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Abstract: The rapid advancement of technology has significantly transformed occupational health
management, particularly through the integration of wearable devices. This study aims to explore the
effectiveness of wearable technology in monitoring employee well-being, preventing occupational haz-
ards, and enhancing workplace safety. Using a systematic literature review method, this research ana-
lyzes various wearable health technologies, including smartwatches, biosensors, and exoskeletons, and
their impact on workers' physical and mental health. The findings indicate that wearable devices con-
tribute to early detection of health risks, improved ergonomics, and real-time health monitoring, lead-
ing to increased productivity and reduced workplace accidents. However, challenges such as data pri-
vacy concerns, user compliance, and cost-effectiveness must be addressed to optimize implementation.
This study provides insights for organizations to leverage wearable technology as a proactive approach
to occupational health management.
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1. Introduction

The rapid advancement of technology has significantly impacted various aspects of
human life, including occupational health management. Wearable devices, such as smart-
watches, biosensors, and exoskeletons, have been increasingly utilized to monitor employee
well-being and enhance workplace safety (Santoso & Widodo, 2021). These technologies pro-
vide real-time health data, enabling early detection of health risks and reducing workplace
accidents. The integration of wearable technology in occupational health is becoming more
relevant as organizations strive to create healthier work environments and improve produc-
tivity (Putra & Sari, 2020).

Several studies have examined the role of wearable devices in occupational health
management. Research by Rahmawati et al. (2022) highlights how wearable health technolo-
gies facilitate continuous monitoring of physiological parameters, such as heart rate, body
temperature, and movement patterns, contributing to proactive healthcare interventions.
Moreover, wearable devices equipped with artificial intelligence (Al) and Internet of Things
(IoT) capabilities have revolutionized workplace safety by providing real-time alerts for po-
tential hazards (Nugroho & Prasetyo, 2021). However, despite these advantages, challenges
such as data privacy, user compliance, and cost-effectiveness remain significant concerns (Hi-
dayat & Kusuma, 2019).

One critical gap in the existing research is the lack of comprehensive analysis on the
long-term impact of wearable technology on employee well-being and productivity. While
previous studies have primarily focused on technical functionalities and short-term benefits,
there is limited empirical evidence on how these devices influence employees' overall health
and job performance over extended periods (Wahyuni & Setiawan, 2020). Addressing this
gap is crucial for organizations and policymakers to develop sustainable strategies for inte-
grating wearable technology into occupational health programs.

Another essential aspect to consider is the ethical and legal implications of using weart-
able health devices in the workplace. Issues related to employee consent, data security, and
potential misuse of collected health data pose significant challenges (Iskandar & Fauzan,
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2021). Employers must ensure compliance with data protection regulations and establish clear
policies on the ethical use of wearable health technologies. This research aims to bridge the
knowledge gap by evaluating the effectiveness of wearable technology in occupational health
while addressing associated ethical and practical concerns.

This study seeks to explore the impact of wearable devices on employee well-being,
workplace safety, and productivity. By conducting a systematic literature review, this research
will provide insights into the advantages and limitations of wearable health technologies, of-
fering recommendations for their optimal implementation in occupational health manage-
ment. The findings will contribute to the growing body of knowledge on digital health solu-
tions and inform decision-makers on best practices for leveraging wearable devices to im-
prove workplace safety and employee health outcomes.

2. Preliminaries or Related Work or Literature Review

The concept of occupational health is deeply rooted in workplace safety theo-
ries, including Heinrich’s Domino Theory, which suggests that accidents result from
a sequence of unsafe acts and conditions (Heinrich, 1931). This theory highlights the
importance of proactive interventions, such as wearable health devices, in mitigating
workplace hazards. Similatly, the Total Worker Health (TWH) framework emphasizes
an integrated approach to worker well-being, combining occupational safety with per-
sonal health promotion (Nugroho & Prasetyo, 2021). Wearable devices align with this
framework by providing continuous health monitoring and facilitating early interven-
tion.

In addition to these theoretical foundations, the Technology Acceptance
Model (TAM) explains the adoption of wearable health devices in occupational set-
tings. According to Davis (1989), perceived usefulness and ease of use influence the
acceptance of new technologies. Recent studies confirm that employees are more
likely to adopt wearable technology if they perceive tangible benefits to their health
and job performance (Wahyuni & Setiawan, 2020). The Unified Theory of Acceptance
and Use of Technology (UTAUT) further expands on this by identifying performance
expectancy, effort expectancy, social influence, and facilitating conditions as key de-
terminants of technology adoption (Rahmawati et al., 2022).

Empirical research has demonstrated the effectiveness of wearable devices in
occupational health management. A study by Putra & Sari (2020) found that the use
of smartwatches in manufacturing industries significantly reduced workplace acci-
dents by 30% through continuous monitoring of workers’ vital signs. Similarly, Rah-
mawati et al. (2022) reported that wearable biosensors improved early detection of
occupational illnesses, leading to a 25% reduction in sick leave rates among employ-
ees. These findings underscore the potential of wearable technology in enhancing
workplace safety and employee well-being.

Despite these benefits, challenges remain regarding data privacy and ethical
considerations. Iskandar & Fauzan (2021) emphasize that employers must establish
clear policies to protect employees’ health data and ensure compliance with privacy
regulations. Additionally, research by Hidayat & Kusuma (2019) highlights concerns
related to user compliance, as some workers may be reluctant to wear monitoring
devices due to discomfort or concerns about surveillance.

In conclusion, wearable health technology is a promising innovation for occu-
pational health management, supported by established theories and empirical evi-
dence. This study builds upon existing research by examining the long-term impact
of wearable devices on employee well-being and productivity while addressing ethical
and practical challenges associated with their implementation.
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3. Proposed Method

This study employs a quantitative research design to examine the impact of wearable
health devices on employee well-being and workplace safety. The research follows a cross-
sectional survey method, collecting data from employees in various industrial sectors who use
wearable health devices. The population consists of workers in manufacturing, healthcare,
and service industries, with a sample size of 250 respondents determined using the Slovin
formula (Slovin, 1960). A stratified random sampling technique is applied to ensure represen-
tation across different sectors (Santoso & Widodo, 2021).

The primary data collection method involves structured questionnaires distributed via
online platforms. The questionnaire consists of three sections: demographic information,
wearable device usage patterns, and perceived impact on health and productivity. The instru-
ment is adapted from previous studies on technology adoption and occupational health (Putra
& Sari, 2020). The validity and reliability of the instrument are tested using Cronbach’s alpha,
yielding a reliability coefficient of 0.85, indicating high internal consistency (Rahmawati et al.,
2022).

The data analysis employs descriptive statistics, correlation analysis, and multiple regres-
sion models. Descriptive statistics summarize demographic variables and usage patterns.
Pearson correlation analysis examines the relationships between wearable device adoption
and employee well-being. A multiple regression model is used to test the effect of wearable
technology on workplace safety, with the following regression equation:

Y = B0 + B1X1 + B2X2 + B3X3 + ¢

where:

. Y = Employee well-being and workplace safety

. X1 = Wearable device adoption

. X2 = Employee engagement

. X3 = Workplace environmental factors

. B0 = Intercept

. B1, B2, B3 = Regression coefficients

. ¢ = Error term (Nugroho & Prasetyo, 2021).

The hypothesis testing follows the significance level of a = 0.05, with F-tests and t-tests
used to determine statistical significance. The study also incorporates thematic analysis for
qualitative feedback collected through open-ended survey questions (Hidayat & Kusuma,
2019).

4. Results and Discussion

The data collection process was conducted over a period of three months, from
January to March 2024, in various industrial sectors in Indonesia. The study involved
employees from manufacturing, healthcare, and technology sectors, focusing on the
implementation of wearable devices to monitor occupational health parameters. The research
locations were selected based on the presence of digital health integration within the
workplace (Setiawan & Rahayu, 2023).

The analysis results indicate a significant improvement in employee well-being when
utilizing wearable health monitoring devices. Table 1 presents a summary of the physiological
parameters recorded, including heart rate, stress levels, and activity levels. The data were
analyzed using statistical methods to determine the effectiveness of wearable devices in
reducing workplace-related health issues (Santoso, 2022).

‘Parameter ‘ ‘Before Implemeutation‘ ‘Aﬁer Implemeutation‘
‘Heaﬂ Rate Variability{ ‘45 ms HéS ms ‘
‘Stress Level Index HT.Z HS.I ‘
‘Daily Steps ‘ ‘5.000 H8.500 ‘

The findings align with the theoretical framework of occupational health technology,
supporting previous studies that emphasize the role of digital health interventions in
improving employee productivity and reducing absenteeism (Hidayat, 2021). However, some
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discrepancies were noted, particularly in industries with minimal technology adaptation,
where wearable device usage was inconsistent due to lack of awareness and resistance to
change (Prasetyo & Wibowo, 2020).

The implications of this research highlight the necessity for organizations to invest in
health technology to enhance employee well-being. From a theoretical perspective, the study
reinforces the concept of digital health integration in occupational settings. From a practical
standpoint, companies must ensure adequate training and incentives for employees to
optimize the use of wearable devices (Yusuf et al., 2023).

Conclusions

The findings of this study confirm that the implementation of wearable health moni-
toring devices in the workplace significantly enhances employee well-being by improving
physiological indicators such as heart rate variability, stress level index, and physical activity.
These results align with prior research emphasizing the benefits of digital health technology
in occupational settings (Santoso, 2022; Setiawan & Rahayu, 2023). However, challenges re-
main in industries with low technological adaptation, highlighting the need for greater aware-
ness and engagement from both employees and employers (Prasetyo & Wibowo, 2020).

Based on these findings, it is recommended that companies integrate wearable health
technology into their occupational health programs while providing adequate training and
suppott to ensure propet utilization. Policymakers should also consider regulations that pro-
mote digital health solutions to enhance workplace productivity and employee well-being (Hi-
dayat, 2021).

This study is subject to certain limitations, including its focus on specific industries
and a limited sample size. Future research should explore the long-term effects of wearable
health devices on employee well-being across diverse occupational settings and examine po-
tential psychological and behavioral factors influencing device adoption (Yusuf et al., 2023).
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