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Introduction

Even with safety standards issued by the Occupational Safety and
Health Administration and other organizations, such as the
National Institute of Occupational Safety and Health, occupational
lung disease continues to be one of the most common work-related
injuries ™. American Thoracic Society statement on the
occupational contribution to the burden of airway disease
synthesized relevant data on this topic through 1999 2. Since
2000, 14 separate studies have published values or provide data on
chronic bronchitis or COPD due to work-related factors. The ATS
review was concerned with the global burden of occupational
exposures on airway disease, including asthma . Another
important early review was led by Oxman, focusing on industry-
specific data, in which risk with dust-years of exposure ?!. The
Japanese Ministry of Health, Labour, and welfare established that
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work environment management, work management, and health
management were exposed workers !,

The ATS stated that “A careful review of the literature
demonstrates that 15% of both asthma and COPD is likely to be
work-related” “!. Occupational asthma and COPD costs nearly $7
billion annually in the United States (. Exposure to mineral dust
especially in underground mining, such as gold, coal, and uranium
mining has been shown to contribute to the development of COPD,
the impact of poorly soluble low-toxicity particles also referred to
as bio-persistent granular dust . The severity of the disease is
related to the material inhaled and the duration of the exposure.
Even individuals who do not work in the industry can develop
occupational disease through indirect exposure.

Deaths from work-related respiratory disease and
malignancies for about 70% of all occupational disease mortality
181 Mining or eliminating the use of cutting fluids effects on health
and the environment since the mid-1990s, the workers may have
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respiratory and skin problems. Metalworking fluids constitute
about 7% to17% of the total machining costs /. Metalworking
fluid (MWF) is used in industry and is a complex mix of mineral
oils, synthetic fluids, additives, and preservatives that are Control
of Substances Hazardous to Health Regulations 2002(COSHH) [©.
Subsequently, function impairment, an asymptomatic disease with
interstitial fibrosis, and even progressive massive fibrosis have
been secondary to iron exposure °!. Occupational exposure to dust
and chemical in lathe machine workers leads to irritation and
initiation of inflammatory responses in the respiratory system that
contribute to pulmonary homeostasis *”. Some asbestos-related
diseases (ARDs) such as malignant mesothelioma, lung cancer,
laryngeal cancer, ovarian cancer, asbestosis, and pleural disease
(pleural plague and pleural thickening) Y. Pulmonary siderosis
known as Welder’s lung is a rare occupational lung disease that
occurs due to chronic inhalation of iron compounds and is
commonly seen in arc-welders, oxyacetylene cutters, iron or
miners, and silver polishers [*“). Additionally, nearly 519,100
deaths in 2016 result from exposure to silica, coal dust, and
asbestos [**!, Lathe machine workers are exposed to particles rich
in cobalt and tungsten carbide when treating cobalt alloy tools
which are absorbed by the lungs and gastrointestinal tract 4.

The lathe machine is a power-driven machine tool used
to turn and cut metal in the lathe industry. Because of poor
maintenance, most lathe machines in Bangladesh do not undergo
standardized frequent accuracy testing. Indeed, the quality of
machining is dependent on the machine’s dynamic behavior
throughout the operating process. For this reason, these types of
machines have always been used widely and are not efficient ™*°'.

Biomarkers could improve our ability to monitor disease
progression and in some cases provide insight into disease
mechanisms .. Our present study attempted to investigate the
relationship between blood parameters (IgE, ESR, and CRP) with
lung function abnormalities. By performing spirometry, the lung
function capacity of lathe machine workers was accessed.

At last, in every working sector work-related disease
distress persons account for around 60% of all illnesses and 70%
mortality from occupational disease. The occupational pulmonary
disease scenario has influenced the lungs. Respiratory illness had
been corresponding with age and now the dust particles are
correlated with lung disorders. This study aims to evaluate the
occurrence and risk factors of breathing problems, coughing,
sneezing, chest tightness, allergic problem amongst different
workers and determine who is more susceptible to pulmonary
abnormalities.

Materials and Methods

Participants and Study design

This cross-sectional study was conducted among lathe machine
workers and University students (control) selecting 80 individuals
in each group from March 2020 to June 2021 in Tangail,
Bangladesh. Approval was received from Institutional Ethics
Committee. In the case of lung function, the Global Initiative on
Obstructive Lung Disease(GOLD) definition was used for
spirometric assessments 71,

Inclusion and Exclusion criteria

Male workers (age ranged 15-74 years) who worked at least 1 year
in lathe machines were dominated in this study. There are no
female workers in this study.

Questionnaire survey and collecting data

WWW.ijirms.in

All participants were approved to fill a detailed self-completed
questionnaire about demographic information (age, BMI, and
education), medical history, job history, and respiratory symptoms.
Respiratory symptoms (including breathing, coughing, sneezing,
chest tightness, and allergy) and mask using habits were recorded.
The questionnaire was translated into Bengali. Collecting data
were written in our paper assiduously.

Oximetry

After completing the questionnaire part, an oximetry test was
performed. In this test, workers were requested to put one of their
fingers in a pulse oximeter to acquire their heart rate and oxygen
saturation level.

Spirometry

Spirometry test of all participants was completed by using a
portable spirometer (SP 10 spirometer Contec. Medical System Co.
Ltd., China). In our study, the spirometric test was performed in a
standing position. The spirometer measured parameters were
included, Forced Vital Capacity (FVC), forced expiratory volume
in the first second (FEV1), FEV1/FVC ratio, PEF, and forced
expiratory flow at 25% and 75% of vital capacity FEF2575.

Blood sample collection and serum separation

Blood samples were collected from workers who had abnormal
lung function for ESR, CRP, and IgE tests. From every 5 ml, blood
was drawn, 1.6 ml was kept in the ESR test tube with Sodium
Citrate, and 3.4 ml to a serum test tube for CRP and IgE test. For
the preparation of serum, blood was centrifuged (DSC-200 T,
DIGISystem, Taiwan) at 1000 rpm for 8 min at room temperature.
Separated serum was stored at -80°C with labeling in the
refrigerator.

Erythrocyte sedimentation rate (ESR) test

Westergren's method was used in our study for the ESR test. In this
process, blood was collected from the ESR tube into the
Westergren tube (200 mm in length or 2.55 mm in diameter) and
placed in the Westergren stand for 60 min at room temperature.
After 1 hour the volume of the coagulated erythrocyte was seen.
ESR values were measured in mm/hr.

C- reactive protein (CRP) test

C-reactive protein (CRP), an acute phase of protein is probably the
most nonspecific marker of inflammation. In our research, the CRP
Latex Kit (Biorex Diagnostics Limited, UK) was used by following
the latex agglutination method. The latex suspension was linked
with serum sample and undulated in a rotational machine at 200
rpm for 2 min. The agglutination appearance indicates it or not
CRP is present in the sample. After obtaining agglutination, serum
was diluted 2, 4, 8, and 16 times. Then the CRP level was
calculated. The total CRP levels were expressed as mg/L.

Immunoglobulin E (IgE) test

In general, elevated levels of IgE indicate an increased probability
of an IgE-mediated hypersensitivity responsible for allergic
reaction. IgE ELISA Kit (Biorex Diagnostics, UK) was used to
measure total IgE levels quantitatively from a human serum
sample. For microwell washing and absorbance, Thermo Scientific
Well Washer and Thermo Scientific, Multiskan FC was used.

Statistical analysis

Data were analyzed using the Statistical Package SPSS (SPSS for
windows version 20, IBM SPSS statistics Armonk, New York,
USA). Data was revealed as mean +SD (standard deviation). The
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unconditional data were compared applying the Chi-square test on
respiratory symptoms (smoking status, alcohol status, family
history, and protective mask use) between lathe machine workers
and control. Furthermore, a t-test was performed in spirometry,
oximetry, and biochemical test parameters to determine the mean
difference.

Results

General characteristics of study subjects

The general characteristics of the study subject are shown in table
1. The average age of lathe machine workers was 35.26+10.52
years, and the control group was 22.68+2.08 years. BMI was found
higher in lathe workers (22.72+2.68) compared to control
(22.34+1.69). 38.8% of lathe workers had no educational
qualification, 22.5% had a primary school, 32.5% high school,
6.2% college, and 0% university education. However, 67.5% of
lathe workers were not used to mask during their working time.

Prevalence of respiratory symptoms

Respiratory symptoms, including 12% Breathing problem, 13.8%
Coughing, 16.2% Sneezing, 8.7% Chest tightness, and 37.5%
Allergy symptoms were appeared in lathe workers (Table 2).

Table 1: General characteristic of study groups.

Among respiratory symptoms, lathe workers had higher numbers
of 37.5% allergy symptoms (Table 2).

Lung function parameters

The independent sample t-test for the spirometer and oximeter
parameters of the lathe and control group is shown in Table 3. Due
to exposure to metal hazards at their working place, significantly
(P<0.05) lower levels of FVC (1.99+1.28), FEV1 (1.64+0.85),
FEV1 (%) (41.05+21.8), PEF (3.54+2.09), PEF (%) (39.06+22.9),
FEF25 (3.08+1.93) and FEF2575 (2.54+1.52), except FVC (%)
(41.59+26.7), FEV1/FVC (%) (39.06+22.96) and FEF75
(1.90+1.16) were obtained in lathe workers as shown in Table 3.
On the other hand, heart rate (85.01+11.83) was significantly
(P<0.05) higher in lathe workers but oxygen saturation level
(97.78+1.44) was not (Table 3).

Blood parameters

In Table 4, blood parameters such as IgE, ESR, and CRP outcomes
are shown. The lathe workers had a significantly (P<0.05) higher
level of IgE (264.93+141) compared to control (141.261+116.8) as
well as a higher level of ESR (11.5+4.77) relative to control
(8.78+3.94). However, all individuals displayed a lower level (<6
mg) of CRP during this study, both in the lathe and control group.
(Table 4).

Parameters Lathe N (%) or Mean +SD Control N (%) or Mean +SD
Age 35.26+10.52 22.68+2.08
BMI 22.72+2.68 22.34+1.69
Education
Iliterate 31(38.8)
Primary school 18(22.5)
High school 26(32.5)
College 5(6.2)
University 0(0) 80(100)
Smoking status
Never smoker 20(25) 54(67.5)
Ex-smoker 5(6.3) 6(7.5)
Current smoker 55(68.7) 20(25.5)
Alcohol status
Yes 12(15) 3(3.7)
No 68(85) 77(96.3)
Family history
Yes 5(6.3) 12(15)
No 75(93.7) 68(85)
Protective mask use
Yes 26(32.5) 54(67.5)
No 54(67.5) 26(32.5)
Table 2: Prevalence of respiratory symptoms.
Symptoms Lathe N (%) Control N (%) x? P-value
Breathing 8(12) 8(10) 1.127 0.288
Coughing 11(13.8) 9(11.3) 1.617 0.204
Sneezing 13(16.2) 9(11.3) 0.197 0.657
Chest tightness 7(8.7) 3(3.8) 5.093 0.024
Allergy 30(37.5) 20(25) 1.78 0.182
P-value is significant at <0.05.
Table 3: Contrasts of spirometer and oximeter values between lathe and control.
Parameters Lathe (Mean £SD) Control (Mean +SD) t-test P-value
FVC (L) 1.99+1.28 3.29+0.342 -9.01 0.000
FVC (%) 41.59+26.7 78.01+9.92 -11.40 0.000
FEV1 (L) 1.64+0.85 3.10+0.30 -14.96 0.000
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FEV1 (%) 41.05+£21.8 85.30£10.0 -16.94 0.000
PEF (L/s) 3.54+2.09 9.15+1.33 -21.86 0.000
PEF (%) 39.06+22.9 108.7£17.8 -22.88 0.000
FEV1/FVC (%) 39.06+£22.96 94.51+4.01 -21.09 0.000
FEF25 (L/s) 3.08+1.93 7.49+1.37 -18.42 0.000
FEF75 (L/s) 1.90+1.16 2.57+£0.59 -4.59 0.000
FEF2575 (L/s) 2.54+1.52 4.51+0.98 -10.14 0.000
Heart rate (BPM) 85.01+11.83 74.26£11.19 3.21 0.003
Oxygen saturation (%6) 97.78+1.44 98.21+1.33 -1.43 0.321

P-value is significant at <0.05.

Table 4: Comparison of blood parameters between lathe and control.

Parameters Lathe (Mean £SD) Control (Mean +SD) t-test P-value
IgE (1U/ml) 244.93+141.01 141.261+116.8 2.453 0.01
ESR (mm/h) 11.5+4.77 8.78+3.94 1.66 0.10
CRP (mg/l) All<6 All<6

P-value is significant at <0.05

Discussion

The present study investigated the pulmonary health status with
some blood biomarkers of lathe machine workers. This study
showed that 67.5% of workers normally exposed to metal dust
particles were not used to use protective masks compared to the
32.5% control group. Our present research was designed to explore
the respiratory abnormalities in lathe machine workers and control
using spirometry primarily. Workers with allergic symptoms
showed a higher level of IgE.

High population attributed risk in the range of 5-25% for
occupational asthma and COPD from occupational exposures ¢,
On the other hand, AIHW NDI data suggested that between 2000
and 2016, deaths from dust-related lung diseases were increased
[*] In Bangladesh, government and non-government organizations
have been designing and implementing public health programs to
combat NCDs such as diabetes and cardiovascular disease, no such
public health program is prevailing directed to lung disease *°".

The antecedent part of this study demonstrated their
demographic features like the average age of lathe machine
employees and control was 35.26+10.52 and 22.68+2.08
respectively. Recent international estimates have also shown that
approximately 16% of adult asthma and 14% of COPD cases are
associated with work-related exposures .. In our current study,
the lathe machine workers experienced 12% breathing problems,
13.8% coughing, 16.2% sneezing, 8.7% chest tightness, and 37.5%
allergy symptoms.

Spirometry was performed by the standards from the
American Thoracic Society/European Respiratory Society “. A
spirometer is used to assess lung function capacity and the
existence of respiratory problems. Two factors were identified
which are liable for lowering spirometer values in our study: a
family history of respiratory problems and not wearing a mask.
Lathe machine working site negatively influenced pulmonary
function parameters like FVC, FEV1, FEV1/FVC%, and PEF in
lathe workers, resulting in an obstructive pattern of lung function
that is associated with years of exposure and airborne dust and
metal fragments in the worksite.

In our study latex technique was utilized to determine
blood CRP, but no significant results were obtained. Increased
CRP has been linked to a variety of causes in other research.
Plasma C-reactive proteins are found in higher levels during COPD
exacerbations and can be used to the severity of the disease **.
Indeed CRP is considered to be a marker of systemic inflammation
raised in COPD subjects compared to control in other studies .
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Pulmonary impairment and overall mortality are linked to a higher
ESR. Compared to the control group a greater level of ESR. IgE
has proved a key contributor to bronchial hyperreactivity
development in asthmatics. In our current review, higher levels of
IgE than in the control group have been discovered. The results of
the T-test were significant for all control group workers.

Conclusion

The results analysis of this study suggests that occupational
exposure to metal dust can cause respiratory disease. Exposure to
dust particles causes of reduction in the pulmonary function
parameters such as FVC, FVC%, FEV1, FEV1%, PEF, PEF%,
FEF25, FEF75, and FEF2575. This study terminated occupational
metal dust particles also responsible for higher IgE and ESR levels.
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