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Respiratory disorders remain an important occupational health concern among
garment workers due to workplace conditions and individual behavioral and health-
related factors. However, evidence regarding factors associated with airway
obstruction in this occupational group remains limited. This study aimed to identify
factors associated with airway obstruction among garment workers in Badung
Regency, Bali. An analytical observational study with a cross-sectional design was
conducted among 52 garment workers selected using simple random sampling.
Primary data were collected through structured interviews and spirometry
examinations. Independent variables included demographic characteristics, clinical
factors, occupational characteristics (including working duration), and behavioral
factors. Data were analyzed using descriptive statistics, Chi-square tests, and
Odds Ratio (OR) analysis with a significance level of p < 0.05. Airway obstruction
was identified in 34.6% of respondents. Significant associations were observed
between airway obstruction and gender, body mass index (BMI), blood pressure,
heart rate, working duration, health history, and smoking habits (p < 0.05). Higher
odds of airway obstruction were observed among male workers (OR = 26.40),
workers with poor health history (OR = 12.92), hypertension (OR = 8.00), and
smoking habits (OR = 6.00). Age and personal protective equipment (PPE) use
were not significantly associated with airway obstruction. These findings should be
interpreted cautiously because of the relatively small sample size. Airway
obstruction among garment workers was associated with multiple demographic,
clinical, occupational, and behavioral factors, particularly smoking habits and
longer working duration. Since workplace dust exposure was not directly
measured, the observed occupational associations should be interpreted as
indirect indicators rather than direct measures of exposure. Further studies with
larger sample sizes and objective environmental exposure assessments are
recommended.
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1. INTRODUCTION

The textile and garment industry is one of the largest labor-intensive sectors globally,
including in Indonesia, employing millions of workers and contributing significantly to
economic growth. Despite its economic importance, garment production involves several
workplace conditions that can adversely impact respiratory health, including the
generation of textile dust during cutting, sewing, and finishing processes (Sun et al., 2025;
Seidu et al., 2024). Previous studies have shown that prolonged exposure to airborne
textile dust, particularly cotton dust containing endotoxins, is associated with airway
inflammation and impaired lung function. However, the extent of exposure varies widely
across workplaces, depending on ventilation systems, production processes,
housekeeping practices, and occupational health controls (Subramaniam et al., 2024; He
et al., 2022).

In Indonesia, occupational respiratory health among garment workers remains
poorly documented, especially in small and medium-sized enterprises (Seidu et al., 2024;
Subramaniam et al., 2024 ). Although work environment monitoring data, such as airborne
dust concentrations, are rarely available in such settings, workers may experience
respiratory risks associated with long work periods, workplace ventilation, inconsistent use
of personal protective equipment (PPE), and other job characteristics (Hasle et al., 2021).
Despite the rapid growth of the garment sector in regions such as Bali, research focusing
on respiratory health among garment workers is still limited, creating a gap in evidence-
based occupational health interventions. This lack of local evidence highlights the need
for studies assessing factors associated with airway obstruction to support occupational
health surveillance and preventive interventions

The urgency of this issue lies in the potential long-term impact of occupational
exposure on lung function (Lytras et al., 2021; Oo TW et al., 2021). Prolonged exposure
to textile dust has been associated with both acute and chronic respiratory conditions,
including obstructive airway diseases such as byssinosis and chronic bronchitis(Mozaffari
et al.,, 2023, Poole et al.,, 2024). Previous studies have demonstrated that extended
duration of exposure and inadequate workplace protection significantly increase the risk
of respiratory symptoms and lung function decline, highlighting the need for early detection
and preventive strategies (Sumardiyono et al., 2025).

Recent studies have explored the relationship between occupational dust exposure
and lung function decline (He et al., 2022; Zheng et al., 2024). Longitudinal studies have
reported progressive reductions in forced expiratory volume in one second (FEV1) among
textile workers, while cross-sectional studies have identified significant associations
between exposure duration and respiratory impairment(Henneberger et al., 2023).
However, findings remain inconsistent, as some studies report weak or non-significant
relationships depending on exposure intensity, individual susceptibility, and workplace
conditions.

The novelty of this study lies in its focus on integrating individual characteristics,
clinical conditions, and occupational factors in assessing airway obstruction among
garment workers in Badung Regency, Bali. Unlike previous studies that primarily
emphasize exposure duration, this research provides a more comprehensive analysis by
incorporating multiple determinants of lung function, including behavioral and health-
related variables within a specific local industrial setting.

Although previous studies have emphasized the importance of quantitative
exposure assessment through environmental monitoring, such measurements were not
available in the present study setting. Consequently, this study does not attempt to
quantify workplace dust exposure. Instead, occupational characteristics, including working
duration and PPE use, were evaluated as proxy indicators of potential workplace-related
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respiratory risk. Therefore, the findings should be interpreted as associations between
occupational characteristics and airway obstruction rather than direct effects of measured
occupational exposure.

Therefore, the objective of this study is to analyze the association between individual
characteristics, clinical conditions, and occupational factors with lung function status,
particularly the occurrence of airway obstruction, among garment workers in Badung
Regency, Bali.

. METHODS

This research employed an analytical observational design with a cross-sectional
approach,aiming to examine the relationship between individual characteristics,
occupational factors, and lung function status among workers at a single point in time.
This study was conducted at a medium-scale garment company located in Badung
Regency, Bali, Indonesia. The data collection was carried out over the period from
September 2024 to January 2025.

The study population consisted of workers employed at a medium-scale garment
company in Badung Regency, Bali. A total of 52 workers met the eligibility criteria and
participated in this study using a simple random sampling technique. Inclusion criteria
were active employment during the study period and willingness to participate by providing
written informed consent. Workers with incomplete data or who were absent during data
collection were excluded.Because the number of eligible workers in the study setting was
limited, no formal a priori sample size calculation was performed. Instead, all eligible
workers available during the study period were considered for recruitment to maximize the
study sample. Although this approach increased participant inclusion, the relatively small
sample size should be taken into account when interpreting the findings and may reduce
the statistical precision and generalizability of the results.

The dependent variable was airway obstruction, determined by spirometry examination and
classified as obstructive or non-obstructive. The independent variables included demographic
characteristics (age and gender), clinical characteristics (body mass index, blood pressure, heart
rate, and health history), occupational characteristics (working duration and personal protective
equipment [PPE] use), and behavioral factors (smoking habit). Age was categorized into young,
adult, and elderly according to the age grouping used in this study. Working duration was classified
as moderate and long based on years of employment at the garment company. Health history was
categorized as good or poor according to respondents' self-reported history of chronic illness
obtained through structured interviews. PPE use was classified as using or not using PPE, while
smoking habit was categorized as smoker or non-smoker.

Primary data were collected through structured interviews and spirometry
examinations. A standardized questionnaire was used to obtain information on
demographic characteristics, occupational history, health status, and behavioral factors.
Lung function was measured using a spirometer to assess ventilatory parameters,
particularly forced expiratory volume in one second (FEV1), which was used to classify
obstructive pulmonary status. All measurements were conducted following standard
procedures to ensure accuracy and reliability.

Data analysis was performed using statistical software. Descriptive analysis was
conducted to summarize respondent characteristics in the form of frequency distributions
and percentages. Bivariate analysis using the Chi-square test was applied to assess the
association between independent variables and obstructive pulmonary status.
Furthermore, Odds Ratio (OR) analysis with 95% confidence intervals was used to
determine the magnitude of risk for each variable. A p-value of less than 0.05 was
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considered statistically significant. The results were presented in tables and narrative
descriptions to provide a clear and systematic interpretation of the findings.

Ethical considerations were strictly observed throughout the study. Ethical approval
was obtained from the Ethics Committee of the Faculty of Medicine and Health Sciences,
Universitas Warmadewa (Approval No: 569/Unwar/FKIK/KEP-K/11/2025). All participants
provided informed consent prior to data collection, and confidentiality of the respondents’
information was maintained.

. RESULTS AND DISCUSSION
Table 1. Distribution of respondents by demographic, clinical, and behavioral
characteristics (n = 52).

Variable Category Frequency (n) Percentage (%)
Age Young 13 25.0
Adult 22 42.3
Elderly 17 32.7
Gender Female 43 82.7
Male 9 17.3
Body Mass Index (BMI) Underweight 5 9.6
Normal 12 23.1
Overweight 13 25.0
Obese 22 42.3
Blood Pressure Hypotension 1 1.9
Normal 40 76.9
Hypertension 11 21.2
Heart Rate Normal 35 67.3
Tachycardia 17 32.7
Working Duration Moderate 35 67.3
Long 17 32.7
Health History Poor 13 25.0
Good 39 75.0
Personal Protective Equipment Not using PPE 27 51.9
(PPE)
Using PPE 25 48.1
Smoking Habit Smoker 12 23.1
Non-smoker 40 76.9
Obstructive Status Obstructive 18 34.6
Non- 34 65.4
obstructive

Table 1 presents the distribution of respondents based on demographic, clinical, and
behavioral characteristics. The majority of participants were female (82.7%) and adults
(42.3%). Most respondents had normal blood pressure (76.9%) and normal heart rate
(67.3%). Regarding nutritional status, a large proportion of participants were classified as
obese (42.3%). Most respondents reported good health history (75.0%) and were non-
smokers (76.9%). In terms of occupational factors, 67.3% of respondents had a moderate
working duration, and approximately half of them reported not using personal protective
equipment (51.9%). The prevalence of obstructive pulmonary condition among
respondents was 34.6%, while the majority (65.4%) were classified as non-obstructive.
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Table 2. Association between respondent characteristics and obstructive pulmonary

status (n = 52).

Obstructive Non-
Variable Category n (%) Obstructive Total
n (%)
Age Young 5 (38.5%) 8 (61.5%) 13
Adult 8 (36.4%) 14 (63.6%) 22
Elderly 5 (29.4%) 12 (70.6%) 17
Gender Female 10 (23.3%) 33 (76.7%) 43
Male 8 (88.9%) 1(11.1%) 9
Body Mass Index (BMI) Underweight 1 (20.0%) 4 (80.0%) 5
Normal 2 (16.7%) 10 (83.3%) 12
Overweight 5 (38.5%) 8 (61.5%) 13
Obese 10 (45.5%) 12 (54.5%) 22
Blood Pressure Hypotension 0 (0%) 1 (100%) 1
Normal 10 (25.0%) 30 (75.0%) 40
Hypertension 8 (72.7%) 3 (27.3%) 11
Heart Rate Normal 8 (22.9%) 27 (77.1%) 35
Tachycardia 10 (58.8%) 7 (41.2%) 17
Working Duration Moderate 8 (22.9%) 27 (77.1%) 35
Long 10 (58.8%) 7 (41.2%) 17
Health History Poor 10 (76.9%) 3 (23.1%) 13
Good 8 (20.5%) 31 (79.5%) 39
Personal Protective Not using 10 (37.0%) 17 (63.0%) 27
Equipment (PPE) PPE
Using PPE 8 (32.0%) 17 (68.0%) 25
Smoking Habit Smoker 8 (66.7%) 4 (33.3%) 12
Non-smoker 10 (25.0%) 30 (75.0%) 40

Based on the cross-tabulation in Table 2, it can be seen that the proportion of
obstructive events was higher in the male group, respondents with an obese BMI,
hypertensive blood pressure, tachycardia, longer work experience, poor medical history,
and respondents with a smoking habit.Conversely, the proportion of obstructive events
was lower in the group with normal physiological conditions and no risk factors. The
variables of age and PPE use did not show significant differences between the obstructive
and non-obstructive groups. These results align with the chi-square test, which indicates
that most of these variables have a significant relationship with the incidence of airway
obstruction.

Table 3. Results of chi-square test for the association between independent variables and
obstructive pulmonary status (n = 52).

Variable Chi-Square (x?) df p-value Interpretation
Age 2.346 2 0.309 Not significant
Gender 22.231 1 0.000 Significant
Body Mass Index (BMI) 11.231 3 0.011 Significant
Blood Pressure 47.346 2 0.000 Significant
Heart Rate 6.231 1 0.013 Significant
Working Duration 6.231 1 0.013 Significant
Health History 13.000 1 0.000 Significant
Personal Protective Equipment (PPE) 0.077 1 0.782 Not significant
Smoking Habit 15.077 1 0.000 Significant
Obstructive Status 4923 1 0.027 Significant
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Based on the Chi-Square test results in Table 3, several variables were found to be
significantly associated with the incidence of airway obstruction (p < 0.05). Variables
significantly associated with these variables included gender, BMI, blood pressure, pulse
rate, length of service, medical history, and smoking habits. This indicates that these
factors are associated with impaired lung function. Conversely, age and use of personal
protective equipment (PPE) did not show a significant association with the incidence of
obstructive events (p > 0.05). Thus, it can be concluded that individual characteristics and
health conditions largely play a role in influencing the incidence of airway obstruction in
respondents.

Table 4. Odds ratios and 95% confidence intervals for factors associated with obstructive
pulmonary status (n = 52).

Variable Odds Ratio 95% Confidence Interpretation
(OR) Interval (Cl)

Gender (Male vs Female) 26.40 2.94 — 237.0 Very high risk

Body Mass Index (Obese vs non- 3.75 1.05-13.4 Significant

obese)

Blood Pressure (Hypertension vs 8.00 1.80 — 35.5 Strongly significant

normal)

Heart Rate (Tachycardia vs 4.82 1.36 — 17.1 Significant

normal)

Working Duration (Long vs 4.82 1.36 —17.1 Significant

moderate)

Health History (Poor vs good) 12.92 2.90 — 57.5 Strongly significant

Personal Protective Equipment 1.25 0.38 —4.10 Not significant

(No PPE vs PPE)

Smoking Habit (Smoker vs non- 6.00 1.54 — 23.3 Significant

smoker)

Based on the Odds Ratio analysis in Table 4, several variables were found to
significantly influence the risk of airway obstruction. Males were 26.4 times more likely to
experience obstruction than females. Furthermore, respondents with an obese BMI were
3.75 times more likely to experience obstruction compared to other categories.
Hypertension increased the risk of obstruction by eight times, while tachycardia and longer
work hours each increased the risk by 4.82 times. Respondents with a history of poor
health were 12.92 times more likely to experience obstruction. Meanwhile, smoking
increased the risk by six times compared to non-smokers. The use of personal protective
equipment (PPE) did not significantly correlate with the incidence of obstruction (OR =
1.25; CI = 1). Overall, the factors most influential in the incidence of airway obstruction
were gender, medical history, blood pressure, and smoking.

The distribution of respondents presented in Table 1 shows that the majority of
participants were female and in the adult age group. Most respondents were classified as
obese, indicating a potential risk factor for impaired lung function. Most participants had
normal blood pressure and heart rate, indicating a relatively stable cardiovascular
condition. However, the presence of obesity alongside generally normal vital signs may
indicate early or subclinical health risks not yet reflected in routine measurements.
Regarding behavioral factors, most respondents were nonsmokers and reported a good
medical history, which may contribute to the relatively lower proportion of obstructive lung
conditions observed in this study. Despite this, a significant percentage of participants
were classified as having obstructive lung status, highlighting the importance of early
detection and preventive strategies. Occupational exposures, as reflected by work
duration and use of PPE, also varied among respondents, which may impact long-term
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respiratory health. Overall, these findings suggest that individual characteristics and
lifestyle factors play a significant role in determining lung function status.

The findings of this study indicate that the majority of respondents were female and
in the adult age group, which may reflect the demographic composition of the study
population. The predominance of obesity among respondents is an important finding, as
excess body weight has been widely recognized as a significant risk factor for impaired
lung function. Obesity can reduce lung compliance, increase airway resistance, and
contribute to decreased respiratory muscle efficiency (Poulain et al., 2022). Although most
participants had normal blood pressure and heart rate, this does not necessarily indicate
the absence of health risks. The coexistence of obesity with normal vital signs may
represent early or subclinical conditions that have not yet manifested in overt physiological
abnormalities. This finding is consistent with previous studies suggesting that metabolic
and respiratory impairments can develop gradually and may not be immediately
detectable through routine clinical measurements (Forno et al., 2021). Behavioral factors
such as smoking habits and medical history also play an important role. In this study, the
majority of respondents were non-smokers and reported good health status, which may
explain the relatively lower proportion of obstructive lung conditions. However, the
presence of obstructive cases among this population suggests that other contributing
factors, including environmental exposure and occupational risks, should be considered.
Occupational factors, including duration of work and the use of personal protective
equipment (PPE), showed variability among respondents. Prolonged exposure to
occupational hazards without adequate protection may lead to chronic respiratory
impairment over time. This is supported by studies highlighting the role of occupational
exposure in the development of respiratory diseases (Blanc et al., 2020). Based on the
cross-tabulation results, this study found that the proportion of obstructive pulmonary
events was higher among males, individuals with obesity, hypertension, tachycardia,
longer working duration, poor medical history, and those with smoking habits. These
findings highlight the multifactorial nature of obstructive pulmonary disease, where both
biological and behavioral factors contribute to disease development. Male respondents
demonstrated a higher proportion of obstructive conditions compared to females. This
finding is consistent with previous studies suggesting that males are more likely to be
exposed to environmental and occupational risk factors, as well as higher smoking
prevalence, which may contribute to impaired lung function (Aryal et al., 2021). Obesity
was also identified as a significant factor associated with obstructive events. Excess
adipose tissue can reduce lung volume, impair diaphragmatic movement, and increase
airway resistance, ultimately contributing to decreased pulmonary function(Poulain et al.,
2022; Forno et al., 2021). Similarly, hypertension and tachycardia may reflect underlying
cardiovascular strain, which has been linked to reduced respiratory efficiency and
increased risk of pulmonary dysfunction (Chen et al., 2022). Occupational exposure,
represented by longer working duration, was associated with a higher proportion of
obstructive cases. Prolonged exposure to dust, chemicals, or pollutants in the workplace
has been shown to increase the risk of chronic respiratory diseases (Blanc et al., 2020).
In addition, individuals with poor medical history were more likely to experience obstructive
conditions, suggesting that pre-existing health status plays a crucial role in respiratory
outcomes. Smoking habit remains one of the most important modifiable risk factors. In this
study, smokers had a higher proportion of obstructive pulmonary conditions, which is in
line with extensive evidence demonstrating that smoking causes chronic airway
inflammation, mucus hypersecretion, and progressive airflow limitation(GOLD, 2023).
Conversely, respondents with normal physiological conditions and without major risk
factors showed lower proportions of obstructive events. Interestingly, age and PPE use
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did not show significant differences between groups. This may indicate that age alone is
not a determining factor without the presence of other risk exposures, and that PPE
effectiveness depends on proper and consistent usage.

Based on the Chi-Square test results, several variables were found to be
significantly associated with the incidence of airway obstruction, including gender, body
mass index (BMI), blood pressure, pulse rate, length of service, medical history, and
smoking habits. These findings indicate that both individual characteristics and clinical
conditions contribute to impaired lung function. Gender was significantly associated with
airway obstruction, with males showing a higher risk compared to females. This is
consistent with previous studies suggesting that males are more likely to be exposed to
occupational hazards and smoking, which are known contributors to reduced pulmonary
function (Aryal et al., 2021; Yu, H., & Yu, Z., 2025). Body mass index (BMI), particularly
obesity, was also significantly associated with obstructive events. Obesity has been shown
to negatively affect lung mechanics by reducing lung volumes, impairing diaphragmatic
movement, and increasing airway resistance(Poulain et al., 2022; Forno et al., 2021; Shah
et al., 2023). These physiological changes may predispose individuals to airflow limitation
and respiratory disorders. Cardiovascular-related variables such as blood pressure and
pulse rate were also significantly associated with airway obstruction. Hypertension and
tachycardia may reflect systemic physiological stress, which has been linked to declining
lung function and increased risk of respiratory disease(Chen et al;2022; Cesanelli et
al;2024). Occupational exposure, represented by length of service, was found to have a
significant relationship with airway obstruction. Prolonged exposure to workplace hazards
such as dust, fumes, and chemicals can lead to chronic respiratory inflammation and
airway remodeling (Blanc et al., 2020; Zheng XY et al., 2024). Additionally, individuals with
poor medical history were more likely to experience obstructive conditions, indicating the
importance of baseline health status in respiratory outcomes. Smoking habit was another
significant factor associated with airway obstruction. Smoking is well established as a
major cause of chronic airway inflammation, mucus hypersecretion, and progressive
airflow limitation (GOLD, 2023; Cazzola et al., 2026). In contrast, age and the use of
personal protective equipment (PPE) were not significantly associated with airway
obstruction in this study. This may suggest that age alone is not a dominant factor without
the presence of other risk exposures. Similarly, the effectiveness of PPE may depend on
proper usage, consistency, and quality, which were not fully captured in this study.

Based on the Odds Ratio analysis, several variables were identified as significant
risk factors for airway obstruction, highlighting the multifactorial nature of respiratory
impairment. Male respondents were found to have a substantially higher risk of airway
obstruction compared to females (OR = 26.4). This finding is consistent with previous
studies indicating that males are more frequently exposed to occupational hazards and
have higher smoking prevalence, both of which contribute to decreased lung function
(Aryal et al., 2021; Murgia N, Gambelunghe A, 2022). Obesity was also identified as a
significant risk factor, with obese individuals having 3.75 times higher odds of airway
obstruction. Excess body fat can impair respiratory mechanics by reducing lung volumes,
limiting diaphragmatic movement, and increasing airway resistance (Poulain et al., 2022).
In addition, obesity is associated with systemic inflammation, which may further contribute
to airway narrowing and functional impairment (Forno et al., 2021). Cardiovascular-related
factors such as hypertension and tachycardia were also strongly associated with airway
obstruction. Hypertension increased the risk by eight times, while tachycardia increased
the risk by 4.82 times. These findings suggest a close relationship between cardiovascular
health and pulmonary function, where systemic vascular dysfunction may negatively
impact respiratory efficiency (Chen et al., 2022). Occupational exposure, reflected by
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longer working duration, was associated with increased risk of airway obstruction (OR =
4.82). Prolonged exposure to workplace pollutants such as dust, fumes, and chemicals
has been shown to contribute to chronic airway inflammation and structural lung changes
(Blan et al;2020). This emphasizes the importance of occupational health interventions in
preventing long-term respiratory disorders. A history of poor health was found to be a
strong predictor of airway obstruction (OR = 12.92), indicating that pre-existing medical
conditions significantly increase susceptibility to respiratory impairment. Smoking was
another major risk factor, increasing the likelihood of airway obstruction by six times.
Smoking is well established as a leading cause of chronic airway inflammation, oxidative
stress, and progressive airflow limitation (GOLD, 2023). In contrast, the use of personal
protective equipment (PPE) did not show a significant association with airway obstruction.
This may be due to inconsistent usage, improper fitting, or variability in PPE quality.
Therefore, the effectiveness of PPE in preventing respiratory disorders depends not only
on availability but also on proper and consistent use.

Although several variables showed statistically significant associations with airway
obstruction, these findings should be interpreted with caution. Because this study
employed a cross-sectional design, the temporal relationship between the identified
factors and airway obstruction cannot be established, and causal inferences cannot be
made. Therefore, the observed associations should be interpreted as indicators of
potential relationships rather than evidence of direct causation. In addition, occupational
characteristics, including working duration, were used as proxy indicators because direct
workplace exposure measurements, such as airborne dust concentration or environmental
monitoring, were not performed. Future longitudinal studies incorporating objective
exposure assessments are needed to further clarify these relationships.

This study shows that about one-third of garment workers experience obstructive
lung conditions, indicating a meaningful health concern within the workplace . These
problems are more commonly found among male workers, those with a poor health
history, high blood pressure, and smoking habits. In addition, factors such as obesity,
elevated heart rate, and longer working duration also contribute to the risk. This suggests
that decreased lung function does not result from a single cause, but rather from a
combination of health conditions, lifestyle behaviors, and workplace exposure.
Interestingly, age and the use of personal protective equipment were not significantly
related, which may reflect issues with how consistently or correctly the equipment is used.

These findings highlight the importance of focusing on preventable factors. Efforts
such as reducing smoking, maintaining a healthy body weight, and conducting regular
health check-ups, including lung function tests, are essential. At the same time, improving
workplace conditions is equally important, particularly in controlling dust exposure and
ensuring that protective equipment is not only available but also properly used. A balanced
approach that combines healthier lifestyles with safer working environments can help
reduce the risk of respiratory problems among workers.

However, these results should be interpreted with caution. Since the study used a
cross-sectional design, it cannot confirm cause-and-effect relationships. The relatively
small sample size also limits how broadly the findings can be applied. Additionally, some
data were based on self-reports, which may introduce bias. The study also did not explore
in detail the level of workplace exposure or the quality and consistency of protective
equipment use, which could provide a more complete understanding of the risks faced by
workers.
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4. CONCLUSION

This study found that airway obstruction among garment workers was associated
with several demographic, clinical, behavioral, and occupational characteristics, including
male gender, obesity, hypertension, poor health history, longer working duration, and
smoking habits. These findings suggest that multiple factors may contribute to impaired
lung function among garment workers and highlight the importance of comprehensive
workplace health promotion and respiratory disease prevention. Because direct workplace
exposure measurements, such as airborne dust concentration or environmental
monitoring, were not performed, the observed associations related to occupational
characteristics should be interpreted cautiously and should not be considered as evidence
of the direct effects of occupational exposure. Further studies incorporating objective
environmental exposure assessment and larger sample sizes are recommended to better
understand workplace-related respiratory risks.
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