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Analysis of Research Trends in Monitoring Mental and
Physical Health of Workers in the Industry 4.0 Environment
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{Abstract)

Industry 4.0 has brought about significant changes in the roles of workers through
the introduction of innovative technologies. In smart factory environments, workers are
required to interact seamlessly with robots and automated systems, often utilizing
equipment enhanced by Virtual Reality (VR) and Augmented Reality (AR) technologies.
This study aims to systematically analyze recent research literature on monitoring the
physical and mental states of workers in Industry 4.0 environments. Relevant literature
was collected using the Web of Science database, employing a comprehensive
keyword search strategy involving terms related to Industry 4.0 and health monitoring.
The initial search yielded 1,708 documents, which were refined to 923 journal articles.
The analysis was conducted using VOSviewer, a tool for visualizing bibliometric data.
The study identified general trends in the publication years, countries of authors, and
research fields. Keywords were clustered into four main areas: ‘Industry 4.0°, ‘Internet
of Things’, ‘Machine Learning’, and ‘Monitoring’. The findings highlight that research
on health monitoring of workers in Industry 4.0 is still emerging, with most studies
focusing on using wearable devices to monitor mental and physical stress and risks.
This study provides a foundational overview of the current state of research on health
monitoring in Industry 4.0, emphasizing the need for continued exploration in this
critical area to enhance worker well-being and productivity.
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Table 1. The number of papers and citations by

country
Rank | Country Tl;? 3:;2?: T | Citations ’I;?Itglnél;hnk

1 China 129 3388 82
2 USA 111 3174 115
3 India 108 1724 101
4 Italy 103 3950 62
5 Spain 80 1719 84
6 Germany 79 2007 65
7 UK 66 1349 74
8 France 47 1333 85
9 Australia 46 1332 46
10 | Portugal 42 617 36
11 | South 39 832 40
12 Efaﬂﬂ; 35 750 51
13 Brazil 34 431 15
14 Canada 34 854 32
15 | Malaysia 28 507 44
16 | Pakistan 26 733 58
17 Poland 26 240 30
18 Turkey 24 1575 53
19 Norway 22 513 55
20 Taiwan 22 263 8
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Table 2. Keywords in each cluster

Cluster

Keywords

Industry 4.0 (15 keywords)

* artificial intelligence

* augmented reality

1 * automation

* big data

* cyber-physical
systems

* digital twin

* digitalization

* industry 4.0

* maintenance

* manufacturing
* simulation

* smart factory
* smart Sensors
* sustainability
* virtual reality

Internet of Things

(10 keywords)

* blockchain

2 * cloud computing
* cybersecurity

* edge computing
* fog computing

* healthcare

* internet of things

* interoperability

* security

* smart
manufacturing

Machine Learning (8 keywords)

* anomaly detection

3 |+ condition monitoring
* deep learning

* fault detection

* fault diagnosis

* feature extraction

* machine learning

* predictive
maintenance

Monitoring (8 keywords)

* data models

4 * monitoring

* prognostics and
health management

* real-time systems

* reliability

* safety

* Sensors

* wireless sensor
networks
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Fig. 4 Keyword network map by VOSviewer 1.6.20
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