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Objective: Low birth weight (LBW) is a worldwide public health problem, and in emerging 
countries in particular. In newborns, various maternal and socio-economical factors can lead 
to LBW. The purpose of this study is to evaluate the risk factors associated with LBW in 
term newborns.

Methods: The study included 60 newborns with LBW (<2500 g) and 100 newborns with 
normal birth weight (2500−4000 g) as the control group. Father, mother and socio-eco-
nomic factors were questioned by face-to-face interviews with mothers. Head circumference 
weight and height of all newborns were measured. Study and control group were compared 
in terms of socio-economical, neonatal, paternal and maternal factors.

Results: Average head circumference, birth height and weight in LBW group were 33.03±1.29 
cm, 47.22±1.72 cm and 2328±154.55 g respectively. There was no significant difference in 
female/male ratio between the 2 groups. Statistically significant differences were found be-
tween the 2 groups in number of antenatal care visits, smoking habits and presence of child 
mortalities under the age of 5 (p=0.04, p=0.014 and p=0.033 respectively). Socio-economic 
characteristics were not also found to be significantly different between the 2 groups.

Conclusion: There are variety of factors leading to LBW, some of which can be prevented 
by ensuring a non-smoking pregnancy and high quality and sufficient number of antenatal 
care visits.
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INTRODUCTION

Birth weight is a key indicator of the development and 
growth of a fetus. It also has an important role in deter-
mining the probability of survival and physical and psy-
chosocial development of the baby.[1] Low birth weight 
(LBW), an important public health problem across the 
world, is an important factor affecting not only newborn 
mortality, but also infant and childhood morbidity.[2,3]The 
World Health Organization (WHO) estimate more than 
20 million newborns with LBW per year globally and that 
this constitutes around 15.5% of all births. More than 
95% of these babies are born in under-developed coun-
tries.[4−6]

Low birth weight has been described by WHO as a birth 
weight of under 2500 g irrespective of gestational age.[7] 

Birth weight specific infant mortality increases below this 
value.[3,8] Infants with LBW bear 40 times more risk of 
mortality in the first 4 weeks’ of life versus infants with 
normal weight.[2]

Development of fetus is dependent on a number of factors 
including the genetic nature of the fetus, adequate placen-
tal supply to fetus and hormonal and various growth fac-
tors. It has also been argued that there may be variances 

in fetal growth and birth weight based on ethnicity and 
geographical area.[9] Factors leading to LBW in different 
societies should be studied to take necessary actions to 
prevent LBW. In this study, we aim to assess risk factors 
associated with LBW in our local patient population by 
making a comparison between term newborns in our hos-
pital with LBW and those with normal birth weight.

MATERIALS AND METHODS

This prospective and comparative study was conducted 
according to the Helsinki Declaration Principles and was 
confirmed by the local ethics committee. All participants 
were informed verbally and in writing about the study and 
their written consent were obtained.

The World Health Organization defines under-2500 g 
newborns as LBW infants, between 2500 and 4000 g as 
normal birth weight infants, and above 4000 g as infants 
with macrosomia. Newborns had been divided into 2 
groups according to birth weight, a group that consists of 
LBW newborns (<2500 g) and a control group including 
normal birth weight newborns (2500−4000 g). Control 
and study group were compared in terms of socio-eco-
nomical, maternal and neonatal factors.
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Subjects were born in same hospital and socio-culturally 
were from middle class families. Subjects were selected 
from among newborns at their 38−42 gestational weeks. 
Exclusion criteria included preterm births (<38 weeks) 
and multiple births. All newborns underwent a compre-
hensive physical examination, including a weight, height 
and head circumference. 

Data collection was done using face-to-face interviews, 
where a structured and pretested questionnaire, including 
mother’s age, education, occupation, marital status, par-
ity, birth interval, health history, weight gain in pregnancy, 
smoking habits, number of antenatal care visits, hemoglo-
bin level before delivery and iron and folic acid intake dur-
ing pregnancy, and whether or not there were any child 
mortalities under the age of 5 in the past due to a medical 
condition and if yes, how many. Also included were father’s 
age, education and occupation, as well as socio-economical 
indicators such as the existence of social security, monthly 
household income and number of inhabitants at home.

Data analysis
In this study, the Statistical Package for Social Sciences 
(SPSS) was done using version 20.0 (SPSS, Chicago, IL).
The distribution characteristics of variables were evalu-
ated with the1-sample Kolmogorov-Smirnov test. In com-
parison of the clinical and demographic characteristics of 
LBW and control groups, X2 test was used for categorical 
variables and Mann-Whitney U test was used for continu-
ous variables. P<0.05 was accepted statistically significant. 

RESULTS

This study included 160 newborns in total: 60 newborns 
in the LBW group and 100 newborns in the control group.

Female/male ratio of the newborns with LBW included in 
this study was 2/1 and there was no significant difference in 
this rate between LBW group and control group (p=0.09). 

In LBW group; means head circumference, birth weight 
and height were 33.03±1.29 cm, 2328±154.55 g and 
47.22±1.72 cm respectively (Table 1).

Regarding maternal characteristics, there were not any sta-

tistically significant differences in terms of age, education, 
occupation, marital status, parity, birth interval, health his-
tory, hemoglobin level before delivery, iron and folic acid 
intake during pregnancy between two groups. However, 
statistically significant differences were found between the 
2 groups in maternal smoking, presence of child mortality 
under the age of 5 and number of antenatal care visits. 
The maternal clinical and demographic characteristics of 
groups are shown in Table 2.

When it comes to paternal characteristics, age, educa-
tion and occupation, any statistically significant differences 
were not found between two groups.

No significant differences were found regarding socio-eco-
nomic characteristics between two groups (Table 2).

DISCUSSION

Birth weight has been identified as both a good indica-
tor of fetus health, an important determinant of neonatal 
mortality and morbidity and one of the important driv-
ers behind growth in childhood and adolescence.[10] Fetal 
growth and birth weight differ from country to country, 
and even from region to region in the same country.[4,11] In 
developed countries, the most important factor affecting 
fetus growth has been mother’s smoking habit; whereas in 
developing countries the leading factors have been associ-
ated with maternal diet and infections.[12,13] Therefore, it 
is crucial to collect information on LBW and any factors 
leading to it in different parts of the world as this would 
provide key insights to creating solutions to the problem 
at hand.

Many factors affecting birth weight have been defined, and 
these can be classified as fetal, placental and maternal risk 
factors.[9] Although many studies have suggested a corre-
lation between mother’s age and LBW, some others have 
failed to do so. Studies by Shin et al.[3] and Hosain et al.[6] 
have been among those that suggest a strong correlation, 
with newborns from older mothers having higher birth 
weight.[3,6] On the contrary, our study does not suggest a 
statistically significant relationship between mother’s age 
and LBW. In line with our study, Biswas et al.[14] argue that 
there is no association between LBW and factors such as 
mother’s age, literacy, and occupation.[14] 

In many studies, it has been shown that there is an inverse 
correlation between fetus growth and mother’s smoking be-
havior. Moreover, smoking has been identified as the factor 
with the highest negative impact on fetal growth in devel-
oped countries.[12] In our study, we identified a strong cor-
relation between maternal smoking and LBW. Newborns by 
smoking mothers bear 3−4.5 times more risk of LBW when 
compared to newborns by non-smoking mothers. 

Every year, 10 million children under the age of 5 die glob-
ally.[15] Forty percent of these deaths occur within the first 
month of life, and 30% within the first week. According 
to WHO, 54% of child deaths under the age of 5 are due 
to malnutrition, and this has been a crucial health issue in 

Table 1.	 The demographic and clinical characteristics of 
LBW and control groups

		  Mean±SD

Characteristics 	 LBW group		  Control	 p
	 (n=60)		  group	
			   (n=100)	

Gender (male/female)	 21/39		  47/53	 0.09
Height (cm)	 47.22±1.72		  50.2±1.44	 −
Weight (cm)	 2328±154.55		 3336.4±337.7	 −
Head circumference (cm)	 33.03±1.29		  34.9±0.8	 −

SD: Standard deviation; LBW: Low birth weight; *Statistically significant inc-
reased values (p<0.05).
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emerging countries in particular.[16] In our study, we found 
that LBW was more common in babies whose mothers 
had previously lost an under 5 years old child due to a 
medical condition (p<0.05). Considering adequate food 
supply from the placenta to the baby is one of the most 
important factors for fetus growth, it would be a fair con-
clusion to say that lack of adequate food supply before 
birth may be one of the most important reasons of early 
infant mortality, particularly in neonatal period.

Many studies have highlighted the relationship between 

LBW and mother’s smoking habit, education, age, inad-
equate weight gain and any infections during pregnancy 
and insufficient antenatal care visits.[17] Socio-economical 
factors have been identified as having a high degree of as-
sociation with LBW, and among these socio-economical 
factors, number of maternal care visits during pregnancy is 
found to be a particularly important one.[17,18] In parallel to 
these findings, we also determined a statistically significant 
correlation between low numbers of antenatal care visits 
and LBW. What is also important regarding antenatal care 

Table 2.	 Maternal and socio-economical characteristics of LBW and control groups

Characteristics	 LBW group	 Control group	 p
		  (n=60)	 (n=100)

Education, n (%)
Illeterate	 4 (6.7)	 4 (4)	 NS
	 Primary school	 34 (56.7)	 56 (56)
	 Secondary school	 10 (16.7)	 19 (19)
	 High school	 9 (15)	 15 (15)
	 University 	 3 (5)	 6 (6)
Occupied, n (%)	 13 (21.7)	 13 (13)	 NS
Married, n (%)	 56 (93.3)	 97 (97)	 NS
Parity, n (%)
	 1	 26 (43.3)	 24 (24)	 NS
	 2	 13 (21.7)	 45 (45)
	 3	 13 (21.7)	 21 (21)
	 4	 6 (10)	 8 (8)
	 ≥5	 2 (3.3)	 2 (2)
Disease during pregnancy, n (%)	 15 (25)	 27 (27)	 NS
Maternal disease, n (%)	 5 (8.3)	 16 (16)	 NS
Smoking, n (%)	 15 (25)	 10 (10)	 0.01*
Antenatal care visits, n (%)
	 <3	 9 (15)	 6 (6)	 0.04*
	 >3	 51 (85)	 94 (94)
Iron intake, n (%)
	 None	 13 (21.7)	 13 (13)	 NS
	 Regular	 36 (60)	 65 (65)
	 Irregular	 11 (18.3)	 22 (22)
Folic acid intake, n (%)
	 None	 36 (60)	 58 (58)
	 Regular	 21 (35)	 34 (34)
	 Irregular	 3 (5)	 8 (8)
Child mortality (under age of 5), n (%)	 8 (13.3)	 4 (4)	 0.03*
Age (years) (mean±SD)	 28.45±6.69	 28.2±5.16	 NS
Weight gain (g) (mean±SD)	 11666.6±4817.5	 12260±5135.2	 NS
Hemoglobin level (g/dL) (mean±SD)	 11.98±1.5	 11.9±1.4	 NS
Social security, n (%)	 52 (86.7)	 86 (86)	 NS
Monthly income (Turkish Liras)
	 <1000	 7 (11.7)	 11 (11)
	 1000−2000	 41 (68.3)	 71 (71)
	 2000−4000	 7 (11.7)	 11 (11)	 NS
	 >4000	 5 (8.3)	 7 (7)
Number of inhabitants at home (mean±SD)	 4.95±2.7	 4.9±2.1	 NS

LBW: Low birth weight; SD: Standard deviation; *Statistically significant increased values (p<0.05); NS: Non-significant.
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Amaç: Düşük doğum ağırlığı (DDA), tüm dünyada ve özellikle gelişmekte olan ülkelerde bir halk sağlığı sorunudur. Çeşitli maternal ve 
sosyoekonomik faktörler yenidoğanlarda DDA’ya yol açabilir. Bu çalışmanın amacı term yenidoğanlarda, DDA ile ilişkili risk faktörlerini 
değerlendirmektir.

Gereç ve Yöntem: Çalışmaya hastanemizde doğan DDA’lı (<2500 g) 60 yenidoğan ve kontrol grubu olarak normal doğum ağırlığına 
(2500−4000 g) sahip 100 yenidoğan dahil edildi. Annelerle yüz yüze görüşülerek; anne, baba ve sosyoekonomik faktörler üzerine sorular 
içeren bir anket uygulandı. Tüm yenidoğanların ağırlık, boy ve baş çevresi kaydedildi. Toplanan verilere göre bu iki grup; yenidoğan, maternal, 
paternal ve sosyoekonomik faktörler açısından karşılaştırıldı.

Bulgular: Çalışma grubunda ortalama doğum ağırlığı, boy ve baş çevresi sırasıyla 2328±154.55 g, 47.22±1.72 cm ve 33.03±1.29 cm idi. 
Çalışma grubu ile kontrol grubu arasında kadın/erkek oranında istatistiksel olarak anlamlı bir fark yoktu. Sigara içme alışkanlıklarında, doğum 
öncesi bakım ziyaretlerinde ve 5 yaşın altındaki çocuk ölümlerinin varlığında iki grup arasında istatistiksel olarak anlamlı farklılık gözlendi 
(sırasıyla, p=0.014, p=0.04 ve p=0.033). Sosyoekonomik özellikler açısından iki grup arasında istatistiksel olarak anlamlı farklılık bulunmadı.

Sonuç: Düşük doğum ağırlığına yol açan birçok faktör vardır. Bu faktörler arasında yer alan sigara kullanımının engellenmesi ve anneye doğum 
öncesi kaliteli ve yeterli sayıda bakım hizmeti sunmak önlenebilir faktörlerdendir.

Anahtar Sözcükler: Düşük doğum ağırlığı; maternal risk faktörleri; sigara kullanımı; sosyoekonomik risk faktörleri; yenidoğan.

Term Yenidoğanlarda Düşük Doğum Ağırlığına Etki Eden Faktörlerin Değerlendirilmesi

visits is the quality of service during these visits, which is 
pointed out in some studies where the rate of improve-
ment in morbidity and mortality is not at the expected 
level in the face of increased numbers of antenatal visits.
[18,19] Therefore, a sufficient number of antenatal care visits 
with a high quality service level is of utmost importance as 
a preventive method against LBW.

A key limitation of our study is the relatively small sample 
size; however, this limitation is mainly due to our decision 
to exclude any pre-term newborns and focus only on term 
newborns, eliminating any bias and noise factors due to 
pre-term newborns that may have led to false conclusions.

CONCLUSION

Many factors can lead to LBW development. However, 
improving maternal general health conditions, cessation 
of smoking during pregnancy and providing sufficient and 
qualified antenatal care visits are the key issues for preven-
tion of LBW.
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