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ABSTRACT
Objectives: The aim of this work was to assess lead contamination among lead workers in
Erbil city.
Patients and methods: This study was carried out on male people working in printing press
(٣٠ workers), radiator repairing (٢٦ workers), battery repairing (٢٦ workers), and gasoline
power generator (٢٥ wokers), compared with control group (٣٠ males).
Results: Blood lead levels significantly increased in printing press workers (P<٠.٠٥), radiator
and battery repairing workers (p<٠.٠١), while there was non-significant difference in gasoline
power generator workers. A significant correlation was found between duration of exposure
and blood lead level in all the above groups and there was insignificant correlation between
age and blood lead levels.
Conclusion: Lead blood levels in, printing, battery, radiator repairing, and gasoline generator
workers were elevated. Blood lead levels correlated with duration of lead exposure in
printing, battery, and radiator workers, but not with their ages.
Keywords: Lead exposure, workers, printing, battery, radiator workers.
.
اﻟﺨﻼﺻﺔ
 آﺎن هﺪف اﻟﺪراﺳﺔ هﻮ ﺗﻘﻴﻴﻢ اﻟﺘﻠﻮث ﺑﺎﻟﺮﺻﺎص ﻋﻨﺪ اﻷﺷﺨﺎص اﻟﻤﺘﻌﺮﺿﻴﻦ ﻟﻠﺮﺻﺎص ﻧﺘﻴﺠﺔ اﻟﻌﻤﻞ ﻓﻲ ﻣﺪﻳﻨﺔ:هﺪف اﻟﺪراﺳﺔ
. ارﺑﻴﻞ
 ﺳﺖ،ﺳﺖ وﻋﺸﺮون رﺟﻼ ﻳﻌﻤﻠﻮن ﻓﻲ ﺗﺼﻠﻴﺢ رادﻳﺘﺎرات اﻟﺴﻴﺎرات، ﺛﻼﺛﻮن رﺟﻼ ﻳﻌﻤﻠﻮن ﻓﻲ اﻟﻤﻄﺎﺑﻊ: اﻷﺷﺨﺎص
،  ﺧﻤﺲ وﻋﺸﺮون رﺟﻼ ﻳﻌﻤﻠﻮن ﻓﻲ اﻟﻤﻮﻟﺪات اﻟﻜﻬﺮﺑﺎﺋﻴﺔ، وﻋﺸﺮون رﺟﻼ ﻳﻌﻤﻠﻮن ﻓﻲ ﺗﺼﻠﻴﺢ ﺑﻄﺎرﻳﺎت اﻟﺴﻴﺎرات
P<  وزﻳﺎدة ﻣﻌﻨﻮﻳﺔ، ﻓﻲ ﻣﺴﺘﻮى اﻟﺮﺻﺎص ﻋﻨﺪ اﻟﺬآﻮر اﻟﺬﻳﻦ ﻳﻌﻤﻠﻮن ﻓﻲ اﻟﻤﻄﺎﺑﻊP<٠.٠٥  وﺟﺪ زﻳﺎدة ﻣﻌﻨﻮﻳﺔ:اﻟﻨﺘﺎﺋﺞ
 ﻋﻨﺪ اﻷﺷﺨﺎص اﻟﺬﻳﻦ ﻳﻌﻤﻠﻮن ﻓﻲ ﺗﺼﻠﻴﺢ اﻟﺮادﻳﺘﺎرات واﻟﺒﻄﺎرﻳﺎت ﺑﻴﻨﻤﺎ ﻟﻢ ﻳﻼﺣﻆ اي ﻓﺮق ﻣﻌﻨﻮي ﻋﻨﺪ اﻟﻌﺎﻣﻠﻴﻦ ﻓﻲ٠.٠١
 ووﺟﺪ ﻋﻼﻗﺔ ﺑﻴﻦ ﻣﺪة اﻟﺘﻌﺎﻣﻞ ﻣﻊ اﻟﺮﺻﺎص وﻣﺴﺘﻮاﻩ ﻓﻲ اﻟﺪم.اﻟﻤﻮﻟﺪات اﻟﻜﻬﺮﺑﺎﺋﻴﺔ ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﻀﺒﻂ ﻣﻦ اﻟﺮﺟﺎل
 وﻟﻢ ﺗﻮﺟﺪ اي ﻋﻼﻗﺔ ﺑﻴﻦ اﻷﻋﻤﺎر وﻣﺴﺘﻮى اﻟﺮﺻﺎص ﻓﻲ اﻟﺪم ﻋﻨﺪ آﻞ اﻟﻤﺠﺎﻣﻴﻊ ﻣﻊ ﻣﺴﺘﻮى اﻟﺮﺻﺎص ﻓﻲ اﻟﺪم. ﻋﻨﺪ اﻟﻌﺎﻣﻠﻴﻦ
 آﺎن هﻨﺎك ﻋﻼﻗﺔ. ارﺗﻔﻊ ﻣﺴﺘﻮى اﻟﺮﺻﺎص ﻓﻲ دم اﻟﻌﺎﻣﻠﻴﻦ ﻓﻲ اﻟﻄﺒﺎﻋﺔ واﻟﺒﻄﺎرﻳﺎت واﻟﺮادﻳﺪﺗﺎرات واﻟﻤﻮﻟﺪات:اﻻﺳﺘﻨﺘﺎج
.ﺑﻴﻦ ﻣﺴﺘﻮى اﻟﺪم ﻟﻠﺮﺻﺎص وﻣﺪة اﻟﺘﻌﺮض وﻟﻢ ﻳﻜﻦ هﻨﺎك ﻋﻼﻗﺔ ﺑﻴﻦ ﻣﺴﺘﻮى اﻟﺮﺻﺎص ﻓﻲ اﻟﺪم وﻋﻤﺮاﻟﻌﺎﻣﻠﻴﻦ
is a highly toxic metal that has
L ead
been used by humans for over ٢٠٠٠

processes that are necessary for normal
function١. The renal, gastrointestinal,
reproductive,
central
nervous
and
peripheral nervous systems and the

years and is one of the most toxic metals
known due to its wide ranging effects on
multiple body systems, affecting many
٥١
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biosynthesis of haeme are all adversely
affected by lead٢.
Lead absorption by lungs depends on
a number of factors in addition to
concentration, these include volume of air
respired per day, whether the lead is in
particle or vapor form and size distribution
of lead-containing particles. Only a very
minor fraction of particles over ٠.٥ µm in
maximal external diameter are retained in
lung but are cleared from the respiratory
tract and swallowed. The gastrointestinal
absorption of lead is influenced by large
number of factors of which age and
nutrition which are of particular
importance٣.
Lead is heavily used in industry
including batteries, additive to gasoline,
paints, explosives, pesticides, soldering,
cosmetics, radiation shields, crystal glass,
among others٤. However, due to its highly
toxic effects, its uses in industry have been
highly limited in recent years. Several
diseases and syndromes were attributed to
lead exposure. The nervous system is the
most affected, expressed mostly as sensory
deficits and encephalopathy٥, anemia is
one of the common symptoms٦. Moreover,
lead influences the kidney by development
of
hyperuricemia٧, and above ٤٠–٥٠
µg/dL causes testicular atrophy and
hypospermia (lower fertility in men) as
well as miscarriage in pregnant woman.
One of the most identified health
problems of lead is the deterioration in the
bone strength, where Pb٢+ may replace
Ca٢+ in the bone mineral phases and causes
osteoporosis٨. Lead may causes mental
retardation in children when exposed to
more than ٢٥ µg Pb/dL٩.
Up to ٥٠% of inhaled inorganic
lead may be absorbed in the lungs. Adults
take up ١٠–١٥% of lead in food, whereas

children may absorb up to ٥٠% via the
gastrointestinal tract. Lead in blood is
bound to erythrocytes, and elimination is
slow and principally via urine. Lead is
accumulated in the skeleton, and is only
slowly
released
from
this
body
compartment. Half-life of lead in blood is
about ١ month and in the skeleton ٢٠–٣٠
years١٠.
The aim of this study was to
determine the blood lead levels in printing
press workers, radiator repairing workers,
battery repairing workers and gasoline
power generator workers, in Erbil city, Iraq
in order to assess the effects of
environmental contamination on the levels
of lead in body fluids.
Subjects and methods
The present study was conducted on
workers from several work places where
exposed to materials containing lead. The
study done between ٢٠١٠-٢٠١١ in Erbil
City. Written agreement informed consents
of each workers were obtained. Subjects
were categorized into five groups as
follows:
- Male control group: This included
٣٠ apparently healthy male
volunteers their ages ranged
between ١٨-٥٥ years (mean ± SD:
٣١±١١.٨٤), who were not exposed
to lead.
-

٥٢

Printing press worker group: This
included ٣٠individuals, their ages
ranged between ٢٢-٥٤ years (mean
± SD: ٣٤ ±١٠.٥٩), who were
working in printing and they were
mixing, preparing, handing ink of
printing and operating the printing
machine. The duration of exposure
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ranged between ٣-١٥ years (mean ±
SD: ٨.٣ ±٣.٤٢).
-

Radiator repairing worker group:
This included ٢٦ individuals their
ages ranged between ٢٢-٥٤ years
(mean ± SD: ٣٤ ±١٠.٥٩), who were
working in radiator repairing in
industrial area,
and exposed to
lead by inhalation and dermal
contact during repairing. The
duration of exposure ranged
between ٢-١٣ years (mean ± SD:
٨.٠ ±٢.٩٥).

-

Battery repairing worker group:
This included ٢٦ individuals, their
ages ranged between ١٧-٥٢ years
(mean ± SD: ٢٩ ±١٠.٤٤), who were
working in lead-acid battery
repairing shops. The duration of
exposure ranged between ٣-١٤
years (mean ± SD: ٨.٨ ±٢.٧٦).

-

Gasoline power generator worker
group:
This
included
٢٥
individuals, their ages ranged
between ١٩-٤٤ years (mean ± SD:
٣٠ ±٦.٨٧), who were at the gasoline
power generator of Erbil city and
exposed to lead from gasoline by
inhalation and dermal contact. The
duration of exposure ranged
between ٢-١٠ years (mean ± SD:
٦.٥ ±٢.٢٤).

to-apply, portable features and reliable
method١١. Samples were collected using all
equipment lead free, by a disposable
injector, ٥٠ µl of blood were drawn by a
capillary tube from each worker, and then
transferred into a vacuum blood tubes
containing ethylenediaminetetraacetic acid
(EDTA). The sample was mixes by gently
rocking the tube. The tube was left to
stand upright for a minute. The prepared
samples were deposited onto an electrode
strip that is then inserted into analyser.
Within three minutes the result appeared
on the screen in µg/dL.
The
results
were
analyzed
statistically by using the unpaired student's
t-test to compare lead levels among worker
groups and control group. Correlation
coefficient (r) was used to determine the
relationship between lead levels and ages
or duration of exposure among workers
groups.
Results
Blood lead levels increased significantly in
workers
within
printing
presses
(١٥.٢±٦.٥٥, p<٠.٠٥), radiator (٢٢.٧±٦.٦٩, p
< ٠.٠١) and battery repairing(١٧.٤±٥.٨١, p
< ٠.٠١) , and non-significantly increased in
gasoline
power
generator
workers
(١١.٢±٢.٣٤) as compared with the control
group (٨.٣±١.٣٤).
The mean blood lead levels for
radiator and battery repairing workers
groups were relatively higher than the
blood lead levels of printing press ,and
gasoline power generator. Table ١ shows
the
results
mentioned
above.

Blood lead levels were determined by
“LeadCare® Blood Lead Test System”.
This test is considered to be appropriate for
field studies due to its cost-effective, easy-

٥٣
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Table ١. Blood lead levels (mean ±S.D., range) of printing press, radiator repairing
battery repairing, gasoline power generator workers, and control group
Control
Parameter Group
No.= ٣٠

Printing
No.= ٣٠

Radiator
No.= ٢٦

Batteries
No.= ٢٦

Generators
No.= ٢٥

Pb µg/dL

١٥.٢
±٦.٥٥*
(٧.٧-٣٦.٣)

٢٢.٧
±٦.٦٩**
(٩.٤–٣٤.٩)

١٧.٤
±٥.٨١**
(٧.٧-٣٠.٩)

١١.٢ ± ٢.٣٤
(٧.٢-١٦.٢٤)

٨.٣ ±١.٣٤
(٥.٥–١٣.٠)

*p < ٠.٠٥, **p < ٠.٠١

Figures ١, ٢, ٣ and ٤ show significant
correlation
between the duration of
exposure and blood lead levels for printing
press (p < ٠.٠١), radiator repairing (p <
٠.٠١), battery repairing (p<٠.٠١), and

gasoline power generator (p < ٠.٠٥)
workers groups. While, there was nonsignificant correlation between the age and
blood lead levels in the workers and
control
groups.

٤٠
٣٥

r = ٠.٦٨٩ (P < ٠.٠١)
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Figure ١. Correlation coefficient between blood lead levels and duration of exposure in
printing press worker group
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Figure ٢. Correlation coefficient between
of exposure in radiator repairing workers group.
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Figure ٣. Correlation coefficient between blood lead levels and duration of exposure in
battery repairing workers group.
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Figure ٤. Correlation coefficient between blood lead levels and duration of exposure in
gasoline power generator workers group.
A significant difference was found
between blood lead levels in male control
group and printing press workers. This is
because some of the workers had been
exposed in the past to lead during mixing
preparing of ink and hand link with lead
ovens and old machines. Some others
workers exposed to lead through hand link
and preparing of color inks. This result is
inconsistence with the results reported by
others١٦,٢٠,٢١.
There was insignificant difference in
mean blood lead levels between control
and gasoline power generator workers
groups. This result is in agreement with
Al-Dosky et al.٢٢, who were indicated that
gasoline power generator workers exposed
to lead didn’t constitute a great health
problem.
While
Al-Shayeb
and
Bounessah٢٣ reported that gasoline
combustion represent the source of ٩٤.٨%
of the total lead in the atmosphere.
A significant correlation was found
between blood lead level and duration of
exposure in printing presses, radiators and
batteries repairing workers. These result

Discussion
In general, the standard analysis of blood
lead levels performed in laboratories
around the world remains the most useful
index of recent exposure١٢. The US centers
for disease control and prevention
intervention level reported a higher blood
lead levels if it is ≥١٠µg/dL١٠, and
considered a cause for public health
concern١٣.
This
survey
documented
occupational lead contamination from
elevated blood lead levels in Erbil city
among workers in work places with
materials containing lead.
The significant difference between
blood lead levels in control group, radiator,
and battery repairing workers leaves little
doubts that regular exposure to lead during
their work is associated with increased
blood lead levels. This give us that these
workers exposed to lead during their
working by inhalation, dermal contact
(without using gloves) and ingestion from
lips and contaminated hands. Similar were
reported by many workers١٣-١٩.
٥٦
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are consistent with other studies٣,٢٤,٢٥.
While, the duration of exposure in gasoline
power generator workers showed nonsignificant correlation with blood lead
levels, because most of these workers are
not fixed in their working place during the
operation of these generators.
All working groups show nonsignificant correlation between ages and
blood lead levels, as the individuals who
included in this study were adult not
children or elderly.
In conclusion, blood lead levels were
elevated in printing, battery, radiator
repairing workers. Blood lead levels
correlated with duration of lead exposure
in printing, battery, and radiator workers,
but not with their ages.
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