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Background: Anemia is a global public health problem that affects approximately one-third of
the global population. Infants and children are the ones to develop both short-term and long-term
devastating complications from anemia. Although anemia is a very big public health concern,
newborns, especially in developing countries, are usually overlooked and undiagnosed.
Purpose: The aim of this study was to assess the prevalence of anemia and associated
factors among term newborns in Nekemte Specialized Hospital, Western Ethiopia.
Methods: A facility-based cross-sectional study involving 278 newborns was conducted
from October to November, 2020 with an interview-based questionnaire that included
maternal socio-demographic and obstetrics characteristics, newborn’s weight and sex. The
data were analyzed with SPSS version 20. The prevalence of newborn anemia was shown in
percentage and as a pie-chart. Bivariate analysis and binary logistic regression were used to
identify the predictors of anemia in the term newborn.

Results: The overall prevalence of newborn anemia in the hospital was 29.1%. Maternal
anemia (AOR: 3.95, 95% C.L.: 1.97-7.92), delivery by cesarean section (AOR: 4.17, 95% C.
I.: 1.89-9.20), vaginal bleeding during pregnancy (AOR: 5.43, 95% C.I.: 1.60-18.39), and
maternal failure to take iron-folate supplements during pregnancy (AOR: 2.17, 95% C.
1.:1.07-4.41) were factors associated with newborn anemia.

Conclusion: Anemia among newborns in the hospital was a moderate public health
problem. Policy makers should consider maternal health education and appropriate health
interventions to reduce the problem. In addition, further longitudinal studies are needed to
identify specific causes of newborn anemia in order to prevent the possible complications.
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Introduction
Anemia can be defined based on a decrease in hemoglobin (Hgb) levels, red blood
cells (RBCs), or hematocrit. Based on the concentration of Hgb, anemia is
a concentration of Hgb that is less than two standard deviations below the mean
for the age and sex for the normal population.' Since there is no set Hgb limit for
cord blood to define newborn anemia, this study used a Hgb value of less than 13.5
g/dL, adopted from lower limit of study conducted in Ethiopia.”

Anemia is a widespread health threat that affects people around the world.
According to global data from 2013, 2 billion people are affected by anemia.
Children under 5 years of age are the age group at highest risk for devastating long-

term effects of anemia.’
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Infants under six months of age are at high risk of
anemia due to their rapid growth and limited iron intake,
as breast milk is low in iron.* For this reason, they rely
mainly on iron from intrauterine life.” It is even more
devastating when the pregnant mother, who is the source
of fetal iron, is anemic. Approximately 42% of pregnant
women worldwide and 22% of pregnant women in
Ethiopia are anemic.®’

There are insufficient studies conducted on the preva-
lence of newborn anemia in several parts of the world.
According to studies conducted in sub-Saharan Africa, the
prevalence of newborn anemia was 35% in Nigeria, 57% in
Ghana, 23% in Malawi, and 61% in Benin.® '? In two studies
conducted in Ethiopia, the prevalence of 9% and 25% were
reported in Addis Ababa and Gondar, respectively.'*'*

Anemia before the age of 6 months is more than 2-folds
associated with an increased rate of diarrheal and respiratory
disease.'® Furthermore, anemia in newborns can lead to
complications such as hypotension, mental confusion, heart
failure and ultimately multiple organ failure.'®

If the anemia is not corrected on time, irreversible
long-term complications such as bone diseases, liver and
spleen enlargement, growth disorders, decreased motor
activity, social inattention, and severe cognitive impair-
ments will follow.'>'®

Although knowledge of the status of anemia in new-
borns is very important, global data on the prevalence of
anemia do not include this age group and there are very
insufficient studies of anemia in newborns.'” Although
newborn anemia can have severe effects on the health
and wellbeing of newborns along their life course, it
receives little attention from health-care providers and
researchers in low-income countries. There are no policies
or guidelines for screening of newborn anemia in Ethiopia.
To the best of our knowledge, no other study has
addressed this problem in our study hospital, which serves
a large number of populations in the West of the country.
Therefore, this study aimed to determine the prevalence of
newborn anemia and associated factors in Nekemte
Specialized Hospital.

Materials and Methods
Study Area and Study Period

The study was conducted in the maternity ward at
Nekemte Specialized Hospital. The Hospital is located in
the city of Nekemte, the capital of East Wollega Zone,
Oromia region, 331 km from Addis Ababa to western

Ethiopia. It serves more than 2 million people. It is also
serving as a clinical attachment site for medical and other
health science students. The study was carried out from
October 10, to November 20, 2020.

Study Design and Populations

A facility-based cross-sectional study was conducted
from October to November, 2020 at the maternity ward
of Nekemte Specialized Hospital in Western Ethiopia.
The source population was all mothers with their term
newborns born in 2020 at Nekemte Specialized Hospital.
Mothers and their term newborn babies who fulfilled
Nekemte
Specialized Hospital during the study period were the

eligibility criteria and were born at
study population. Inclusion and exclusion criteria were
as follows: Newborn babies with 37-42 completed
weeks (term) of gestation and delivered in the hospital
during the study period were included in the study.
Twins, newborns with inaccessible umbilical cord blood
samples, newborns with structural congenital anomalies,
newborns of mothers with known non-obstetric diseases

were excluded from the study.

Sample Size Determination and Sampling

Techniques

The sample size was determined using single population
proportion formula, with a 95% confidence level, a 5%
error rate, and a 25% (0.25) prevalence (p) of anemia in full-
term newborns from a study conducted at University of
Gondar comprehensive specialized hospital.'* Using the
formula, an initial sample size of 288 participants was
found. According to data from Nekemte Specialized
Hospital, 3683 deliveries took place in the hospital in
one year in 2018/19. The source population used is 3683
(roughly the number of deliveries per year). Since 3683 is
less than 10,000, the required sample size was calculated
using a finite population proportion formula that gave
n=268. Adding 10% of the sample size as a contingency
for non-response rate, the total sample size was 295. In this
study, all mothers and their newborns who met the eligibility
criteria were consecutively recruited until the sample size
was complete.

Data Collection Methods

The mother’s socio-demographic and clinical data were
collected using a structured questionnaire based on
interviews that was created in English and translated to
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the local languages. Maternal Mid upper arm circumfer-
ence (MUAC) was measured using the standard method
during the interview. The weight and sex of the newborn
baby were determined by midwives at birth. Maternal
Hgb was determined with a portable hemoglobinometer,
the HemoCue Hgb (HemoCueHb 201+,
Sweden) according to standard guidelines prior to the

analyzer

birth of the newborn. Two milliliters (2mL) of umbilical
cord blood sample was collected. During the sampling,
the umbilical cord was clamped 1-3 minutes after birth
as recommended by the WHO.?® The collected sample
was immediately poured into a test tube with ethylene-
diaminetetraacetic acid (EDTA) and gently mixed to
prevent blood clotting. The collected sample was then
taken to the hospital’s medical laboratory unit for
Complete Blood Count (CBC) analysis using automated
whole blood hematological analyzer (Mindray BC-
5150). Two experienced laboratory technicians carried
out the CBC in strict compliance with the standard
operating procedures. In this study, newborn anemia is
defined as Hgb <13.5g/dL (Adopted from study con-
ducted in Ethiopia) and maternal anemia as Hgb <I11g/
dL 22!

Data Processing and Analysis

The data was manually cleaned, processed, checked for
completeness and entered into Epi-data version 3.1. It was
then exported into SPSS version 20 for analysis. After
categorizing and defining the variables, a descriptive ana-
lysis was carried out for each of the independent variables
and presented with numbers, frequencies and percentages.
Binary logistic regression analysis was used to assess the
relationship between the dependent variable and each
independent variable. A multivariable logistic regression
analysis was then performed to control the confounding
effect of other variables and to determine predictors of
anemia. Associations between dependent and independent
variables that result in a p-value of <0.25 were identified
as candidates for the multivariable logistic regression
model. An adjusted odds ratio (AOR) with a confidence
interval of 95% and a p-value <0.05 were declared as
having a significant relationship with the outcome vari-
able. Multicollinearity and fitness of the model were
checked.

Data Quality Control
Initially, a pre-test was performed to assess the integrity of
questionnaire with 5% of the sample size at the Wollega

University Referral Hospital. After the pretest, some mod-
ifications were made to the questionnaire. To ensure the
quality of the data collectors and supervisors were given
a one-day orientation to the approach to study participants,
the use of the questionnaire, the demonstration of collect-
ing maternal capillary and newborn UCB samples, the
measurement of maternal MUAC, and about ethical
approaches to data collection. To maintain the quality of
Canada Mount
Lunenfeld — Tanenbaum Research Institute’s standard

the laboratory test, Sinai Hospital
operating procedures for collecting perinatal specimens
for research was followed. These include clamping the
umbilical cord immediately after birth, positioning the
placenta with the fetal surface and umbilical cord facing
up, drawing blood from the umbilical vein with a sterile
10mL syringe with a sterile 18G blunt end needle, care-
fully inserting of the needle into the umbilical vein at
a suitable angle, gently withdrawing the plunger of the
syringe for blood collection, clamping of the umbilical
cord above the venipuncture site, pulling the needle out
of the umbilical cord and inserting it into the upper end of
the blood collection tube and transferring blood into the
tube and finally, invert the collection tube properly a few
times to mix the blood sample.”> The CBC analysis was
performed according to the hospital protocol. After the
blood sample was taken, the sample and request paper
were labeled with the same identification number. The
quality of the data was maintained through daily on-site
monitoring during the data collection period.

Ethical Considerations

Ethical approval to conduct the study was obtained from
the Institutional Review Board of the Jimma University
Institute of Health with reference number of IHRPGJ/836/
2020. A written permission letter for data collection has
been submitted to the administration of the Nekemte
Specialized Hospital, maternity ward and the hospital’s
laboratory department. The mother’s written informed
consent and assent was obtained. For newborns diagnosed
with anemia, communication has been established with the
appropriate midwife for further assessment and treatment.
In order to protect the privacy and confidentiality of the
participants, no personal identification such as name was
collected. Prevention of COVID-19 was considered by
wearing personal protective equipment and applying
necessary infection prevention techniques during all steps
of data collection. This study was carried out in accor-
dance with the Helsinki Declaration.
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Results
Maternal Socio Demographic

Characteristics

Two hundred seventy-eight (278) mothers and their
this
a response rate of 94.2%. Table 1 shows the socio-

newborns were included in study, yielding
demographic characteristics of the mother of newborns
born at Nekemte Specialized Hospital. Most of the
mothers (85.6%; 238/278) who gave birth to the new-
borns were between 20 and 34 years old with a mean
age of 26 + 4.4 years. Besides, the majority (55%; 153/
278) of the mothers were from urban areas. About
89.6% (249/278) of the mothers were married. Around
half (47.8%; 133/278) of them have no formal education
or have only attended elementary school. According to
this study, only 67/278 (24.1%) mothers were employed.
In addition, the monthly family income of nearly quarter
(25.2%; 70/278) of the mothers was below the World
Bank’s extreme poverty line of $57 per month ($1.90 -

per day) or 2143ETB (Table 1).

Table | Maternal Socio-Demographic Characteristics of
Newborns Delivered at Nekemte Specialized Hospital, Western
Ethiopia, October to November, 2020 (n=278)

Variables Variables Frequency Percentage
(n=278) (%)
Age <20 31 11.2%
20-34 238 85.6%
3549 9 3.2%
Place of residence Urban 153 55.0%
Rural 125 45.0%
Marital status Unmarried 6 2.2%
Widowed 5 1.8%
Married 249 89.6%
Divorced 7 2.5%
Separated I 3.9%
Educational level No formal education 42 15.1%
Primary school 91 32.7%
Secondary school 77 27.7%
College and above 68 24.4%
Occupation Employed 67 24.1%
Housewife 162 58.3%
Daily laborer 42 15.1%
Student 7 2.5%
Household <2143ETB 70 25.2%
monthly income 22143ETB 208 74.8%

Maternal Obstetric Characteristics and
Newborn Weight and Sex

Table 2 shows the maternal obstetric characteristics and
the weight and sex of newborns at Nekemte Specialized
Hospital. About eight in ten mothers (82%; 228/278)
have had their ANC follow-up for the current pregnancy.
But only just under a third (32.0%; 73/228) of the
mothers finished their 4th visit. About a third (31.3%;
87/278) of the mothers were primiparous and more than
two-thirds (72.3%; 201/278) stated that they had con-
sumed iron-folate daily during their current pregnancy.
Only twenty (7.2%; 20/278) mothers reported vaginal
bleeding during pregnancy. Only about every sixth
mother (17.3%; 48/278) gave birth to their baby by
cesarean section. Regarding the maternal MUAC, 263/
278 (94.6%) mothers had a MUAC of 23cm or more. Of
the total of mothers participated in the study, 67/278
(24.1%) mothers had anemia with a Hgb concentration
<11g/dl. Only 6 newborns had a weighed less than 2500g
and the male-to-female ratio among the newborns was
0.97 to 1 (137/141) (Table 2).

Prevalence of Newborn Anemia

The prevalence of anemia (Hgb <13.5g/dl) among term
newborns in Nekemte Specialized Hospital was 81/278
(29.1%) with a 95% Confidence Interval of 24.1% to
35.6%. The mean + SD of Hgb concentration of the
umbilical cord blood was 14.83 + 2.22¢/dl.

Predictors of Newborn’s Anemia

First, a bivariable logistic regression analysis was per-
formed for all independent variables. Associations
between dependent and independent variables resulted in
a p-value of <0.25 in bivariable analysis were entered into
SPSS version 20 using the backward LR method for multi-
variable logistic regression. Four variables showed
a significant association with the prevalence of newborn
anemia at a p-value <0.05.

Table 3 shows the multivariable logistic regression of
factors associated with newborn’s anemia. Newborns
delivered by cesarean section were 4.17 (95% C.I.: 1.89—
9.20, P < 0.001) times more likely to be anemic compared
to newborns delivered vaginally. Similarly, newborns from
mothers with anemia during pregnancy were 3.95 (95% C.
I.: 1.97-7.92, p < 0.001) times more likely to be anemic

than newborns from non-anemic mothers.
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Table 2 Maternal Obstetric Characteristics and Newborns Weight and Sex at Nekemte Specialized Hospital, Western Ethiopia,

October to November 2020 (n=278)

Variables Categories Frequency (N=278) Percentage (%)
ANC follow up for current pregnancy Yes 228 82.0%
No 50 18.0%
Frequency of ANC visit | visit 33 14.5%
2-3 visits 122 53.5%
4 and above 73 32.0%
Iron-folate supplementation during current pregnancy Yes 201 72.3%
No 77 27.7%
Parity Primipara 87 31.3%
Multipara 191 68.7%
Bleeding during pregnancy Yes 20 7.2%
No 258 92.8%
Mode of delivery Vaginal delivery 230 82.7%
Cesarean section 48 17.3%
MUAC MUAC = 23cm 263 94.6%
MUAC < 23cm 15 5.4%
Maternal anemia Hgb 2 11g/dl 211 75.9%
Hgb < Ilg/dl 67 24.1%
Newborn Weight <2500gm 6 2.2%
22500gm 272 97.8%
Newborn sex Male 137 49.3%
Female 141 50.7%

The risk of developing anemia in newborns born to
mothers without iron-folate supplementation during preg-
nancy was 2.17 (95% C.1.: 1.07-4.41, p=0.032) times higher
than that of newborns born to mothers with iron-folate
supplementation. Mothers who had vaginal bleeding during
pregnancy were 5.43 (95% C.I.: 1.60—-18.39, p=0.007) times
more likely to give birth to anemic newborns (Table 3).

Discussion

This study attempted to determine the prevalence of anemia
Nekemte
Specialized Hospital. Of a total of 278 newborns included in

and associated factors in newborns born at
the study, 81 (29.1%) were anemic. The prevalence of anemia
in this study compared to WHO public health limits indicates
a moderate public health problem.'” Cesarean delivery, mater-
nal anemia, maternal failure to take iron-folate supplements
during pregnancy and vaginal bleeding during pregnancy were
factors which have been associated with newborn anemia.
The prevalence of newborn anemia in this study is
consistent with studies from Rio de Janeiro in Brazil

(32.6%), Lagos Nigeria (35%), and Gondar in Ethiopia
(25%).2-1423

The observed prevalence of 29.1% in our finding is
lower than that of studies in Ghana (57.3%), Benin
(61.1%), and southern Nigeria (65.6%).%'*!" The possible
reason for the lower prevalence observed compared to the
study in Ghana may be due to a difference in methodology,
sample size, and study population. A study in Ghana was
prospectively studied on a sample of 1154, including pre-
mature babies, about half of the mothers of whom had HIV
or malaria infection. Besides, Hgb cut-off point used in the
study conducted in Ghana was 12.5 g/dL. In addition, the
study in Benin was prospectively studied for over one-year
with 617 mothers and 656 newborns, including premature
births and multiple pregnancies. A study from Nigeria was
examined in malaria-endemic areas. These factors may
have increased the prevalence of newborn anemia in these
studies.

The results of the current study revealed a higher

prevalence of newborn anemia than studies in
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Table 3 Multivariable Logistic Regression Analysis Result Showing Factors Associated with Anemia Among Newborns at Nekemte

Specialized Hospital, October to November, 2020 (n=278)

Variables Categories COR (95% C.I) P-value AOR (95% C.I) P-value

Occupation Unemployed 2.52 (1.24-5.13) 0.010 0.97 (0.40-2.38) 0.954
Employed | |

Household monthly income <2143ETB 1.508 (0.85-2.69) 0.163 1.29 (0.64-2.57) 0.475
22143ETB | |

Place of residence Urban 0.67 (0.40-1.14) 0.140 1.03 (0.54-1.98) 0.932
Rural | |

ANC follow up for current pregnancy Yes 0.49 (0.26-0.93) 0.029 0.98 (0.39-2.45) 0.959
No | |

Iron-folate supplementation No 4.58 (2.60-8.07) <0.001 2.17 (1.07-4.41) 0.032°
Yes | |

Parity Multipara 3.54 (1.80-6.96) <0.001 2.05 (0.94-4.49) 0.07
Primipara | |

Bleeding during pregnancy Yes 8.73 (3.05-24.84) <0.001 5.43 (1.60-18.39) 0.007*
No | |

Mode of delivery cs 8.34 (4.19-16.60) <0.001 4.17 (1.89-9.20) <0.001*
VD | |

Maternal anemia Hgb < Ilg/dl 6.74 (3.70-12.28) <0.001 3.95 (1.97-7.92) <0.001*
Hgb = I 1g/dl | |

Newborn Weight <2500gm 5.06 (0.91-28.22) 0.064 0.89 (0.09-8.54) 0.909
22500gm | |

Newborn sex Male 0.71 (0.42-1.19) 0.195 0.703 (0.37-1.33) 0.281
Female | |

Notes: *Variables with significant association at p-value < 0.05.

Abbreviations: ANC, antenatal care; VD, vaginal delivery; CS, cesarean section; |, reference group; COR, crude odds ratio; AOR, adjusted odds ratio.

New York, USA (21%), the Netherlands (21%),
Romania (3.1%), Nepal (5.7%), southern Malawi
(23.4%), and Addis Ababa (9%).'%'***?7 The lower
in New York, the Netherlands,
Romania could be due to the difference in the socio-

prevalence and
demographics and economic status of the mothers in our
study. The GDP (Gross Domestic Product) per capita in
US dollars (USD) of the United States, the Netherlands
and Romania in 2020 is 63,543, 52,304 and 12,896,
respectively. However, in 2020, Ethiopia’s GDP per
$936.28.*° The of the
Romanian population aged 15 years and over was
98.88. But only 51.8% of Ethiopia’s 15-year-olds and
older are literate.”® The deviation from the study con-

capita was literacy rate

ducted in Malawi may be due to the use of a lower Hgb
limit (<12.5g/dl) in the Malawian study. The difference
between our study and studies from Nepal and Addis
Ababa could be due to the small sample size in both

studies (Nepal: n=114, Addis Ababa: n=89) compared to
our study.

Maternal anemia was one of the factors linked to new-
born anemia in our study, which is in line with studies
done in, Turkey, Ghana, Nigeria, Benin, Malawi, and
Addis Ababa.®?!'"133% The possible reasons for this asso-
ciation can be attributed to factors such as nutritional
deficiencies, hemoglobin variants and hemolytic disorders.
However, the present finding contradicts studies from Iran
and Gondar.'**! In addition, a Pakistani study reported no
association between maternal and newborn Hgb scores.*
The discrepancy could be due to the small sample size in
studies from Iran (n=170 newborns) and Gondar (n=192
newborns) and the exclusion of mothers with Hgb <10g/
dL in the study from Pakistan, which is not excluded in the
present study.

According to our study, cesarean delivery increases
newborn anemia more than four-fold than that of vaginal
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delivery. This study is in line with several studies in Egypt,
Pakistan, South Korea, the Netherlands, and Poland.?>¥77
The possible reason for increased anemia in newborns born
by cesarean section may be attributed to the following
causes: Cesarean section is associated with weak force
and duration of placental transfusion, which can lead to
anemia in newborns. The decrease in placental transfusion
during cesarean section may be due to the lack of uterine or
vaginal pressure, which pushes fluids out of the fetus’ lungs
and supports breathing, the effect of anesthesia, uterine
incision, and immediate clamping of the umbilical cord.*®

In contrast to our study, studies in Turkey and Iraq
found no significant association between cesarean section
and newborn hemoglobin levels.***° A possible explana-
tion could be the small number of newborns (n= 7) deliv-
ered by cesarean section in the study carried out in Turkey
and the difference in study design compared to the study
carried out in Iraq.

In the current study, newborns born to mothers who
had vaginal bleeding during pregnancy had a higher pre-
valence of anemia than newborns born to mothers without
vaginal bleeding. This finding is supported by a study
conducted in Canada.*' In contrast, a study conducted in
South Korea found no significant association between
admission for vaginal bleeding and newborn anemia.>®
The possible discrepancy between this study and our
study could be due to the difference in study design,
methodology and socio-demographic status of the mothers
from those in our study. The study conducted in South
Korea used a retrospective case-control design with sin-
gleton births after 26 gestational weeks that were compli-
cated with placenta previa. The cut-off point used in the
study was different from our study (14.5g/dL). According
to the World Bank, South Korea’s GDP per capita in 2020
was $31,489. However, in 2020, Ethiopia’s GDP per
capita was $936.%® According to the WHO Global Health
Observatory report (2018), the neonatal mortality rate in
South Korea’s and Ethiopia was 2.79/1000 live births
versus 28.57/1000 live births. ANC coverage of at least
4 visits in South Korea was 98.1% and Ethiopia’s 4th
ANC visit coverage was only 43.00%.%* Besides, mothers
with vaginal bleeding in South Korea tend to seek medical
help early and receive adequate treatment than mothers in
our study due to better health-care systems.

In the present study, maternal iron-folate supplementa-
tion of the mother during pregnancy was associated with
reduced newborn anemia. A study in Iraq, Italy, and Peru
also supports our current results.**** The possible reason

for the protective effect of maternal iron-folate supplemen-
tation during pregnancy is that iron supplementation dur-
ing pregnancy increases maternal iron stores. This in turn
increases the amount of placental iron transfer to the fetus.

Overall, this study yielded important insights into the
prevalence of newborn anemia in Nekemte Specialized
Hospital and the associated factors. The results of this
study can be used by health professionals and policy
makers to plan improvements at this age. However, there
are some limitations in this study. Micronutrient deficien-
cies responsible for the anemia or specific causes of ane-
mia in newborns have not been identified. In addition, red
cell indices are not included in this study. A relatively
small sample size was used in this study. Since the study
design was cross-sectional, it is difficult to establish
a causal relationship between newborn anemia and the
factors involved.

Conclusion

According to this study, the prevalence of anemia in term
newborns at Nekemte Specialized Hospital was 29.1%.
Maternal anemia, cesarean delivery, vaginal bleeding dur-
ing pregnancy, and lack of iron-folate supplementation
during pregnancy were factors that have been linked to
newborn anemia. Hence, health-care providers and the
policy makers should pay attention to pregnant women
with the risk factors. It is also recommended that women
of childbearing potential be educated about newborn ane-
mia. Large longitudinal studies with larger sample sizes
are also required to identify the specific etiologies and
causes of newborn anemia.
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