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Background: More than 20 million births annually in developing countries are classed as 
low birth weight, with short- and long-term consequences. Food insecurity is the major 
determinant of low birth weight in developing countries.
Objective: This study aimed to identify the effects of food insecurity and other possible 
factors associated with low birth weight in West Wollega, West Ethiopia.
Methods: This facility-based unmatched case–control study was conducted among mothers 
who gave birth to live newborns in randomly selected hospitals in West Wollega. Data were 
collected using a structured interviewer-administered questionnaire. Collected data were coded 
and entered into Epi Info version 7.2.0.1 and analyzed by SPSS version 24. Adjusted odds 
ratios were used to identify predictors of low birth weight at a p-value less than 0.05.
Results: The study indicated that the mother living in a food-insecure household (AOR [95% 
CI] = 2.9 [1.05–8]), uneducated mother (AOR [95% CI] = 5 [1.8–14]), birth interval of <24 
months (AOR [95% CI] = 4.6 [1.2–18]), age at first birth of <18 years (AOR [95% CI] = 4 [1.1– 
15]), late initiation of antenatal care (ANC) (AOR [95% CI] = 4.4 [1.3–15.7]), pregnancy- 
induced hypertension (AOR [95% CI] = 3.6 [1.03–12.9]), and maternal mid-upper arm circum-
ference (MUAC) of <23 cm (AOR [95% CI] = 11 [4–35]) were predictors of low birth weight.
Conclusion: Household food insecurity, a birth interval of <24 months, age at first birth <18 
years, late initiation of first ANC, pregnancy-induced hypertension, and maternal MUAC of 
<23 cm were predictors of low birth weight in this study. Early screening for medical and 
obstetric conditions, as well as maternal nutritional status and household food insecurity, is 
a key action needed to reduce low birth weight in this study area.
Keywords: low birth weight, predictors, newborn, food insecurity

Background
Worldwide, low birth weight (LBW) continues to be a public health problem, 
with both short- and long-term consequences.1 About 15–20% of all births 
worldwide are LBW, representing more than 20 million births annually, and 
95.6% of these are in developing countries.2 More than half of all LBW babies 
are born in south-central Asia, where more than one-quarter (27%) of all infants 
weigh less than 2500 g at birth.2,3
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LBW is highly associated with fetal and neonatal mor-
tality and morbidity, inhibited growth and cognitive devel-
opment, and chronic disease later in life.4 LBW 
contributes to a high proportion of neonatal deaths. 
According to a report from the United Nations High 
Commissioner for Refugees (UNHCR), about 60–80% of 
neonatal deaths are due to direct or indirect causes of 
LBW.5 The burden of morbidity and mortality related to 
LBW is disproportionately shared among developed and 
developing countries.6 In Ethiopia, the level of mortality is 
not uniform across the different childhood age groups. 
About 44% of childhood deaths occur within the first 28 
days of life, and a large proportions of these deaths is 
attributed to the poor nutritional status of the mother, 
which could result from food insecurity.7

Low family socioeconomic status, maternal age, parity, 
harmful parental behaviors such as smoking and excessive 
alcohol consumption, and poor nutrition during pregnancy, 
as well as a poor level of prenatal care, are risk factors for 
LBW.8

Food insecurity, the major predictor of LBW associated 
with poor-quality dietary intake and decreased nutritional 
status among women, and poor nutritional status in preg-
nancy and pre-pregnancy, is linked to poor birth 
outcomes.9,10 During pregnancy, women must have both 
an adequate quantity and quality of food; however, food 
insecurity prevents many women from meeting the guide-
lines for healthy nutrition during pregnancy and is asso-
ciated with an increased risk of LBW.11 Undernutrition, 
which can result from food insecurity, is evidenced by 
decreased maternal height (stunting), and below-normal 
pre-pregnancy weight and pregnancy weight gain are 
among the strongest predictors of delivery of an LBW 
infant.12

In 2012, the World Health Organization endorsed 
a comprehensive implementation plan on maternal, infant, 
and young child nutrition to achieve a 30% reduction in 
the number of LBW infants by the year 2025. This would 
translate into a 3.9% relative reduction annually between 
2012 and 2025, which is equivalent to the reduction from 
nearly 20 million to about 14 million newborns with 
LBW.13

Evidence has shown that LBW infants are at higher 
risk of prenatal mortality and morbidity than normal birth 
weight infants.14 Despite its importance in reducing LBW, 
research on the effects of food insecurity on LBW is scarce 
in this study area. Food insecurity has been associated with 
depression and anxiety among mothers. Pregnant women 

experiencing depressive symptoms are at risk for dysfunc-
tional development and attachment of the fetus to the 
uterus during pregnancy, and intrauterine growth restric-
tion (IUGR), all of which affect birth outcomes.11 

Therefore, this study aimed to identify the effects of food 
insecurity and other predictors of LBW in the study area.

Methods
Study Area and Period
The study was conducted in selected public hospitals of 
West Wollega Zone, West Ethiopia from April 15 to 
July 15, 2019. The zone located at a distance of 441 km 
from Addis Ababa, to the west of the country. West 
Wollega is divided into 21 districts and three town admin-
istrations. Based on the 2019 census report, the total pro-
jected population size of the zone was 1,872,601, of whom 
1,058,019 were males and 814,582 were females, among 
these 345,120 reproductive-age women. West Wollega has 
a total of seven hospitals (five public and two non- 
governmental). In addition, the zone has 67 health centers, 
337 private clinics (21 medium and 316 small clinics), 36 
rural drug vendors, and 51 drug stores.

Study Design and Population
A facility-based unmatched case–control study design was 
employed among mothers who gave birth to live new-
borns. Cases were term babies weighing <2500 g and 
controls were term babies weighing ≥2500 g. All live 
births at hospitals in West Wollega and all term live births 
in selected hospitals in West Wollega made up the source 
population and the study population, respectively. All 
term, live and singleton births were included for both 
cases and controls, whereas preterm newborns with con-
genital abnormalities and mothers who were seriously ill 
during the interview were excluded from the study.

Sample Size Determination
Sample size determination was carried out using the dou-
ble population proportion formula by considering the 95% 
confidence level, 80% power, and control to case ratio of 
3:1. The sample size determination was performed for four 
predictors of LBW separately (maternal food insecurity 
status, age of mothers (<20 years), maternal educational 
status, and place of residence) and the one yielded max-
imum was taken to calculate the final sample size of the 
study.11 Adding a 10% non-response rate, the final sample 
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size was calculated to be 292 (73 cases and 219 controls) 
using the following formula:

n ¼
r þ 1

r

� �
Pð Þ 1 � Pð Þ Zβþ Zα

2

� �
2

P1 � P2ð Þ
2

 !

where P=average proportion of P1 and P2, P1=proportion 
among cases (40.30%), P2= proportion among con-
trols (21.70%), Zα/2=standard level of significance 
(1.96), Zβ=desired power (80%), n=sample size, and 
r=ratio of controls to cases (3:1).

Therefore, n=292 (73 cases and 219 controls).

Sampling Technique and Procedure
West Wollega has a total of seven hospitals, five govern-
mental hospitals (Ghimbi, SayoNole, Nejo, Mandi, and 
Begi hospitals), and two non-governmental hospitals 
(Ayira Adventist and Ghimbi Adventist hospitals). Four 
hospitals were selected at random: three from the govern-
mental and one from the non-governmental hospitals. The 
sample size was assigned to each selected hospital by 
considering average institutional delivery in the 2 months 
before actual data collection in each hospital. In the selec-
tion of cases and controls, the delivery registration log-
book was used as the list of newborn babies in each 
facility. Based on this, samples of 112, 80, 64, and 36 
ere assigned to Ghimbi, Nejo, Mandi, and Ghimbi 
Adventist hospitals, respectively.

In each selected health facility, all LBW who fulfilled the 
eligibility criteria during the study period were included, and 
three eligible newborns were selected using a simple random 
sampling technique next to each case, as the controls. 
Neonatal birth weight was measured immediately after 
birth using standard baby weighing scales; data collection 
and interviews were conducted after the mothers had become 
stable and been transferred to the postnatal room, using an 
interviewer-administered questionnaire.

Data Collection Tool and Procedure
Data were collected using a structured interviewer- 
administered questionnaire that was adopted from the 
reviewed literature. The questionnaire was first pre-
pared in English and then translated into Afaan 
Oromo (the local language) for data collection. The 
tool has six sections: socio-demographic characteris-
tics, obstetric characteristics, antenatal care (ANC) 
services and maternal behavior during pregnancy, 
maternal health condition during pregnancy, and nine 

generic questions to measure food insecurity status. 
The newborn’s weight was measured in grams using 
a standard baby weighing scale in the delivery room 
immediately after birth, by a trained health profes-
sional, and the trained data collectors used the mea-
sured newborn weight for this study. After the mother 
had stabilized, maternal mid-upper arm circumference 
(MUAC) was taken using a MUAC tape meter to 
estimate nutritional status.

Study Variables
● Dependent variable: Birth weight of a newborn baby.
● Independent variables: Household food insecurity, 

age, educational status, occupation, residence, family 
size, family income, history of low birth weight, 
parity, birth interval.

Operational Definitions and 
Measurements

● Birth weight: The first weight of a newborn, mea-
sured immediately after birth.

● Low birth weight: The first weight of a newborn less 
than 2500 g at birth.

● Household food security: Food insecurity status was 
assessed and labeled as secure and insecure. Food 
insecurity status was assessed based on the 
Household Food Insecurity Access Scale (HFIAS) 
of the Food and Nutrition Technical Assistance 
Project (FANTA), which was developed by USAID.

The tool used to assess food insecurity status consists of 
nine questions on occurrence and nine on frequency of occur-
rence, that were asked at each occurrence to determine how 
often the condition occurred. According to this scale, a given 
household is classified as food secure if they answer “no” to all 
the nine questions or “rarely” for only question 1. If “yes” and 
the frequency is “sometimes” or “often” for question 1; or 
“rarely”, “sometimes”, or “often” for question 2; or “rarely” 
for questions 3 and 4, that household has mild food 
insecurity.13 If they answer “yes” and the frequency is “some-
times” or “often” for questions 3 and 4; or “rarely” or “some-
times” for questions 5 and 6, the household has moderate food 
insecurity.13 Lastly, if answering “yes” and the frequency is 
“often” for questions 5 and 6; or “rarely”, “sometimes”, or 
“often” for questions 7–9, the household has severe food 
insecurity.13
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● Household food insecurity: Limited or uncertain access 
to adequate food and healthy nutrition or uncertain abil-
ity to acquire food in a socially acceptable way.

● MUAC: A measurement of the mid-upper arm cir-
cumference of a pregnant woman to check her nutri-
tional status, taken as normal for ≥23 cm and not 
normal for <23 cm.

Data Quality Assurance
The questionnaire was prepared in English and translated 
into Afaan Oromo (the local language). The pre-test was 
done before actual data collection, and amendments were 
made relating to clarity, wording, and logical sequence, 
and the skip pattern of the tool. Training was given to the 
data collectors on the objective of the study, technique, and 
procedure that should be followed during the interview 
and anthropometric measurements.

Data collectors were informed on the steps to be fol-
lowed during MUAC measurement, standardization, and 
the importance of measuring the newborn baby with light 
clothes and remeasuring the clothes to determine the exact 
weight of the baby. The procedure was closely supervised 
by the principal investigator. Collected data were checked 
for completeness every day after data collection.

Data Processing and Analysis
After the data collection was completed, data were coded and 
entered into Epi Info version 7.2.0.1 and exported to SPSS 
version 24 for analysis. Descriptive statistics were computed 
for each study variable. All variables were changed to cate-
gorical and dichotomous types and summarized using fre-
quencies and percentages. The outcome variable was labeled 
as a case for a birth <2500 g and a control for a birth weight 
≥2500 g. Then, cases were coded with number ”1” and con-
trols were coded with ”0”. Univariate analysis was performed 
for socio-demographic variables, food security-related vari-
ables, and other important variables in the study.

Bivariate analysis was carried out to compare the LBW 
with each independent variable. The multivariate logistic 
regression model was used to identify determinants of 
LBW. Independent variables with a p-value <0.25 were 
selected as candidate variables for the multiple logistic regres-
sion model to identify the association between dependent and 
independent variables. The adjusted odds ratio (AOR) was 
calculated at a 95% confidence interval (CI) with a p-value of 
<0.05 to identify the independent predictors of LBW.

Results
Socio-Demographic Characteristics of 
Mothers Who Gave Birth to Live Newborns 
in West Wollega Hospitals, 2019
In this study, a total of 292 mothers with newborn 
babies, comprising 73 cases and 219 controls, were 
interviewed, making a response rate of 100%. In 
total, 126 of the mothers (43%) were in the age 
group 25–29 years; 31 of these (42.5%) were cases 
and 95 (43.4%) were controls. The mean±SD age of 
the mothers was 24.7±3.9 years. Furthermore, 222 
mothers (76%) were educated; of these, the majority, 
192 (87.7%), were controls and 30 (41.1%) were cases. 
The family income for 122 mothers (41%), comprising 
29 cases (39.7%) and 93 controls (42.5%), was below 
2400.00 Ethiopian birrs monthly (Table 1).

Obstetric Characteristics of Mothers 
Who Gave Birth to Live Newborns in 
West Wollega Hospitals, 2019
Of the total study participants, 50 mothers of cases 
(68.5%) and 156 mothers of controls (71.2%) were 
gravida two and above. Over half of the mothers, 111 
(54%), had been told the birth weight of their newborn 
baby in the previous birth, 27 cases (54%) and 84 
controls (53.8%). The majority of mothers, 174 
(84%), who had given birth to two or more babies, 
35 cases (70%) and 139 controls (89.1%), had a birth 
interval of greater than 24 months between the current 
and previous deliveries.

In total, 42 mothers (14%), comprising 24 cases 
(32.9%) and 18 controls (8.2%), reported that they 
had first given birth at the age of below 18 years. 
About one-quarter, 76 (26%), of maternal MUACs 
were less than 23 cm, 40 cases (54.8%) and 36 controls 
(16.4%). The study found that 277 mothers (95%) 
attended ANC during the current pregnancy, of whom 
244 (88%), comprising 51 cases (74%) and 193 con-
trols (92.8%), attended four times or more. The major-
ity of mothers, 246 (84%), comprising 64 cases 
(87.7%) and 182 controls (83.1%), had received iron 
folate, and 53 cases (72.6%) and 163 controls (74.4%) 
had received nutritional counseling during the current 
pregnancy.
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Table 1 Socio-Demographic Characteristics of Mothers and Their Respective Newborns’ Birth Weight in Selected Hospitals in West 
Wollega, Ethiopia, 2019

Variables Birth Weight p-Value

Low Normal

n % n %

Head of household Male 70 95.9 205 93.6 0.027

Female 3 4.1 14 6.4

Age of mother (years) 15–19 5 6.8 8 3.7 0.001

20–24 28 38.4 87 39.7

25–29 31 42.5 95 43.4

≥30 9 12.3 29 13.2

Religion Orthodox 19 26 59 27 0.299

Protestant 47 64.4 134 61.2

Muslim 6 8.2 21 9.6

Other 1 1.4 5 2.3

Educational status of mother Educated 30 41.1 192 87.7 0.001

Uneducated 43 58.9 27 12.3

Educational level of mother Primary 12 40 93 48.4 0.001

Secondary 10 33.3 50 26

Higher 8 26.7 49 25.5

Occupation of mother Gov’t employer 4 5.5 24 11 0.057

Private employer 3 4.1 23 10.5

Farmer 27 37 59 27

Merchant 5 6.8 21 9.6

Housewife 33 45.2 89 40.6

Other 1 1.4 3 1.4

Residence Urban 36 49.3 105 47.9 0.067

Rural 37 50.7 114 52.1

Educational status of husband Educated 68 93.2 202 92.2 0.001

Uneducated 5 6.8 17 7.8

Educational level of husband Primary 25 36.8 68 33.7 0.050

Secondary 21 30.9 66 32.7

Higher 22 32.3 68 33.7

Occupation of husband Gov’t employer 15 20.5 56 25.6 0.374

Private employer 10 13.7 24 10.9

Farmer 36 49.3 99 45.2

Merchant 9 12.3 35 16

Other 3 4.1 5 2.3

No. of people living in the house 1–3 29 39.7 74 33.8 0.591

≥4 44 60.3 145 66.2

Monthly income (Ethiopian birrs) <2400 29 39.7 93 42.5 0.001

2400–9300 44 60.3 126 57.5

Floor of the house Earth 53 72.6 126 57.5 0.025

Cement 15 20.5 76 34.7

Wood 5 6.8 17 7.8

Roof of the house Grass 17 23.3 42 19.2 0.550

Corrugated 56 76.7 177 80.8

Walls of the house Mud and wood 49 67.1 154 70.3 0.083

Cement block 11 15.1 35 16

Sand and stone 13 17.8 30 13.7
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Food Insecurity, Other Maternal Health 
Conditions, and Low Birth Weight 
Among Live Births in West Wollega 
Hospitals, 2019
In the study area, 31 mothers (10.6%), comprising 17 
cases (23.3%) and 14 controls (6.4%), had a history of 
pregnancy-induced hypertension, 44 (15%) had a history 
of anemia, and only eight (3%) had a history of malaria 
during the current pregnancy (Table 2). Using the HFIAS, 
all mothers who participated in this study were assessed 
for their household food insecurity status. A significant 
proportion of mothers reported that their household did 
not have enough food, 26 cases (35.6%) and 38 controls 
(17.4%). None of them reported going day and night with-
out eating anything because of not having enough food. 
Based on this, 95 mothers (32.5%) were food insecure, 39 
cases (53.4%) and 56 controls (25.6%). More than half, 55 
(57.9%), were mildly food insecure, 19 cases (48.7%) and 
36 controls (64.3%); 32 (33.7%) were moderately food 
insecure, 13 cases (33.3%) and 19 controls (34%); and 

eight (8.4%) (18% cases and 1.8% controls) were severely 
food insecure (Table 3).

Determinant Factors of Low Birth 
Weight Among Live Births in West 
Wollega Hospitals, 2019
Bivariate analysis was performed between each variable 
and newborns with LBW, and selected candidate variables 
with a p-value of less than 0.25 were considered candidate 
variables for the final multivariate model. Based on this, 
the educational status of the mother, birth interval, age at 
first birth, number of ANC visits, first ANC initiation 
month, hypertension, anemia, MUAC of the mother, and 
food security status of the mother were further analyzed 
using multiple logistic regression analysis to determine 
their independent effect on the LBW. The results of multi-
ple logistic regression showed that the educational status 
of mothers was statistically significantly associated with 
LBW (AOR [95% CI] = 5 [1.8–14]). The odds of LBW 
was four times higher among women who had first given 

Table 2 Maternal Exposure to Addictive Substances, Mothers’ Health Conditions, and Their Respective Newborns’ Birth Weight in 
Selected Hospitals in West Wollega, Ethiopia, 2019

Variables Birth Weight p-Value

Low Normal

n % n %

Drink alcohol No 73 98.6 211 96.3 0.098
Yes 1 1.4 8 3.7

Chew chat No 71 97.3 216 98.6 0.435
Yes 2 2.7 3 1.4

Smoke No 73 98.6 217 99.1 0.413
Yes 1 1.4 2 0.9

Any smoker in the house No 70 95.9 205 93.6 0.471
Yes 3 4.1 14 6.4

Any food discouraged due to cultural reason No 63 86.3 195 89 0.527
Yes 10 13.7 24 11

Hypertension No 56 76.7 205 93.6 0.001
Yes 17 23.3 14 6.4

Anemia No 48 65.8 200 91.3 0.001
Yes 25 34.2 19 8.7

Malaria No 72 98.6 212 96.8 0.408
Yes 1 1.4 7 3.2

Known chronic disease No 73 97.3 213 97.3 0.153
Yes 2 2.7 6 2.7
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birth at an age younger than 18 years and five times higher 
than among mothers who reported having a birth interval 
of less than 24 months between the current and previous 
deliveries (AOR [95% CI] = 4 [1.1–15] and AOR [95% 
CI] = 4.6 [1.2–18], respectively).

Late antenatal visit initiation after the first trimester 
was positively associated with LBW compared to those 
who started their first ANC visit earlier during the first 
trimester of pregnancy (AOR [95% CI] = 4.4 [1.3–15.7]), 
whereas pregnancy-related hypertension was a maternal 
medical condition that was identified as a predictor of 
LBW (AOR [95% CI] = 3.6 [1.03–12.9]). The odds of 
LBW was about three times (AOR [95% CI] = 2.9 [1.05– 
8]) higher among newborn babies born to mothers of food- 
insecure households compared to mothers from food- 
secure households. A maternal MUAC of less than 

23 cm was also positively associated with LBW (AOR 
[95% CI] = 11 [4–35]) (Table 4).

Discussion
This study aimed to identify the predictors of LBW using 
an unmatched case–control study design among live-birth 
newborns. The study found that predictors of LBW among 
live newborns in West Wollega hospitals were: household 
food insecurity, maternal MUAC, late initiation of ANC 
visit, birth interval of less than 24 months between the 
current and previous births, and age at first delivery. 
Therefore, securing maternal nutrition and resolving food 
insecurity, early ANC visit initiation, and delaying the age 
of the first pregnancy could avert LBW.

The odds of LBW were about three times higher in 
mothers found to be in household food insecurity than 

Table 3 Food Insecurity Status of Mothers and Their Respective Newborns’ Birth Weight in Selected Hospitals in West Wollega, 
Ethiopia, 2019

Variables Birth Weight p-Value

Low Normal

n % n %

Worry about meals No 47 64.4 181 82.6 0.003
Yes 26 35.6 38 17.4

Not eat kind of food preferred No 53 72.6 198 90.4 0.001
Yes 20 27.4 21 9.6

Eat limited variety of food No 52 71.2 193 88.1 0.002
Yes 21 28.8 26 11.9

Eat food not want to eat No 60 82.2 211 96.3 0.001
Yes 13 17.8 8 3.7

Eat smaller meal No 58 79.5 207 94.5 0.001
Yes 15 20.5 12 5.5

Eat fewer meals in a day No 64 87.7 217 99.1 0.001
Yes 9 12.3 2 0.9

Ever no food to eat of any kind No 70 95.9 219 100 0.020
Yes 3 4.1 0 0

Sleep hungry at night No 68 93.2 218 99.5 0.017
Yes 5 6.8 1 0.5

Go a whole day and night without eating No 73 100 219 100 0.083
Yes 0 0 0 0

Food insecure No 34 46.6 163 74.4 0.001
Yes 39 53.4 56 25.6

Level of food insecurity Mild 19 48.7 36 64.3 0.010

Moderate 13 33.3 19 34

Severe 7 18 1 1.8
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those in food security. This finding is in line with studies 
conducted in Addis Ababa15 and Afar, Ethiopia,16 rural 
Haiti17 and Pakistan,18 which stated that food-insecure 
women had an increased risk of delivering an LBW new-
born. This may be because food insecurity among women 
during pregnancy ranges up to 90% in underdeveloped and 
developing countries.19 Since there is an increased demand 
for nutrients during pregnancy,20 pregnant women must 
have adequate quality and quantity of food. Food- 
insecure mothers have limited or uncertain availability of 
nutritionally adequate food, which prevents them from 
meeting the guidelines for healthy eating during pregnancy 
and leads to their infants having LBW.

Maternal MUAC was the other factor determinant of 
LBW in the study area, where the odds of LBW was 
higher among mothers with MUAC measurement of less 
than 23 cm compared to those with greater than 23 cm. 
This finding is consistent with studies conducted in Addis 
Ababa14 and the Oromia region of Ethiopia,21 and Ibadan 
in Nigeria,22 which pointed out that MUAC is an indicator 

of maternal nutritional status and birth outcome. Because 
food insecurity is a significant nutrition-sensitive factor 
associated with low MUAC21 and, in this study area, 
food insecurity was an independent predictor of LBW, 
poor nutritional status in pregnancy is expressed as 
the percentage with low MUAC, which is high in 
Ethiopian women.23

This study revealed that a birth interval of less than 
24 months between the current and previous deliveries 
was a risk factor for LBW. According to this finding, 
neonates born at an interval of less than 24 months had 
a 4.6 times increased risk of LBW. The finding is 
similar to studies conducted in Bale Zone and North- 
west Ethiopia, which indicated that a short interpreg-
nancy interval of less than 24 months was associated 
with LBW.24,25 This may be because the close interval 
of pregnancy and period of lactation worsens the 
mother’s nutritional status and there is inadequate time 
for the mother to recover from the psychological stress 
of the last pregnancy.25

Table 4 Multiple Logistic Regression Results of Determinant Factors Associated with Low Birth Weight Among Newborns in West 
Wollega, Ethiopia, 2019

Variables Birth Weight COR (95% CI) AOR (95% CI)

Low/Case Normal/Control

n % n %

Educational status of mother Educated 30 41.1 192 87.7 1 1
Uneducated 43 58.9 27 12.3 10.2 (5.5–18.9) 5 (1.8–14)*

Birth interval (months) <24 15 30 17 10.9 3.5 (1.6–7.7) 4.6 (1.2–18)*
≥24 35 70 139 89.1 1 1

Age at first birth (years) <18 24 32.9 18 8.2 5.5 (2.8–10.9) 4 (1.1–15)*
≥18 49 67.1 201 91.8 1 1

No. of ANC visits <4 18 26 15 7.2 4.5 (2.1–9.6) 2.9 (0.75–11)
≥4 51 74 193 92.8 1 1

Months at ANC initiation ≥4 26 37.7 22 10.6 5.1 (2.6–9.7) 4.4 (1.3–15.7)*
<4 43 62.3 186 89.4 1 1

Hypertension No 56 76.7 205 93.6 1 1
Yes 17 23.3 14 6.4 4.4 (2–9.5) 3.6 (1.03–12.9)*

Anemia No 48 65.8 200 91.3 1 1
Yes 25 34.2 19 8.7 5.5 (2.8–10.8) 2 (0.57–7.3)

MUAC of mother (cm) <23 40 54.8 36 16.4 6.16 (3.4–11) 11 (4–35)*
≥23 33 45.2 183 83.6 1 1

Food insecure No 34 46.6 163 74.4 1 1
Yes 39 53.4 56 25.6 3.34 (1.9–5.8) 2.9 (1.05–8)*

Note: *Statistically significant variables in the model.
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Giving birth before the age of 18 years increased the risk of 
having LBW neonates as compared to their counterparts. The 
result was consistent with research conducted in India.14,26 

This may be because the body of the adolescent is not suffi-
ciently well developed to nourish and accommodate the fetus. 
In this study area, the odds of giving LBW babies was higher 
among uneducated mothers compared to educated mothers. 
This is in line with findings from the Ethiopian Demographic 
and Health Survey 201627 and North Shewa,28 which showed 
that infants born to mothers with no education are more likely 
to have LBW compared with those born to educated women. 
This may be because educated women can gain access to job 
opportunities that enable them to find better medical services, 
such as early prenatal care, and obtain treatment for other 
medical problems. Educated women may also take better 
care of themselves and make more informed decisions on 
the care of the unborn baby.

Hypertension was a maternal medical problem asso-
ciated with LBW. Mothers who had a history of hyperten-
sion during pregnancy had about 3.6 times increased risk 
of having LBW compared with those without hypertension 
during pregnancy. This concurs with previous reviews of 
LBW in Ethiopia,29 Nigeria,30 and South Asia.31 This 
could be because high blood pressure during pregnancy 
may affect the development of the placenta, causing the 
nutrient and oxygen supply to the baby to be limited.32 

This can lead to early delivery, LBW, placental separation 
(abruption), and other complications for the baby.32

Early initiation of ANC visits is one of the most important 
means of maintaining fetal and maternal well-being. The 
study showed that late initiation of ANC after the first trime-
ster increases the risk of LBW. This finding is in line with 
a study conducted in Oman, which revealed that late initia-
tion of ANC is associated with an increased risk of LBW.33 

This is because pregnant women who did not start to attend 
ANC services as early as possible may have missed the full 
package of prenatal care services, where a lack of nutrition 
counseling during pregnancy and a lack of iron/folic acid 
supplementation during pregnancy were associated with 
LBW.34

Despite these important findings, the study had some 
limitations. First, the sources of both cases and controls 
were hospitals, and home delivery was considered neither 
for cases nor for controls. Secondly, this study design 
cannot calculate absolute risk. Thirdly, there may be recall 
bias for some variables and social desirability bias for 
variables such as household food security.

Conclusion
The study showed that household food insecurity was 
a determinant factor of LBW. Maternal education, a birth 
interval of <24 months, age at first birth of <18 years, late 
initiation of first ANC services, pregnancy-induced hyper-
tension, and maternal MUAC of <23 cm were also deter-
minants of LBW in the study area. The government and 
local stakeholders should focus on and give aid to preg-
nant mothers in households with food insecurity.

In addition to this community, health care providers and 
health systems should promote pregnant mothers for early 
screening and detection of medical and obstetric problems as 
well as maternal nutritional status. A further prospective 
cohort study should be undertaken to confirm the clear asso-
ciation between maternal nutrition or household food secur-
ity and pregnancy outcome in this study area.
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