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Abstract

Background: Toxic level of blood lead among schoolchildren was associated with violent behavior and may lead to
delinquencies and truancy as well as low social skills and poor school performance.

Objective: to assess blood lead level among sample of students in secondary schools in Kut City and determining
its relation to violent behavior. Methods: A cross-sectional study was carried out targeting students in three secondary
schools in Kut City/Iraq. A convenience sample of 54 students were selected where; (27 violent students and 27 non-
violent students) according to certain reference criteria.

Results: This study shows that 74% of our students had blood lead level more than 5 µg/dl. The mean blood lead level
in violent students was higher than the mean of blood lead level in non-violent students but this level does not a reach
signi�cant statistical level P < 0.05.

Conclusion: Three out of four our students had blood lead level more than �veµg/dl that indicated local environmental
pollution with this toxic heavy metal. Periodic surveillance and further large-scale studies are needed to assess the extent
of this health problem in order to plan effective strategic solutions.
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1. Introduction

T he hazardous health effects of lead toxicity have
been demonstrated from about two thousand

year BC. Instead of this, are widely used nowadays
by human beings which causes serious consequence
environmental pollution. In spite of trails to remove
this toxic material from the environment lead have
been distributed everywhere around the world, with
signi�cant toxic effects [1]. Lead entry occurs through
a variety of routs (respiratory, gastrointestinal rout
which is the most common that been associated
with the ingestion of lead-polluted paint by chil-
dren. Evidences have suggest that airborne lead is
an important exposure. About 70% of airborne lead

particles are less than (1 µm), it is absorbed easily and
directly into the blood, while the bigger lead particles
can be grasped in the mucous of the respiratory tract
system and cleaned. Many studies have reported a
positive signi�cant association between air lead levels
and blood lead levels [2].

The load of lead environmental pollution was not
regularly distributed and regions still heavily using
leaded gasoline were most affected [1]. It is well
known that leaded gasoline account for more than
nine tenth (90%) of all air pollution lead contents
in many urban areas. Sources of lead contamination
vary with local districts. Diagram 1 clari�es a number
of exposure pathways and health impacts associated
with lead [3].
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It is well documented that children exposed to even
low level ‘even at level below 10 mcg per deciliter’ put
them at abnormal behavioral problems such as delin-
quency and violence. The high concentration of this
trace element in the environment the bad the behavior
effects [4].

The scienti�c American association reported an
explanation for Violence’, which described the under-
standing of the correlation between the chemistry of
the brain due to exposure even to very low level of,
toxic lead, and impulsiveness, and un accepted vi-
olence. One explanation is serotonin change in the
brain, which play role in mitigating impulsiveness.
Individuals with balanced levels of serotonin they be-
have. They are able to predict their conduct, while
people with low level of brain serotonin are more
liable to act �rst and think later, which can put them
into trouble and make them behave in violent way [5].
Other neurological disruption, which lead to disturb
the synapses formation, affecting dopamine systems,
and decrease serotonin. This heavy toxic metal affect
the (monoamine oxidase A) activity, and low MAO
had negative effects on neural dysfunction in the
brain involved in behavioral inhibition such as the
frontal lobe cortex [6].

Epidemiological studies in this �eld have revealed
an association between exposure to toxic level of
lead and social problems. In a study carried out
among Philadelphia youth, a high level of lead expo-
sure considered the most signi�cant risk predictors
of adolescent delinquency and adult criminality in
males [7]. Other study explained that prenatal and
early childhood blood lead toxic level were certainly
associated with more risk of behavior problems in
adolescence [8].

In a prospective cohort study, Wright et al. ex-
plained that prenatal and postnatal blood lead high
concern are associated with higher rates of total ar-
rests involving violence in early adulthood [6]. Even
though; nobody believes that lead is the main cause,
which is responsible for all aggressive, violent, or
delinquent behavior. Needleman suggested that the
lead exposure may explain between 10% and 40% of
such behavior changing effects [9]. By examining the
literature, there is no single published study in our
country on the relationship of violent behavior and
blood lead level.

2. Materials and methods

2.1. Study design and sampling

A cross-sectional study carried out targeting stu-
dents in three secondary schools in Kut City/Iraq
at April 2007. A convenience sample of 54 students

(aged 13-16 years) was selected, where; 27 violent stu-
dents and 27 non-violent students.

2.2. Instruments

Violent and non-violent students were verbally
assessed by school counselor and by using self-
completed anonymous standard questionnaire as
part of Global School-based Student Health Sur-
vey ‘GSHS’ questionnaire. School violence including
questions about physical �ghting and bullying behav-
ior. Physical �ghting: de�ned according to the answer
to the following question: In the last 12 months, how
many times were you involved in physical �ghting?
(The answer ranges from ‘no time’ to ‘12 or more’).
Bullying behavior [victim, bully, bully-victim]: de-
�ned according to the answer to the question: During
the past 30 days, on how many days were you bullied?
For those bullies the question was: During the past 30
days, on how many days were you bullied other? For
both victims and bullies (The answer ranges from ‘no
day’ to ‘all 30 days’).

Blood Lead Level Test done by using: Lead Care®

Blood Lead Test Kit; made in USA by ESA, Inc.

2.3. Data collection and procedure

Approval was of�cially obtained from Wasit ed-
ucational Department, consents were also obtained
from the school management authority and school
while verbal consents from all study participants. Stu-
dents were briefed about the purpose of the study
and encouraged to participate in this research work.
After completing the questionnaires collection and
primarily determining the prevalence of violent be-
havior, asked the school counselors in the three
schools for boys, to assess the violent students who
always assault their classmates, and engage in �ght-
ing behavior. Verbal consent was obtained from tested
students; all were eligible and willing for testing
blood lead level. Blood sample taken from hand �n-
ger skin puncture by disposable lancet and collected
by a capillary tube with standard disinfection proce-
dure. Fresh blood tested with in 24 hrs. in College of
Medicine/Babylon University, or freeze for a week.
Each sample taken about 5 minutes duration.

2.4. Data analysis

Descriptive statistics and inferential statistics (Pear-
son Chi-square test, One-sample Test and Indepen-
dent T-test) used to summarize, examine the mean
differences and association of variables. The analyses
were performed by using SPSS version 23.0 (SPSS,
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Table 1. Frequency distribution of the values of blood lead level.

Blood lead level Frequency %

<5 µg/dl 14 26
≥5–9 µg/dl 33 61
10–14 µg/dl 7 13
Total 54 100.0

Table 2. Frequency distribution of the school violence.

School violence Frequency %

Non violent 27 50
Physical �ghting 8 15
Physical �ghting + victim 7 13
Physical �ghting + bully 5 9
Physical �ghting + victim/bully 6 11
Bullying victim 1 2
Total 54 100.0

IBM Company, Chicago, IL 60606, USA). P < 0.05 was
considered statistically signi�cant.

2.5. Ethical consideration

The study was carried out in accordance with the
ethical standards that have their origin in the Helsinki
Declaration. All subjects involved in this work are
informed and the agreement was obtained verbally
from each one before conduction the study. This study
was approved by a local committee on publication
ethics at Wasit Health Directorate.

3. Results

The overall mean blood lead level was 7.0 µg/dl
± SD 2.57, ranged 1.4 to 13.8 µg /dl. The BLL mean
value statistically signi�cant (p 0.0001) from blood
lead reference value of 5 micrograms per deciliter
(µg/dl). Finding indicated that 74.1% of our sample
have BLL more than 5 µg/dl [Table 1].

The distribution of school violence has shown in
[Table 2]. The mean of BLL in violent students 7.5
µg/dl ± SD 2.3 was higher than the mean of BLL in
non-violent students 6.6 µg/dl± SD 2.78 in our study
sample. However, this difference does not reach a sig-
ni�cant level [Figure 1]. Distribution of blood lead
levels for the students according to school violence
has shown in [Figure 2].

4. Discussion

To the best of our knowledge, this was the �rst
study aimed to measuring the association blood lead
levels with school violence. Our estimate of blood
lead level among in-school adolescents was more
likely than those reported by previous study by
Sadaruddin et al. who reported that the blood lead

Fig. 1. Test for equality of means for BLL (µm/dl) in violent and non-
violent students (n = 54).

Fig. 2. Distribution of blood lead level for the students according to school
violence.

levels were estimated in 170 schoolchildren aged (13–
19) years, the overall mean blood lead level was 2.38
µg/dl, ranged 0.2 to 8.6 µg/dl (3.22 µg/dl in boys)
[10].

Although, the mean of BLL in violent students was
higher than the mean of BLL in non-violent students
in our study sample. This difference does not reach a
signi�cant level P > 0.05. However, previous studies
had documented the association between increasing
blood lead level and antisocial behavior in adoles-
cence and early adulthood [2, 6–8]. There are new
increasing evidences that explain the link between
even low exposure to lead concentration and bad an-
tisocial effects on children and the violent behavior of
adolescent and young adults in developed countries
[11–18].

A cohort observational study was carried out in
the US revealed that babies with abnormally elevated
blood at birth were at high risk of being put in the
jail or arrested for repeated crimes [19]. The same
�ndings were reported by other researchers [20] while
a study done in a Scandinavian country found that
there is no causality between increase blood lead and
criminal acts [21].
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There are two main limitations in this study that
need to be considered when interpreting the �ndings
�rst: the small sample size, due to limited �nancial
resources and expensive materials. Considerations of
the test, storage, and transportation that may intro-
duce measurement bias, second important limitation
is that this is a cross sectional descriptive study in
which it is very dif�cult to identify the causal asso-
ciations between the study variables.

5. Conclusion

Although there is no signi�cant difference in the
correlation between blood lead level and school vio-
lence, 3 out of 4 students have blood lead level more
than 5µg/dl which indicates local environmental pol-
lution with this toxic heavy metal. This gives us an
appeal for aid depending on evidence that con�rms
there is no safe level of blood lead. Further large-scale
studies are needed to assess the extent of this health
problem in order to plan effective solutions.
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