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Pregnancy is a natural phenomenon and there 

are annually about 180 million pregnant women 

throughout the world (1). Whereas pregnancy is 

a natural event that can result in a healthy baby 

born by natural childbirth process, the slightest 

neglect may lead this natural process to 

maternal and neonatal mortality (2). Results 

obtained from various studies around the world 

show that maternal indicators such as 

hematocrit, hemoglobin, serum levels of lead 

and zinc are correlated with fetal growth and 

birth weight. Lead is easily transmitted from 

mother to fetus so that the cord blood lead 

concentration is approximately 80-90% of 

maternal blood lead concentration (3). 

Reduction of lead during pregnancy has been 
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Background & Aims of the Study: Birth weight is one of the most fundamental 

and common health indicators used to assess the infants' status in each country. 

Maternal blood and its various cell types and parameters are of vital factors have 

impression on the fetus. Several risk factors are considered as the causes of low 

birth weight; however, in many cases it has no obvious reason. This study aims at 

reviewing the role of effective maternal indicators on birth weight. This research 

is of overview type designed using 19 papers collected from academic databases 

and search engines such as Pubmed, Proquest, Elsevier, Scopus. Papers were 

selected by cross-sectional and cohort designs, clinical trials, and systematic 

reviews. Papers were also searched in Persian databases, such as Iranmedex, 

Medlib, as well as scientific journals websites. Evaluation of various maternal 

parameters such as hematocrit, body mass index, hemoglobin, blood lead, and zinc 

and iron levels showed direct and meaningful relationship between child weight 

and maternal hematocrit, hemoglobin, and body mass index. Moreover, there 

exists an inverse relationship between child weight and maternal iron while it is 

noteworthy that there is no relationship between maternal blood lead level and 

child weight. At the end, it can be stated that many of the maternal parameters 

have adverse effects on the fetus; however, some of them has not been confirmed 

everywhere. Perhaps the reason for this difference in results comes from 

differences in race, geography, lifestyle, laboratory practices and etc. Thus, it is 

recommended that further studies be conducted in any region to determine the 

effect of each of these parameters. 

Keywords: 

Infant 

Mother 

Health indicators 

Weight 

Rreview study 

Hematocrit 

 

Please cite this article as: Gholamzadeh Baeis
 
M, Miladi Nia

 
M, Mosavi Nori E, Sharifirad

 
Gh, Mohebi S. An 

Overview of the Role of Effective Maternal Indicators on Birth Weight. Arch Hyg Sci 2014;3(2):79-84. 

An Overview of the Role of Effective Maternal 

Indicators on Birth Weight 
 

Background 

 



 

---------------------------------------------------------------------------------------------------------------------------------------- 

Archives of Hygiene Sciences                                                                        Volume 3, Number 2, Spring 2014 
© 2014 Publisher: Research Center for Environmental Pollutants, Qom University of Medical Sciences. All rights reserved. 

•  An Overview of the Role of Effective Maternal ...   Gholamzadeh Baeis M, et al. Arch Hyg Sci 2014;3(2):79-84. 

80 

verified for various reasons (4). Anemia is the 

most common nutritional deficiency in the 

world, especially in developing countries, 

increasing maternal and fetal mortality during 

pregnancy (5). Low birth weight is one of the 

most basic and common health indicators used 

to assess the status of the infants in each 

country (6). Several risk factors are available 

for low birth weight (7); however, there is no 

obvious reason for it in many cases (8). During 

pregnancy, insufficient storage or inadequate 

intakes of essential supplies can cause harmful 

effects on mothers (9). Regardless of 

gestational age, status of infants weighing less 

than 2,500 grams is considered as low birth 

weight. These infants compared to the normal 

weight babies are more vulnerable and are 

prone to many health problems (10). Low birth 

weight is also one of the main causes of infant 

mortality; in different countries the rate of low 

birth weight is directly related to mortality 

during infancy. The rate of low birth weight in 

the U.S. increased from 6.6 percent in 1981 to 

6.7 percent in 2000. This has been reported 8% 

in Iran. Many consequences are likely to be 

appeared as a result of low birth weight infants, 

especially in developing and underdeveloped 

countries. In addition to mental health 

problems, the high cost of healthcare and 

management of these infants will be imposed 

on their families (6). In 2001, the rate of low 

birth weight for singleton and multiple-birth 

increased to 7.7% comparing with the 6.8% in 

the 1980s (10). This study aimed at 

overviewing of the role of effective maternal 

indicators on birth weight. 

 

 
This study was of review-type designed using 

academic databases and search engines, such as 

pubmed, proquest, Elsevier, and Scopus, as 

well as keywords, including fetus, mother, birth 

weight, and hematocrit. Papers by cross-

sectional and cohort designs, clinical trials and 

systematic reviews were selected. Moreover, 

papers in Persian were gathered using several 

databases, such as Iranmedex, medlib, as well 

as from scientific journals' websites. 

 

Only papers published from 1990 to 2013 were 

included in this study. Thus, having found 27 

papers in initial search 19 papers meeting the 

study criteria were selected by examining each 

of these 27 papers. By careful study their 

results and conclusions are presented as 

follows. In selecting papers, recent studies have 

specifically examined the relationship between 

birth weight and surveyed parameters were 

considered. A number of papers assessed the 

parameters but did not examine its relationship 

with birth weight were excluded. 

Some examples of selected papers are given in 

Table 1. 
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Table 1) Some examples of selected papers 

Authors 
Research 

year 
Description Research result 

Mansouri , M . , et al 2009 
Relationship between maternal blood lead levels and low 

birth weight infants 

No meaningful relationship was 

observed 

SharifZadeh , F ., et 

al 
2008 Relationship between body mass index and birth weight 

Meaningful relationship was 

observed 

Alizadeh , Sh ., et al 2012 
Relationship between maternal hemoglobin concentration 

during pregnancy and some individual characteristics 

Meaningful relationship was 

observed 

MirzaRahimi, M ., et 

al 
2009 

Relationship between maternal serum zinc level and birth 

weight 

No meaningful relationship was 

observed 

Haniff J, Das A, Onn 

LT, Sun CW, Nordin 

NM, Rampal S, et al 

2007 Anemia in pregnancy in Malaysia 
35% prevalence of anemia during 

pregnancy 

Salimi , S ., et al 2012 
Relationship between hemoglobin concentration and body 

mass index during pregnancy and birth weight 

No relationship was observed 

between hemoglobin 

concentration and birth weight; 

however mother mass index is 

related to birth weight 

Laflamme EM 2011 
Matermal hemoglobin concentration of pregnancy 

outcome 

Meaningful relationship was 

observed 

Mirzaie F, Eftekhari 

N, Goldozeian S , 

Mahdavinia J. 

2010 
Prevalence of anemia risk factors in pregnant women in 

Kerman, Iran 

Prevalence of risk factors for 

anemia in this study is not high. 

Singh L, Chouhan C, 

Sidhu M 
2009 Maternal factors for low birth weight babies. 

There was a meaningful 

relationship between four maternal 

factors and low birth weight 

Faraji, R., et al  2010 
Relationship between hemoglobin concentration and BMI 

in the first trimester of pregnancy and birth weight 

No meaningful relationship was 

observed 

Mahmoudi, Z., et al 2011 Low birth weight and its related factors in Iran 
Underweight prevalence in Iran is 

relatively high. 

Ramezanali, F., et al 1986 Maternal hematocrit levels and birth weight 
Meaningful relationship was 

observed 

MirzaRahimi, M ., et 

al 
1989 

Relationship between maternal serum copper level and 

birth weight 

Meaningful relationship was 

observed 

EmamGhoreyshi, F., 

et al 
1983 

Iron status of mothers and its relationship with birth 

weight 

Meaningful relationship was 

observed 

Eghbalian, F., et al 1985 Assessing factors associated with low birth weight 

In this study, relationship between 

9 cases and low birth weight was 

found. 

SharifZadeh , F ., et 

al 
2008 Assessing Maternal BMI and birth weight 

Meaningful relationship was 

observed 

Alizadeh, L., et al 2012 
Hemoglobin concentrations and pregnancy outcomes in 

teenage pregnancy 

Meaningful relationship was 

observed 

Zarbakhsh, M., et al 2009 

The prevalence of low birth weight and comparing some 

of the biological characteristics of mothers with low 

weight infants with those of normal weight mothers 

In this study, a relationship was 

found between 5 cases and low 

birth weight. 

SharifiRad, Gh., et al 2010 

Evaluation of maternal weight gain during pregnancy 

based on recommended standards and its relationship with 

birth weight in Esfahan City. 

Direct and meaningful relationship 

between pregnancy weight gain 

and low birth weight was found. 

 

 
Evaluation of Maternal hematocrit levels: 

One of the major causes of low birth weight is 

maternal anemia during pregnancy. Moreover, 

in the case of high concentration of 

hemoglobin, the risk of adverse pregnancy 

outcome will be high (9). In a study conducted 

by Ramezanali (1986), it was found that there 

are relationships between risk of low weight 

(lower than 2500 grams) and maternal 

hematocrit levels in first and third trimesters, 

mother's height, age, nationality, gestational 

Results 
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age during pregnancy. No significant 

relationship was reported between maternal 

anemia and low birth weight and this is mostly 

emphasized in literature (9-13). In Ramezanali 

(1986), the average weight of babies whose 

mothers had normal hematocrit (between 36 

and 39) was significantly more than those of 

whose mothers had over normal hematocrit. In 

addition, the average weight of babies whose 

mothers have naturally high hematocrit 

(between 39 and 42) were also significantly 

more than the average weight of babies whose 

mothers congested, hematocrit higher than 42 

(9). Bondevik et al study aimed at investigation 

of the relationship between maternal hematocrit 

and risk of low birth weight and preterm 

delivery. It was found that maternal hematocrit 

item is clearly associated with higher birth 

weight in the first trimester (14). In the studies 

conducted by Ramezanali and Stevenson et al., 

it was concluded that high hemoglobin was 

related to the risk of low birth weight (9,15). In 

addition, in a study by Bondevik et al it was 

reported that high maternal hematocrit (over 

40) has no relationship with increased risk of 

low birth weight (14). The reasons for the 

differences in results can be due to low birth 

weight of samples with high hematocrit, non-

definition of high hematocrit in different 

studies, as well as biological and racial 

differences between observed populations.  

 
Evaluation of relationship between hemoglobin 

concentration and body mass index and birth 

weight: 

 The rate of low birth weight as one of the most 

common problems in neonatology was reported 

7.7% in all races. Anemia in pregnant women 

are approximately 56%, 18% and 80% in 

developing countries, developed countries, and 

South Asia, respectively (9,12). 

 
 Relationship between hemoglobin and birth 

weight:  
Anemia is the most common nutritional 

deficiency in the world, especially in the 

developing countries (16-17), such that 25 to 50 

percent of the world's population and almost 50 

percent of pregnant women suffer from anemia 

(18). 

In studies conducted by Salimi S, Faraji) et al 

(2010) and Laflam (2006) it was found that 

there is no relationship between low maternal 

hematocrit values (less than 37) and preterm 

delivery as well as intrauterine growth 

retardation and low birth weight. Moreover, 

Bondevik et al (2001)) showed no meaningful 

relationship between the hemoglobin 

concentration in the first and third trimesters of 

pregnancy and birth weight (11, 14, 19-21). 

Contrary, several studies revealed other results. 

In a study by Steer et al (1995), Scanlon et al 

(2000), and Ramezanali (9) (2006), it was 

shown that the increased risk of low birth 

weight in anemic women has a relationship 

with early pregnancy. In addition, Deshmukh et 

al (1998) indicated that maternal anemia was a 

major risk factor for low birth weight (22-24). 

While, Stevenson et al manifested that there 

was relationships between hemoglobin 

concentrations at first measurement during 

pregnancy care and an increased risk of 

stillbirth, preterm birth and small gestational 

age (SGA) (15). 

 
The relationship between maternal BMI and 

birth weight:  

In a study by Salimi et al and Kari (2008) a 

direct relationship was observed between 

maternal BMI and birth weight (19,25). In 

research by Singh et al (2009), maternal BMI 

less than 20 during pregnancy was among 

maternal factors mostly leads to low birth 

weight infants (26). Studies conducted by 

Sharifzadeh (2008) and Wise et al (2010) 

showed that low maternal pre-pregnancy body 

mass index has relationship with preterm birth 

and intensive low birth weight; and high 

maternal body mass index were related to 

macrosomia and high birth weight (27-28). The 

reason for these different outcomes can be 

attributed to racial differences. A common 
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point which was common almost in all of the 

studies reviewed was a direct correlation 

between pregnancy weight gain and birth 

weight (29, 30,11). 

Research by Khashan et al (2009) (31) 

suggested that obese women have an increased 

risk of macrosomia and cesarean rate and a 

lower risk of preterm birth. Contrary to 

Sharifzadeh et al(2012) (27), Rosenberg et al 

(2003) (32) stated that the period of pregnancy 

and the risk of preterm birth were not correlated 

with BMI in Chinese mothers.  

 
Evaluation of relationship between maternal 

blood lead level and low birth weight infants: 
In Mansouri M. (2009) it was shown that 

maternal blood lead levels strongly correlated 

with lead levels in cord blood and breast milk. 

Moreover, lead is easily transmitted from 

mother to fetus so that the cord blood lead 

concentration is approximately 80-90% of 

maternal blood lead concentrations (33-34). 

Increased blood lead levels may be due to high 

amount of lead in air, water, dust and food (34). 

Based on the results of Mansouri M. et al and 

West et al, higher maternal blood did not lead 

to infant weight reduction (33,35). In Mc 

Michael et al, maternal blood lead levels had no 

relationship with miscarriage, low birth weight, 

intrauterine growth retardation and congenital 

anomalies (36). Several studies showed that 

there was no relationship between birth weight 

and maternal lead levels. Currently lead level 

relationship with low birth weight is unclear 

(37-39). 

 
Iron status in pregnant women and its 

relationship with infants:  

Iron deficiency anemia is the most common 

type of anemia in pregnant women in the world 

may result in premature birth, as well as 

increased maternal and child mortality. Iron 

deficiency anemia in mothers affects fetal 

hematopoietic potential and fetal development. 

Hemoglobin, ferritin, and reticulocyte levels of 

infants are significantly related to maternal iron 

level (40). In Todd D study, it was found that 

birth weight and maternal hemoglobin and 

ferritin levels are inversely related. Because the 

larger and more weight infants need more iron 

and this further increases the risk of iron 

deficiency in the mother (41). In a study 

conducted by Emam Qureyshi F., it was 

extracted that there was a significant and direct 

relationship between increased number of 

deliveries and iron deficiency anemia in 

mothers. Iron deficiency in mothers is due to 

frequent pregnancies (40). 

 
Evaluation of effect of maternal serum zinc levels 

on weight infants:  

Zinc reduction during pregnancy can be 

attributed to the disproportionate increase in 

plasma volume, or the embryos-maternal 

transfer, reduction in binding of zinc, or zinc 

reduction in the diet, or the high volume of 

copper or even iron competence with zinc 

during absorption in the diet (41-43). In Rahimi 

(2010) research conducted in Ardebil City it 

was manifested that maternal serum zinc levels 

in Ardebil city were lower than normal; and it 

was reduced with increasing gestational age, 

but its level was not significant correlated with 

birth weight (8). In addition, in another study 

conducted by Osendarp et al and Tamura et al, it 

was concluded that the there was no significant 

difference among the groups receiving the zinc 

and placebo in terms of infants' birth weight, 

head circumference, arm circumference, and 

gestational age. These studies suggested that in 

patients with malnutrition the rate of zinc 

absorption is low, and its dose should be 

doubled for pregnant women (44-45). However, 

in a study carried out in 18 developing 

countries a positive relationship was observed 

between the level of maternal lead level and 

infant birth weight. This difference results in 

different studies may be as a result of 

differences in sampling, laboratory methods, 

and the quality as well as size of the sample 

(46). 
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Finally, it should be mentioned that maternal 

parameters have adverse effects on the fetus; 

however none of them have been definitively 

proven. Perhaps the reasons for this difference 

in results are due to differences in race, 

geography, lifestyle, laboratory practices and 

etc. For this reason, it is recommended to carry 

out larger studies in any region where the 

precise effect of these parameters can be 

determined. 
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