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ABSTRACT

Background:Neonatal period is a susceptible time in which the newborn has to adapt to a
totally new environment and is wulnerable to many problems, which may even be life
threatening. Neonataldisease pattern changes from time to time and place to place. Analyzing
the neonatal admission pattern helps health care givers and policy makers to design better
strategies.

Objective: This study aimed to assess the pattern of diseases, outcome and associated
factors among neonates admitted to neonatal intensive care unit at Jimma university medical
center, Jimma, Southwest Ethiopia, 2018.

Methods:Retrospective cross-sectional study design was conducted from March 15 to 30,
2018 among neonates admitted over a period of two years (January 1, 2016 to December 31,
2017) on 341 samples. Systematic random sampling techniqgue was employed to get required
samples from database. Data was collected using structured questionnaire by 4 trained
diploma nurses. Data was entered to Epi-data 3.1 and exported to SPSS Version 23 for
analysis.Bivariate and multivariate logistic regression was used to analyze the association
between dependent and independent variables and P-value <0.05 at 95% CI was declared
statistically significant association. Finally statement, tables, charts and graphs were used for
data presentation.

Results:Of the total, 61.9 % were male, majority (66.9%) of them lives outside of Jimma
town and 60.1% of them were inborn. The main disease patterns identified were neonatal
sepsis (19.9%), prematurity (14.0%) and hyaline membrane disease (11.9%). More than half
(55.56%) ofneonates were admitted in the first 24 hours. Regarding their outcome, 81.52% of
admittedneonates were improved and 18.48% were died. Prematurity andperinatal asphyxia
were factors associated with increased risk of death [P<0.001, AOR= 0.26, 95%CI: (0.14,
0.46)] and[P<0.05, AOR=0.44, 95% CI: (0.21, 0.91)] consecutively.

Conclusion:Neonatal sepsis, prematurity, and hyaline membrane disease were the most
frequently occurring diseases. Preterm, Primipara and out born were predictors of pattern of
diseases whereas prematurity and perinatal asphyxia were predictors of death. The death rate
was high which accounted 18.42 % which showed need of quality of care improvement.
Therefore adequate resource should be put in place to improve neonatal outcomes.

Key words: Pattern of disease, outcome, neonate, association, neonatal intensive care unit.
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1. INTRODUCTION
1.1. Background

Neonatal period is defined as the period from birth up to first 28 days of life and further
divided into very early (birth to < 24 hour (hr)), early (24hr to <7 days), and late neonatal
period (7 days to < 28 days) (1). The period is characterized by the transition to extra uterine
life and rapid growth and development. Newborn health is the key to child health and survival

and is the most hazardous period compared to any other time during the child’s first year of
life (2).

In  low-income countries, important causes of Neonatal Mortality Rate (NMR) are
prematurity, birth asphyxia, and sepsis, whereas prematurity and malformations are the
leading causes in developed countries (3). The causes of neonatal admissions are not limited
to infections but also non-infectious causes including metabolic, genetic, developmental
defects and other factors like socio-cultural and behavioral effects such as illiteracy,
socioeconomic deprivation, traditional beliefs, and fetal gender bias preferences of parents (4,
5). The pattern of diseases in neonatal period is a sensitive indicator of availability, utilization

and effectiveness of mother and child health services in the community (6, 7).

Neonatal morbidity and mortality continue to be a large component of the burden of disease in
Sub-Sahara Africa and its rates reflect a nation’s socio-economic status, the efficiency and
effectiveness of health care services (8). Management of common neonatal problems requires
clinical expertise, training, access to suitable equipment, and well organized referral pathways
(9) to ensure health care is of sufficient quality, which is important to monitor outcomes of

care provided (10).



1.2. Problem statement

Neonatal morbidity and mortality is concerning health problem among low and middle
income countries (11). Preterm birth (PTB) and very preterm birth (VPTB) are leading causes
of mortality and morbidity in infants worldwide (12, 13). Of the estimated 8.7 million death in

under five children worldwide, 41% occurred in neonates (14).

More than half of all deaths occurs within 24 hours of birth and 81% within first week of life
in low and middle income where neonatal death contribute to 98%, of which more than three-
quarters occurred in Sub-Saharan Africa and South Asia (15). Especially, in Sub-Saharan
Africa (SSA), neonates confronted with a diversity of harmful clinical conditions, especially

infectious diseases, which requires urgent interventions (16).

According to the report of United Nations of Children Fund(UNICEF) one of the main causes
of neonatal death in Ethiopia is preterm birth which accounts for 23% of all other causes
(17). Prior to 2000, neonatal deaths were rarely mentioned, but recently newborn health begun
to emerge as a global and national public health priority (18). Despite the proven benefits of
kangaroo mother care (KMC) in significantly reducing mortality among preterm babies, yet

it’s still underused in low income countries (11).

One of challenge in developing country is caring for the critically ill neonate, where health
needs often surpass available resources like infrastructures, which are typically limited in low
income countries (19), though health facility delivery is found to reduce the risk of neonatal

mortality by 29% in low and middle income countries (20).

Neonatal morbidity and mortality contribute significantly to infant and under five mortality
rate which are important indices for determining the level of development of any country (21).
It also affects household income directly to cover costs for transport and health services (22).
Spending on health care services by the government in turn affects the ability of a national
proper financing on basic services (23) because morbidity and outcome of neonates are

thought to be sensitive to changes in social, economic conditions and health care (24).

The development of neonatal intensive care unit (25) presence of programs like Integrated
Management of Neonatal and Childhood Ilinesses (IMNCI), Maternal, Child and Neonatal



Health (MCNH) and Focused Antenatal Care (FANC) has great contribution to ensure

survival of neonates in most developing countries (26).

The Every Newborn Action Plan, launched in June 2014 by World Health Assembly (WHA),
provides a stimulus to accelerate progress by implementing effective cause-specific
interventions that can rapidly reduce neonatal mortality (27) and Sustainable Development

Goals (SDGs) 3 ensures healthy lives and promotes well-being for all at all ages (28).

Appropriate  feeding, maintaining temperature, cord and skin care, early detection and
treatment of infection and its complications can substantially reduce mortality and morbidity
of neonates(29). Timely access to simple interventions such as treating maternal infections
during pregnancy, ensuring a clean safe birth and care of the umbilical cord can also decrease
neonatal morbidity and mortality (30, 31). Even though highly cost-effective interventions
exist to reduce neonatal mortality, there is no single intervention which fits all programmatic

approaches (32).

Although knowing the disease pattern and disease-wise mortality in the neonatal intensive
care unit (NICU) helps to use available resources and can make requisite efforts to reduce
morbidity and mortality; little is known about the relative incidence of neonatal diseases and
their outcomes and associated factors in Jimma university medical center (JUMC), Jimma,
Southwest Ethiopia. Therefore this study is aimed to assess pattern of diseases, outcome and

associated factors in Jimma university medical center (JUMC), Jimma, Southwest Ethiopia.



1.3. Significance of Study
Understanding the pattern and causes of neonatal morbidities is the key for identifying

appropriate interventions for improvement of neonatal health.

So this study provides more evidence on the change of disease pattern among neonates for
health care providers. The finding of this study gives an insight to policy makers on disease
patterns among neonates and subsequent planning and implementation of newborn health
programs in the Ethiopian communities. It creates awareness for the health institution, NGOs
and as a whole the society to understand about the neonatal admission and outcome in NICU
and action to be taken to prevent morbidity and mortality. It will be used as base line

information for other researchers.



2. LITERATURE REVIEW

2.1. Introduction

Neonatal morbidity and mortality are major global public health challenges representing an
increasing proportion of overall under-5 child mortality, with the vast majority of neonatal
deaths occurring in resource-limited settings (33).

2.2. Patterns of diseases at admission in NICU

According to retrospective study conducted in tertiary care hospital of Southern Punjab, major
neonatal diseases of neonates were birth asphyxia (36.6%), prematurity with complications
(34%), sepsis (14.6%), congenital malformations (5.6%) (35). The common diseases in NICU
at Bratnagar Prasad Koirala Institute of Health Science (BPKIHS) identified retrospectively
were sepsis (32.6%), prematurity (86, 23.8%), and birth asphyxia (73, 20.2%) (36).

A retrospective study conducted at Tamale teaching hospital shown that the commonest
neonatal disease was sepsis (29.2%), followed by prematurity(26.9%), birth asphyxia (16.2%)
and congenital anomalies (7.1%) (37). A study conducted in neonatal intensive care unit of
imperial college in England indicated that, respiratory disease was the most common; though
jaundice was the most common reason for admission from home (22% home vs. 5% hospital).
Risk factors for admission for jaundice include male, born at 37 weeks gestation, Asian
ethnicity and multiple birth (38).

Retrospective study attertiary care center hospital in Nepal shown that the commonest
diseases were neonatal sepsis (34.5%) followed by prematurity (23.3%) and perinatal
asphyxia (23.1%) (39). Birth asphyxia was found to be major of all case seen in Multan which
accounts (34.5%) and among infections, sepsis was found in 1,009 (28.3%), pneumonia in
170 (4.7%) and meningitis in 30 (0.8%) (40).

According to retrospective study at secondary care in Pakistan, prematurity and infection
were the main diseases of neonates (27.9% and 20.33%) respectively, followed by birth
asphyxia (13%) and neonatal jaundice (11.3%) (41). According to a retrospective study done
at rural tertiary care center in Tiruchirappalli, Tamil, Nadu morbidity profile shown 43% with
birth asphyxia, 41% for prematurity and its complications, 34% with respiratory distress
syndrome (RDS) (42).



Retrospective study at neonatal intensive care unit in Haryana indicated, neonatal jaundice,
prematurity, infections and birth asphyxia were the major morbidity profiles (43). According
observational study conducted at teaching hospital in Lalitpur, of 279 neonates studied
commonest diseases among admitted neonates were infection (45.9%), followed by
respiratory conditions (14.7%), neonatal jaundice (12.5%), perinatal asphyxia (9.3%) and
prematurity/ small for gestational age (SGA) (6.5 %) (44).

A retrospective study conducted at tertiary care center of Mandaya shown that the major
disease profiles were neonatal sepsis (28.8%), respiratory distress syndrome (RDS) (23.85%),
birth asphyxia (17.72%), neonatal jaundice (7.02%), and meconium aspiration syndrome
(5.47%) (45). According retrospective study conducted rural hospital in South Africa, birth
asphyxia (38.2%), prematurity (23.5%), and infection were commonest causes of admission
(21%) (46). A prospective study conducted at St. Paul’s hospital shown that most common
primary diagnoses at admission to the neonatal care unit were prematurity with respiratory
problem (36.6%), neonatal sepsis (22.7%), and asphyxia (16.2%) (47).

2.3. Outcomes of Neonates in NICU

A Retrospective study done at Marburg university hospital, Germany the most prevalent
etiologies of neonatal death were respiratory distress syndrome (73.8%), congenital
abnormalities (13.8%) and sepsis (5.4%) respectively (48). According to a study done at
tertiary care center of southern Punjab in Pakistan in 2014, of the total neonatal admissions,
67% were discharged in a satisfactory condition, 3.9% were discharged on request, 3.3% left

against medical advice and 25.8% expired (male to female ratio was 2:1) (35).

Study conducted in Tamale teaching hospital indicated that, majority 82.7% of the neonates
were successfully treated and discharged, 16.0% of them expired, 1.1% was transferred and
0.3% absconded (37). A retrospective study in government hospital in Amman, Jordan shown
that the two most common reasons for admission and mortality were respiratory distress
syndrome and prematurity (49).



A Meta-analysis done among LBW newborns, Kangaroo Mother Care (KMC) compared to
conventional care was associated with 36% lower mortality (50). Study done at St. George,
university hospital in Germany shown that overall neonatal death rate was 27.4%, which was

significantly higher in 28 weeks gestational age(48).

Retrospective study at tertiary care center of neonatal intensive care unit in Chenai, India
shown that birth weight of the baby, maturity of the baby and abnormal leukocyte count and

platelet count were significantly associated with poor outcome (51).

According to observational study conducted at neonatal intensive care unit in Nashik, India,
48 deaths out of 106 cases were studied making the mortality rate of 45.28% and the survival
rate of 54.72% (58/106) cases. Respiratory distress contributed maximum to mortality,
followed by septicemia/sepsis (52). Retrospective study done in rural tertiary care center in
Cameroon shown that early neonatal mortality rate was estimated at 12.6% which was due to
prematurity (41.1%), neonatal infection (32.3%) and neonatal asphyxia (26.4%) (53).

According to Ethiopian Demographic and Health Survey of 2011, in Ethiopia, high rate of
neonatal mortality (37 deaths per 1000 live births) and from EDHS 2016 (29 deaths per 1000
live births) were reported of which preterm birth is believed to be a major and direct cause of

neonatal mortality (54).

2.4. Factors associated with pattern of disease at admission and outcome

2.4.1. Socio demographic Factors

According to retrospective study done in tertiary care hospital of Bangalore males account
(54%) and death in males was higher (3.2% ) than the females which were (2.7%), though it is
statistically insignificant (55). Prospective study from a tertiary care centre in Odisha shown

mortality was higher among males (20.43%) than females (12.9%) (56).

According to study done in a tertiary care teaching hospital of Mandya, the ratio of the males
to female admitted was 1.45:1 (45). Of the total admissions at the neonatal unit of a tertiary
health centre in Southern Nigeria male to female ratio was 1.1:1 and twenty six of the 47

patients who died were males while 21 females with a male to female ratio of 1.3:1(25).



Retrospective study conducted at a rural hospital in KwaZulu-Natal, South Africa, over half
(56.6%) of the deaths took place within the first three days of life and being male sex was
significant predictors of neonatal death (46). A retrospective study conducted in special care
baby unit of university college hospital, Ibadan, Nigeria shown that  mortality was

significantly higher in the first 24 hours of admission and among neonates with LBW (8).

Retrospective study conducted at teaching hospital in Uttarkhand indicated that chief causes
of mortality were prematurity (25.6%), sepsis (21.6%), perinatal asphyxia (19.5%) and RDS
(17.3%) with a statistically higher rate in the out born in comparison with inborn and greater
percentage of out born babies (19.95%) were admitted with sepsis/pneumonia/meningitis due
to lack of practice of simple measures like hygiene at the time of delivery, transport, and
handling the babies (57). According to retrospective study conducted at Cairo university
hospital in Egypt of 1725 babies, (34.8%) were inborn and (65.2%) were out born and
mortality was significantly higher among inborn (37.2%) than out born (17.2%) (58).

2.4.2. Neonatal factors

According to study conducted at tertiary care hospital in US low birth weight and preterm
were significantly associated with neonatal morbidity (59). According to retrospective study
conducted at neonatal intensive care unit in Brazil, death in very low birth weight infants was
statistically associated with birth weight below 1000g (60). Significant association was
observed between birth weight of the neonate’s and outcome as well as a significant
association existed between pattern of diseases and neonate’s outcome according to study

done in special care baby unit of university college hospital, Ibadan, Nigeria (8).

Study conducted in a tertiary care teaching hospital, Mandya on comparison of survival
among different birth weight indicated that there was statistically significant difference
between VLBW and normal birth weight group and between ELBW and normal birth weight
group, but there was no statistically significant difference among LBW and normal birth
weight group (45).A retrospective study done in Fuji foundation hospital, Rawalpindi showed
that more expiries were observed with gestational age group less than 32 week and birth
weight less than 1.5 kg. Necrotizing enterocolitis and hyaline membrane disease were

strongly associated with low gestational age and low birth weights (61).



According retrospective study done in Orotta pediatric hospital, Eritrea, a total of 1502
infants were admitted to the NICU with an average preterm gestational age of 35.9 weeks and
birth weight <2 kg, birth weight between 2.1 and 2.5 kg and small for gestational age were

significantly associated with mortality (62).

A prospective study conducted in tertiary care hospital in Addis Ababa shown asphyxia and
gestational age less than 37 were factors independently associated with neonatal mortality
47).

2.4.3. Maternal factors

A retrospective study conducted at Washington Hospital Center in Washington DC NICU
admission was higher for African American, male newborns delivered by cesarean of
primiparas with premature rupture of membranes and chorioamnionitis as well as
preeclampsia, chronic hypertension and diabetes mellitus (63). Retrospective study conducted
in New York indicated that of 422 mothers, 11.6% of them had a preterm birth which was
significantly associated with presence of chronic illness, problem in current pregnancy and

premature rupture of membrane (64).

According to study conducted in Erie, New York delivery by cesarean section was common
among early-term births (38.4%) and increased the risk for NICU admission (12.2%) and
morbidity (7.5%) compared with term births. Among vaginal deliveries, early-term neonates
(6.8%) had a significantly higher rate of NICU admission compared with term neonates
(4.4%) (65).A retrospective study at Richmond university medical center, Staten Island,
prolonged rupture of membranes >120 min was significantly associated admission of
neonates to NICU (66).

Study conducted in Caxias do Sul, southern Brazil public hospitals shown that late-preterm
were statistically more likely to be subject to hypothermia/hyperthermia, hypoglycemia,
respiratory pathologies, resuscitation in the delivery room, phototherapy, supplementary
feeding, mechanical ventilation, venous infusions, antibiotics and admission to the neonatal
intensive care unit, resulting in a nine times greater neonatal mortality rate when compared
with full term newborns (67).



According to a retrospective study conducted in Bangkola, Thailand, premature rupture of
membranes, antepartum hemorrhage, medical disorders during pregnancy, prenatal estimation
of fetal weight, gestational age at delivery, and mode of delivery were significant factors for
NICU admission (68).

Almost 50% of infant deaths in tertiary care center, Pakistan occur within first 28 days of life,
with infections, birth asphyxia and pre-maturity as the commonest causes of death which was
due to factors like poor care during pregnancy like poor nutrition, poor hygiene and unskilled
management of complications, deliveries by unskilled personnel, inadequate newborn care
and lack of access to emergency care (69). A case control study conducted in Gitwe district
hospital in ruhango district Rwanda shown that factors highly associated with neonatal
mortality were multipara, incomplete antenatal care visits, eclampsia, delivering at home and

prolonged labor duration (70).

According to study done in a special care baby unit in Port Harcourt, Nigeria sixty percent of
the Infants of diabetic mothers (IDMs) were born to mothers with gestational diabetes, while
40% were born to mothers with presentational DM. The commonest morbidities were
hypoglycemia (significantly higher in IDMs than non-IDMs) and hyperbilirubinaemia in 30
(63.8%) and 26 (57.4%) respectively (71).
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2.5. Conceptual Framework

This conceptual frame work was adapted from Health Belief Model (HBM).HBM is amodel
that attempts to explain and predict health behaviors. It was first developed in the 1950s by
social psychologists Hochbaum, Rosenstock and Kegels working in the U.S. Public Health
Services. From the model | modified the variables for the purpose of my study. Thefollowing
diagram shows the association of each independent variable with dependent variable.

(Socio-de mographic \
—_—
Factors

Age Disease Patterns
Sex
Residence
Place of

\ Delivery ) )

[M aternal Factors \
Maternal \

Disease
Mode of

Delivery
Outcome of

\ Parity ) Neonate
(" )

Neonatal Factors \ j
Birth Weight

Prematurity
. J

Figurel: Conceptual framework Source: Glanz et al, 2002
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3. OBJECTIVES
3.1. General Objective

To assess the pattern of diseases, outcome and associated factors among neonates admitted to

neonatal intensive care unit at Jimma university medical center, Jimma, Southwest Ethiopia,
2018.

3.2. Specific Objective

1. To describe patterns of diseases of neonates admitted in neonatal intensive care unit at
Jimma university medical center, 2018.

2. To determine the outcome of neonates admitted in neonatal intensive care unit at Jimma
university medical center, 2018.

3. To identify factors associated with pattern of diseases of neonates admitted in neonatal
intensive care unit at Jimma university medical center, 2018.

4. To identify factors associated with outcome of neonates admitted in neonatal intensive care
unit at Jimma university medical center, 2018
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4. METHODS AND MATERIALS
4.1. Study Area and period

The study was conducted in Jimma university medical center which is located in Jimma town,
352 km south-west of Addis Ababa.lt is also the only hospital having NICU unit in Jimma
Zone. Jimma university medical center is one of the biggest and oldest university specialized
hospital in the country established in 1922 and providing service for more than 15 million
people in the catchment area. Currently, it is the only teaching and referral hospital in south
western part of the country (72).

Jimma university medical center has major clinical departments like internal medicine,
surgery, pediatrics, and gynecology/obstetrics and also has other clinical departments like,
dentistry, ophthalmology, psychiatry, anesthesia, and dermatology. Annually around 1400
neonates are admitted to NICU of JUMC.

The study was conducted from March 15-30, 2018 G.C.

4.2. Study Design

Retrospective institutional based cross-sectional study over a period of two years (from
January 1, 2016 to December 31, 2017)was conducted.

4.3. Population

4.3.1. Source Population

Records of all neonates admitted to the NICU at JUMC from January 1, 2016 to December
31, 2017.

4.3.2. Study Population

All sampled neonates records admitted to the NICU at JUMC over a period of two years
(from January 1, 2016 to December 31, 2017) were included.

4.4. Eligibility Criteria

4.4.1. Inclusion Criteria

All neonates in age group of 0-28 days admitted in the NICU unit of the JUMC from January
1, 2016 to December 31, 2017.

4.4.2. Exclusions Criteria

Neonates admitted to NICU whose records incomplete were excluded.

13



4.5. Sample Size Determination and Sampling Procedure

4.5.1. Sample Size Determination

Since the prevalence of the problem in the study area is not known, by taking 0.5 and by using
95% confidence interval with 5% margin of error tolerated, the sample size was determined

by using single population proportion formula.

n = (Za/2)> p (1-p)
d2
Where,

n- Required Sample size

z- Standard normal value at 95% CI which is 1.96
p- Estimated population proportion which is 0.5
d- Possible margin of error tolerated which is 0.05

n = (1.96)%0.5(1-0.5) = 384
(0.05) °
Since the source population is 2715, which is <10,000, population correction formula was

used to determine adjusted minimum sample size.

nf=_n__
1+n/N
Where

n= Initial sample size (384)
N=total number of neonates (2715)
ne= minimum final sample size
Thus nf= n__=384/1+384/2715 ~ 336

1+n/N
By adding 10% drop out, the final sample size was370
4.5.2. Sampling Procedure
List of the admitted neonates was taken from the database and K value was calculated as,
K=N/ns —2715/370=7 and systematic random sampling method was used to select the sample
by every K ' interval according to the registration order and the first number (number
3)wasselected by lottery method. So every 7 interval was selected until the completion of
sample size.Incomplete samplewas dropped out and no replacement was done for it rather the

next selected sample was used.
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4.6. Data Collection tool and procedure
Structured questionnaire adapted from research conducted in Kenya (73) in English version
was used to collect the data. The tool contains three parts: socio-demographic factors,
maternal/neonatal factors and disease distributions and neonatal outcome. Necessary data was
extracted by reviewing patient’s chart. Four diploma nurses and one BSc nurse were recruited
for data collection and supervisor respectively.
4.7. Data Quality Control
Data collection tool was pretested on 5% samples of similar study subjects on records of
neonatesadmitted in January, 2018. Based on the finding possible amendments were made. In
addition data collectors were trained for one day on how to check the completeness of the
data and supervision by supervisors and principal investigator was carried out on daily basis
throughout the data collection period. After completion of the data collection, each
questionnaire was checked for completeness and consistency.
4.8. Data Processing and Analysis
The data was checked for completeness, compiled, coded, cleaned and entered into Epi-data
version 3.1 and exported to SPSS version 23 for analysis. Data analysis involved descriptive
statistics, including frequency, percentage, mean and standard deviations. Crude and adjusted
odds ratio (AOR) was analyzed with a 95% confidence interval (CI). Binary logistic
regression was used to see association between dependent and independent variables.Those
variables with p-value <0.05 onbinary logistic regression were further considered for
multivariate logistic regression to determine independent associations of each variable and
control confounding variable. P-value <0.05 was declared a statistically significant
association. Finally, data was presented by texts/statements, graphs, tables and charts.
4.9. Variables
4.9.1. Dependent Variable

« Disease pattern

» Outcome of neonates(improved and death)
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4.9.2. Independent Variables
e Socio-demographic
o Age o Residence
o Sex o Place of delivery
e Maternal factors/delivery factors
o Parity
o Mode of delivery
o Maternal diseases
e Neonatal factors
o Birth weight
o Prematurity
4.10. Operational Definitions
Outcome: conditions of patients written on patients chart at discharge time (improved and
death).
Disease Pattern: Frequency and Distribution of disease at admission.
Inborn: Neonate who was born at maternity ward of JUMC and admitted to NICU of JUMC.
Out born:Those neonates born out of JUMC, but admitted to NICU of JUMC.
Improved: Those neonates who were discharged after cured and Left against medical advice.
Definitions of Terms
+ Gestational Age (74)
¢+ Preterm =babies born from lessthan 37 week of gestational age.
+«+» Term = babies born from 37 to 42 week of gestational age.
% Post term =babies born > 42 week of gestational age.
+ Combination of Birth Weight and Gestational Age (74)
v Small for Gestational Age =Birth weight less than 10" percentile for that particular
gestational age.
v Appropriate for Gestational Age =Birth weight b/n the 10" and 90" percentile for that
particular gestational age.
v Large for Gestational Age =Birth weight greater than 90" percentile for that particular
gestational age.
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4.11. Ethical Consideration

Ethical clearance and approval to conduct this research was obtained from Research and
Ethical Review Committee of School of Nursing and Midwifery, College of Health Sciences,
Addis Ababa University. Permission to conduct the study was also requested from JUMC
Administrative office. To keep the confidentiality all collected data was coded and locked in a
separate place and it was used only for the research purpose. The ethical consideration was
taken in to account throughout the study.

4.12. Dissemination of Results

The result of this study will be presented and submitted to Department of Nursing and
Midwifery, College of Health Sciences, Addis Ababa University. The study result will also be
submitted to JUMC.

Effort will be made for publication on reputable Journals and will also be presented in

scientific conferences.

17



5. RESULT

5.1. Socio-demographic Characteristics of neonates admitted to NICU

Out of 370 samples,29 of the samples were excluded from the study. Three hundred forty
one(341) wereeligible for the study, out of which 211 (61.9%) were maleneonates making the
male to female ratio 1.6:1. Vast majority of them, 233(68.3) were admitted in less than 24
hours of their birth. Concerning their place of residenceabout two third,228(66.9%) of them
lives outside of Jimma town. Regarding their birth place more than half,205 (60.1%) of the
neonates were inborn (Table 1).

Table 1 Socio-demographic Characteristics of neonates admitted in NICU of JUMC, Jimma
town, Oromia, Southwest Ethiopia, 2018 (n=341)

Characteristics Frequency Percent
Sex Male 211 61.9
Female 130 38.1
Age Less than 24 hr 233 68.3
24hr-7 days 88 25.8
Greater than7 days and <28 days 20 59
Place of residence Jimma Town 113 33.1
Outside of Jimma Town 228 66.9
Place of delivery In born 205 60.1
Out born 136 39.9

5.2. Maternal Factors/delivery factors and neonatal factors

Regarding parity, 184 (54%) were multiparous mothers.Among 123 (36.07%) of mothers
having maternal disease, 38(30.9%) had infections followed by hypertensive disorder of
pregnancy which accounted 32 (26.1%).Concerning their gestational age, more than two third
(69.5%) of the neonates were term.Regarding their weight,more than half 207 (60.7%)of the
neonates had weight 2500- 4000gm and with respect to anthropometry almost all,317 (93%)
of them were appropriate for their gestational age.Even though majority, 298 (87.4%) of
neonates were singleton, 41 (12%) and 2 (0.6%) were twins and triplets, respectively.
Regarding to mode of delivery, about half (51.6%) of neonates were delivered

spontaneously(Table 2).
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Table 2:Maternal/delivery and neonatal factors admitted in NICU of JUMC, Jimma town,
Oromia, Southwest Ethiopia, 2018 (n=341)

Characteristics Frequency Percent
Parity Primipara 157 46.0
Multipara 184 54.0
Mode of delivery SVvD 176 51.6
CIS 113 33.1
Instrumental 52 15.2
Maternal diseases  Gestational diabetes 2 1.6
(n=123) Hypertensive disorder of pregnancy 32 26.0
Infections 38 30.9
HIV/AIDS 7 5.7
Antepartum hemorrhage 13 10.6
PROM 27 21.9
Others 4 3.3
Gestational age Preterm (3< 37 weeks) 102 29.9
Term (37-42 weeks) 237 69.5
Post-term (> 42 weeks) 2 0.6
Birth weight Low birth weight(<2500gm) 207 60.7
Normal birth weight(2500-4000gm) 128 37.5
Macrosomia(>4000gm) 6 1.8
Birth Size Appropriate for Gestational Age (AGA) 317 93.0
Small for Gestational Age (SGA) 18 5.3
Large for Gestational Age (LGA) 6 1.8

NB: SVD = Spontaneous Vaginal Delivery, C/S = Cesarean Section, PROM =Premature

Rapture of Membrane
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5.3. Pattern of Disease

The major morbidity profile among all neonates was sepsis which accounted 145(19.9%)
followed by prematurityl02 (14.0%) and hyaline membrane disease87 (11.9%)(Figure2).

160 -
145

140 -
>\120 1 = Frequency
Q
c [ |
Z 100 Percent
O
<
L 80

Disease distributions

<+ More than two response is possible

NB:HMD = Hyaline Membrane Disease, MAS = Meconium Aspiration Syndrome,
PNA = Perinatal Asphyxia

Figure 2: Distributions of diseases of neonates admitted in NICU of JUMC, Jimma town,
Oromia, Southwest Ethiopia, 2018(n=341)
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5.3.1. Factors associated with pattern of diseases

In multivariate analysis maternal infection, PROM, age of neonate greater than 7days, C/S

and instrumental delivery were significantly associated to neonatal sepsis.

Those neonates born from mothers who had infection [P = 0.001,AOR=3.84 95% ClI:
(1.78,8.31)] and PROM (P = 0.050,A0R = 2.31, 95%CI (0.99,5.40) acquiredsepsis 4 times
and 2 times respectively compared to those who have no any maternal diseases. Those
neonates greater than 7days of age [P= 0.003, AOR= 4.78, 95%CI= (1.68, 13.57)] were
5times more likely developed sepsis compared to those <24hr. Neonates delivered by C/S
[P=0.017, AOR=1.93, 95%CI: (1.12, 3.33)] and instrumental delivery [P=0.026, AOR=2.16,
95%Cl: (1.09, 4.26)] increased the risk of acquiring sepsis by two times compared to SVD..

Maternal infection and gestational was significantly associated to meningitis. Those neonates
who were born from mothers who had infection [P= 0.002, AOR=3.29, 95%CI: ( 1.57, 6.92)]
were 3 times more likely acquired meningitis compared to those who were born from mothers

who had no any maternal disease..

Preterm birth and weight of neonates (< 2500gm and > 4000gm)were significantly associated
to HMD. Preterm neonates[(P= 0.000, AOR = 5.66(2.86, 11.18)] were 6 times more likely
acquired HMD compared to term neonates. Similarly weight <2500gm [P =0.000, AOR=
6.54, 95%CI: (3.18, 13.41)], andweight >4000gm [P= 0.032, AOR= 7.17, 95%Cl (1.18,
43.43)] acquired HMD 7 timescompared to normal birth weight neonates.

Only age was significantly associated to hypothermia.Neonates whose their age was 24hr to
7days [P= 0.004, AOR= 0.33, 95% CI: (0.15, 0.71)] were 67% less likely acquired

hypothermia compared to those less than 24hr life of their age.

Primipara, instrumental deliveries and LGA were significantly associated to PNA.Neonates
who born from primipara mothers [P= 0.039, AOR= 1.96,95 %CI:(1.03, 3.73)] were 2 times
more likely acquired PNA compared to neonates who born from multiparous
mothers.Neonates delivered with assistance ofinstruments [P= 0.002, AOR = 3.61, 95%ClI
(1.62, 8.048] were 4 times more likely acquired PNA compared to those neonates delivered
by SVD. Large for gestational ages [P= 0.016, AOR= 8.03, (1.47, 43.64)] were 8 times more
likely developed PNA compared to AGA neonates.
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Instrumental deliveries were significantly associated to MAS.Neonates delivered with
assistance of instruments[P=0.002,A0R=3.42,95%C]I:(1.59,7.37)] were 3 times more likely
acquired MAS compared to those who were born by SVD.

Hypertensive disorder of pregnancy,APH and multiple births were significantly associated to
prematurity. Neonates born from of mothers who had hypertensive disorder of pregnancy[P=
0.000,AOR= 4.95,95%ClI: (2.01,12.17)] and APH[P= 0.001,A0OR= 8.34,95%CI:(2.31,30.11)]
were 5 times and 8 times respectively more likely acquired prematurity compared to those
neonates born from mothers who had no any disease.Similarly neonates who were multiple
births [P= 0.000, AOR= 6.45, 95%ClI: (3.00, 13.84) were 6 times more likely acquired

prematurity compared to singletons (Table 3).
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Table3:Multivariate analysisoffactors associated with distributions

diseases of neonates
admitted in NICU of JUMC, Jimma town, Oromia, Southwest Ethiopia, 2018(n=341)

Characteristics Disease Patterns COR(95% C.I) AOR (95% C.I) P-Value
Sepsis
Maternal Infection 3.84(1.81,8.14) 3.84(1.78,8.31) 0.001*
disease PROM 2.66 (1.16,6.08) 2.31(0.99,5.40) 00.05*
No Disease 1
Age of neonate < 24hr 1
> 7days 3.70 (1.37,9.99) 4.78(1.68,13.57) 0.003*
Mode of CIS 1.50 (0.93,2.43) 1.93(1.12,3.33) 0.017*
delivery Instrumental 1.84 (0.98,3.44) 2.16(1.09,4.26) 0.026*
SVD 1
Meningitis
Maternal Infection 3.29 (1.57,6.92) 3.29(1.57,6.92) 0.002*
disease No Disease 1
HMD
Gestational Term 1
age Preterm 13.14 (7.40,23.34)  5.66 (2.86,11.18)  0.000*
Wight of the 2500-4000gm 1
neonate < 2500gm 15.44 (8.22,29.01) 6.54 (3.18,13.41)  0.000*
> 4000gm 6.40 (1.08,37.83)  7.17(1.18,43.43) 0.032*
Hypothermia
Age < 24hr 1
24hr-7days 0.33(0.15,0.71) 0.33(0.15,0.71) 0.004*
PNA
Parity Primipara 1.93(1.05,3.57)  1.96 (1.03,3.73) 0.039*
Multipara 1
Mode of delivery SVD 1
Instrumental 3.79(1.73,8.28) 3.92(1.69,9.10) 0.001*
Birth size AGA 1
LGA 5.89 (1.15,30.08)  8.03(1.47,43.64) 0.016*
MAS
Mode of SVD 1
delivery Instrumental 4.75 (2.27,9.95) 3.42 (1.59,7.37) 0.002*
Prematurity
Maternal Hypertensive disorder 2.49 (1.16,5.31) 4.95(2.01,12.17) 0.000*
disease APH 451 (1.42,14.38) 8.34(2.31,30.11) 0.001*
No maternal disease 1
Multiple birth Yes 5.37 (2.7,10.6) 6.45(3.00,13.84) 0.000*
No 1

*significant association, 1 = reference categories

NB:APH=Antepartum Hemorrhage, PROM= Premature Rapture of Membrane,C/S=
HMD=

Disease,PNA= Perinatal Asphyxia, LGA=Large for Gestational Age

cesareanSection,SVD=Spontaneous ~ Vaginal  Delivery, Hyaline ~ Membrane
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5.4. Neonatal outcome in NICU
Of all admitted neonates, 278 (81.52%) were discharged after improvement. Of sixty three
deaths, 35(55.56%) of them were died at age of 24hr to 7 days (fig 3 and table 4).

Neonatal outcome in NICU

® Improved
m Death

Figure 3:Outcome of neonates admitted in NICU of JUMC, Jimma town, Oromia, Southwest
Ethiopia, 2018 (n = 341)

Table 4: Ages of neonates at death admitted in NICU of JUMC, Jimma town, Oromia,
Southwest Ethiopia, 2018(n=63)

Characteristics Frequency  Percent
Age of neonate at  less than 24 hr 15 23.8
death 24hr-7 days 35 55.56

Greater than than7 days and <28 days 13 20.6
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5.4.1. Factors associated with outcome of neonates

Prematurity and PNA weresignificantly associatedto outcome of neonates. Those neonates
who were diagnosed to have prematurity [P=0.000, AOR= 0.26, 95%CI: (0.14, 0.46)] were
74% less likely improved than those who were not diagnosed with prematurity.Similarly those
newborns diagnosed to have perinatal asphyxia (PNA) [P=0.027, AOR=0.44, 95% CI: (0.21,

0.91)] were 56% less likely improved than those who were not diagnosed with it.

Table 5 Multivariate analysis of factors associated with outcome of neonates admitted in
NICU of JUMC, Jimma town, Oromia, Southwest Ethiopia, 2018(n=341)

Characteristics Outcome of COR(95%Cl) AOR(95%CI) P-Value
Neonate in NICU
Improved Death
Premat  Yes 68 34 0.27 (0.15,0.48) 0.26 (0.14,0.46) 0.000*
urity No 210 29 1
HMD Yes 61 26 0.27 (0.15,0.48) 0.88 (0.40,1.90) 0.750
No 217 37 1
Multipl ~ Yes 29 13 0.44 (0.21,0.92) 1.41 (0.62, 3.19) 0.410
e birth No 249 50 1
PNA Yes 36 14 0.52 (0.26,1.03) 0.44 (0.21,0.91) 0.027*
No 242 49 1
Sex Male 178 33 1
Female 100 30 0.61 (0.35,1.07) 0.67 (0.37,1.22) 0. 199
Hypogl  Yes 5 36 1.72 (0.64, 4.59) 1.96 (0.70,5.45) 0.194
ycemia  No 242 58 1
Parity Primipara 133 24 1.42 (0.77,2.62) 1.49 (0.82,2.72) 0.187
Multipara 145 39 1

*significant association, 1= reference categories
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6. DISCUSSION

This study attempted to assess the pattern of diseases, outcome and associated factors among

neonates admitted to neonatal intensive care unit

This study revealed sepsis was the frequentlyoccurring disease among neonates admitted in
NICU. This finding was similar with study conducted at Tamale, Nepal and BPKIHS (35, 37,
39).The similarity in finding might be due to overcrowding, high patient to few staff ratio,
inadequate availability of disposable materials and poor compliance to infection control
measures, but study conducted in Punjab, Multan, Tamil and South Africa showed that the
frequently occurringdisease was asphyxia (36, 40, 42, 46).This difference might be explained
dueto the maternal and obstetric related problems.

In this study, maternal diseases like infection and PROM, age of the neonates >7days, mode
of deliveries like C/S, and instrumental deliveries, were observed as significant predictors of
sepsis. This finding is almost consistent with studies conducted in other countries like
Thailand, Pakistan and Rwanda (69, 70, and 71). This might be explained due to unclean
deliveries, lack of health education on danger signs of pregnancy, inadequate antenatal
services and late referral of complicated labor. This implies that as we have to give attention
to maternal infection to save the life newborn. Age of neonates > 7 days is also one predictor
of neonatal sepsis which might be due to environmental sources or horizontal transmission

from direct contacts of parents.

In this study, maternal infectionwas detected as significant predictors of meningitis. This
finding is consistent with study conducted in Iran(75) in which prenatal risk factors associated
with meningitis were, maternal vaginitis, asymptomatic bacteriuria, and prematurity. This
similarity might be due to the chance of ascending microorganisms from the birth canal into

uterus.

This study also revealed being preterm, weight of the neonates < 2500gm and >were detected
as significant predictors of HMD. This finding is almost similar with study conducted in
Cameroon and Turkey(76-77) which showed preterm and macrosomia were independent
predictors of HMD. This might be due to structural and functional immaturity of the lungs (a

deficiency in pulmonary surfactant) of preterm.
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The role of macrosomia as a predictor of HMD might be to the increased incidence of intra-
partum fetal distress, shoulder dystocia, instrumental vaginal deliveries with birth injuries,

and neonatal hypoglycemia that is frequently associated with big baby.

In this study ageof the neonates 24 hr to 7days was significantly associated to hypothermia.
Study conducted in Nigeria revealed the hypothermia was highly prevalent among babies
aged -6 h (78).This justifies neonates >24hr less likely acquire hypothermia compared to
those < 24hr ages of their life. This might be due to neonatal adaptations to the environment
and decreased loss of heat from a combination of different factors like evaporation of fluid
from the skin, convective loss to relatively cold environment and conductive heat loss through

contact with cold surfaces.

In this study, LGA, primipara and instrumental deliveries were significant predictors of
PNA.Neonates who were LGA might acquire PNA due to with feto-pelvic disproportion,
which results in prolonged or obstructed labor as compared with AGA. Prim paritywas also
identified as a significant risk factor of perinatalasphyxia which is in line with study
conducted in different places (Ahmedabad ,Nigeria and Karachi) (79-81).This might be
explained that, primi-parous women are often ignorant of the demands of pregnancy there by
neglecting early booking and regular attendance to antenatal care. This may result in
complications of prolonged labor, whichmay subsequently end wup with delivery of

asphyxiated babies.

Instrumental delivery was found to be associated with asphyxia in this study, which is
consistent to study conducted in Dire Dhowa and Gusau(82-83).This may be explained by the
fact that the hospital is a referral center wherecases that could not be managed by other
hospitals are referred to and also where women with pregnancy/laborcomplications attend
without referral. It might be also due to the pelvic disproportions and prolonged labour which
make deliveries more difficult. These could lead to fetal complications which resultant in fetal

distress andultimately perinatal asphyxia.
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This study identified that those neonates delivered by instrumentwere 3 time more likely
acquiredMAS.In contrast to this, study conducted inin a tertiary care center in Kerala showed
that MAS was more common among neonates delivered by normal vaginal delivery (84).
However study conducted in Narayana medical college hospital showed MAS occurred more
commonly in babies born through caesarean section (85).This variation might be due to

difference sample size, managementprotocols of the centers and preferences of mothers.

According to this study maternal hypertensive disorder was significant predictors of
prematurity.In line to this finding, in USA preeclampsia was one subsequent cause of
prematurity (86).The risk of prematurity is increased in women with preexisting, chronic
hypertension, pregnancy-induced hypertensive disorders; was also identified in America
(87).This might be due to the fact that hypertensive disordersprevents the placenta from
receiving enough blood and makes the placenta pulls away from the wall of the uterus,

causing maternal premature delivery.

Similarly this study alsoidentified those neonates born from mothers who had APH were 8
times more likely to be premature. Inline to this finding, study conducted in UK and Kenyatta
national hospital also revealed that prematurity was high among neonates born from mothers
having APH (88-89). This might be due to uteroplacental ischemia that results in preterm

delivery even though this may not be causal in nature.

Multiple birthswere also significantly associated with prematurity in this study. This is
consistent with study conducted at Kenya and Beijing (89-90). This might be due to uterine
over distension which results in spontaneous preterm.In this study, the owverall neonatal
mortality was 18.48%, which is higherthan studies carried out in Nigeria (14.2%), South
Africa (13.8%), Cameroon (12.6%) and Tamale(16 .0% ), but lower than St. Paul’s hospital,
Addis Ababa (23.2%) and Pakistan (25.8%) (8, 37, 41, 46, 47,53). This difference in mortality
pattern could be explained due to the related factors for each study in addition to the quality of

care delivered by the centers.
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From this finding prematurityincreased the risk of death of neonates. This is similar with
study conducted in different setups (study conducted attertiary care center in Cameroon, St.
George, university hospital in Germany, government hospital in Amman, Jordan,)(48,49,53).
The similarity might be due to immature organ of the preterm neonate and different

complications related to prematurity that lead to death.

In this study, perinatal asphyxia was also one predictor of neonatal mortality which is in line
with study conducted in Cameroon (53). This might be due to poor antenatal services, late
referral of complicated pregnancies and poor neonatal resuscitation facilities both in terms of

equipment and trained manpower.

More than half (55.7%) of death occurred 24 hours to 7 days after delivery in this study which
was unlikely in another studies (study done in Nigeria (55%) and South Africa (56.7%) in
which death occurred in 24hr of admission (8, 46). This variation might be explained by

difference in sample size and poor infrastructures.

29



7. Conclusionand Recommendations

7.1. Conclusion

This study indicated that neonatal sepsis (19.9%), prematurity (14%) and hyaline membrane
disease (11.9%) were the frequently occurring neonatal diseases. Maternal disease such as
infection, hypertensive disorder of pregnancy, antepartum hemorrhage and premature rapture
of membrane, age of neonate >24hour, mode of delivery such as cesarean section and
instrumental delivery, presence of multiple births, gestational age less than 37 weeks
(preterm), weight of the neonate < 2500gm and > 4000gm, place of delivery (out born), parity
(primipara) and birth size like large for gestational age were found to independent predictors
of pattern of diseases.

The neonatal death rate was high (18.48%) which showed the need of quality care
improvements. Place of delivery (those neonates who were out born), neonates diagnosed to
have prematurity and perinatal asphyxia were identified significant predictors of neonatal
death.
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7.2. Recommendations

Based on the finding the following recommendation will be forwarded to concerned bodies.

For health institutions

It is better to regularly screen out pregnant mothers for infection, hypertensive disorder and
premature rupture of membrane so that they will be alarmed as this can put in risk of neonatal
infection(sepsis and meningitis), HMD and prematuritywhich may lead to poor neonatal
outcome even up to end with death.

For those health professionals who are working in NICU and obstetric unit;

Paying detail attention to identified factors to be associated outcome neonates and giving
priority treatments for these factors will significantly decrease proportion of death.

For further researches;

It will be more valuable if studies will be conducted on this subject matter with alternative

community based as well as institutional based prospective study design so as to find more

factors associated with preventable factors of neonates.
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8. Strength and Limitation of the study
Strength

This study assessed factors associated with pattern of diseases of neonates which is important
in the context of this country. This study also identified factors associated with outcome of

neonates in NICU of Jimma University Medical Center.

Limitation

The findings of this study should be interpreted in the light of a number of limitations.

Firstly, since it is a retrospective study institutional and health professional factors were not

included. Secondly the study was cross-sectional it did not address the cause and effect of the

factors. Thirdly the study reviewed data of two years only.
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10. Annex

Annex1 - Data collection tool

Questionnaire prepared for collection of data on the patients chart to assess pattern of
diseases, outcome and associated factors among neonates admitted to neonatal intensive care

unit at Jimma University Medical Center, Jimma, Southwest Ethiopia, 2018.

Code No.

Part I. Socio-demographic Factors

101 Date Admission

102 Patient ID

103 Study Number

Birth <24 hr
24 hr - <7days
>7days

104 Age

Male
Female

105 Sex

Jmma town
Out of Jimma town

106 Place of Residence

In born
Out born

107 Place of delivery

W > >w> 0w

Part Il. Maternal/neonatal factors and disease distributions

108 Parity Primipara

Multipara

Gestational Diabetes

Hypertensive disorder of pregnancy
Infections

HIV/AIDS

Antepartum Hemorrhage

Other (specify)

109 Maternal diseases

110 Gestational age at birth Preterm (32-37 weeks)
Term (37-42 weeks)

Post-term (> 42 weeks)

111 Weight(gm) Low birth weight (< 2499gm)
Normal Birth weight (2500-4000gm)

Microsomia (> 4000gm)

112 Birth size Appropriate for Gestational Age(AGA)
Small for Gestational Age(SGA)

Large for Gestational Age(LGA)

113 Mode of delivery Spontaneous Vaginal delivery
C/Is

Instrumental

POTPODBPOIHODPTMOO D> ®>

Yes

114 Prolonged Labour
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No

115

Multiple Births

Yes
No
If yes, state the number

116

Patterns of Disease

TIOMMOODPOm>o

Sepsis

Meningitis

Hyaline Membrane Disease(HMD)
Perinatal Asphyxia(PNA)
Hypothermia

Jaundice

Congenital Malformation

Hospital Acquired Infection

Other (specify)

PART Il

| NEONATAL OUTCOME

117

Outcome of the neonate

w >

Cured
Discharged/Left Against Medical
Advice
Death

118

If death, age of the neonate was

Ow >0

<24 hr
24hr-<7 days
> 7 days and <28 days
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