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Abstract: Workplace hazards can cause injuries and illnesses.
Many jobs involve physical, chemical, and ergonomic risks.
Identifying these hazards and reducing exposure can protect
workers. The Hierarchy of Controls framework guides this
process. It places elimination and substitution at the top, then
engineering controls, administrative controls, and finally personal
protective equipment at the bottom. This review examines recent
literature on workplace risks and ways to manage them. It shows
that removing or substituting hazards reduces harm more than
relying on personal protective equipment alone. Engineering
controls often provide stable protection. Administrative measures
assist in hazard mitigation but depend on worker compliance.
Personal protective equipment is necessary when other measures
are insufficient. But it can fail if used incorrectly. Employers
should ensure measures are put in place to provide proper training
on how to use and maintain it. Studies show that organizations
applying the Hierarchy of Controls reduce injuries and chronic
illnesses. They cut costs, protect health, and improve productivity.
Barriers to using these controls include cost concerns and
reluctance to change processes. Involving workers in decisions
and communicating benefits can ease these obstacles. Future
research may find new engineering options or simpler control
methods. The Hierarchy of Controls remains a standard guide. It
helps employers and workers focus on preventing hazards at their
source. By following these principles, workplaces can become
safer and healthier.
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I. INTRODUCTION

Workplace hazards affect the health and safety of
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workers in many industries worldwide. These hazards include
chemical exposures, physical injuries, ergonomic strains, and
biological risks. Table-1 lists common examples of these
hazards.

Table-1: Examples of Common Workplace Hazards

Hazard Type Examples Potential Effects
Chemical Toxic solvents, fumes, | Respiratory problems,
Exposure dust skin irritation

Fractures, sprains,
lacerations
Musculoskeletal
disorders, chronic pain
Infections, allergic

Physical Injury Slips, trips, falls, cuts

Ergonomic
Strains

Repetitive motions,
awkward postures
Viruses, bacteria,

Biological Risks

molds reactions
Psychosocial Stress, bullying, long Mental health issues,
Factors shifts reduced productivity

Some workers inhale harmful dust, while others face the
risk of machinery accidents or repetitive motions that lead to
musculoskeletal disorders. Still others experience irregular
schedules that affect their mental well-being. Authorities
have noted that workplace hazards not only endanger
individuals but also create broader costs for employers and
communities. These include:

A. The Occupational Safety and Health Administration
(OSHA) [1].

B. The World Health Organization (WHO) [2].

C. The International Labour Organization (ILO) [3].

D. The National Institute for Occupational Safety and Health
(NIOSH) [4].

This paper presents current literature on workplace risk
management through the Hierarchy of Controls. It identifies
barriers to implementation of the Hierarchy and discusses
hazard prevention strategies.

A. Hierarchy of Controls

Once hazards are identified, it is tempting to make only
minimal changes, especially if the hazard is central to a
production process. However, NIOSH has long promoted the
use of the Hierarchy of Controls [4]. The underlying logic is
that removing a hazard outright offers more dependable
protection than simply equipping workers with protective
gear. Although not always easy, tackling hazards at their
source prevents many downstream issues.

B. Elimination

Elimination means removing the hazard entirely and is thus
the most effective option. Many organizations view
elimination as the most reliable way to prevent workplace
injuries and illnesses because it lessens the need for further
controls [5]. Evidence shows
that successful elimination
can save costs and prevent
longterm complications [6].
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It prevents reliance on human behavior or continuous
monitoring. Research also suggests that once a hazard is
eliminated, organizations develop a more proactive mindset,
encouraging a culture of prevention in day-to-day activities
[71.

C. Substitution

When elimination is not possible, the next level is
substitution. This replaces a harmful material or process with
something less hazardous [8]. Substitution follows the same
rationale as elimination. If the hazard itself is minimized, then
the burden of safety enforcement decreases. However, like
elimination, substitution can involve upfront costs.
Employers may need to change suppliers, retrain staff, or
adapt machinery. Heinrich’s pioneering work on accident
prevention argued that addressing hazards at their source is
key, suggesting that substituting safer processes or materials
is often more effective than training workers to handle
dangerous conditions [9]. Research also shows that once
management recognizes the long-term cost savings in
workers’ health and productivity, it may be more motivated
to pursue substitution [10].

D. Engineering Controls

If neither elimination nor substitution is feasible, the next
level is engineering controls. These controls involve physical
modifications to workplace equipment or processes to isolate
hazards from workers [11]. Such strategies tend to be more
reliable than administrative measures because they function
independently of human behavior [12]. Once installed, an
engineering control can reduce injury rates over the long
term, as it remains in place with minimal oversight [13].

E. Administrative Controls

Administrative controls revise how work is carried out
without removing the hazard itself. As the hazards still exist,
they are less effective than elimination or substitution.

Training is a form of administrative control, as it educates
employees to recognize hazards and follow safe practices
[14]. However, administrative measures depend heavily on
human cooperation. If a worker forgets a step or a supervisor
fails to enforce guidelines, the risk remains [15].

A supportive safety culture, in which managers and
employees work together to maintain standards, can also
make administrative controls more successful [16].
Administrative controls may be especially common in
settings where hazards are difficult to eliminate or engineer
away, or in situations where organizations lack the resources
for more robust changes [17]. Nonetheless, experts encourage
employers to pair administrative measures with at least some
form of engineering or higher-level action to reduce reliance
on human vigilance [18].

F. Personal Protective Equipment (PPE)

PPE Examples include gloves, safety glasses, respirators,
or earplugs [19]. PPE provides a barrier between hazard and
worker, but it also does not remove the hazard and is thus
least effective control in the Hierarchy of Controls. While
PPE is often vital, especially when no other options are easily
implementable, it requires ongoing maintenance, training,
and proper use [20]. Since PPE relies so much on individual
behavior, many occupational safety and health professionals
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see it as a last resort [21].

On the other hand, when PPE is combined with higher-
level measures, it can be highly effective, particularly in
emergencies or for tasks where elimination, substitution, or
engineering controls are not applicable [22]. The best practice
is to use PPE as a supplement rather than the primary solution,
reinforcing a broader safety strategy that addresses hazards at
their source [23].

G. Barriers to the Hierarchy of Controls

Despite its clear logic, the Hierarchy of Controls can be
challenging to implement.

Economic concerns are often a barrier. Employers might
view elimination, substitution, or engineering solutions as
expensive, favoring cheaper short-term fixes like
administrative measures or PPE [24]. However, research
indicates that initial costs should be weighed against long-
term gains, including reduced worker injuries and the
associated costs of medical care, lost productivity, and
potential legal issues [25].

Cultural elements also influence adoption. In workplaces
where management disregards employee input or prioritizes
short-term profits, efforts to eliminate hazards or invest in
engineering controls may be overlooked [26]. Some
organizations lack the technical expertise to find effective
substitutions or design robust engineering solutions.

Others struggle with regulatory pressures; while OSHA,
WHO, ILO, and NIOSH guidelines encourage toptier
solutions, enforcement varies by region, leaving some
employers with minimal legal incentives to make major
changes [27]. Contract or temporary employment
relationships also complicate hazard control, as short-term
workers may not receive sufficient training or may not feel
empowered to voice safety concerns [28]. Table-Il lists
common barriers, such as economic concerns and cultural
resistance.

Table-11: Summary of Common Barriers to
Implementing Higher-Level Controls

Barrier Description Example
Installing a new
Economic Employers worry about ventilation system is
upfront costs of new -
Concerns - more costly than offering
equipment or processes
masks to employees.
Organizations may not know No in-house engineer to
Lack of Eow to0 im Iem)e/nt safer identify suitable
Expertise plen substitutions and guide
alternatives S .
their installation
Management or workers
resist change, often due to
Cultural fear of losses in “We’ve always done it
Resistance | production; threat of worker this way” mindset
redundancy or distrust in new
methods
Weak enforcement or
Regulatory | inconsistent regulations may Minimal penalties allow
Gaps not push employers to reliance on PPE only
adopt top-tier controls
Short-term workers may not - L
Temporary | receive proper training or feel High t“”.‘°"8f rates limit
consistent safety
Contracts empowered to -
practices
report hazards
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H. Prevention Strategies

Prevention strategies are most effective when they begin
early, ideally at the design phase of equipment, processes, or
workspaces. Table-111 lists key prevention strategies, such as
prevention through design. Using safe layouts, automated
systems, or less harmful substances from the start reduces the
need for training and PPE.

Table-111: Key Prevention Strategies

Strategy Key Components Potential Benefits
Prevention Integrate safety measures | Fewer retrofits. Lower
Through in the earliest stages of long-term costs. Fewer
Design planning and design exposures
Safety Encourage c_lear Higher compliance.
communication, :
Culture Improved trust. Easier

leadership support, and
worker involvement
Provide ongoing

Development adoption of changes

Keeps workers

Contl_nyous education about hazards updated. Reinforces
Training . .
and safe practices safe behavior
Combine hazard control Supports overall
Integration with well-being health. Lowers
with Health initiatives (e.g., absences. Boosts
Stress management) morale
Regule}r Track incidents, gather Identifies issues early.
Monitoring - :
& employee input, and Improves adaptation to
adjust controls as needed changes
Feedback

The Prevention through Design concept builds hazard
control into operations from the start [29]. When an
organization invests in safe layouts, automated systems, and
less harmful materials, the need for training, supervision, and
PPE decreases. Over time, these interventions can lead to a
healthier workforce and improved performance, as fewer
disruptions occur from accidents or worker absences [30].

Another crucial element is a safety culture that values
prevention. Leaders should communicate clearly about
safety, encourage reporting, and involve workers in decision-
making. Studies show that when employees trust
management’s commitment to safety, they are more inclined
to comply with rules and suggest improvements [17].

Providing consistent, high-quality training ensures
everyone understands why certain measures are necessary
and how to perform tasks safely. Over time, this fosters a
culture where safety is integral to every job function, rather
than an afterthought.

Integration of hazard control efforts with broader worker
health programs can also enhance effectiveness. Combining
safety measures with health promotion-such as stress
management, health screenings, and wellness incentives-
reinforces the idea that safe working conditions and general
well-being go hand in hand [6].

Finally, continuous monitoring and feedback are essential.
Even well-designed controls might need adjustments over
time, especially if new processes, technologies, or personnel
come into play. By regularly evaluating incident reports,
near-miss data, and worker feedback, organizations can refine
their strategies to maintain a robust, proactive approach to
health and safety.

By understanding the definitions, benefits, and challenges
of each control strategy, organizations and researchers can lay
a solid foundation for further investigation. The following
Review section explores the literature on how various
industries have attempted to apply these principles, the
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outcomes they have achieved, and the lessons learned.
Il. REVIEW

A. Elimination

Elimination remains the most effective way to control
hazards because it removes the root cause of potential harm
[5]. Studies show that workplaces benefit most when they use
elimination strategies early in the design of processes or
facilities. For instance, a company that avoids using a
carcinogenic chemical from the start removes the need for
respirators, continuous air monitoring, and medical
surveillance programs [7]. Organizations that commit to
elimination often report stronger safety cultures and fewer
disruptions, since employees do not need to follow complex
administrative protocols or wear uncomfortable protective
gear [30].

There may be initial resistance to elimination due to
production changes or higher upfront costs. However,
research confirms that over time, removing a hazard leads to
considerable savings [29]. One study found that top-level
controls like elimination can lower injury rates and improve
work processes if done thoughtfully [5]. Another study
reported that combining elimination with broader wellness
efforts can integrate safety into daily activities [6]. Still
another source suggests that strong elimination-based
policies align with a workplace culture focused on long-term
prevention over quick fixes [7]. Moreover, removing a
dangerous task can enhance morale because workers feel
management is taking safety seriously. Table-1V lists selected
real-world examples of elimination from different industries.

Table-1V: Selected Real-World Examples of Elimination

Industry Hazard Eliminated Resulting Benefits
Carcinogenic solvent Reduced respiratory risks,
use fewer medical checks
Use of unstable Lower fall incidents,
scaffolding decreased downtime

Discontinued high- Fewer chemical exposures,

Manufacturing

Construction

Healthcare : : .
hazard cleaning agent | simpler employee training

) Removal of unsafe Less risk of toxicity,

Agriculture improved community

pesticide health

B. Substitution

Substitution is similar to elimination but replaces a harmful
material or process with a less dangerous one [31]. This
strategy often reduces training and monitoring demands [32].
It does not always achieve the complete removal of hazards,
as with elimination, but can still significantly lower risks. One
article notes that behavior changes alone are not enough if
underlying hazards remain [32]. By substituting safer inputs,
employers reduce the chance of accidents or exposures
without relying only on worker vigilance.

Some organizations substitute toxic solvents with water-
based alternatives [31]. Others replace lead-based paints with
safer formulations to address chronic health issues [29].
Research also indicates that once management sees the long-
term cost benefits, they are more inclined to adopt
substitution [10]. Still, some
employers struggle because
they lack technical expertise
or funds to find and install
proper alternatives [33].
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Table-V provides a few examples of effective substitutions in
different settings.

Table-V: llustrative Examples of Substitution

Original Safer
Hazard Substitute Context Outcome
Lower
Toxic solvent | Water-based Automotive emissions,
for cleaning cleaner production reduced PPE
need
Residential Fewer lead-
Lead-based Acrylic or and
h . . related health
paint latex paint commercial ;
. issues
construction
Mercury- Digital or Laboratory Elimination
containing non-mercury di . of mercury
- : iagnostics -
device device spills

C. Engineering Controls

Engineering controls are self-sustaining measures once
properly installed [34]. They do not rely on human behavior,
which makes them robust in many environments. Examples
include machine guarding, advanced ventilation, and noise-
dampening materials. One 2005 study found that when
physical barriers or design features reduce risks, workers
practice safer behaviors more consistently [30]. Another
source notes that well-designed physical safeguards can catch
errors before they escalate, showing that good engineering
often outperforms measures that depend on people
remembering rules [8].

An analysis of musculoskeletal disorders found that
modifying workstations or equipment can lessen chronic
injuries [31]. Even though these changes may require capital,
research shows they often pay off over time [32]. Engineering
controls also correlate with stable operations and higher job
satisfaction, since employees can do their jobs without
constantly worrying about hazards [35]. Table-VI lists typical
engineering controls seen in various workplaces.

Table-VI: Typical Engineering Controls in Different
Workplaces

Common Engineering
Control

Workplace Key Benefits

Reduced contact

Manufacturing with moving parts,

Enclosed machinery

Plant -
lower injury rates
Decreased
Office Adjustable desks and musculoskeletal
Environment chairs issues, improved
ergonomics
Removal of
Chemical Fume hoods and local airborne
Laboratory exhaust systems contaminants,

better air quality

Fewer fall-related
accidents, clear

work boundaries

Construction

Site Guardrails, safety nets

D. Administrative Controls

Administrative controls do not remove hazards. Instead,
they change how people work [36]. These methods can
include rotating employees to different tasks to avoid
repetitive strain, setting work-rest schedules, or introducing
standard operating procedures. Such measures can reduce
injuries if applied consistently, but they rely heavily on
human behavior [37]. If a worker feels fatigued or a
supervisor is distracted, critical steps might be overlooked.
This human factor makes administrative solutions more prone
to failure. Research shows that while Administrative Controls
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can help, they are often less effective than higher-level
measures [37]. Over time, people may grow complacent or
fail to follow rules, especially under production pressures.
However, good training and consistent supervision can boost
compliance.

Despite these drawbacks, administrative controls are often
necessary, especially where higher-level controls are not
possible in the short term. One investigation found that
clarifying roles and procedures can strengthen adherence to
rules [16]. Another study discovered that ergonomic training
in offices, combined with supportive management, lowered
musculoskeletal complaints [17]. Strong leadership
involvement ensures that administrative policies remain
relevant and enforced [18]. In work settings with frequent
turnover, administrative strategies can serve as a temporary
fix while organizations explore more permanent solutions.
Table-VII outlines common administrative controls and
common pitfalls.

Table-VII: Common Administrative Controls and
Potential Pitfalls

Administrative
Control

Description

Potential Pitfalls

Task rotation

Workers alternate jobs
to reduce repetitive
strain

Rotations can be
forgotten under
production pressure

Work-rest
schedules

Planned breaks to
reduce fatigue

Supervisors may skip
breaks during busy
periods

Formal training
sessions

Instruction on hazards
and safe practices

Limited retention if
not reinforced
regularly

Safety policies

Written guidelines for
tasks and equipment
use

Employees may not
read or remember
complex policies

E. Personal Protective Equipment (PPE)

PPE is often the first solution employers think of, but it is
considered the last line of defense. Gloves, respirators, and
safety goggles protect individuals from hazards but do not
eliminate them [19]. Improper use or poor fit can weaken
PPE’s effectiveness [20]. Under time pressure or discomfort,
workers might skip or misuse PPE [38]. Several reviews
show that relying too much on PPE can create a false sense
of security because the hazard still exists [21]. Across
industries, it has been shown that when organizations rely
excessively on PPE, risks remain high, and injuries or
illnesses can persist [39].

However, PPE is crucial for tasks that cannot be redesigned
or when no other controls are available [40]. Organizations
should provide training, maintenance, and regular
inspections. One source suggests that PPE programs work
best when integrated with broader safety management that
also includes administrative, engineering, or substitution
strategies [21]. Another report reminds employers that
regular checks are needed to keep PPE functional and suitable
over time [41]. Still, most experts agree that PPE should not
be the main solution unless higher-level controls are
impossible. Table-VIII summarizes some typical PPE pitfalls
and tips for maintaining effectiveness [42].
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Table-VIII: Typical PPE Pitfalls and Maintenance Tips

PPE Type

Common Issues

Maintenance Tips

Respirators

Poor fit, clogged
filters

Fit-test regularly, replace
filters on schedule

Tearing, incorrect

Check for damage, ensure

Gloves material choice the right type for the
hazard
Safety . Clean lenses often, store
Fogging, scratches
Goggles properly
Hearing . Provide comfort options,
. Inconsistent use . . -
Protection verify noise reduction

F. Barriers to the Hierarchy of Controls

Many studies discuss the challenges of implementing
higher-level controls in real work settings. Some companies
do not have enough design expertise or money to do major
overhauls [22]. Others face organizational inertia,
inconsistent workloads, or cultural barriers. High job stress
can also weaken compliance, even when good controls are in
place [24]. Nonstandard work arrangements, such as short-
term contracts, make it harder to train workers properly or
keep them in stable roles [25]. Subcontractors may have
limited capital or vision to install engineering controls or do
effective substitutions [26]. Older facilities might lack the
infrastructure for large-scale improvements [27]. The social
consequences of workplace injuries extend beyond individual
workers, affecting families and communities [28]. Table-1X
summarizes some of the most frequently cited barriers to
applying the Hierarchy of Controls.

Table-1X: Selected Barriers to Higher-Level Controls

International Journal of Preventive Medicine and Health (IJPMH)
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incorporating safer elements before operations start [29].
Including safety professionals, engineers, and frontline
workers in the design stage can reduce hazards right from the
beginning [18]. This approach decreases reliance on training,
supervision, and PPE, creating a more lasting safety culture.

Social exchange theories suggest that aligning employer
and employee incentives can improve safety outcomes [19].
Leaders who dedicate budgets to hazard elimination or
engineering solutions show they value worker well-being.
This helps build trust, making administrative steps and PPE
use more consistent [16]. Thorough training remains
essential, even if higher-level controls are in place, because
workers need to understand the logic behind each measure
[20]. Employees are more motivated to follow rules if they
see that management invests in the highest-priority solutions
[38].

Measuring leading indicators, instead of waiting for injury
data, can also strengthen prevention. Some organizations
track the number of engineering improvements or how often
they switch to safer materials [18]. By focusing on proactive
steps, employers can fix problems before incidents happen.
Embedding the Hierarchy of Controls in performance
reviews, budgets, and planning keeps safety active all year,
not just when accidents occur [19]. Table-X lists a few
leading indicators that can guide safety improvements.

Table-X: Sample Leading Indicators for Safety
Management

Indicator Description Benefit

Hazard Reports
Addressed

Number of identified
hazards resolved in an
efficient timeframe

Encourages rapid
corrective action

Substitution

Audit of harmful materials

Tracks progress
toward safer

Efforts replaced
processes
Engineering Tenders for new equipment Monitors
- - adoption of long-
Upgrades or protective designs .
term solutions
Training Percentage of workforce Reflects
Completion completing required workforce
Rates training preparedness

Barrier Explanation Possible Outcome
. Management concerned Reliance on
Limited i )
Budget abqut high initial sm_1p|er, less
investments effective measures
oudted | Cilt o opliate | elimination or
Infrastructure upgrades engineering
. Frequent worker Missed hazards,
High - -
T replacement reduces incomplete skill
urnover : -
consistent training transfer
Low Reliance on PPE
Weak enforcement allows instead of
Regulatory L - P
minimal compliance elimination or
Pressure o
substitution
Stalled safety
Cultural Workplace culture resists improvements,
Resistance changes and new methods higher incident
rates

Regulatory environments also shape how the Hierarchy of
Controls is used. Agencies like OSHA, WHO, ILO, and
NIOSH have rules that encourage or require certain control
measures, but actual enforcement varies [34]. Some
employers follow only basic standards, relying on PPE or
administrative steps instead of more costly but more efficient
solutions. Policymakers must adapt to new work models and
modern technologies to keep the Hierarchy of Controls
practical and enforceable. If regulators do not push for hazard
elimination or substitution, employers may favor cheaper,
less effective fixes.

G. Prevention Strategies

Prevention strategies build on each level of the Hierarchy
of Controls to offer comprehensive protection [9]. Research
on prevention through design points to early hazard
assessments in the planning or procurement stages,
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Technology can help implement these prevention
strategies. Automation may remove or reduce human contact
with dangerous tasks [30]. Monitoring systems can detect
chemical spikes or equipment malfunctions, triggering
interventions before workers are exposed [13]. However,
technology should not replace the core principle of targeting
the hazard itself. Poorly integrated technology can cause
complacency if employers assume sensors alone will solve all
safety problems [26]. Instead, technology should complement
elimination or substitution to ensure hazards do not remain in
the environment.

Safety culture is another crucial factor. Open
communication, clear leadership support, and employee
involvement create an environment where controls are
accepted and followed [36]. Frontline workers often notice
small problems before they become significant, so
encouraging them to speak up helps identify hazards early
[15]. Some studies highlight that
repeated exposure to safe
practices builds new habits,
which eventually become
standard behavior [37]. A
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strong safety climate, where the organization’s policies align
with individual actions, fosters successful use of each control
method [16].

I1l. CONCLUSION

Looking ahead, as new materials and work models appear,
the Hierarchy of Controls stays relevant by focusing on
hazard removal first. This approach is documented across
industries like healthcare, chemical manufacturing, office
work, and construction. Research indicates that systematic
hazard control leads to better health outcomes, improved
morale, lower downtime, and a stronger reputation for
employers. Many experts emphasize that combining top-tier
strategies with supportive policies and a safety-minded
culture brings the best results.

Existing literature shows that elimination and substitution
provide the most reliable defense. Engineering controls come
next when removal of the hazard is not possible.
Administrative controls and PPE should serve as supportive
layers rather than the main shield. True success often involves
a combination of all control levels under a robust safety
culture and consistent leadership. Future work may examine
how new technology and evolving work patterns can bolster,
rather than weaken, the Hierarchy of Controls. By keeping
the focus on removing hazards at their source, organizations
can improve safety despite shifts in society, economics, and
technology.

Organizations that invest in higher-level controls often see
fewer injuries. Workers stay healthier and more productive
when hazards are eliminated or substituted. Involving
employees in decision-making and gaining leadership
support improves the success of these efforts. By using the
Hierarchy of Controls, workplaces can move toward safer
conditions and more stable operations.

DECLARATION STATEMENT

After aggregating input from all authors, | must verify the
accuracy of the following information as the article's author.
= Conflicts of Interest/Competing Interests: Based on my
understanding, this article has no conflicts of interest.
= Funding Support: This article has not been sponsored or
funded by any organization or agency. The independence
of this research is a crucial factor in affirming its
impartiality, as it has been conducted without any external
sway.

= Ethical Approval and Consent to Participate: The data
provided in this article is exempt from the requirement for
ethical approval or participant consent.

= Data Access Statement and Material Availability: The
adequate resources of this article are publicly accessible.

= Authors Contributions: The authorship of this article is
contributed equally to all participating individuals.

REFERENCES

1. Occupational Safety and Health Administration (OSHA). About OSHA.
(2024). Accessed: December 13, 2024: https://www.osha.gov/aboutosha

2. World Health Organization (WHO). Occupational health: health
workers. (2022). Accessed: December 13, 2024:
https://www.who.int/news-room/fact-sheets/detail/occupational-health-
-health-workers

3. International Labour Organization (ILO). Safety and health at work .
(2024). Accessed: December 13, 2024: https://www.ilo.org/topics-and-
sectors/safety-and-health-work

Retrieval Number:100.1/ijpmh.C106105030325
DOI: 10.54105/ijpmh.C1061.05030325
Journal Website: www.ijpmh.latticescipub.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

National Institute for Occupational Safety and Health (NIOSH).
Hierarchy of Controls . (2021). Accessed: December 13, 2024:
https://www.cdc.gov/niosh/learning/safetyculturehc/module-3/2.html
Goldenhar LM, LaMontagne AD, Katz T, Heaney C, Landsbergis P: The
intervention research process in occupational safety and health: an
overview from the national occupational research agenda intervention
effectiveness research team. J Occup Environ Med. 2001, 43:616-622.
DOI: http://doi.org/10.1097/00043764-200107000-00008

Sorensen G, McLellan D, Dennerlein JT, et al.: Integration of health
protection and health promotion: rationale, indicators, and metrics. J
Occup Environ Med. 2013, 12:512-S18. DOI:
http://doi.org/10.1097/JOM.0000000000000032

Bunn WB 3rd, Pikelny DB, Slavin TJ, Paralkar S: Health, safety, and
productivity in a manufacturing environment. 2001, 43:47-55. DOI:
http://doi.org/10.1097/00043764-200101000-00010

Reason J: Managing The Risks Of Organizational Accidents . Ashgate,
London; 1997. DOI: http://doi.org/10.4324/9781315543543

Heinrich HW: Industrial Accident Prevention: A Scientific Approach .
McGraw-Hill, 1931. Accessed: February 10, 2025:
https://psycnet.apa.org/record/1931-10417-000

Krause TR, Seymour KJ, Sloat KCM: Long-term evaluation of a
behavior-based method for improving safety performance: A meta-
analysis of 73 interrupted time-series replications. Saf Sci. 1999, 32:1-
18. DOI: http://doi.org/10.1016/S0925-7535(99)00007-7

Smith TD, DeJoy DM: Occupational injury in america: an analysis of
risk factors using data from the general social survey (GSS). J Safety
Res. 2012, 43:67-74. DOI: http://doi.org/10.1016/j.jsr.2011.12.002
Robson LS, Stephenson CM, Schulte PA, et al.: A systematic review of
the effectiveness of occupational health and safety training. Scand J
Work Environ Health. 2012, 38:193-208. DOLl:
http://doi.org/10.5271/sjweh.3259

Burgess WA: Philosophy and management of engineering control .
Patty's Industrial Hygiene. 2001. DOI:
http://doi.org/10.1002/0471435139.hyg029

Lingard H, Turner M: Improving the health of male, blue collar
construction workers: a social ecological perspective. Constr Manag
Econ. 2015, 33:18-34. DOI:
http://doi.org/10.1080/01446193.2014.997259

Haslam RA, Hide SA, Gibb AG, Gyi DE, Pavitt T, Atkinson S, Duff AR:
Contributing factors in construction accidents. Appl Ergon. 2005,
36:401-415. DOI: http://doi.org/10.1016/j.apergo.2004.12.002
Christian MS, Bradley JC, Wallace JC, Burke MJ: Workplace safety: a
meta-analysis of the roles of person and situation factors. J Appl Psychol.
2009, 94:1103-1127. DOI: http://doi.org/10.1037/a0016172

Amick BC 3rd, Robertson MM, DeRango K, Bazzani L, Moore A,
Rooney T, Harrist R: Effect of office ergonomics intervention on
reducing musculoskeletal symptoms. Spine . 2003, 15:2706-2711. DOI:
http://doi.org/10.1097/01.BRS.0000099740.87791.F7

Grabowski M, Ayyalasomayajula P, Merrick J, Harrald J, Roberts K:
Leading indicators of safety in virtual organizations. Saf Sci. 2007,
45:1013-1043. DOI: http://doi.org/10.1016/j.ssci.2006.09.007

DeJoy D, Della L, Vandenberg R, Wilson M: Making work safer: testing
a model of social exchange and safety management. J Safety Res. 2010,
41:163-171. DOI: http://doi.org/10.1016/j.jsr.2010.02.001

Shaw WS, Main CJ, Johnston V: Addressing occupational factors in the
management of low back pain: implications for physical therapist. Phys
Ther. 2011, 91:777-789. DOI: http://doi.org/10.2522/ptj.20100263
Cagno E, Micheli GJL, Jacinto C, Masi D: An interpretive model of
occupational safety performance for small- and medium-sized
enterprises. Int J Ind Ergon. 2014, 44:60-74. DOI:
http://doi.org/10.1016/j.ergon.2013.08.005

Dul J, Neumann WP: Ergonomics contributions to company strategies .
Appl Ergon. 2009, 40:745-752. DOI:
http://doi.org/10.1016/j.apergo.2008.07.001

Gértner FR, Nieuwenhuijsen K, van Dijk FJ, Sluiter JK: The impact of
common mental disorders on the work functioning of nurses and allied
health professionals: a systematic review. Int J Nurs Stud. 2010,
47:1047-1061. DOI: http://doi.org/10.1016/j.ijnurstu.2010.03.013
Portoghese I, Galletta M, Coppola RC, Finco G, Campagna M: Burnout
and workload among health care workers: the moderating role of job
control. ~ Saf  Health  Work. 2014,  5:152-157. DOI:
http://doi.org/10.1016/j.shaw.2014.05.004

Peckham TK, Baker MG, Camp JE, Kaufman JD, Seixas NS: Creating
a future for occupational health. Ann Work Expo Health. 2017, 61:3-15.

Published By:
Lattice Science Publication (LSP)
© Copyright: All rights reserved.

Exploring Innovation,

www.ijpmh.atticescipub.com


https://doi.org/10.54105/ijpmh.C1061.05030325
http://www.ijpmh.latticescipub.com/
https://www.osha.gov/aboutosha
https://www.who.int/news-room/fact-sheets/detail/occupational-health--health-workers
https://www.who.int/news-room/fact-sheets/detail/occupational-health--health-workers
https://www.ilo.org/topics-and-sectors/safety-and-health-work
https://www.ilo.org/topics-and-sectors/safety-and-health-work
https://www.cdc.gov/niosh/learning/safetyculturehc/module-3/2.html
http://doi.org/10.1097/00043764-200107000-00008
http://doi.org/10.1097/JOM.0000000000000032
http://doi.org/10.1097/00043764-200101000-00010
http://doi.org/10.4324/9781315543543
https://psycnet.apa.org/record/1931-10417-000
http://doi.org/10.1016/S0925-7535(99)00007-7
http://doi.org/10.1016/j.jsr.2011.12.002
http://doi.org/10.5271/sjweh.3259
http://doi.org/10.1002/0471435139.hyg029
http://doi.org/10.1080/01446193.2014.997259
http://doi.org/10.1016/j.apergo.2004.12.002
http://doi.org/10.1037/a0016172
http://doi.org/10.1097/01.BRS.0000099740.87791.F7
http://doi.org/10.1016/j.ssci.2006.09.007
http://doi.org/10.1016/j.jsr.2010.02.001
http://doi.org/10.2522/ptj.20100263
http://doi.org/10.1016/j.ergon.2013.08.005
http://doi.org/10.1016/j.apergo.2008.07.001
http://doi.org/10.1016/j.ijnurstu.2010.03.013
http://doi.org/10.1016/j.shaw.2014.05.004

OPENaACCESS

26.

27.

28.
29.

30.

31
32.

33.

34.
35.

36.

37.

38.
39.
40.

41.

42.

DOI: http://doi.org/10.1093/annweh/wxw011

Grzywacz J, Montgomery S, Marin A, Nufiez-Reyes E, Mills T, Merten
M: Elevated injury among latino workers in small-scale residential
construction: contractor and worker perspectives. Proceedings Of The
Joint CIB W099 & W123 International Conference 2021: Changes And
Innovations For Improved Wellbeing In Construction. 2021. 176-185.
Accessed: February 10, 2025:
https://www.researchgate.net/publication/368461863 Elevated Injury
among_Latino_Workers_in_Small-
Scale_Residential_Construction_Contractor_and_Worker_Perspectives
Weuve J, D'Souza J, Beck T, et al.: Long-term community noise
exposure in relation to dementia, cognition, and cognitive decline in
older adults. Alzheimers Dement. 2021, 17:525-533. DOI:
http://doi.org/10.1002/alz.12191

Dembe AE: The social consequences of occupational injuries and
illnesses . Am J Ind Med. 2001, 40:403-417. DOI:
https://doi.org/10.1002/ajim.1113
Schulte PA, Rinehart R, Okun A, Geraci CL, Heidel DS: National
prevention through design (PtD) initiative . J Safety Res. 2008, 39:115-
121. DOI: https://doi.org/10.1016/j.jsr.2008.02.021

Zohar D, Luria G: A multilevel model of safety climate: cross-level
relationships between organization and group-level climates. J Appl
Psychol. 2005, 90:616-628. DOI: http://doi.org/10.1037/0021-
9010.90.4.616

Punnett L, Wegman DH: Work-related musculoskeletal disorders: the
epidemiologic evidence and the debate. J Electromyogr Kinesiol. 2004,
14:13-23. DOI: http://doi.org/10.1016/j.jelekin.2003.09.015

DeJoy DM: Behavior change versus culture change: divergent
approaches to managing workplace safety . Saf Sci. 2005, 43:105-129.
https://www.ncbi.nlm.nih.gov/books/NBK11750/

Rosenstock L, Cullen M, Fingerhut M: Occupational health. Disease
Control Priorities In Developing Countries. 2nd Edition. World Bank,
Washington (DC); 2006. 1127-1145. DOI: https://doi.org/10.1596/978-
0-8213-6179-5/Chpt-60

Howard J: Nonstandard work arrangements and worker health and
safety. Am J Ind Med. 2017, 60:1-10. DOI:
http://doi.org/10.1002/ajim.22669

van der Molen HF, Basnet P, Hoonakker PL, et al.: Interventions to
prevent injuries in construction workers . Cochrane Database Syst Rev.
2018, 2: DOI: http://doi.org/10.1002/14651858.CD006251.pub4
Fernandez-Mufiiz B, Montes-Pe6n JM, Vazquez-Ordas CJ: Safety
culture: analysis of the causal relationships between its key dimensions.
J Safety Res. 2007, 38:627-641. DOI:
http://doi.org/10.1016/j.jsr.2007.09.001

Gardner B: A review and analysis of the use of 'habit' in understanding,
predicting and influencing healthrelated behaviour. Health Psychol Rev.
2015, 9:277-295. DOI: http://doi.org/10.1080/17437199.2013.876238
Parker S, Axtell C: Seeing another viewpoint: antecedents and outcomes
of employee perspective taking . Acad Manag J. 2001, 44:1085-1100.
Accessed: February 10, 2025: DOI:
https://www.jstor.org/stable/3069390

Swuste P, Frijters A, Guldenmund F: Is it possible to influence safety in
the building sector?: a literature review extending from 1980 until the
present. Saf Sci. 2012, 50:1333-1343. DOl:
http://doi.org/10.1016/j.ssci.2011.12.036

Sheelratan S. Bansode, Rahul B. Hiremath, Industrial Health and Safety
of the Workers in Textiles. (2019). In International Journal of Innovative
Technology and Exploring Engineering (Vol. 8, Issue 11S, pp. 362—
364). DOI: https://doi.org/10.35940/ijitee.k1066.09811s19

Hadini, Mr. M., Laafar, Mr. M., Ben Ali, Dr. M., & Rifai, Dr. S. (2020).
The Occupational Health and Safety Performance, of a Multinational
Industrial Compagny Located in Casablanca, Kingdom of Morocco. In
International Journal of Recent Technology and Engineering (JRTE)
(Vol. 8, Issue 5, pp. 4790-4796). DOl:
https://doi.org/10.35940/ijrte.e6847.018520

S, A. K., Wadhwa, A., & Gramle, Dr. A. (2021). Health Care
Professionals in the Digital Landscape in India. In International Journal
of Management and Humanities (Vol. 5, Issue 7, pp. 30-36). DOI:
https://doi.org/10.35940/ijmh.g1258.035721

AUTHOR’S PROFILE

Dr. Joshua A. Jogie is a Medical Doctor with a
background in Occupational Medicine. He collaborates
with other professionals to address emerging challenges
in Occupational Medicine. His research focuses on
practical solutions that improve employee well-being. His
goal is to protect workers from harm and support healthy
organizational cultures. Joshua is an avid researcher and

aims to further employee health and wellbeing through his research.

Retrieval Number:100.1/ijpmh.C106105030325
DOI: 10.54105/ijpmh.C1061.05030325
Journal Website: www.ijpmh.latticescipub.com

38

International Journal of Preventive Medicine and Health (IJPMH)

ISSN: 2582-7588 (Online), Volume-5 Issue-3, March 2025

" Dr. Donna Rampersad is a Registrar in Occupational
Medicine and Internal Medicine at the St. James
Medical Complex in Trinidad and Tobago. She earned
a post-graduate degree from the University of the West
Indies in Internal Medicine and was Specialist
Registered in Trinidad and Tobago in 2024. She
completed Medical School at the University of the West

Indies in Trinidad and Tobago, and a Biology undergraduate degree at Bates
College, Lewiston Maine. She is interested in Pulmonary Medicine in
developing nations and optimizing health care to all categories of hospital
staff.

Dr. Deva Bharrath-Singh is a dedicated Medical Doctor
specializing in Occupational Medicine. With a Diploma
in Occupational Medicine (DOccMed), she continues to
enhance her expertise in this field by pursuing her
Master's degree in Occupational Medicine at the

A University of Manchester. With a strong passion for
promoting employee health and well-being, she combines her medical
expertise with a commitment to creating safer and more efficient work
environments. In addition to her professional work, Dr. Bharrath-Singh
enjoys gardening and yoga, which helps her stay balanced outside of her busy
career. A true animal lover, Dr. Bharrath-Singh has a special affection for
dogs and believes in the positive impact pets have on mental and physical
health.

Dr. Shivrad Joseph is a Medical Doctor in the
Occupational Medicine Department at the North West
Regional Health Authority. He is currently pursuing
further qualifications in the field.

Dr. Aleshia Clarke is a Medical Doctor with experience
working with older persons in the Gerontology
Department. Dr. Clarke has a special interest in
Occupational Health and Safety from her prior work in
the oil and gas sector as well as having a BSc in
Management Studies majoring in Human Resources. She
enjoys travellmg and is an avid gardener and believes working with one’s
hands is therapeutic and encourages all employees to have a hobby outside
of the work environment to maintain a healthy work life balance.

Dr. Tounesha La Rosa is a specialist in General Internal
Medicine, currently working as Medical Director of
Medical Services at St. James Medical Complex in
Trinidad. She received her undergraduate medical
qualification from the University of the West Indies,
Mona, Jamaica, and went on to complete her
postgraduate specialization in General Internal Medicine
at the University of the West Indies, St Augustine, Trinidad. She is also a
member of the Royal College of Physicians of the United Kingdom, having
completed her MRCP diploma. Most recently, she became a Fellow of the
American College of Physicians. In addition to caring for her patients and
managing clinical teams, Dr. La Rosa is passionate about teaching and
medical education, and she volunteers to teach both undergraduate and
postgraduate medical students. She holds postgraduate qualifications in
medical education from the University of Edinburgh and is a Fellow of the
Higher Education Academy (HEA) in the UK, as well as a member of one of
the most recognized medical education bodies in the UK — the Academy of
Medical Educators (AoME). She adheres to the mantra ‘each one, teach one’
and actively mentors colleagues.

Disclaimer/Publisher’s Note: The statements, opinions and
data contained in all publications are solely those of the
individual author(s) and contributor(s) and not of the Lattice
Science Publication (LSP)/ journal and/ or the editor(s). The
Lattice Science Publication (LSP)/ journal and/ or the
editor(s) disclaim responsibility for any injury to people or
property resulting from any ideas, methods, instructions or
products referred to in the content.

Published By:
Lattice Science Publication (LSP)
© Copyright: All rights reserved.

of‘ ]euan"‘o

Exploring Innovation,

www.ijpmh.atticescipub.com


https://doi.org/10.54105/ijpmh.C1061.05030325
http://www.ijpmh.latticescipub.com/
http://doi.org/10.1093/annweh/wxw011
https://www.researchgate.net/publication/368461863_Elevated_Injury_among_Latino_Workers_in_Small-Scale_Residential_Construction_Contractor_and_Worker_Perspectives
https://www.researchgate.net/publication/368461863_Elevated_Injury_among_Latino_Workers_in_Small-Scale_Residential_Construction_Contractor_and_Worker_Perspectives
https://www.researchgate.net/publication/368461863_Elevated_Injury_among_Latino_Workers_in_Small-Scale_Residential_Construction_Contractor_and_Worker_Perspectives
http://doi.org/10.1002/alz.12191
https://doi.org/10.1002/ajim.1113
https://doi.org/10.1016/j.jsr.2008.02.021
http://doi.org/10.1037/0021-9010.90.4.616
http://doi.org/10.1037/0021-9010.90.4.616
http://doi.org/10.1016/j.jelekin.2003.09.015
https://www.ncbi.nlm.nih.gov/books/NBK11750/
https://doi.org/10.1596/978-0-8213-6179-5/Chpt-60
https://doi.org/10.1596/978-0-8213-6179-5/Chpt-60
http://doi.org/10.1002/ajim.22669
http://doi.org/10.1002/14651858.CD006251.pub4
http://doi.org/10.1016/j.jsr.2007.09.001
http://doi.org/10.1080/17437199.2013.876238
https://www.jstor.org/stable/3069390
http://doi.org/10.1016/j.ssci.2011.12.036
https://doi.org/10.35940/ijitee.k1066.09811s19
https://doi.org/10.35940/ijrte.e6847.018520
https://doi.org/10.35940/ijmh.g1258.035721

