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Abstract

The textile industry is rapidly transforming with technological advancements and innovations in production methods, leading to an increase in
production rates and intensified competition. However, this rapid progress also leads to a corresponding increase in workplace accidents. This
study aims to identify the causes of workplace accidents in the textile industry and identify occupational health and safety measures that can
be implemented to address these risks. Forty-eight different workplace accident reports were examined in detail, and field observations were
conducted in two textile factories. Risks were analyzed using a Fine-Kinney risk assessment method. The findings reveal that the most signifi-
cant threats within the industry are moving machinery and fire hazards. Furthermore, inadequate use of personal protective equipment, lack of
occupational safety training, and inadequate fire safety measures were observed as recurring problems. To mitigate these risks, the study rec-
ommends mandatory use of PPE, implementation of machine guarding systems, regular fire drills, and comprehensive OSH training programs.
The study also comprehensively examines other potential risks and the safety measures that should be taken to address them, concluding that

with the appropriate precautions, loss of life and property can be largely prevented.

Keywords: Fine-Kinney method, work accidents, occupational health and safety, risk assessment, textile industry

Introduction

While the term textile narrowly refers to woven fabrics, when
considered broadly, it also encompasses fibers, rovings,
natural or handmade yarns, and various products produced
from these materials. These products include a wide variety
of textile products, from yarns and cords to ropes, woven
and knitted fabrics, lace, and embroidery. This definition also
includes home textiles (e.g., curtains, carpets, upholstery),
knitted textiles, and fiber-based floor coverings made from
woven yarns and fabrics. From another perspective, textiles
define a multidimensional sectoral structure encompassing
the raw materials used by fiber and roving producers, the
technological processes by which these raw materials are
processed, the equipment and structures used, production
knowledge and skills, personnel, and related organizations
working in the sector [1].

The textile sector, historically one of the oldest branches of
production, encompasses a multi-stage production process
that begins with the transformation of different types of
fibers into yarn, then culminates in the combination of these
yarns with specific patterns and colors to produce fabrics
and, ultimately, the final product. This sector encompasses
production areas using natural fibers such as cotton, wool,
and silk, as well as synthetic and semi-synthetic yarns. The
production scope encompasses a wide variety of materials,
from cotton and wool fabrics to rayon and linen, cord fabric,
hemp, and their derivatives. Sub-branches processing all
of these materials include ready-made textile (garment)
production and carpet weaving, both handmade and
machine-made [2].

The textile and ready-made clothing industry in Turkey
operates in various sub-production areas. The following
subfields stand out:

» Cotton yarn production

» Cotton textile production

* Wool yarn production

* Wool textile production

* Artificial and synthetic yarn production

o Textile products produced from synthetic and artificial
fibers

* Yarn and fabrics obtained from natural silk and artificial silk

« Knitwear and similar knitted textile products

* Ready-made clothing and apparel products

* Carpets, rugs, and similar home textile products

e Other textile products (e.g., accessories, technical textiles,
etc.)

This diversity demonstrates the textile sector’s versatile
potential in both the local and export markets.

The textile sector is one of the areas requiring particular
attention in terms of occupational health and safety. This
is directly related to the diversity of production processes
and the high number of employees within the sector.
Garment workshops, in particular, employ a higher number
of employees than other textile units in terms of manpower
consumption, and women are also quite common in these
businesses.

Garment businesses can be established quickly and have lower
initial investment costs. However, despite these advantages,
they also pose various occupational health risks. For
example, repetitive hand movements can lead to ergonomic
problems, and employees can experience fatigue-related
accidents during overtime. Unregistered employment, low
levels of automation, inadequate use of personal protective
equipment, and inadequate training are among the other
factors negatively impacting the occupational safety practices
of these businesses. Considering all these factors, it is crucial
to develop practically applicable safety policies specifically
designed for the garment sector. Garment workshops are
exposed to risks that can arise from various physical, chemical,
and mechanical sources during production processes. These
risk factors can be generalized as risks arising from moving
parts, flammable and combustible materials, chemical risks,
ergonomic risks, physical risks, risks related to falls from
heights, risks resulting from slipping and tripping, risks arising
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from auxiliary work equipment, risks from freight elevators,
and risks arising from electrical components.

When examining the process of accidents, the “accident

chain” model defined by Heinrich stands out. According

to this model, accidents occur as a result of the sequential

effects of five basic factors.

* Genetic and social environment,

* Personal shortcomings (such as carelessness, nervousness,
recklessness, disregard, negligence),

» Unsafe actions and situations,

* Accidents,

* Injuries [3].

A study conducted on technical personnel revealed that
44.4% of workplace accidents were caused by unsafe
working conditions, and 55.6% by unsafe behaviors [4].
This result indicates that the two most influential factors in
the occurrence of accidents are unsafe conditions in the
workplace (e.g., inadequate lighting, excessive noise) and
unsafe behaviors of employees due to psychosocial factors
(such as stress, fatigue, inattention).

A large portion of workplace accidents occur due to
employees’ failure to use personal protective equipment
(PPE) or their careless behavior. Employees’ understanding
of the importance of PPE and their consistent use plays a
significant role in reducing workplace accidents. Particularly
in the textile industry, the use of head, ear, eye, respiratory,
hand-arm, and body protective equipment is essential to
protect against noise, mechanical effects, chemicals, and
biological risks.

Workload, non-ergonomic equipment design, and lack of
training increase the likelihood of errors in the occurrence of
occupational accidents [5]. Furthermore, psychosocial factors
such as stress, fatigue, time pressure, and excessive workload
also increase the risk of accidents [6]. Recent empirical
findings from the textile industry confirm that ergonomic
deficiencies are among the most critical determinants of
workplace accidents; Fine-Kinney-based analyses have
identified musculoskeletal and machinery-related risks as
priority hazards [7]. Inadequate protective measures, non-
compliance with procedures, or employee disregard for these
measures also contribute to the occurrence of occupational
accidents [8].

When employees’ physical and psychological capabilities
are not considered, conditions such as fatigue and lack of
motivation can lead to occupational accidents. While the goal
of “zero accidents” for occupational accidents is a difficult
ideal to achieve, it is essential for reducing the number of
accidents [9].

Astudy conductedin Kenya demonstrated a strong correlation
between occupational health and safety practices and job
satisfaction [10]. Businesses should consider workplace
accidents as an opportunity to recognize potential risks.
Accurately identifying risk factors and taking the necessary
precautions is essential for accident prevention. Therefore,
prompt accident reporting and analysis are crucial.

It is known that there is a strong link between cheap labor
and unsafe working conditions [11]. It is also emphasized that
temporary (seasonal) workers carry a higher risk of accidents
compared to permanent employees [12]. This situation is
driven by factors such as low education levels, job insecurity,
inexperience, frequent job changes, and negative impacts
such as high income expectations [13]. It is known that the
number of temporary workers in the textile sector is high.

Generally, the causes of occupational accidents are grouped
according to internal and external factors of the employees,
as seen in Table 1. Internal factors of the employees are
considered to be the most common cause of accidents [14].

Material Method

Analyzed at two ready-made textile businesses in Corum
province, each with varying employee capacities, the goal
was to increase production capacity between 2022 and 2025
while also achieving significant improvements in occupational
health and safety (OHS). In this context, preventive strategies,
both compliant with legislation and developed specifically for
each business, should be implemented to reduce workplace
accidents. Risk assessments were conducted for the
businesses using the Fine-Kinney method, and efforts were
planned to mitigate the resulting risks.

Fine-Kinney Risk Assessment Method

The Fine-Kinney method is a quantitative analysis approach

that allows for the ranking of risks. Each hazard was evaluated

based on probability, frequency, and severity parameters.

While this study adopted the classic Fine-Kinney model,

recent methodological advances suggest integrating

fuzzy logic into the scoring system, which allows for more

detailed risk prioritization and reduces subjectivity [15]. This

demonstrates that the Fine-Kinney approach is continuously

evolving and adaptable to different industrial contexts. In

this method, each risk is evaluated according to three basic

parameters:

* Probability (P): The likelihood of the hazard occurring,

* Frequency (F): The frequency of exposure to the hazard,

* Severity (S): The level of harm that would result if the
hazard were to occur.

The risk value is calculated using the following formula:

Risk Score (R) = Probability (P) x Frequency (F) x Severity (S)
This method allows for the analysis of not only physical and
technical risks but also organizational deficiencies. The data
obtained from the review enabled the prioritization of risks
and the determination of intervention strategies.

Significant Findings Obtained in the Field

The following significant risk elements were identified as
a result of assessments conducted at two different apparel
textile businesses:

Machine Safety: It has been observed that some machines
with moving parts (e.g., lockstitch machines) on production
lines lack adequate guards. This poses a serious risk of
injury to employees.
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Fire Safety: It has been observed that fire extinguishing
equipment is either absent or unusable in some warehouse
and storage areas. It has also been determined that fire
drills are not conducted regularly.

OHS Training and Certification: It has been observed that
some businesses do not provide occupational health and
safety training or document this training. This is both a
legal deficiency and a significant problem that can leave
employees unprepared for hazards.

PPE Use: It has been observed that some employees do
not regularly use personal protective equipment such as
eyeweatr, gloves, or appropriate work shoes. This is another
significant factor that increases the risk of workplace
accidents.

Assessment and Implementation Steps

The steps followed within the Fine-Kinney analysis method

are as follows:

* The main hazard sources present in each section of the
workplace were identified.

* Possible hazards that could arise from these sources
were identified through observation, surveys, and expert
opinions.

» Arisk analysis was conducted for each hazard.

* Preventive and corrective measures were determined for
hazards identified as high-risk.

» Action plans were prepared to implement and monitor the
identified measures.

The Fine-Kinney parameters used in the risk analysis process

were classified as follows:

* Probability (P): 0.2 (very low) - 10 (very high)

* Frequency (F): 0.5 (infrequent exposure) - 10 (constant
exposure)

» Severity (S): 1(negligible harm) - 100 (fatal or catastrophic
harm)

This systematic approach not only identified existing risks but
also aimed to establish sustainable occupational health and
safety policies to address these risks.

When determining probability, frequency and severity,
the worst cases are evaluated, taking into account current
operating conditions and controls.

Table 1. P - Probability is the probability that the harm will occur.

SCORE PROBABILITY

0,2 Unexpected

0,5 Unexpected / But Possible

1 Possible But Unlikely

3 Possible

6 High / Very Possible

10 Definitely Could Happen One Day

Table 2. F - Frequency (frequency) of repeated exposure to the
hazard over time

SCORE FREQUENCY

10 Almost constantly (Several times an hour)
6 Frequently (Once a day or a few times)

3 Occasional (Once a week or a few times)

2 Infrequently (Once a month or a few times)
1 Infrequently (A few times a year)

0,5 Very rarely (Once a year or every few years)

Table 3. S - Severity - Potential Effects of Harm (Estimated Damage
to Humans or the Environment)

SCORE SEVERITY

1 Near miss / minor injury

3 Minor injury, Internal First Aid

7 Significant injury, External First Aid

15 Permanent injury, Loss of work, Occupational disease
40 Fatal accident

100 Multiple fatal accident

In the method used in Risk Assessment, scores of 70 and
above have significant OHS impacts. Necessary actions are
planned, implemented, and their effectiveness is monitored.

The A and B ready-made textile businesses operating in
the province of Corum, which were examined within the
scope of the study, fall under NACE code 46.41 (wholesale
trade - textile products) and are classified as “low hazard”
workplaces. According to Occupational Health and Safety
Law No. 6331 and related regulations, workplace hazard
classes are determined according to NACE codes.

Risk assessments for workplaces classified as “low hazard”
remain valid for six years, unless there are any significant
changes. During this period, there must be no fundamental
changes in the workplace’s area of activity, equipment used,
work organization, or number of employees.

Risk assessments conducted using the Fine-Kinney method
are generally prepared with a multidisciplinary approach, led
by an occupational safety specialist. The risk scores obtained
at the end of the assessment process are used to prioritize the
necessary measures. Furthermore, these studies are of great
importance for fulfilling legal obligations and preventing
occupational accidents [16].

Findings

Thissectionpresentsthefieldinspectionsandrisk assessments
conducted at two different ready-made textile businesses (A
and B) operating in Corum province. During the inspections,
the businesses’ occupational health and safety practices were
observed on-site, and potential hazard sources that could
lead to occupational accidents were identified.

As part of the inspection, production areas, machinery,
personnel organization, use of personal protective equipment
(PPE), and occupational safety training for employees were
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evaluated in detail. The risk factors identified because of
these assessments were analyzed using the Fine-Kinney Risk
Assessment Method.

Ready-made textile businesses A and B aimed to increase
their production capacity between 2022 and 2025 while
also making significant improvements in occupational health
and safety (OHS). In this context, preventive strategies, both
compliant with legislation and developed specifically for
each business, were implemented to reduce occupational
accidents. The measures to be taken at these two businesses
are presented below.

Providing OHS training to employees

Providing basic OHS training to new employees during the
orientation process. Employee knowledge and awareness
play a significant role in preventing workplace accidents, as
do technical measures. Therefore, providing occupational
health and safety (OHS) training as part of orientation should
be mandatory, especially for new employees. Orientation
training is the first training process that allows new employees
to become familiar with the workplace, corporate culture,
duties and responsibilities, occupational safety rules, and the
work environment.

The purpose of orientation training is:

» To accelerate the employee’s orientation process,

* To increase internal communication and productivity,

* To provide information on legal and technical issues,
particularly occupational health and safety,

To ensure that employees begin their duties safely and
consciously.

Orientation training generally covers the following topics:

* Introduction to the workplace (departments, managers,
organizational structure),

Job descriptions and responsibilities,

* Occupational health and safety rules (emergency exits,
personal protective equipment, hazardous areas),

First aid and emergency procedures,

Work discipline rules and communication channels.

This training is generally provided upon recruitment and
before starting work. It is @ mandatory process, especially for
occupational health and safety.

Expand the use of personal protective equipment (PPE)
Making the use of PPE mandatory and supervising it on
the job is crucial for occupational safety. Simply providing
PPE is not enough; its continuity and effectiveness are also
critical for occupational safety. In practice, it is observed that
some employees use protective equipment inadequately or
incorrectly. To prevent such situations, regular inspections
and monitoring should be conducted by occupational safety
experts or authorized personnel. PPE use should be monitored
in a disciplined manner. In cases where deficiencies are
detected, employees should be warned, and sanctions should
be implemented for repeated violations. This approach not
only contributes to the protection of employees but also
helps employers fulfill their legal responsibilities.

Equipment such as gloves, earplugs, goggles, nose and mouth

masks, and steel-toed work boots should be provided in full,
according to the number of employees. Workers in the textile
industry are exposed to numerous physical and chemical
risks during the production process. These risks include
needle sticks, contact with sharp objects, dust and thread
particles entering the eyes, and falls from slippery surfaces.
Therefore, personal protective equipment (PPE) should not
only be recommended but also mandatory in the workplace.
Gloves prevent cuts or punctures; goggles prevent foreign
objects from entering the eyes; non-slip shoes reduce the risk
of falls; and work clothing protects the skin from chemical
and mechanical hazards. It is the employer’s responsibility to
ensure that this equipment complies with standards and is
provided to every employee.

Machine safety and technical measures

A significant portion of occupational accidents in the textile
industry stem from machinery-related hazards. Therefore,
the effective implementation of regulations for the safe use
of machinery used in production is crucial. Safety sensors
detect hazardous situations in machinery and prevent
potential accidents. However, in some cases, these systems
are observed to be intentionally disabled. This poses a serious
risk to both occupational health and safety.

Periodic machine maintenance is essential to prevent
occupational accidents caused by wear, malfunctions, and
breakdowns. Furthermore, implementing systems that
require two-handed operation, especially on machines with
cutting, compressive, or rotating moving parts, directly
contributes to accident prevention. Such safety systems
prevent workers from operating the machine without using
both hands simultaneously, thus preventing hand injuries.

Reducing psychosocial risks

Paying Attention to Rest Periods: When planning shift
systems, care should be taken to ensure that employees
receive adequate rest periods, and a work-life balance should
be maintained.

Reducing Excessive Workload: Employees should not
be assigned tasks beyond their capacity, and a balanced
distribution of tasks should be ensured.

Avoiding long working hours: Daily and weekly working hours
should be kept within legal limits, and overtime should be
limited to exceptional circumstances.

Organizing shift rotations: Adequate sleep and rest periods
should be allowed between shifts, and transitions between
day and night shifts should be planned gradually.

Minimizing stress factors: Sources of psychological stress,
such as communication problems, uncertainty, and pressure,
should be identified in the workplace, and necessary
improvements should be made.

Ergonomic improvements

Ergonomic arrangement of workspaces: Desk heights, chair
configurations, and standing areas should be adjusted
according to ergonomic standards to protect employee
health.
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Reducing repetitive movements: To prevent musculoskeletal
disorders, workstations should be designed to minimize
repetitive movements that strain employees.

Audit and performance monitoring

Conducting regular OHS audits: Conducting internal audits at
regular intervals by the occupational health and safety (OHS)
unit allows for the early detection of risks.

Reporting accidents and near-miss incidents: Employees
should be encouraged to voluntarily report incidents; The
data obtained should be analyzed and reported to senior
management.

Emergency action plans

Periodic emergency drills: Regular drills should be conducted
to be prepared for potential emergencies such as fires, power
outages, and chemical leaks.

Providing hands-on training: Awareness should be raised by
providing hands-on training to all employees on the use of fire
extinguishers, emergency exit routes, and assembly areas.

Developing an OSH culture

Sharing achievements and establishing a reward system:
Sharing achievements in occupational health and safety
with all employees and establishing reward systems that
encourage these achievements promotes OSH awareness.

Increasing employee participation through feedback
mechanisms: Collecting workers’ opinions and suggestions
through tools such as suggestion boxes, surveys, and
employee satisfaction forms increases participation in OSH
practices and encourages ownership.

Occupational accidents that occurred in A and B apparel
textile enterprises, where potential risks were identified
according to the Fine-Kinney risk assessment method and
measures were taken to mitigate these risks as described
above, are shown in Figures 1-3, by year.

How Can Workplace Accidents Be Prevented in Textile
Enterprises?

Textile enterprises are workplaces with a high probability
of many workplace accidents due to the risks they pose. A
key aspect of the study is the recommendation of preventive
measures. Recommendations for reducing existing risks for
ready-to-wear textile enterprises include:
-Use of personal protective equipment (PPE)
-Machine safety and maintenance
-Training and awareness-raising
-Risk assessment and remediation
-Health surveillance, monitoring,
emergency plans.

and preparation of

Ml haziran [ agustos [l eyliil [llekim [llaralik Mocak [l haziran [l temmuz [llagustos [lfaralik

Figure 1. Work accidents in A and B ready-made garment textile
enterprises in 2022 according to Social Security Institution (SSI) data
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Figure 2. Work accidents in A and B ready-made garment textile

enterprises in 2023 according to SSI data
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Figure 3. Work accidents in A and B ready-made garment textile
enterprises in 2023 according to SSI data.

Conclusion and Recommendations

This thesis analyzes frequently encountered occupational

accidents in the textile industry in detail, and systematically

identifies their root causes. Field investigations and report

analyses demonstrate that recurring risk factors in the

industry are structured around specific patterns and are

largely preventable. Based on the 48 occupational accident

reports examined and on-site assessments conducted at two

separate businesses, the most common risks in the industry

were determined to be:

» Lack of protective systems in machinery and equipment,

* |Inadequate precautions in fire-prone areas,

* Physical hazards such as falls from heights, slips, and trips,

* Uncontrolled use of chemical substances,

 Indiscriminate use of auxiliary equipment (e.qg., forklifts and
cranes),

» Serious structural deficiencies in electrical systems.

Hitit Journal Of Occupational Healt & Safety < Volume 2 - Number 2



Findik E, Yildirim T, Kése DA.

The findings reveal that occupational accidents are caused
not only by technical equipment deficiencies but also by low
employee awareness. Similar patterns have been reported
in other industrial contexts. For example, [17]. Demir et
al. (2024) conducted a Fine-Kinney risk assessment at a
hazardous waste management facility and demonstrated
that both technical deficiencies and organizational cultural
factors contribute to accident frequency. The findings of this
study align with those of the study by Demir et al. (2024),
highlighting the cross-sectoral importance of promoting
a strong safety culture in addition to technical controls.
Therefore, it is clear that an occupational safety culture must
be supported not only by legislation but also by training,
inspections, and workplace policies.

Based on the findings of this study, the following
recommendations have been developed to increase
occupational health and safety in the textile industry:

1. Training and awareness campaigns should be expanded:
Occupational health and safety training should be provided
to employees before starting work and at regular intervals.
Training should not be limited to theoretical knowledge;
it should be supplemented with practical and industry-
specific content.

2. The use of personal protective equipment (PPE) should be
made mandatory: The supply, use, and maintenance of PPE
should be the responsibility of the employer, and systematic
follow-up should be conducted in cases of deficiencies.
Furthermore, employees should be clearly explained why
and how they should use this equipment.

3. Safety standards for machinery and equipment should be
improved: The lack of protective systems in older model
machinery is a common problem. Equipping or replacing
these machines with modern safety systems should be
encouraged.

4. Fire safety practices should be reviewed: Fire drills should
be conducted regularly in all workplaces, extinguishing
systems appropriate to the type of material should be
selected, and the functionality of firefighting equipment
should be continuously monitored.

5. Precautions regarding working at heights should be
increased: High platforms should be equipped with
guardrails and fall arrest systems; Employees should be
taught safe climbing and working techniques.

6. Risk assessments should be ongoing: Systematic analyses,
such as the Fine-Kinney risk assessment method, should
be repeated regularly, not just during the initial installation
phase. This allows for rapid response to changing conditions.

7. Inspections and sanctions should be made more effective:
When violations of occupational health and safety
practices are detected, more deterrent sanctions should
be implemented; the frequency of inspections should be
increased. The fight against unregistered employment
should also be addressed within this framework.

8.Increasing safety culture: One of the main causes of
occupational accidents in the textile sector is employees’
inadequate compliance with occupational safety rules and
poor safe behavioral habits. This can be prevented not
only through technical measures but also by developing a
safety culture that encompasses the entire organizational
structure. Safety culture is a holistic approach shaped by

the safety-related values, attitudes, and behaviors of all
individuals in the workplace (Cooper, 2000).

The following suggestions can be made to improve safety

culture.

« Continuous and practical training: Employees should be
provided with practical, behavior-focused training that
goes beyond simply providing theoretical knowledge. Such
training increases risk awareness and encourages safe
behaviors [18].

¢ Managerial commitment and role model behaviors: The
importance placed on safety by senior management has
a direct impact on employees. Managers’ role modeling
ensures the adoption of safe behaviors throughout the
organization [19].

* Feedback and participation mechanisms: Employees
should be encouraged to express their opinions on safety
issues and actively participate in the process. Furthermore,
reward systems that support safe behaviors also increase
motivation [20].

* Proactive control systems: Instead of focusing solely on
post-accident interventions, control systems should be
implemented that focus on identifying potential risks in
advance and reinforcing safe behaviors.

 Integration into corporate philosophy: A safety culture
should be instilled in all employees with the understanding
that “safety is an individual responsibility,” and this principle
should be made one of the organization’s core values.

In businesses with a strong safety culture, the frequency of
workplace accidents decreases, while productivity, employee
satisfaction, and workplace loyalty increase. Therefore,
occupational health and safety strategies should be addressed
not only within the framework of legal obligations but also
from a cultural transformation perspective [21].

Implementing the suggestions presented above will
contribute to a significant reduction in workplace accidents
in the textile sector. These recommendations align with
recent international applications of the Fine-Kinney
method, where systematic monitoring combined with
ergonomic improvements and automation has been shown
to significantly reduce accident rates [7,17]. Therefore, this
current study not only provides industry-specific insights but
also aligns with global best practices in occupational health
and safety. The tables obtained using the Fine-Kinney risk
assessment method, which was used to identify the risks of
two different ready-made textile businesses evaluated within
the scope of this thesis and to reduce their risk scores, are
presented in the appendix.
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