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Introduction: Anemia is a common hematological problem in neonatal admissions. Poor detection rate and inappropriate treatment
adversely affect the growing infant. Data on the magnitude and risk factors of anemia in sick newborns are lacking in Ethiopia, so
knowing the prevalence and risk factors may reduce the long-term untreated complications of anemia.

Objective: The overall aim of this study was to assess the prevalence and associated factors of anemia among newborns admitted to
Tibebe Ghion specialized hospital.

Methods: A hospital-based cross-sectional study was conducted among 272 newborns admitted to Tibebe Ghion Specialized Hospital
from February 1 to May 30, 2021. A pretested structured questionnaire containing socio-demographic, clinical, and laboratory
parameters was used for the data collection. Data were collected by trained nurses and residents after obtaining ethical clearance.
The data were entered through Epi-data version 4.6 and analyzed using SPSS version 23.0 computer software. Descriptive statistics
were performed using frequency, mean and standard deviation. Bivariable and multivariable binary logistic regressions were done to
identify risk factors of anemia. Adjusted odds ratio with 95% confidence interval at a p-value <0.05 was declared as a statistically
significant variable in the multivariable logistic regression.

Results: About two-thirds 177 (65.1%) of the newborn babies were male and 152 (55.9%) of the newborn had a birth weight of >2500
grams. The most commonly diagnosed medical conditions were sepsis 218 (80.1%) and prematurity of birth 78 (28.7%). The
prevalence of anemia among newborns in this study was 63 (23.2%) [19.1-28.7%]. Gestational age of 33-36 weeks (AOR=0.36:
95% CI=0.17-0.96) and maternal anemia (AOR=3.81: 95% CI=1.29-11.23) were significantly associated with newborn anemia.
Conclusion: The prevalence of anemia among newborns in Tibebe Ghion specialized hospital was high. Gestational age and maternal
anemia were significantly associated with newborn anemia. So, it is better to properly educate and advise women about newborn
anemia during antenatal care follow-up.
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Introduction

Anemia is defined as the level of hematocrit (HCT) below 2 standard deviations measured for the respective age and sex of a
child."? In the newborn period, it has different pictures based on the gestational age and postnatal age variations of blood
counts.” During the newborn period, the top three causes of anemia are blood loss, decreased red blood cell production, and
increased destruction of red blood cells.* ® These mechanisms can be compounded by the birth weight and gestational age of
the newborn.”* Clinical manifestations of anemia include poor feeding, fast breathing, paleness, and change in mental status to
the extent of poor systemic tissue perfusion.'**'° The complication of untreated anemia in newborns involves tissue hypoxia,
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stunted growth, chronic heart failure, infectious diseases including HIV AIDS, and hepatitis secondary to repeated blood
product transfusions.'!

The global prevalence of anemia in under-five children was 41.7%, whereas in the Africa region was 59%.'% In sub-
Saharan Africa, including Ethiopia, the national prevalence of anemia among children under five was above 40%."* According
to the Ethiopian Demographic Health Survey 2016 the prevalence of anemia among 6-59 months of children was 56%."

Neonatal anemia is a common problem in developing countries whereby there are poor antenatal care and also due to
different factors. The practice of antenatal follow-up in developing countries is not well established which may result in
maternal anemia and finally end up with possible neonatal anemia. Possible contributing factors of neonatal anemia are
prematurity, low birth weight, maternal anemia, and other neonatal medical problems including external blood loss.'%'*'?
Newborn anemia is a serious public health issue which causes infant mortality and morbidity in early neonatal life.” Unless
identified earlier and treated properly, anemia can cause physical, mental, and other public health problems in developing
infants or can cause death in newborns.

While anemia is a common neonatal problem encountered among newborns, there are limited studies regarding the
prevalence and associated factors of newborn anemia generally in Ethiopia and specifically in the study area. Therefore,
this study aimed to assess the prevalence and associated factors of anemia among newborns at Tibebe Ghion Specialized
Hospital, Northwest Ethiopia.

Methods and Material
Study Design and Period

A hospital-based cross-sectional study was conducted on newborns admitted to Tibebe Ghion Specialized Hospital
(TGSH) from February 1 to May 30, 2021.

Study Area

The study was conducted at TGSH, which is located in the northwest part of Ethiopia, 560 km away from Addis Ababa
in Amhara Regional State Government capital city of Bahir Dar. It is a tertiary referral hospital and one of the biggest
health institutions in Ethiopia providing different health care services including pediatrics and child health. The neonatal
intensive care unit ward in TGSH has separate compartments for preterm and term newborns. The ward is equipped with
phototherapy machines and incubators. The health care for the newborn at the hospital is provided with structured

services involving interns, residents, and senior physicians along with the nursing staff.

Source and Study Population
All newborns admitted to Tibebe Ghion Specialized Hospital were the source population, whereas newborns admitted to
TGSH during the data collection period were the study population of this study.

Inclusion and Exclusion Criteria
All newborns were born after >28 weeks gestational age and neonates <28 days and who were admitted to TGSH during

the study period. However, those newborns who have lethal congenital anomalies were excluded from the study.

Sample Size and Sampling Technique

Sample Size Determination

The required minimum sample size was calculated using the single population proportion formula. By taking the
prevalence of anemia among newborns 50%, 5% margin of error, and 95% confidence interval (CI)=1.96; the sample
size was determined to be 384. Since the source population is <10,000, we used a correction formula calculation. After
adjusted with correction formula and adding 5% non-response rate, the final sample size becomes 272.
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Sampling Technique and Procedure

In the 4 months of admissions, a systematic random sampling technique based on registration numbers was used to select
the study participants. A systematic random sampling technique based on Medical Registration Number (MRN) is
employed to select the study participants. The estimated number of admissions was about 175 per month, which was
about 700 newborns over the study period. The sampling interval (K) was determined by dividing the total admissions
over 4 months for the sample size resulting in every 3rd newborn, and when the selected newborn was excluded the next
order MRN was substituted.

Study Variables
Dependent Variable
Anemia

Independent Variables

Socio-demographic characteristics: Postnatal age, maternal age, sex, gestational age, residence, educational status;
Medical conditions: Sepsis, asphyxia, jaundice, HDM, birth weight, blood loss, DIC; Obstetrical variables: Parity, BG/
RH, ANC follow-up, iron supplement, bleeding, mode of delivery, hypertension, any current illness.

Data Collection Tools and Procedure

The data were collected by using a structured interviewer-administered questionnaire prepared in English and translated to the
local language (Amharic) and back to English to check for consistency. The data were collected by pediatrics residents and ward
nurses after taking training about the purpose of the study and data collection instruments. Neonatal HCT and hemoglobin were
obtained from the first complete blood count ordered by the treating physician and nurses. A maternal chart was also used to
collect information regarding the mother’s medical and socio-demographic history. The data were collected using a systematic
random method based on the order in which they get registered every third interval. It was collected with a pretested
questionnaire having four parts, newborn characteristics, and the second on maternal socio-demographic characteristics, the
third on maternal obstetric and medical complications, and the last on newborn’s medical conditions.

Data Quality Control

The training was given to the data collector and supervisor for one day. Pretest was done among 5% of the sample size at
Felege Hiwot referral hospital, and necessary modifications were made accordingly. The principal investigator also
supervises the data collection throughout the data collection period.

Data Analysis
The collected data were coded and checked for completeness and entered into epi-data version 4.6 and exported to SPSS
version 23.0 for analysis. Descriptive statistics like frequency, mean and median were used to describe the data. The
binary logistic regression method was fitted to identify factors associated with newborn anemia among newborns
admitted to TGSH.

The effect of independent variables on the outcome variable was analyzed using binary logistic regression analysis.
Multivariable logistic regression was done on all variables that had a p-value <0.2 in the bivariable logistic regression by using
the enter method. Hosmer-Lemeshow goodness-of-fit tests was used to check model fitness. The strength and direction of
association were determined by using an adjusted odds ratio (AOR) with a 95% level of significance. Variables that had a
p-value of <0.05 in the multivariable logistic regression were taken as a significant risk factor for newborn anemia.

Ethical Considerations

Ethical clearance was obtained from Bahir Dar University School of Medicine's ethical review committee with a protocol
number of 005/2020 following the declaration of Helsinki. Letter of the permission was also obtained from the
Department of Pediatrics and Child Health. Written informed consent was obtained from the newborn mothers after
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clearly explaining the purpose of the research and participation was based on willingness, and the name was not
mentioned to maintain confidentiality.

Result

Socio-Demographic and Clinical Characteristics of the Study Participants

A total of 272 newborns were included in this study with an average age of 14 hours. Nearly two-thirds 177 (65.1%) of
the study subjects were males and more than half 155 (57.0%) of them had a gestational age of >37 weeks. The mean
pulse rate and respiratory rate of the newborns were 145.45+ 14.13 and 54.08+ 13.6, respectively. The median HCT value
of the newborn was 46.1% with IQR of [37.9-51.0%] whereas the median value of Platelet and MCV were 178.5 and
103 with IQR of [117-248] and [97-108], respectively (Table 1).

Maternal Socio-Demographic and Clinical Characteristics

The mean age of the mothers in this study was 27.35 £ 5.05 years. The majority of the mothers 158 (58.1%) of the study
participants were housewives in occupation and only 79 (29%) of them were in the age group of greater than 30 years.
On the other side, 92 (33.9%) of the mothers had developed an obstetrical complication. The mean maternal hematocrit
value was 37.26% +3.85% (Table 2).

Table | Socio-Demographic and Clinical Parameters of the Study Participants in TGSH,
Northwest Ethiopia, 2021

Variable Frequency Percentage
Sex Female 95 34.9
Male 177 65.1
Gestational age < 32 weeks 45 16.5
33-36 weeks 72 26.5
2 37 weeks 155 57.0
Birth weight < 2500 gram 120 44.1
2 2500 gram 152 55.9
Mental status Conscious 237 87.5
Lethargic 35 12.9
Delivery place Home 10 37
Health center 69 25.4
Hospital 193 71
Mode of delivery Vaginal 182 66.9
cs 64 235
Instrumental 26 9.6
Anthropometry SGA Symmetrical 4 1.5
Asymmetrical 34 12.5
AGA 234 86.0

Abbreviations: CS, Cesarean section; SGA, Small for gestational age; AGA, Appropriate for gestational age.
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Table 2 Maternal Socio-Demographic and Clinical Characteristics of the Study
Participants in TGSH, Northwest Ethiopia, 2021

Variable Frequency Percentage
Maternal age < 24 years 80 29.4
25-29 years 113 41.5
2 30 years 79 29
Occupation Housewife 158 58.1
Daily laborer 38 14.0
Employer 71 26.1
Other 5 1.8
Education Unable to read and write | 91 335
Elementary 80 29.4
Secondary 39 14.3
College & above 62 228
Residence Rural 138 50.7
Urban 134 49.3
ANC follow up Yes 264 97.1
No 8 29
Gravidity Primigravida 115 423
Multigravida 157 57.7
Iron intake Yes 251 92.3
No 21 7.7
Duration of iron intake | month 21 85
2 month 72 29.0
3 month 155 62.5
Obstetrical complication Yes 92 339
No 180 66.1
Chronic medical disease Yes 14 5.1
No 258 94.9
Maternal anemia Yes 16 5.9
No 256 94.1

Note: Other: merchant and farmer.
Abbreviation: ANC, Ante Natal Care.

Physical Examination and Medical Diagnosis of the Newborns

The most commonly encountered clinical findings were gross pale and gross jaundice, which were encountered in 49
(18%) and 50 (18.4%) study subjects, respectively. The most widely diagnosed medical conditions were sepsis and
prematurity of birth which accounts for 218 (80.1%) and 78 (28.7%) study subjects, respectively.
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Prevalence of anemia among Newborns

23.20%
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Figure | Prevalence of anemia among Newborns in TGSH, Northwest Ethiopia, 2021.

Prevalence of Anemia Among Newborns

The mean hemoglobin value of the neonate was 15.75g/dl + 3.54 with a minimum and maximum value of 3.3g/dl and
22.5g/dl, respectively. The prevalence of anemia among newborns in this study was 63 (23.2%) with a Confidence
interval of [19.1-28.7%] (Figure 1).

Factors Associated with Anemia Among Newborns
In the multivariable binary regression, gestational age and maternal anemia were significantly associated with anemia in
newborn babies.

Newborn babies with a gestational age of 33-36 weeks are 64% less likely to develop anemia as compared to
newborns with a gestational age of <32 weeks. The odds of being anemic among neonates born from anemic mothers are
3.81 times higher as compared to those newborns born from a non-anemic mother (Table 3).

Table 3 Bivariable and Multivariable Binary Logistic Regression Analysis for Factors of Anemia Among Newborns at TGSH,
Northwest Ethiopia, 2021

Variable Anemic Non-Anemic | COR (95% Cl) | AOR (95% CI)
Sex Female 17 78 |
Male 46 131 1.61[0.86-3.00]
Birth weight < 2500 gram 29 9l 1.15 (0.63—-1.95)
= 2500 gram 34 118 |
Gestational age < 32 weeks 14 29 | |
33-36 weeks 13 6l 0.44 (0.18-1.06) | 0.36 (0.14-0.95)*
= 37 weeks 36 119 0.63 (0.3—1.31) 0.49 (0.21-1.14)
Residence Urban 37 101 | |
Rural 26 108 0.66 (0.37—1.16) | 1.23 (0.58-2.64)
Maternal age <24 16 64 | |
25-29 33 80 1.65 (0.63—1.95) | 1.64 (0.73-3.59)
> 30 14 65 0.86 (0.39—1.91) | 1.65 (0.61-4.45)
(Continued)
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Table 3 (Continued).

Variable Anemic Non-Anemic | COR (95% CI) | AOR (95% CI)
Educational status Unable to read and write | 14 77 0.38 (0.17-0.83) | 0.46 (0.09-2.39)
Elementary 14 66 0.44 (0.20-0.98) | 0.46 (0.10-2.14)
Secondary 15 24 1.31 (0.57-3.03) | 1.23 (0.31-4.78)
College & above 20 42 | |
Mother occupation Housewife 36 122 0.62 (0.33—1.15) | 0.93 (0.24-3.63)
Daily laborer 4 39 0.21 (0.07-0.67) | 0.33 (0.06—1.74)
Employed 23 48 | |
ANC follow up Yes 60 204 |
No 3 5 2.04 (0.47-8.78)
Gravidity Primigravida 33 82 | |
Multigravida 30 127 0.59 (0.33-1.04) | 0.67 (0.33-1.39)
Iron intake Yes 57 194 |
No 6 15 1.36 (0.50-3.67)
Obstetrical complication | Yes 18 74 0.73 (0.39-1.35)
No 45 135 |
Medical disease Yes 5 9 1.92 (0.62-5.94)
No 58 200 |
Maternal anemia Yes 10 10 3.75 (1.48-9.49) | 3.81 (1.29-11.23)*
No 53 199 | |
No of fetus Singleton 53 168 |
Multiple 10 40 0.79 (0.37-1.70)

Note: *p< 0.05.

Abbreviations: ANC, Ante Natal Care; COR, Crude Odds Ratio; AOR, Adjusted Odds Ratio; Cl, Confidence Interval.

Discussion

In the neonatal period anemia is a complex problem owing to the unique blood picture. Therefore, the present study
aimed to assess the prevalence and associated factors of anemia among newborn babies at Tibebe Ghion Specialized
Hospital. The prevalence of anemia among newborns in TGSH, northwest Ethiopia was 63 (23.2%) with a confidence
interval of [19.1-28.7%].

The finding of the present study is similar to a study done in Gondar Ethiopia,'® New York,'” and Netherland'® which
was reported as 25%, 21%, and 21%, respectively. This similarity might be due to the consistency of operationalizing the
anemic level of the neonates and the cutoff point of the hemoglobin level of the newborn babies. Like in our study, the
study mentioned in the above categorized newborn anemia is below the level of hemoglobin finding of 13g/dl.

However, the prevalence of anemia among newborns in this study is higher as compared to studies done in the USA, '’
Nepal,19 Iran,20 and Addis Ababa Ethiopia21 which was reported as 14%, 5.7%, 11.7%, and 9%, respectively. These
differences could be attributed to the differentials in socioeconomic conditions and variations in the clinical characteristics
of the study participants. Another possible reason for this discrepancy might be due to sample size variations. In this study,
272 study participants were included, whereas a study from Addis Ababa was conducted among 89 study participants.
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On the contrary, the prevalence of newborn anemia in this study is lower as compared to studies done in Brazil 32.6%,*
India 39%,"" 79.3%, Iran 53%,%* Ghana 57.3%,” Benin 61.1%,?® Ethiopia 29.1%.%” The possible difference from the Benin
study might be attributed to the Benin study included newborns delivered from malaria-infected mothers only, whereas in the
present study newborns delivered from malaria-free mothers were also included in the study. Malaria parasites are transmitted
to the fetus through congenital and destroy the fetal RBC intracellular. This leads to lower hemoglobin values and
subsequently increases the prevalence of newborn anemia. The possible reason for this discrepancy from the Iran study
might be attributed to variation in study participants based on the mode of delivery between these studies. In Iran, all study
participants were born through cesarean section, whereas about two-thirds (66.9%) of our study participants were born
through spontaneous vaginal delivery. During the cesarean section, there may be an accidental incision of the placenta,
resulting in bleeding leading to anemia as compared to normal vaginal delivery.

Another explanation for the discrepancy in the present study findings from the Addis Ababa, Ethiopia, study is that it
includes small babies with a low birth weight, whereas the present study includes both low birth weight and normal
weight newborns.

The mean hemoglobin value among newborn babies in the present study was 15.75 g/dl with a standard deviation of 3.54g/dl.
This finding is supported by a study done in Turkey, which showed mean hemoglobin of 17 + 3g/dl. This similarity might be
explained by the consistency of the inclusion criteria for both preterm and term newborns and underweight and normal-weight
newborn babies who participated in the studies.

Newborn babies with a gestational age of 33-36 weeks are 64% less likely to develop anemia as compared to
newborns having a gestational age of 32 weeks and below. This finding is supported by various studies done in different
countries.”® % This might be explained by the relationship between gestational age and the hemoglobin concentration
rising from about 10 g/dl at 16 weeks gestation to reach a value of approximately 15 g/dl at 32 to 34 weeks and an
average value of 16.8 g/dl is seen in full-term infants.’

The odds of being anemic among neonates born from anemic mothers are 3.81 times higher as compared to those
newborns born from non-anemic mothers. This finding is supported by similar previous studies.*'** This is because the
fetus obtains iron from maternal transferrin. When maternal iron stores are depleted, the fetus cannot accumulate as much
iron and there is a decrease in fetal iron stores.

The limitation of the present study was that since the iron test was not incorporated, iron deficiency anemia may be
the cause of newborn anemia. Another limitation of this study was the narrow literature to compare the findings from
other studies adequately because there is a scarcity of studies regarding anemia among newborn babies.

Conclusion

The overall prevalence of anemia among newborns in TGSH was high. So, this finding showed a moderate public health
problem in the study area. The independent, significantly associated risk factors for newborn anemia in this study were
gestational age and maternal anemia. Efforts should be given to decrease the burden of newborn anemia by creating and
enhancing awareness for the public and women about newborn anemia and the strategies to reduce preterm deliveries.

Abbreviations

AOR, Adjusted Odds Ratio; CBC, Complete Blood Count; COD, Crude Odds Ratio; GA, Gestational Age; HCT,
Hematocrit; Hg, Hemoglobin; IQR, Inter Quartile Range; SPSS, Statistical Package for Social Science; TGSH, Tibebe
Ghion Specialized Hospital; WHO, World Health Organization.
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