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Background: Edible oil manufacturing is a labor-intensive sector with significant
technological demands, where employees face various occupational hazards.
The use of personal protective equipment (PPE) is not only a legal obligation
but also a key measure for safeguarding workers against job-related injuries
and health risks. Despite these challenges, this industry often remains
under-researched and overlooked.

Objective: To assess utilization of personal protective equipment and its key
factors among workers in the WA edible oil factory in Debre Markos town,
Ethiopia, in 2024.

Methods: A cross-sectional study was conducted among employees of the
WA Edible Oil Factory in Debre Markos. Using a simple random sampling
method, 387 workers were selected to participate. Data were collected
through an interviewer-administered structured questionnaire, focusing on the
use of protective equipment, as well as socio-demographic, work-related,
environmental, and organizational characteristics. The data were analyzed using
SPSS version 26. Logistic regression analysis was employed to identify factors
influencing the use of protective equipment, with the strength of associations
expressed as odds ratios at a 95% confidence level.

Results: Out of the total workforce, 214 individuals (55.3%) reported
using personal protective equipment while on duty. The study identified
several significant factors influencing personal protective equipment utilization,
including receiving safety training, having access to protective equipment,
reqular occupational health and safety inspections, the presence of workplace
safety protocols, having three or more years of work experience, and abstaining
from alcohol consumption and smoking.

Conclusion: The utilization level of personal protective equipment among
workers at the WA edible oil factory was found to be moderate when compared
to findings from other developing countries. Key factors influencing personal
protective equipment usage included access to safety training, availability of
protective gear, workplace supervision, the presence of safety protocols, work
experience, and lifestyle behaviors such as alcohol and tobacco use. To improve
personal protective equipment utilization, it is recommended to strengthen
workplace supervision, offer comprehensive safety training, and ensure the
consistent availability of safety guidelines.
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Introduction

Background

The use of personal protective equipment (PPE) is a key
measure for minimizing occupational injuries and illnesses caused
by exposure to various workplace hazards. PPE is specifically
designed to safeguard workers from serious harm resulting from
contact with chemical, physical, electrical, radiological, mechanical,
or other hazardous agents present in the work environment.
Common types of PPE include gloves, safety goggles, protective
footwear, earplugs or earmuffs, hard hats, respirators, vests, and
full-body suits (1). It is a significant determining factor between
an accident and safety in the working environment. Evidence
suggests that wearing the correct personal protection at all times
is extremely important in reducing accidents and should be given
high priority (2).

Edible oil manufacturing plants play a vital role in enhancing
food self-sufficiency, supporting the national economy, and
promoting sustainable development. These facilities not only
improve public nutrition but also present valuable opportunities for
both local and foreign investment (3). However, like many other
industrial processes, edible oil manufacturing poses considerable
risks to worker health and safety, as well as potential negative
impacts on the surrounding environment (4). An accident that
occurs in the industrial context, will pose a risk that harms people,
property, and the environment.

Occupational injuries pose major public health and
developmental problems; which result in serious health, social,
and economic consequences on workers and their employers (5).
According to an International Labor Organization (ILO) report,
there are 317 million workplace accidents each year, including
falls, slips, and machinery-related incidents. The 6,300 deaths
may result from severe accidents, workplace diseases like lung
diseases, or mental health issues caused by work-related stress or
environmental hazards (6). Employees must understand when is
necessary to use, what equipment is required, how to use or wear,
how to care, how to know when the equipment has reached the end
of its useful life and how to dispose of PPE (7-9). The prevalence
of occupational injury is high which is by low PPE usage (10).
Globally, 34% of occupational accidents were resulting from the
lack of use of PPE available at workplace at the time of the accident
(11). In addition, 13% of work-related accidents result from the
inappropriate use of PPE (11).

The use of PPE among factory workers remains low and is
significantly linked to the availability and quality of safety training.
This is important because workplace accidents are frequently
associated with inadequate safety practices and insufficient PPE use
(12). Studies consistently report that PPE utilization is particularly
limited across Africa (13-15). As a result, many workers are left
vulnerable to numerous physical, chemical, and accidental hazards
due to the lack of proper protective measures (16). About half
of Ethiopia’s workforce suffer from occupational injuries, and not
wearing PPE was a major factor (17).

Multiple factors have been associated with the low utilization
of PPE among factory workers in Ethiopia. Key barriers include
limited awareness, insufficient training, lack of proper safety
orientation, inconsistent supervision, and inadequate supply of
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PPE materials, all of which significantly influence workers’
adherence to occupational safety measures (18). Edible oil factories
are labor-intensive and operate using complex technologies, which
expose workers to a range of occupational hazards, including
chemical agents, dust, and mechanical injuries particularly
during the extraction and refining processes. Despite these risks,
occupational safety practices in such industries remain largely
under prioritized in Ethiopia, with limited research addressing
the issue. Therefore, this study aimed to assess the level of PPE
utilization and examine the factors influencing its use among
workers at the WA Edible Oil Factory in Debre Markos Town,
Northwest Ethiopia.

Materials and methods

Study area

The study was conducted at the WA Edible Oil Factory in Debre
Markos Town, East Gojjam, Amhara Region, Northwest Ethiopia.
The area is located 300 kilometers from Addis Ababa, the capital
of Ethiopia, and 265 kilometers from Bahir Dar, the capital of
the Amhara Region. The WA Edible Oil factory in Debre Markos
town was constructed by well-known Ethiopian investor Worku
Aytenew and was inaugurated in 2021. This factory can process
over 1.5 million litters daily. Oil is extracted from Niger, peanut,
soy and sesame seeds (19).

Study design and period

An institutional-based cross-sectional study was carried out
between March and April 2024.

Source population

All WA edible oil factory workers in Debre Markos town were
considered as a source population.

Study population

All workers who are directly involved in the process of
production in WA edible oil factory were included until the
required sample size was achieved. The factory workers who were
selected as a study subjects were considered as a study population.

Inclusion criteria

Workers in the selected industry who receive salaries or wages
and have been on the payroll for at least 6 months or more before
the study period were eligible to participate.

Exclusion criteria
Workers who were absent due to illness or on sick leave during
the study period were excluded.
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Sample size determination

The required sample size for the study is determined using
single population proportion formula according to the available
literature taking the prevalence of PPE actual use as 38 (18).

_ (Za/2)’P(1—P)

(d)°
(1.96)%0.0.38 (1 — 0.38)
N (0.05)2

(n)

(n) = 362

The sample size (n) was calculated using the following
parameters: z = 1.96 for a 95% confidence interval, P = 38%
(18) for the PPE utilization rate, and 1—P = 0.59 for the
complementary probability. The margin of error (d) was set at 0.05.
After accounting for a 10% non-response rate (18), the final sample
size required to ensure representative data was determined to be
402 factory workers.

Sampling technique

A stratified sampling method followed by simple random
sampling was employed to ensure representativeness and reduce
sampling bias in the study. Initially, the manufacturing workforce
was stratified into six distinct departments based on their job
functions: seed preparation, oil extraction, refining, quality control,
packaging and storage, and maintenance and engineering. This
stratification allowed the researchers to account for potential
differences in exposure risks and PPE usage across departments.
After stratification, the total sample size of 402 participants was
proportionally allocated to each department according to the
number of workers in that category, ensuring that departments
with more employees contributed a correspondingly larger share of
the sample. Finally, within each department, individual participants
were selected using a simple random sampling technique from the
factory’s employee registry, giving each eligible worker an equal
chance of being included in the study.

Study variables

In this study, the utilization of PPE was treated as the
primary outcome variable. A range of independent variables was
assessed to determine their association with PPE use. These
included socio-demographic characteristics such as age, sex,
religion, educational level, marital status, type of employment,
monthly income, and years of work experience. Behavioral factors
considered included alcohol consumption, cigarette smoking, khat
chewing, and job satisfaction. Individual-level factors encompassed
knowledge of workplace hazards and awareness about the purpose
and use of PPE. Additionally, work-related factors such as job
role, employment status, duration of employment, availability
of PPE, participation in safety training or orientation, presence
of workplace supervision, work shifts and rotation schedules,
lighting conditions, and ventilation were also examined as potential
predictors of PPE utilization.

Frontiersin Public Health

10.3389/fpubh.2025.1529436

Data collection tool and procedure

Data on socio-demographic, behavioral, individual, and
work-related variables were collected through an interviewer-
administered structured questionnaire. This tool was developed
based on an extensive review of relevant literature (2, 14, 18, 20—
22). The questionnaire was organized into four main sections:
part I addressed socio-demographic characteristics, consisting of
8 items; Part II focused on behavioral factors, with 4 items;
Part III assessed individual-level characteristics through 2 items;
and Part IV explored work-related factors using 12 items. To
ensure linguistic and conceptual consistency, the original English
version of the questionnaire was translated into Amharic and
then back-translated into English by independent language experts.
A pilot test was conducted with 16 employees from the nearby
Grace Biscuit Factory in Debre Markos town to evaluate the
instrument’s clarity and reliability. The Cronbach’s alpha for the
overall questionnaire was found to be 0.82, indicating acceptable
internal consistency (values above 0.60 are considered acceptable)
(23). Data collection was carried out by four Environmental Health
professionals who received prior training specific to the study
objectives and tools.

Data management and statistical analysis

Data cleaning was conducted to ensure accuracy, completeness,
consistency, and the absence of missing values or variables. The
cleaned data were manually coded, entered into EpiData version
4.2.0.0, and then exported to SPSS version 26 for further analysis.
Descriptive statistics, including means, standard deviations,
frequencies, and proportions, were used to summarizeboth
dependent and independent variables and describe the study
population. To assess the suitability of the logistic regression
model, the Hosmer-Lemeshow goodness-of-fit test was applied,
yielding a p-value of 0.61, which indicates that the model fits
the data well (p > 0.05). Multicollinearity among independent
variables was evaluated using the Variance Inflation Factor (VIF),
and no variable exceeded the threshold of 10, suggesting no
multicollinearity concerns.

Both bivariate and multivariable logistic regression analyses
were performed to identify factors significantly associated with PPE
utilization. Variables with a p < 0.25 in the bivariate analysis were
included in the multivariable model. The strength of association
was determined using adjusted odds ratios (AORs) with 95%
confidence intervals (CIs). Statistical significance was declared at
a p-value of < 0.05.

Operational definitions

Utilization of PPE

Use of all the necessary worker-specialized clothing or
equipment by workers for protection against health and safety
hazards in the workplace (22). Workers were classified as those who
used PPE when they were observed wearing of all the PPE that
were necessary to be worn during work in a particular working
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section. The necessarily worn PPE were: (1) a respirator, gloves,
eye protector, boot shoes, overall, ear plugs and mask at spinning
section, (2) respirator, gloves, eye protector, boot shoes, ear plugs
and overall at weaving section, (3) respirator, gloves, mask, ear
plugs, boot shoes and overall at finishing section, (4) respirator,
gloves, boot shoes, eye protector, overall, reflector, mask and helmet
at engineering section, and (5) gloves, boot shoes, mask and overall
at garmenting section.

Results

Socio-demographic characteristics of the
respondents

This study involved 402 factory workers, yielding a response
rate of 96.3% (n = 387). The majority of participants were
male, accounting for 260 respondents (67.18%). Most respondents
were between 25 and 31 years old, representing 213 participants
(55.04%). Regarding employment status, 374 respondents (96.64%)
held permanent positions. The mean age of the participants
was 28.59 years [standard deviation (SD) = 5.87], with ages
ranging from 18 to 54 years. A large proportion of the
respondents 360 individuals (93.02%) identified as followers of
the Orthodox Christian faith. Concerning marital status, 198
(51.16%) were single. Educationally, 178 participants (45.98%)
had completed college or higher education. Additionally, 40%
of the respondents reported having between 1 and 3 years
of work experience. The average monthly income was 6,372
Ethiopian Birr (ETB), with a standard deviation of 1,943 ETB
(Table 1).

Utilization of PPE

A total of 214 participants (55.29%) reported using all the
required PPE during working hours, while 173 (44.71%) did not
consistently use all necessary PPE. The four most commonly cited
reasons for not using PPE were lack of availability, discomfort
during use, the desire to save time, and personal negligence
(Figure 1).

The most frequently used PPE were gloves (95.6%), overalls
(90.18%), boots (100%), and masks (81.13%). In contrast, usage
of earplugs (10.08%), goggles (19.45%), face shields/safety glasses
(19.60%), and reflective vests (20.26%) was notably low. Helmet use
was reported by 72.35% of participants (Table 2).

Behavioral characteristics of respondents

The majority of participants reported not smoking (96.89%)
and not chewing khat (97.41%). However, 43.67% reported alcohol
use. Most workers (95.1%) expressed satisfaction with their jobs
(Table 3).
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TABLE 1 Socio-demography characteristics of the respondent among WA
oil factory workers, Debre Markos, Ethiopia, 2024.

Variable Category Frequency Percent (%)
Sex Male 260 67.18
Female 127 32.82
Age (years) 18-24 85 21.96
25-31 213 55.04
32-38 65 16.79
39-45 19 4.90
>45 5 1.31
Religion Orthodox 360 93.02
Muslim 18 4.65
Protestant 9 2.33
Marital status Married 173 44.70
Single 198 51.16
Divorced 6 1.55
Widowed 4 0.10
Separated 6 1.55
Educational status Unable to read 3 0.07
and write
Read and write 19 4.90
Primary 85 21.96
school (1-8)
Secondary 102 26.35
school (9-12)
Degree 178 45.98
or higher
Employment Permanent 374 96.64
pattern
Temporary 13 3.36
Monthly income 1,500-3,400 17 4.39
(ETB)
3,500-5,400 125 32.29
5,500-7,400 120 31.10
7,500-9,400 89 22.99
>9,500 36 9.30
Type of work Mechanic 92 23.77
Welder 67 17.31
Electrician 24 6.20
Painter 16 4.13
Plumber 10 2.58
Carpenter 24 6.20
Machinist 28 7.23
Operator 56 14.47
Loader/Offloader 52 13.43
Cleaner 18 4.68
Work experience <1 135 34.88
(years)
1-3 157 40.56
>3 95 24.56
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FIGURE 1

Not avaliable

M Reason for not to use PPE

Reasons of the respondents for not to utilize the necessary PPE during work among WA oil factory workers, Debre Markos town, Ethiopia, 2024.

To save time

personal negligence

TABLE 2 Type and level of PPE utilization by WA oil factory workers,
Debre Markos town, Ethiopia, 2024.

TABLE 3 Behavioral characteristics of WA oil factory workers in Debre
Markos town, Ethiopia, 2024.

Type of PPE Use Frequency Percent (%) ‘ Category Response Frequency  Percent (%)
Glove Yes 370 95.60 Smoke cigarette No 375 96.89
No 17 4.40 Yes 12 3.11
Ear plug Yes 39 10.08 Alcohol use No 218 56.33
No 348 89.92 Yes 169 43.67
Mask Yes 314 81.13 Chew khat No 377 97.41
No 73 18.87 Yes 10 2.59
Helmet Yes 280 72.35 Job satisfaction No 19 4.90
No 107 27.65 Yes 368 95.1
Overall Yes 349 90.18
No 38 9.82
PPE, and 77.78% reported being encouraged by colleagues to do
Goggles Yes 43 19.45 "
the same. Additionally, 62.01% noted the presence of regular health
No 178 80.55 and safety supervision, and 66.67% believed they may be exposed
Subtotal 221 100.00 to injuries or harmful substances at work. However, only 47.29%
Boots/shoes Ves 205 10000 indicated the availability of safety guidelines in the workplace
(Table 4).
No 0 0.00
Face shield/Safety glass Yes 20 19.60
No o 8003 Factors that affect the utilization of PPE
Subtotal 102 100.00
The multivariable logistic regression analysis revealed that
Reflective vest Yes 31 2026 workers who received safety training were 4.77 times more likely to
No 122 79.73 utilize PPE compared to those who did not [AOR = 4.77; 95% CI:
Subtotal 153 100.00 2.85-8.21]. Similarly, the odds of PPE utilization were significantly

Environmental and organizational
conditions

Nearly all respondents (98%) indicated that the factory
provides PPE. A significant majority, 355 (91.73%), perceived their
workplace as risky, and 327 (84.49%) reported receiving safety
training related to new employment, equipment, or work processes.
While 324 participants (83.73%) had received on-the-job PPE
training, only 68 (17.57%) received PPE training upon first joining
the job. Most workers (97.33%) observed that their co-workers use
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higher among workers with access to and availability of PPE [AOR
= 4.92; 95% CI: 2.35-7.12]. The presence of health and safety
supervision [AOR = 2.81; 95% CI: 1.90-3.99] and the availability of
safety guidelines in the workplace [AOR = 3.99; 95% CI: 1.38-6.83]
were also significantly associated with PPE use.

Furthermore, workers with more than 3 years of experience had
1.85 times higher odds of PPE utilization compared to those with
< 1 year [AOR = 1.85; 95% CI: 1.71-3.21]. Alcohol non-users were
3.13 times more likely to use PPE than alcohol users [AOR = 3.13;
95% CI: 2.18-4.57], while non-smokers were nearly twice as likely
to utilize PPE compared to smokers [AOR = 1.97; 95% CI: 1.64-
3.52] (Table 5). The value “1” indicates the reference category used
in the regression analysis, serving as the baseline for comparison.
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TABLE 4 Working environment and organization conditions in WA edible
oil, Debre Markos town, Ethiopia, 2024.

Category Response Frequency Percent (%)
Training on any type Yes 68 17.57
of PPE issues when
first engaged in this job No 319 82.43
Job training on any No 63 16.27
type of PPE

Yes 324 83.73
The perceived No 32 8.27
workplace is a risk

Yes 355 91.73
May be exposed to No 129 33.33
injuries or harmful
substances at work Yes 258 66.67
Fellow workers use No 8 2.67
PPEs when they are
working Yes 379 97.33
Co-workers encourage No 86 22.22
you to use PPEs

Yes 301 77.78
Work-related injury No 365 94.31

Yes 21 5.69
Regular Health and Yes 240 62.01
Safety Supervision

No 147 37.99
Safety training in No 60 15.51
connection with new
employment, Yes 327 84.49
equipment, or Work
Process
Safety orientation No 145 37.46
before starting the job

Yes 242 62.54
Safety Guidelines in No 204 52.71
the Workplace

Yes 183 47.29
Work shift No 40 10.33

Yes 347 89.67
Work rotation No 345 89.14

Yes 42 10.86

Discussion

In this study, the magnitude of PPE utilization was 55.3%.
This finding was higher than 38% in Addis Ababa (18), 35.43%
and 41.7% in Debre Birhan studies in Ethiopia (2, 14), and 15.6%
in Kampala, Uganda (10). However, this finding was lower than
and 82.4% in Hawassa (22) studies in Ethiopia, 60% in Egypt
(24), 86.4% in Nigeria (25), and 87.2% in Nawalparasi, Nepal
(26). This finding is almost comparable with studies finding from
the Kombolcha textile factory, Ethiopia, Adwa textile factory,
Ethiopia (27), and Kampala, Uganda which indicated that 58.2%,
54.0%, and 50.4% of the workers had good PPE utilization,
respectively (20, 28, 29). This disparity could be attributed to
the differences in demographic information, study populations,
workplace conditions, and employees’ level of awareness about
hazard control and disease prevention (12).

Frontiersin Public Health

10.3389/fpubh.2025.1529436

The findings of this study revealed that participation in safety
training, the availability of PPE, consistent health and safety
supervision, and the presence of workplace safety guidelines were
significantly associated with higher levels of PPE utilization among
workers. Specifically, individuals who had received safety training
were nearly 5 times more likely to use PPE compared to those
without such training. This result aligns with evidence reported in
earlier studies, highlighting the importance of workplace training
in promoting protective practices (18, 20, 27, 30, 31). Similarly,
those who had not been trained on PPE utilization were less likely
to utilize PPE in line with the previous studies (31, 32). This
could be attributed to the fact that safety training helps reinforce
compliance and encourages workers to adhere to safety protocols
by fostering collaboration among employees, supervisors, and the
factory’s safety committee. Moreover, educating workers on proper
PPE use not only enhances awareness but also plays a crucial role
in promoting consistent and correct usage, ultimately contributing
to the reduction of workplace injuries.

Consistent with findings from previous research (27, 28, 33, 34),
this study found a strong association between supervision and
PPE utilization. Workers who received supervision regarding PPE
use were approximately three times more likely to use protective
equipment compared to those who were not monitored. This may
be because supervised employees are more likely to follow safety
protocols due to reminders, accountability measures, or concerns
about potential consequences such as warnings or disciplinary
actions (35, 36). Furthermore, the study also highlighted that
receiving safety orientation prior to starting work significantly
influenced the likelihood of PPE use among workers.

The utilization of PPE was also significantly influenced by the
presence of health and safety guidelines. Workers in areas where
such guidelines were implemented were 4 times more likely to use
PPE compared to those in workplaces without these guidelines.
This finding aligns with a study conducted in Debre Berhan,
Ethiopia, on PPE utilization among workers in large-scale factories
(14). The establishment of health and safety guidelines likely
encourages workers to properly adhere to PPE usage protocols,
as the guidelines provide clear instructions and expectations for
their use.

In this study, the two primary reasons for not using PPE were
the unavailability of equipment (40.9%) and discomfort during use
(24.6%). These findings are consistent with previous studies, which
also cited the unavailability of PPE (26) and discomfort, particularly
in extreme weather conditions, as significant barriers to its use
(37, 38). This study is consistent with a similar study conducted
in Nigeria (39), which identified discomfort and improperly sized
PPE as key reasons for non-use. These issues may stem from
several factors, including a lack of interest or awareness among
workers, insufficient attention from responsible authorities, budget
constraints, and the need for more comfortable and advanced
PPE options.

Work experience was found to be a significant factor
influencing PPE utilization among factory workers. This aligns with
findings from studies in Kenya and Addis Ababa (18, 40), which
observed that although employment type, income, and marital
status did not significantly impact PPE use, work experience did
play a role. A possible explanation is that workers with more
years on the job are more likely to have undergone safety training
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TABLE 5 Factors associated with the utilization of PPE among Workers in WA Oil factory, Debre Markos town, Ethiopia, 2024.

Variable Category PPE utilization COR (95% Cl) AOR (95%Cl)
Yes
Term of employment Permanent 208 166 1 1
Temporary 7 6 0.93 (0.73-0.98) 0.95 (0.76-0.99)
Safety training Yes 111 31 3.98 (2.43-7.84) 4.77 (2.85-8.21)
No 116 129 1 1
Work experience <1 year 68 67 1
1-3 years 85 72 1.25 (1.13-1.56) 1.34 (1.15-2.64)
>3 years 61 34 1.76 (1.57-2.81) 1.85(1.71-3.21)
PPE available Yes 165 64 5.73(2.47-9.02) 4.92 (2.35-7.12)
No 49 109 1 1
Alcohol use Yes 95 123 1 1
No 120 49 3.17 (2.23-4.89) 3.13 (2.18-4.57)
Smoke cigarette Yes 4 8 1
No 210 166 2.53(1.91-4.10) 1.97 (1.64-3.52)
Health and safety supervision Yes 140 99 1.38 (1.23-3.84) 2.81(1.90-3.99)
No 75 73 1 1
Safety Guidelines in the workplace Yes 135 48 4.45 (2.92-7.06) 3.99 (1.38-6.83)
No 79 125 1 1

COR, crude odds ratio; CI, confidence interval; AOR, adjusted odds ratio. Significant ata P < 0.05.

and benefited from peer learning, making them more aware of
workplace risks and the importance of using PPE consistently.

The current research found that the likelihood of using PPE
was higher among workers who did not consume alcohol or smoke
cigarettes compared to those who did. This may be due to the
influence of substance use on workers’ perceptions, which could
lead to negligence in adhering to safety practices and an increased
risk of work-related injuries. The association between substance use
and PPE utilization was notable, with non-users being 3 times more
likely to use PPE than users. This finding aligns with the study
done in Hawassa (22), which suggested that individuals who use
substances are less likely to engage in safety behaviors due to their
tendency to take more risks. These findings underscore the need for
greater focus on improving PPE usage by addressing the identified
factors that influence its utilization. The study was cross-sectional,
and we recommend using a more robust study design.

Limitations of the study

Due to the cross-sectional design of the study, it was not
possible to establish a cause-and-effect relationship between the
predictor and outcome variables. Additionally, since the data were
based on self-reports, there is a risk of response bias, as participants
may have provided answers they perceived as socially desirable
rather than accurately reflecting their actual behaviors.

Conclusion

The utilization level of PPE among workers at the WA
edible oil factory in Debre Markos Town was found to be

Frontiersin Public Health

moderate, emphasizing important gaps in occupational safety
practices when compared to other developing countries. Key
factors influencing PPE use included access to safety training,
availability of equipment, workplace supervision, presence of
safety guidelines, work experience, and lifestyle behaviors such
as alcohol and tobacco use. To address these issues, it is
recommended that the factory implement regular and practical
safety training, ensure continuous availability of appropriate
PPE, strengthen workplace supervision, and enforce clear safety
guidelines. Additionally, promoting healthy lifestyle choices and
discouraging substance use through workplace health programs
can further enhance PPE compliance. These combined efforts are
essential to improving worker safety and fostering a culture of
prevention in industrial settings.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

Ethics statement

This study was approved by Debre Markos University’s College
of Medicine and Health Science College Ethical Review Committee
with approval number of Ref No: CMHS/PGC/211/03/2024.
Consent to participate data collectors explained the purpose of
the investigation, its benefits, and its procedures to each potential
respondent, and any respondent seeking further clarification
was assisted. The written informed consent to participate was

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1529436
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Teym and Zeleke

then obtained from all participants before the start of the
study. Any person unwilling to participate was not forced
to do so and any person wishing to withdraw at any time
during the study was free to do so. Confidentiality and privacy
were strictly maintained. Only the principal investigator and
research assistants accessed the data. In general, the study was
carried out in accordance with the Declaration of Helsinki
of the World Medical Association (WMA). The studies were
conducted in accordance with the local legislation and institutional
requirements. Written informed consent for participation in this
study was provided by the participants’ legal guardians/next
of kin.

Author contributions

AT: Conceptualization, Data curation, Formal analysis,
Methodology,
administration, Resources, Software, Supervision, Validation,
draft,
editing. TZ: Conceptualization,

Funding acquisition, Investigation, Project

Visualization, ~Writing -  original Writing -

review & Data curation,
Formal analysis,
Methodology,
Supervision,

& editing.

Funding  acquisition,  Investigation,

Project administration, Resources, Software,

Validation, Visualization, Writing - review

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

References

1. Fishel FM. Worker protection standard: personal protective equipment (PPE).
EDIS. (2016) 7:1-5. doi: 10.32473/edis-pi266-2019

2. Tessema M, Sema W. Utilization of personal protective equipment
and associated factors among large-scale factory workers in Debre-Berhan
Town. Amhara Region, Ethiopia, 2021. ] Environ Public Health. (2022)
2022:8439076. doi: 10.1155/2022/8439076

3. Alemaw G, Gurmu F. Towards edible oil self-sufficiency in Ethiopia: lessons and
prospects. Cogent Food Agric. (2023) 9:2198742. doi: 10.1080/23311932.2023.2198742

4. Stringfellow MV. Accident Analysis and Hazard Analysis for Human and
Organizational Factors. Cambridge, MA: Massachusetts Institute of Technology (2010).

5. Tolera TB. Occupational hazards in construction industry: case studies from
housing and construction workers at Addis Ababa, Ethiopia. Int ] Res Granthaalayah.
(2016) 4:84-96. doi: 10.29121/granthaalayah.v4.i9.2016.2539

6. Abdalla S, Yu S, Galea S, Nandi A. Occupation and risk for injuries. Occup Med.
(2018) 68:127-33. doi: 10.1093/0ccmed/kqy030

7. Tadesse S, Israel D. Occupational injuries among building construction
workers in Addis Ababa, Ethiopia. ] Occup Med Toxicol. (2016)
11:1-6. doi: 10.1186/s12995-016-0107-8

8. Berhanu F, Gebrehiwot M, Gizaw Z. Workplace injury and associated factors
among construction workers in Gondar town. BMC Musculoskelet Disord. (2019)
20:1-9. doi: 10.1186/s12891-019-2917-1

9. Kaur D, lilare RR, Rathod ND, Datta B, Kaswan P. An organization based
cross-sectional study of occupational injuries among bridge construction workers
in an urban area of Mumbai. Int ] Community Med Public Health. (2019) 6:1211-
5. doi: 10.18203/2394-6040.ijcmph20190613

Frontiersin Public Health

10.3389/fpubh.2025.1529436

Acknowledgments

First, the authors would like to thank Debre Markos
University’s College of Health Sciences for providing us with an
ethical clearance letter and writing a letter of support for the study
area. Second, the administrator of the Debre Markos WA oil factory
deserves our gratitude for giving us all the data we needed for this
study. Last but not least, the authors express gratitude to all of the
factory workers who responded to the survey for their willingness
to participate.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation
of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

10. Tzudi J, Ninsiima V, Alege JB. Use of personal protective equipment among
building construction workers in Kampala, Uganda. ] Environ Public Health. (2017)
2017:7930589. doi: 10.1155/2017/7930589

11. Jafaralilou H, Zareban I, Hajaghazadeh M, Matin H, Didarloo A. The
impact of theory-based educational intervention on improving helmet use behavior
among workers of cement factory Iran. J Egypt Public Health Assoc. (2019) 94:1-
7. doi: 10.1186/542506-018-0001-6

12. Yosef T, Shifera N. Personal protective equipment utilization and associated
factors among industry park construction workers in northwest Ethiopia. Environ
Health  Insights. (2023) 17:11786302231185683. doi: 10.1177/117863022311
85683

13. Maano NE, Lindiwe Z. Occupational health and safety legislative compliance
in the construction sites in Windhoek, Namibia. Int Health ]. (2017) 5:67-
73. doi: 10.14419/ijh.v5i1.7308

14. Baye BE, Baye ME Teym A, Derseh BT. Utilization of personal
protective equipment and its associated factors among large scale factory
workers in Debre Berhan Town, Ethiopia. Environ Health Insights. (2022)
16:11786302221102324. doi: 10.1177/11786302221102324

15. Mhando YB. Factors of inefficient use of personal protective equipment: a survey
of construction workers at Arusha urban in Tanzania. ] Constr Eng Manag Innov. (2021)
4:1-11. doi: 10.31462/jcemi.2021.01001011

16. Balkhyour MA, Ahmad I, Rehan M. Assessment of personal
protective equipment use and occupational exposures in small industries
in Jeddah: Health implications for workers. Saudi ] Biol Sci. (2019)
26:653-9. doi: 10.1016/j.5jbs.2018.06.011

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1529436
https://doi.org/10.32473/edis-pi266-2019
https://doi.org/10.1155/2022/8439076
https://doi.org/10.1080/23311932.2023.2198742
https://doi.org/10.29121/granthaalayah.v4.i9.2016.2539
https://doi.org/10.1093/occmed/kqy030
https://doi.org/10.1186/s12995-016-0107-8
https://doi.org/10.1186/s12891-019-2917-1
https://doi.org/10.18203/2394-6040.ijcmph20190613
https://doi.org/10.1155/2017/7930589
https://doi.org/10.1186/s42506-018-0001-6
https://doi.org/10.1177/11786302231185683
https://doi.org/10.14419/ijh.v5i1.7308
https://doi.org/10.1177/11786302221102324
https://doi.org/10.31462/jcemi.2021.01001011
https://doi.org/10.1016/j.sjbs.2018.06.011
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Teym and Zeleke

17. Alamneh YM, Wondifraw AZ, Negesse A, Ketema DB, Akalu TY. The prevalence
of occupational injury and its associated factors in Ethiopia: a systematic review and
meta-analysis. ] Occup Med Toxicol. (2020) 15:1-11. doi: 10.1186/s12995-020-00265-0

18. Alemu AA, Yitayew M, Azazeh A, Kebede S. Utilization of personal
protective equipment and associated factors among building construction
workers in Addis Ababa, Ethiopia 2019. BMC Public Health. (2020)
20:1-7. doi: 10.1186/512889-020-08889-x

19. Mengstu M, Worku C, Bezie S. Determinants of niger seed commercialization in
the Jabitehenan District, West Gojjam Zone Amhara National Regional State, Ethiopia.
Agraris. (2023) 9:48-64. doi: 10.18196/agraris.v9i1.109

20. Zegeorgous KG, Gebru HT, Demssie AF, Mekonnen TH, Aregawi BG,
Woldegebriel MK. Utilization of personal protective equipment and associated factors
among Kombolcha textile factory workers, Kombolcha, Ethiopia: a cross-sectional
study. J Public Health. (2020) 7:1-7.

21. Kyalo AM. Level of Utilization of Personal Protective Equipment Among Workers
in Grain and Oil Seed Milling Industries in Nairobi City County, Kenya. Nairobi:
Kenyatta University (2016).

22. Tadesse S, Kelaye T, Assefa Y. Utilization of personal protective equipment and
associated factors among textile factory workers at Hawassa Town. South Ethiop |
Occup Med Toxicol. (2016) 11:1-6. doi: 10.1186/s12995-016-0096-7

23. Taber KS. The wuse of Cronbachs alpha when developing and
reporting research instruments in science education. Res Sci Educ. (2018)
48:1273-96. doi: 10.1007/s11165-016-9602-2

24. Sehsah R, El-Gilany A-H, Ibrahim AM. Personal protective equipment (PPE)
use and its relation to accidents among construction workers. Med Lav. (2020)
111:285. doi: 10.23749/mdl.v111i4.9398

25. Osonwa Kalu O, Eko Jimmy E, Ozah-Hosea P. Utilization of personal protective
equipments (PPEs) among wood factory workers in calabar municipality. South Nig
Age. (2015) 15:14.

26. Acharya SR. Utilization pattern of personal protective
among industrial workers of Nawalparasi, Nepal. Health Prospect.
13:24-7. doi: 10.3126/hprospect.v13i2.11833

equipment
(2014)

27. Beyene Gebrezgiabher B, Tetemke D, Yetum T. Awareness of occupational
hazards and utilization of safety measures among welders in Aksum and
Adwa towns, Tigray region, Ethiopia 2013. ] Environ Public Health. (2019)
2019:4174085. doi: 10.1155/2019/4174085

28. Desalegn T, Alemu K, Yifokire T, Rai Sharma H, Walelegn W. Knowledge and
practices regarding safety information among textile workers in Adwa town Ethiopia.
Sci Postprint. (2014) 1:5. doi: 10.14340/spp.2014.01A0004

Frontiersin Public Health

09

10.3389/fpubh.2025.1529436

29. Mulyowa A. Factors Associated With Use of Personal Protective Equipment
Among Temporary Construction Workers in Makindye Division. Makerere University:
Kampala (2019).

30. Ayikoru M, Ddamulira C, Mutekanga DR. Determinants of employee use
of personal protective equipment, the case of Spedag Interfreight Uganda limited,
Kampala. ] Environ Sci Public Health. (2019) 3:419-34. doi: 10.26502/jesph.96120073

31. Ngwu E Alabere I, Douglas K. Prevalence of falls and associated factors among
construction Workers in Port Harcourt, Nigeria. Asian ] Med Health. (2019) 14:1-
16. doi: 10.9734/ AJMAH/2019/46662

32. Macfarlane E, Chapman A, Benke G, Meaklim J, Sim M, McNeil J. Training
and other predictors of personal protective equipment use in Australian grain
farmers using pesticides. Occup Environ Med. (2008) 65:141-6. doi: 10.1136/0em.2007.
034843

33. Lette A, Ambelu A, Getahun T, Mekonen S. A survey of work-related injuries
among building construction workers in southwestern Ethiopia. Int J Ind Ergon. (2018)
68:57-64. doi: 10.1016/j.ergon.2018.06.010

34. Ogundipe KE, Owolabi JD, Olanipekun AE, Olaniran HE, Akuete E, Fagbenle
AO. Factors affecting effective use of safety wears among construction site operatives:
lessons from indigenous firms in South Western Nigeria. Int ] Appl Eng Res.
(2018) 13:4314-25.

35. Kamal AA, Sayed GM, Hassan MH, Massoud AA. Usage of personal protective
devices among Egyptian industrial workers. Am ] Ind Med. (1988) 13:707-
16. doi: 10.1002/ajim.4700130609

36. Ayu BE Tualeka AR, Wahyudiono YDA. The analysis of factors which are
related to the compliance of welder workers in using workplace personal protective
equipment in Pt.pal Indonesia. Indian ] Public Health Res Dev. (2018) 9:47-
52. doi: 10.5958/0976-5506.2018.00410.2

37. Loosemore M, Malouf N. Safety training and positive safety attitude
formation in the Australian construction industry. Saf Sci. (2019) 113:233-
43. doi: 10.1016/j.55¢1.2018.11.029

38. Safe Work Australia. Work Health and Safety Perceptions: Manufacturing
Industry. Department of Education; Skills and Employment (2015).

39. Tanko BL, Anigbogu N. “The use of personal protective equipment (PPE) on
construction sites in Nigeria.” In: Proceedings of the 4th West Africa Built Environment
Research (WABER) Conference. Accra: West Africa Built Environment Research
(WABER) Conference Organizers (2012).

40. Muema LM. Evaluation of Personal Protective Equipment Utilization
Among Construction Workers in Mombasa County, Kenya. Nairobi: COHES,
JKUAT (2017).

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1529436
https://doi.org/10.1186/s12995-020-00265-0
https://doi.org/10.1186/s12889-020-08889-x
https://doi.org/10.18196/agraris.v9i1.109
https://doi.org/10.1186/s12995-016-0096-7
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.23749/mdl.v111i4.9398
https://doi.org/10.3126/hprospect.v13i2.11833
https://doi.org/10.1155/2019/4174085
https://doi.org/10.14340/spp.2014.01A0004
https://doi.org/10.26502/jesph.96120073
https://doi.org/10.9734/AJMAH/2019/46662
https://doi.org/10.1136/oem.2007.034843
https://doi.org/10.1016/j.ergon.2018.06.010
https://doi.org/10.1002/ajim.4700130609
https://doi.org/10.5958/0976-5506.2018.00410.2
https://doi.org/10.1016/j.ssci.2018.11.029
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Utilization of personal protective equipment and its key factors among WA oil factory workers in Debre Markos town, Ethiopia
	Introduction
	Background

	Materials and methods
	Study area
	Study design and period
	Source population
	Study population
	Inclusion criteria
	Exclusion criteria

	Sample size determination
	Sampling technique
	Study variables
	Data collection tool and procedure
	Data management and statistical analysis
	Operational definitions
	Utilization of PPE


	Results
	Socio-demographic characteristics of the respondents
	Utilization of PPE
	Behavioral characteristics of respondents
	Environmental and organizational conditions
	Factors that affect the utilization of PPE

	Discussion
	Limitations of the study
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


