
Global Pediatrics 8 (2024) 100164

Available online 23 February 2024
2667-0097/© 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Evaluation of the factors associated with anemia in neonates admitted to 
the Neonatal Unit of Maiwand Teaching Hospital: A cross-sectional study 

Mansoor Aslamzai a,*, Yazdan Danish b, Turyalai Hakimi c, Bashir Jawadi b 

a Department of Neonatology, Kabul University of Medical Sciences “Abu Ali Ibn Sina”, Kabul, Afghanistan 
b Faculty of Medicine, Kabul University of Medical Sciences “Abu Ali Ibn Sina”, Kabul, Afghanistan 
c Department of Pediatric Surgery, Kabul University of Medical Sciences “Abu Ali Ibn Sina”, Kabul, Afghanistan   

A R T I C L E  I N F O   

Keywords: 
Anemia 
Epidemiology 
Newborn 
Prematurity 

A B S T R A C T   

Background: While anemia has been associated with severe outcomes in neonates, there is a lack of scientific data 
regarding the associated factors of this problem in newborn babies of Afghanistan; hence, this study was un-
dertaken to fill that gap. The objective of this study was to evaluate the factors associated with anemia in ne-
onates who were admitted to the Neonatal Unit. 
Methods: This analytic cross-sectional study with retrospective document review was conducted at the Neonatal 
Unit of the Maiwand Teaching Hospital in Kabul City, Afghanistan, in 2023. SPSS 26 and certain statistical 
methods were used to carry out the statistical analysis. 
Results: Of the 220 newborns enrolled in this study, anemia occurred in 26.8% of them. Based on gestational age, 
the occurrence rates of neonatal anemia within groups of term and preterm neonates were 23% and 41.3%, 
respectively. The occurrence of neonatal anemia was found to be 60% in extremely low birth weight, 41.2% in 
very low birth weight, 27.2% in low-birth-weight neonates, and 23.9% in normal birth weight neonates. The 
neonates in the anemic group versus the non-anemic group had a mean birth weight of (2516.18 ± 898.79 vs 
2749.62 ± 766.02 g, P = 0.03, 95%CI= -691_-9.9), a mean gestational age of (35.47 ± 3.7 vs 37.4 ± 2.5 w, P =
0.04, 95% CI= -1.6_ -0.9), a mean age of (11.41 ± 6.39 vs 9.9 ± 6.88 days, P = 0.35, 95%CI= -1.6_4.6), a mean 
CRP level of (13.6 ± 7.6 vs 9.8 ± 5.6 mg, P = 0.01, 95%CI= 0.8_7.8) and a mean hemoglobin level of (11.1 ± 1.7 
vs 17.3 ± 2.5 g, P = 0.04, 95%CI=-7.4_-5.1). There was a significant association between neonatal anemia and 
preterm birth (OR=2.4, P = 0.04, 95%CI=0.08_0.5), male sex (OR=2.4, P = 0.04, 95%CI= 0.1_0.3), neonatal 
sepsis (OR=2.5, P = 0.01, 95%CI= 0.1_ 0.6), cesarean delivery (OR=3.4, P = 0.00, 95%CI=1.7_6.5), maternal 
age greater than 35 years (OR=2.9, P = 0.03, 95%CI=0.04_0.6), no iron intake by the mother during pregnancy 
(OR=1.9, P = 0.002, 95%CI=1.1_3.4), antepartum hemorrhage (OR=4.7, P = 0.00, 95%CI=1.3_10.3), and poor 
household income (OR=2.6, P = 0.03, 95%CI=0.03_0.2). 
Conclusions: Newborns admitted to the Neonatal Unit had a significant prevalence of neonatal anemia. The 
highest occurrence rates were seen within groups of preterm and extremely low-birth-weight newborn babies. 
Neonatal anemia was found to be associated with lower mean neonatal birth weight and gestational age, as well 
as with preterm birth, male sex, a higher CRP level, neonatal sepsis, older maternal age, cesarean delivery, no 
maternal iron consumption, antepartum hemorrhage, and a poor household income.   

Background 

Approximately 2.4–2.8 million neonatal deaths were reported glob-
ally, and 99% of these deaths were observed in low- and middle-income 

countries.1,2 According to the report by UNICEF, the neonatal mortality 
rate in Afghanistan was one of the highest in the world.3,4 Anemia, 
defined as a reduction in hemoglobin level, is a health problem around 
the world. Anemia is observed in 2 billion people, of whom children 
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under 5 years of age are the age group at highest risk.5 Neonatal anemia 
is a serious public health issue because it increases baby mortality and 
morbidity due to reduced oxygen-carrying capacity in the first few 
weeks of life.6 

Anemia, or low hemoglobin levels, remains a frequent health prob-
lem in neonatal intensive care units. Compared with full-term infants, 
anemia is more common in preterm infants.7 After birth, all infants 
experience a gradual decrease in hemoglobin, which results in varying 
degrees of anemia. During the first weeks of life, the hemoglobin con-
centration decreases significantly as a consequence of the reduced pro-
duction of erythrocytes due to decreased production of erythropoietin 
(EPO) and also by the decreased erythrocyte lifespan during this 
period.8 

The prevalence of neonatal anemia in Ethiopia, Uganda, and 
Thailand is reported at 23.2%, 17%, and 7.2%, respectively. 6,9,10 Lower 
gestational age, antepartum hemorrhage, multiple births, and hyper-
bilirubinemia were associated with neonatal anemia.6,9 Maternal ane-
mia, delivery by cesarean section, vaginal bleeding during pregnancy, 
and maternal failure to take iron-folate supplements during pregnancy 
were factors associated with newborn anemia.5 Cesarean delivery was 
associated with a lower umbilical cord hemoglobin level compared to 
vaginal delivery.10 Anemia was associated with respiratory distress 
syndrome in preterm newborn babies admitted to the intensive neonatal 
care unit.11 

Afghanistan is a low-income and landlocked country in South Asia 
with a land area of about 652 864 km2 and an estimated total population 
of 39.8 million in 2021.12 Up to date, no research has been done to find 
the associated factors of anemia in Afghan newborn babies and data 
about this problem is limited. Therefore, this study was carried out to 
reveal the factors associated with anemia in newborn babies who were 
admitted to the Neonatal Unit of Maiwand Teaching Hospital (MTH). 
Such data is very important for better neonatal care, the generation of 
hypotheses, decreasing neonatal mortality, future research, and health 
policymaking. 

Methods 

Study design, setting, and population 

This analytic cross-sectional study with retrospective document re-
view was conducted at the Neonatal Units of Maiwand Teaching Hos-
pital (MTH), Kabul City, during 2023. This is a governmental and 
tertiary hospital that provides different health care services, such as 
pediatrics and neonatology. This hospital offers free tertiary-specialized 
services, trains new healthcare providers, and supports a substantial 
research program. The pediatric ward of this hospital has 90 beds for 
units of neonatology, pediatric intensive care, malnutrition, infectious 
diseases, and pediatric internal diseases, including cardiology, gastro-
enterology, pulmonology, hematology, nephrology, and endocrinology. 
The pediatric ward recorded 2690 inpatient admissions, including 635 
neonates, in 2023. The 12-bed neonatal unit of MTH provides medical 
facilities, including mechanical ventilation, continues positive airway 
pressure, resuscitation, blood gas analysis, total parenteral nutrition, 
and surfactant therapy, as well as portable machines for x-rays, echo-
cardiography and ultrasonography. During the last decade, the health 
care for newborns at the hospital has been provided with structured 
services involving interns, residents, and senior physicians, along with 
the nursing staff. The MTH also has a pediatric surgery ward with 20 
beds. In 2023, 1260 pediatric patients were admitted for surgical in-
terventions in this ward. The common surgical problems of thorax, 
abdomen, urology and neurology were managed. The study population 
is composed of term and preterm neonates (infants up to 28 days old). 

Inclusion and exclusion criteria 

Term and preterm neonates were enrolled in this study and eight 

cases with incomplete data were excluded. 

Sample size, sampling strategy and procedure 

The sample size calculation was performed by Stata 14. A predicted 
difference of 0.15 in the proportion of anemia between term and pre-
term neonates was taken into consideration. With an alpha error of 0.05 
and a power of 80%, the two-sample proportion test estimated a sample 
size of 200 neonates. With the consideration of 10% dropout, total 
sample size was calculated to be 220 neonates. Between February and 
October 2023, 228 neonates were admitted to the neonatal unit of MTH. 
Of the 228 cases, 220 newborn babies were enrolled to the study, and the 
other 8 neonates were excluded due to incomplete data. An expert 
laboratory technologist collected 2 mL of venous blood with EDTA 
anticoagulant for Complete Blood Count (CBC) tests. The CBC parame-
ters were determined using a Hematology Analyzer (Medonic, Sweden). 
According to the outcome (anemia), neonates were separated into 
anemic (study) and non-anemic (control) groups and were evaluated for 
associated factors. During the study period, 59 neonates with anemia 
and the other 161 neonates without anemia were recruited by the census 
sampling method. Some data regarding the exposures was collected 
retrospectively from the clinical records. 

Variables. the main variables are: 

1. The gestational age of neonates in weeks was determined by the 
last menstrual period (LMP) or, the new Ballard scoring system, or 
antenatal maternal ultrasound. Prematurity was defined as birth 
occurring before 37 weeks of gestation and was classified as extremely 
(less than 28 weeks of gestation), early (28–31 weeks of gestation), 
moderate (32–33 weeks of gestation) and late (34–36 weeks of 
gestation). 

2. The birth weight of neonates in grams was determined by accurate 
balance during the first 24 h of life. According to the birth weight, the 
neonates were classified as low-birth-weight (1500–2500 g), very low- 
birth-weight (1000–1500 g), and extremely low-birth-weight (less 
than 1000 g). 

3. The Apgar score was recorded at the 1st minute of birth. The ne-
onates with an Apgar score of less than 7 at the 5th minute were 
accepted as having perinatal asphyxia. 

4. Neonatal anemia was defined as a hemoglobin level of less than 13 
gr/dl or a hematocrit (Hct) fewer than 39%. The severity of anemia was 
graded as mild anemia (Hct of 35–38%), moderate anemia (Hct of 
25–34%) and, severe anemia (Hct of less than 25%). Based on the 
morphology of red blood cell, the anemia was classified as normocytic 
(MCV of 90-130 fL), microcytic (MCV of less than 90 fL) and macrocytic 
(MCV of more than 130 fL). The hemoglobin level was measured at the 
admission day. 

5. Neonatal sepsis was diagnosed by the presence of three of the five 
criteria: elevated C-reactive protein, leukocytosis or leucopenia, an 
elevated count of premature granulocytes, temperature instability and 
symptoms of infection. 

6. The diagnosis of thrombocytopenia and neonatal jaundice were 
based on the platelet count of less than 150,000/mm3 and serum bili-
rubin level of more than 5 mg/dl, respectively. 

7. Acute kidney injury was diagnosed by a serum creatinine level of 
more than 1.5 mg/dl. 

8. Congenital heart disease (CHD) was diagnosed by 
echocardiography. 

9. Premature rupture of membrane (PROM) was defined as amniotic 
membrane rupture more than 18 h before delivery. 

10. The maternal age in years, type of delivery (vaginal or cesarean), 
and parity, was defined as the number of births with a gestational age of 
more than 20 weeks. 

11. Maternal antenatal visits: A prenatal visit is any appointment a 
mother makes related to her pregnancy with a general practitioner or 
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maternity unit. 
12. Paternal and maternal education: Parents who could read and 

write were classified as literate and those who couldn’t read and write 
were categorized as illiterate. 

13. Household monthly income: It is defined as the total monthly 
income of all members who are over the age of 15. Based on family 
monthly income, the household income was classified as good, moder-
ate, and poor, with more than $1000, $200–1000, and less than $200, 
respectively. 

Data collection tools and statistical analysis 

Raw data was first collected on the data collection sheets and then 
entered into the SPSS 26 statistical analysis software. Continuous 
quantitative data was presented using the mean and standard deviation 
(SD), while qualitative data were expressed in number of cases and 
percentage (%). Independent t-test and Chai square test were used to 
evaluate the significance of the association between anemia and 
dichotomous exposures. The correlations of gestational age with birth 
weight and hemoglobin level with platelet count were assessed by 
bivariate correlation. A power of 80% and an alpha error of 0.05 were 
accepted, so the p-value less than 0.05 was considered significant. 

Ethical approval and consent to participate 

All elements of this study were approved by the Department of 
Neonatology (protocol number of 9 and date of 11/02/2023), Kabul 
University Medical Sciences. The consents were taken from patients’ 
guardians for participating in this study. The Helsinki Declaration was 
taken into consideration and all the personal information remained 
anonymous. 

Result 

Two hundred twenty newborn babies were evaluated for the factors 
associated with neonatal anemia at the Neonatology unit of the Mai-
wand Teaching Hospital, Kabul City. The mentioned neonates had a 
mean age of 10.91 ± 7.49 days, a mean birth weight of 2701.81±
797.73 g, a mean gestational age of 36.21±2.8 weeks, a mean Apgar 
score of 7.8 ± 1.3 and a mean hemoglobin level of 16±3.4 g. The mean 
maternal age was 26.2 ± 5.9y and the mean paternal age was 31.8 ±
8.7y. Premature rupture of membrane was observed in 50 (22.7%) of 
cases. According to the sex distribution, 137 (62.3%) of neonates were 
boys and the other 83 (37.7%) were girls. The occurrence rate of 
neonatal anemia in newborn babies was 26.8 percent, as shown in 
Table 1, with the highest rates found within the groups of preterm and 
extremely low birth weight. According to the grade, 43 (72.9%), 12 
(20.3%) and 4 (6.8%) had mild, moderate and severe anemia, respec-
tively. Based on the morphology of red blood cell, 38 (64.4%) cases of 
anemia were normocytic and the other 21 (35.6%) cases were 
microcytic. 

Preterm birth, neonatal higher CRP, male sex, neonatal sepsis, ce-
sarean delivery, maternal antepartum hemorrhage, maternal age greater 
than 35 years and poor household income had a significant association 
with neonatal anemia, as shown in Table 2. There was no statistically 
significant association between neonatal anemia and Apgar score, type 
of birth weight, number of deliveries, maternal education, place of de-
livery, paternal age, paternal education, antenatal visits, residency, 
premature rapture of membrane, neonatal jaundice, acute kidney injury, 
disseminated intravascular coagulation, and congenital heart disease in 
such infants. 

Discussion 

The current analytic cross-sectional study revealed the frequency 
and associated factors of neonatal anemia in neonates who were 

hospitalized in the Neonatal Unit of Maiwand Teaching Hospital, Kabul 
City. Based on the results, the occurrence rate of anemia in neonates was 
26.8%, and the highest rates were demonstrated within groups of pre-
term and extremely low birth weight neonates, at 41.2% and 60%, 
respectively. The majority cases (64.4%) of anemia were normocytic, 
and the remainder 35,6 cases were microcytic. The probable causes of 
normocytic anemia were multifactorial, including prematurity, low 
birth weight, sepsis, disseminated intravascular coagulation and 
maternal antepartum hemorrhage. While microcytic anemia was 
developed most likely due to iron deficiency, caused by maternal no iron 
intake during their pregnancy. The current study discovered that pre-
maturity, lower birth weight, male sex, a higher level of CRP, neonatal 
sepsis, cesarean section, maternal age more than 35 years, antepartum 
hemorrhage, no antepartum iron intake by the mother, and poor 
household income were significantly associated with anemia in neonates 
(Table 2). This indicates that the risk of neonatal anemia was signifi-
cantly increased by lower gestational age, lower birth weight, male sex, 
higher level of CRP, neonatal sepsis, higher maternal age, cesarean de-
livery, antepartum hemorrhage, no maternal iron intake and poor 
household income. 

According to a cross-sectional study conducted by Alamneh et al., the 
prevalence of neonatal anemia was 23.2%, with the highest rate (32.6%) 
observed in preterm neonates who were admitted to the Tibebe Ghion 
Specialized Hospital, Northwest Ethiopia,9 The frequency of neonatal 
anemia in term neonates were comparable with our study (Table 1). The 
rate of anemia in preterm neonates was higher in our study (41.2%). 
This difference may be attributed to the higher occurrence rate of factors 
associated with anemia in preterm neonates of our country. 

An observational study was conducted by Dereje et al. at the 
Nekemte Specialized Hospital, Western Ethiopia. Based on the results, 
maternal anemia, cesarean section, vaginal bleeding during pregnancy, 
and maternal failure to take iron-folate supplements during pregnancy 
were associated factors of neonatal anemia.5 Alamneh et al. carried out a 
study at the Tibebe Ghion Specialized Hospital, Northwest Ethiopia. 
This study found that lower gestational age was associated with anemia 
in newborns.9 Tiruneh et al. conducted a study at the University of 
Gondar Comprehensive Specialized Hospital, Northwest Ethiopia. In 
this study, maternal antepartum hemorrhage and multiple births were 
found to be associated factors with neonatal anemia.6 Ngonzi et al. 
conducted an observational study in southwestern Uganda. This study 
found that cesarean delivery was associated with a lower umbilical cord 
hemoglobin level compared to vaginal delivery.10 According to studies 

Table 1 
Occurrence rate of anemia within different categories of neonates  

Categories of 
Neonates 

Neonates with 
Anemia, n 

Neonates without 
Anemia, n 

Occurrence 
Rate, % 

All Neonates, 
n¼220 

59 161 26.8 

Classes of Birth 
Weight, No    

NBW (2500g or 
more) 

34 108 23.9 

LBW (1500-2000 
g) 

15 41 27.2 

VLBW (1000- 
1499) 

7 10 41.2 

ELBW (less than 
1000g) 

3 2 60 

Classes of 
Gestational Age, 
No    

Term (37-42 W) 40 134 23 
Preterm (less 

than 37 W) 
19 27 41.3 

Sex, No    
Boys 45 92 32.8 
Girls 14 69 16.8  
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of Shimanda et al. and Li et al., boys and children in poorer households 
have an increased risk of anemia.13,14 Our study demonstrated a sig-
nificant association between neonatal anemia and prematurity, lower 
birth weight, male sex, cesarean section, antepartum hemorrhage no 
antepartum iron intake by mother and poor household income. These 
findings are similar to the studies of Dereje et al., Alamneh et al., Tir-
uneh et al., Ngonzi et al. Shimanda et al. and Li et al.5,9,6,10,13,14 

The current study also revealed a significant association of higher 
mean level of CRP, neonatal sepsis and maternal age more than 35 years 
with anemia in newborn babies. The mentioned associated factors of 
neonatal anemia are novel findings. Numerous researchers have 
explored the rationales that would explain such an association, despite 
the fact that similar findings have not been found in scientific 

Table 2 
Comparison of factors associated with anemia in neonates  

Variables Neonates with 
Anemia 
(n=59) 

Neonates 
without Anemia 
(n=161) 

P-value 
(95%CI) 

Age in days, Mean (SD) 11.41 (6.39) 9.9 (6.88) 0.35 
(-1.6_4.6) 

Birth weight in grams, 
Mean (SD) 

2516.18 
(898.79) 

2749.62 
(766.02) 

0.03 (-691_- 
9.9) 

Gestational age in weeks, 
Mean (SD) 

35.47 (3.7) 37.4 (2.5) 0.04 (-1.6_- 
0.9) 

Hemoglobin level in 
grams, Mean (SD) 

11.1 (1.7) 17.3 (2.5) 0.00 (-7.4_- 
5.1) 

Apgar score of 1st minute, 
Mean (SD) 

7.73 (1.5) 7.84 (1.36) 0.67 
(-2_3.2) 

Maternal age in years, 
Mean (SD) 

27.08 (7.87) 25.97 (5.54) 0.03 
(1.1_4.3) 

Number of deliveries, 
Median (IQR) 

4 (2) 3 (2) 0.43 
(-0.6_1.7) 

Classes of birth weight, No 
(%)    

ELBW (less than 1000g) 3 (5.1) 2(1.2)  
VLBW (1000-1499) 7 (11.9) 10 (6.2)  
LBW (1500-2000 g) 15 (25.4) 41 (25.5)  
NBW (2500gr or more) 34 (57.6) 108 (67.1)  
OR 4.2  0.08 

(0.2_1.5) 
Classes of GA, No (%)    

Preterm (less than 37 
W) 

19 (32.2) 27 (16.8)  

Term (37-42 W) 40 (67.8) 134 (83.2)  
OR 2.4  0.04 

(0.08_0.5) 
Sex, No (%)    

Boys 45 (76.2) 92 (57.2)  
Girls 14 (23.8) 69 (42.8)  
OR 2.4  0.04 

(0.1_0.3) 
Mode of delivery, No (%)    

Cesarean 24 (40.1) 27 (16.7)  
Vaginal 35 (59.9) 134 (83.3)  
OR 3.4  0.00 

(1.7_6.5) 
Place of delivery, No (%)    

Home 2 (2.9) 13 (8.3)  
Hospital 57 (97.1) 148 (91.7)  
OR 0.4  0.27 

(0.2_15.5) 
Premature rupture of 

membrane, No (%)    
Yes 12 (20.3) 35 (21.7)  
No 47 (79.7) 126 (78.3)  
OR 0.9  0.86 

(0.5_3.7) 
Antepartum hemorrhage, 

No (%)    
Yes 22 (37.3) 18 (11.2)  
No 37 (62.7) 143 (88.8) 0.00 

(1.3_10.3) 
OR 4.7   

Neonatal blood 
parameters, Mean (SD)    

Hb (g/dl) 11.1 (1.7) 17.3 (2.6) 0.00 (-7.4_- 
5.1) 

MCV (fL) 95 (5.2) 98 (4.3) 0.62 
(-5.6_11.4) 

WBC (103/mm3) 11.8 (5.3) 13.1 (7.6) 0.34 
(-4.9_1.8) 

Platelets (103/mm3) 243.6 (158.6) 224.2 (127.6) 0.46 
(-72_48.6) 

CRP (mg/dl) 13.6 (7.6) 9.8 (5.6) 0.01 
(0.8_7.8) 

Reticulocytes (%) 1.9 (0.2) 1.7 (0.3) 0.7 
(-0.5_1.2) 

Feeding, No (%)    
Breastfeeding 40 (67.7) 113 (70.2)  
Formula Feeding 19 (32.3) 48 (29.7)   

Table 2 (continued ) 

Variables Neonates with 
Anemia 
(n=59) 

Neonates 
without Anemia 
(n=161) 

P-value 
(95%CI) 

OR 0.9  0.7 
(0.7_3.2) 

Associate illnesses, No (%)    
Sepsis 28 (47) 62 (38.5) 0.01 (0.1_ 

0.6) 
Thrombocytopenia 22 (37) 48 (30) 0.37 

(0.8_5.3) 
NNJ 18 (30.5) 67 (41.6) 0.32 

(0.4_2.4) 
AKI 5 (8.5) 11 (6.8) 0.37 

(0.9_1.8) 
CHD 3 (5) 10 (6) 0.96 

(0.3_7.8) 
Residency    

Urban 50 (84.7) 130 (80.7)  
Rural 9 (15.3) 31 (19.3)  
OR 1.3  0.56 

(0.4_5.4) 
Type of maternal age    

More than 35 years old 7 (11.9) 7 (4.3)  
20-35 years old 50 (84.7) 140 (87)  
Less than 20 years old 2 (3.4) 14 (8.7)  
OR 2.9  0.03 

(0.04_0.6) 
Maternal education    
Literate 10 (17) 21 (13)  
Illiterate 49 (83) 140 (87)  
OR 1.4  0.47 

(0.1_3.1) 
Type of Paternal age    

More than 35 years old 16 (27) 38 (23.6)  
20-35 years old 43 (73) 123 (76.4)  
OR 1.2  0.71 

(0.3_2.3) 
Paternal education    

Illiterate 40 (67.8) 90 (55.9)  
Literate 19 (32.2) 71 (44.1)  
OR 1.7  0.22 

(0.4_5.2) 
Type of antenatal visits    

More than 3 visits 48 (81.4) 105 (65.2)  
1-3 visits 10 (16.9) 49 (30.4)  
No Visits 1 (1.7) 7 (4.4)  
OR 2.3  0.11 

(0.8_4.6) 
Household income    

Poor 21 (35.6) 28 (17.4)  
Moderate 29 (49.1) 99 (61.5)  
Good 9 (15.3) 34 (21.1)  
OR 2.6  0.03 

(0.03_0.2) 
Intake of iron during 

pregnancy    
No 24 (40.7) 43 (26.7)  
Yes 35 (59.3) 118 (73.3)  
OR 1.9  0.002 

(1.1_3.4)  
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investigations. CRP is an acute-phase protein of systemic inflammation 
that synthesized in the liver in response to cytokines or tumor necrosis 
factor produced during infections or inflammatory mechanisms. The Hb 
level was significantly lower in patients with elevated concentrations of 
CRP compared to individuals with normal CRP levels.15 Furthermore, 
the magnitude of anemia, leucopenia, and thrombocytopenia was higher 
in neonatal sepsis.16 Based on the study of Hochler et al., advanced 
maternal age was associated with preterm birth and neonatal compli-
cations.17 Hence, older maternal age may be a risk factor for neonatal 
anemia as well. 

In Afghanistan, health services and maternal health literacy are 
insufficient,18 therefore, the data regarding the maternal hemoglobin 
level during pregnancy was incomplete and not reported. 

Conclusions 

Neonatal anemia was prevalent among neonates admitted to the 
Maiwand Teaching Hospital, with the highest rates detected in preterm 
and extremely low-birth-weight babies. The current study also identified 
that prematurity, male sex, a higher neonatal CRP level, neonatal sepsis, 
cesarean delivery, older maternal age, maternal antepartum hemor-
rhage and poor household income were significantly associated with 
neonatal anemia. These findings are particularly important for 
improving neonatal care, establishing hypotheses, conducting addi-
tional studies, decreasing neonatal mortality, and developing health 
policy. 

What is new in our study 

A significant association of higher mean level of CRP, neonatal sepsis 
and maternal age more than 35 years with anemia in newborn babies 
was found. The mentioned associated factors of neonatal anemia are 
novel findings. Thus, these conditions can be included in the list of 
associated factors for neonatal anemia. Further research is required to 
support our findings. 
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