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Abstract---Karbala provides theoretical assistance for lead pollution 

prevention by determining blood levels and identifying relevant risk 

factors among adolescents. Blood lead levels determine by Graphite 

Furnace Atomic Absorb piton Spectrometry (GFAAS) result. Methods 

blood samples were taken from both males and females. A total of 100 
subjects (average age of 13-17 years, 8 females, and 92 males) were 

included. The arithmetic means, sample characteristics between two 

levels of lead concentrations (Less than 100µg/L lead concentration 

and more or equal 100µg/L lead concentration were patients their 

number 50 and control also 50 Mean ± SE  49.36 ± 6.61 patients 
mean ± SE 184.18 ± 6.61 control. Education, His relationship with his 

parents, Living, Smoking.  (T= 7.79**, 4.39**, 4.30**, 4.87**, resp.), 

while Samples Patients and control (T=18.86**).Conclusions. The 

levels of lead in the blood of adolescents 13 to 17 years in Karbala 

governorate were higher than in other areas due to leaving schools 

and working in different professions at an early age and living in 
unhealthy families. 

 

Keywords---lead, blood BLLs, adolescents, graphite furnace, atomic 

absorption spectrophotometry. 

 
 

Introduction 

 

Lead (P b) has a long history of damaging human health. Lead is neurotoxic with 

subversive properties. Environmental lead exposure is a major threat to human 

health. Millions of individuals have been affected by the many harmful 
consequences of this metal, especially in developed and rich nations, making the 
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widespread neurotoxicity a global public health concern [1]. Exposure to lead 

arises from drinking water, hobbies, occupation, and soil contamination. 

Moreover, researchers noted that different lifestyles such as smoking cigarettes, 

drinking alcohol, and drug abuse contributed to lead uptake in the body [2]. Toxic 
material buildup in the kidneys, liver, lungs, spleen, and brain can be fatal over 

time. Absorbed lead clings to contaminated cells and has a negative effect on IQ. 

[3], as per earlier studies, the amount of lead in the blood influences brain volume 

and fine motor skills [4, 5]. In addition, childhood lead poisoning indicates 

disturbing intellectual performance in young adulthood [6]. The negative impacts 

of lead on living organisms, particularly alterations in protein and gene function, 
have been shown [7]. The American Academy of Pediatrics defines lead poisoning 

as a blood lead level (BLL) of ≥100 𝜇g/L, which causes impairment to the urinary, 

hematological, and neurological systems [8] BLLs of <100  𝜇g/L have been linked 
to poor mental function, delayed puberty, and lower IQ in the U. S., according to 

the National Toxicology Program (NTP) [9]. Low-level lead poisoning (BLL20 𝜇g/L) 
has been shown to affect children's intellectual capabilities in previous research 

[10]. Other analysis revealed that lower-level fetal lead poisoning impacted the 

aural memory recall of 2-month-old newborns [11]. A BLL reference point of >50 

𝜇g/L is presently used by the American Center for Disease Control (CDC) to 
indicate lead poisoning [12]. Moreover, starting July 1, 2000, the Chinese 

government has mandated the use of unleaded gasoline to prevent the 

consequences of lead exposure. As a result, lead poisoning in children has fallen 

from 34% to 24%. At the same time, the problem persists in Iraq [13]. Karbala 
Province is known for lead poisoning as many factories and several small family 

projects dump trash and chemicals, and consequently, it leads to environmental 

pollution with lead. Exposure to lead is still common in Karbala Province. More 

scientific research is needed within the lead (P b) field to reduce the problem of 

lead poisoning. The primary goal of this study is to investigate BLLS in teenagers 

aged 13 to 17 years old due to lead-contaminated regions in Iraq's I Karbala 
Province and identify the key risk factors for BLLS [14]. 

 

Materials and Methods 

 

 "Ethics Statement": The Medical Ethics Committee of Karbala's Imam 
Hassan Hospital approved this research. 

 "Subjects": From October 2021 to March 2022, this research was carried 

out at Karbala, Iraq. We established "BLLs of >100 𝜇g/L or10µg/dl" Adults 

with increased BLLs met the Centers for Disease Control's lead poisoning 

criterion were used "i.e., a BLL of >50 𝜇g/L or 5µg. /dl" for children. 

 "Questionnaire": Age, gender, connection with his parents, educational 
attainment, does he do drugs and consumes alcohol, does he have tattoos, 

does he reside in rural or urban regions, does he have past offenses, does 

he suffer from chronic conditions were all questions on the questionnaire. 

 Methods: Blood samples were collected (3-5) ml of venous blood for children 
and adolescents, and the blood was placed in tubes that prevent clotting. 

The sample's serum was then separated, and preserved were, kept at a 
temperature of 4 until the analysis was performed. 

 "Modifier Preparation (0.2% (v/v) HNO 3 , 0.5% (v/v) Triton X-100® 0.2% 
(w/v) NH 4 H2 PO4 b ) (1) Stock solution 10% (v/v) Triton X-100 ® Using a 

volumetric pipette, transfer 10 mL of Triton X-100 ® to approximately 80 
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mL of deionized water, warmed slightly in a glass beaker. Mix Thoroughly 

using a magnetic stir bar for at least one hour. When cool, transfer to a 

100-mL volumetric flask, and dilute to the mark". 

 "Stock solution 20% (w/v) NH 4 H2 PO 4 : Dissolve 20 g NH 4 H2 PO4 in 
approximately 75 mL of Deionized water in a glass beaker, dilute to 100 mL 

in a volumetric flask".  

 "Modifier diluent": In a 500-mL flask, pour around 300 mL of deionized 
water. 1.00 mL, pure HNO 3 in a Micropipette, gently added and swirled to 

combine. Dilute to 500 mL with deionized water by adding 25 mL of 10% 

Stock Triton X-100® and 5 mL of 20% Stock NH 4 H2 PO4 Transfer the 

modifier diluent to a 500 mL opaque plastic container after proper mixing. 

  

Preparation of Standard Solution  
 

Using the dilution law, it was taken from a stock of 1000ppm lead, and we 

extracted the required volume. From ppm, we converted it to ppb and a standard 

1=10 ppb standard 2=30ppb   standard 3=60 and using a Dilution low obtained 

(0.1, 0.3, 0.6) ml and completed size the mark Then (100 μL prepared standard 
solutions +900 μL modifier) and a calibration curve was made. Then we brought 

the blank (900µL of modifier+100µL of deionized water). The samples were 

prepared by mixing (100µL of Blood with900µLof modifier) by Graphite Furnace 

Atomic Absorb piton Spectrometry (GFAAS) [15, 16]. 

 

Table1 Instrument and analytical conditions 
 

AAS AA-6300withGFAX7i2 

Lamp current 10Ma 

wave length 238.3nm 

Peak 283.30nm 

Slit width 0.7              

Lamp Mode BGC-D2 

Injection volume 20 µL 

 

Analytical statistics IBM® SPSS® (SPSS Inc., IBM Corporation, NY, USA) 

Statistics Version 25 (2017) for Windows was used to analyze the data. In order to 

verify the normal distribution of data, the Shapiro-Wilk test was used (Shapiro-

wilks, 1965 and Razali and Whai, 2011). Due to the data having normal 
distribution, parametric statistical tests were applied. Demographic data, gender, 

and age were described in count and percentages. On the other hand, variables 

like age were given as average standard error (SE). For qualitative information, 

description analysis has been done using frequency and percentage. For 

quantitative parametric data, arithmetic means were used to determine central 
tendency, whereas standard error was used to determine dispersion. To compare 

measures of two independent groups using quantitative parametric data, an 

independent student t-test was performed (patients and control). 

 

The influence of four occupation groups on lead concentration in both control and 

patient groups was studied using analysis of variance (ANOVA) and Duncan post 
hoc. All statistical tests were two-tailed, and statistical significance was defined as 
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a p-value of less than 0.05. Furthermore, odds ratios (OR), standard errors, Wald 

tests, and p-values of variables predicting higher blood lead levels in teens were 

estimated using binary logistic regression. 

 
Results 

 

The overall number of participants was 100. (Average age13-17years) The 

percentages of males and girls were 92 (92%) and 8 (8%), respectively. The BLLs 

ranged in size from (Less than 100 lead concentration and more or equal to 100 

lead concentration). Table 2 lists the basic features of the adolescents and 
children who participated in the study. Gender, education, marital status, 

connection with his parents, crime, living, occupation, tattoos, smoking, drinking, 

drug usage, grain type, tape, past crimes, history of illnesses, and age are 

represented in percentages. 

 
Table2: Main characteristics of the adolescents children included in the study 

 

"Characteristics" Count Percentage % 

Category variables 

Gender 
Male 92 92.0% 

Female 8 8.0% 

Education 
Leave 34 34.0% 

Student 66 66.0% 

Social status Single 100 100.0% 

His relationship 

with his parents 

with his mother 21 21.0% 

with his parents 79 79.0% 

Type of crime 

Robbery 28 56.0% 

Scrimmage 10 20.0% 

Drug abuse 6 12.0% 

Other Crime 6 12.0% 

Living 
Urban status 58 58.0% 

Rural status 42 42.0% 

Occupation 

Not working 54 54.0% 

A builder 22 22.0% 

street hawker 10 10.0% 

Other Occupations 14 14.0% 

Tattoo 
No 19 38.0% 

Yes 31 62.0% 

Smoking 
No 53 53.0% 

Yes 47 47.0% 

alcohol addiction 
No 31 62.0% 

Yes 19 38.0% 

Drug abuse 
No 46 92.0% 

Yes 4 8.0% 

Grain type 

Not applicable 46 92.0% 

one-zero 2 4.0% 

Crystal 2 4.0% 

Tapa 
No 44 88.0% 

Yes 6 12.0% 
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History crime 
No 35 70.0% 

Yes 15 30.0% 

History diseases 
No 30 60.0% 

Yes 20 40.0% 

Numeric variable 

Variable Patient Group Control group P-value Sig. 

Age 

Range 13 – 17 13 – 17 

0.37 N.S. Mean ± 

SE 
16.18 ± 0.15 16.36 ± 0.13 

 
Table (3) Distribution of sample characteristics between two levels of lead 

concentrations (Less than 100 lead concentration and more or equal 100 lead 

concentrations 

 

Characteristics 

Lead _ Level 

Chi-

square 
P-value Sig. 

Less than 100 

lead conce 

more or equal 

100 lead conce 

Count Count 

Samples 
Patients 0 50 

100** 0.0001 H.S. 
Control 50 0 

Gender 
Male 46 46 

0.001 1 N.S. 
Female 4 4 

Education 
Leave 0 34 

51.52** 0.001 H.S. 
Student 50 16 

His 
relationship 

with his 

parents 

with his 

mother 
2 19 

17.42** 0.001 H.S. 
with his 

parents 
48 31 

Living 
Urban status 18 40 

19.87** 0.001 H.S. 
Rural status 32 10 

Occupation 

Not working 38 16 

23.17** 0.001 H.S. 

A builder 8 14 

street hawker 0 10 

Other 

Occupations 
4 10 

Smoking 
No 38 15 

21.24** 0.001 H.S. 
Yes 12 35 

Note that Sig. = Significant, HS = Highly Significant, NS.= Not Significant and ** = 

significant at 
 
Table 4 shows results of the comparisons comparison between lead of content of 

samples, gender, education, his relationship with his parents, living and smoking 

using independent sample t-test. Results showed that, statistical highly 

significant differences existed in all traits levels of lead content of samples 

(patients and control), education (leave and education), his relationship with his 
parents (with his mother and with his father), living (urban and rural stats) and 

smoking (no and yes smoking) (p-value >0.05) traits gender (male and female) (p-

value <0.94).  
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In general, high mean of lead content was recorded in adolcent children who 

smoking, live in urban stats, leave education and live with mother. 
 

Table(4) : Independent sample t-test to comparison between lead of content of 
samples, gender education, his relationship with his parents, living and smoking 

 

Characteristics 
lead content 

t-value P-value Sig. 
Mean ± SE 

Samples 
Patients 49.36 ± 6.61 

18.86** 0.001 H.S. 
Control 184.18 ± 6.61 

Gender 
Male 116.60± 8.02 

-0.07 0.94 NH. 
Female 118.75± 27.04 

Education 
Leave 182.35± 7.20 

7.79** 0.001 H.S. 
Student 82.98± 8.36 

His 

relationship 

with his 

parents 

with his 

mother 
176.62± 14.89 

4.39** 0.001 HS. 
with his 

parents 
100.86± 7.97 

Living 

Urban 

status 
142.59± 9.95 

4.30** 0.001 H.S. 
Rural 
status 

81.12± 9.65 

Smoking 
No 152.51± 10.38 

4.87** 0.001 H.S. 
Yes 85.08± 9.20 

 

(a) 

 

(b) 

 

 

 
(c) 

 
 

 

 
(d) 
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(e) 

 

(f) 

 
 

"Figure 1": Simple error bar chart showing the mean of lead-in (a) groups (patients 
and control), (b(gender (male and female), (c) education (leave and student), (d) 

His relationship with his parents (with his mother and with his parents), (e) living 

(urban status and rural status) and (f) smoking (no and yes) group  

 

Discussion 
 

(P b) Toxicity is indeed a major public health issue in Iraq, and environmental 

activity is one of the main causes between many children and teens [17]. In 

Karbala, Iraq, where there is much p-b pollution, we discovered that students 

have higher BLLs than girls. This result is the same as what other studies in 
China have discovered about the BLLs of males and females. We found that the 

BLLs of male and female teenagers were 92% and 8%, respectively [18-19]. Figure 

(b) shows that boys have more contact with lead-contaminated environments than 

girls do (T = -0.07; p > 0.05 N.S.). This may be because boys act more 

independently and spend more time outside as they get older. The characteristics 

of the samples between two levels of lead concentration (less than 100 and more 
than or equal to 100). These levels are higher than the average BLLs in Karbala, 

and they are also higher than the levels found in the US [20]. The main things 

about the teenagers and children in the study Table 2 shows the percentage of 

people who Education (Leave 34%, Student 66%). As with other studies, the 

highest BLLs were found in children and teens [21, 22]. In this study, the level of 
education was inversely related to the BLLs of children and teens, meaning that 

the more they learned, the lower the BLLs were in their children and teens. This 

is because the education of children and teens is linked to what they know about 

lead poisoning, where "𝑇 =7.79**; 𝑝 < 0.05 HS". Likewise, other research in China 
is demonstrated in figure(c). His relationship with his parents (with his 

mother21.0%while with his parents79.0%) The study showed that children and 

adolescents who live with their parents are less exposed to lead because the child 

and adolescent are in a healthy family, both parents gather, reduce aggressive 

behavior, and the presence of the family is one of the ways to prevent crime by 
reducing exposure to lead, to prevent them from leaving for work at an early age, 

and thus reduce their exposure to lead in figure (d).were (𝑇 =4.39**𝑝 < 0.05 H.S). 

This study corresponds to a study in the United States [23]. 

 
Table 2 shows that adolescents are linked to violent crimes, demonstrated by our 

study of the existence of crimes in different were percentages, respectively (56.0%, 
20.0%, 12.0% , 12.0%). These crimes are linked to addictive practices of 
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adolescents, such as taking drugs for various types of pills, drinking alcohol, 

tattooing, stripping, and smoking, and their percentages were respectively (8.0%, 

38.0%, 62.0%, 12.0%, and 47.0%) In addition, there is some record of previous 

crimes and was the percentage (30.0%), and the results showed such as smoking 

were (𝑇 =21.24**𝑝 < 0.05 HS). ] as shown in figure(f). Where high lead is linked to 

smoking because it is harmful to the health of adolescents, this study is 
consistent with another study in America and Brazil [24-27].) The living 

environment) showed Urban status58.0% while Rural status42.0%, were (𝑇 

=4.30**𝑝 < 0.05 H.S). Because of the presence of factories in cities and high lead 
pollution, in the countryside, lead pollution is very low because it is far from 

factories, car traffic, and polluted lead dust, and this is consistent with studies in 

China[28] as shown in figure(e). The association of occupations with high blood 

lead, such as a street hawker, often exposes lead, car movement, polluted 

gasoline, lead dust, and city congestion. There is a similar study [29-30]. Family 
history of patients, such as violence and tension transmitted by inheritance to the 

children and was the percentage (40.0%). There is a similar study[31]. We sought 

to explore what causes population studies to be done all over the globe, and we 

already wanted to see if there was a link between those risk factors and what is 

being done now to protect people's health.  

 
We have found several main risk factors in teenagers who were shot dead in a 

polluted site in Iraq. You need to use these risk results to enhance public health 

in these areas so that bad health effects do not happen. For instance, policies 

should ensure families have a decent way to live and encourage teens to stop 

dealing with alcohol and live far from factories to cut down on lead pollution. 
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