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ABSTRACT

This study assessed some hematological parameters among
paint industry workers and solid waste workers in Port
Harcourt, Rivers State, Nigeria and comparison was made
with apparently healthy volunteer subjects who have never
worked in such industries before. With informed consent,
blood samples were randomly collected from subjects who
have worked in these industries for six months and above.
Blood samples were equally collected from apparently
healthy volunteer subjects who have never worked in such
industries and they served as the control. Hematological
parameters such as red blood cell count (RBC), hemoglobin
concentration (Hb), hematocrit (HCT), white blood cell count
(WBC) and platelets were analyzed using Hematological
Auto- Analyzer (BC-6800 Auto Hematological Analyzer).
Data obtained were analyzed using statistical package for
social sciences (SPSS 20.0) and results obtained showed that
there were significant (p<0.05) changes in red blood cell
count, hemoglobin concentration, hematocrit, total white
blood cell count and platelets in both the paint industry
workers and solid waste workers when compared with the
control. The study, therefore, concludes that the chemicals
these workers are constantly exposed to due to their
profession might be responsible for the diminished
hematological parameters seen in this study.
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INTRODUCTION

Understanding the relationship between man’s place of work and his health is important in
order to maintain and practice appropriate safety measures that ensure the good health of
workers regardless of the nature of their job. The occupational risk workers face in their
diverse workplaces may be from exposure to some chemical and or biological agents,

physical elements as well as additional hostile conditions allied with their jobs

Studies have shown that people who work in the paint and print-related industries are
constantly exposed to life-threatening volatile organic compound (VOC) which is the second
biggest source of emissions into our entire environment after that emitted from automobiles
21 \OCs cause various kinds of health effects, which differ in great ways, depending on the
chemical characteristics of the compounds involved. These chemicals in some instances are
highly toxic whereas in some other cases, they can show no health effects [*l. The effects they
have on the health is influenced by the level at which the individuals are exposed, the nature
of the VOCs, together with length or magnitude of the exposure %2, WHO stated that there
exists an association amid persons who are professional painters and a great susceptibility to
cancer of about 20-40% '®!. Large numbers of chemicals trace metals and solvents are present
in paint' [l A typical paint used in different households contains as much as 10,000
chemicals, out of these, about 300 are identified to be contaminants and about 150 have links
with being a cancer agent . Once these metals enter the body, they accumulate and in turn
disrupt the normal activities of some very essential organs like the brain, the liver, the

kidneys, etc [,

Researchers have observed with the reverence that different paints have toxic impacts on
blood parameters. However, these Researchers have results that contradict each other
sometimes. These inconsistencies could be relative to the innumerable chemical properties of
paint as well as the conditions under which the paint workers work ' %, The mechanism
through which paint acts has been suggested to be via the role of its solvent and metal

properties on the hepatic system, CNS and bone marrow .

Concerning the poisonous effects of paint exposure on human genes, the little reports
available has described both negative findings and positive ones. Some studies have reported
the high rate of DNA mutilation (discovered through comet assay in leukocytes), sister

chromatid interchange, chromosomal abnormalities, and micronuclei (in lymphocytes

Citation: K. U. Nwoke et al. Ijsrm.Human, 2017; Vol. 8 (2): 50-57.



www.ijsrm.humanjournals.com

including cells of oral mucosa) in painters and in workers generally working with auto
automobile coatings % ¥, In vivo studies on gene, toxicity recounted that vapors and dust
arising from lead-based paints led to chromosomal damage in painters instigating a
significantly high-level heritable CAs in them 24!,

Another set of workers exposed to dangerous chemicals are solid waste workers. Several
studies have described the hazard faced by waste workers to encompass respiratory disorders
(151 gastrointestinal dysfunction ™® and maladies of the skin, mucous membranes, and

musculoskeletal system 1.

Municipal waste comprises of substances that are biodegradable and substances that are not
biodegradable such as organic matter and papers. According to UNEP-IETC, the chemical
composition of MSW such as phosphorus, nitrogen and potassium ranges between 0.5-0.8%
and the toxicity characteristics of MSW are insecticides, heavy metals, leachates and
pesticide 8. Some WHO group of experts involved in assessment of environmental pollutant
exposure suggested that in addition to gases and VOCs, polychlorinated biphenyls (PCB),
dioxins, metals, pathogens, asbestos, polycyclic aromatic hydrocarbons (PAH),
pharmaceuticals, chlorinated hydrocarbons, and pesticides are to be measured in researches

involving landfill sites [*%.

Very few studies (Sullivan and Krieger, 2001) have been able to attest that exposed workers
in facilities that manage solid waste are vulnerable to various disease conditions *, which is
brought about by their exposure to toxic chemicals and other occupational hazards *%.With
increasing incidences of health jeopardy among workers of different establishments, it
becomes imperative to ascertain the hematological parameters of paint industry workers and

solid waste workers in Port Harcourt, Rivers State, Nigeria.
MATERIALS AND METHODS

This study was a cross-sectional study, which was carried out among paint industry workers

and solid waste disposal workers in Port Harcourt, Rivers State, Nigeria.

In the first study, 75 males of age range (20 to 60 years) were randomly selected from
different paint industries in Port Harcourt. They were grouped based on the number of years
they have worked in this industry into 0.5 to 3 years, 4 to 10 years and above 10 years.
Another group of 25 male subjects (from non-paint industry workers) was randomly selected
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as control group all having similar age and socio-economic status as the paint industry
workers. Similarly, in the second study, 75 males of age range (20 to 60 years) were
randomly selected from different refuse disposal companies that work in conjunction with
Rivers State Waste Management Board. They were also grouped based on the number of
years they have worked in this industry into 0.5 to 3 years, 4 to 10 years and above 10 years.
In addition, another group of 25 male subjects (from non-solid waste workers) was randomly
selected as control group all having similar age and socioeconomic status as the solid waste

workers.

For each of the studies, consent was obtained from each selected subject and a questionnaire
was issued to collect basic data such as age, use of personal protective devices, medical
history, extent of exposure and lifestyle. Thereafter, blood sample was collected from each
subject into EDTA bottles with the aid of vacutainer and needles and with the aid of
Hematological Auto- Analyzer (BC-6800 Auto Hematological Analyzer), hematological
parameters such as red blood cell count (RBC), hemoglobin concentration (Hb), hematocrit

(HCT), white blood cell count (WBC) and platelets counts were determined.

Inclusion criteria, however, consisted of subjects 20 years or older, exposed (study) subjects
that have worked for up to 6 months and above, ability to give informed consent, apparently
healthy subjects with no chronic disorder and control subjects not living near or exposed to

any paint manufacturing outlet.
Statistical analysis

At the end of the study, data obtained were analyzed using Statistical Package for Social
Sciences (SPSS Version 20.0). One-Way Analysis of Variance (ANOVA) was used to
compare the means and Turkey's Multiple Comparison was used to test for statistically
significant differences between control and test groups with statistically significant difference

at p<0.05. The results are presented in tables as the mean + standard deviation (M+S.D).
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RESULTS

Table 1: Changes in some blood parameters of paint industry workers in Port
Harcourt, Nigeria.

Length of BMI (kg/m?) RBC(x10~12/L) HCT(%) HGB (g/d) WBC(x1079/L) Platelet(x10"9/L

exposure

Oyr 25284336 5.36=0.19 4711171 15942054  4.81+030 187.72+10.44
(N=25)
0.5-3years 26.29+405 4.92+0.06* 42.25+0.61* 14.18+022* 5.532034*  202.35+9.78*
(N=25)

4-10years 25.79=3.71 4.78+0.29*  3823+1.04* 13.33+0.78* 5.04=0.67*  215.17=13.48*
(N=25)

>10years 26.29+4.05 4.02£047*  3530=1.15% 1230:0.50* 4.1520.55*  220.50=B.50*
(N=25)

Values are presented as mean * standard deviation, N is sample size =25, * means
values are statistically significant at p<0.05

Table 2: Changes in some blood parameters of solid waste workers in Port Harcourt,
Nigeria.

Length of BMI(kg/m? RBC(x10712/L) HCT(%) HGB (g/dl) WBC(<10°9/L) Platelet(x10"9/L)
exposure

Oyr 25284336  53620.19  47.11=1.71 15942054  4.812030 187.72=10.44
(N=25)
0.5-3years 24.842320  434=0.19% 4531=1.59 15342053  5.9520.29* 187.53£11.43
(N=25)

4-10years 25.06=3.28 4.16x042*%  4232x189* 1422=128*%  5B0=0.53* 241.17+48 55%
(N=25)

>10years 25.16+3.28 4.15£1.13*  40.05£1.21* 14.90£0.10% 5.96=1 35% 146.50+3.50*
(N=25)

Values are presented as mean * standard deviation, N is sample size =25, * means

values are statistically significant at p<0.05
DISCUSSION AND CONCLUSION

Alterations in blood parameters constitute one of the effects, which come up from organic
solvent exposure %2, In this study, RBC, hemoglobin concentration and HCT of paint
industry workers exposed for 0.5-3years, 4-10 years and above 10 years were significantly
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decreased (p<0.05). However, platelet count was increased compared to control (0 year) as
shown in table 1. This observation is consistent with a report from a study done in Algeria
(23] Paint contains nitrobenzene, which has been reported to cause the oxidation of
hemoglobin to Methemoglobin, thus reducing hemoglobin level 2% 2% 21 |n addition, the
quantity of metals (chromium, lead, cadmium, arsenic) has been reported to be significantly
increased in the urine of paint factories workers ?1. Consequently, the drop in hemoglobin
observed in the present study may also be related to intoxication with lead and or other
chemicals that they use in the course of paint production. However, since workers are often
exposed to organic solvent mixtures in paints, it is hard to attribute the alterations seen in the

blood parameters to any particular substance.

In table 2, RBC, hemoglobin, and HCT of solid waste workers exposed for 0.5-3years, 4-10
years and above 10 years were seen to have significantly decreased (p<0.05). However, there
was a statistically significant (p<0.05) increase in the volume of WBC when compared to the
control. Platelet number statistically significantly (p<0.05) increased in the group exposed for

4 to 10 years and decreased significantly in the group exposed for more than 10 years.

Some of the hematological changes in this study ensued in persons exposed for 0.5-3 years
while others were observed in workers exposed for 4-10 years. Workers exposed for
>10years mainly had alterations in their total WBC levels. Interactions between blood
parameters and inorganic and organic components as well as unidentified toxicants in solid
waste may be the reason behind alterations detected in the present study. The changes
observed in this study is therefore consistent with that of Chung ?®; who observed a high
blood lead and cadmium level in subjects with respect to exposure to chemicals in solid waste
but these findings were observed in subjects who have been exposed for longer years. In
addition, Wachukwu and co-researchers observed that the level of mercury in the urine of
waste workers was significantly raised ). More so, Researches have revealed that sicknesses
like acute myelogenous leukemia, genotoxicity, and hematotoxicity are heightened owing to

extended exposure to solid waste % 31321,

Increase in WBC observed in this present study is similar to the results of Adesina on solid

waste workers 3

. They also observed a positive correlation between the increase in
leukocytes and job duration. John and Hole proposed that under unhealthy situations, the
level of WBC is altered; their concentration in the blood reduces especially in leukemia and

acute infections ¥, Thus based on the present work, the increase in WBC could be from
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infections and inflammatory disorders since one major task of WBCs is to deliver prime

resistance against possible contaminants.

The result of this study, therefore, suggests that paint industry workers and solid waste
workers may be susceptible to anemia and other hematological disorders due to chemical
exposure. In addition, this research proposes that solid waste workers are at risk of diverse
health hazards ranging from infections, inflammatory diseases, leukemia, and allergic
disorders. Therefore, adequate protective measures should be adopted, adequate training
should be given to these workers on the importance of adhering to the use of protective

devices and adequate personal hygiene.
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