATIONS

7.1 Conclusion

In this study the prevalence of hypoglycemia slightly low compared to other study. The result
of this study proved that maternal DM (pre-existing and gestational) and preeclampsia were
associated with the increasing risk of hypoglycemia, whereas feeding initiation time within
one hour protective effect to hypoglycemia. Therefore early initiation of feeding is important

factor to prevent hypoglycemia for all newborns.

7.2 Recommendation

1. Health care providers
e To reduce the risk of hypoglycemia, focus on preventable causes like early initiation of
breast feeding for all newborns and identifying and take a preventive measures for high
risk groups.
e Health education about neonatal hypoglycemia and its risk factors and preventive
measures should be given for all family and starting from ANC follow up.

2. Policy makers

e Integrate the need of training for health professionals on general prevention of
hypoglycemia and develop standard protocols for all facilities to aware all the health
professionals attending delivery and working in NICUs.

3. Researchers

e Further research should be conducted among high risk groups like, infant of diabetic
mother, LGA, SGA, preterm, infant of preeclamptic mother and other risk groups.

e We also recommend a longitudinal study should be done among neonates who develop
hypoglycemia to determine the long-term consequences especially the neuro

developmental sequelae associated with this condition.
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8. STRENGTH AND LIMITATIONS OF THE STUDY
8.1 Strength of the study

e In this study participants were selected by using a systematic random sampling
technique this can decrease selection bias.

8.2 Limitation of the study

e Since it is an institutional based study it makes it difficult to represent for the general
population.

e This study does not include other risk factors like sepsis, polycythemia.
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10. ANNEXES

Annex i: Information sheet (English version)

Hello

My name is Fikirte Kasaye, | am MSc student at Addis Ababa University College of Health
Science Department of Nursing and Midwifery, and now | am conducting research to assess
prevalence and predictors of hypoglycemia among neonates on admission to neonatal

intensive care unit in public Hospitals. Addis Ababa, Ethiopia, 2021.

1. Title of the research: Prevalence and predictors of hypoglycemia among neonates on
admission to neonatal intensive care unit in public hospitals, Addis Ababa, Ethiopia,
2021.

2. Objective: this study is aimed to assess prevalence and predictors of hypoglycemia. The
main aim of this study is to prepare thesis for partial fulfillment of the requirement for
masters of Science in neonatal nursing by investigator. In addition, the study finding will
be used as baseline data, evidence and input to develop future quality improvement
projects so this hospital will have benefited for this study, and also governmental and
non-governmental organizations will be used this study finding for designing proper
implementation and evaluation on reduction of neonatal morbidity and mortality related
to neonatal hypoglycemia.

3. Participants: All Neonates admitted to NICU in the selected public hospitals

4. Potential Risks and Benefits: There is no predicted risk by being involved in this study;
but only taking few minutes from the mother’s time. No financial benefits are related with
this study. But by participating in this study, most importantly, the result of the study will
be beneficial to design effective preventive and control measures for neonatal
hypoglycemia. Hence, you are indirectly benefiting other patients and the society in this

respect. | would like to ask you few questions.

5. Confidentiality: The questionnaire will be coded to keep privacy of the participants. The
information which you will give us will be kept confidentially. There will be no

information that will identify you in particular. The findings of the study will be
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generalized for the study population and it will not reflect anything specific of individual
participants. No reference will be made in oral or written reports which link participants
to the research. Your honest response to the questions can make the study to achieve its

objective.

6. Rights: Mothers have the right to participate or not in this study, participation for this
study is fully voluntary. If the mother agrees to participate, she has the right to withdraw
from the study at any time and this will not label her for any loss of benefits which she
otherwise is entitled. Mothers do have the right to not respond any question that she

doesn’t want to answer.

7. Contact address: At any time that you have questions, you can contact me by using the

following Addresses:
Fikirte kasaye

Phone: +251-921995619, Email: fikirtekassayel@gmail.com
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Appendix I1: Consent form

In signing this document, I am giving my consent to participate in the study entitled
“Prevalence and predictors of hypoglycemia among neonates on admission to neonatal
intensive care unit in public hospitals, Addis Ababa”. I have been informed that the purpose
of this study is to assess the prevalence hypoglycemia among neonates and to identify those
predictors related to neonatal hypoglycemia. | have understood that participation in this
study is entirely voluntarily. I have been told that my answers to the questions will not be
given to anyone else and no reports of this study ever identify me in any way. | have also
been informed that my participation or non-participation or my refusal to answer questions
will have no effect on me. | understood that participation in this study does not involve
risks. I understood that Fikirte Kasaye is the contact person if | have questions about the

study or about my rights as a study participant.

Respondent’s signature

Date of interview: Time started: Time finished:
Interviewer Name Signature

Date

Supervisor’s name signature

Results of interview questionnaire
1. Completed
2. Refused

3. Partially completed
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Appendix I11: English version Questionnaire

A questionnaire to assess prevalence and predictors of hypoglycemia among neonates on
admission to neonatal intensive care unit in public hospitals, Addis Ababa, Ethiopia, 2021.

1. Questionnaire ID number

2. Name of health facility

Part I: Socio-demographic characteristic

No [Socio-demographic information Possible responses Remark
101 |Age of the mother |- Years
Maternal education 1. Unable to read and write
2. Primary Education
102 .
3. Secondary Education
4. College and above
Occupation 1. Government Employee
2. Private employee
103
3. Merchant
4. Daily labor
5. House Wife
6. Other, Specify
104 Monthly income
---------------- ETB
PARTII Obstetric characteristics
201 [Parity
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1. No history of visit

202 ANC visit 2. 1- 3 times
3. 4 and above
203 [Durationof labor e Hours
204 Place of delivery 1. Home
2. Health center
3. Hospital
1.Spontaneousvaginal delivery
205 |Modes of delivery 2. Assisted vaginal delivery
3. section
1. Male
301 [Sex of baby 2. Female
302 |Gestational age weeks days
303 [Birth weight grams
(1]
304 |APGAR score oA 1o
305 |Age at admission hours/ days
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neonate

306 |Axillary body temperature at|--ooooooo—__-
admission
307 [Time of initiation of 1. Within 1 hour
feeding
2. After 1 hour
401 | Maternal DM Pre- gestational 1. Yes
2. No
Gestational 1. Yes
2. No
1.Yes
402 | Pregnancy-induced Preeclampsia 2. No
hypertension 1. Yes
Eclampsia 2. No
and 1. Yes
403 | Late antepartum Beta-blockers 2. No
intrapartum drug use )
Oral hypoglycaemic agents
501 | Blood glucose level of the | cocmmemeeeee e mg/dL
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Appendix IV: Amharic version +A4342F Pavlh +8
NAg®

27 QPCHNAL BOAANE NASN AND RLOCAAET S AR DAREE YCA TG T1LEPRLL
TIUCT NG PLVL 9°LP 1S AT 2 DAV A% NASO AN b7 Al FSLC TGk
NN LeVFD- PO 0T o0T NanPd VIS PR @0T PONC oom? 2790 AS
AIAE VB3 PTG AaoAC T TGS 9°CI°C Né- Noohd-T- AL A15AU-::

1.

PTGk Con: - NenPA VIGT PL9° @NOT PODC aom? 110 AS A2AE U3 PT7
aoAP 1 NaL0 AN hH97 ADHSLC N99.7F POT AT Oenda visT+ a9 00T
+9tm AgoFn9® NLoom VG AL P90.LL7 TG+ A%N ANNE AeXLE 2013
g.9°::

PTG E AN (ePA VIS P20 @0T  PADC  oomT  TI0T:hhooAnt

avlG:ao(NON AG AN U3 PF7  aopfit::

AAFLPT - @ AovFhd® TGE @L TLLLIVTFO. POT AT P7%.0om ¢hndA

vi51 Nao-p-

RTIT FET- LY TG oAb e 9°99° hRYE 15T Pam-9e:

LT TEI:- OTGE ALATS GPLE FATLPT I°99° ALY PN hef PAI:

7C 77 PTGk omet PVAST PR T PanC oem 9710 Ao FNMCS
AgohAnNA NATLMPI® VFHPPS o018 AA Vaod™ 5 A18.U-9° vNLTHONT oo TPg°
AL LIFA: ALY CHoNT TEEPTT AMEPLT AMSAU-: PACOL NAD-TT AL
P-taonét aoAD ALY TG aodht AdtPoOs LLCIA: ACOAL PoLOAM T avl%
NATLOG PAoMEP KLLMD MNHPC N°T75@9° ooAir AAA 35 @17 TAAE:
ALATYIO:

NTSE Lo ooV TGE NASTeD oo L2741 AL Phooit o

NPG+E PooA+GI° PAOATEI® oo-A ool aATHCTGE: A AooP) L5 hPYTT
avAN Aoomt K PLE CAPYTTUT@7 TOE PAgvavAN W345.U-9° hTSE 0717509
WM PPIRLT oo ool ASCOT QHVIS PRLeT PPLLCOHNT OHAP TPI® oL
DLI° 1% LA ASC hGTAI::

PTG AN 2V TG N999%.e0 T 2935 ®9° 1LH PTG E? Ah'le Ntavaht ®L9°

A @90 TPEe haet hHu 03T 0FAM@: AN 2177 SFAN 2 Adh AU
07ICHh T 1IC AL T 2L Wit A'sT oomPed STAN::

CN9°: KPCHA% AAR: + 251-911463277, a.- LA fikitekassayel @gmail.com
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Appendix V: Amharic version
POI°Ir T oo INeL ECT°

A%0 AN RLACAA:IMS ALTN bAZIICATT TIVCT NFAILVL 9°Ld TCEUI
AL ALY TG PO ACOI%T ANTIPILY TG 9497 07N CHNEENT AU
PTGETI GNTY HLEFAV:: LU TG T AL ooATe (oo L2 AR Phao(lrt
P77 1700 LU AT NP5 ®9° W h TSk 0T P71700 oo AT8A%
AOEAAU: DAPTIY® PPAM@ ool Adhtm0e  £40 OHY PG Ageate:
FOTIFAV:: OTGE AATE WAT/S, O8I NBAL 9°79° ALY 14T ATLA AN
N2AZ AHLEFAUNLY TGTF Agod+e O9°rET WIAS A°MPP@ TLE NAd-TT AL
Pao(lt oo Aeodmt CHNTI90- oo lP'RT AL ITINAY-NeoNE HEL9 P DA TGk
YYD LNINTT TLE oomPP  ATLICTA  MIAPATA: PoolB Oeh, &GO

+7 P+Lav Nt 0o+

ermSeent 0%

fmeem 09° 4C"M
7 S0 L [ VA Pl 46:CM
7

faomee @-m.t:

1. ao-A Nao-A- P19°A

2. £t Tao-

3. lhé:A\ PH9°A
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Appendix VI: Amharic version eom&® 6.C9°

NA%0 ANN RLLACAL: mS AR hE  1CAT7 BT Clrovrlh: Lvi 9°lF
TC49° &V oom@d CHHIE® NAL%O AN bt ANTSLC Otaolme PUHA
COTHAT o0T Nebhda 0I5 PLI° @-OT POD.C aom? “710 avlB aoONAN
AS T7 AfLoome PULTA ADAD VB3P AooAPT 1@ Coom@d: avAf
+TC Pt&ao- (9

AFA 1: POAET T9NEE AS 0 UVHAN oomBETF

+.¢ aMmpeeT goA( T g°Coanl-
101 ALTD N¥F I®? | - Gago-|
102 CHIVCT  LLEL 0P| 1.97I0N9°: Py :aviq: P98 TA
m-?
2. PavPavld @ 208 19°VCT
ems PPt
3. 925 228 emSPPT
4. hdE AS hH NAL
103 PCOL POé- U 1.Pa070F oo/ e
o787 Im-?
2090 &CEt HPMé
3.077% 0é- AL PAT
4. PP Wit
5.20F haol
6.0 NA---—-——-
104 oC UP NP 9°7F Na e e NG
PUA 10?
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NEA 2:- AT iPOAE AS P01 - DAL oomPP
201 | g3k ABT ha@d, | T
202 | CACTHS 1T NP TH? | 1. AP - hG--------
2. 1-3 11
3. 4 A9 hH NAL
203 | NOA.L: 0 9°m PLED | -----—-- 0%+
NG
204 | v+ toALNt N3 1. b+ @07
2. MS MN.f°
3. PO A
4. 00 TN B
205 | PV PhmAAE U 1. 0°7v07
2. Navs e & Iq
3. N+L1T9
neA 30 V909, oopahkioomP$T
301 | 44 1. 07 2. .
%A
302 | vVAr:NoAL: PNt 00 | - (o Vg 1 p—— +7
CAICHG ALY
303 | V9'r:N.mAL:PINLD-
ehNet aom?
-------- 94-9°
304 | AT 2C OhC 14 L+ 5¢ L
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305 | POTHA A Il | e
ALY
306 | eyay Pa@ YT Povp | T
aomy (N ¢+mNOL)
307 | V97 Aoofanld @ H. mF| 101 A% FonaT
enant a9
2. 01 (% F:0LA
nNEA 4: haST mS IC PHeEH AN B U3 PF7 9990000tk ¢
aoMe$T
401 | POY.C:va09° ANNL ? NACTHS 00T ethht | 1.A2
2.08
NACTHS @ 2C:H 2R PanM | 1 AP
2.h%
402 | NACTHGS @+ 2C+ L LH:Pan)| hL OF 1.h®
£LI°: 4.1
2.h%
oo AT 1.h®
2.08
403 | NPT LR AGS:NOAL: AT | ALI°4T:@L9°:AND.C CHAm: 1.2A9°
e rmOL: a5
2.a0
nRA 5 2L @-OT:P0 Y CiaomF:NtavAnt
501 | PU9:PL9°- | e a9 /2.0, ATC
@010 C:oom?7
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