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Abstract 
Low birth weight (LBW) has been defined by the World Health Organization 

(WHO), a weight at the birth time of less than 2,500g. The percentage of LBW is 

mostly considered as an indicator of health at population-level worldwide, and 

attenuating LBW incidence is the most important health strategy around the globe. 

Multiple elements influence the period of pregnancy and fetal growth, and 

consequently, the birth weight. Greater than 20 million newborns worldwide, 

representing 15% globally of total births bears LBW, 95.6% of these newborns 

belong to underdeveloped countries. The World Health Assembly has formulated a 

recent goal to decrease the incidence of LBW by 30% during 2010 and 2025. 

Among the major challenges in estimating the occurrence of the LWB is the fact 

that greater than half of newborns in the under-developed countries are not being 

weighed at the time of their birth. Previously, most measurements of LBW for 

under-developed countries were established on statistics collected from health 

facilities. Despite, these estimates are prejudiced for the majority of under-

developed countries because the majority of newborns are not born in health 

centers. Since the last few decades, household inspection estimates have become 

much more extensively available, and several new methods have been adjusted to 

these estimates that rectify the underreporting of birth weights. In the long run, 

additional research in genuine LBW data collection methodology and improved 

interventions in the social health determinants will be the key role factors that will 

bring further improvements in reducing the proportion of LBW. 
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Introduction 
The initial measurable commodity of a newly born is 

always it's birth weight that must be preferably 

measured during the first hour of live birth, before 

the significant postnatal loss of weight [1]. In 1992, 

United Nations Children’s Fund (UNICEF) and 

WHO issued the very first universal, territorial and 

country’s based estimation of LBW. Low birth 

weight (LBW) has been defined by the WHO, a 

weight at the time birth of less than 2,500g (5.5 

pounds). The percentage of LBW is mostly 

considered as an indicator of health at population-

level worldwide, and attenuating LBW incidence is 

the most important health strategy around the globe. 

Epidemiological observations have proven that LBW 

infants are approximately 20 times more likely on the 

verge of imminent death than heavier babies. LBW 

seems to be either the result of preterm birth (<37 

weeks of gestation) or because of intrauterine growth 

restriction (IUGR). Multiple elements influence the 

period of pregnancy and fetal growth, and 

consequently, the birth weight. They impart to the 

infant, the mother, or the environmental conditions 

and play a vital part in predicting the expected birth 

weight and the subsequent health conditions of the 

infant. The attributes of LBW set by WHO 

specifically work for comparable health census and is 

not suitable for analytical care. Respective countries 

can select equivalent cutoff values for clinical 

purposes [2]. LBW is further categorized into very 

low birth weight (VLBW); weight at the time of birth 

that is (<1500g), and extremely low birth weight 

(ELBW); weight at the time of birth that is (<1000g) 

[3]. The sole perspective of this review article is to 

assess the recent incidence of LBW, possible 

causative elements, and its prevention strategies.  

Risk factors and their effects on LBW 

LBW seems to be either the result of preterm birth 

(commonly defined as <37 weeks of gestation) or the 

newborn being small for gestational age (SGA) 

caused by intrauterine growth restriction (IUGR) [4, 

5]. LBW infants have a high predilection of 

developmental delay, death during the early infant 

period and later in early childhood [6, 7]. A neonate 

born with LBW is generally considered on the verge 

of multiple disadvantages. Around 27% of the four 

million neonatal demises per year universally are just 

because of preterm birth. The SGA and preterm birth 

also attribute to pivotal incidental elements of 

newborn demise. LBW is recognized for 60% to 80% 

of global neonatal demise [8]. Significant ethnic and 

racial discrepancies lie among birth end results for 

pregnant women and newborns. In the United States, 

in the year of 2013, the overall preterm birth rate was 

around 11.4%. Though, 16.3% neonates born to non-

Hispanic black parents were born preterm, compared 

to 10.2% neonates born to non-Hispanic white 

parents and 11.3% neonates born to Hispanic parents 

[9]. During the year of 2013, the rate of preterm 

births to black parents was 60% higher than the rate 

of preterm births to non-Hispanic white parents and 

44% higher than the rate of preterm births to 

Hispanic parents. Despite taking into account the 

recognized risk factors (e.g., smoking, overweight, 

hypertension), differences of preterm birth rates 

between black and white neonates exist [10]. Preterm 

birth incidence for Hispanic women ranges nearly 

one out of every four (23.2%) preterm births in the 

United States. Furthermore, the incidence of preterm 

birth  among Hispanic population is decreasing at a 

slower pace from the peak year rate (declining 5.7% 

during peak years of 2007 and 2012) compared to 

non-Hispanic white population (declined to 12% 

during peak years of 2006 and 2012) and non- 

Hispanic black population (declined to 10.8% during 

peak years of 2006 and 2012) [11]. Risk factors that 

can lead to LBW include multigravida, juvenile age 

of conception, illicit drug abuse, women of short 

stature, women living in high altitude, a woman’s 

body composition at the time of conception, women 

socioeconomic status, exposure to HIV, alcohol 

consumption, exposure to malaria, and lack of 

prenatal care [12-14]. Teenagers (>20 years) are not 

physiologically (e.g., inadequate maturation of the 

uterus, decreased the quantity of gonadal hormones 

and decreased blood supply to the uterus) and 

emotionally, may face unique challenges [15]. 

Teenagers have increased predilection to take part in 

hazardous trends (e.g., alcohol use and  smoking) 

during gravidity, their gravidities are prone to be 
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unexpected and/or undesired, more prone to seek late 

or not at all prenatal care, and least expected to gain 

appropriate gain of weight during gravidity in 

comparison to adult women (20 years or more) [16]. 

Smoking during the period of gravidity is an 

imperative adjustable risk element for unwanted 

gravidity outcomes and childhood mortality and 

morbidity. Maternal use of tobacco during pregnancy 

is correlated with elevated risks of LBW and birth of 

preterm newborn, spontaneous abortion [17-20]. 

Evidence of elevation in the risk of childhood asthma, 

psychopathology, and newborn demise, have been 

reported [21-25]. Abeyance of smoking during 

gravidity has shown to lower the rates of preterm 

births and LBW [26]. 

 Mothers with active smoking during pregnancy 

have a twofold increase to give birth to LBW 

neonates. Neonates with LBW have been found to be 

expected in a mother with environmental tobacco 

exposure (ETS) [27, 28]. Exposure to environmental 

toxins during pregnancy, such as increased levels of 

blood lead, even significantly below than 10 ug/dl 

may lead to preterm birth, stillbirth, abortion, and 

parturition of LBW newborn [29]. Developing 

countries where indoor air pollution is produced by 

the combustion of solid fuel is significantly higher; 

the risk of having a LBW infant is as high as 21% 

[30]. A study to rule out the correlation between 

LBW and increased level of ambient carbon 

monoxide (CO) showed that the effect of elevated 

level of ambient CO on birth weight was equal to the 

effect of maternal tobacco usage during pregnancy 

[31]. It has been found directly that aircraft noise is 

associated with the birth of LBW and preterm 

neonates [32, 33]. Heavy metals exposure, such as 

mercury during pregnancy has been associated with 

an elevated possibility of LBW neonates in mothers; 

who have consumed oily fish [34]. An infant’s 

weight right after the birth is attributed as a 

paramount indicator of infant and maternal nutrition 

and health. Intrauterine undernourishment 

significantly elevates the possibility of demise in very 

infancy and childhood period. Neonates which 

manage to survive tend to have poor immunity, a 

higher predilection towards a different kind of 

diseases and are prone to be underweighted, with 

decreased IQ, intellectual skills and muscle strength 

overall their lifetime [35]. Neonatal and maternal 

outcomes are highly dependent on the nutritional 

condition of the mother during pre and post gravidity. 

To avoid LBW, appropriate nutrient intake and 

supplements are required [36]. LBW and 

inappropriate fetal growth are always associated with 

maternal malnutrition. Wherever it is necessary, 

maternal nutrition should be supplemented with folic 

acid, iron, and micronutrients. It has been observed 

that mothers provided with multiple micronutrients 

during the course of pregnancy; showed a reduction 

of LBW about% in low-income countries [37]. The 

appropriate amount of iodine and folic acid near the 

fertilization and of iodine and iron throughout 

gravidity are beneficial for the appropriate growth of 

the growing neonatal central nervous system. It has 

been found that a balanced protein-energy diet in 

undernourished women helps in reducing the 

incidence of LBW [38]. The intake of lipid-derived 

formulas for gravidas; especially for undernourished, 

has been used as a method to enhance fetal 

developmental outcome [39]. Furthermore, 

interventions such as preventing unplanned 

pregnancy, early age pregnancy and late age of 

marriage are also required [40]. 

LBW and ethnic disparities 

Significant racial and ethnic inequalities coexist 

among birth outcomes for gravidas and neonates. The 

inequalities in birth weight among people of 

particular ethnic groups and races are profoundly 

studied [41-43]. Several studies conducted in the 

United States have shown that the magnitude of 

LBW is higher among African-American population 

[44-47]. Neonates born to Non-Hispanic black 

parents have notably elevated rates of LBW, infant 

demise, and preterm birth compared to neonates born 

to Hispanic parents and neonates born to non-

Hispanic white parents. In 2013, the rate of LBW for 

live single births was 6.3%. The measured rate of 

LBW of total births was 8.0%. Although, the rate 

LBW neonates to black parents (13.1%) was nearly 

twice that of  LBW neonates born to white parents 

(7%) and LBW neonates born to Hispanic parents 
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(7.1%) [48]. The neonatal demise percentage has 

decreased in comparison with their peak in 1960, 

although the racial disparity among births to black 

gravidas compared to white gravidas has been 

increased from 1960 to 2011 [49].  Similar  findings 

are observed in the United Kingdom (UK) in 

neonates born in South-Asian, Black-Caribbean, and 

Black-African-descent in comparison with neonates 

born in the UK-origin white mothers [50]. Similar 

findings showed discrepancies in the percentage of 

LBW and birth weight among the non-Dutch and 

Dutch communities in Netherlands [51, 52]. Perinatal 

and infant mortality is strongly related to birth weight 

[53, 54]. The possibility of unfavorable consequences 

has been found not merely in those born with a LBW, 

yet in an extensive range of birth weight. Although, 

weight at the time of birth is also correlated with poor 

outcome and early death in the subsequent span of 

life, e.g., correlation of LBW with illnesses during 

the adolescent period, such as diabetes type II and 

cardiovascular diseases have been documented [55, 

56]. The raised percentage of LBW and birth weight 

of lower mean between different ethnic communities 

might be the consequence of several factors [57, 58]. 

Numerous factors have been documented that are 

related to birth weight, such as socioeconomic 

conditions, maternal height, maternal age, BMI, 

preconception weight, smoking, gestational age,  

parity, alcohol use, and marital status [59-67].  

Global incidence and trends of LBW  

The percentage of LBW is mostly considered as an 

indicator of health at population-level worldwide, and 

attenuating LBW incidence is the most important 

health strategy around the globe [68]. In the year of 

1992, the LBW rate for less developed countries was 

between 5-33%, with an average of 17%, and for 

industrialized countries; LBW was around 7%. In the 

year of 2000, efforts for estimating global and 

country’s LBW were enhanced by WHO and 

UNICEF. The monitoring process of LBW 

prevalence worldwide helped in the recognition of 

the limitations of data available. A large proportion 

of neonates not weighted at the time of birth carry an 

inevitable limitation towards the infallible monitoring 

of LBW. In order to overcome these limitations, 

UNICEF proposed the procedure developed by 

Boerma et al. [69] for collecting LBW data. The 

percentage of LBW, described as the magnitude of 

newborns having a weight of <2,500 grams, is 

checked through by household surveys and health 

department’s inspection [70]. During 2011, greater 

than 20 million neonates, an approximated 15% 

universally, had LBW at the time of birth. In South 

Asian countries, the one-third universal burden of 

LBW was solely carried by India (Fig.1). 

Fig. 1 Five countries responsible for more than half of the universal 
LBW load (Global Nutritional Database conducted by UNICEF, 

2012). The Y-axis shows the number of LBW reported incidences. 
 

The greatest regional incidence of LBW has been 

found only in South Asia so far, with one in four 

neonates weighing less than 2,500g at birth (Fig. 2). 

The percentage of LBW has exceeded 20% in India, 

Pakistan, Philippines, Mauritania, and the Nauru, and 

in the Sub-Saharan African region, the percentage 

has been found more than 10%. According to the 

report by UNICEF Global Nutrition Database, 2012, 

greater than 50% of the global load of LBW has been 

associated with 5 of the 24 countries included in it. 

Among the major challenges in estimating the 

occurrence of the LBW is the fact that greater than 

half of newborns in the under-developed countries 

are not being weighed at the time of their birth, as in 

2011 too.  This has significantly revealed a 

discrepancy of adequate care of a newborn and also 

presented as a big hurdle in precisely measuring  
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Fig. 2 Percentage of neonates having a weight less than 2,500 g at the 

time of birth (Global databases conducted by UNICEF, 2014). 

 Fig. 3 Percentage of neonates not weighed at the time of birth (Global 

databases conducted by UNICEF in 2014) 

 

LBW percentage. Several possible 

arrangements have been applied to overcome the 

issues of birth weights under reporting; still the rates 

are prone to miscalculate the exact gravity of 

the issue [71]. According to epidemiological analysis 

based on international comparison; neonates having 

<2,500g have been found relatively 20 folds more 

prone to death in comparison with healthy heavier 

infants. A novel goal has been formulated by World 

Health Assembly to decrease the incidence of LBW 

by 30% during 2010 to 2025. While in 2013; in 

contrast to 2011, approximately 22 million neonates 

(an approximated 16% of total neonates born 

worldwide that specific year) had LBW. Still, precise 

monitoring of real incidence is greatly demanding, 

although around half of the world’s neonates are not 

being weighed right after their birth (Fig. 3). Globally, 

between regions, the highest percentage of LBW 

belongs to South Asia, where one in four neonates is 

having <2,500 grams. Approximately, 66% of 

neonates in South Asia are not being weighed at the 

time of their birth [72]. The available trend data from 

house-based analysis such as, multiple indicator 

cluster surveys (MICS) and demographic and health 

surveys (DHS) are confined, encircling around 60% 

of the under-developed world’s population, with the 

exception of China. An assay of recent tendencies in 

LBW is challenging due to the limitation of 

comparison of estimates among countries and within 

the countries over the time. Although, the statistics 

show that the percentage of LBW has been consistent 

since the 1990s to 2010 in both Sub-Saharan Africa 

and Asia. Statistical analysis was inadequate to 

measure the LBW incidence of other regions of the 

world [73].  

Recommendations 

Despite decades of continuous research and 

prevention attempts, LBW remains a leading public 

health issue. More research is needed to highlight 

how the many factors affecting LBW interplay 

because, for every lucid finding, there are numerous 

pending questions. There is an increasing 

concurrence that the complicated concerns enclosing 

preterm and LBW births call for a broad approach, 

one that addresses a broad range of risk factors. Just-

in-time solutions (those introduced during pregnancy) 

are not enough. Preventing LBW requires a lifetime 

approach to the health of men and women, one that 

takes complete coverage of socioeconomic and 

environmental as well as medical concerns and 

integrates effective public awareness campaigns. 

Following strategies are required to reduce the 

incidence of LBW: (1) Broad availability of medical 
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and dental assistance, taking a lifetime approach to 

health facilities; (2) emphasis on smoking prevention 

and abeyance; (3) ensure that women undergoing 

pregnancy get appropriate nutrition, (4) focus on 

social, demographic, and environmental risk factors 

and (5) continuous research on the causes of LBW. 

Conclusions 

LBW is still a consistent debatable health problem 

over the globe because of its threatening 

consequences for the well-being of infants, in their 

later life span. Several factors have been proven 

directly responsible for the occurrence of LBW 

worldwide. Among the most seriously accountable 

factors;  preterm birth, intrauterine growth restriction, 

smoking, multigravida, race, ethnicity, 

socioeconomic status, extremes of ages (<20years 

and >40 years), unplanned pregnancy, lack of 

appropriate weight gain before pregnancy,  usage of 

illicit drugs , alcohol consumption, exposure to HIV 

and other infectious organisms, lack of essential 

micro-nutrients, imbalance of energy-rich diet, 

chronic illness,  exposure to heavy metals, and lack 

of prenatal visits during pregnancy; are still 

considered the main culprit of LBW. Under-

developed countries of South-Asian region, 

especially India alone, carry the highest burden of 

LBW worldwide and the incidence of LBW is still 

rising in South-Asian region. Poor socioeconomic 

conditions of under-developed countries are the chief 

attributes leads towards the increased incidence of 

LBW, as compared to developed countries. The 

requisite of LBW prevention for decades have been 

smoking cessation and prenatal care. Recently, it has 

been analyzed that both preterm birth and IUGR, 

cannot be effectively prevented by prenatal care in its 

current state because there is not a single specific 

diagnostic tool that can warn us about imminent 

preterm birth and a very little information is available 

about how a preterm birth can be prevented. The 

preponderating methods to prevent LBW basically 

concentrate on instigating modifiable particular 

factors, such as maternal psychological stress or 

obesity. Recently, the most favorable steps to reduce 

LBW seem to be the following; ameliorating 

women's overall health status over the life span 

(ameliorating health conditions such as diabetes, 

psychological illness, asthma, and  various others that 

are directly linked to unexpected birth outcomes), 

improving health behaviors of pregnant women 

(including appropriate weight gain, quitting illicit 

drug usage, and smoking cessation), improving 

family planning to reduce unexpected pregnancies, 

appropriate gap of preferably 18 months for the 

subsequent pregnancy, engaging in advised 

preconception attitudes like recommended intake of 

folic acid supplements, and appropriate screening for 

certain medical conditions during pregnancy. A large 

proportion of neonates not weighted at the time of 

birth carry an inevitable limitation towards the 

infallible monitoring of LBW. In the longer term, 

additional research in genuine LBW data collection 

methodology and improved interventions in the 

social health determinants will be the key role factors 

that will bring further improvements in lowering the 

incidence of LBW. 
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