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Reci_eved: May 27, 2026 The Minister of Health has mandated that all workplaces
Revised: June 12, 2026 implement occupational health initiatives to prevent adverse

Accepted: June 15, 2026 health outcomes among workers, their families, communities, and
the surrounding environment. This study aimed to analyze the
extent of the association between Personal Protective Equipment
(PPE) compliance and visual impairment among welding
workshop workers in Johan Pahlawan District. Utilizing a
quantitative approach, data were evaluated using univariate and
bivariate analyses. The results demonstrated a significant
association between knowledge and visual impairment (p =
0.000, OR = 1.081). Similarly, a significant correlation was
observed between worker attitudes and visual disorders (p =
0.020, OR = 0.788). Furthermore, actions regarding PPE usage
were significantly associated with visual impairment (p = 0.000,
OR = 0.925). Based on these findings, it is suggested that
workshop owners enhance monitoring, counseling, and safety
guidance regarding the correct usage, maintenance, and storage
of PPE. Workers with high knowledge levels should maintain safe
practices to foster better safety attitudes during welding
operations. Finally, relevant government agencies can utilize
these findings as a reference to address occupational safety
issues more comprehensively.
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INTRODUCTION

Occupational Safety and Health (OSH) principles must be strictly implemented across all
industrial sectors, ranging from large-scale enterprises to small-scale workshops. In Indonesia,
this mandate is legally enforced through several regulatory frameworks, including Law of the
Republic of Indonesia No. 1 of 1970 on Occupational Safety, Law No. 14 of 1969 (Articles 9 and
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10) concerning the Basic Provisions on Manpower, and the Ministry of Manpower Regulation
No. PER.02/MEN/1982 regarding the qualification of welders. Collectively, these regulations
require employers and workers to adhere to safety standards and explicitly require the use of
Personal Protective Equipment (PPE) to reduce the frequency and severity of workplace
accidents (Law No. 23 of 1992). Furthermore, Law No. 23 of 1992 on Health emphasizes that
every workplace must implement occupational health initiatives to protect workers, their
families, and the surrounding community from environmental and occupational hazards.

Despite these legal frameworks, occupational accidents frequently occur due to low safety
awareness and insufficient technical skills among workers. Many workers underestimate
operational risks, resulting in non-compliance with PPE guidelines even when the equipment is
readily available; conversely, some small-scale enterprises fail to provide adequate safety gear
(Farida, 2006). Evidence shows compliance with proper ocular protection is generally below
50% in informal/small-scale welding. Specific findings include: a meta-analysis of sub-Saharan
African welders found 53.71% ocular protection practice (Atalay et al., 2024), while studies
from Nigeria reported only 5.8-14.4% consistent use (Oboh & Ofagbor, 2022; Esu & Ekanem,
2021). South India showed 45% regular use (Prabhu et al., 2021), and India overall reported
16.8% using any protective equipment (Nagaradagadde et al., 2019). In the welding industry,
substandard environmental controls pose severe health risks, most notably visual impairment.
Welding processes emit hazardous optical radiation, including ultraviolet (UV), infrared (IR),
and intense visible light spectra. Continuous, unprotected exposure to these radiations induces
acute ocular symptoms, such as severe pain, blurred vision, photokeratitis (a foreign-body
sensation akin to sand in the eyes), and mechanical injuries caused by flying metallic debris or
welding slag (Darmini, 2012). A study by Chen et al. (2009) found photokeratitis comprises
33.2% of work-related eye injuries, with 30.4% caused by welding, and Lombardi et al. (2005)
reported welding accounts for 31.9% of eye injuries among welders. To prevent these adverse
effects, OSH experts advocate for the consistent use of specialized, standardized welding
goggles. However, field evidence indicates that the mere availability of goggles often fails to
eliminate visual complaints due to improper fit, low-grade materials, or intermittent usage.
Workers frequently report burning sensations and reduced visual acuity despite wearing eye
protection, with symptoms exacerbated when no protection is used (Darmini, 2012). Some
sources provide strong evidence for a widespread awareness-practice gap in protective eyewear
use among welders. Multiple studies across different populations document this pattern. Eze et
al. (2015) found 75.2%- 98.3% awareness of protective devices but low utilization, with
"presumed lack of utility" and "user inconvenience" as the leading barriers. Raj et al. (2025)
reported 80.39% awareness yet only 27.45% regular use, with 54.90% never using devices.
Ajayi et al. (2011) documented 90.6% awareness but only 9.6% consistent use, citing
"inadequate appreciation of necessity." Oboh & Ofagbor (2022) found 88.3% awareness, 5.8%
regular compliance, and 60.2% occasional use. Sithole et al. (2009) reported 61% were
occasionally exposed to welding flashes without protection. This underscores the critical need
for behavior-focused interventions and safety training.

Johan Pahlawan District, the capital of West Aceh Regency, is one of the most densely
populated and socio-economically active areas in the region. The welding workshop industry is
prominent in this district, comprising 46 active workshops that employ 144 workers. A
preliminary study conducted in 2019 revealed low PPE compliance among these workers. Initial
observations of 15 welders indicated that most did not use standardized PPE. Many relied on
substandard, makeshift face shields made from plastic blends, worn only intermittently during
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heavy-duty tasks; during lighter tasks, protection was completely disregarded. Consequently,
workers frequently experienced occupational health issues, including ocular pain from welding
dust (slag) entering the eyes, as well as cutaneous lacerations and burns on their hands and
feet caused by welding sparks. This widespread non-compliance is driven by worker negligence,
a lack of institutional awareness, and a poor understanding of the long-term benefits of PPE.
Due to the absence of specialized OSH training, these persistent health complaints have never
been formally reported to the local Health Office. Based on these conditions, this study aims to
investigate the association between Personal Protective Equipment (PPE) compliance and visual
impairment among welding workshop workers in Johan Pahlawan District, West Aceh Regency.

RESEARCH METHOD

This study employed a quantitative cross-sectional design to examine the association
between Personal Protective Equipment (PPE) use behavior and visual impairment among
welding workers. A cross-sectional design was selected because it allows the measurement of
both independent and dependent variables simultaneously within a defined population at a
single point in time. This approach is particularly appropriate for assessing relationships between
behavioral factors (knowledge, attitude, and practices) and health outcomes (visual impairment)
in occupational settings. Furthermore, this design is efficient in terms of time and resources,
making it suitable for field-based studies in informal sectors.

Research Design

This study employed a quantitative cross-sectional design to examine the association
between Personal Protective Equipment (PPE) use behavior and visual impairment among
welding workers. A cross-sectional design was selected because it allows the measurement of
both independent and dependent variables simultaneously within a defined population at a
single point in time. This approach is particularly appropriate for assessing relationships between
behavioral factors (knowledge, attitude, and practices) and health outcomes (visual impairment)
in occupational settings. Furthermore, this design is efficient in terms of time and resources,
making it suitable for field-based studies in informal sectors.

Study Location and Period

The study was conducted in Johan Pahlawan District, West Aceh Regency, Indonesia, one
of the most economically active and densely populated regions in West Aceh, characterized by
a high concentration of welding workshops. Data collection was carried out in October 2019, a
period selected to ensure respondents' accessibility and the operational availability of workshop
activities.

Population and Sample
The population consisted of 144 welding workers. A total of 72 respondents were selected
using the Slovin formula with a 10% margin of error.

Research Variable

The variables examined in this study were independent and dependent. The independent
variables included behavioral aspects of Personal Protective Equipment (PPE) use, which were
operationalized into three dimensions: knowledge, attitude, and practices. Knowledge refers to
respondents’ cognitive understanding of PPE, including its functions, benefits, potential risks of
non-use, and proper use procedures. Attitude reflects the respondents’ psychological disposition
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toward PPE utilization, encompassing perceptions, beliefs, and readiness to adopt safety
behaviors. Practices, or actions, represent the actual implementation of PPE usage during
welding activities, indicating the level of compliance with occupational safety standards.

The dependent variable in this study was visual impairment, defined as the presence of
subjective complaints experienced by workers during or after welding activities. These
complaints include symptoms such as eye irritation, blurred vision, eye pain, and sensitivity to
light. The relationship between PPE use behavior and visual impairment was analyzed to
determine whether behavioral factors significantly influence occupational health outcomes
among welding workers.

Data Collection Method

Data collection in this study was conducted using both primary and secondary data sources.
Primary data were obtained through the administration of structured questionnaires and direct
observation. The questionnaire was designed based on occupational health theory and consisted
of several sections, including demographic characteristics, knowledge, attitudes, practices
related to PPE usage, and visual health complaints. The instrument used dichotomous response
options (yes/no), allowing for quantitative scoring and categorization of variables. In addition
to self-reported data, direct observation was conducted to assess actual PPE use in the
workplace, providing complementary information and minimizing self-reporting bias.

Secondary data were collected from workshop records and local administrative sources,
including information related to the number of workshops, the total workforce, and general
workplace conditions. These secondary data were used to support population identification and
provide contextual understanding of the study setting. All data collection procedures were
conducted systematically to ensure the completeness, consistency, and reliability of the
information collected.

Data Analysis

Data analysis in this study was carried out in several stages, including data processing and
statistical analysis. Initially, the collected data underwent a systematic processing procedure
consisting of editing, coding, data entry, and data cleaning to ensure accuracy and consistency.
Editing was performed to check for completeness and correctness of responses, while coding
involved transforming categorical responses into numerical values suitable for statistical
analysis. The data were then entered into statistical software and cleaned to eliminate potential
errors or inconsistencies.

Subsequently, univariate analysis was conducted to describe the characteristics of each
variable through frequency distributions and percentages. This analysis provided an overview
of respondent demographics and the distribution of knowledge, attitudes, practices, and visual
impairment. Furthermore, bivariate analysis was performed using the chi-square (x2) test to
examine the association between the independent variables and the dependent variable. A p-
value < 0.05 was used to determine statistical significance. In addition, the strength of the
association was assessed using the Odds Ratio (OR), which indicates the likelihood of visual
impairment associated with different levels of PPE use. This analytical approach allowed for a
comprehensive evaluation of the relationship between behavioral factors and occupational
health outcomes.

RESULTS
Characteristics of Respondents
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A total of 72 welding workers participated in this study. The demographic profile revealed
that the majority of respondents were aged >30 years, indicating that most participants were
in a mature working age category with relatively long occupational exposure to welding-related
hazards. Prolonged exposure is an important consideration, as cumulative exposure to
ultraviolet (UV) and infrared (IR) radiation increases the risk of ocular damage over time.

In terms of educational background, most respondents had completed secondary education
(senior high school level), while a smaller proportion had only primary education. Educational
level plays a crucial role in shaping health literacy, including the ability to understand
occupational risks and adopt preventive measures. However, the presence of secondary
education does not necessarily guarantee compliance with safety practices, as behavioral factors
such as workplace norms and perceived convenience also influence decision-making.

These characteristics suggest that the study population consists of experienced workers
with moderate levels of education, which may have complex implications for their knowledge,
attitudes, and practices regarding PPE use.

Distribution of PPE Use Behavior and Visual Impairment
Table 1. Distribution of Respondents Based on PPE Use Behavior and Visual Impairment

Variable Category Frequency (n) Percentage (%)
Knowledge Good 47 65.3
Poor 25 34.7
. Positive 37 514
Attitude Negative 35 48.6
Practices Positive 25 34.7
Negative 47 65.3
. . Yes 15 20.8
Visual Impairment No 57 79.2

The distribution of variables presented in Table 1 demonstrates a notable imbalance
between knowledge and actual behavior. While 65.3% of respondents were categorized as
having good knowledge of PPE, only 34.7% demonstrated positive practices in consistently and
correctly using such equipment. This discrepancy suggests a knowledge—behavior gap, a
phenomenon frequently observed in occupational health studies. Attitudinal responses were
relatively balanced, with 51.4% of respondents exhibiting positive attitudes and 48.6% showing
negative attitudes toward PPE usage. This near-equal distribution indicates that workers are
divided in their perception of PPE, reflecting variability in beliefs regarding its importance,
convenience, and effectiveness. Despite a relatively high level of knowledge, 20.8% of
respondents reported experiencing visual impairment. This finding indicates that awareness
alone is insufficient to prevent adverse health outcomes, particularly when not supported by
consistent protective behavior. Overall, this distribution highlights a critical issue: knowledge
does not automatically translate into safe practices, emphasizing the need for interventions that
target behavioral compliance rather than knowledge dissemination alone.

Association Between Knowledge and Visual Impairment
Table 2. Association Between Knowledge and Visual Impairment

Knowledge Visual Impairment (Yes) Visual Impairment (No) Total p-value OR
Poor 20 37 57
Good 5 10 15 0.000 1.081
Total 25 47 72
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The analysis of the relationship between knowledge and visual impairment revealed a
statistically significant association (p = 0.000). Respondents with poor knowledge were more
likely to report visual impairment compared to those with good knowledge. Although the Odds
Ratio (OR = 1.081) indicates a relatively weak strength of association, its statistical significance
suggests that knowledge still contributes to the likelihood of experiencing visual disturbances.
Workers who lack adequate understanding of PPE function and proper usage are more
vulnerable to exposure to hazardous radiation and particulate matter generated during welding
processes. However, the modest magnitude of the OR may indicate that knowledge alone is
insufficient as a protective factor. This implies that while knowledge is necessary, it must be
reinforced by other factors such as supervision, training, and enforcement of safety regulations
to produce meaningful behavioral change. This finding aligns with the behavioral theory that
cognitive awareness forms the foundation of action but does not guarantee its execution without
supporting environmental and social factors.

Association Between Attitude and Visual Impairment

The relationship between attitude and visual impairment was also statistically significant (p
= 0.020), indicating that workers’ perceptions and beliefs influence health outcomes. The Odds
Ratio (OR = 0.788) suggests that a positive attitude toward PPE usage has a protective effect
against visual impairment. Workers who believe that PPE is important and beneficial are more
likely to adopt precautionary measures, thereby reducing their exposure to occupational
hazards. However, the relatively small effect size indicates that attitude alone is not a strong
predictor of health outcomes unless it is translated into consistent practices. This highlights the
limitation of relying solely on attitudinal change interventions without ensuring behavioral
compliance. Moreover, the presence of negative attitudes among nearly half of the respondents
suggests underlying issues such as discomfort, reduced productivity, or lack of enforcement,
which may discourage PPE usage despite awareness of its benefits.
Table 3. Association Between Attitude and Visual Impairment

Attitude Visual Impairment (Yes) Visual Impairment (No) Total p-value OR

Negative 27 30 57

Positive 8 7 15 0.020 0.788
Total 35 37 72

Association Between Practices and Visual Impairment
Table 4. Association Between Practices and Visual Impairment

Practices Visual Impairment (Yes) Visual Impairment (No) Total p-value OR

Negative 37 20 57

Positive 10 5 15 0.000 0.925
Total 47 25 72

The analysis of practices revealed a statistically significant association with visual
impairment (p = 0.000), indicating that actual behavior is a critical determinant of occupational
health. Respondents who exhibited negative practices—such as inconsistent use of protective
glasses or failure to use PPE during certain tasks—were significantly more likely to report visual
impairment. Conversely, those who consistently used PPE had a lower likelihood of experiencing
eye-related symptoms. The Odds Ratio (OR = 0.925) indicates that proper PPE use reduces the
risk of visual impairment, although the effect size is moderate. Nevertheless, among all variables
examined, practices represent the most direct and actionable factor influencing health
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outcomes. This finding reinforces the concept that behavioral implementation is more impactful
than knowledge or attitude alone, as it directly determines exposure levels to hazardous agents.

DISCUSSION

The findings of this study demonstrate that behavioral factors related to Personal Protective
Equipment (PPE) usage, including knowledge, attitude, and practices, are significantly
associated with visual impairment among welding workers. These results align with the
fundamental concept in occupational health that worker behavior plays a critical role in
determining exposure to workplace hazards. In particular, this study revealed that although the
majority of respondents possessed a good level of knowledge regarding PPE, a considerable
proportion still experienced visual impairment. This indicates that knowledge alone is insufficient
to prevent occupational health problems if it is not followed by consistent implementation in
daily work practices. A significant knowledge-compliance gap exists in occupational health,
where adequate employee knowledge does not reliably translate into the implementation of
comprehensive safety practices. In Ghana's oil and gas industry, Quaigrain et al. (2022)
surveyed employees and found that despite most having a high level of knowledge and positive
attitude toward mitigating occupational health hazards, the study revealed that the effect of
employees' knowledge and attitude toward occupational health hazards does not translate into
the deployment of comprehensive safety practices. Similarly, a study by Alhumaid et al. (2021)
systematically reviewed 30 papers on healthcare workers' infection prevention knowledge and
found that, overall, the level of HCW knowledge of IPC appears to be adequate, good, and/or
high regarding standard precautions and hand hygiene, yet identified several factors for
noncompliance with IPC guidelines. Gaps in understanding and applying OHS, especially in SMEs
and construction, persist, necessitating increased awareness and comprehension despite the
implementation of training (Yani, 2024).

From a cognitive perspective, knowledge serves as the initial stage in shaping behavior by
increasing awareness of risks and preventive measures. Workers who understand the harmful
effects of welding radiation, such as ultraviolet and infrared radiation, are theoretically better
able to protect themselves by using appropriate PPE. However, the findings suggest a
knowledge—practice gap, in which workers with adequate knowledge failed to consistently apply
protective measures. This phenomenon may be explained by several contextual factors,
including lack of supervision, absence of strict workplace regulations, and the perception that
PPE use may reduce comfort or productivity. Agarwal et al. (2020) found that anganwadi
workers (n=180) possessed adequate knowledge of health schemes but exhibited a significant
knowledge-practice gap in on-the-ground implementation. Gupta et al. (2025) also documented
this pattern quantitatively: despite fair knowledge levels, meat outlet workers (n=200) achieved
only a mean practice compliance of 53.7%, with critical failures in high-effort interventions such
as PPE use (69.5% non-compliance).

In addition to knowledge, attitude was significantly associated with visual impairment,
although with a relatively moderate effect. Workers with positive attitudes toward PPE usage
tended to experience fewer visual complaints, suggesting that perception and belief systems
play an important role in shaping preventive behavior. Attitude reflects how individuals evaluate
the importance, usefulness, and practicality of safety measures, and it influences their
willingness to comply with recommended practices. However, this study also found that nearly
half of the respondents held negative attitudes, indicating persistent barriers such as discomfort,
inconvenience, and perceived interference with work tasks. These findings support behavioral
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theories such as the Health Belief Model, which emphasizes that perceived benefits and barriers
directly influence health-related behaviors. A study by Afolabi et al. (2021) demonstrated that
automobile artisans who perceived high occupational risk were significantly more likely to use
PPE (OR=2.1, p=.03; n=632). Whereas Banafshi et al. (2024) found that female gender, work
experience, and higher positions correlated with favorable PPE attitudes among nurses (n=303).
Discomfort and beliefs that PPE slows work are significant barriers (n=398), indicating attitude
complexity beyond risk perception (Atasoy et al., 2024). Behavioral/psychosocial factors are key
determinants of PPE use (Sapbamrer & Thammachai, 2020).

Despite the significance of knowledge and attitude, the strongest determinant of visual
impairment in this study was the actual use of PPE. Workers who demonstrated negative
practices were significantly more likely to report visual impairment. This highlights that actual
behavior is the most direct factor influencing exposure to occupational hazards. Even when
workers are knowledgeable and have positive attitudes, failure to consistently implement
protective measures increases vulnerability to hazards such as welding radiation and particulate
exposure. Although PPE is highly effective in mitigating occupational injuries, compliance rates
among welders and industrial workers remain highly inconsistent, ranging from 47.7% to 82%
across various studies (Budhathoki et al., 2014; Obarhoro et al., 2020; Andwina et al., 2025;
Santos et al., 2025).

The inconsistency in PPE use observed in this study may be attributed to environmental
and organizational factors common in informal work settings. Unlike formal industries, small-
scale welding workshops often lack structured safety management systems, routine monitoring,
and enforcement of occupational safety regulations. Workers may prioritize efficiency and speed
over safety, particularly when under pressure to meet production targets. Additionally, the
absence of penalties or incentives related to PPE compliance further contributes to unsafe
practices. While weak regulatory enforcement and low safety literacy in the informal sector
often compromise worker protection to meet production demands (Ramos et al., 2020;
Suthakorn et al., 2020; Sway & Materu, 2023), strengthening organizational culture
interventions is a promising approach to enhancing safety compliance (Handayani & Meirianna,
2025).

When the three behavioral components are considered collectively, the findings reveal a
clear hierarchical pattern: knowledge is relatively high, attitude is moderate, and practices are
low. This pattern indicates that while awareness of occupational risks exists, it is not adequately
translated into protective behavior. From a theoretical standpoint, this condition is consistent
with the Knowledge—Attitude—Practice (KAP) framework, which suggests that behavior is
influenced by a combination of cognitive, affective, and external factors. However, the transition
from knowledge and attitude to practice is often influenced by situational constraints, including
work environment, availability of PPE, and social norms among workers. While the KAP model
has proven highly effective across various industries in predicting and improving worker safety
behaviors through targeted training (Alzghoul & Abdullah, 2015; Ishanuddin et al., 2019;
Rahman et al., 2025), implementation gaps between theoretical knowledge and actual practice
can still occasionally occur (Nasrullah & Suwandi, 2014).

The presence of visual impairment among workers, despite relatively high knowledge levels,
suggests that interventions focusing solely on awareness-raising may be limited in effectiveness.
Instead, comprehensive strategies that integrate education, behavioral reinforcement, and
workplace regulation are required. For instance, continuous supervision, regular safety training,
and enforcement of PPE usage policies may enhance compliance and reduce occupational health
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risks. Furthermore, improving the quality and comfort of PPE may help overcome resistance
among workers who perceive it as inconvenient. While multi-component educational
interventions combining online modules, simulations, and targeted support significantly improve
PPE compliance and donning accuracy (Castro-Sanchez et al., 2020; Altabbaa et al., 2023;
Nguyen et al., 2024), no significant difference is observed between e-learning and guideline-
only approaches among personnel with already-high baseline knowledge (Suppan et al., 2020).

Overall, this study highlights that behavioral determinants of occupational health are
multifactorial and interrelated. While knowledge and attitude are important, they must be
supported by consistent practices and enabling work environments to effectively reduce the risk
of visual impairment. Therefore, future interventions should adopt a holistic approach that
addresses both individual behavior and organizational factors to achieve sustainable
improvements in occupational safety performance among welding workers.

CONCLUSION

This study demonstrates a clear gap between cognitive awareness and actual safety
adherence among welding workers in Johan Pahlawan District, where relatively high levels of
knowledge do not automatically translate into consistent protective practices. While the majority
of the workforce possesses an adequate understanding of welding hazards and maintains
positive attitudes toward safety, more than half fail to consistently wear standardized personal
protective equipment during operational tasks. The findings confirm that poor knowledge,
unfavorable attitudes, and unsafe actions are critical determinants that significantly increase a
worker’s vulnerability to visual impairments. Among these factors, actual behavioral
noncompliance stands out as the most immediate catalyst for occupational eye injuries, leaving
workers directly exposed to dangerous optical radiation and flying metallic debris. To mitigate
these widespread health risks in the informal sector, interventions must shift from basic
awareness dissemination toward the implementation of structured workplace monitoring,
continuous safety training, and firm internal regulations by workshop owners, supported by
comprehensive occupational health programs from local government authorities.

ACKNOWLEDGMENTS

The authors express their sincere gratitude to the Faculty of Health Sciences, Universitas Teuku
Umar, for providing the institutional support and research facilities necessary to complete this
study. Special appreciation is extended to the local administration officers and the owners of
the 46 welding workshops in Johan Pahlawan District for their permission, cooperation, and
openness during the data collection process. Lastly, the authors thank all 72 welding workers
who voluntarily participated as respondents, providing invaluable insights into occupational
health and safety conditions in the informal sector.

AUTHOR CONTRIBUTIONS

Conceptualization, M.Z.A. and K.; Methodology, M.Z.A. and J.M.1.; Software, K.; Validation,
M.Z.A., K., and J.M.I.; Formal Analysis, M.Z.A. and K.; Investigation, M.Z.A.; Resources, J.M.1.;
Data Curation, M.Z.A. and K.; Writing — Original Draft Preparation, M.Z.A.; Writing — Review &
Editing, K. and J.M.I.; Visualization, K.; Supervision, J.M.I. and K.; Project Administration,
M.Z.A.; Funding Acquisition, M.Z.A., K., and J.M.1.

CONFLICTS OF INTEREST

Page [ 21



Journal of Food, Nutrition, and Health Advances

The authors declare no conflict of interest. The research was conducted in the absence of any
commercial, financial, or personal relationships that could be construed as a potential conflict
of interest.

DECLARATION OF ARTIFICIAL INTELLIGENCE USE

This study used artificial intelligence (AI) tools and methodologies in the following capacities:

1. Manuscript writing support: Al-based language models, such as Gemini and Grammarly,
were employed to refine the language (improving grammar, syntax alignment, and overall
readability of the final manuscript).

REFERENCES

Afolabi, F. J., de Beer, P., & Haafkens, J. A. (2021). Occupational risk perception and the use
of personal protective equipment (PPE): a study among informal automobile artisans in
Osun state, Nigeria. Sage Open, 11(1), 2158244021994585.
https://doi.org/10.1177/2158244021994585

Ajayi, I., Bekibele, C., Omotoye, O., Adeoye, A., & Onakpoya, O. (2011). Awareness and
utilization of protective eye device among welders in a southwestern Nigeria
community. Annals of African Medicine, 104), 294. https://doi.org/10.4103/1596-
3519.87047

Alhumaid, S., Al Mutair, A., Al Alawi, Z., Alsuliman, M., Ahmed, G. Y., Rabaan, A. A,, ... & Al-
Omari, A. (2021). Knowledge of infection prevention and control among healthcare workers
and factors influencing compliance: a systematic review. Antimicrobial Resistance &
Infection Control, 1(1), 86. https://doi.org/10.1186/s13756-021-00957-0

Agarwal, A., Garg, G., Kumar, A., & Chaudhary, K. (2018). A study to assess the gaps in the
knowledge and practices of Anganwadi workers in a rural area of Meerut-A situational
analysis on umbrella ICDS scheme. Age, 2(29), 25.
https://doi.org/10.21275/SR20706093819605

Altabbaa, G., Pidhorney, C., Beran, T., Kim, J., Ledgerwood, D., Cowan, M., & Paolucci, E. O.
(2023). Personal protection equipment: Preliminary evidence of effectiveness from a three-
phase simulation program. Journal of Infection
Prevention. https://doi.org/10.1177/17571774231208118

Andwina Andwina, Susilawati Susilawati, Rahmah Dwi Asti, & Nurul Zahra. (2025). Literatur
Riview :Efektivitas Penggunaan Alat Pelindung Diri (APD) dalam Menurunkan Risiko
Kecelakaan  Kerja. Jurnal  IImiah  Kedokteran Dan  Kesehatan, (1), 01-06.
https://doi.org/10.55606/klinik.v5i1.5284

Atalay, Y. A., Gebeyehu, N. A., and Gelaw, K. A. (2024). Systematic review and meta-analysis
on prevalence, pattern, and factors associated with ocular protection practices among
welders in sub-Saharan Africa. Front. Public Health 12:1397578.
https://doi.org/10.3389/fpubh.2024.1397578

Atasoy, M., Temel, B. A., & Basaga, H. B. (2024). A Study on the Use of Personal Protective
Equipment among Construction Workers in  Turkiye. Buildings, 148), 2430.
https://doi.org/10.3390/buildings14082430

Banafshi, Z., Valiee, S., Moradi, Y., & Vatandost, S. (2024). The Relationship Between Attitude,
Belief, Experience, and Knowledge of Iranian Nurses Toward the Use of Personal Protective
Equipment: A Cross-Sectional Study. Zranian Journal of Nursing and Midwifery
Research, 294), 466—472. https://doi.org/10.4103/ijnmr.ijnmr_238_22

Page |22



Journal of Food, Nutrition, and Health Advances

Budhathoki, S. S., Singh, S. B., Sagtani, R. A., Niraula, S. R., & Pokharel, P. K. (2014).
Awareness of occupational hazards and use of safety measures among welders: a cross-
sectional study from eastern Nepal. BMJ Open, 46), Article e004646-
€004646. https://doi.org/10.1136/bmjopen-2013-004646

Castro-Sanchez, E., Alexander, C. M., Atchison, C., Patel, D., Leung, W., Calamita, M. E., Meno
Garcia, D., Cimpeanu, C., Mumbwatasai, J. M., Ramid, D., Doherty, K., Grewal, H. S., Otter,
J. A, & Wells, E. M. (2021). Evaluation of a personal protective equipment support
programme for staff during the COVID-19 pandemic in London. Journal of Hospital
Infection, 109, 68-77. https://doi.org/10.1016/j.jhin.2020.12.004

Chen, S. Y., Fong, P. C,, Lin, S. F., Chang, C. H., & Chan, C. C. (2009). A case-crossover study
on transient risk factors of work-related eye injuries. Occupational and environmental
medicine, 66(8), 517-522. https://doi.org/10.1136/0em.2008.042325

Esu, E., & Ekanem, U. (2021). Awareness and utilization of personal protective equipment
among small-scale welders in Cross River State, Nigeria: a descriptive cross-sectional study:
Awareness and utilization of PPE among welders. Babcock University Medical Journal, 41),
1-7. https://doi.org/10.38029/bumj.v4i1.56

Eze, B. 1., Okoye, O., & Aguwa, E. N. (2015). Awareness and utilization of welders’ personal
protective eye devices and associated factors: findings and lessons from a Nigerian
population. Workplace health & safety, 63(4), 170-178. https://doi.org/
10.1177/2165079915578665

Gupta, K., Ashraf, M., & Gupta, K. (2025). The Hygiene-Practice Gap: An Observational Audit
of Slaughter and Sanitation Protocols in Retail Meat Outlets of Jammu & Kashmir. Journal/
of Advances n Biology & Biotechnology, 2812), 1586-1594.
https://doi.org/10.9734/jabb/2025/v28i123497

Handayani, H., & Meirianna, E. S. (2025). Exploring the Role of Organizational Culture in
Shaping Safety Behaviors among Informal Construction Workers. Formosa Journal of
Science and Technology, 49), 2901-2916. https://doi.org/10.55927/fjst.v4i9.241

Ishanuddin, N. M., Sukadarin, E. H., Abdul Aziz, H., & Zakaria, J. (2019). An investigation of
knowledge, attitude and practice of Occupational Safety and Health (OSH) on safety climate
at workplace in manufacturing industry. Journal of Science and Technology, 11(2), 21-29.

Lombardi, D. A., Pannala, R., Sorock, G. S., Wellman, H., Courtney, T. K., Verma, S., & Smith,
G. S. (2005). Welding related occupational eye injuries: a narrative analysis. Injury
Prevention, 11(3), 174-179. https://doi.org/10.1136/ip.2004.007088

Nagaradagadde, N., Mummidi, S. V., Khan, Z., & Misra, M. (2019). Study on awareness of ocular
occupational hazards among welders presenting to OPD of tertiary healthcare centre at
Bhubaneshwar, Odisha. ] Med Sci Clin Res, 7(1), 1014-1019.
https://doi.org/10.18535/jmscr/v7il.177

Nasrullah, M., & Suwandi, T. (2014). Hubungan antara knowledge, attitude, practice safe
behavior pekerja dalam upaya untuk menegakkan keselamatan dan kesehatan kerja. 7he
Indonesian Journal of Occupational Safety and Health, (1), 82-93.

Nguyen, C., Nguyen, K. H., Nguyen, M. A., Nguyen, T. N., Le, S., Tran, K. C., Nguyen, H.,
Pham, H., Nguyen, H.T., & Tong, X. V. (2024). Effectiveness of an Educational
Intervention to Improve Safe Handling of Chemotherapeutic Drugs Among Healthcare
Workers in Vietnam. JCO Global Oncology, 1(Supplement_1),
57. https://doi.org/10.1200/go-24-51000

Page [ 23



Journal of Food, Nutrition, and Health Advances

Oboh, R. A., & Ofagbor, T. M. (2022). Predominant ocular challenges and protective eyewear
compliance among welders in Port Harcourt mechanic and steel villages, Rivers State,
Nigeria. International Journal of Health Sciences, 53), 1-20.
https://doi.org/10.47941/ijhs.1021

Prabhu, M., Rokhade, R., Chandra, K. P., & Kakhandaki, A. (2017). A study of awareness and
use of personal protective eyewear among welders in a tier 2 city in South India. Indian
Journal of Clinical and  Experimental  Ophthalmology, 3(3), 356-360.
https://doi.org/10.18231/2395-1451.2017.0087

Obarhoro, O. 1., & CR, N. (2020). Compliance in the Use of Personal Protective Equipment by
Welders in Delta State, Nigeria. International Journal of Research and Review, A1), 21-26.

Quaigrain, R. A.,, Owusu-Manu, D.-G., Edwards, D. ]J.,, Hammond, M., Hammond, M., &
Martek, I. (2022). Occupational health and safety orientation in the oil and gas industry of
Ghana: analysis of knowledge and attitudinal influences on compliance. Journal of
Engineering, Design and Technology. https://doi.org/10.1108/jedt-11-2021-0664

Rahman, M. M., Shohag, M. K. R., Islam, M. R., Hasan, M. S., Nasrin, J. A., Khatun, M. M.,
Debnath, S., Rahman, M. M., Alam, E., Hattawi, K. S. A., Islam, M. K., & Islam, A. R. M. T.
(2025). Occupational health safety in aquaculture: A case study on semi-intensive shrimp
farmers of Bangladesh. PLOS ONE, 2(2), Article
€0315075. https://doi.org/10.1371/journal.pone.0315075

Raj, K., Ravindranath, B. K., Varsha, S., Tiwari, H. D., Datla, P. K. V. K., & Tiwari, R. (2025). A
Hospital-Based Cross-Sectional Study on the Suboptimal Use of Eye Protective Devices
(EPDs) Among Blue-Collar Professionals in India. Journal of Pharmacy and Bioallied
Sciences, 1&Suppl 1), S115—S117. https://doi.org/10.4103/jpbs.jpbs_952_25

Ramos, A. K., Carvajal-Suarez, M., Trinidad, N., Quintero, S., Molina, D., & Rowland, S. A.
(2020). “No somos maquinas” (We are not machines): Worker perspectives of safety culture
in  meatpacking plants in the Midwest. American Journal of Industrial
Mediicine. https://doi.org/10.1002/ajim.23206

Sapbamrer, R., & Thammachai, A. (2020). Factors affecting use of personal protective
equipment and pesticide safety practices: A systematic review. Environmental
Research, 185, 109444. https://doi.org/10.1016/j.envres.2020.109444

Santos, W., Lorente, A., Rojas, C., Mariscal, G., & Lorente, R. (2025). Impact of personal
protective equipment in preventing occupational injuries: a systematic review and meta-
analysis. Frontiers in Public Health, 13. https://doi.org/10.3389/fpubh.2025.1720363

Sithole, H. L., Oduntan, O. A., & Oriowo, M. O. (2009). Eye protection practices and symptoms
among welders in the Limpopo Province of South Africa+. African Vision and Eye
Health, 6&43). https://doi.org/10.4102/aveh.v68i3.163

Suppan, L., Abbas, M., Stuby, L., Cottet, P., Larribau, R., Golay, E., Iten, A., Harbarth, S.,
Gartner, B., & Suppan, M. (2020). Effect of an e-learning module on personal protective
equipment proficiency among prehospital personnel: Web-based randomized controlled
trial.  Journal of Medical Internet  Research, 228), Article e21265.
https://doi.org/10.2196/21265

Suthakorn, W., Songkham, W., Tantranont, K., Srisuphan, W., Sakarinkhul, P., & Dhatsuwan, J.
(2020). Scale Development and Validation to Measure Occupational Health Literacy Among
Thai Informal Workers. Safety  and  Health at Work, 11(4), 526—
532. https://doi.org/10.1016/j.shaw.2020.06.003

Page |24



Journal of Food, Nutrition, and Health Advances

Sway, G. G., & Materu, S. F. (2023). Status of Occupational Health and Safety in the Informal
Sectors in Tanzania: The Case of Stone Quarrying and Soil Bricks Making. International
Journal of Occupational Safety and Ergonomics, 1-

31. https://doi.org/10.1080/10803548.2023.2278935
Yani, A. (2025). Efektivitas Pelatihan Keselamatan Kerja di Konstruksi Dan Peran Manajemen
dalam Meningkatkan Kepatuhan K3; Literatur Review. Jurnal Ilmiah Ekonomi Manajemen

& Bisnis, X1), 08-17. https://doi.org/10.60023/w9xcbn62
3Kk ok ok ok >k >k K

Page [ 25




