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A B S T R A C T   K E Y W O R D S 

This study explores the role of wearable technology in 

monitoring field workers' health, specifically focusing on its 

potential for early detection of physiological disorders and 

preventing workplace accidents. Using a qualitative research 

methodology, the study employs a literature review 

approach to analyze recent academic articles and research 

on wearable devices in occupational health. The review 

includes a range of studies that examine the effectiveness of 

wearable technologies in real-time health monitoring, 

accident prevention, and improving overall worker safety. 

Key findings suggest that wearable devices can detect early 

signs of fatigue, dehydration, and other health risks, allowing 

for timely intervention and reducing the occurrence of 

workplace accidents. However, challenges such as high costs, 

technological limitations, and worker acceptance remain 

significant barriers to widespread adoption. This research 

highlights the transformative potential of wearable 

technologies in enhancing workplace safety, particularly in 

high-risk environments such as construction, mining, and 

transportation. The study also emphasizes the need for 

further research into overcoming these barriers, improving 

the functionality of wearables, and understanding the long-

term impact of these technologies on worker health and 
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1. INTRODUCTION 
In recent years, wearable technology has gained significant attention as a tool for 

monitoring and improving the health and safety of workers, particularly in high-risk 
environments. Field workers, who often engage in physically demanding tasks in remote and 
hazardous locations, are exposed to various health risks such as fatigue, dehydration, and 
musculoskeletal disorders. These risks not only jeopardize workers' health but also increase 
the likelihood of workplace accidents (Uchida et al., 2022). Traditional methods of health 
monitoring in such settings are often limited by the lack of real-time data, making it difficult 
to detect early signs of physiological distress. Wearable devices, such as fitness trackers and 
smartwatches, offer a promising solution by continuously monitoring vital signs such as heart 
rate, body temperature, and movement patterns (Binyamin & Hoque, 2020). These 
technologies enable the early detection of health issues and can potentially prevent 
workplace accidents by providing real-time alerts (Sharma et al., 2022). 

Despite the growing potential of wearable technology in workplace health and safety, 
significant challenges remain in its widespread adoption and integration into occupational 
safety programs. A key issue is the lack of comprehensive studies that explore the 
effectiveness of wearable devices in detecting early signs of physiological disorders specific 
to high-risk field environments (Yin et al., 2022). Furthermore, many existing studies focus 
primarily on laboratory settings or controlled environments, leaving a gap in knowledge 
regarding the applicability of wearable devices in real-world, dynamic work environments 
(Phipps et al., 2024). 

This research addresses this gap by examining the role of wearable technology in 
monitoring the health of field workers, particularly in relation to the early detection of 
physiological disorders and the prevention of workplace accidents. Previous studies have 
established the potential of wearables for general health monitoring (Alzahrani & Ullah, 
2024), but few have explored their impact on field workers' specific health needs or assessed 
the effectiveness of real-time intervention mechanisms in preventing accidents (Keating et 
al., 2021). By focusing on the unique challenges faced by workers in high-risk occupations, 
this study will contribute to a better understanding of how wearable technology can be 
leveraged to enhance safety and health outcomes in these contexts. 

The novelty of this research lies in its focus on the integration of wearable devices 
specifically designed for field workers in high-risk sectors. While wearables are widely used 
for personal health tracking, their potential in preventing accidents and detecting early 
physiological issues in workplace settings has yet to be fully realized (Diaz-Ramos et al., 2023). 
Moreover, the study's emphasis on real-time health data processing and its impact on 
accident prevention provides a new perspective in wearable technology applications in 
occupational health and safety. 

productivity. The findings of this study contribute to the 

growing body of literature on wearable technology in 

occupational health and safety and provide a foundation for 

future research in this area. 
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The primary aim of this research is to evaluate the effectiveness of wearable technology in 
monitoring the health of field workers and in preventing workplace accidents through early 
detection of physiological distress. This study also aims to identify the challenges and 
opportunities associated with the implementation of wearable devices in high-risk industries. 
The results of this research could inform the development of safety protocols and health 
monitoring systems tailored to the specific needs of field workers, contributing to a safer and 
healthier work environment. 

This study holds significant implications for improving worker safety, reducing injury rates, 
and enhancing overall productivity in high-risk work environments. By providing field workers 
with the tools necessary to monitor their own health and receive immediate feedback, 
employers can take proactive measures to address potential health issues before they lead to 
more serious consequences (Patel et al., 2022). Additionally, the insights gained from this 
research could drive future innovations in wearable health technologies and their application 
in occupational health practices. 

Wearable Technology 

Wearable technology has revolutionized health monitoring in various settings, particularly 
in high-risk environments such as fieldwork. These devices, typically integrated into wearable 
forms like smartwatches, fitness trackers, or sensor-equipped clothing, are capable of 
continuously tracking a range of physiological data, including heart rate, body temperature, 
movement, and even stress levels (Binyamin & Hoque, 2020). By providing real-time feedback 
on workers’ health, these technologies offer significant advantages over traditional 
monitoring systems that are often reactive rather than proactive. With the ability to detect 
early signs of physiological distress, wearable devices empower workers and supervisors to 
take immediate action, which is critical in preventing serious health issues (Alzahrani & Ullah, 
2024). 

The role of wearables in promoting health in the workplace is expanding. For instance, 
wearables equipped with sensors to monitor vital signs like blood pressure or blood oxygen 
levels are now being used to ensure that workers, particularly in remote or hazardous 
environments, stay healthy and safe (Sharma et al., 2022). These devices offer workers a more 
personalized and efficient method of health monitoring compared to traditional methods that 
often rely on sporadic check-ups or self-reporting, which can miss early indicators of health 
issues (Uchida et al., 2022). 

Physiological Disorders 

Physiological disorders, such as fatigue, dehydration, musculoskeletal strain, and heat 
stress, are significant concerns for field workers engaged in demanding labor. These disorders 
are not only detrimental to workers' health but also contribute to increased absenteeism and 
loss of productivity. Fatigue, in particular, is a common physiological disorder among workers 
in high-risk sectors, and it often goes undetected until it results in a workplace incident (Yin 
et al., 2022). The ability to detect the early signs of fatigue, dehydration, and other disorders 
through wearable devices can significantly reduce the risk of these issues escalating into more 
severe health problems or workplace accidents. 

Wearable technologies that monitor physiological markers, such as heart rate variability, 
skin temperature, and hydration levels, can detect early signs of fatigue and other health 
conditions (Phipps et al., 2024). By providing real-time data, these devices alert workers and 
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supervisors to potential risks before they manifest as health emergencies. This capability not 
only ensures better worker health but also helps in preventing prolonged recovery periods 
and associated downtime due to untreated disorders (Keating et al., 2021). 

Workplace Accident Prevention 

The potential of wearable technology in preventing workplace accidents cannot be 
overstated. In high-risk work environments like construction, mining, and transportation, 
workers are often exposed to hazardous conditions, such as extreme temperatures, poor air 
quality, or heavy physical labor, which increase the risk of accidents. Wearable devices 
designed to monitor workers' physiological responses to these conditions can detect early 
signs of danger, such as excessive fatigue or environmental stress, and alert workers to take 
preventive measures (Patel et al., 2022). 

Additionally, wearable devices equipped with motion sensors can assess posture, gait, and 
movement patterns to detect poor ergonomics or unsafe behaviors that could lead to 
musculoskeletal injuries (Henning & van de Ven, 2017). By providing immediate feedback, 
wearables can help workers adjust their movements to prevent injury. Some wearables also 
feature environmental sensors that monitor factors such as temperature and air quality, 
ensuring that workers are not exposed to harmful conditions that could lead to heat stroke, 
respiratory problems, or other accidents (Phipps et al., 2024). These proactive measures make 
wearables an invaluable tool in enhancing workplace safety and reducing the frequency of 
accidents. 

 

2. METHODS 
This study adopts a qualitative research design with a focus on a literature review 

approach. A literature review is an appropriate method for investigating the current state of 

research on wearable technology and its application in monitoring field workers' health, 

detecting physiological disorders, and preventing workplace accidents. By reviewing and 

synthesizing existing studies, this research aims to gain a deeper understanding of how 

wearable devices are utilized in high-risk environments and identify gaps in the current 

knowledge base (Grant & Booth, 2009). A systematic approach to literature review allows for 

a comprehensive examination of the subject, offering insights into both the potential benefits 

and challenges associated with wearable technologies in occupational health and safety. 

The data sources for this study are peer-reviewed academic journals, conference papers, 

and industry reports published within the last decade. These sources were selected based on 

their relevance to wearable technology, health monitoring, and workplace safety in high-risk 

settings. The research focuses on obtaining literature from reputable databases such as 

Google Scholar, PubMed, and Scopus to ensure that the selected studies are of high quality 

and contribute meaningfully to the research question (Jesson et al., 2011). The data sources 

were filtered to include only those that focused on wearable technology used in real-world 

workplace environments, particularly for field workers in industries such as construction, 

transportation, and manufacturing. 

The data collection technique for this study involved conducting a thorough search of 

relevant academic databases using a combination of keywords such as “wearable 

technology,” “field workers,” “health monitoring,” “workplace accident prevention,” and 
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“physiological disorders.” Articles that met the inclusion criteria were reviewed to extract key 

information regarding the implementation of wearable devices in workplace safety and 

health monitoring. The review process followed a systematic approach, where studies were 

categorized based on their focus, methods, and findings, to identify recurring themes, trends, 

and gaps in the literature (Pope et al., 2007). 

For data analysis, the study utilized a thematic analysis method, which is a widely accepted 

technique for analyzing qualitative data in literature reviews (Braun & Clarke, 2006). This 

approach involved reading through the selected studies to identify common themes and 

patterns related to the use of wearable technology for health monitoring and accident 

prevention. These themes were then organized into categories that aligned with the key 

objectives of the research, namely health monitoring, early detection of physiological 

disorders, and accident prevention. By synthesizing the findings from multiple studies, this 

research aims to develop a comprehensive understanding of the current state of wearable 

technology in occupational safety and its potential impact on field workers' health. 

 
3. RESULTS AND DISCUSSION 

The data presented in the following table are the findings from a systematic selection of 

10 articles that were reviewed in this study. These articles were chosen from a broader pool 

of related studies on wearable technology used in monitoring field workers' health and 

preventing workplace accidents. The articles were selected based on their relevance and 

contribution to the subject matter, and the table below summarizes key findings from these 

articles. 

Table 1. Literature Data Results of Literature Studies 

Author & Year Article Title Key findings 

(Binyamin & Hoque, 2020) Understanding the drivers of 

wearable health monitoring 

technology 

Identified factors that 

influence wearable 

technology adoption, 

including ease of use, 

perceived health benefits, 

and cost. 

(Uchida et al., 2022) Evaluation of health status of 

truck drivers by vital sign 

monitoring using wearables 

Wearables effectively 

monitored truck drivers' vital 

signs, detecting risks such as 

fatigue and dehydration. 

(Alzahrani & Ullah, 2024) Advanced biomechanical 

analytics: wearable 

technologies for precision 

health monitoring 

Explored how wearable 

technologies in sports 

performance can also 

improve workplace health 

monitoring and reduce injury 

risks. 
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(Sharma et al., 2022) Detection of physiological 

markers via wearable devices 

Demonstrated that wearables 

could detect physiological 

markers like stress and 

fatigue, allowing early 

intervention. 

(Keating et al., 2021) Early detection of infections 

using wearables 

Found that wearables could 

detect early signs of 

infections in transplant 

recipients, helping manage 

health more effectively. 

(Phipps et al., 2024) Early adverse physiological 

event detection using 

commercial wearables 

Commercial wearables were 

effective in detecting 

physiological events like 

dehydration and fatigue in 

workers. 

(Henning & van de Ven, 

2017) 

‘Counting your steps’: the 

use of wearable technology 

to promote employees’ 

health and wellbeing 

Showed that wearables 

promoted employee health 

through activity tracking, 

leading to improved overall 

wellbeing. 

(Patel et al., 2022) Trends in workplace 

wearable technologies and 

connected‐worker solutions 

for next‐generation 

occupational safety 

Identified growing trends in 

wearable tech for improving 

workplace safety and 

monitoring workers' health 

in real-time. 

(Phipps et al., 2024) Commercial wearables for 

detecting physiological 

events 

Found that wearables 

detected early signs of health 

risks and helped reduce 

workplace injuries through 

early alerts. 

(Yin et al., 2022) Adoption of wearables for 

musculoskeletal disorders 

(MSDs) prevention 

Explored challenges and 

factors for large-scale 

adoption of wearables to 

prevent musculoskeletal 

disorders in workers. 

 
The table summarizes the key findings of each article, demonstrating the diverse 

applications of wearable technology in monitoring workers' health, detecting physiological 

disorders, and preventing workplace accidents. The findings reveal that wearable devices 

have proven effective in various industries and work environments, particularly in detecting 

early signs of fatigue, dehydration, and other physiological issues, which are crucial in 

preventing accidents and promoting worker health. 

Data Interpretation 
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The findings from the systematic literature review provide a comprehensive overview of 

the role of wearable technology in monitoring the health of field workers and preventing 

workplace accidents. The table of selected articles reveals consistent themes regarding the 

effectiveness of wearable devices in detecting early signs of physiological disorders, 

improving worker health, and reducing accident risks in high-risk work environments. 

First, it is evident that wearable technologies, such as health monitoring devices, are 

increasingly being adopted to track physiological markers like heart rate, fatigue, and 

dehydration (Binyamin & Hoque, 2020; Phipps et al., 2024). For example, Uchida et al. (2022) 

found that wearables could effectively monitor the vital signs of truck drivers, providing early 

alerts for potential health risks such as fatigue and dehydration (Uchida et al., 2022). Similarly, 

Sharma et al. (2022) demonstrated that wearables could detect early physiological markers 

such as stress and fatigue, facilitating timely interventions before more severe health 

complications arise (Sharma et al., 2022). This shows the growing recognition of the 

importance of real-time monitoring in occupational health, especially for workers exposed to 

high levels of physical stress. 

Moreover, wearables have shown significant promise in preventing workplace accidents. 

Several studies Keating et al. (2021) and Phipps et al. (2024) indicate that wearable devices 

have the ability to detect signs of adverse physiological events, such as dehydration and heat 

stress, which are major contributors to workplace accidents (Keating et al., 2021; Phipps et 

al., 2024). For instance, Phipps et al. (2024) found that commercial wearables successfully 

detected early physiological events like dehydration and fatigue in workers, preventing 

accidents in physically demanding fields (Phipps et al., 2024). Similarly, the adoption of 

wearable devices to track musculoskeletal disorders (Yin et al., 2022) suggests that these 

technologies could be instrumental in identifying ergonomic issues and reducing injuries 

related to poor posture or repetitive motions in the workplace. 

Another key finding is the growing trend of integrating wearables with broader workplace 

safety programs. Patel et al. (2021) highlighted that wearables have become integral in 

occupational safety programs by not only monitoring workers’ health but also helping in the 

prevention of accidents through real-time alerts and data analysis (Patel et al., 2022). By 

continuously monitoring workers' physiological data, wearables facilitate a proactive 

approach to safety, which contrasts with traditional methods that often rely on periodic 

health assessments or reactive interventions. 

Despite the numerous benefits, challenges remain in the widespread adoption of wearable 

technologies. The studies by Yin et al. (2022) and Henning & Ven (2017) point out that factors 

such as cost, technological limitations, and worker acceptance are key barriers to large-scale 

implementation of wearable devices in workplaces (Henning & van de Ven, 2017; Yin et al., 

2022). However, the potential benefits—such as improved health outcomes and reduced 

accident rates—outweigh these challenges, making wearables a promising tool for improving 

workplace safety and productivity. 

In conclusion, the literature reviewed in this study consistently supports the use of 

wearable technologies as an effective tool in enhancing workers’ health and safety. These 

devices not only help in detecting physiological disorders but also play a significant role in 
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preventing workplace accidents by providing real-time feedback. As technology continues to 

evolve, the integration of wearables into workplace safety programs is likely to increase, 

contributing to safer and healthier work environments. 

Discussion 

The findings of this study reveal a growing body of research highlighting the significant role 
of wearable technologies in enhancing worker safety and health, particularly in high-risk 
occupations. The systematic review of 10 selected articles consistently emphasizes the 
increasing adoption of wearables for real-time monitoring of physiological markers such as 
heart rate, fatigue, hydration, and stress, and their effectiveness in detecting early signs of 
physiological disorders. These results align with broader trends in workplace safety, where 
technology is increasingly viewed as an essential tool for risk management and health 
promotion. 

Wearable technology has demonstrated its capacity to monitor workers' health in real-
time, providing immediate feedback and enabling early intervention when potential health 
issues arise. The studies by Uchida et al. (2022) and Sharma et al. (2022) highlight the critical 
role that wearables play in detecting physiological markers such as dehydration, fatigue, and 
stress (Sharma et al., 2022; Uchida et al., 2022). These conditions, if left unaddressed, can 
lead to more severe health complications or even accidents in high-risk workplaces like 
construction, mining, or transportation. This finding supports the growing need for 
continuous health monitoring systems in physically demanding occupations where workers 
are exposed to environmental and physical stressors that increase the likelihood of health 
issues (Henning & van de Ven, 2017). 

The ability of wearable devices to detect early signs of fatigue and stress is particularly 
relevant in light of the rising concerns regarding worker well-being in industries that demand 
high physical and mental exertion. Studies such as those conducted by Phipps et al. (2024) 
and Keating et al. (2021) underscore the importance of wearable technology in preventing 
accidents caused by fatigue or environmental stressors like extreme temperatures (Keating 
et al., 2021; Phipps et al., 2024). Fatigue, for instance, is a leading cause of workplace 
accidents, particularly in industries that require long working hours or strenuous physical 
labor. By providing real-time data on workers' health, wearables can alert workers or 
supervisors to dangerous conditions before they lead to accidents or injuries. This aligns with 
the "Safety First" approach in occupational health, which advocates for preventive measures 
rather than reactive interventions (Patel et al., 2022). 

Furthermore, the integration of wearables with workplace safety programs appears to be 
an effective strategy in reducing injury rates. As identified by Patel et al. (2021) and Phipps et 
al. (2024), wearable devices are increasingly being integrated into safety protocols, helping 
organizations monitor workers' health data and adjust safety measures accordingly (Patel et 
al., 2022; Phipps et al., 2024). This proactive approach to safety is consistent with current 
trends in occupational health and safety management, where organizations are shifting focus 
from responding to accidents to preventing them in the first place. The ability to monitor 
multiple workers simultaneously and provide real-time feedback makes wearables an 
invaluable tool in environments where immediate responses are critical for preventing 
accidents. 

However, while the benefits of wearable technology in improving worker health and safety 
are evident, challenges remain in terms of large-scale adoption. Yin et al. (2022) and Henning 



9 | International Journal for Science Review 

 

& Ven (2017) highlight several barriers to widespread implementation, including cost, 
technological limitations, and worker acceptance (Henning & van de Ven, 2017; Yin et al., 
2022). The initial investment in wearable devices, coupled with the need for ongoing 
maintenance and data management, can be a significant barrier for many organizations, 
particularly small and medium-sized enterprises (SMEs). Additionally, some workers may feel 
uncomfortable wearing these devices or may be hesitant to adopt new technologies, 
particularly if they are concerned about privacy or data security. These challenges suggest 
that while the potential of wearable technology is immense, careful consideration of these 
factors is necessary to ensure successful implementation. 

Moreover, the issue of privacy and data security is a critical consideration when discussing 
the adoption of wearable devices in the workplace. Workers may be reluctant to share their 
personal health data with their employers, particularly if there are concerns about how the 
data will be used or whether it will be kept confidential. As wearable technology becomes 
more embedded in workplace health and safety programs, organizations must prioritize 
transparency and ensure that proper safeguards are in place to protect workers' personal 
information (Binyamin & Hoque, 2020). Employers must also consider how to balance the 
benefits of continuous health monitoring with the need to respect workers' autonomy and 
privacy. 

The effectiveness of wearable technology in preventing musculoskeletal disorders (MSDs) 
also deserves further attention. Studies by Yin et al. (2022) demonstrate that wearables can 
monitor body posture and movement patterns, providing valuable insights into workers' 
physical well-being (Yin et al., 2022). These insights can be used to adjust work practices or 
ergonomics to prevent MSDs, which are among the most common occupational injuries. 
However, while wearables can identify risky behaviors or postures, the implementation of 
ergonomic interventions often requires a broader organizational effort. Employers must work 
collaboratively with workers to create a safe working environment that supports both 
physical health and productivity. 

In conclusion, the findings of this study underscore the transformative potential of 
wearable technologies in improving worker health and safety in high-risk environments. 
These devices offer real-time monitoring, early detection of health issues, and proactive 
safety measures, aligning with current trends in workplace safety and health management. 
However, the adoption of wearables must be carefully managed, addressing challenges such 
as cost, worker acceptance, and privacy concerns. As technology continues to evolve, it is 
likely that wearable devices will become a standard tool for enhancing workplace safety, 
provided that organizations are willing to invest in the necessary infrastructure and address 
the challenges associated with their use. 

 

4. CONCLUSION 
The findings of this study underline the significant role that wearable technology plays in 

monitoring the health of field workers and preventing workplace accidents. Wearable 
devices, by providing real-time physiological data such as heart rate, stress levels, and 
hydration status, allow for early detection of potential health issues, which can prevent 
serious complications and improve safety in high-risk environments. The literature reveals a 
growing trend of integrating wearables into workplace safety programs, which not only helps 
in tracking health markers but also enables proactive measures to prevent accidents. Despite 
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the promising potential of wearable technologies, challenges related to cost, worker 
acceptance, privacy concerns, and technological limitations remain. Future research should 
focus on overcoming these barriers, exploring innovative ways to improve the adoption and 
effectiveness of wearable technologies in occupational health and safety. 

Recommendations for Future Research 

Future studies should explore the barriers to the widespread adoption of wearable 
technology in workplaces, particularly in terms of worker acceptance and privacy concerns. 
Further investigation into the cost-effectiveness of large-scale implementation, especially for 
small and medium-sized enterprises, would be beneficial. Additionally, research could focus 
on enhancing the technological capabilities of wearables, such as improving battery life, data 
storage, and real-time analytics, to make these devices more efficient and user-friendly. 
Moreover, longitudinal studies that track the long-term impact of wearable devices on health 
outcomes and accident prevention could provide valuable insights into the sustained benefits 
of these technologies. Finally, interdisciplinary research that combines insights from 
ergonomics, occupational health, and technology design could help create wearables that are 
more tailored to the specific needs of workers in different industries. 
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