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Individual Characteristic and Cadmium Level in Blood on
Tradisional Metal Foundry Workers
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ABSTRACT

Cadmium is one type of seriously hazardous heavy metal if inhaled. Acute cadmium poisoning may result
from exposure of cadmium oxide vapor during metal melting process. This study aims to determine the
factors ofindividuals characteristic associated with levels of cadmium in the blood of workers.This research
is an analytic observation research with cross sectional approach. Samples were taken purposively from 30
metal casting workers. The research variables are smoking habit, BMI, working hours, duration of work
and occupation as independent variables and cadmium levels in the blood as dependent variables. Blood
cadmium levels were measured using Atomic Absorbtion Spectophotometer (AAS). Data were analyzed
using chi-square. Although there was no correlation between smoking habit and working hours on cadmium
blood level (p value> 0,05) but there was correlation between nutritional status, duration of work and
occupation to cadmium in blood (P value <0.05). There is a relationship between BMI, duration of work
and type of work with cadmium levels in the blood of metal casting workers, for modification of workplace

ventilation and the use of personal protective equipment to increase fume of cadmium in workplace.

Keywords: cadmium in blood, metal casting, individual characteristics

INTRODUCTION

Metal foundry industry is one of the industries
producing pollutants that can pollute the environment.
Sources of emissions of pollutants that exist among them
are particles in the form of dust derived from metals such
as lead, nickel, cadmium and beryllium .

In the process of casting melting of raw materials
is done at + 13000C. At this stage smoke and vapors
produced are contained of metal particles (fume)
consisting of unused metal powder finishing, steel,
silicon, slag and carbon. This is exacerbated by the lack
of adequat ventilation to cause workers inhaling the
combustion gas continuously?
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In addition to products result, the process of casting
metals also produces heavy metals such as Cd, Cr, Ni
and Pb. This is a risk factor that is harmful to the health
of workers because the side effects of heavy metals
produced have high toxicity properties’. One of the
dangers to be considered in connection with the metal
foundry industry is the presence of cadmium. Cadmium
is one of the heavy metals from the metal melting
process, acute cadmium poisoning usually occurs due to
cadmium oxide vapor from cutting of cadmium metal or
a cadmium-containing metal mixture*.

This study aims to analyze relationship between
the characteristics of individuals (Smoking Habit and
Body Mass Index) and Occupational Factors (Type of
Work, Duration of work and working hours) on levels of
Cadmium in the blood of metal foundry workers.

METHOD

This is Explanatory Research, with cross sectional
approach. The sample is the total population of 30 metal
foundry workers. Blood sampling assisted by Health
Center officer of sub-district Ceper, Klaten, Central
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Java. Primary data used in this research is obtained by
questionnaire to know variable of individual factor and
worker factor. In addition, the primary data were also
obtained from the results of laboratory tests for cadmium
levels in the blood. This examination was conducted at
the Center for Environmental Health Engineering and
Disease Control (BBTKLPP) Yogyakarta.

Data analysis used to know the relation of
significance between individual factor and worker factor
with cadmium level in blood, used Chi Square test.

RESULTS AND DISCUSSIONS

Description of the Research Variable: Based on
the results of research obtained by the distribution of
respondents based on smoking habits, most respondents
have smoking habit as many as 16 respondents (53.3%).
While not smoking as many as 14 respondents (46.7%).
Data of respondent distribution based on nutritional
status, most of respondent have normal status that is 20
respondents (56,7%), while abnormal nutrition status is
10 respondent (33,3%).

Respondents have a working duration for> 5 years
as many as 16 respondents (60%). While the duration
of work for <5 years as many as 14 respondents (40%)
and respondents who have working hours <8 hours /
day as many as 21 respondents (70%). While working
hours> 8 hours / day as many as 9 respondents (30%),
as well as respondents working on the foundry that is as
many as 18 respondents (70%). While in the finising of
12 respondents (30%), respondents who are not exposed
to cadmium are 21 respondents (70%), while cadmium
exposure is 9 respondents (30%).

Table 1: Distribution of Respondent’s Characteristc

No. Variable | n=30 %
1. | Smoking Habit
a. Smoking 16 53,3
b. Non Smoking 14 46,7
2. | BMI
a. Normal 20 56,7
b. Not normal 10 33,3
3. | Working Period
a. >5 years 16 53,3
b. <5 years 14 46,7

Conted...
4. | Working Hours
a. <§ hour/day 21 70
b. <8 hour/day 9 30
5. | Type of Work
a. Foundry 18 60
b. Finishing 12 40
6. | Cadmium in Blood
a. Exposed 9 30
b. Not Exposed 21 70

Metal foundry workers are potentially exposed
to Cadmium. In the process of casting the metal, in
addition to producing metal products, it also produces
heavy metals such as Cd, Cr, Ni and Pb, This is a quite
harmful risk to the health of traditional metal foundry
workers, considering that the heavy metals have the side

effects with high level of toxicity.

It is also worsened by the lack of adequate
ventilation, thus it makes the workers to inhale gas
from burning result continuously. In doing the job, there
is no worker who uses personal protective equipment,
even having their meals and drinking is also done in
the workplace. Therefore, preventive steps should be
prepared much earlier to overcome the possible harmful

impact to the workers.

Cadmium can cause interference and even able to
cause damage to the kidney system. Such damage may
occur in the tubules of the kidneys. The symptom of
the damage that can occur in the kidney because of the
cadmium is the occurrence of amniouria, glucosuria and

the calcium and phosphorus urinary abnormalities®

Smoking is one of the main sources of cadmium
exposure. Therefore we consider the possibility of
smoking as confounding variables in exposure to
cadmium in non smokers. The exact mechanism is not
yet known whether the smoking causes kidney damage.
The mechanism that can be explained is that smoking
will make the kidneys more sensitive to cadmium

toxicity®
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Table 2: Bivariate Analysis between Smoking Habit, BMI, Type of Work, Working Period, Length of Work,
Working Hour and Cadmium Level in Blood

. Cadmium 95% CI
No. Variable P RP
Exposed | Not Exposed Lower Upper
1. | Smoking Habit
Smoking 6 (37,5%) 10 (62,5%)
- 0,440 1,750 0,535 5,729
Non Smoking 3(21,4%) 11 (78,6%)
2. | Body Mass Index
Normal 0(0%) 10(100%)
0,013 1,818 1,223 2,703
Not Normal 9(35%) 11(65%)
3. | Type of Work
Foundry 8(44,4%) 10(55,6%)
. 0,049 5,333 0,762 37,348
Finishing 1(8,3%) 11(91,7%)
4. | Working Period
>5 Years 9(56,3%) 7(43,8%)
0,001 0,438 0,251 0,763
<5 Years 0(0%) 14(100%)
5. | Working Hour
>8 hour/day 2(22,2%) 7(77,8%)
0,681 0,667 0,170 2,607
<8 hour/day 8(28,6%) 15(71,4%)

The proportion of workers who have smoking habit
on cadmium exposure in blood is 37.5% or 6 respondents
while non-smokers are exposed to cadmium of 21.4%
or 3 respondents. Chi Square statistical analysis results
obtained p-value of 0.440 (> o = 0.05) showed that
there is no relationship between smoking habits against
cadmium in the blood of metal foundry workers. The
results of this study is similar to the research conducted
by Ghazali and Luckett which showed no significant
relationship between smoking habit and cadmium
content 7

Psychology capacity like smoking habit, alcohol
and suplement drink consumption greatly affected the
performance and productivity of worker * Smokers prone
to have respiratory disorder compared to non smokers
when they were in hazardous environment. There were
2000 chemicals in the cigarrette, and 1200 of them
contain toxic substances for human health. Besides that,
exposure to cigarette smoke have strong relations with
the DNA damage induced by oxidative stress (oxidative
stress) and carcinogenesis'’. Some studies indicate that
smoking can caused and increased of cancer in humans,
such as lung cancer, mouth, pharynx, laring, esophagus,
bladder, stomach, pancreas, kidney, uterus, cervix and
myeloid leukemia''.

Harmful substances in cigarettes in addition to
triggering direct changes to the kidney organs, also

brings the risk of increasing blood and heart pressure.
Increased blood pressure is an important factor in the
progression of CKG disease. The mechanism of last
renal impairment may be seen histopathologically'?,
Smokers are generally exposed to cadmium through
inhalation. In a cigarette there is 2 pg of cadmium, where
almost 2-10% of it turns into cigarette smoke'’. Smokers
generally have their blood contained with cadmium and
the content in the body is twice higher than those who do
not smoke'*. In addition, smokers will also have a high
cadmium content in their urine'.

Based on bivariate analysis, it is found that the
proportion of exposed workers cadmium have normal
nutritional status of 45% or 9 respondents. Chi Square
statistical analysis result obtained P-Value of 0,013 (>
o = 0,05) with value of RP: 1,818 and CI 95%,; 1,223-
2,703 which means that people with normal nutritional
status have a risk of exposure to cadmium in the blood
of 1.818 times compared to people with abnormal
nutritional status.

Human weight reflects the nutritional status of a
person. Poor nutrition will affect the decrease of one’s
body endurance and it brings health problems. People
with ideal body weight will have enough nutrients
that block the presence of cadmium into the body
in replacing nutrients (zinc, iron, copper, selenium,
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calcium, pyridoxine, ascorbic acid, and protein). Most
cadmium toxicities occur due to the deficiency of the
above-mentioned elements causing an increase in
cadmium absorption'®.

Factors of the body such as immunity, the power of
respondents in exhaling, the ability of the cilia to filter
out the fume dust produced during the casting process,
and the pattern of consumption of eating and drinking,
is a factor that affects the existence of high cadmium in
the body and the existence of zinc (Zn) enzymes such as
Gluthatione S-transferase'®.

Entrepreneurs should think about the problems
faced by their employees who work over the regulated
work hours or carry out the work that is considered
heavy, to always provid food security (usually in the
form of nutritious food) and extra food (Extra Voeding).
Restrictions on working time, the provision of assured
regular meal every working day, is an employer’s policy
to maintain the desired work productivity of the company
from its employees.!”

Based on bivariate analysis, the proportion of
workers who are exposed to cadmium working in the
foundry section was 44.4% or 8 respondents. The result
of Chi Square statistic analysis obtained the P-Value of
0,049 (> o = 0,05) showed that there was correlation
between work type to cadmium substance in blood of
metal foundry workers, with RP value: 5,333 and CI
95%; 0.762 - 37.348 which means that people who work
in the foundry have a risk of exposure to cadmium in the
blood of 5.333 times than people who work in finishing.

OSHA estimates that 300,000 workers exposed to
cadmium in the United States are present in industrial
sector workers comprising metal smelting, welding and
packaging. This study aims to determine factors that are
related to cadmium levels in the blood of metal foundry
workers.*

Based on the bivariate analysis, it is found that the
proportion of workers exposed to cadmium has a work
period over 5 years of 56.3% or 9 respondents. Chi-Chi
statistical analysis results obtained P-Value value 0.001
(> o =0.05) showed that there is a relationship between
the length of work against cadmium in the blood of
metal foundry workers, with the RP value of: 0.438 and
CI 95%; 0.251 - 0.763 which means people who work
over 5 years have a risk of exposure to cadmium in the
blood of 0.438 times compared to people who work
under 5 years.

Respondents whose suffered from work-related
complaints may caused by work under long working
hours and long periode time (more than 3 years) and
lack of PPE usage'®. From research on working adults in
USA show that long working hours indirectly precipitate
workplace accidents by inducing fatigue or stress in
affected workers and overtime schedules had the greatest
relative risk of occupational injury or illness, followed
by schedules with extended (>12) hours per day and
extended (>60)".

Based on bivariate analysis, the proportion of
workers exposed to cadmium has working hours over
8 hours / day as many as 22.2% or 2 respondents, while
those who have less than 8 hours / day of working hours
33,3% or 7 respondents. Chi Square statistical analysis
results obtained P-Value 0.681 (> a = 0.05) showed
that there is no relationship between working hours of
cadmium in the blood of metal casting workers.

This research is similar to the research done by
Bagun Sugiharto which explains that there is no relation
between work and the number of working hours per
week with cadmium level in exhaust welding worker’.
This inertial study with the study of Ghazali showed
no association between length of service and cadmium
content, but there was a significant relationship between
the working period and the concentration of lead and
arsenic metal’.

Exposure to the toxic cadmium (Cd) has adverse
health effects an occupational or high level environmental
exposure 2°- Cadmium exposure is an important risk for
renal disfunction, bone disease and cancer, cadmium is
associated with cardiovascular disease too ?!'. So all
workers who in foundry must used to Personal Protective
Equipment (PPE) to contral hazards at work place.

CONCLUSIONS

There is a relationship between nutritional status,
duration of work, and type of work to cadmium levels in
the blood of metal foundry workers. In order to reduce
cadmium exposure in the workplace there is a need to be
have adequat ventilation in the workplace and the use of
personal protective equipment.
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