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ABSTRACT

Introduction: Marble artisans are exposed to silica-rich marble dust. This study examines its effects on respiratory 
health and blood interleukin-8 (IL-8) levels among marble workers in Tulungagung. The aim is to analyze the differ-
ences in IL-8 levels based on the concentration of silica dust exposure received by marble craftsmen. Materials and 
Methods: This cross-sectional observational study involved 30 marble artisans. Silica dust exposure was assessed 
using X-Ray Diffraction (XRD) according to NIOSH 7500 standards, while IL-8 levels in blood serum were measured 
using the ELISA method. Bivariate analysis was conducted using the Mann–Whitney U and Kruskal–Wallis tests. Re-
sults: Most artisans were over 45 years old, had more than 5 years of work experience, and worked 8 hours per day 
using only cloth masks as protection. The finishing unit recorded the highest dust exposure, with marble dust levels 
reaching 37.1203 mg/m³ (TLV: 10 mg/m³) and silica concentrations of 0.1114 mg/L (TLV: 0.0250 mg/L). Statistical 
analysis revealed a significant difference in IL-8 serum levels based on silica dust concentration (p = 0.025), frequen-
cy of PPE use (p = 0.008), and shortness of breath complaints (p = 0.003). Meanwhile, IL-8 levels did not show a 
significant difference based on respirable dust concentration (p = 0.082). Conclusion: This study found that workers 
exposed to high concentrations of silica dust had higher IL-8 levels compared to those exposed to low concentra-
tions. These findings highlight the importance of implementing a comprehensive respiratory protection program, 
including dust control measures and regular pulmonary health monitoring.
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INTRODUCTION

Respirable dust is one of the main causes of occupational 
respiratory diseases, especially in industries with 
high airborne particle exposure. Particles measuring 
0.5 to 4 micrometres can bypass the body’s natural 
defence mechanisms (SNI 7325, 2009) [1]. Exposure 
to Particulate Matter (PM)10 and PM2.5 is known to 
increase the risk of respiratory health symptoms [2]. Fine 
particles smaller than 2.5 micrometres can even reach the 
alveoli, leading to chronic respiratory disorders such as 
silicosis, asbestosis, and chronic obstructive pulmonary 
disease (COPD). The severity of these health effects 
depends on factors such as dust type, concentration, 
exposure duration, individual susceptibility, and the 

use of personal protective equipment (PPE). Prolonged 
or repeated exposure without adequate protection 
significantly increases the risk of developing chronic 
respiratory conditions [3].

Marble, a sedimentary rock from the sandstone group, 
is formed through sediment deposition on the earth’s 
surface or in riverbeds. In marble-processing industries, 
dust is a common byproduct, particularly during cutting, 
polishing, and finishing. Marble contains over 95% 
silica, making silica dust a major occupational hazard 
[4]. Inhalation of silica dust can lead to silicosis, a 
progressive lung disease marked by lung inflammation 
and scarring. A significant correlation has been reported 
between silica exposure, IL-13 levels, and nutritional 
status [3]. Their study also showed that nutritional status 
is linked to pulmonary function disorders, underscoring 
the role of individual health and nutrition in reducing 
the impact of dust exposure.
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Interleukins are a group of cytokines that play crucial 
roles in inflammation and immune responses and are 
known to contribute to the formation and progression 
of pulmonary fibrosis. Interleukin-8 (IL-8) is a key pro-
inflammatory cytokine that significantly contributes 
to the development of respiratory diseases such as 
COPD. Elevated IL-8 levels stimulate neutrophil 
activity, intensifying lung inflammation. Research from 
Zhongshan Hospital further supports that high IL-8 levels 
can serve as early indicators of COPD. These findings 
underscore the impact of prolonged dust exposure on 
IL-8 elevation and the resulting risk of chronic respiratory 
conditions [5–8].

Studies show that individual factors such as age, 
nutritional status, and work duration, along with dust 
exposure, influence lung function in industrial workers 
and may be correlated with an increase in IL-8 levels. [9–
11].  Beyond pulmonary function impairment, elevated 
IL-8 levels can also result from exposure to silica dust. 
Research on pulp and paper factory workers in Sweden 
found a positive correlation between respirable dust 
exposure and IL-8 levels [12]. Conversely, studies on 
stone drillers exposed to crystalline silica reported a 
negative association with IL-8 levels [13].

Although some research has examined the relationship 
between IL-8 and respiratory diseases, studies 
specifically investigating the factors contributing to 
IL-8 elevation, particularly due to silica dust exposure, 
remain limited. Among marble artisans who experience 
continuous dust exposure, monitoring IL-8 levels could 
serve as an early biomarker for detecting respiratory risk, 
thereby preventing lung function decline.

Given this background, marble workers are evidently 
at risk of exposure to harmful airborne particles that 
can elevate IL-8 levels and impair respiratory health. 
Therefore, this study aims to analyze the differences in 
serum IL-8 levels based on the concentration of silica 
dust exposure among marble artisans in Tulungagung. 
Understanding these relationships can aid in developing 
targeted interventions to protect the respiratory health of 
marble industry workers.

MATERIALS AND METHODS

This observational study aimed to examine the 
relationship between silica concentration, respirable 
dust levels, and IL-8 concentrations in the blood serum 
of marble artisans in Tulungagung. A total of 30 workers 
were selected from 42 eligible production workers using 
the Slovin formula, with a sampling tolerance of 10%. 
Samples were obtained through simple random sampling 
to ensure that each worker had an equal opportunity to 
participate.

Data collection consisted of field measurements and 
questionnaires. Respirable dust was measured using 

SKC personal dust samplers with the gravimetric 
method and pre-weighed cassettes following standard 
laboratory procedures. Instruments were calibrated 
before and after measurement, and the flow rate was 
adjusted according to manufacturer and laboratory 
recommendations. Sampling was conducted for one full 
work cycle (8 hours) across five work areas, including 
sawing, polishing, and finishing units. The reference 
standard used was the Ministry of Manpower Regulation 
No. 5 of 2018 on Occupational Health in the Work 
Environment [14].

Silica concentration was analyzed at the Chemical 
Engineering Laboratory of Institut Teknologi Sepuluh 
Nopember (ITS) Surabaya using the X-Ray Diffraction 
(XRD) method based on the NIOSH 7500 standard to 
determine crystalline silica (quartz) content, expressed in 
mg/m³. Instrument calibration and quality control were 
performed before each analysis according to NIOSH 
standards [15]. The measured silica concentration 
values were obtained from area measurements at three 
work locations, polishing, sawing, and finishing—rather 
than from time-weighted average measurements.

Blood IL-8 concentrations were measured using the 
Enzyme-Linked Immunosorbent Assay (ELISA) method 
following the manufacturer’s protocol, and absorbance 
readings were performed using a Bio-Rad iMark 
Microplate Reader at a wavelength of 450 nm. Each 
sample and standard were analyzed in duplicate, with 
coefficients of variation (%CV) between 0.2–34.8%, 
indicating acceptable analytical precision for a single 
test. Concentrations were determined based on a four-
parameter logistic standard curve model (R² = 0.999).
Additional data including age, work duration, use of 
personal protective equipment (PPE), smoking behavior, 
and respiratory complaints were collected through 
structured interviews and questionnaires. Quality control 
was ensured through instrument calibration before and 
after measurement and adherence to standard operating 
procedures (SOPs) for each laboratory analysis.

Normality tests using the Kolmogorov-Smirnov and 
Shapiro-Wilk methods showed that IL-8 data were not 
normally distributed; therefore, non-parametric statistical 
tests were applied. Univariate analysis described 
participant characteristics, while bivariate analysis 
was conducted to assess differences between variable 
groups. The Mann-Whitney U and Kruskal-Wallis 
tests were used to compare IL-8 concentrations across 
independent variables such as silica concentration. 
Multivariate analysis could not be performed due to the 
limited sample size; therefore, potential confounding 
variables (e.g., smoking habits, age, work duration) 
could not be fully controlled.

This study received ethical approval from the Health 
Research Ethics Committee, Faculty of Dental Medicine, 
Universitas Airlangga (No. 064/HRECC.FODM/II/2022).
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their duties. However, the concentrations of respirable 
dust at all three study sites were below the TLV of 3 
mg/m³ The highest respirable dust exposure received 
by most workers was 0.8819 mg/m³ (40%), which was 
still below the threshold limit value (TLV) (Table II).

RESULTS

Based on the descriptive analysis, 16 workers (53.3%) 
were over 45 years old, and 19 workers (63.3%) had 
over five years of work experience factors that may 
increase the risk of pulmonary disease due to prolonged 
dust exposure. Most respondents (63.3%) worked less 
than eight hours per day, though overtime was common 
during periods of high demand. Regarding PPE, 18 
respondents (60%) used textile masks, but these were 
often poorly maintained and only washed when visibly 
dirty, reducing their effectiveness in protecting against 
dust exposure (Table I). The majority of workers had a 
normal Body Mass Index (BMI) (56.7%), and 56.7% of 
respondents were identified as smokers. Furthermore, 
more than half of the marble artisans (53.3%) reported 
no respiratory complaints.

Table I: Distribution of Characteristics of Marble Artisans in 
Tulungagung.

Category n %

Age

26–35 years 5 16.7

36–45 years 9 30.0

>45 years 16 53.3

Work Periods

<5 years 11 36.7

≥5 years 19 63.3

Length of Work

≤8 hours 19 63.3

>8 hours 11 36.7

PPE Use

Never 3 10.0

Sometimes 18 60.0

Always 9 30.0

Nutritional Status (kg/m)

Normal 17 56.7

Overweight 13 43.3

Smoking Habit

Yes 17 56.7

No 13 43.3

Shortness of Breath Complaint

No 16 53.3

Yes 14 46.7

The majority of employees, totalling 12 (40%), are 
exposed to 37.1203 mg/m³ of particulate matter 
from the finishing unit. In two of the three research 
locations, namely polishing and sawing, the dust levels 
were still below the threshold limit value (TLV) for total 
dust. In contrast, in the finishing unit, the measured 
particulate concentration exceeded the TLV of 10 mg/
m³, reaching 37.1203 mg/m. This is primarily because 
the domestic industry’s refining process is not moist, 
leading to the production of a significant amount of 
dust, which often causes discomfort for workers during 

Table II: Distribution of Total Dust Content and Respirable Dust 
Levels Based on Worker Locations.

Loca-
tions

Dust level 
(mg/m3)

Respirable dust 
levels (mg/m3)

n %

Polishing 0.1786 0.4751 10 33.3

Sawing 0.5488 0.4879 8 26.7

Finishing 37.1203 0.8819 12 40.0

Total 30 100.0

According to the results of measuring the silica dust 
content, it is known that the majority of respondents, 
as many as 12 people (40%), were exposed to silica 
dust from the finishing unit at a concentration of 
0.1114 mg/L. The silica concentrations in all three 
locations (polishing, sawing, and finishing) exceeded 
the threshold limit value (TLV) of 0.0250 mg/L. Despite 
the respirable dust measurements being below the TLV, 
the silica concentration results exceeded the threshold 
limit value. The finishing area, which had the largest 
number of respondents (40%), showed the highest silica 
concentration at 0.1114 mg/L. Table III also indicates 
that the polishing and sawing areas had similar silica 
concentrations, both at 0.0981 mg/L. Therefore, the 
majority of workers (63.3%) were exposed to silica dust 
concentrations of 0.0981 mg/L, which exceeded the 
permissible exposure limit (TLV).

Table III. The concentration of Silica Based on the Location of 
Tulungagung Marble Artisans

Locations Silica content (mg/L) n %

Polishing 0.0981 10 33.3

Sawing 0.0981 8 26.7

Finishing 0.1114 12 40.0

Total 30 100.0

The analysis results presented in Table IV show that, 
based on the Kruskal–Wallis test, the ² value was 5.014 
with a p-value of 0.082. Since the p-value was greater 
than 0.05, the result was not statistically significant. 
Therefore, there was no significant difference in blood 
serum interleukin-8 (IL-8) levels among the groups 
with different respirable dust concentrations. However, 
the group exposed to the highest respirable dust 
concentration showed the highest mean rank, indicating 
a potential trend of increasing IL-8 levels with higher 
dust concentrations.

The results of the Kruskal–Wallis test presented in Table 
V show a Chi-square statistic (x) value of 9.577 with a 
p-value of 0.008. Since the p-value is less than 0.05, the 
result is statistically significant. This indicates that there 
is a significant difference in IL-8 levels based on the 
frequency of PPE use among the respondents. Workers 
who never used personal protective equipment (PPE) 
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had the highest mean rank of IL-8 levels compared to 
other groups, suggesting that IL-8 levels tend to increase 
among workers who do not use PPE.

DISCUSSION

This study involving 30 marble artisans in Tulungagung 
demonstrated significant differences in IL-8 levels based 
on silica dust exposure. Workers exposed to higher 
concentrations of silica dust had significantly higher IL-8 
levels compared to those with lower exposure, indicating 
that silica dust stimulates inflammatory responses through 
increased secretion of pro-inflammatory cytokines such 
as IL-8. Moreover, IL-8 levels were significantly different 
among workers with respiratory complaints and those 
who did not use personal protective equipment (PPE). 
In contrast, no significant differences in IL-8 levels were 
observed based on respirable dust exposure, suggesting 
that specific components like silica dust have a stronger 
impact on IL-8 levels than general dust particles.

Respirable Dust
Measured dust levels in polishing, sawing, and finishing 
units did not exceed the TLV of 10 mg/m³ (as set by 
the Ministry of Manpower Regulation No. 5 of 2018), 
yet daily exposure remains a health concern. PM10 
particles are more likely to bypass the nose and mouth, 
while PM2.5–PM10 represents the coarse fraction. 
Fine particles (PM2.5) can penetrate deeper into the 
respiratory tract, reaching the lungs due to their small 
size [16]. Particles smaller than 1 µm can reach the 
alveoli and impair lung function, while ultrafine particles 
(<0.1 µm) may circulate systemically. However, this 
study found no significant difference in IL-8 levels based 
on respirable dust exposure. This lack of significance 
may be due to relatively low dust levels, varied particle 
composition, and size, which may not have triggered a 
systemic inflammatory response. 

These findings align with previous studies reporting no 
consistent correlation between IL-8 and average PM2.5 
levels in Chronic Rhinosinusitis patients [17]. Other 
studies have also observed non-significant changes in 
TNF-α, IL-6, and IL-8 with short-term PM2.5 exposure 
[18]. Conversely, a positive association between high 
quartile respirable dust exposure and IL-8 levels has 
been reported among pulp and paper workers [12]. 
Overall, respirable dust reaching the alveoli can induce 
oxidative stress and activate the NF-κB pathway in 
epithelial cells and macrophages, increasing IL-8 levels 
as an airway inflammatory response [19]. Although no 
significant association was observed in this study, further 
investigation controlling for confounding factors such as 
work duration and smoking habits is warranted.

Table IV: Comparison of Interleukin-8 (IL-8) Levels Based on 
Respirable Dust Concentrations in Marble Artisans.

Respirable 
Dust (mg/m)

N
Mean ± SD  

(ng/L)
Mean 
Rank

Kruskall Wallis 
Tes

Chi-
Square

p

0.4751 11 169.58 ± 
54.96

12.86

5.014 0.082
0.4879 8 238.47 ± 

223.33
12.63

0.8819 11 419.99 ± 
315.89

20.23

Table VI shows that the Mann–Whitney U test resulted 
in a z-value of -3.015 with a p-value of 0.003. Since 
the p-value is less than 0.05, the result is statistically 
significant. Therefore, there is a significant difference 
(p < 0.05) in interleukin-8 levels in the blood serum of 
marble artisans in Tulungagung based on the presence 
of respiratory complaints. Workers who experienced 
shortness of breath had higher mean ranks of IL-8 
levels compared to those without such complaints, 
indicating that elevated IL-8 levels are associated with 
the occurrence of respiratory symptoms.

Table V: Comparison of Interleukin-8 (IL-8) Levels Based on the 
Frequency of PPE Use in Marble Artisans.

PPE Use N
Mean ± SD 

(ng/L)
Mean
Rank

Kruskall Wallis 
Test

Chi-
Square

p

Never
3

708.69 ± 
465.271

27.00

9.577 0.008Sometimes
18

269.31 ± 
186.577

16.58

Always 9 157.72 ± 59.163 9.50

The silica exposure groups were divided into lower 
exposure (0.0981 mg/m) and higher exposure (0.1114 
mg/m). This classification was based on the measurement 
results of silica dust concentrations by work location and 
process, where the silica levels in the finishing area were 
higher than those in the polishing and sawing areas. 
Because the data were not normally distributed and 
there were only two silica dust concentration groups, 
the Mann–Whitney U test was applied. Table VII shows 
that the Mann–Whitney U test resulted in a z-value of 
-2.238 with a p-value of 0.025. Since the p-value is less 
than 0.05, the result is statistically significant. Therefore, 
there is a significant difference (p < 0.05) in IL-8 levels 
in the blood serum of marble artisans in Tulungagung 
based on silica dust concentration groups. Artisans 
exposed to higher silica concentrations had significantly 
higher IL-8 levels compared to those exposed to lower 
concentrations.

Table VII: Comparison of Interleukin-8 (IL-8) Levels Based on Silica 
Concentration Groups in Marble Artisans

Silica Dust 
Concentra-
tion (mg/

m3)
N

Mean ± SD
(ng/L)

Mean 
Rank

Mann-Whitney U Tes

Mann-Whit-
ney U z p

0.0981 19 198.58 ± 
149.317 12.76

52.500 -2.238 0.025
0.1114 11 315.89 ± 

315.886 20.23
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complaints. IL-8 plays a central role in airway 
inflammation, contributing to asthma and reduced 
lung function [27]. Elevated IL-8 recruits excessive 
neutrophils to lung tissue, releasing proteolytic enzymes 
and free radicals that can damage tissue and cause 
shortness of breath. Previous research also found higher 
IL-8 in silicosis patients, indicating early pulmonary 
fibrosis involvement [28]. Pulmonary fibrosis caused by 
crystalline silica dust, accompanied by increased IL-8 
and neutrophil accumulation, reduces lung elasticity 
and leads to breathing difficulties [23].

This study also found significant differences in IL-8 
levels based on PPE usage frequency. Workers who 
never used PPE had higher IL-8 levels compared to 
those who used it more consistently. Questionnaire 
analysis revealed inconsistent PPE use, particularly in 
the finishing unit, leading to direct inhalation of dust 
and frequent respiratory symptoms, including coughing, 
phlegm, wheezing, shortness of breath, chest pain, and 
atopy. 

Most workers (60%) used cloth masks, while the 
remainder used medical masks. However, many cloth 
masks were ordinary textiles, poorly maintained, and 
reused, reducing their effectiveness in filtering harmful 
dust. Properly certified face masks can remove 48–
75% of ambient particles with diameters of 5.6–560 
nm, preventing dust-induced respiratory problems and 
endothelial dysfunction [29]. Regular use of standard 
PPE can reduce inhaled dust exposure, which is likely 
associated with lower IL-8 levels [30]. Continuous 
exposure, even at low levels, can increase inflammatory 
responses such as elevated IL-8. Therefore, proper PPE 
use and dust control are essential to protect workers’ 
respiratory health [31]. 

The study found that over half of the respondents 
(53.3%) were aged above 45 years, indicating a 
predominantly older workforce with potential long-term 
exposure to occupational hazards such as marble dust. 
Similarly, most workers (63.3%) had worked in their 
current roles for more than five years. Although most 
reported working less than eight hours per day, seasonal 
or production demands occasionally led to extended 
shifts. The combination of age, cumulative exposure, 
and variable work hours may increase vulnerability 
to respiratory health problems among marble artisans. 
Previous research among marble home industry workers 
reported a very weak correlation between work duration 
and lung function [3], while, a prospective cohort study 
conducted in pediatric patients with acute airway and/ 
or parenchymal lung disease found no association 
between IL-8 levels and age or sex [32]. These 
differences in study populations and exposure contexts 
may explain the inconsistent findings, highlighting the 
need for further bivariate and multivariate analyses 
are needed to better assess the relationship between 
individual characteristics and IL-8 levels, especially 

Silica Dust
Silica dust levels in all work units exceeded the threshold 
limit value (TLV), with the highest concentration found 
in the finishing unit (0.1114 mg/m³). This concentration 
surpassed the TLV of 0.05 mg/m³ established by the 
Minister of Manpower Regulation No. 5 of 2018 and 
also exceeded the Recommended Exposure Limit – Time 
Weighted Average (REL-TWA) of 0.0250 mg/m³ set 
by NIOSH.[14, 20]. Although the measured silica dust 
concentration was not based on the Time-Weighted 
Average (TWA), the results still indicate a tendency that 
silica exposure in the workplace is at a level that may 
pose health risks if experienced by workers over the long 
term.

A study in the ceramic industry with an average exposure 
concentration of 0.0686 mg/m³ also showed that the 
potential health problems caused by chronic silica 
exposure tend to increase over a period of 20 years.[21]. 
In line with previous findings, this study showed that 
workers exposed to higher silica dust concentrations 
had significantly higher IL-8 levels compared to those 
with lower exposure. IL-8 is a pro-inflammatory 
cytokine that plays a key role in the inflammatory 
response, and elevated levels can increase inflammation 
and respiratory problems, highlighting the occupational 
health risks of silica dust [22]. Increased IL-8 serves as a 
biomarker for lung tissue damage and indicates chronic 
inflammatory responses from long-term silica exposure. 
This finding aligns with evidence showing that 
crystalline silica exposure induces IL-8 secretion in 
pulmonary epithelial cells via IL-1β and NF-κB signaling 
[23]. Similarly, patients diagnosed with silicosis 
showed higher IL-8 levels than healthy controls [5]. 
Some studies, however, reported decreased IL-8 in 
workers chronically exposed to silica after controlling 
for confounders, possibly due to downregulation of 
inflammatory pathways with chronic exposure [13]. 

Overall, these findings support the use of IL-8 as a 
potential biomarker for early detection of inflammatory 
responses before clinical respiratory symptoms develop. 
This finding is consistent with previous biomonitoring 
studies showing that occupational exposures may 
induce measurable biological changes [24, 25]. As 
supporting evidence from other occupational settings, 
research conducted on shoe workers exposed to 
benzene shows changes in immunoglobulin levels as 
an immune system response, even though there are 
no clear clinical symptoms [26]. In addition to early 
detection of inflammation, prevention of chronic 
inflammation and the risk of respiratory disorders can be 
achieved by controlling silica dust exposure and using 
PPE in accordance with regulations for marble industry 
workers.

Respiratory Complaints and PPE Use
Significant differences in IL-8 levels were observed 
between workers with and without respiratory 
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among workers exposed to silica dust.

Nutritional assessments showed that 56.7% of 
respondents had normal nutritional status. Adequate 
nutrition supports overall health and resilience against 
environmental stressors like dust, whereas poor nutrition 
may compromise the immune system and reduce 
productivity [33]. Studies indicate that nutritional status 
influences respiratory health, with undernutrition linked 
to poorer lung function and increased susceptibility to 
respiratory infections, which may also be associated 
with elevated IL-8 levels [3, 4, 9]. Over half of the 
respondents (56.7%) were smokers, a habit that can 
exacerbate dust exposure effects and increase the risk 
of respiratory diseases such as COPD. Further research 
on the relationship between smoking and IL-8 levels 
is needed, as previous studies have found significant 
associations between cigarette exposure and IL-8 
[8, 34]. Workers’ lung function is further affected by 
dusty environments, smoking, inadequate masks, long 
exposure duration, and pre-existing health conditions 
[35–37].

The findings highlight the critical need for improved 
occupational health and safety measures in the marble 
industry. This study demonstrated significant differences 
in IL-8 levels based on silica dust exposure, PPE usage 
frequency, and respiratory complaints, underscoring the 
importance of mitigating exposure to prevent serious 
health outcomes. Consistent and proper PPE use, 
regular health monitoring, and effective dust control are 
essential steps to protect the health of marble artisans 
in Tulungagung. Additionally, periodic measurement 
of IL-8 levels could serve as a biomarker to prevent 
respiratory function impairment.

This study has some limitations. Its cross-sectional 
design does not allow causal inference between silica 
dust exposure and IL-8 levels. In addition, self-reported 
PPE usage may introduce information bias. The silica 
exposure data used were based on area measurements 
rather than TWA, and therefore may not fully represent 
long-term cumulative exposure. Moreover, the data 
were not normally distributed, limiting statistical analysis 
to non-parametric tests and preventing multivariate 
analyses that could control for confounders such as age, 
smoking habits, and work duration. This study did not 
include a visualization of the relationship in graphical 
form (such as a scatter plot), therefore, future research is 
recommended to include such visualizations to provide 
a clearer depiction of the relationship pattern.

Despite these limitations, this study provides important 
preliminary insight into the relationship between silica 
dust exposure and IL-8 levels in the marble industry. These 
findings have practical implications for occupational 
health policy, including the implementation of 
comprehensive respiratory protection programs such 
as certified respirators, technical dust control measures, 

periodic lung health assessments, and routine education 
and supervision.

Exposure control efforts should not be limited to 
provision of personal protective equipment (PPE), 
but should also include regular training, continuous 
supervision, and the cultivation of a strong safety culture. 
Strengthening workers’ behavioral control through 
education and guidance can improve proper PPE use 
and minimize the risk of health problems resulting from 
workplace exposure [38]. Furthermore, comprehensive 
occupational health programs in marble industry 
environment, including regular pulmonary health 
examinations, risk management assessment strategies, 
and safety training, are expected to improve worker 
productivity and reduce the risk of respiratory disorders, 
as recommended by previous research [39, 40].

CONCLUSION

This study demonstrated significant differences in IL-8 
levels in the blood of marble artisans based on silica 
dust exposure. These findings underscore the need 
for stringent occupational health and safety measures 
to protect marble workers from the adverse effects of 
silica dust. Regular monitoring of silica dust levels, 
comprehensive health screenings, and consistent use 
of personal protective equipment (PPE) are essential 
to safeguarding workers’ health. Further research is 
required to investigate long-term health impacts and 
to develop targeted interventions aimed at reducing 
the risk of respiratory diseases in the marble industry. 
Additionally, multivariate analysis is necessary to clarify 
the relationship between silica dust exposure and IL-8 
levels while controlling for potential confounding 
variables.
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