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This study assessed the occupational health and safety conditions in a 
furniture manufacturing facility, focusing on key environmental factors 
such as noise, lighting, thermal comfort, and dust exposure. Noise 
measurements recorded levels as high as 95.3 dB(A) during CNC 
machine operations, exceeding legal exposure limits of 87 dB(A), posing 
significant risks to workers’ hearing health. Lighting assessments showed 
levels ranging from 134 to 247 lux in production lines, which falls below 
the recommended threshold of 300 lux for adequate visibility. Thermal 
comfort was evaluated with temperature readings at 14.2 °C and relative 
humidity at 43%, revealing marginal comfort conditions that could reduce 
worker efficiency and satisfaction. Dust exposure measurements indicated 
respirable dust concentrations reaching 3.69 mg/m³ in the cutting 
department, which is close to the permissible exposure limit of 5 mg/m³, 
raising concerns about long-term respiratory health. These findings 
suggest several measures to improve workplace safety, including 
enhanced engineering controls, mandatory personal protective equipment 
(PPE), improved lighting systems, optimised thermal conditions, and 
advanced ventilation to reduce dust exposure. This comprehensive 
evaluation provides critical insights for improving furniture factories’ 
occupational health and safety practices. 
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INTRODUCTION 
 

In today’s world, where industrial activities are rapidly increasing, occupational 

hygiene, health, and safety concepts are essential. Ensuring that all employees work in a 

healthy and safe environment enhances work productivity and reduces workplace accidents 

and occupational diseases (Benjamin 2008; Takala et al. 2014). Occupational hygiene 

involves identifying, assessing, and controlling physical, chemical, and biological risk 

factors in the work environment (Niciejewska and Kiriliuk 2020). In this context, 

occupational hygiene measurements are conducted to identify potential hazards in the 

workplace and mitigate their adverse effects on workers’ health (Woźny 2020). 

Workers in the furniture manufacturing sector, like those in other industries, face 

various occupational health and safety hazards during production processes. These hazards 
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commonly include noise, thermal comfort, inadequate lighting, dust exposure, and 

vibrations. Noise, in particular, is a factor that can lead to hearing loss over the long term 

and negatively impact workers’ concentration. Lighting is also crucial for the work 

environment’s contribution to efficiency and employees’ visual health. Another factor, dust 

exposure, can cause respiratory illnesses, while vibrations can harm the musculoskeletal 

system (Kielesińska 2020; Niciejewska and Obrecht 2020) 

Noise is one of the most common occupational hazards in the workplace. Prolonged 

exposure to occupational noise can lead to hearing loss, as well as other auditory disorders 

such as tinnitus and auditory hypersensitivity, and it may also cause stress, cardiovascular 

diseases, and cognitive decline (Zeng et al. 2024). Noise pollution is a significant issue in 

furniture factories, leading to various health problems among workers (Ratnasingam et al. 

2010; Turan and Töre 2021). In high-noise jobs (≥ 95 dBA), more accidents per worker 

have been reported among younger workers, although the natural risk of injury in such jobs 

was not controlled (Estill et al. 2017). Various studies conducted in furniture factories have 

shown that the noise levels to which workers are exposed are generally at or near the legal 

limits. For instance, a study in Southeast Asia found that rough milling operations in 

furniture factories recorded the highest noise levels, with 43% of workers exposed to noise 

levels above the permissible legal limits (Ratnasingam et al. 2010). Similarly, a study 

conducted in Denmark found that noise doses in furniture factories were at the same level 

as the permissible legal limits (Vinzents and Laursen 1993). 

Workplace lighting conditions are a critical factor for ensuring workers’ visual 

comfort and improving their job performance. Inadequate or overly bright lighting can 

cause eye strain, distractibility, and increase the likelihood of errors. In the furniture 

industry, where detailed work is performed, it is crucial to provide appropriate lighting 

levels in production areas. Numerous studies demonstrate the effects of lighting on the 

human body. Daylight synchronizes the biological clock and regulates the rhythms of 

hormones such as melatonin and cortisol, directly impacting brain function. Therefore, it 

can be argued that lighting may influence employees’ job performance and productivity 

(Leprroult et al. 2001). Optimized lighting has many positive features that can enhance 

comfort and safety in indoor environments. Several studies have investigated the impact of 

dynamic lighting on health and well-being (Zhang et al. 2020; Fukumura et al. 2021). 

Numerous studies emphasize the importance of the work environment on employee 

performance, well-being, and the incidence of occupational diseases (Andrejiová et al. 

2019; Baloch et al. 2021; Sunde et al. 2020). An industrial study has demonstrated that an 

increase in lighting levels also leads to an increase in employee productivity (Juslén and 

Tenner 2005). 

Workers in factories typically perform various physical tasks that result in higher 

metabolic rates than office workers. Therefore, they have a greater need to maintain 

thermal balance. Studies have shown that an appropriate thermal environment can enhance 

employees’ thermal comfort and increase their work efficiency (Wang et al. 2020). In 

temperate or cold climates, cognitive and work performance is optimal between 22 and 24 

°C; however, both higher and lower temperatures can impair performance and learning 

efficiency (Wolkoff et al. 2021). Ensuring proper thermal comfort in furniture factories is 

crucial for worker health and can positively affect productivity (Kadric et al. 2017). A 

study conducted in three furniture factories found that workers’ productivity could be 

influenced by indoor temperature (Pham et al. 2024). Another study indicated that within 

a temperature range of 16 to 33 °C, women generally exhibited better cognitive 
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performance at warmer temperatures, while men performed better at lower temperatures 

(Bueno et al. 2021). 

Studies on dust exposure have revealed significant health risks for workers in 

furniture factories. A study conducted in Southeast Asia found that dust concentrations in 

the sanding department were at levels that could negatively affect workers’ respiratory 

health (Ratnasingam et al. 2010). Another study in Egypt reported that furniture factory 

workers had significantly lower respiratory function than a control group, with obstructive 

ventilatory patterns being more prevalent (Ibrahim et al. 2022). 

This study aimed to scientifically examine the results of noise, lighting, thermal 

comfort, and personal respirable dust exposure measurements conducted in a furniture 

factory. The measurements taken in the factory are of great importance for evaluating 

existing working conditions and identifying areas that require improvement. This study 

aimed to provide valuable insights into the measures that need to be taken to enhance the 

effectiveness of occupational hygiene practices and protect worker health. 

  

 
EXPERIMENTAL 
 

Materials and Method 
This study was conducted in a factory in the Organized Industrial Zone of Konya, 

one of the leading cities in Türkiye’s furniture manufacturing sector. The factory 

specialises in office furniture production and employs 120 workers. Within the scope of 

this study, occupational hygiene measurements were carried out, and standard methods 

were used to ensure the accuracy and reliability of the results.  

Personal noise exposure levels were assessed using personal dosimeters by the TS 

EN ISO 9612 (2009) standard. Measurements were conducted at various workstations 

throughout the factory, considering the variability in noise levels (Golmohammadi et al. 

2022).  

Lighting conditions were evaluated using a light meter in compliance with the 

COHSR-928-1-IPG-039 (2009) standard. Measurements were taken at multiple locations 

within the factory to assess the adequacy and uniformity of lighting distribution (Kodaloğlu 

and Kodaloğlu 2022).  

Thermal comfort conditions in the factory were measured according to the TS EN 

ISO 7730 (2006) standard, considering factors, including temperature, humidity, and air 

velocity, to determine whether the working environment was within acceptable thermal 

comfort limits (Lenzuni and Del Gaudio 2007). 

Determining respirable personal dust concentration in the air was performed 

following the MDHS 14/3 (2000) methodology. Using dust sampling devices, personal 

dust samples were collected from workers in different factory areas. Every device used in 

the measurements was selected for its accuracy and reliability, and each was calibrated 

according to relevant standards before use. The information regarding the devices used in 

the measurements is provided in Table 1, and the photographs of the devices are provided 

in Fig. 1. Sample collection and measurements were conducted by authorised laboratory 

personnel. Before sampling, a preliminary assessment was performed per the TS EN 

689:2018+AC (2019) standard (Baykan and Ünal 2021). This assessment evaluated 

exposure sources, durations, production processes, work organisation, shifts, and employee 

duties. The measurement strategies were determined based on this information. 
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All dust, lighting, thermal comfort, and noise exposure measurements were 

conducted on February 13, 2024, between 15:00 and 17:00, when the machines were 

operating at full capacity. This ensured that the data collected accurately represented the 

highest exposure conditions in the factory, allowing for a precise assessment of potential 

risks under maximum operational loads. 

 

Table 1. Device Information for Occupational Hygiene Measurements 

Measured Parameter Device Name/Brand/Model Device Code 

Dust Measurement Device Dust Pump / Buck / Libra L-4 DB-009 

Dust Measurement Device Dust Pump / Buck / Libra L-5 DB-023 

Dust Measurement Device Dust Pump / Buck / Libra L-5 DB-024 

Lighting Measurement Device Light Meter / Extech DB-011 

Thermal Comfort Measurement Thermal Comfort / Kimo / HQ 210 DB-012 

Sound Level Calibrator Noise Calibrator / ND9 DB-017 

Noise Exposure Measurement Dosimeter / Extech / SL355 DB-006 

Temperature-Humidity-Pressure Environmental Conditions Meter / TFA DB-010 

 

 

(a) (b) (c) (d) 

 

Fig. 1. Occupational hygiene measurement devices, (a) personal dust exposure measurement 
device, (b) lighting measurement device, (c) thermal comfort measurement device, (d) personal 
noise exposure measurement device 

 

During the measurements, the environmental conditions required by the methods 

were considered, and any environmental factors that could affect the validity of the results 

were monitored and recorded. Environmental conditions were controlled in both the field 

and laboratory environments during the measurements. No environmental conditions that 

could negatively affect the results were encountered. The expanded uncertainty value 

affecting each measurement result was reported as ‘± value’ in the relevant results tables. 

The expanded measurement uncertainty was calculated with a coverage factor of 2 to 

provide an approximate 95% confidence interval. The calculations were performed using 

the methods recommended by Magnusson et al. (2017) with the Microsoft Excel software 

(Microsoft Corporation, Microsoft Office 2021, Redmond, WA, USA). 

 

 
RESULTS AND DISCUSSION 
 
Noise Measurement Results 

Personal noise exposure levels assessed using personal dosimeters according to the 

TS EN ISO 9612 (2009) standard for operators working at different workstations in the 
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furniture factory are presented in Table 2. The measurements were recorded in terms of 

personal exposure values (LEX, 8h) and peak noise levels (Ppeak) by selecting the “Task-

Based Strategy” at the workplace in compliance with occupational health and safety 

regulations. 

In Table 2, dB(A) is an A-frequency weighted sound level measure that places more 

weight on the mid and high frequencies where the human auditory system is most sensitive 

to low-intensity sounds. Personal Exposure (LEX,8h) is the time-weighted average of all A-

frequency weighted noise exposure levels, including peak sound pressure and impulsive 

noise for an 8-h workday. In contrast, LEX,8h, m is the contribution of the A-frequency 

weighted noise exposure level of the “m” task to the daily noise level. Ppeak is the peak C-

frequency weighted instantaneous noise pressure. 

 

Table 2. Noise Measurement Results 

 
Measured 
Section 

Task 
Task 

Duration 
(h) 

Measurement 
Duration  

(min) 

Noise 
Level 
dB(A) 

Contribution 
to Task’s 
Personal 
Exposure 
(LEX 8h, m) 

dB(A) 

Personal 
Exposure 

Result  
(LEX 8h) dB(A) 

 ± 
Measurement 
Uncertainty 

PPeak 
dB 
(C) 

Production 
Line 1 

CNC 
Operator 

8 15 

95.3 

93.4 91.5 ± 3.2 139.4 90.8 

92.8 

Production 
Line 2 

Cutting 
Operator 

8 15 

92.9 

93.0 93.0 ± 3.1 138.8 91.8 

93.8 

Welding 
Section 

Welder 8 15 

87.0 

87.1 87.6 ± 3.2 138.8 88.8 

84.0 

Sewing 
Section 

Sewing 
Operator 

8 15 

80.5 

81.7 81.7 ± 3.1 138.8 82.6 

81.5 

The “Regulation on the Protection of Workers from Noise-Related Risks” 

published by the Turkish Ministry of Labor and Social Security has determined the limit 

values as follows: 

Lowest exposure action values: (LEX, 8 hours) = 80 dB(A) or Ppeak = 135 dB(C) re. 

20 µPa]. 

Highest exposure action values: (LEX, 8 hours) = 85 dB(A) or (Ppeak) = 140 Pa [137 

dB(C) re. 20 µPa]. 

Exposure limit values: (LEX, 8 hours) = 87 dB(A) or (Ppeak) = 200 Pa [140 dB(C) re. 

20 µPa] (Republic of Türkiye Ministry of Labour and Social Security 2013a). 

The noise level measured for CNC operators in Production Line 1 was recorded at 

an average of 91.5 dB(A). This value exceeds the acceptable limits for noise exposure and 

poses a risk to workers’ hearing health (Feder et al. 2017). The Peak value was measured 

at 139.4 dB(C), which is high enough to pose a risk of sudden hearing loss. Therefore, 

noise-reducing measures and personal protective equipment (PPE) are mandatory for CNC 

operators. 

For cutting operators in Production Line 2, the average noise level was determined 

to be 93.0 dB(A). Like CNC operators in Production Line 1, this level threatens workers’ 
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hearing health. The exposure result again exceeds acceptable limits, necessitating a review 

of technical and engineering controls for noise reduction (Themann and Masterson 2019). 

The average noise level for welders in the welding section was 87.6 dB(A). 

Although this value is below the acceptable limits, the welding noise may negatively affect 

workers’ hearing health. The peak noise level (Ppeak) during welding operations, measured 

at 138.8 dB(C), carries a significant risk of hearing loss. Thus, regular hearing tests and the 

implementation of noise reduction measures, such as sound insulation, are recommended 

for the welding section to protect workers’ health. Additionally, using PPE effectively 

minimises exposure risks (Reinhold et al. 2014). 

The average noise level for sewing operators in the sewing section was 81.7 dB(A). 

Although this level is lower than in other production areas, continuous exposure could still 

cause discomfort and impact hearing health. While the sewing section has relatively lower 

noise levels, ergonomic improvements and noise reduction measures should be 

implemented. For instance, insulating sewing machines may further reduce the noise to 

which operators are exposed, thereby helping to protect their hearing health and enhancing 

overall workplace comfort (Lie et al. 2016). 

 

Lighting Measurement Results 

The natural and artificial lighting levels at different workstations in the furniture 

factory were measured by the COHSR-928-1-IPG-039 (2009) standard (Kodaloğlu and 

Kodaloğlu 2022). The lighting measurement results are presented in Table 3. 

 

Table 3. Lighting Measurement Results 

Measured 
Section 

Measurement 
Time 

Task 
Performed 
by Worker 

Type of Lighting 

Lighting Level 
(lux) ± 

Measurement 
Uncertainty 

Reference 
Limit 
Value 
(lux)* 

Production 
Line 1 

15:15 Manufacturing Natural + LED 247 ± 6.933 300 

Production 
Line 2 

15:15 Manufacturing Natural + LED 134 ± 3.761 300 

Welding 
Section 

15:15 Welding Natural + LED 144 ± 4.042 300 

Sewing 
Section 

15:15 Sewing Tasks Natural + LED 392 ± 11.003 300 

Warehouse 15:15 Stocking Natural + Projector 51 ± 1.432 100 

* TS EN 12464-1 (2021) 

 

The lighting measurements in Production Line 1 showed an average of 247 lux (± 

6.933), while in Production Line 2, the lighting level was determined to be 134 lux (± 

3.761). These values are below the reference limit of 300 lux. Insufficient lighting in 

production areas can negatively impact workers’ visual performance, increase error rates, 

and raise the risk of accidents. Therefore, increasing the lighting levels in production lines 

and ensuring more suitable and uniform lighting is crucial for enhancing worker 

productivity and safety (Caporale et al. 2022). 

The lighting measurement in the welding section revealed an average lighting level 

of 144 lux (± 4.042). This value is significantly below the recommended limit of 300 lux 

for welding tasks. Insufficient lighting can hinder welders from performing their tasks 

safely and precisely, potentially leading to accidents. Because welding requires focused 
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attention to detail, improving lighting conditions is necessary. This may involve increasing 

the number of lighting sources and using more powerful lighting systems (Boyce 2022). 

In the sewing section, the measured lighting level was 392 lux (± 11.003), 

exceeding the reference limit of 300 lux, indicating that the lighting level is adequate for 

sewing tasks. Adequate lighting can reduce visual fatigue for sewing operators and improve 

work quality (Gahlot et al. 2017). Maintaining existing lighting conditions and ensuring 

regular maintenance will positively impact worker productivity and work quality. 

The lighting measurements in the warehouse area showed an average of 51 lux (± 

1.432), which is below the recommended reference limit of 100 lux for warehouses. This 

low lighting level can hinder adequate visual performance during stock counting, 

placement, and material retrieval tasks, increasing the risk of errors. Therefore, improving 

the lighting in the warehouse area and bringing it to an adequate level is recommended 

(Bellia et al. 2011). 

 

Thermal Comfort Measurement Results 
The TS EN ISO 7730 (2006) standard measures the thermal comfort conditions at 

different workstations in the furniture factory. The thermal comfort measurement results 

from four different sections of the factory are presented in Table 4. 

 

Table 4. Thermal Comfort Measurement Results 

Measured 
Section 

Exposure 
Duration 

Total 
Measurement 
Duration (h) 

Temperature 
(°C) 

Pressure 
(kPa) 

Humidity 
(%RH) 

Air Flow 
 Rate 
 (m/s) 

Production Line 1 8 1 14.2 897.3 43 0.165 

Production Line 2 8 1 14.2 897.3 43 0.162 

Welding Section 8 1 14.2 897.3 43 0.111 

Sewing Section  8 1 14.2 897.3 43 0.085 

 

The thermal comfort measurements in Production Lines 1 and 2 showed a 

temperature of 14.2 °C, a humidity level of 43%, and airflow rates of 0.165 m/s and 0.162 

m/s, respectively. These conditions indicate that thermal comfort in the workspace was 

marginal.  

Workers’ thermal comfort may be compromised at these temperature and humidity 

levels, negatively affecting job performance. The low air flow rate may also increase the 

perceived temperature for workers (Wolkoff et al. 2021). Regulating the temperature and 

humidity in the workspace could improve worker comfort and health. 

Thermal comfort measurements in the welding section showed a temperature of 

14.2 °C, a humidity level of 43%, and an airflow rate of 0.111 m/s. The sewing section 

measured the temperature at 14.2 °C, humidity at 43%, and the airflow rate at 0.085 m/s. 

These results indicate that thermal comfort in both areas was significantly low, with 

temperature and airflow rate being marginal in the welding section and minimal in the 

sewing section.  

The low air flow rate, in particular, may exacerbate the perceived temperature for 

workers, further deteriorating thermal comfort. Maintaining these temperature and 

humidity levels may negatively impact worker comfort and, over time, reduce job 

performance. Thus, increasing air flow rates and optimising temperature and humidity 

levels in both sections are essential steps to improve thermal comfort (Brager et al. 2015). 
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Results of Personal Exposure Measurements for Respirable Dust in Air 
The results of respirable dust measurements, which were conducted to determine 

the concentration of dust particles dispersed in the workplace air and to classify the dust 

based on particle size, are presented in Table 5. The TWA (Time Weighted Average) in 

this table refers to the time-weighted average measured or calculated for the specified 

reference period of 8 h. 

 

Table 5. Results of Personal Exposure Measurements for Respirable Dust in Air 

Work Area 
Exposure 
Duration 

(h) 
Type of Dust 

Detected Respirable 
Dust Concentration 

TWA (mg/m³) 
 ±  

Measurement 
Uncertainty 

Threshold 
Limit 
Value 
TWA 

(mg/m³) * 

CNC Operator 8 Inert/Nuisance Dust 2.22 ± 0.335 5 

Cutting Operator 8 Inert/Nuisance Dust 3.69 ± 0.558 5 

Welder 8 Inert/Nuisance Dust 0.64 ± 0.097 5 

*( Republic of Türkiye Ministry of Labour and Social Security 2013) 

The respirable dust concentration was 2.22 mg/m³ for the CNC operator, 3.69 

mg/m³ for the cutting operator, and 0.64 mg/m³ for the welder. These values are below the 

threshold limit value (TWA) of 5 mg/m³ for the 8-h reference period. This indicates that 

the personal exposure measurements for respirable dust across all operators were within 

safe limits. 

The low dust concentration generally indicates good air quality; however, 

monitoring the type and concentration of dust regularly and maintaining dust control 

measures is essential. Overall, the measured dust concentrations remain below the 

threshold limits, demonstrating that respirable dust exposure in the workplace is well-

controlled. Optimizing workplace cleanliness and airflow would benefit long-term health 

protection (Sriproed et al. 2013). 

 

 

CONCLUSIONS 
 
Based on the results for dust, lighting, thermal comfort, and noise exposure measurements 

conducted in the furniture factory within the scope of this study, the following 

recommendations are proposed to address the identified non-compliances: 

 
1. Noise Reduction: The noise levels measured, particularly in CNC and cutting 

operations, exceeded the legal limits and pose a risk to hearing health. To mitigate 

this, soundproofing materials should be installed around high-noise equipment, and 

workers should be provided with mandatory personal protective equipment (PPE), 

such as noise-cancelling earmuffs. Regular hearing screenings for employees are 

also recommended. 

2. Improving Lighting Conditions: The lighting measurements in the production lines 

and welding sections were below the recommended levels. To address this, 

increasing the intensity of artificial lighting in these areas is essential, ensuring that 

it meets the standard of at least 300 lux. Replacing or upgrading current lighting 
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systems with energy-efficient LEDs and providing localised lighting for critical 

tasks could enhance safety and productivity. 

3. Enhancing Thermal Comfort: The factory’s thermal comfort measurements 

indicated that temperature and humidity levels were close to the discomfort 

threshold. A regulated ventilation and air conditioning system is recommended to 

improve worker comfort to maintain optimal temperature and humidity levels. 

Airflow in critical areas like the welding section should also be increased to prevent 

discomfort. 

4. Dust Control: Dust concentrations approached the permissible exposure limits, 

particularly in the cutting section. More efficient extraction systems should be 

installed in high-dust areas to further control dust, and workers should be provided 

with appropriate respiratory protection, such as dust masks. Regular maintenance 

of ventilation and filtration systems is crucial to ensure continued effectiveness in 

controlling dust levels. The noise measurements conducted in the furniture factory 

indicate that the noise levels exposed to employees exceed the permissible legal 

limits. The hearing health of CNC and cutting operators is particularly at risk. 

Therefore, it is urgently necessary to review workplace noise-reducing technical 

and engineering measures and make personal protective equipment mandatory. 
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