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ABSTRACT 
 

Background: The condition of low birth weight (LBW) increases the risk of death in newborns 
early in life and results in health and development problems later in life. However, research related 
to factors associated with low birth weight is still limited. This study aimed to determine the risk 
factors associated with the nutritional status of mothers with low birth weight babies. 
Subjects and Method: This was a systematic review and meta-analysis by searching for articles 
published by the online database PubMed in 2016 to 2021. With P: Pregnant women, I: height 
<150 cm, maternal mid-upper arm circumference (MUAC) <23 cm, did not receive nutrition 
counseling, C: height > 150 cm, maternal MUAC >23 cm, receiving nutritional counseling, O: LBW. 
And the inclusion criteria of this study are: 1) articles that explain the influence of maternal 
nutritional status with LBW; 2) original research papers; 3) the research subjects were pregnant 
women who gave birth to LBW; 4) research using multivariate logistic regression analysis method. 
The dependent variable is low birth weight. The independent variable is a risk factor related to the 
nutritional status of the mother as measured by height, arm circumference, and the provision of 
nutritional counseling. Data analysis using RevMan software. 
Results: There are 18 articles on quantitative analysis. Pregnant women who have a height <150 
cm (OR= 3.13; 95% CI= 0.75 to 13.10; p= 0.120) and maternal MUAC <23 cm (OR= 3.79; 95% CI= 
3.00 to 4.78; p= 0.001) had a greater risk of giving birth to a baby with low birth weight. Likewise, 
pregnant women who did not receive nutritional counseling had a greater risk of experiencing low 
birth weight (OR= 2.98; 95% CI = 2.11 to 4.22; p= 0.001).  
Conclusion: Pregnant women who have a height <150 cm, MUAC <23 cm, and do not receive 
nutritional counseling have a greater risk of giving birth to babies with low birth weight. 
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BACKGROUND 

Low birth weight (LBW) is defined as a 

baby's weight at birth below 2500 grams. 

Infants born prematurely (<37 weeks gesta-

tion) and intrauterine growth restriction 

(IUGR), are significant predictors of neona-

tal mortality and morbidity. It is estimated 

that 20.5 million (14.6%) babies globally 

are born with LBW, mainly (>90%) in low 

and middle-income countries, especially in 

South Asia and sub-Saharan Africa (Blenco-

we et al., 2019; Christian et al., 2019). al., 

2013; Fall, 2013). Globally, it is estimated 
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that 15% to 20% of all births are to LBW 

(Lopes et al., 2017; WHO., 2014). 

LBW has a negative impact on child 

survival, causing 40% to 80% of neonatal 

deaths due to related complications, stun-

ted growth, disability, neurological develop-

mental deficits, and chronic long-term 

health-related diseases such as diabetes and 

cardiovascular disease (Abu-Saad and Fra-

ser, 2003; Risnes et al., 2011). 

LBW can lead to the possibility of de-

veloping chronic diseases such as hyperten-

sion, cardiovascular disease, type II dia-

betes, metabolic syndrome, ischemic heart 

disease, decreased lung capacity, behavioral 

disorders, impaired physical, cognitive, and 

psychological functions, and long-term 

financial burdens. Chronic lung disease is 

higher among newborns weighing <1500gm 

(Kayode et al., 2014; Walter et al., 2009). 

In developed countries, the main 

cause of LBW is premature birth, while in 

developing countries, Intrauterine Growth 

Restriction (IUGR) is the main cause of 

LBW (Siza, 2008). 

A cohort study showed that vomiting 

during the early trimester of pregnancy was 

associated with a higher risk of developing 

low birth weight. In developing countries, 

maternal age, illiteracy, follow-up antenatal 

care, body mass index and socioeconomic 

status are predictors of the occurrence of 

LBW. Antepartum haemorrhage, hyperten-

sive disorders of pregnancy and primiparity 

were associated with the incidence of LBW 

in the Gambia study. In addition, LBW is 

associated with maternal anemia and mala-

ria during pregnancy. An epidemiological 

study conducted in Ethiopia identified seve-

ral risk factors for LBW. Education and em-

ployment status, maternal height and 

weight, hypertensive disorders during preg-

nancy, congenital abnormalities and indoor 

pollution from the type of fuel used for 

cooking are predictors of LBW (Adane et 

al., 2014; Demelash et al., 2015; Guyatt and 

Snow, 2004; Mahumud et al., 2017; Meko-

nen et al., 2015; Petry et al., 2018; Rahman 

et al., 2016; Zeleke et al., 2012). 

In 2014, the World Health Organiza-

tion (WHO) identified evidence-based in-

terventions to prevent LBW. Section 3 of 

the new Sustainable Development Goals 

(SDGs) targets broader health topics rela-

ted to newborn and child health. As the 

SDGs address a wide range of socio-eco-

nomic and environmental risk factors for 

health-related problems, identifying risk 

factors for low birth weight has many be-

nefits for establishing prevention and treat-

ment strategies (WHO, 2014; WHO, 2016).  

Based on this, the researcher feels the 

importance of conducting research that in-

vestigates several risk factors related to the 

nutritional status of the mother in the inci-

dence of low birth weight babies. 

 

SUBJECTS AND METHOD 

1. Study Design  

This was a systematic review and meta-

analysis. 

2. Inclusion Criteria 

Search articles using the PubMed online 

database. The articles used in this review 

are articles published from 2016 to 2021. In 

the article search process, researchers used 

the keywords “low birth weight”, “nutrional 

status”, “maternal”, and “neonatal”. The in-

clusion criteria of this study were: 1) an ar-

ticle explaining the effect of maternal nutri-

tional status with LBW; 2) original research 

papers; 3) the research subjects were preg-

nant women who gave birth to LBW; 4) re-

search using multivariate logistic regression 

analysis method. The exclusion criteria for 

this study were: 1) articles in languages 

other than English and Indonesian; 2) re-

view papers; 3) research data is incomplete 

or not available. 
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3. Study Variable  

The dependent variable was low newborn 

weight. The independent variable is a risk 

factor related to the nutritional status of the 

mother as measured by height, arm circum-

ference, and the provision of nutritional 

counseling. 

4. Operational Definition of Variable 

Low newborn weight is a baby's weight af-

ter birth of less than 2500 grams. Height is 

the height of the mother who is less than 

150 cm, the arm circumference is the size of 

the arm circumference of the mother which 

is less than 23 cm, and the provision of nu-

tritional counseling is the provision of in-

formation about nutrition or balanced nu-

trition for pregnant women during preg-

nancy. 

5. Study Instrument  

Article searches were conducted using an 

online database (PubMed). The process of 

searching and filtering articles was carried 

out using a Prism diagram (chart 1). Arti-

cles included in this study must meet the 

inclusion criteria and have been reviewed 

using a critical appraisal in accordance with 

the research design of each article. 

 

RESULTS 

1. Characteristics Subjects  

There are a total of 198 articles searched 

from the PubMed online database using the 

keywords "low birth weight", "nutrional sta-

tus", "maternal", and "neonatal" by selec-

ting the year of publication between 2016-

2021. There were a total of 18 articles that 

met the inclusion criteria and were pro-

cessed in qualitative and quantitative syn-

thesis. The characteristics of each article in-

cluded in the qualitative synthesis have 

been described in table 1. Extracted data for 

each article can be seen in table 2. The 

number of references and journal sources 

can be seen in table 3. There are 3 risk fac-

tors analyzed using the review manager ap-

plication. 

2. Analysis of the Effect of Mother's 

Height with Low Birth Weight 

here are 5 articles that explain the effect of 

maternal height on the incidence of low 

birth weight. The results of the meta-ana-

lysis showed that mothers with a height of 

less than 150 cm had a 3.13 higher risk of 

low birth weight compared to mothers who 

had a height above or equal to 150 cm, al-

though statistically, this result was not sig-

nificant. 

3. Analysis of the Effect of Mother's 

Arm Circumference with Low Birth 

Weight Incidents 

There are 8 articles that explain the effect of 

maternal arm circumference on the inci-

dence of low birth weight babies. The re-

sults of the meta-analysis showed that mo-

thers who had an arm circumference of less 

than 23 cm had a 3.79 higher risk of low 

birth weight compared to mothers who had 

an arm circumference above or equal to 23 

cm and this result was statistically signifi-

cant.  

4. Analysis of the Effect of Nutrition 

Counseling with Low Birth Weight 

Incidents 

There are 5 articles that explain the effect of 

providing nutritional counseling to mothers 

with low birth weight babies. The results of 

the meta-analysis showed that mothers who 

didn’t receive nutrition counseling had a 

2.98 higher risk of developing low birth 

weight compared to mothers who received 

nutrition counseling, this result was statis-

tically significant. 
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Figure 1. PRISMA Diagram 

 

Table 2. Extraction of data based on references included in quantitative analysis 

Variable Study (Year) aOR 95% CI Total of Sample 
Maternal 
height 
<150 cm 
> 150 cm 

Sema et al. (2019) 3.54 1.07 to 11.76 431 
Bater et al. (2020) 0.42 0.24 to 0.72 5,152 
Desta et al. (2020) 9.27 3.45 to 24.89 381 
Aboye et al. (2018) 4.61 1.34 to 15.8 308 
Mulu et al. (2020) 5.70 1.70 to 19.70 279 

Arm 
circumference 
<23 cm 
> 23 cm 

Abera et al. (2019) 6.51 2.85 to 14.91 380 
Girma et al. (2019) 5.62 2.64 to 11.97 279 
Ahmed et al. (2018) 5.62 2.64 to 11.97 286 
Siyoun and Melese (2019) 2.90 1.47 to 5.81 330 
Bekela et al. (2020) 4.27 2.24 to 8.50 354 
Beyene et al. (2021) 2.39 1.60 to 3.59 970 
Adane and Dachew (2018) 3.40 1.38 to 8.60 662 
Mingude et al. (2020) 7.99 3.50 to 20.30 300 

Nutrition 
counselling 
Yes 
No 

Sema et al. (2019) 2.03 1.01 to 4.06 431 
Girma et al. (2019) 4.05 1.95 to 8.38 279 
Ahmed et al. (2018) 4.05 1.15 to 7.03 286 
Siyoum and Melese (2019) 2.37 1.30 to 4.34 330 
Mingude et al. (2020) 5.85 2.14 to 14.80 300 

Identified articles from 
database (n=198) 

 

Records screened 
(n= 89) 

Records excluded (n= 185) 

Reports sought for 
retrieval (n = 76) 

Reports not retrieved 
(n= 4) 

Reports assessed for 
eligibility (n =13) 

 

Studies included in review 
and meta-analysis (n =13) 
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Table 1. Summary of Characteristics in Each Article 
Author 
(year) 

Title 
Study 

Design 
Results 

Sema et al. 
(2019) 

Associated Factors with Low Birth Weight in Dire Dawa City, 
Eastern Ethiopia: A Cross-Sectional Study 

A Cross-
Sectional 

Factors that influence the incidence of LBW are maternal height 
and arm circumference. 

Abera et al. 
(2019) 

Nutritional and non-nutritional factors associated with low birth 
weight in Sawula Town, Gamo Gofa Zone, Southern Ethiopia 

A Cross-
Sectional 

Factors that influence the incidence of LBW is maternal arm 
circumference. 

Aboye et al. 
(2018) 

Prevalence and associated factors of low birth weight in Axum 
town, Tigray, North Ethiopia 

A Cross-
Sectional 

Mothers who have a height of more than 150 cm have a greater risk 
of giving birth to LBW. 

Adane and 
Dachew 
(2018) 

Low birth weight and associated factors among singleton neonates 
born at Felege Hiwot referral hospital, North West Ethiopia 

A Cross-
Sectional 

Pregnant women who have arm circumference <23 cm are at 
greater risk of giving birth to LBW. 

Bater et al. 
(2020) 

Predictors of low birth weight and preterm birth in rural Uganda: 
Findings from a birth cohort study 

Cohort 
Mothers who have a height of more than 150 cm have a lower risk of 
giving birth to LBW. 

Beyene et 
al. (2021) 

The effect of antenatal depression on birth weight among 
newborns in South Gondar zone, Northwest Ethiopia: a 
population-based prospective cohort study 

Cohort 
Factors that influence the incidence of LBW are maternal height 
and arm circumference. 

Girma et al. 
(2019) 

Factors associated with low birthweight among newborns 
delivered at public health facilities of Nekemte town, West 
Ethiopia: a case control study 

Case-
control 

The provision of nutritional counseling and the size of the arm 
circumference were associated with the incidence of LBW. 

Mulu et al. 
(2020) 

Determinants of Low Birth Weight Among Newborns Delivered in 
Public Hospitals in Addis Ababa, Ethiopia: Case-Control Study 

Case-
control 

Mothers who have a height of more than 150 cm have a lower risk of 
giving birth to LBW. 

Ahmed et 
al. (2018) 

A health facility based case-control study on determinants of low 
birth weight in Dassie town, Northeast Ethiopia: the role of 
nutritional factors 

Case-
control 

Pregnant women who do not receive nutrition counseling have a 
risk of giving birth to low birth weight. 

Siyoum and 
Melese 
(2019) 

Factors associated with low birth weight among babies born at 
Hawassa University Comprehensive Specialized Hospital, 
Hawassa, Ethiopia 

Case-
control 

Pregnant women who do not receive nutrition counseling, and 
whose arm circumference is less than 22 cm are at risk of giving 
birth to low birth weight. 

Bekela et al. 
(2020) 
 

Determinants of Low Birth Weight among Newborns Delivered at 
Public Hospitals in Sidama Zone, South Ethiopia: Unmatched 
Case-Control Study 

Case-
control 

Pregnant women who have an arm circumference of less than 22 cm 
are at risk of giving birth to LBW. 

Desta et al. 
(2020) 

Maternal factors associated with low birth weight in public 
hospitals of Mekelle city, Ethiopia: a case-control study 

Case-
control 

Mothers with a height of less than 150 cm have a risk of giving birth 
to LBW. 

Mingude et 
al. (2020) 

Determinants of low birth weight among live birth newborns 
delivered at public hospitals in Gamo Gofa Zone, South Ethiopia: 
Unmatched case control study 

Case-
control 

The provision of nutritional counseling and the size of the arm 
circumference were associated with the incidence of LBW. 

www.jepublichealth.com 
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Table 3. Number of references and journal sources 

Journal Source Number of References 
BioMed Research International 1 
BMC Pregnancy Childbirth 1 
BMC Research Notes 1 
International Journal of Pediatrics 1 
Journal of pregnancy 1 
Archives of public health  1 
Italian journal of pediatrics 3 
Journal of Nepal Health Research Council 1 
PloS one 1 
SAGE open medicine 1 
BMC research notes 2 
Pediatric health, medicine and therapeutics 1 

 

The characteristics of each article included 

in the qualitative synthesis are described in 

table 1. The articles included in this syste-

matic review and meta-analysis study are re-

search articles using cross-sectional research 

methods. Subjects included in this study 

were infants weighing <2500 grams and in-

fants weighing 2500 grams as controls. All 

studies included in this research analysis are 

located in the country of Ethiopia. 

1. Effect of Maternal Anemia on the 

Incidence of LBW 

The results of pooled odds ratio analysis 

showed that pregnant women who were 

anemic during pregnancy had an odds of 

3.42 being more prone to giving birth to 

LBW babies compared to mothers who did 

not experience anemia, this result was sta-

tistically significant (p<0.001). The hetero-

geneity value (I2) showed the number 62% 

(p= 0.006), so the results of this meta-ana-

lysis used random effects (Figure 2). 

Based on the funnel plot of the meta-

analysis of the relationship between anemia 

in pregnant women and the incidence of 

LBW babies, there is a publication bias 

which is indicated by the asymmetry of the 

study by looking at the number of dots on 

the right and left sides and comparing it 

with the standard error (Figure 3). 

 

 
Figure 2. Forest plot of mother's height variable 
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Figure 3. Funnel plot of mother's height variable 

 

 

Figure 4. Forest plot of maternal arm circumference variable 

 

 

Figure 5. Funnel plot of maternal arm circumference 
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Figure 6. Forest plot of nutrition counseling variables 

 

Figure 7. Funnel plot of nutrition counseling variables 

 

DISCUSSION 

Pregnant women who are less than <150 

cm tall have a greater risk of giving birth to 

babies with low birth weight (OR = 3.13), 

this is in accordance with research conduc-

ted by Demelash et al., 2015; Inoue et al., 

2016; Zhang et al., 2015 who explained that 

pregnant women with a height of less than 

150 cm had a higher risk of giving birth to 

low birth weight compared to pregnant wo-

men with a height of 150 cm or more. 

The relationship between maternal 

height and fetal growth measures (i.e., birth 

length and birth weight) is determined by 

fetal genetics but not by nongenetic intra-

uterine effects (i.e., maternal height as an 

environmental factor that indirectly affects 

fetal growth) (Zhang et al., 2015). 

Pregnant women who have arm cir-

cumferences <23 cm have a greater risk of 

giving birth to babies with low birth weight 

(OR= 3.79). Assefa et al. (2012) and Ververs 

et al. (2013) reported that pregnant women 

with MUAC less than 23.5 cm are at risk of 

giving birth to babies with low birth weight 

compared to pregnant women with normal 

MUAC.  

Arm circumference is a good indicator 

because it is part of the body's protein re-

serves, and thin arms reflect a state of lean 

body mass, such as malnutrition. Arm cir-

cumference was identified as an indicator of 
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choice to determine the nutritional status of 

pregnant women because of its relatively 

strong relationship with LBW, narrow range 

of values, simplicity of measurement and 

does not require prior knowledge of gesta-

tional age (Ververs et al., 2013). 

Pregnant women who do not receive 

nutritional counseling have a greater risk of 

experiencing low birth weight (OR= 2.98), 

this is in accordance with Baghianimogha-

dam et al. (2015); Talie et al. (2019), and 

Zeleke et al. (2012) who received nutritio-

nal counseling or balanced nutrition for 

pregnant women during pregnancy had a 

lower risk of giving birth to LBW babies 

compared to pregnant women who did not 

receive balanced nutrition counseling. 

Mothers who did not receive nutritio-

nal counseling during antenatal care (ANC) 

were more likely to give birth to LBW ba-

bies compared to mothers who received nu-

tritional counseling during ANC follow-up. 

This is a fact that counseling about nutri-

tion has increased awareness of pregnant 

women about nutrition during pregnancy 

so that pregnant women can increase their 

nutritional intake to become balanced 

nutrition during pregnancy (Zeleke et al., 

2012). 

The conclusion of this study is that 

pregnant women who have a height less 

than <150 cm, arm circumference less than 

<23 cm, and do not receive nutritional coun-

seling have a greater risk of giving birth to 

babies with low birth weight. 
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