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IntrOductIOn
Lead is a neurotoxic metal that is widespread in the environment [1]. 
Industrial activities, environmental pollution, agricultural technology 
and processed foods are the main sources of lead [2]. Lead exists in 
water, food, soil, air, dust, paint, toy, lead glazed ceramic pottery and 
battery [3]. The first reports of lead poisoning were published in early 
19th century in England. Blood lead level of the women who were 
exposed to lead in workplace or house was reported to be high and 
a relationship was found between high blood lead levels and low 
birth weight [4]. Lead causes adverse effects in blood, neural and 
renal systems and damage of the organs depends on exposure to 
lead and absorption and desorption [5]. The developing foetus and 
children are vulnerable to adverse health effects of lead. Lead is easily 
absorbed through skin, respiration and digestion [6]. The pregnant 
women who were in touch with lead since childhood, lead is highly 
stored in their bones and discharged from bones during pregnancy 
and breastfeeding and enters the blood again [7]. In these women, 
more than 85% of the lead entering the body is absorbed and is 
transferred from placenta to foetus and causes serious adverse 
health effects in foetus. Umbilical cord blood lead level of 10 µg/dl 
is accompanied by adverse effects such as miscarriage, premature 
birth, low birth weight [8] and higher level of lead causes more serious 
complications such as fetal abnormalities, brain injury, hearing and 
visual impairment and even death [5,6]. According to Agency for 
Toxic Substance and Disease Registry (2007), there are adverse 
effects such as neurodevelopmental defect, delay in reproductive 
system, neurobehavioral effects, reduction of GFR and reduced 
heme synthesis in PbBs < 0 µg/dl [6]. So, U.S. Preventive Services 
Task Force (USPSTF) suggests routine screening of pregnant women 
and children about concentration of the blood lead [9]. In 2010, 
the US Centers for Disease Control (CDC) [3], and the American 
College of Obstetricians and Gynecologists recommended that 
B-Pb should be <5 µg/dl in the pregnant women [10].

Results of the studies conducted on lead level of mother and birth 
outcome are controversial. Some previous studies found significant 
reverse relationship between level of umbilical cord blood lead and 
newborn anthropometry [1,5,11-14]. In other studies, there was no 
relationship between high umbilical cord blood lead and weight, 
length and head circumference of the newborn [15,16]. Considering 
the results in the previous studies and that birth weight is a predictor 
factor of growth and development and survival of the newborn [5] 
and low birth weight is one of the important factors of mortality 
[17], and 5-12% incidence of low birth weight in Iranian newborns 
[18,19,20], in addition to, relation between blood lead of mother and 
umbilical cord blood lead in newborns [9,21,22], also, the presence 
of refinery and petrochemical industries in the middle of Abadan, 
the researchers carried out this study. Results of this research can 
be applied in health planning of mothers and newborns. The aim of 
this study was to determine umbilical cord blood lead level and its 
relationship with birth weight, length and head circumference of the 
newborns in Abadan, Iran.

MAtErIALs And MEtHOds
This study was a cross-sectional study that was done from June to 
September 2013 for four months. Ethics approval for the study was 
obtained from Ethical Committee of Ahvaz Jundishapur University of 
Medical Sciences. All mothers participated in the study with informed 
consent. Sampling was done with non probability sampling. In this 
way, all newborn that had the inclusion criteria since start of the 
study were selected as sample and this continued until reaching 
final size of the sample. 

Participants: The research population included mothers and 
newborns in Abadan hospitals. To determine the sample size, mean 

estimate formula of  was used. (α=0.05, б=28.5, 

d=5). In this study, 147 samples were included. Inclusion criteria for 
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ABstrAct
Introduction: High concentration of blood lead is accompanied 
by adverse health effects on growth of foetus and the 
newborn. 

Aim: The aim of this study was to determine umbilical cord 
blood lead level and its relationship with birth weight, length 
and head circumference of the newborns in Abadan, Iran.

Materials and Methods: In this cross-sectional study, 3 
ml blood was collected from the umbilical cord vein in 147 
newborns, immediately after the birth. Blood lead was measured 
using atomic absorption spectrophotometry. Data collection 
instruments included demographic questionnaire (age of 
mother, gestational age, newborn gender, job and education of 
mother) and also data registration form (umbilical cord blood 

lead concentration, weight, length, and head circumference 
of newborn). Data was analyzed with SPSS software version 
16.0. 

results: The mean of umbilical cord blood lead was determined 
0.65±0.32 µg/dl (0.3-1.35 µg/dl). The decrease of birth weight 
with increased blood lead level was small and was not 
statistically significant. There was reverse significant correlation 
between umbilical cord blood lead level and birth length and 
head circumference. There was no significant correlation 
between blood lead and other variables such as age, weight, 
education and job of mother and gestational age.

conclusion: Umbilical blood lead level was determined <5 µg/
dl. Excess of umbilical cord blood lead caused decreasing birth 
weight, length and head circumference of the newborns.
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To determine relationship between gender of neonate and blood 
lead, independent t-test was used and no significant correlation was 
obtained (t=1.07, df=147, p=0.29). Relationship between umbilical 
cord blood lead and other variables of age, weight and education 
of mother was also studied and no significant correlation was found 
in any case. No significant relationship was reported between 
umbilical cord blood lead and residential place with Mann–Whitney 
test (p=0.74) and job of parents with Kruskal–Wallis test (p=0.71).

the participant was, 15–49 years old, full term and single pregnancy. 
The exclusion criteria included mothers with acute, chronic and 
metabolic diseases, habit of smoking, severe stress in pregnancy 
and twin pregnancy. 

data collection and analysis: Data collection instruments included 
demographic questionnaire (age of mother, gestational age, newborn 
gender, job and education of mother) and also data registration form 
(umbilical cord blood lead concentration, weight, length, and head 
circumference of newborn). A total of 3 ml blood was collected from 
umbilical cord vein using heparin as anticoagulant, immediately 
after the birth. The samples were kept under cold conditions in 
cold box and sent to Biochemical Laboratory of Abadan School of 
Medical Sciences. Tests were performed by a single individual and 
with atomic absorption spectrophotometry equipped with GTA 120 
graphite furnace, Varian model. All statistical analysis was performed 
using SPSS software version 16.0. A p≤0.05 was set as the level of 
statistical significance. Descriptive statistics were reported as mean 
±SD. Means of two and more than two groups were compared with 
t-tests or parametrical equivalence (Mann–Whitney) and Kruskal–
Wallis test. Spearman correlation coefficient was calculated for 
correlation between two quantitative variables. 

rEsuLts 
Blood lead concentrations in these sample were low (<5 µg/dl). 
Characteristics of mothers and newborns at time of study enrollment 
and mean and standard deviation of umbilical cord blood lead, birth 
weight, length and head circumference are given in [Table/Fig-1,2].

Relationship between blood lead and birth weight was studied with 
Spearman correlation coefficient and the decrease of birth weight 
with increase blood lead was small, it was not significant (p=0.092, 
r=-0.141) [Table/Fig 3].

A significant correlation was found between length and head 
circumference of newborn and umbilical cord blood lead (r=-0.22, 
p=0.008), (r=-0.20, p=0.01) [Table/Fig-4,5].

Variables No. (%)
mean±Sd

Newborn:

Sex Male 52.4% (77)

Female 47.6% (70)

Weight ≤2500 g 5.4% (9)

≥2500 g 94.6 (138)

Mother:

Age (years) 25.4±5.1

Weight (Kg) 72.6±10.3

Gestational Age (weeks) 38.3±3.82

Urban / Rural Urban 88.4% (130)

Rural 11.6% (17)

Education of mother Less than high school 21.8% (32)

High school 51.6% (76)

Some college or bachelor degree 26.6% (39)

Job status Housewives 95.2% (140)

Employed 4.8% (7)

[table/Fig-1]: Characteristics of mothers and newborns at the time of study enroll-
ment (n=147).

Variables mean Sd

Lead concentration (µg/dl)  0.65          0.32

Weight (g)  3167.55     438.29   

Length (cm) 49.25    3.18

Head circumference                34.32 1.48

[table/Fig-2]: Mean and standard deviation of umbilical cord blood lead concen-
tration, birth weight, length and head size.

[table/Fig-3]: Relationship between umbilical cord blood lead and newborn birth 
weight.

[table/Fig-4]: Relationship between umbilical cord blood lead and newborn head 
circumference.

[table/Fig-5]: Relationship between umbilical cord blood lead and newborn birth 
length.

[table/Fig-6]: Relationship between umbilical cord blood lead and gestational age.
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No significant relationship was reported between gestational age 
and umbilical cord blood lead based on Spearman correlation 
coefficient (r=-0.08, p=0.28) [Table/Fig-6].

dIscussIOn
In this study, mean umbilical cord blood lead was determined as 
0.65±0.32 µg/dl (0.3-1.35 µg/dl) and blood lead was <5 µg/dl. 
Some previous studies had similar results [21,23,24,25]. Umbilical 
cord blood lead was reported to be 0.015±0.009 µg/dl in France 
and 0.3±0.5 µg/dl in Portugal [23]. Based on studies by Zentner LE 
et al., Schell CM et al., and Al-Jawadi AA et al., the umbilical cord 
blood lead level were reported as 3.9µg/dl, 1.58µg/dl, 3.26±1.91µg/
dl respectively [5,21,24]. In the study by Lee MG et al. blood lead 
level of women of reproductive age (20-49 years) was determined 
1.8 µg/dl in America [25].

Blood lead level of neonate depends on exposure of mother to 
lead in environment, its storage in body and lead release in blood 
in pregnancy and its passage from placenta to foetus [7,21]. Also 
maternal diet and nutritional status during pregnancy affects blood 
lead level. Diet containing vitamin D, calcium, iron and zinc affects 
on reduction of neonatal blood lead level. Specially, relationship 
between high calcium level of mother and low lead level of neonate 
has been proved in some studies [21,24,26,27]. Lead and calcium 
have similar chemical structure and lead can potentially impair normal 
fetal bone growth by removing calcium from bone and replacing it 
with calcium in bone [26]. In study by Rothenberg in 1996 in Mexico, 
high consumption of milk in pregnancy was accompanied by low 
lead level in neonates [27]. Al-Jawadi AA et al. in Iraq showed that 
consumption of milk and its products in pregnancy and high calcium 
of mother were effective in prevention of blood lead level of mother 
and high iron of mother has protective role against umbilical cord 
blood lead level [24]. Results of study by Schell CM et al. also confirm 
that high Vitamin D, calcium and iron of mother has protective role 
against lead. So, increase in two standards of deviation in iron and 
calcium of mother reduces neonate blood lead level to 0.77 µg/dl or 
reduces mean neonate blood lead level by 45% [21].

In the present study, results showed the decrease of birth weight 
with increase B-Pb was small and was not statistically significant. 
Also, there was reverse statistically significant correlation between 
umbilical cord blood lead level and length and head circumference 
that means when umbilical blood lead increases, the length and 
head circumference decreases. This finding is similar to result of 
study by Taylor CM et al. They found evidence for adverse effects 
of maternal B-Pb on the incidence of preterm delivery, birth weight, 
head circumference and crown heel length [1]. In study by Ramadan 
ELSawi I et al., there was significant difference between reduction of 
Hb level, gestational age, weight, length, head circumference and 
high lead level compared with low lead level in neonates [12]. In 
study by Falcon N et al., there was no significant correlation between 
umbilical cord blood lead and these two variables [15]. West WL 
et al., in their study didn’t obtain significant relationship between 
mother’s lead level and birth weight in neonates above 2500 g and 
below 2500 g [16]. In study by Zhu M et al. on mothers with low lead 
level below 10 µg/dl, umbilical cord blood lead levels of between 5 
and 10 µg/dl had relationship with reduction of neonate weight by 
61-87g [13]. 

Based on findings of the study, there was no statistically significant 
relationship between gender of neonate, gestational age, job and 
education of mother and blood lead level of neonates. In study by 
Patel AB and Prabhu AS in India, there was significant relationship 
between gestational age and umbilical cord blood lead level. In 
this way, increase of mean umbilical cord blood lead level to 1 µg/
dl, gestational age was reduced by one week. Also, there was no 
significant relationship between education of mother and living in 
painted old houses and umbilical cord blood lead level [28]. In study 
by Zhu M et al., there was no relationship between lead level and 
premature birth and Small for Gestational Age (SGA) [13].

LIMItAtIOn
Limitation of study was the small sample size and lack of assessing 
maternal nutritional parameters.

cOncLusIOn
Maternal lead level caused adverse effects on birth outcomes. So, 
screening of pregnant women about concentration of the blood 
lead and giving information to pregnant women on sources of lead, 
how to prevent exposure and nutrition is necessary. 
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