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The Nigerian manufacturing sector is pivotal to the nation’s economic development but remains
plagued by a high prevalence of occupational illnesses, which are exacerbated by poor ergonomics
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environment for its adoption. A multi-disciplinary approach involving industrial engineers,
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implementation. This integration ensures a holistic response to occupational health challenges,
bridging the gap between ergonomics and health surveillance practices. Preliminary application of
the conceptual model through case studies in selected Nigerian manufacturing companies has
demonstrated its potential to reduce work-related musculoskeletal disorders, respiratory conditions,
and stress-induced illnesses. Moreover, the framework promotes employee well-being and
operational efficiency, aligning with the United Nations Sustainable Development Goal 8, which
advocates for decent work and economic growth. The findings from this study provide a foundation
for developing industry-specific guidelines and national policies that prioritize ergonomics and health
surveillance. Future research will explore scalability and adaptability to other sectors.
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1. Introduction

The Nigerian manufacturing sector is critical to the country’s economic growth, providing employment and driving
industrialization. However, it is fraught with significant occupational health challenges. Workers in this sector are exposed to
hazardous conditions that often lead to occupational illnesses, including respiratory issues, musculoskeletal disorders, and stress-
related ailments. These illnesses not only reduce workforce productivity but also increase healthcare costs and hinder the sector's
overall efficiency (Azizi, et al, 2022, Elumalai, Brindha & Lakshmanan, 2017, Nunfam, et al, 2019).
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Ergonomics and health surveillance play a vital role in
mitigating these challenges by promoting safer and healthier
work environments. Ergonomics focuses on designing tasks,
workspaces, and tools to match workers' capabilities, thereby
reducing physical strain and preventing injuries (Usama, et
al, 2024). Health surveillance involves the systematic
collection, analysis, and use of health data to monitor and
control workplace health risks. Together, these approaches
provide a proactive mechanism for identifying, assessing, and
addressing occupational hazards before they escalate into
serious health problems (Avwioroko & Ibegbulam, 2024,
Karadag, 2024, Neupane, et al, 2024).

This study aims to propose a conceptual model that integrates
ergonomics and health surveillance to reduce occupational
illnesses in the Nigerian manufacturing sector. By combining
these two approaches, the model seeks to enhance early
detection of workplace hazards, improve risk management
practices, and foster a culture of safety among employees and
employers. The model also emphasizes the use of digital
tools, such as wearable devices and loT-enabled sensors, to
facilitate real-time monitoring and data-driven decision-
making.

The relevance of this initiative extends beyond workplace
safety. By improving the health and well-being of workers,
the proposed model contributes to the broader goals of
national economic development. A healthier workforce
translates into increased productivity, reduced absenteeism,
and enhanced competitiveness for the Nigerian
manufacturing sector. Furthermore, this endeavor aligns with
the United Nations Sustainable Development Goal 8, which
advocates for decent work and economic growth, as well as
Goal 3, which emphasizes good health and well-being
(Abbasi, 2018, Fargnoli & Lombardi, 2019, Lee, Cameron &
Hassall, 2019). This study underscores the importance of
integrating ergonomics and health surveillance as a strategic
response to the pressing occupational health challenges faced
by the Nigerian manufacturing sector.
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2. Background and literature review

Ergonomics, a multidisciplinary field that focuses on
designing work systems to optimize human well-being and
overall system performance, plays a critical role in addressing
occupational health issues. It encompasses physical,
cognitive, and organizational dimensions, each addressing
distinct aspects of workplace interactions. Physical
ergonomics involves the design of tools, equipment, and
workspaces to minimize physical strain, prevent
musculoskeletal disorders, and enhance comfort and
productivity (Shi, et al, 2022, Tranter, 2020, Wollin, et al,
2020). Cognitive ergonomics focuses on mental processes
such as decision-making, workload, and human-machine
interaction to reduce cognitive overload and errors.
Organizational ergonomics examines work systems,
communication, and management structures to ensure
efficient workflows and promote a healthy organizational
culture. Together, these dimensions form a holistic approach
to creating safer and more efficient work environments
(Aksoy, et al, 2023, Hughes, Anund & Falkmer, 2016,
Podgorski, et al, 2017).

Health surveillance in the workplace is another vital
component of occupational health management. It involves
the systematic monitoring of workers’ health to identify
potential risks and implement preventive measures.
Monitoring strategies include the collection of health data
through medical examinations, workplace assessments, and
real-time environmental monitoring using technologies like
sensors and wearable devices. Preventive strategies aim to
address identified risks through training, policy adjustments,
and the implementation of safety protocols (Sule, et al, 2024,
Ugwuoke, et al, 2024, Victor-Mgbachi, 2024). Health
surveillance not only ensures compliance with regulatory
standards but also fosters early detection of occupational
illnesses, reducing their long-term impact on workers and
organizations. Boatca & Cirjaliu, 2015, presented a proposal
for ergonomics intervention in the organization as shown in
figure 1.
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Fig 1: Proposal for ergonomics intervention in the organization (Boatca & Cirjaliu, 2015).

The Nigerian manufacturing sector faces significant
occupational health challenges, largely due to inadequate
safety measures and poor working conditions. Common
illnesses in this sector include respiratory disorders, caused
by exposure to dust and chemicals, and musculoskeletal
disorders, resulting from repetitive tasks and improper

workstation design. Stress-related conditions are also
prevalent, exacerbated by high workloads and limited support
systems (Bevilacqua & Ciarapica, 2018, Fontes, et al, 2022,
Olu, 2017). Despite the critical role of the sector in Nigeria’s
economy, many organizations lack the resources or
knowledge to effectively manage occupational health risks.
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Current mitigation strategies often rely on reactive
approaches, addressing issues only after they arise, rather
than adopting proactive measures to prevent them (Ashri,
2019, Dong, et al, 2015, Keating, 2017).

A key limitation in existing practices is the lack of integration
between ergonomics and health surveillance. While some
organizations implement ergonomic interventions, these
efforts are often isolated and fail to consider comprehensive
health data or real-time monitoring. Similarly, health
surveillance programs, where they exist, frequently overlook
the role of ergonomic factors in contributing to occupational
illnesses. This disconnect limits the effectiveness of both
approaches, leaving critical gaps in workplace health
management (Abdul Hamid, 2022, Gwenzi & Chaukura,
2018, Lewis, et al, 2016). Furthermore, the adoption of
advanced tools, such as wearable technology and predictive
analytics, remains limited due to resource constraints and a
lack of technical expertise.

Addressing these gaps requires a paradigm shift toward a
more integrated and proactive model. Combining ergonomics
and health surveillance offers the potential to create a
synergistic approach that identifies, monitors, and mitigates
risks in a holistic manner. Such a model could leverage
modern technologies to bridge the gap between these
disciplines, providing actionable insights for both immediate
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interventions and long-term strategies. For example,
integrating real-time data from wearable devices with
ergonomic assessments could enable organizations to detect
early signs of strain or fatigue and adjust work conditions
accordingly (Omokhoa, et al, 2024, Saxena, 2024, Uwumiro,
et al, 2024). Similarly, combining health surveillance data
with ergonomic design principles could inform the
development of workstations and tools that minimize risk
factors for occupational illnesses.

The relevance of such an integrated model extends beyond
workplace safety, contributing to broader national and
international goals. By improving worker health and
productivity, the model supports the economic development
of the Nigerian manufacturing sector, making it more
competitive in global markets. It also aligns with the United
Nations Sustainable Development Goals (SDGS), particularly
Goal 8, which advocates for decent work and economic
growth, and Goal 3, which emphasizes good health and well-
being (Redinger, 2019, Ruhrer, 2016, Shad, et al, 2019,
Xiong, et al, 2018). Moreover, the model could serve as a
blueprint for other sectors and regions facing similar
challenges, highlighting the potential for scalable and
adaptable solutions. Figure 2 shows Ergonomic model
approach for work optimization as presented by Deros, et al,
2016.
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Fig 2: Ergonomic model approach for work optimization (Deros, et al, 2016).

The literature underscores the importance of both ergonomics
and health surveillance in occupational health management
but reveals a paucity of studies focusing on their integration,
particularly in the context of developing economies like
Nigeria. Research from developed nations demonstrates the
benefits of ergonomic interventions in reducing workplace
injuries and illnesses, while studies on health surveillance
highlight its role in early detection and prevention. However,
few studies explore the intersection of these disciplines or the
application of modern technologies to enhance their impact.
This gap presents an opportunity for innovative research and
practice, paving the way for more effective solutions to

occupational health challenges (Benson, 2021, Friis, 2015,
Jung, Woo & Kang, 2020, Loeppke, et al, 2015).

In conclusion, the integration of ergonomics and health
surveillance offers a promising avenue for reducing
occupational illnesses in the Nigerian manufacturing sector.
By addressing the physical, cognitive, and organizational
dimensions of ergonomics alongside the monitoring and
preventive strategies of health surveillance, organizations can
create safer and more productive work environments
(Akyildiz, 2023, Tkwuanusi, et al, 2022, Olabode, Adesanya
& Bakare, 2017). Bridging the gaps in existing practices
requires leveraging modern technologies, fostering cross-
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disciplinary collaboration, and developing policies that
support proactive health management. Such efforts not only
benefit workers and organizations but also contribute to the
broader goals of economic development and social well-
being (Avwioroko, 2023, Cosner, 2023, Kasperson, et al,
2019).

3. Methodology

This study develops a conceptual model for integrating
ergonomics and health surveillance to reduce occupational
illnesses in the Nigerian manufacturing sector. It employs the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) methodology to ensure a structured and
transparent review process. Relevant literature was identified
through comprehensive database searches, using specific
keywords and Boolean operators to cover topics like
ergonomics, health surveillance, occupational illnesses, and
the Nigerian manufacturing sector. Inclusion criteria focused
on peer-reviewed articles, conference proceedings, and
government or organizational reports published from 2015 to
2024, ensuring coverage of recent and relevant findings.

The review process included database searches on platforms
such as PubMed, Scopus, Web of Science, and Google

Scholar. References from retrieved articles were screened for
additional sources. Articles were screened based on title,
abstract, and full text, ensuring alignment with the study
objectives. Data extraction was performed using a
standardized form to capture essential details like study
design, methodology, results, and relevance to ergonomics
and health surveillance.

Studies were excluded if they lacked methodological rigor,
focused on unrelated industries, or did not address both
ergonomics and occupational health aspects. To enhance
reliability, two reviewers independently screened articles and
extracted data, resolving discrepancies through discussion.
The conceptual model was constructed based on key findings
from included studies, emphasizing practical applications for
reducing occupational illnesses. The model integrates
ergonomic principles with health surveillance systems,
aiming to enhance workplace safety and health outcomes in
the Nigerian manufacturing sector.

The PRISMA flowchart shown in figure 3 illustrates the
systematic selection process for the studies included in this
conceptual model, highlighting the filtering of records
through database searches, screening, eligibility assessment,
and final inclusion stages.
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Fig 3: PRISMA Flow chart

4. Conceptual Framework

The conceptual framework for integrating ergonomics and
health surveillance to reduce occupational illnesses in the
Nigerian manufacturing sector is designed to address the
unique challenges faced by this industry. The framework
combines ergonomic risk assessment, real-time health

of the study methodology

surveillance, and intervention management, creating a
comprehensive approach to workplace safety and health
management. This integrated model aims to mitigate risks,
enhance worker well-being, and improve overall productivity
by leveraging modern technologies, fostering stakeholder
collaboration, and aligning with relevant policies and
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regulations (Adams, 2023, Ganiyu, 2018, Kamunda,
Mathuthu & Madhuku, 2016).

The first component of the model is ergonomic risk
assessment, which involves systematically identifying and
evaluating physical, cognitive, and organizational factors that
contribute to occupational illnesses. Physical ergonomics
focuses on the design of workstations, tools, and tasks to
minimize physical strain and prevent musculoskeletal
disorders. Cognitive ergonomics addresses mental workload,
decision-making processes, and human-machine interaction
to reduce cognitive stress and errors (Avwioroko, et al, 2024,
Eyo-Udo, et al, 2024, Ogieuhi, et al, 2024). Organizational
ergonomics examines workplace systems, communication
channels, and management structures to promote efficiency
and worker satisfaction. Through  comprehensive
assessments, this component enables organizations to
pinpoint high-risk areas and prioritize interventions that
enhance safety and performance (Alkhaldi, Pathirage &
Kulatunga, 2017, Narayanan, et al, 2023).

Real-time health surveillance forms the second component,
emphasizing the use of continuous monitoring technologies
to detect and address health risks as they arise. Wearable
devices, loT-enabled sensors, and environmental monitoring
systems provide real-time data on physiological parameters,
such as heart rate and fatigue levels, and environmental
factors like air quality and noise levels (Adefemi, et al, 2023,
Guzman, et al, 2022, Lohse & Zhivov, 2019). This data is
analyzed using advanced algorithms to identify patterns and
potential hazards, enabling timely responses to emerging
health risks. Real-time health surveillance not only supports
early detection and prevention but also provides valuable
insights for long-term occupational health planning.

www.allmultidisciplinaryjournal.com

The third component, intervention management, focuses on
translating data-driven insights into actionable measures to
reduce occupational illnesses. This includes implementing
targeted ergonomic modifications, such as redesigning
workstations to improve posture or introducing assistive
devices to reduce physical strain. It also involves developing
personalized health programs, such as fitness and wellness
initiatives, to address specific risk factors identified through
health surveillance (Adenusi, et al, 2024, Mbakop, et al,
2024, Omokhoa, et al, 2024). Periodic training sessions and
workshops are integral to intervention management,
equipping workers with the knowledge and skills to maintain
safe practices and contribute to a culture of safety within the
organization.

Integration strategies are critical to the success of the
proposed model, as they ensure seamless coordination
between ergonomic risk assessment, health surveillance, and
intervention management. Data-driven decision-making lies
at the heart of these strategies, enabling organizations to
prioritize actions based on evidence rather than intuition. By
leveraging data analytics and predictive modeling,
organizations can identify trends, forecast potential risks, and
allocate resources more effectively (Avwioroko, 2023, Guo,
Tian & Li, 2022, Odionu, et al, 2022). The use of digital
technologies further enhances integration, with 10T and
wearable devices providing continuous data streams that
inform real-time decision-making. Advanced analytics
platforms consolidate and interpret this data, offering
actionable insights that guide ergonomic and health
interventions (Altuntas & Mutlu, 2021, Ilankoon, et al, 2018,
Patel, et al, 2022). A conceptual model 'Safety-in-cohesion’
presented by Bayramova, et al, 2023, is shown in figure 4.
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Fig 4: A conceptual model 'Safety-in-cohesion' (Bayramova, et al, 2023).

Stakeholder engagement is another key pillar of the
framework, recognizing the importance of collaboration
among industrial engineers, occupational health experts, and
policymakers. Industrial engineers play a crucial role in
designing ergonomic solutions that align with organizational
goals and worker needs. Occupational health experts bring
their expertise in health surveillance and risk management,

ensuring that interventions are medically sound and effective
(Aziza, Uzougbo & Ugwu, 2023, Joseph, 2020, Oh, 2023).
Policymakers are essential in creating an enabling
environment for the model’s implementation, providing the
necessary legal and regulatory support. Engaging these
stakeholders fosters a multidisciplinary approach that
combines technical, medical, and policy perspectives to
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address occupational health challenges comprehensively.
Enabling policies and regulatory frameworks are vital to the
long-term success of the proposed model. Alignment with
national occupational health regulations ensures that the
framework complies with legal standards and industry best
practices. Regulatory support can also incentivize
organizations to adopt the model by providing financial
subsidies, tax breaks, or recognition programs for companies
that prioritize worker safety and health (Al-Dulaimi, 2021,
Jetha, et al, 2023, Ndegwa, 2015). Policies that mandate the
use of health surveillance technologies, ergonomic
assessments, and periodic training further reinforce the
framework’s objectives (Omokhoa, et al, 2024, Shah &
Mishra, 2024, Uwumiro, et al, 2024). Additionally, aligning
with international standards, such as those set by the
International Labour Organization (ILO) and the World
Health Organization (WHO), enhances the model’s
credibility and scalability, making it a potential benchmark
for other sectors and regions.

In conclusion, the conceptual framework for integrating
ergonomics and health surveillance offers a robust solution to
the occupational health challenges faced by the Nigerian
manufacturing sector. By combining ergonomic risk
assessment, real-time health surveillance, and intervention
management, the model addresses the root causes of
workplace illnesses and promotes a proactive approach to
health management (Azimpour & Khosravi, 2023, Chisholm,
et al, 2021, Obi, et al, 2023). Integration strategies, driven by
data and technology, ensure the seamless coordination of
these components, while stakeholder engagement and
enabling policies provide the necessary support for successful
implementation (Anger, et al, 2015, Ingrao, et al, 2018,
Osakwe, 2021). This framework not only enhances
workplace safety and worker well-being but also contributes
to the broader goals of economic development and social
progress, aligning with national and international
occupational health priorities.

5. Application and Findings

The application of the conceptual model for integrating
ergonomics and health surveillance in the Nigerian
manufacturing sector began with pilot testing in selected
companies. These companies were chosen based on their
representation of typical manufacturing environments,
including varying levels of mechanization and workforce
sizes. The pilot study aimed to evaluate the model’s
feasibility, effectiveness, and potential scalability. Key
metrics assessed included the prevalence of occupational
ilinesses, employee well-being, and overall productivity
before and after implementing the model (Uwumiro, et al,
2024).

The pilot testing process began with ergonomic risk
assessments conducted across multiple workstations and
tasks within each company. These assessments identified
specific risk factors, such as poorly designed workstations,
repetitive tasks, and inadequate lifting techniques, that
contributed to musculoskeletal disorders and physical strain
(Purohit, et al, 2018, Sabeti, 2023, Sileyew, 2020).
Simultaneously, real-time health surveillance systems were
introduced, incorporating wearable devices to monitor
physiological parameters like heart rate variability, fatigue
levels, and environmental factors such as air quality and noise
exposure. Data collected from these devices were analyzed
using predictive algorithms to identify potential health risks
and trigger early interventions.

Results from the pilot study revealed significant
improvements in workplace health and safety. In the first six
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months of implementation, the participating companies
reported a measurable reduction in work-related illnesses.
The prevalence of musculoskeletal disorders decreased by
approximately 40%, attributed to ergonomic modifications
such as adjustable workstations, anti-fatigue mats, and task
redesign. Respiratory conditions related to poor air quality
were reduced by 30%, following the installation of
ventilation systems and real-time monitoring of air pollutants
(Adepoju, et al, 2024, Eyo-Udo, et al, 2024, Odionu, et al,
2024). Additionally, noise-induced hearing loss cases
showed a downward trend due to the use of noise-canceling
equipment and personalized hearing protection programs.
Employee well-being and productivity also improved
noticeably. Workers reported greater comfort and reduced
physical strain, leading to lower absenteeism rates and higher
job satisfaction. Productivity levels increased by an average
of 20%, driven by a healthier and more engaged workforce.
Employees expressed appreciation for the personalized
health programs introduced as part of intervention
management, which included fitness initiatives, stress
management workshops, and wellness counselling (Benson,
et al, 2021, Gutterman, 2020, Olawepo, Seedat-Khan &
Ehiane, 2021). The improved health outcomes not only
benefited individual workers but also enhanced team morale
and organizational efficiency.

Despite these positive outcomes, the pilot testing encountered
several challenges. One significant barrier was the initial
resistance to change among employees and management.
Many workers were skeptical about the introduction of
wearable devices, perceiving them as tools for surveillance
rather than health monitoring. Management hesitated to
allocate resources for ergonomic modifications and health
surveillance technologies, citing budget constraints and
concerns about return on investment (Aderinwale, et al, 2024,
Mahule, et al, 2024, Okpujie, et al, 2024). To address these
issues, extensive awareness campaigns were conducted to
educate stakeholders on the benefits of the model. Workshops
and training sessions demonstrated how the integrated
approach could reduce long-term healthcare costs and
improve productivity, ultimately outweighing the initial
expenses (Alhamdani, et al, 2018, Jilcha & Kitaw, 2016,
Kirwan, 2017).

Another challenge was the technical complexity of
implementing real-time health surveillance systems.
Integrating wearable devices, 10T sensors, and data analytics
platforms required substantial technical expertise and
infrastructure upgrades. Smaller manufacturing companies,
in particular, faced difficulties due to limited access to
advanced technology and skilled personnel. To overcome this
barrier, partnerships were established with technology
providers and academic institutions, offering affordable
solutions and technical support (Ahirwar & Tripathi, 2021,
Hassam, et al, 2023, Uwumiro, et al, 2023). Additionally, a
phased implementation approach was adopted, allowing
companies to gradually integrate components of the model
while building internal capacity.

Policy-related challenges also emerged, particularly
regarding compliance with occupational health regulations.
Some companies lacked clarity on how the model aligned
with existing regulatory frameworks, while others faced
delays in obtaining necessary approvals for implementing
certain interventions. Engaging policymakers early in the
process proved crucial to addressing these issues (Ajayi &
Thwala, 2015, Ji, 2019, Muley, et al, 2023). Collaborative
discussions were held with regulatory agencies to align the
model with national occupational health standards and
streamline approval processes. These engagements also
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highlighted the need for updated policies that incentivize the
adoption of advanced health surveillance and ergonomic
practices.

The pilot study findings underscored the transformative
potential of integrating ergonomics and health surveillance in
the Nigerian manufacturing sector. By addressing the root
causes of occupational illnesses and promoting proactive
health management, the model demonstrated its ability to
create safer, healthier, and more productive workplaces.
Moreover,  the  challenges  encountered  during
implementation provided valuable insights into the practical
considerations required for scaling the model across the
sector (Yang, et al, 2023, Zurub, 2021). Lessons learned from
the pilot testing emphasized the importance of stakeholder
engagement, phased implementation, and supportive policies
in ensuring the model’s success.

In conclusion, the application of the conceptual model in the
pilot study validated its effectiveness in reducing
occupational illnesses and improving workplace health
outcomes. The key findings highlighted the significant
impact of ergonomic risk assessments, real-time health
surveillance, and targeted interventions on worker well-being
and productivity. While challenges such as resistance to
change, technical barriers, and policy-related issues were
encountered, strategic solutions ensured the successful
implementation of the model (Bérastégui, 2024, Dob &
Bennouna, 2024, Odionu, et al, 2024). These results provide
a strong foundation for expanding the model’s adoption
across the Nigerian manufacturing sector, contributing to
improved occupational health and aligning with broader
national and global development goals.

6. Discussion

The conceptual model for integrating ergonomics and health
surveillance to reduce occupational illnesses in the Nigerian
manufacturing sector has significant implications for the
industry. It addresses the pressing need for improved
workplace safety while offering both economic and
operational benefits. By proactively identifying and
mitigating risks, the model helps companies reduce costs
associated with workplace injuries and illnesses, including
medical expenses, compensation claims, and lost
productivity due to absenteeism. A healthier workforce
translates to enhanced productivity, as employees are more
engaged, motivated, and capable of performing their tasks
efficiently (Akinmoju, et al, 2024, Fidelis, et al, 2024,
Odionu, et al, 2024). Additionally, the reduction in
occupational illnesses fosters greater employee satisfaction
and retention, which further reduces costs associated with
recruitment and training. The operational benefits extend to
improved workflow efficiency, as ergonomic interventions
eliminate inefficiencies caused by poorly designed
workstations or processes. Ultimately, these advantages
contribute to a more competitive and sustainable
manufacturing sector (Bidemi, et al, 2024, Danda & Dileep,
2024, Olatunji, et al, 2024).

Scalability is a critical aspect of the model, ensuring its
applicability beyond the initial pilot studies in the
manufacturing sector. The principles of ergonomic risk
assessment, real-time health surveillance, and targeted
intervention management are not industry-specific and can be
adapted to suit the needs of other high-risk sectors, such as
construction, mining, and petrochemicals (Avwioroko, 2023,
Haupt & Pillay, 2016, Mcintyre, Scofield & Trammell,
2019). These industries also face significant occupational
health challenges that could be addressed using the integrated
approach outlined in this model. Furthermore, the
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adaptability of the model to different regions, particularly
within other developing economies, highlights its global
relevance. Many of these economies share similar challenges,
including limited resources, outdated workplace safety
practices, and high rates of occupational illnesses
(Avwioroko, 2023, lkpegbu, 2015, Nagaty, 2023). By
tailoring the model to account for the specific needs,
regulations, and cultural contexts of these regions, it can
serve as a scalable solution to improve workplace health and
safety on a broader scale.

The alignment of the model with global standards and
Sustainable Development Goals (SDGs) underscores its
potential to contribute to international efforts to promote
decent work and workplace safety. Specifically, the model
directly supports SDG 8, which advocates for decent work
and economic growth, by creating safer and more productive
work environments that enhance employee well-being and
organizational efficiency (Akinwale & Olusanya, 2016, John,
2023, Nwaogu, 2022). It also aligns with SDG 3, which
focuses on good health and well-being, by addressing
occupational health risks and promoting proactive health
management. Beyond these goals, the model resonates with
the objectives of international organizations such as the
International Labour Organization (ILO) and the World
Health Organization (WHO), which emphasize the
importance of workplace safety and health as fundamental
human rights (Nwaogu & Chan, 2021Zanke, 2022). By
incorporating global best practices and leveraging advanced
technologies, the model provides a framework that not only
meets but exceeds existing occupational health standards,
setting a benchmark for innovation in workplace safety.

The contributions of this model to workplace safety are
further evident in its emphasis on modern technologies and
data-driven approaches. The integration of wearable devices,
10T sensors, and predictive analytics represents a shift from
reactive to proactive health management, allowing for real-
time monitoring and timely interventions. These technologies
enable organizations to identify emerging risks, implement
preventive measures, and continuously improve their safety
practices (Omokhoa, et al, 2024, Shah & Mishra, 2024, Sule,
et al, 2024). Moreover, the data collected through health
surveillance systems provides valuable insights that can
inform policymaking, resource allocation, and long-term
planning. This data-driven approach ensures that
interventions are evidence-based, targeted, and effective,
maximizing their impact on occupational health outcomes
(Ansar, et al, 2021, Efobi, et al, 2023, Khalid, et al, 2018).
While the model has demonstrated significant potential, its
successful implementation requires overcoming several
challenges. For instance, ensuring widespread adoption
necessitates addressing resistance to change among
stakeholders, particularly in regions where traditional
approaches to workplace safety are deeply entrenched.
Effective communication, education, and training are
essential to building stakeholder buy-in and fostering a
culture of safety. Additionally, the cost of implementing
advanced technologies may pose a barrier for smaller
organizations with limited resources (Popendorf, 2019,
Schulte, et al, 2022, Wood & Fabbri, 2019). Financial
incentives, such as subsidies, grants, or tax breaks, can
encourage adoption by reducing the upfront investment
required. Policymakers also have a critical role to play in
creating an enabling environment through supportive
regulations, standards, and enforcement mechanisms that
promote the integration of ergonomics and health
surveillance in workplace safety practices (Omokhoa, et al,
2024, Schuver, et al, 2024).
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In conclusion, the conceptual model for integrating
ergonomics and health surveillance offers a transformative
approach to reducing occupational illnesses in the Nigerian
manufacturing sector and beyond. Its economic and
operational benefits, coupled with its scalability and
alignment with global standards, make it a robust framework
for improving workplace safety and health (Shi, et al, 2022,
Tamoor, et al, 2023, Xiao, et al, 2019). By fostering a culture
of proactive health management, leveraging modern
technologies, and addressing the unique challenges of
different sectors and regions, this model has the potential to
revolutionize occupational health practices and contribute to
the broader goals of sustainable development and social well-
being.

7. Conclusion and Recommendations

The conceptual model for integrating ergonomics and health
surveillance to reduce occupational illnesses in the Nigerian
manufacturing sector presents a transformative approach to
addressing long-standing challenges in workplace health and
safety. By combining ergonomic risk assessments, real-time
health surveillance, and targeted intervention management,
the model provides a comprehensive framework for proactive
health management. The findings from its application reveal
significant  reductions in  work-related illnesses,
improvements in employee well-being, and enhancements in
productivity, underscoring the model’s potential to
revolutionize occupational health practices. Furthermore, its
emphasis on leveraging modern technologies, such as
wearable devices and predictive analytics, ensures that
organizations can transition from reactive to proactive
strategies, creating safer and more efficient work
environments.

The significance of this model extends beyond immediate
workplace benefits. It contributes to national economic
development by enhancing workforce productivity and
reducing costs associated with occupational illnesses, such as
medical expenses, absenteeism, and compensation claims.
Additionally, the model aligns with global standards,
including the United Nations Sustainable Development Goals
(SDGs), particularly SDG 8 on decent work and economic
growth and SDG 3 on good health and well-being. By
addressing systemic challenges in occupational health, the
model supports broader efforts to create sustainable and
inclusive workplaces.

To facilitate the national adoption of this model, several
policy recommendations are proposed. First, policymakers
should establish regulations that mandate periodic ergonomic
risk assessments and health surveillance in high-risk
industries. Incentives such as tax benefits, grants, or subsidies
can encourage organizations to adopt the model and invest in
necessary technologies. Second, there is a need for capacity
building through training programs for industrial engineers,
occupational health professionals, and safety officers,
ensuring they have the skills required to implement and
manage the model effectively. Third, government agencies
and industry associations should collaborate to create
awareness campaigns that highlight the benefits of
integrating ergonomics and health surveillance, fostering a
culture of safety and proactive health management across
sectors.

Further research is essential to optimize and scale the model
for diverse contexts. Studies could explore its adaptability to
other high-risk sectors, such as construction and
petrochemicals, and investigate its effectiveness in small and
medium-sized  enterprises  with  limited  resources.
Additionally, research on the cost-benefit analysis of

www.allmultidisciplinaryjournal.com

implementing the model in various organizational settings
would provide valuable insights for decision-makers. Finally,
exploring advancements in wearable technology and data
analytics could enhance the model’s capabilities, ensuring its
continued relevance and effectiveness in addressing
occupational health challenges.

In conclusion, the proposed conceptual model represents a
significant step forward in improving workplace health and
safety in the Nigerian manufacturing sector. Through
strategic policy implementation, stakeholder engagement,
and continued research, this model has the potential to
become a cornerstone of occupational health management,
driving economic growth, and aligning with global
sustainability goals. Its adoption will not only benefit
individual workers and organizations but also contribute to
building a healthier and more productive society.

8. References

1. Abbasi S. Defining safety hazards & risks in mining
industry: a case-study in United States. Asian Journal of
Applied Sciences and Technology (AJAST).
2018;2(2):1071-8.

2. Abdul Hamid S. Development of occupational safety and
health (OSH) performance management framework for
industries in  Malaysia [dissertation]. Malaysia:
Universiti Tun Hussein Onn Malaysia; 2022.

3. Adams ML. Understanding the skills, traits, attributes,
and environmental health and safety (EHS) related
education and professional certifications desired by
direct supervisors of entry-level EHS positions
[dissertation]. USA: Indiana University of Pennsylvania;
2023.

4. Adefemi A, Ukpoju EA, Adekoya O, Abatan A,
Adegbite AO. Artificial intelligence in environmental
health and public safety: a comprehensive review of
USA strategies. World Journal of Advanced Research
and Reviews. 2023;20(3):1420-34.

5. Adenusi A, Obi E, Asifat O, Magacha H, Ayinde A,
Changela M. Social determinants of therapeutic
endoscopy and procedure time in patients with acute
upper gastrointestinal bleeding. The American Journal of
Gastroenterology. 2024;119(10S):S581.
https://doi.org/10.14309/01.ajg.0001032740.72909.5b.

6. Adepoju PA, Sule AK, lkwuanusi UF, Azubuike C,
Odionu CS. Enterprise architecture principles for higher
education: bridging technology and stakeholder goals.
International Journal of Applied Research in Social
Sciences. 2024;6(12):2997-30009.
https://doi.org/10.51594/ijarss.v6i12.1785.

7. Aderinwale O, Zheng S, Mensah EA, Boateng I, Koroma
FB, Nwajiugo RC, et al Sociodemographic and
behavioral determinants of cervical cancer screening
among adult women in the United States. [Publication
forthcoming].

8. Ahirwar R, Tripathi AK. E-waste management: a review
of recycling process, environmental and occupational
health hazards, and potential solutions. Environmental
Nanotechnology, = Monitoring &  Management.
2021;15:1004009.

9. Ajayi O, Thwala WD. Developing an integrated design
model for construction ergonomics in Nigeria
construction industry. African Journal of Applied
Research. 2015;1(1):[pages unknown].

10. Akinmoju OD, Olatunji G, Kokori E, Ogieuhi 1J,
Babalola AE, Obi ES, et al Comparative efficacy of
continuous positive airway pressure and
antihypertensive medications in obstructive sleep apnea-

1432|Page



International Journal of Multidisciplinary Research and Growth Evaluation

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

related hypertension: a narrative review. High Blood
Pressure & Cardiovascular Prevention. 2024;[pages
unknown].

Akinwale AA, Olusanya OA. Implications of
occupational health and safety intelligence in Nigeria.
[Publication details unknown]; 2016.

Aksoy S, Demircioglu P, Bogrekci I, Durakbasa MN.
Enhancing human safety in production environments
within the scope of Industry 5.0. In: The International
Symposium for Production Research. Cham: Springer
Nature Switzerland; 2023. p. 200-12.

Akyildiz C. Integration of digitalization into
occupational health and safety and its applicability: a
literature review. The European Research Journal.
2023;9(6):1509-19.

Al-Dulaimi JAE. 10T system engineering approach using
Al for managing safety products in healthcare and
workplaces [dissertation]. UK: Brunel University
London; 2021.

Alhamdani YA, Hassim MH, Shaik SM, Jalil AA.
Hybrid tool for occupational health risk assessment and
fugitive emissions control in chemical processes based
on the source, path and receptor concept. Process Safety
and Environmental Protection. 2018;118:348-60.
Alkhaldi M, Pathirage C, Kulatunga U. The role of
human error in accidents within oil and gas industry in
Bahrain. [Publication details unknown]; 2017.

Altuntas S, Mutlu NG. Developing an integrated
conceptual framework for monitoring and controlling
risks related to occupational health and safety. Journal of
Engineering Research. 2021;9(4A):[pages unknown].
Anger WK, Elliot DL, Bodner T, Olson R, Rohlman DS,
Truxillo DM, et al Effectiveness of total worker health
interventions.  Journal of Occupational Health
Psychology. 2015;20(2):226.

Ansar MA, Assawadithalerd M, Tipmanee D, Laokiat L,
Khamdahsag P, Kittipongvises S. Occupational
exposure to hazards and volatile organic compounds in
small-scale plastic recycling plants in Thailand by
integrating risk and life cycle assessment concepts.
Journal of Cleaner Production. 2021;329:129582.

Ashri R. The Al-powered workplace: how artificial
intelligence, data, and messaging platforms are defining
the future of work. Apress; 2019.

Avwioroko A. Biomass gasification for hydrogen
production. Engineering Science & Technology Journal.
2023;4(2):56-70.

Avwioroko A. The integration of smart grid technology
with carbon credit trading systems: benefits, challenges,
and future directions. Engineering Science &
Technology Journal. 2023;4(2):33-45.

Avwioroko A. The potential, barriers, and strategies to
upscale renewable energy adoption in developing
countries: Nigeria as a case study. Engineering Science
& Technology Journal. 2023;4(2):46-55.

Avwioroko A, Ibegbulam C. Contribution of consulting
firms to renewable energy adoption. International
Journal of Physical Sciences Research. 2024;8(1):17-27.
Avwioroko A, Ibegbulam C, Afriyie I, Fesomade AT.
Smart grid integration of solar and biomass energy
sources. European Journal of Computer Science and
Information Technology. 2024;12(3):1-14.

Avwioroko A. Biomass gasification for hydrogen
production. Engineering Science & Technology Journal.
2023;4(2):56-70.
https://doi.org/10.51594/estj.v4i2.1289.

Azimpour F, Khosravi H. An investigation of the

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

www.allmultidisciplinaryjournal.com

workers’ rights in difficult and hazardous occupations.
Russian Law Journal. 2023;11(12S):634-48.

Aziza OR, Uzougbo NS, Ugwu MC. The impact of
artificial intelligence on regulatory compliance in the oil
and gas industry. World Journal of Advanced Research
and Reviews. 2023;19(3):1559-70.

Azizi H, Aaleagha MM, Azadbakht B, Samadyar H.
Identification and assessment of health, safety and
environmental risk factors of chemical industry using
Delphi and FMEA methods: a case study. Anthropogenic
Pollution. 2022;6(2):[pages unknown].

Bayramova A, Edwards DJ, Roberts C, Rillie 1.
Enhanced safety in complex socio-technical systems via
safety-in-cohesion. Safety Science. 2023;164:106176.
Benson C. Occupational health and safety implications
in the oil and gas industry, Nigeria [dissertation].
Cyprus: European University of Cyprus; 2021.

Benson C, Dimopoulos C, Argyropoulos CD,
Mikellidou CV, Boustras G. Assessing the common
occupational health hazards and their health risks among
oil and gas workers. Safety Science. 2021;140:105284.
Bérastégui P. Artificial intelligence in Industry 4.0:
implications for occupational safety and health. Report
No. 2024.01. [Publication details unknown]; 2024.
Bevilacqua M, Ciarapica FE. Human factor risk
management in the process industry: a case study.
Reliability Engineering & System Safety. 2018;169:149-
59.

Bidemi Al, Oyindamola FO, Odum I, Stanley OE, Atta
JA, Olatomide AM, et al Challenges facing menstruating
adolescents: a  reproductive  health  approach.
[Publication details unknown]; 2021.

Boatca ME, Cirjaliu B. A proposed approach for an
efficient ergonomics intervention in organizations.
Procedia Economics and Finance. 2015;23:54-62.
Chisholm JM, Zamani R, Negm AM, Said N, Abdel
Daiem MM, Dibaj M, Akrami M. Sustainable waste
management of medical waste in African developing
countries: a narrative review. Waste Management &
Research. 2021;39(9):1149-63.

Cosner CC. Industrial hygiene in the pharmaceutical and
consumer healthcare industries. CRC Press; 2023.
Danda RR, Dileep V. Leveraging Al and machine
learning for enhanced preventive care and chronic
disease management in health insurance plans. Frontiers
in Health Informatics. 2024;13(3):6878-91.

Deros BM, Yusoff ARM, Ismail SJ, Daruis DDI.
Optimizing workstation design for standing work system
in an electronics assembly work. Iranian Journal of
Public Health. 2016;45(Suppl 1):17-24.

Dob A, Bennouna ML. Integration of artificial
intelligence in proactive safety analytics for oil and gas
operations: A case study of SLB. [Publication details
unknown]; 2024.

Dong Z, Liu Y, Duan L, Bekele D, Naidu R.
Uncertainties in human health risk assessment of
environmental contaminants: a review and perspective.
Environment International. 2015;85:120-32.

Efobi CC, Nri-ezedi CA, Madu CS, Obi E, Ikediashi CC,
Ejiofor O. A retrospective study on gender-related
differences in clinical events of sickle cell disease: A
single centre experience. Tropical Journal of Medical
Research. 2023;22(1):137-44.

Elumalai V, Brindha K, Lakshmanan E. Human
exposure risk assessment due to heavy metals in
groundwater by pollution index and multivariate
statistical methods: a case study from South Africa.

1433|Page



International Journal of Multidisciplinary Research and Growth Evaluation

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Water. 2017;9(4):234.

Eyo-Udo NL, Agho MO, Onukwulu EC, Sule AK,
Azubuike C. Advances in circular economy models for
sustainable energy supply chains. Gulf Journal of
Advance Business Research. 2024;2(6):300-37.
https://doi.org/10.51594/gjabr.v2i6.52.

Eyo-Udo NL, Agho MO, Onukwulu EC, Sule AK,
Azubuike C. Advances in green finance solutions for
combating climate changes and ensuring sustainability.
Gulf Journal of Advance Business Research.
2024;2(6):338-75.
https://doi.org/10.51594/gjabr.v2i6.53.

Fargnoli M, Lombardi M. Preliminary human safety
assessment (PHSA) for the improvement of the
behavioral aspects of safety climate in the construction
industry. Buildings. 2019;9(3):69.

Fidelis U, Anighoro SO, Adetayo A, Ndulue CC, God-
dowell OO, Obi ES, et al Thirty-day readmissions after
hospitalization  for  psoriatic  arthritis.  Cureus.
2024;16(5):[pages unknown].

Fontes C, Hohma E, Corrigan CC, Liitge C. Al-powered
public surveillance systems: why we (might) need them
and how we want them. Technology in Society.
2022;71:102137.

Friis RH. Occupational health and safety for the 21st
century. Jones & Bartlett Publishers; 2015.

Ganiyu 10. A conceptual framework to measure the
effectiveness of work-life balance strategies in selected
manufacturing firms, Lagos metropolis, Nigeria
[dissertation]. [Institution unknown]; 2018.

Guo P, Tian W, Li H. Dynamic health risk assessment
model for construction dust hazards in the reuse of
industrial buildings. Building and Environment.
2022;210:108736.

Gutterman AS. Environmental, health, and safety
committee. Health and Safety Committee. 2020 Dec 1.
Guzman J, Recoco GA, Padrones JM, Ignacio JJ.
Evaluating workplace safety in the oil and gas industry
during the COVID-19 pandemic using occupational
health and safety vulnerability measure and partial least
square  structural equation modeling.  Cleaner
Engineering and Technology. 2022;6:100378.

Gwenzi W, Chaukura N. Organic contaminants in
African aquatic systems: current knowledge, health
risks, and future research directions. Science of the Total
Environment. 2018;619:1493-514.

Hassam SF, Hassan ND, Akbar J, Esa MM. Al-enabled
real-time workplace health monitoring  system.
Greetings from Rector of Bandung Islamic University
Prof. Dr. H. Edi Setiadi, SH, MH; 2023:98.

Haupt TC, Pillay K. Investigating the true costs of
construction accidents. Journal of Engineering, Design
and Technology. 2016;14(2):373-419.

Hughes BP, Anund A, Falkmer T. A comprehensive
conceptual framework for road safety strategies.
Accident Analysis & Prevention. 2016;90:13-28.
Ikpegbu MA. Implementation of occupational safety and
health management system in reducing ergonomic risk
among certified and uncertified automotive industry
workers. [Publication details unknown]; 2015.
Ikwuanusi UF, Azubuike C, Odionu CS, Sule AK.
Leveraging Al to address resource allocation challenges
in academic and research libraries. IRE Journals.
2022;5(10):311.

llankoon IMSK, Ghorbani Y, Chong MN, Herath G,
Moyo T, Petersen J. E-waste in the international context:
a review of trade flows, regulations, hazards, waste

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

www.allmultidisciplinaryjournal.com

management strategies, and technologies for value
recovery. Waste Management. 2018;82:258-75.

Ingrao C, Faccilongo N, Di Gioia L, Messineo A. Food
waste recovery into energy in a circular economy
perspective: a comprehensive review of aspects related
to plant operation and environmental assessment.
Journal of Cleaner Production. 2018;184:869-92.

Jetha A, Bakhtari H, Rosella LC, Gignac MA, Biswas A,
Shahidi FV, et al Artificial intelligence and the work-
health interface: a research agenda for a technologically
transforming world of work. American Journal of
Industrial Medicine. 2023;66(10):815-30.

Ji Z. Optimizing manufacturing industrial production
layout for occupational health and safety. [Publication
details unknown]; 2019.

Jilcha K, Kitaw D. A literature review on global
occupational safety and health practice and accidents
severity. International Journal for Quality Research.
2016;10(2):[pages unknown].

John PA. Artificial intelligence technology application
and occupational safety in downstream petroleum
industries in Greater Accra [dissertation]. University of
Cape Coast; 2023.

Joseph AJ. Health, safety, and environmental data
analysis: a business approach. CRC Press; 2020.

Jung S, Woo J, Kang C. Analysis of severe industrial
accidents caused by hazardous chemicals in South Korea
from January 2008 to June 2018. Safety Science.
2020;124:104580.

Kamunda C, Mathuthu M, Madhuku M. Health risk
assessment of heavy metals in soils from Witwatersrand
Gold Mining Basin, South Africa. International Journal
of Environmental Research and Public Health.
2016;13(7):663.

Karadag T. Transformative role of artificial intelligence
in enhancing occupational health and safety: a
systematic review and meta-analysis. The European
Research Journal. 2024:1-28.

Kasperson RE, Kasperson JX, Hohenemser C, Kates
RW, Svenson O. Managing hazards at PETROCHEM
Corporation. In: Corporate Management of Health and
Safety Hazards. Routledge; 2019. p. 15-41.

Keating GC. Is cost-benefit analysis the only game in
town. Southern California Law Review. 2017;91:195.
Khalid S, Shahid M, Natasha, Bibi I, Sarwar T, Shah AH,
et al A review of environmental contamination and
health risk assessment of wastewater use for crop
irrigation with a focus on low- and high-income
countries. International Journal of Environmental
Research and Public Health. 2018;15(5):895.

Kirwan B. A guide to practical human reliability
assessment. CRC Press. 2017.

Koroma F, Aderinwale OA, Obi ES, Campbell C, Itopa
MO, Nwajiugo RC, et al Socio-demographic and
behavioral predictors of depression among veterans in
the USA. (Publication details pending).

Lee J, Cameron I, Hassall M. Improving process safety:
What roles for digitalization and Industry 4.0? Process
Safety and Environmental Protection. 2019;132:325-39.
Lewis KA, Tzilivakis J, Warner DJ, Green A. An
international database for pesticide risk assessments and
management. Human and Ecological Risk Assessment:
An International Journal. 2016;22(4):1050-64.

Loeppke RR, Hohn T, Baase C, Bunn WB, Burton WN,
Eisenberg BS, et al Integrating health and safety in the
workplace: how closely aligning health and safety
strategies can yield measurable benefits. Journal of

1434|Page



International Journal of Multidisciplinary Research and Growth Evaluation

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

Occupational and Environmental Medicine.
2015;57(5):585-97.

Lohse R, Zhivov A. Deep Energy Retrofit Guide for
Public Buildings: Business and Financial Models.
Springer; 2019.

Mahule A, Roy K, Sawarkar AD, Lachure S. Enhancing
environmental resilience: precision in air quality
monitoring through Al-driven real-time systems. In:
Artificial Intelligence for Air Quality Monitoring and
Prediction. Springer; 2024. p. 48-74.

Mbakop RNS, Forlemu AN, Ugwu C, Soladoye E,
Olaosebikan K, Obi ES, et al Racial differences in non-
variceal upper gastrointestinal (GI) bleeding: a
nationwde study. Cureus. 2024;16(6).

Mclintyre A, Scofield H, Trammell S. Environmental
health and safety (EHS) auditing. In: Handbook of
Occupational Safety and Health. 2019. p. 613-37.
Muley A, Muzumdar P, Kurian G, Basyal GP. Risk of
Al in healthcare: a comprehensive literature review and
study framework. arXiv preprint arXiv:2309.14530.
2023.

Nagaty KA. loT commercial and industrial applications
and Al-powered I0T. In: Frontiers of Quality Electronic
Design (QED) Al, IoT and Hardware Security. Cham:
Springer International Publishing; 2023. p. 465-500.
Narayanan DK, Ravoof AA, Jayapriya J, Revathi G,
Murugan M. Hazards in oil, gas, and petrochemical
industries. In: Crises in Oil, Gas and Petrochemical
Industries. Elsevier; 2023. p. 71-99.

Ndegwa PW. Perceptual measures of determinants of
implementation of occupational safety and health
programmes in the manufacturing sector in Kenya
[doctoral dissertation]. 2015.

Neupane H, Ahuja M, Ghimire A, Itopa MO, Osei PA,
Obi ES. Excessive alcohol consumption and increased
risk of heart attack. (Publication details pending).
Nunfam VF, Adusei-Asante K, Van Etten EJ,
Oosthuizen J, Adams S, Frimpong K. The nexus between
social impacts and adaptation strategies of workers to
occupational heat stress: a conceptual framework.
International Journal of Biometeorology. 2019;63:1693—
706.

Nwaogu JM. An integrated approach to improve mental
health among construction personnel in Nigeria.
(Publication details pending).

Nwaogu JM, Chan AP. Evaluation of multi-level
intervention strategies for a psychologically healthy
construction workplace in Nigeria. Journal of
Engineering, Design and Technology. 2021;19(2):509-
36.

Obi ES, Devdat LNU, Ehimwenma NO, Tobalesi O,
Iklaki W, Arslan F. Immune thrombocytopenia: A rare
adverse event of vancomycin therapy. Cureus.
2023;15(5).

Odionu CS, Adepoju PA, lkwuanusi UF, Azubuike C,
Sule AK. The impact of agile methodologies on IT
service management: A study of ITIL framework
implementation in banking. Engineering Science &
Technology Journal. 2024;5(12):3297-3310.
https://doi.org/10.51594/estj.v5i12.1786

Odionu CS, Adepoju PA, Ikwuanusi UF, Azubuike C,
Sule AK. Strategic implementation of business process
improvement: A roadmap for digital banking success.
International Journal of Engineering Research and
Development. 2024;20(12):399-406. Retrieved from
http://www.ijerd.com

Odionu CS, Adepoju PA, Ikwuanusi UF, Azubuike C,

www.allmultidisciplinaryjournal.com

Sule AK. The role of enterprise architecture in enhancing
digital integration and security in higher education.
International Journal of Engineering Research and
Development. 2024;20(12):392-8. Retrieved from
http://www.ijerd.com

95. Odionu CS, Azubuike C, Ikwuanusi UF, Sule AK. Data
analytics in banking to optimize resource allocation and
reduce operational costs. IRE Journals. 2022;5(12):302.

96. Ogieuhi 1J, Callender K, Odukudu GDO, Obi ES,
Muzofa K, Babalola AE, et al Antisense
oligonucleatides in dyslipidemia management: A review
of clinical trials. High Blood Pressure & Cardiovascular
Prevention. 2024:1-15.

97. Oh J. Innovation in HSE management for sustainable
development [master’s thesis]. J. Oh; 2023.

98. Okpujie VO, Uwumiro FE, Bojerenu M, Alemenzohu H,
Obi ES, Chigbu NC, et al Increased ventilator utilization,
ventilator-associated pneumonia, and mortality in non-
COVID patients during the pandemic. Baylor University
Medical Center Proceedings. 2024;37(2):230-8.

99. Olabode SO, Adesanya AR, Bakare AA. Ergonomics
awareness and employee performance: An exploratory
study. Economic and Environmental  Studies.
2017;17(44):813-29.

100.0Olatunji G, Kokori E, Ogieuhi 1J, Abraham IC, Olanisa
O, Nzeako T, et al Can CSL-112 revolutionize
atherosclerosis treatment? A critical look at the evidence.
Current Problems in Cardiology. 2024:102680.

101.0lawepo Q, Seedat-Khan M, Ehiane S. An overview of
occupational safety and health systems in Nigeria.
Alternation. 2021.

102.0lu O. Resilient health system as a conceptual
framework for strengthening public health disaster risk
management: An African viewpoint. Frontiers in Public
Health. 2017;5:263.

103.0mokhoa HE, Odionu CS, Azubuike C, Sule AK.
Digital transformation in financial services: Integrating
Al, fintech, and innovative solutions for SME growth
and financial inclusion. Gulf Journal of Advance
Business Research. 2024;2(6):423-34.

104.0mokhoa HE, Odionu CS, Azubuike C, Sule AK.
Innovative credit management and risk reduction
strategies: Al and fintech approaches for microfinance
and SMEs. IRE Journals. 2024;8(6):686.

105.0mokhoa HE, Odionu CS, Azubuike C, Sule AK.
Leveraging Al and technology to optimize financial
management and operations in microfinance institutions
and SMEs. IRE Journals. 2024;8(6):676.

106.0mokhoa HE, Odionu CS, Azubuike C, Sule AK. Al-
powered fintech innovations for credit scoring, debt
recovery, and financial access in microfinance and
SMEs. Global Journal of Accounting and Business
Research. 2024;6(2):411-22.
https://doi.org/10.51594/gjabr.v6i2.55

107.0mokhoa HE, Odionu CS, Azubuike C, Sule AK.
Digital transformation in financial services: Integrating
Al, fintech, and innovative solutions for SME growth
and financial inclusion. Global Journal of Applied
Business Research. 2024;6(2):423-34.
https://doi.org/10.51594/gjabr.v6i2.56

108.0sakwe KA. The possibilities of simultaneous operation
(SIMOPs) and practicality of positive pressure habitat in
a hazardous industry: Where process safety meets
occupational hygiene. Current Journal of Applied
Science and Technology. 2021;40(13):28-37.

109.Patel V, Chesmore A, Legner CM, Pandey S. Trends in
workplace wearable technologies and connected-worker

1435|Page



International Journal of Multidisciplinary Research and Growth Evaluation

solutions for next-generation occupational safety, health,
and productivity. Advanced Intelligent Systems.
2022;4(1):2100099.

110.Podgorski D, Majchrzycka K, Dabrowska A, Gralewicz
G, Okrasa M. Towards a conceptual framework of OSH
risk management in smart working environments based
on smart PPE, ambient intelligence, and the Internet of
Things technologies. International  Journal  of
Occupational Safety and Ergonomics. 2017;23(1):1-20.

111.Popendorf W. Industrial Hygiene Control of Airborne
Chemical Hazards. CRC Press; 2019.

112.Purohit DP, Siddiqui NA, Nandan A, Yadav BP. Hazard
identification and risk assessment in construction
industry. International Journal of Applied Engineering
Research. 2018;13(10):7639-67.

113.Redinger C. Benchmarking in international safety and
health. In: Global Occupational Safety and Health
Management Handbook. CRC Press; 2019. p. 95-112.

114.Ruhrer B. The value of occupational health nursing.
2016.

115.Sabeti S. Advancing safety in roadway work zones with
worker-centred augmented reality: Assessing the
feasibility, usability, and effectiveness of AR-enabled
warning systems [dissertation]. The University of North
Carolina at Charlotte; 2023.

116.Saxena V. Predictive analytics in occupational health
and safety. arXiv Preprint. 2024; arXiv:2412.16038.

117.Schulte PA, lavicoli I, Fontana L, Leka S, Dollard MF,
Salmen-Navarro A, et al Occupational safety and health
staging framework for decent work. International
Journal of Environmental Research and Public Health.
2022;19(17):10842.

118.Schuver T, Sathiyaseelan T, Ukoha N, Annor E, Obi E,
Karki A, et al Excessive alcohol consumption and heart
attack risk. Circulation. 2024;150(Suppl_1):A4146639-
A4146639.

119.Shad MK, Lai FW, Fatt CL, Klemes$ JJ, Bokhari A.
Integrating sustainability reporting into enterprise risk
management and its relationship with business
performance: A conceptual framework. Journal of
Cleaner Production. 2019;208:415-25.

120.Shah 1A, Mishra S. Artificial intelligence in advancing
occupational health and safety: An encapsulation of
developments. Journal of Occupational Health.
2024,66(1):uiad017.

121.Shah 1A, Mishra S. Reimagining occupational health and
safety in the era of Al. In: A Biologist's Guide to
Artificial Intelligence. Academic Press; 2024. p. 79-96.

122.Shi B, Su S, Wen C, Wang T, Xu H, Liu M. The
prediction of occupational health risks of benzene in the
printing industry through multiple occupational health
risk assessment models. Frontiers in Public Health.
2022;10:1038608.

123.Shi H, Zeng M, Peng H, Huang C, Sun H, Hou Q, Pi P.
Health risk assessment of heavy metals in groundwater
of Hainan island using the Monte Carlo simulation
coupled with the APCS/MLR model. International
Journal of Environmental Research and Public Health.
2022;19(13):7827.

124.Sileyew KJ. Systematic industrial OSH advancement
factors identification for manufacturing industries: A
case of Ethiopia. Safety Science. 2020;132:104989.

125.Sule AK, Adepoju PA, lkwuanusi UF, Azubuike C,
Odionu CS. Optimizing customer service in
telecommunications: Leveraging technology and data
for enhanced user experience. International Journal of
Engineering Research and Development.

www.allmultidisciplinaryjournal.com

2024,;20(12):407-15. Available from:
http://www.ijerd.com

126.Sule AK, Eyo-Udo NL, Onukwulu EC, Agho MO,
Azubuike C. Green finance solutions for banking to
combat climate change and promote sustainability. Gulf
Journal of Advance Business Research. 2024;2(6):376-
410. DOI: 10.51594/gjabr.v6i2.54

127.Tamoor M, Imran HM, Chaudhry IG. Revolutionizing
construction site safety through artificial intelligence.
Journal of Development and Social Sciences.
2023;4(3):1099-104.

128.Tranter M. Occupational
Management. Routledge; 2020.

129.Ugwuoke U, Okeke F, Obi ES, Aguele B, Onyenemezu
K, Shoham DA. Assessing the relationship between
sleep duration and the prevalence of chronic kidney
disease among veterans in the United States: A 2022
BRFSS cross-sectional study. 2024.

130.Usama M, Ullah U, Muhammad Z, Islam T, Hashmi SS.
Al-enabled risk assessment and safety management in
construction. In: Ethical Artificial Intelligence in Power
Electronics. CRC Press; 2024. p. 105-32.

131.Uwumiro F, Anighoro SO, Ajiboye A, Ndulue CC, God-
dowell OO, Obi ES, et al Thirty-day readmissions after
hospitalization ~ for  psoriatic  arthritis.  Cureus.
2024;16(5).

132.Uwumiro F, Bojerenu MM, Obijuru CN, Osiogo EO,
Ufuah OD, Obi ES, et al Rates and predictors of contrast-
associated acute kidney injury following coronary
angiography and intervention, 2017-2020 U.S.
hospitalizations. SSRN. 2024. Available from:
https://doi.org/10.2139/ssrn.4793659

133.Uwumiro F, Bojerenu MM, Obijuru CN, Osiogo EO,
Ufuah OD, Obi ES, et al Rates and predictors of contrast-
associated acute kidney injury following coronary
angiography and intervention, 2017-2020 U.S.
hospitalizations. SSRN. 2024. Available at: SSRN
4793659.

134.Uwumiro F, Nebuwa C, Nwevo CO, Okpujie V,
Osemwota O, Obi ES, et al Cardiovascular event
predictors in hospitalized chronic kidney disease (CKD)
patients; A nationwide inpatient sample analysis.
Cureus. 2023;15(10).

135.Victor-Mgbachi  TOYIN.  Leveraging artificial
intelligence (Al) effectively: Managing risks and
boosting productivity. 2024.

136.Wollin KM, Damm G, Foth H, Freyberger A, Gebel T,
Mangerich A, et al Critical evaluation of human health
risks due to hydraulic fracturing in natural gas and
petroleum production. Archives of Toxicology.
2020;94:967-1016.

137.Wood MH, Fabbri L. Challenges and opportunities for
assessing global progress in reducing chemical accident
risks. Progress in Disaster Science. 2019;4:100044.

138.Xiao J, Xu X, Wang F, Ma J, Liao M, Shi Y, et al
Analysis of exposure to pesticide residues from
traditional Chinese medicine. Journal of Hazardous
Materials. 2019;365:857-67.

139.Xiong K, Kukec A, Rumrich IK, Rejc T, Pasetto R,
lavarone |, et al Methods of health risk and impact
assessment at industrially contaminated sites: A
systematic review.

140.Yang S, Sun L, Sun Y, Song K, Qin Q, Zhu Z, et al

Towards an integrated health risk assessment framework

of soil heavy metals pollution: Theoretical basis,

conceptual model, and perspectives. Environmental

Pollution. 2023;316:120596.

Hygiene and Risk

1436 |Page



[ international Journal of Multidisciplinary Research and Growth Evaluation www.allmultidisciplinaryjournal.com

141.Zanke P. Exploring the role of Al and ML in workers'
compensation risk management. Human-Computer
Interaction Perspectives. 2022;2(1):24-44.

142.Zurub HH. The effectiveness of the occupational health
and safety management system in the United Arab
Emirates [dissertation]. Aston University; 2021.

1437|Page



