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Abstract

Background. Despite the significant public health impact of neonatal jaundice on neonatal survival, local epidemiologic
data are scarce. Methods. A multi-centered, unmatched case-control study was conducted among 180 consecutively
admitted neonates (60 cases and 120 controls). The independent determinants of newborn jaundice were
determined using a multivariable binary logistic regression model, and a P-value of <0.05 was used to indicate
statistical significance. Results. Maternal medical complications during the index pregnancy (AOR=2.45; 95% Cl
1.01-5.97), rural residence (AOR=3.1; 95% CI 1.02-9.42), being a low birthweight neonate (AOR=3.42; 95%
CI 1.12-10.41), neonatal B blood group (AOR=10.19; 95% Cl 2.89-35.9), neonatal O blood group (AOR=2.99;
95% Cl 1.04-8.59), and a longer duration of hospital stay (AOR=9.83; 95% CI 3.11-31.02) were the independent
determinants of neonatal jaundice. Conclusions. Early assessment of high-risk neonates might reduce the long-term
neurodevelopmental consequences.
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Introduction
Problem or issue
e The buildup of unconjugated bilirubin levels in the Neonatal jaundice is one of the most common clinical
blood is what causes neonatal jaundice. signs that indicate hyperbilirubinemia. Jaundice becomes
* There is a dearth of representative local studies evident when the total serum bilirubin level reaches
conducted in the Tigray region of northern Ethiopia 5mg/dL (86 mmol/L).! The buildup of unconjugated bili-

that identify the independent determinants of neo-

. K rubin levels in the blood is what causes neonatal jaun-
natal jaundice.

dice. Yellowish discoloration of the skin, eyes, palms,
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and soles of feet, dark urine, and pale faces are the clini-
cal features of neonatal jaundice.”? Neonatal jaundice is
linked to both fatal and nonfatal health outcomes, as well
as possible long-term effects (neurological impairment),
including death.’

Globally, neonatal jaundice affects 60% to 80% of
newborn babies and is one of the leading causes of hos-
pitalization in the first week of life.> In the early
(0-6 days) and late (7-27 days) neonatal periods, deaths
attributed to neonatal jaundice account for 1309.3 per
100000 live births and 187.1 per 100000 live births,
respectively.* Jaundice, which occurs within the first 36
hours and lasts more than 2 weeks, accounts for 82.8%
and 95.27%, respectively.’ Neonatal sepsis (66.7%),
prematurity (15.2%), lack of breastfeeding (9%), and
ABO incompatibility (5.2%) were the leading causes of
neonatal jaundice.®

In Africa, the incidence of severe neonatal jaundice
accounts for 667.8 per 100000 live births, which is
higher than the incidence in Southeast Asia, the Eastern
Mediterranean, the Western Pacific, America, and the
European regions. In sub-Saharan Africa, neonatal jaun-
dice accounts for 1309 deaths per 100000 live births,
making it the eighth leading cause of death.’ Neonatal
mortality in Ethiopia accounts for 30 deaths per 100000
live births,” in Mekelle, the capital city of the Tigray
region, the magnitude of neonatal jaundice was 37.3%.%
Late presentation to health facilities was common,
which resulted in high rates of acute bilirubin encepha-
lopathy and avoidable exchange transfusions.’

Severe neonatal hyperbilirubinemia causes neonatal
mortality and chronic bilirubin neurotoxicity that mani-
fests as cerebral palsy (kernicterus) or auditory prob-
lems with and without hearing deficits.* Early
identification of the determinants of neonatal jaundice
could facilitate the timely care-seeking process and
improve treatment outcomes. '’

Previous local studies assessed the magnitude and fac-
tors associated with neonatal jaundice. To the best of our
knowledge, we did not get local representative studies
conducted in the whole Tigray region of northern Ethiopia
that determined the independent determinants of neonatal
jaundice. Hence, the objective of this study was to identify
the determinants of neonatal jaundice among neonates
admitted to the neonatal intensive care units of Tigray
Region General Hospitals, Northern Ethiopia, in 2020.

Methods and Materials
Study Area and Period

The study was conducted at the Neonatal Intensive
Care Units (NICU) of Tigray Region public general

hospitals, in northern Ethiopia. In the Tigray region,
there are 15 public general hospitals; from these, 5 hos-
pitals were randomly selected: Lemlem Karl general
hospital, Suhul general hospital, Mekelle general hos-
pital, Adigrat general hospital, and St. Mary general
hospital. The NICU is a specialized treatment center
for neonates in need of intensive care, like those diag-
nosed with neonatal sepsis, birth asphyxia, neonatal
jaundice, prematurity, and congenital anomalies. The
study was conducted from February 1 to April 30,
2020.

Study Design

A multi-centered, unmatched case-control study was
conducted among consecutively admitted neonates in
the NICU of selected public general hospitals in the
Tigray region.

Eligibility Criteria

Cases were newborn babies less than 28 days old with
clinically evident manifestations of neonatal jaundice as
clinically confirmed by the physician (pediatrician, gen-
eral practitioner, neonatal nurse) with their index moth-
ers were included in this study.

Controls were newborn babies less than 28 days old
admitted to the NICU at least 6 hours after birth, who
had no clinical evidence of neonatal jaundice and were
admitted for other medical conditions as confirmed by
the physician (pediatrician, general practitioner, neona-
tal nurse), and their index mothers were included in this
study. Whereas, neonates with or without jaundice who
had no mother, which could be due to death or any other
reason, and neonates with major congenital malforma-
tions were excluded from the study.

Sample Size Determination and Sampling
Procedure

The sample size was determined using the double popu-
lation proportion formula using Epi Info version 7.2.2.6
software, taking the sepsis status of the neonates as the
main exposure variable, and with the assumptions of a
2-sided significance level (a=5%), power (1—3)=80%,
a 95% confidence level, and a ratio of controls to cases
(R) of 2:1. Accordingly, the sample size was calculated
with the assumption that the percent of controls
exposed=51%,® to detect an odds ratio of 2.64, and an
adjustment was made by taking a 10% non-response
rate.

The final sample size required to get a statistically
meaningful difference between cases and controls was
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180 (60 cases and 120 controls). A consecutive sam-
pling technique was used to select the number of cases
and controls after the proportional allocation of the
sample size to each selected general hospital by taking
the last quarter’s report of the number of jaundice cases
in the selected hospitals. For each selected case, 2 con-
secutively admitted controls were taken.

Operational Definitions

Neonatal sepsis is a systemic bacterial, viral, or fungal
(yeast) infection of the baby from birth to 28days.!!
Hypoglycemia was defined as a low blood glucose level,
which is less than 40mg/dL,'> and hypothermia was
defined as an axillary temperature of less than 36.5°C."?
The average duration of labor for primiparous and mul-
tiparous mothers was defined as less than 24 and
12 hours, respectively. The prolonged duration of labor
for primiparous and multiparous mothers was defined as
above 24 and 12 hours, respectively.'

Obstetric complications during the index pregnancy
are any of the complications that occurred during the
index pregnancy, like preeclampsia or eclampsia, intra-
uterine growth restriction, gestational diabetes mellitus,
and hyperemesis gravidarum.'*

ABO incompatibility was defined as a neonate with
blood group A or B born from O blood group mothers.!
Rhesus (Rh) incompatibility was defined as a clinical
condition that occurred when an Rh-negative mother
gave birth to an Rh-positive baby.!* Physiological jaun-
dice was defined as jaundice attributable to the physio-
logical immaturity of neonates to handle increased
bilirubin production, usually appearing between 24 and
72hours of age.'® Pathologic jaundice was defined as
visible jaundice that usually appears within 24 hours of
age or >14days of age.'®

Study Variables

The primary outcome measurement was the neonatal
jaundice status of the neonates classified as neonates
with and without neonatal jaundice.

Independent Variables

Socio-demographic characteristics of the mother include
age, religion, residence, marital status, occupational sta-
tus, educational status, and average monthly income.
Neonatal characteristics: age, gender, gestational age
at delivery, birthweight, blood group, and Rh factor.
Neonatal complications like birth asphyxia, neonatal

sepsis, cephalohematomas, meconium or amniotic fluid
aspiration, hypoglycemia, and hypothermia.

Obstetric characteristics: antenatal care visit, place of
antenatal care visit, detection of obstetric complications
during the index pregnancy, gravidity, parity, previous
induced abortion, mode of delivery, duration of labor,
the timing of delivery, maternal blood group, Rh factor,
ABO incompatibility, and Rh incompatibility.

Data Collection Tool and Procedure

The data were gathered using an interviewer-adminis-
tered, pre-tested, structured questionnaire. The question-
naire was derived from many literary works®!314.19.20
and comprises significant factors that were arranged fol-
lowing the study’s goal. The interviewer-administered
questionnaire was written in English, translated into the
local language (Tigrigna), and then retranslated back
into English to ensure uniformity. Additional informa-
tion on the clinical status of cases and controls with their
index mothers was retrieved by reviewing their medical
records using a structured data abstraction checklist.

Following the delivery of the appropriate care to the
neonates, the index mothers of the neonates were inter-
viewed at the NICU of the chosen hospitals. Five nurses
with bachelor’s degrees worked as data collectors under
the supervision of 5 master’s-trained nurses who worked
in the NICUs of the hospitals. Two days before the data
collection period, the primary investigator trained the
data collectors on the questionnaire’s contents and how
to interact with respondents. The questionnaire has 3
parts: socio-demographic characteristics of the mother,
neonatal characteristics, and obstetric characteristics
(See Supplemental File).

Data Processing and Analysis

The collected data were coded and checked for their
clarity, consistency, and completeness up to the end of
each data collection period, and Epi-Data version 4.4.2.1
software was used for data entry. The entered data were
exported to SPSS version 25.0 for Windows. Descriptive
statistics of skewed numeric variables were presented
with medians and interquartile range (IQR) and categor-
ical variables were presented using frequency and
percentages.

The bivariate analysis was done to check the exis-
tence of crude association and to select candidate vari-
ables, those variables which are clinically important and
have (P<.25) were included in the final model.
Confounding was checked and a percentage change in
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the regression coefficients () less than 20% reveals an
absence of confounder. Interaction for the main effect
model was also checked and partial likelihood ratio test
result with P-value > .05 and variance inflation factor
less than 10 indicated the non-existence of multi-collin-
earity among the independent variables.

The multivariable binary logistic regression model
was used to identify the independent determinants of
neonatal jaundice. The summary measures of estimated
crude (COR) and adjusted odds ratios (AOR) with a
95% confidence interval were presented and a P-value
less than .05 was used to declare statistical significance
and the goodness of fit of the model was assessed by
using Hosmer and Lemeshow goodness of fit test.

Ethics Approval and Informed Consent

The Health Research Ethics Review Committee of the
College of Health Sciences, Mekelle University granted
ethical approval with reference number (ERC
1551/2020). Each mother provided written, informed
consent, and all information gathered from them was
treated with strict confidentiality. Neither the case files
nor the data were used for any other reason. The study
was carried out following the 1964 Declaration of
Helsinki, and all patient data were held anonymously.

Results

Sociodemographic Details of Mothers

This study included 180 neonates in all, giving a
response rate of 100%. Of these, 60 infants had neonatal
jaundice with their index mothers, and 120 neonates did
not. The overall median (IQR) age of the mothers was
27 (23-30) years, among mothers who had neonates with
and without neonatal jaundice it was 26 (22-29), and 27
(23.5-30) years, respectively. Thirty-eight (63.3%)
mothers had neonates with jaundice and 99 (82.5%)
mothers with neonates without jaundice lived in urban
areas. Concerning the educational status of the mothers,
10 (16.7%) and 12 (10%) mothers who had neonates
with and without neonatal jaundice were unable to read
and write respectively. Concerning the marital and occu-
pational status of the mothers, 168 (93.4%) of them
were married and 43 (23.9%) of the mothers were gov-
ernment employees (Table 1).

Neonatal Characteristics

The overall median (IQR) age in days of the neonates at
admission was 1 (1-2) days, similarly, among neonates

with and without jaundice, their median (IQR) age in
days at admission was 1 (1-4) and 1 (1-1.5)days,
respectively. The median (IQR) gestational age at birth
in weeks for all newborns was 39 (37-40) weeks, and
for neonates with and without jaundice, it was 38 (36.5-
40) and 39 (38-40) weeks, respectively. Concerning the
gender of the neonate, 42 (70%) neonates with jaundice
and 66 (55%) neonates without jaundice were male
babies. Twenty-six (43.3%) neonates with jaundice and
22 (18.3%) neonates without jaundice were low birth-
weight neonates (Table 2). Nine (15%) neonates with
neonatal jaundice and 6 (5%) neonates without neonatal
jaundice developed birth asphyxia, similarly, 11
(18.3%) neonates with neonatal jaundice and 10 (8.3%)
without neonatal jaundice developed neonatal sepsis
(Figure 1).

Maternal Characteristics

One hundred seventy-seven (98.3%) mothers had ante-
natal care visits during their index pregnancy, 59 (98.3%)
and 118 (98.3%) mothers whose neonates diagnosed
with and without jaundice had antenatal care visits dur-
ing their index pregnancy, respectively. Eighty-nine
(49.4%) mothers had developed at least one obstetric
complication during their index pregnancy, similarly,
among mothers whose neonates were diagnosed with
jaundice 34 (56.7%) of them developed obstetric com-
plication during their index pregnancy. Concerning the
reproductive history of the mothers, 26 (43.3%) and 48
(40%) mothers who had neonates diagnosed with and
without neonatal jaundice were primigravidas, respec-
tively (Table 3).

Determinants of Neonatal Jaundice

The multi-variable logistic regression model shows that
after adjusting for the impact of additional covariates,
mothers who had at least one obstetric complication
during their index pregnancy were twice as likely to
possess a neonate with neonatal jaundice than their
counterparts who had no medical complications during
their index pregnancy (AOR=2.45; 95% CI 1.01-5.97).
Similarly, low birthweight neonates were 3 times more
likely to have neonatal jaundice than their counterparts
who had normal birthweight (AOR=3.42; 95% CI
1.12-10.41).

The odds of having neonatal jaundice diagnosed neo-
nate among mothers residing in rural areas were 3 times
more likely than their counterparts residing in urban
areas (AOR=3.1; 95% CI 1.02-9.42), similarly, the odds
of developing neonatal jaundice among neonates who
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Table I. Socio-demographic Characteristics of Mothers Whose Neonates Were Admitted to the Neonatal Intensive Care
Units of Tigray Region Public General Hospitals, Northern Ethiopia, 2020 (n=180).
Neonatal jaundice status
Case (n=60) Control (n=120) Total (n=180)
Maternal
characteristics Categories Frequency (%) Frequency (%) Frequency (%) P-value (3
Age, median (interquartile range), in years 26 (22-29) 27 (23.5-30) 27 (23-30)
Monthly income, median (IQR), in birr 2883 (1750-5647) 5000 (3000-8000) 4000 (2000-8000)
Age group (in years) <20 12 (20) 15 (12.5) 27 (15) 29
20-35 44 (73.3) 100 (83.3) 144 (80)
>35 4 (6.7) 5(4.2) 9 (5)
Religion Orthodox 59 (98.3) 106 (88.3) 165 (91.7) .08
Muslim I (1.7) I1(9.2) 12 (6.7)
Catholic 0 (0.0 3 (2.5) 3(1.6)
Marital status Married 52 (86.7) 116 (96.7) 168 (93.4) .05
Separated 4 (6.7) 2 (1.7) 6 (3.3)
Single 3(5) 1 (0.8) 4(2.2)
Divorced I (1.6) 1 (0.8) 2 (1.1)
Residence Urban 38 (63.3) 99 (82.5) 137 (76.1) .004*
Rural 22 (36.7) 21 (17.5) 43 (23.9)
Occupational status  Housewife 13 (21.7) 28 (23.3) 41 (22.8) .02%
Farmer 19 (31.7) 16 (13.3) 35 (19.4)
Government employed 15 (25) 28 (23.4) 43 (23.9)
Non-government 8(13.3) 22 (18.3) 30 (16.7)
employee
Merchant 5(8.3) 26 (21.7) 31 (17.2)
Educational status Unable to read and write 10 (16.7) 12 (10) 22 (12.2) .75
Able to read and write 8(13.3) 14 (11.7) 22 (12.2)
Primary completed 9 (15) 19 (15.8) 28 (15.6)
Secondary completed 15 (25) 41 (34.2) 56 31.1)
Diploma Holder 6 (10) INCA) 17 (9.5)
Degree and above 12 (20) 23 (19.2) 35 (19.4)
Monthly income (In <500 I (1.7) 1 (0.8) 2 (1.1)
birr) 500-1500 14 (23.3) 15 (12.5) 29 (16.1)
>1500 45 (75) 104 (86.7) 149 (82.8)

Abbreviations: IQR, interquartile range.

*Implies that mothers were not comparable based on their place of residence and occupational status using the Pearson Chi-square test.

had B blood group was 10 times more likely than their
counterparts who had A blood group (AOR=10.19;
95% CI 2.89-35.9).

The odds of having neonatal jaundice among neo-
nates who had the O blood group was 3 times higher
than neonates who had the A blood group (AOR=2.99;
95% CI 1.04-8.59), similarly, the odds of developing
neonatal jaundice among neonates admitted for more
than 7 days in the hospital, was almost 10 times higher
than their counterparts who stayed in the hospital of not
more than 1week (AOR=9.83; 95% CI 3.11-31.02)
(Table 4).

Discussions

Among newborns admitted to the neonatal intensive
care units of the public general hospitals in the Tigray
region of Northern Ethiopia, this region-based case-
control study attempted to identify the factors that con-
tribute to neonatal jaundice. The odds of neonatal
jaundice were 3 times more likely among low birth-
weight neonates than neonates with normal birth-
weight. This finding was in line with the study
conducted in Japan,'” Ghana,'® and India.'*!° Similarly,
this finding was consistent with the studies conducted
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Table 2. Neonatal Characteristics of Neonates Admitted to the Neonatal Intensive Care Units of Tigray Region Public
General Hospitals, Northern Ethiopia, 2020 (n= 180).

Neonatal jaundice status

Case (n=60) Control (n=120) Total (n=180)
Neonatal
characteristics Categories Frequency (%) Frequency (%) Frequency (%) P-value (x?)
Age, median (IQR), in days I (1-4) I (1-1.5) 1 (1-2)
Delivery gestational age, median (IQR), in 38 (36.5-40) 39 (38-40) 39 (37-40)
weeks
Birth weight, median (IQR), in kilogram 2.7 (2.05-3.2) 3 (2.695-3.24) 3(2.5-32)
Five-minute APGAR score, median (IQR) 7 (7-8) 8 (7-8) 7 (7-8)
Duration of hospitalization, median (IQR), 7 (6-9.5) 3 (1-7) 5(2-7)
in days
Age group (in days) <2 37 (61.7) 100 (83.3) 137 (76.1) .003*
2-7 19 (31.7) 14 (11.7) 33 (18.3)
>7 4 (6.6) 6 (5) 10 (5.6)
Gender Male 42 (70) 66 (55) 108 (60) .05
Female 18 (30) 54 (45) 72 (40)
Gestational age at  32-37 21 (35) 28 (23.3) 49 (27.2) N
delivery (in weeks) =37 39 (65) 92 (76.7) 131 (72.8)
Birth Weight (in <25 26 (43.3) 22 (18.3) 48 (26.7) <.000#*
kilogram) =25 34 (56.7) 98 (81.7) 132 (73.3)
Five-minute APGAR Low 5(8.3) 1 (0.8) 6 (3.3) 0248
score Normal 55 (91.7) 119 (99.2) 174 (96.7)
Duration of =7 34 (56.7) 109 (90.8) 143 (79.4) <.000|**
hospitalization (In >7 26 (43.3) 11(9.2) 37 (20.6)
days)
Neonatal Yes 39 (65) 13(10.8) 52 (28.9) <.000[#*
complications No 21 (35) 107 (89.2) 128 (71.1)
Bilirubin Yes 28 (46.7) 0 (0) 28 (15.6) <.000#*
Encephalopathy  No 32 (53.3) 120 (100) 152 (84.4)
Blood group of the A 20 (33.3) 76 (63.3) 96 (53.3) <.000|**
neonate B 22 (36.7) 12 (10) 34 (18.9)
AB 2 (3.3) 7 (5.8) 9 (5)
©) 16 (26.7) 25 (20.9) 41 (22.8)
Rhesus factor of the Positive 54 (90) 116 (96.7) 170 (94.4) .078
neonate Negative 6 (10) 43.3) 10 (5.6)
ABO incompatibility Yes 12 (20) 8 (6.7) 20 (11.1) .007*
No 48 (80) 112 (93.3) 160 (88.9)
Rh incompatibility ~ Yes 5(8.3) 1 (0.8) 6 (3.3) .02*
No 55 (91.7) 119 (99.2) 174 (96.7)

Abbreviations: APGAR, Activity, Pulse rate, Grimace, Appearance, Respiratory rate; IQR, interquartile range.

*Implies that except the neonatal gender, gestational age at delivery, sepsis, and hypothermia the neonatal characteristics of neonates with
and without neonatal jaundice were not comparable at baseline as shown by the Pearson chi-square test (*P<<.05 and **P<.0001). Simplies
Fisher’s exact test.

in Amhara'? and Tigray regions.?’ This could be caused
by a newborn having low birthweight and premature
organs, particularly the liver, as well as failing to con-
jugate bilirubin created by the destruction of red blood
cells.!?

Low birthweight infants may also feed less and have
fewer bowel movements, which results in less bilirubin
being removed through the stools and an increase in
bilirubin circulation in the liver.?! As a result, supple-
mentation should be used in clinical settings for
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Figure |I. Common neonatal complications among neonates admitted to the neonatal intensive care units of Tigray region

public general hospitals, Northern Ethiopia, 2020 (n= 180).

newborns who are at risk of having insufficient calorific
intake.?> According to this, low birthweight infants
should be evaluated for their feeding status and require
particular treatment to detect neonatal jaundice early.
Compared to neonates whose mothers resided in
urban areas, neonates whose mothers resided in rural
areas had a twofold increased risk of developing new-
born jaundice, this finding was comparable with the
study done in Egypt.”® This can be explained by,
women who lived in cities having much greater knowl-
edge of the risk factors, complications, and manage-
ment for neonatal jaundice than mothers who lived in
rural areas. This could also be explained by the result
of limited access to the healthcare institution that can

treat newborns with jaundice-related issues beginning
during pregnancy and continuing into the early postna-
tal period. Health services are widely accessible in
metropolitan areas but may be challenging to access in
rural areas due to the distance between health institu-
tions and residents’ homes in Ethiopia.?*

Strengths and Limitations of the
Study

It is the local multi-center study; bilirubin values were
not collected because they were not regularly assessed
or documented in medical records. Due to the lack of
laboratory results on bilirubin level in the study area,
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Table 3. Obstetric Characteristics of Last Pregnancy Among Mothers Whose Neonates Were Admitted to the Neonatal
Intensive Care Units of Tigray Region Public General Hospitals, Northern Ethiopia, 2020 (n= 180).

Neonatal jaundice status

Case (n=60) Control (n=120)  Total (n=180)

Obstetric characteristics Categories Frequency (%) Frequency (%) Frequency (%) P-value ()

Maternal BMI, median (IQR), in kg/m? 22.1 (21-24.5)  22.5 (20.3-24.9) 22.1 (20.4-24.9)

Antenatal care visit Yes 59 (98.3) 118 (98.3) 177 (98.3) 718
No 1 (1.7) 2(1.7) 3(1.7)

Place of antenatal care visit Private clinic 2 (3.3) 3 (2.5) 5(2.8) .6
Health Center 41 (68.4) 75 (62.5) 116 (64.4)
Hospital 17 (28.3) 42 (35) 59 (32.8)

Maternal BMI (in kg/m?) <19.8 9 (15) 21 (17.5) 30 (16.7) 828
19.8-26 42 (70) 75 (62.5) 117 (65)
26-29 8(13.3) 22 (18.3) 30 (16.7)
>29 I (1.7) 2(1.7) 3(1.6)

Obstetric complications Yes 34 (56.7) 55 (45.8) 89 (49.4) A7
No 26 (43.3) 65 (54.2) 91 (50.6)

Gravidity Primigravida 26 (43.3) 48 (40) 74 (41.1) .67
Multigravida 34 (56.7) 72 (60) 106 (58.9)

Parity Primiparous 29 (48.3) 56 (46.7) 85 (47.2) .83
Multiparous 31 (51.7) 64 (53.3) 95 (52.8)

Previous induced abortion Yes 5(8.3) 12 (10) 17 (9.4) 72
No 55 (91.7) 108 (90) 163 (90.6)

Mode of delivery Vaginal delivery 52 (86.7) 93 (77.5) 145 (80.6) .14
Cesarean delivery 8(13.3) 27 (22.5) 35(19.4)

Duration of labor Normal 50 (83.3) 92 (76.7) 142 (78.9) 3
Prolonged 10 (16.7) 28 (23.3) 38 (21.1)

Timing of delivery Day 28 (46.7) 63 (52.5) 91 (50.6) 46
Night 32 (53.3) 57 (47.5) 89 (49.4)

Intrapartum complications Yes 23 (38.3) 41 (34.2) 64 (35.6) .58
No 37 (61.7) 79 (65.8) 116 (64.4)

Blood group of the mother A 23 (38.3) 48 (40) 71 (39.4) .16
B 17 (28.3) 28 (23.3) 45 (25.0)
AB 1 (1.7) 13 (10.8) 14 (7.8)
©) 19 (31.7) 31 (25.9) 50 (27.8)

Rhesus factor of the mother Positive 55 (91.7) 117 (97.5) 172 (95.6) 12
Negative 5(8.3) 3(2.5) 8 (44)

Abbreviations: BMI, Body Mass Index; IQR, interquartile range.

Simplies Fisher’s exact test.

physician-documented evidence was used. So differ- Conclusions

ent physicians may have different experiences and
there could be misclassification bias. There was a lack
of some information in the medical records of both
neonates and mothers (eg, hematology results of moth-
ers and neonates were not registered in their medical
records). The findings of this study have an implica-
tion; regular collection of the serum bilirubin level
and proper documentation of the client’s medical data
should be given priority.

Maternal medical complications during the index preg-
nancy, being a low birthweight neonate, maternal rural
residence, having a B blood group of the neonate, having
an O blood group of the neonate, and longer duration of
hospital stay were the independent determinants of neo-
natal jaundice. Early assessment of neonates with a higher
chance of developing jaundice after delivery might reduce
the long-term neuro-developmental consequences.
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Table 4. Determinants of Neonatal Jaundice Among Neonates Admitted to the Neonatal Intensive Care Units of Tigray
Region Public General Hospitals, Northern Ethiopia, 2020 (n= 180).

Neonatal jaundice status

Case (n=60) Control (n=120)
Covariates Categories Frequency (%) Frequency (%) COR (95% CI) P-value AOR (95% CI) P-value
Maternal age (in years) >20 48 (80) 105 (87.5) Ref (1)
<20 12 (20) 15 (12.5) 1.75 (0.76, 4.02) 19 1.9 (0.58, 6.18) 29
Maternal residence Urban 38 (63.3) 99 (82.5) Ref (1)
Rural 22 (36.7) 21 (17.5) 2.73 (1.35, 5.53) .0l 3.1 (1.02,9.42) 04*
Maternal monthly income (in >1500 45 (75) 104 (86.7) Ref (1)
birr) <1500 15 (25) 16 (13.3) 2.17 (0.99, 4.76) .05 1.21 (0.34, 4.28) 77
Neonatal gender Female 18 (30) 54 (45) Ref (1)
Male 42 (70) 66 (55) 1.91 (0.99, 3.69) .05 1.79 (0.71, 4.51) 22
Gestational age at delivery (in =37 39 (65) 92 (76.7) Ref (1)
weeks) 32-37 21 (35) 28 (23.3) 1.77 (0.9, 3.49) R 0.92 (033, 2.59) .87
Birth Weight (in kilogram) =25 34 (56.7) 98 (81.7) Ref (1)
<25 26 (43.3) 22 (183) 341 (1.71, 6.78) <.0001 342 (1.12, 10.41) .03%
Five-minute APGAR score Normal 55(91.7) 119 (99.2) Ref (1)
Low 5(83) 1(0.8) 10.82 (1.23, 94.81) .03 8.9 (0.38,20.9) .18
Duration of hospitalization (In =7 34 (56.7) 109 (90.8) Ref (1)
days) >7 26 (43.3) 11 (9.2) 7.58 (3.39, 16.92) <.0001 9.83 (3.11,31.02) <.0001**
Birth asphyxia No 51 (85) 114 (95) Ref (1)
Yes 9 (15) 6(5) 3.35(1.34,9.92) .03 0.52 (0.08, 3.18) 49
Neonatal sepsis No 49 (81.7) 110 (91.7) Ref (1)
Yes 11 (18.3) 10 (8.3) 2.47 (0.98,6.2) .05 2.32 (0.62, 8.63) 21
Maternal BMI (in kg/m?) 19.8-26 42 (70) 75 (62.5) Ref (1)
<19.8 9 (15) 21 (17.5) 0.77 (0.32, 1.82) .55
>26 9 (15) 24 (20) 0.67 (0.29, 1.57) .36
Antenatal complications No 26 (43.3) 65 (54.2) Ref (1)
Yes 34 (56.7) 55 (45.8) 1.55 (0.83, 2.89) A7 2.45 (1.01,5.97) 04*
Gravidity Multigravida 34 (56.7) 72 (60) Ref (1)
Primigravida 26 (43.3) 48 (40) 1.15 (0.61, 2.15) .67
Parity Multiparous 31 (51.7) 64 (53.3) Ref (1)
Primiparous 29 (48.3) 56 (46.7) 1.07 (0.57, 1.99) .83
Previous induced abortion No 55(91.7) 108 (90) Ref (1)
Yes 5(83) 12 (10) 0.82 (0.27, 2.44) 72
Mode of delivery Cesarean delivery 8(13.3) 27 (22.5) Ref (1)
Vaginal delivery 52 (86.7) 93 (77.5) 1.89 (0.8, 4.45) .15 1.46 (0.47, 4.48) 51
Duration of labor Prolonged 10 (16.7) 28 (23.3) Ref (1)
Normal 50 (83.3) 92 (76.7) 1.52 (0.68, 3.39) 3
Timing of delivery Day 28 (46.7) 63 (52.5) Ref (1)
Night 32(53.3) 57 (47.5) 1.26 (0.68, 2.35) 46
Intrapartum complications No 37 (61.7) 79 (65.8) Ref (1)
Yes 23 (38.3) 41 (34.2) 1.2 (0.63, 2.28) .58
Maternal blood group A 23 (38.3) 48 (40) Ref (1)
B 17 (28.3) 28 (23.3) 1.27 (0.58, 2.77) .55 2.17 (0.66, 7.13) 2
AB 1 (1.7) 13 (10.8) 0.16 (0.02, 1.3) .09 0.34 (0.03, 3.85) .38
o 19 (31.7) 31 (25.9) 1.28 (0.6, 2.73) .52 2.17 (0.72, 6.55) A7
Maternal Rhesus factor Positive 55(91.7) 117 (97.5) Ref (1)
Negative 5(8.3) 3(2.5) 3.55(0.82, 15.37) .09 3.37 (051, 22.48) 21
Neonatal blood group A 20 (33.3) 76 (63.3) Ref (1)
B 22 (36.7) 12 (10) 6.97 (2.95, 16.44) <.0001  10.19 (2.89, 35.9) <.0001%+*
AB 2(3.3) 7 (5.8) 1.09 (0.21, 5.64) 92 271 (0.38, 19.36) .32
(¢] 16 (26.7) 25 (20.9) 243 (1.1,5.4) .03 2.99 (1.04, 8.59) .04*
Neonatal Rhesus factor Positive 54 (90) 116 (96.7) Ref (1)
Negative 6 (10) 4(3.3) 3.22 (0.87, 11.89) .08 1.28 (0.24, 6.92) 77
P-value 879

Abbreviations: AOR, adjusted odds ratio; APGAR: Activity, Pulse rate, Grimace, Appearance, Respiratory rate; BMI, Body Mass Index; Cl, confidence interval;

COR, crude odds ratio.

*Shows a significant difference at P<.05, and ** shows a significant difference at **P <.0001. Yimplies P-value of Hosmer and Lemeshow goodness of fit test for
assessing the goodness of fit test after fitting logistic regression, accordingly, our model fits with the data we have.
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