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Background: Birth weight or size at birth is an important indicator of the child’s vulner-
ability to the risk of childhood illnesses and diseases. Low birth weight is closely associated 
with fetal and neonatal morbidity, inhibited growth and cognitive development, and chronic 
diseases in life. The study was aimed to assess the birth weight of neonates and associated 
factors among mothers who gave birth at a public hospital in North Wollo, 2020.
Methods: A hospital-based cross-sectional study was conducted among 337 mothers who 
gave birth in public hospitals of North Wollo, Ethiopia from January 1st to June 30, 2020. 
A systematic sampling technique was used to reach the study participants. Data were entered 
using Epi data 3.1 software and analysis will be done using SPSS 20. Adjusted beta 
coefficient with 95% confidence interval and p-value ≤ 0.05 was used to declare statistical 
significance.
Results: A total of 337 mothers were included with a response rate of 100%. The mean ± 
SD weight of the child was 2.94 ± 0.65 kilograms. The prevalence of low birth weight was 
24% (95% CI= 19.6, 28.8). Maternal nutritional factors correlate with newborn weight. Age 
of the mother, family average monthly income, being single, alcohol use, education, female 
sex, had no abortion history and multigravida became statistically significant predictors of 
birth weight.
Conclusion: Almost one-fourth of the newborn child had low birth weight. It will be better 
to give special attention to mothers with associated factors.
Keywords: newborn, birth weight, prevalence, Ethiopia

Background
Birth weight or size at birth is an important indicator of the child’s vulnerability to 
the risk of childhood illnesses and diseases. Birth weight also predicts the child’s 
future health, growth, psychosocial development, and chances of survival. Low 
birth- weight (LBW) is defined by the World health organization as the weight of 
a neonate below 2.5 kilograms at birth, often corresponding to the 10th percentile 
for its gestational age.1

This practical cut-off for international comparison is based on epidemiological 
observations that infants weighing less than 2.5 kilograms are approximately 20 
times more likely to die than heavier babies.2 Those who survived from low birth 
weight have impaired immune function and increased risk of disease; they are likely 
to remain undernourished, with reduced muscle strength, throughout their lives, and 
to suffer a higher incidence of diabetes and heart disease.3
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Globally, it is estimated that 15% to 20% of all births 
worldwide are low birth weight, representing more than 
20 million births a year.4 The incidence has not declined in 
the last decade in Sub-Saharan Africa (SSA) and Asia.5

The goal of the 2012 World Health Assembly was 
a 30% reduction in the number of infants born with 
a weight lower than 2.5 kilograms by the year 2025. 
This would translate into a 3% relative reduction 
per year between 2012 and 2025 and a reduction from 
approximately 20 million to about 14 million infants with 
low weight at birth.3

Africa is a home for 22% of low birth weight and in 
Sub-Saharan Africa, LBW level is around 13–15% with 
a little variation across the regions.6

In Ethiopia prevalence of LBW is high. In 2012 the 
United Nations Children’s Fund (UNICEF) estimated the 
national prevalence of LBW was 20%.7 According to 
EDHS 2016, the proportion of births weighing less than 
2.5 kg in Ethiopia at birth in the past three DHS surveys 
was 14% in 2005, 11% in 2011, and 13% in 2016.8 

Similarly, in different studies, Ethiopia showed that 
10.5% of live births in the northern region,9 11.2% of 
deliveries in Gondar were LBW.10 According to EDHS 
2016 reports in Addis Ababa the prevalence of LBW is 
11.4%,11 11.5%,8 in 2011, and 2016 respectively.8

The etiology of LBW is yet to be completely under-
stood even though several studies have attempted to unra-
vel the underlying causes. Sociodemographic factors such 
as sex,1 maternal height,12 and weight13 have been identi-
fied as risk factors for LBW. Similarly, maternal health, 
demographic and nutritional factors which include mater-
nal age, parity,14 birth interval,1 multiple gestations, mater-
nal comorbidity,11 and skilled antenatal care14 have been 
linked with LBW. Also, maternal socioeconomic and psy-
chological factors which comprise education,1 alcohol 
intake,15 occupation,16 wealth status,1 and domestic 
violence17 were also found to be associated with LBW.

The Ethiopian government takes policy based commit-
ment to mitigate the low birth problem. Despite the effort, 
there is current research done to determine the prevalence 
and factors which affect birth weight. Therefore this study 
aimed to determine the birth weight status and its asso-
ciated factors. Findings from this study will add to the 
current knowledge about birth weight and identify risk 
factors of birth weight. The result of this study will serve 
as a baseline for other studies as well as for planning 
health interventions to improve the wellbeing of children 
and women.

Methods
Study Design, and Period
An Institutional based cross-sectional study was done from 
January 1st to June 30, 2020.

Study Setting
The study was carried out at a public hospital in North 
Wollo Zone, Amhara national regional state that is located 
521 km away from Addis Ababa and 360 km from Bahir- 
Dar.

There are five public hospitals in North Wollo Zone. 
Namely: Woldia general, Kobo primary hospital; Lalibela 
primary hospital, Mekiet primary hospital, and Wadila 
primary hospital. On average, there were expected 530 
delivery visits by taking the past 6 months low, medium 
and, high picks visits of delivery service.

Population
Source Population
All mothers who gave birth at public hospitals of North 
Wollo Zone were the source population.

Study Population
All mothers who gave birth at public Hospitals of North 
Wollo Zone during the data collection period were con-
sidered as the study population.

Eligibility
Inclusion Criteria
All selected mothers who delivered at the public Hospital 
of North Wollo Zone during the data collection period 
were included in the study.

Exclusion Criteria
Mothers who were sick seriously and unable to respond 
during the data collection period, and delivered before 28 
weeks were excluded from the study. Stillbirth, IUFD, and 
multiple pregnancies were excluded from the study.

Sample Size Determination
The sample size was determined by using a single popula-
tion proportion formula by considering Zα/2=critical value 
= 1.96 (Z value at 95% CL), P (estimated proportion of 
low birth weight) =11.2% is taken from a previous study 
conducted in Gondar referral Hospital,4 d (Margin of 
error) = 0.05, and 10% none- response rate. The sampling 
technique used in this stud was simple one-stage sampling. 
The researcher multiplied the sample size by 2 to manage 
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the external validity of the study (153*2=306). By con-
sidering a 10% non-response rate (n=31) the final sample 
size becomes (N=337) mothers who gave birth.

Sampling Technique and Procedure
Two public hospitals were selected among five hospitals in 
North Wollo Zone using a simple random sampling 
method (lottery). The sample size assigned to the study 
hospitals is proportionally based on reviewing the average 
three-month delivery service report of the two study hos-
pitals. Systematic random sampling technique was used to 
select the study populations until the required sample was 
reached. Skip fraction (k) of two was used to meet and 
interview the study participants (k=530/337 ≈ 2)

Study Variables
Dependent Variable
Birth weight.

Independent Variables
Socio-demographic factors: Maternal age, marital status, 
religion, ethnicity, drinking alcohol during pregnancy, the 
height of the mother, weight of the mother, education, 
occupation status of the mother, monthly average income 
of the family.

Obstetric factors: Gestational age, parity, ANC visit, 
hemoglobin, comorbid illness during pregnancy, history of 
abortion, PROM, APH, STI, gravidity, history of prenatal 
iron supplementation.

Nutritional factors: Maternal MUAC, exposure to nutrition 
counseling during the pregnancy, maternal BMI, frequency of 
additional meal intake during the current pregnancy.

Neonatal factors: Infant’s sex, GA, and birth-to-birth 
interval.

Data Collection Tools and Procedures
The data were collected by interviewing the mothers, 
reviewing medical records, and measuring the anthropo-
metry of the mothers and the newborns using structured 
and pretested questionnaire. The interview and anthropo-
metric measurements were conducted by trained midwives 
and nurses working in the delivery wards of the study 
public hospitals. The questionnaire was prepared in 
English language and translated to Amharic language and 
back to English to check for language consistency.

The questionnaire was adopted from the Ethiopian 
demographic health survey (EDHS) and other peer- 
reviewed articles.18–20

The socio-demographic and obstetric factors part of the 
questionnaire filled by interviewing the mother and from 
the ANC records. Questions in the third section were 
related to nutritional factors, maternal MUAC, exposure 
to nutrition counseling during the pregnancy, and neonatal 
factors. The weight of the newborns measured within 
1 hour after birth using a valid balanced Seca weight 
scale which was used by clinical midwifery professionals 
and rounded to the nearest 100 grams. The scale was 
checked and zeroed after weighing each newborn child. 
Eligible mothers were interviewed face to face within 
24 h after delivery.

Maternal height was measured against a wall height 
scale to the nearest centimeter. Maternal body mass index 
was subsequently be calculated. Maternal MUAC was 
measured by MUAC tape and rounded to the nearest 
0.1 cm. All information was recorded on a data collection 
sheet designed for the study.

Data Quality Management
On each data collection day, the collected data were 
reviewed and checked for mistakes, legibility of handwrit-
ing, completeness, and consistency, and any mistake or 
principal investigator and supervisor cleared ambiguities. 
Any problems faced at the time of data collection were 
discussed and an immediate solution was taken. A pre-test 
was done out of the study health facilities out of 5% of 
sample size two weeks before the actual data collection to 
see the accuracy of responses, language clarity, and appro-
priateness of the tools. The necessary amendments were 
done based on the findings of the pretest. The amended 
tools were used for actual data collection at the selected 
health facilities.

Data Processing and Analysis
The collected data were coded, entered into Epi-data ver-
sion 3.1, and analyzed by using SPSS version 20. 
Descriptive statistics (frequency, percent, mean and stan-
dard deviation) were used to summarize data and evaluate 
the distribution of responses. Simple and multiple linear 
regression analysis was used to identify associated factors 
of birth weight. Linear regression was used over ordinal 
logistic regression due to the overweight children count 
was very low (n=7) and this affects the model fitness. 
Ordinal logistic regression model fitness was failed 
(Hosmer Lemeshow p-value=0.01) and we changed the 
model to a linear regression model. The four most impor-
tant assumption tests of the multiple linear regression 
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model (linearity, normality, homoscedasticity, and multi-
collinearity) were checked and fitted. For analysis, dummy 
variables (for k categories, k-1 dummy variable) were 
created for categorical variables such as educational status, 
marital status, occupational status. In simple linear regres-
sion, variables with p-value <0.20 were entered into multi-
ple linear regression to overcome confounding variables. 
The multiple coefficients of determination (R2) were used 
for the model fitness and its value was 0.74. The result was 
expressed as an unstandardized “ß” coefficient with a 95% 
confidence level and a p-value <0.05 was considered as 
statistically significant.

Results
Birth Weight
Three hundred thirty-seven mothers who delivered at the 
study area were included with a response rate of 100%. 
The mean ± SD weight of the newborn child was 2.94 ± 
0.65 kilograms. The prevalence of low birth weight was 
24% (95% CI= 19.6, 28.8).

Socio-Demographic Characteristics
A total of 337 laboring women were involved in this study. 
A total of 222 (65.9%) of the women were from Woldia 
General Hospital, and 115 (34.1%) were from Kobo pri-
mary hospital. About 53.1% of women came from urban, 
and the rest from rural areas. The mean age of the pregnant 
women was 32.7 with an SD of 5.4 years within the age 
range of 18–38 years. The majority of the mother was 
Orthodox Christian followed by Muslims in religion. 
Based on the educational status about 45.7% and 29.4% 
of mothers were primary and secondary education respec-
tively. The remaining 29.4% did not attend modern educa-
tion. The majority, 79.8% of women were married. More 
than half of the women (52.5%) of study participants were 
housewives, 27.0% were a merchant. The median house-
hold incomes of the laboring mothers were 5000 ETB 
(138.9USD) per month.

Obstetrical Characteristics of Mothers
In this study, about 90.2% of respondents were multigra-
vida and the rest (9.8%) were prim gravida. Regarding the 
period of ANC initiation, 74.8% of laboring mothers were 
less than four months, and the rest was greater or equal to 
four months. A majority, 93.5% of respondents were deliv-
ered above 38 weeks, and in this study, normal vaginal 
delivery was the commonest mode of delivery (90.8%). 

Concerning the number of ANC visits, 54.8% of women 
had greater than or equal to four, and about 45.2% of 
respondents had got less than or equal to three ANC visits. 
The majority, 61.3%, of women had less than four ANC 
visits. Regarding birth spacing, more than fifty-five per-
cent of the study subjects were waited less than 24 months 
after delivery, and about 44.4% of delivering mothers 
waited greater than or equal to 24 months. About sixty- 
seven and thirty-two percent of the study participants were 
had taken iron folate during ANC visits respectively.

Associated Factors of Birth Weight of 
Newborns
Simple and multiple linear regression was conducted to 
examine the association between birth weight and the 
predictor variables. Firstly, on simple linear regression 
analysis, those variables which have a significant associa-
tion with the dependent variables with p-values of less 
than or equal to 0.2 were included in multiple linear 
regression.

Among all studied associated factors, 21 variables were 
independently associated with birth weight in simple linear 
regression analysis. Among them, 11 variables were sta-
tistically significant at a p-value of less than 0.05. 
A collinear variable with Variance Inflation Factor (VIF) 
was excluded and the counterpart is considered for simple 
linear regression. Variance Inflation Factor (VIF) range 
1–4 considered tolerable variance. Maternal BMI was 
excluded due to higher Variance Inflation Factor (VIF) 
with maternal mid-upper arm circumference. Instrumental 
mode of delivery (dummy variable) was also excluded 
since it had higher multicollinearity with the primary edu-
cational level of the women.

Among socio-demographic characteristics of the women, 
age of the mother, family average monthly income, single, 
alcohol use, and education were statistically significant fac-
tors of the birth weight. As the age of the mother increases in 
a year, the child’s weight decrease by 27.4 grams (β = - 27.4, 
95% CI=−52.6, −2.2). As the family average monthly 
income increase in a Birr, the weight of the child increased 
by 0.17 gram (β =0.17, 955CI=0.1, 0.2). Children’s weight 
reduces by nearly 231, and 270 grams among women not 
attended modern education and primary education as com-
pared with a child from women with another educational 
level. A child weight born from single women in marital 
status increased by nearly 382 gram as compared with 
another marital status (β =391.8, 95% CI=204.7, 578.9). 
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A child weight born from a woman who drinks alcohol at 
least once during the current pregnancy increase by 552 
grams (β =251.7, 95% CI=397.1, 706.2)

Among neonatal factors, female sex becomes 
a statistically significant factor associated with birth 
weight There is almost 160-grams female child weight 
reduction as compared with the male child (β = −159.4, 
95% CI=−244.9, 73.9).

Obstetrical factors also contribute to the birth weight of 
the child. Among them, had no abortion history, and multi-
gravidas become statistically significant factors. A child 
from a woman who had no abortion history weight 
improved by 325 grams as compared with a child from 
a woman with an abortion history (β= 325.3, 95% 
CI=177.6, 473.0). Multigravida mothers have a child 

with improved weight. A child from multigravida women 
has an increased weight by almost 107 grams as compared 
with primipara women (β=107.2, 95% CI=10.4, 204.0).

Nutritional and health promotion factors also contri-
bute to the newborn weight change. As a woman, MUAC 
increased in centimeters the child weight increased by 
almost 20 grams (β =20.3, 95% CI=3.4, 37.3). As the 
duration of iron folate treatment increased in a day the 
child’s weight decreased by nearly 7 grams (β =−6.8, 95% 
= −10.5, −3.1), (Table 1).

Discussion
The prevalence of low birth weight was 24% (95% CI= 
19.6, 28.8). Maternal nutritional factors correlate with new-
born weight. Maternal Mid-Upper Arm Circumference 

Table 1 Simple and Multiple Linear Regression Analysis to Identify Associated Factors of Newborn Birth Weight, Ethiopia, 2020

Variables Unadjusted β (95% CI) P-value Adjusted β (95% CI) P-value

Age of the mother 28.6 (16.1, 41.2) 0.001 −27.4 (−52.6, −2.2) 0.033

Had no abortion history 458.7 (285.2, 632.2) 0.001 325.3 (177.6, 473.0) 0.001

No alcohol drinking history 363.3 (173.8, 552.8) 0.001 551.7 (397.1, 706.2) 0.001

ANC follow up 601.5 (381.7, 821.2) 0.001 179.1 (−139.6497.8) 0.27

Blood pressure-yes 785.4(566.0, 1004.9) 0.001 487.2 (−227.9, 1202.2) 0.181

Got nutritional counselling 767.9 (544.2, 991.5) 0.001 −26.7 (−522.3, 468.9) 0.916

Spontaneous delivery 202.4 (−38.4, 443.2) 0.099 82.1 (−82.5, 246.6) 0.327

CS delivery 83.5 (−41.9, 208.9) 0.191 50.8 (−36.5, 138.2) 0.253

Iron folate taking duration 12.2(8.6, 15.8) 0.001 −6.8 (−10.5, −3.1) 0.001

Not modern education −488.3(−632.5, −344.2) 0.001 −270.3(−445.3, −96.0) 0.002

Primary education 312.4(250.8, 374.1) 0.001 −230.7 (−275.6, −185.9) 0.001

Gestational weeks 79.3 (35.3, 123.3) 0.001 10.1 (−44.8, 65.0) 0.718

Hemoglobin 30.1 (−24.7, 85.0) 0.24 −17.6 (−48.5,13.2) 0.262

Family average monthly income 0.23 (0.19, 0.26) 0.001 0.17 (0.1, 0.2) 0.001

Khat chewing 664.0 (−76.5, 1404.6) 0.079 67.8 (−335.3,470.8) 0.741

Single in marital status 282.4 (−38.8, 603.3) 0.085 391.8 (204.7, 578.9) 0.001

MUAC 58.4 (28.2, 88.6) 0.00 20.3 (3.4, 37.3) 0.019

Multigravida 82.3 (−1.7, 166.7) 0.055 107.2 (10.4, 204.0) 0.030

Female in child sex −250.5(−315.0, −186.0) 0.001 −159.4 (−244.9, 73.9) 0.001

First trimester weighted 788.6 (565.8, 1011.4) 0.001 −513.8 (−421.1, 1448.3 0.280

Anemia −583.3(−773.1, −393.4) 0.001 66.5 (−84.0, 217.0) 0.385

Notes: R= 0.86 and R2= 0.74.
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(MUAC) had a statistically significant association with 
newborn birth weight as one sample t-test revealed 
(t=183.6 at 2 tailed p-values ≤ 0.001)

The prevalence of low birth weight is in line with the 
study done Ethiopia Kersa district 28%,21 and EDHS 2016 
report in the Amhara region 21.8%.8

Most studies done across the world shows the preva-
lence of low birth weight in this study is higher. The 
studies from Gondar teaching hospital, 17%,22 Iran 
11%,23 Zimbabwe 16.7%,15 Kenya 12.3%,24 and Wolayta 
Sodo 8.1%25 showed a lower prevalence than the current 
study. The possible reason might be due to the current 
study area is one of the places where wasting and stating 
is prevalent in the Amara regional state.

However, the studies from India 32.8%,26,27 Nigeria 
40%,28 EDHS 2016 report in Ethiopia, Afar region, 
39.1%8 revealed a higher prevalence than the current 
study. The possible reason might be the Afar region is 
one of the Ethiopian regions, which had a higher preva-
lence of low birth weight.

Among sociodemographic factors, age of the mother, 
being single, family average monthly income, no modern 
education, primary education, and no alcohol use history 
showed statistical association with birth weight. The age 
of the mother and family average monthly income showed 
a positive association with neonate’s birth weight. This 
association is supported by the studies from developing 
countries,14 Nepal,29 Cameron,30 and Ethiopia- Adwa.31 In 
fact, a family with a higher monthly income can accom-
modate family expenses and the pregnant mother can get 
a balanced diet. Money had the power to fulfill the 
family’s basic needs like nutrition. Moreover, mothers 
who did not attend modern education, primary education, 
and being single showed a negative association with neo-
nate’s birth weight. A mother with a lower educational 
level had a neonate with lower birth weight. This associa-
tion is supported by the studies from the EDHS-2016 
report,8 Ethiopia-bale Zone,17 and Ethiopia-Wolaita 
Sodo.32 Lower educational level may not allow mothers 
to read, ask, and understand the nutritional needs of the 
fetus and lack health promotion information. As an inter-
nal comparison, this might be due to higher education may 
indicate employment and get a better monthly salary. 
Therefore, a mother can buy her nutritional needs. 
Additionally, a neonate from unmarried mothers had 
a higher risk to have low birth weight as compared with 
their counterparts. A mother who did not use alcohol in the 
current pregnancy had a neonate with good birth weight. 

The possible justification might be due to that alcohol use 
during pregnancy decrease nutrient absorption and affect 
child outcome including birth weight.

Among neonatal factors, female sex neonates had 
lower birth weight than male neonates. Studies from 
Kenya,24 Amhara regional hospitals,33 Gondar,34 and 
Debre Berhan35 supported this outcome. The author is 
not sure about this association. However, due to some 
cultural issues mothers may have preferences for the 
male sex and allow them to nourish the fetus better than 
the unwanted gender.

Among obstetrical factors, mothers who had two or 
more pregnancies (multigravida) had a good birth weight 
child than prim gravida. This outcome is supported by the 
studies done in Iran,36 and Debre Markos.37 The associa-
tion can be explained by as mothers had more pregnancies, 
they have a chance to get health information from others, 
health professionals, and from their own experience.

Maternal nutritional factors also contribute to neonate’s 
birth weight outcome. Mothers with higher mid-upper arm 
circumference (MUAC) had a better outcome for neonate 
birth weight. The studies were done in Amhara region 
hospitals,33 and Zimbabwe15 identified lower maternal 
MUAC puts the child at greater risk for low birth weight. 
The author is deadly sure that anthropometric measurements 
like MUAC are used as an indicator of the maternal nutri-
tional status, and neonates’ birth outcome (birth weight).

Limitations and Strength
The cross-sectional nature of the study cannot determine 
the cause and effect relationship of the predictor variables 
with low birth weight. Since the data collected through 
face-to-face interviews, the mothers may underreport some 
factors due to social desirability bias; ie substance use, and 
abortion history.

Conclusion
Almost one-fourth of the children had low birth weight. 
Age of the mother, family average monthly income, being 
single, alcohol use, education, female sex, had no abortion 
history and multigravida became statistically significant 
predictors of birth weight.

Data Sharing Statement
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available from the corresponding author on reasonable 
request.
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