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Abstract 

Safety and health are intricately interwoven and have become indispensable to the 

thriving business world and anthropology. It is concerned with ensuring employees’ 

physical, emotional, and mental well-being. Based on the Scopus and Web of 

Science databases, the current study intends to analyse the global research output on 

machine learning in safety and health. This study utilized ScientoPy and VOSviewer 

to delve into the annual growth, patterns of research communication on source titles, 

international collaboration among countries, and authors’ keyword analysis. This 

study found that the Web of Science database tracks the evolution of publications 

throughout time. PLoS One has surpassed all other source titles in terms of 

publishing activity. Also, this study indicated that US researchers are constantly 

working on machine learning in safety and health research and have developed 

significant collaborations with China and Australia. Between 2020 and 2021, the 

University of Toronto published 86% of all papers, outpacing other institutions.  The 

keywords “machine learning”, “artificial intelligence”, “electronic health records”, 

“deep learning”, and “mental health” were the most popular and trending keywords 

in 2020 and 2021, and “artificial intelligence” appeared in most publications among 

others. Future researchers should conduct scoping or systematic literature reviews to 

elucidate the relationships between these terms. This study may entice the curiosity 

of practitioners and researchers to advance new knowledge in this field by being 

devoted to cutting-edge research in the contemporary philosophy of science, 

cognitive, and cultural anthropology on machine learning in safety and health 

research. In conclusion, this scientometric analysis demonstrates that machine 

learning in safety and health is a study domain that requires further refinement in 

future research, as this technology has the potential to significantly improve 

workplace safety and health through targeted applications with clear benefits. 

 

Keywords: Machine Learning, Safety, Health, Scientometric, Scopus, Web of Science, 

Publication Trajectories. 

 

Introduction 

Based on an anthropological standpoint, safety and health in any business are becoming an 

apparent priority increasingly. One strength of the interpretive approach relevant to this context 

is that the researcher provides an account of other people’s beliefs and actions; the exercise is 

effectuated with the consideration that the interpretation is motivated by historical and cultural 

causes (Sachs,1990). Safety specialists agree that organizations’ emphasis on wellness extends 
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to employee safety in and out of the business operations; it’s about ensuring employees’ 

physical, emotional, and mental well-being (Abdullah, Hashim & Abd Aziz, 2020; Van Nunen, 

Li, Reniers & Ponnet, 2018). Likewise, managing safety and health in organizations relies 

heavily on preventing accidents, illnesses, and diseases (Abdullah & Abd Aziz, 2020). It is vital 

since managing safety and health has become an integral part of business operations (Krstić, 

Rađenović & Živković, 2022). Companies must undertake risk assessments to determine 

hazards and threats, simultaneously establishing measures to prevent worker injuries (Gul & 

Ak, 2018), fatalities, or even workplace mishaps that could lead to trauma.   

However, although many companies have implemented safety and health programs, 

accidents or other risk elements still prevail. The reality that accidents often occur and 

occasionally fatally at factories, building sites, warehouses, and other workplaces cannot be 

concealed (Bas & Koseoglu, 2019; Heo et al., 2018; Shao, Hu, Liu, Chen & He, 2019). Hence, 

the best strategy for identifying high-risk workplaces is enforcing safety-leading indicators. 

However, there is a shortage of verified leading indicators capable of accurately classifying the 

safety risk level (Poh, Ubeynarayana & Goh, 2018). This development is beginning to transform 

the safety and health management paradigm by appealing to artificial intelligence (AI), the 

Internet of Things (IoT), and intelligent devices as the industrial 4.0 era unfolds (Badri, 

Boudreau-Trudel & Souissi, 2018).  

Machine learning (ML), a subset of AI, has been an effective predictive tool due to its 

extensive applications across multiple industries and disciplines (Yang, Fidelis & Sun, 2019). 

ML has become a technology used to augment and enhance physicians’ cognitive capabilities 

in the health industry as they provide treatment to increasingly complex patients (Bini, 2018). 

In safety-critical industries such as the petroleum and chemical industries, ML has been utilized 

to assess a drive-off scenario to forecast risk intensification or reduction when system 

circumstances change (Paltrinieri, Comfort & Reniers, 2019). The capacity of networks and 

computing devices to collect, store, and transport massive amounts of data has increased 

dramatically over the last decade, resulting in “Big Data” (Naeem et al., 2022).  

In terms of data mining and analysis, AI is permeating and demonstrating remarkable 

capabilities in a wide range of fields of science and technology for developing practical 

algorithms and software for computer vision, language processing, and image recognition, 

among other applications (Ashok, Madan, Joha & Sivarajah, 2022). ML is a broad category of 

algorithms and modeling tools used for numerous data processing tasks to replicate human 

intelligence by observing its surroundings (El Naqa & Murphy, 2015). ML is one of the most 

powerful strategies in artificial intelligence, as it employs algorithms to learn from data (Jordan 

& Mitchell, 2015). While all ML techniques fit models to data, the specific methods are pretty 

varied and can appear bewildering at first glance (Greener, Kandathil, Moffat & Jones, 2022). 

As algorithms, the data used to train them and the models they generate become more powerful 

and ingrained in society; thus, safety concerns must be discoursed (Varshney, 2016). 

ML algorithms aim to create a statistical model that can be used to make predictions, 

classifications, and estimations. For instance, researchers have used ML algorithms to treat 

cancer, provide supportive care, and alleviate shoulder discomfort and respiratory diseases 

(Trung, Huy & Le, 2021). It is designated that ML methods for extracting health indicators 

from events and transient data can be exploited as input parameters for predictive models to 

forecast future health circumstances (Sirola & Hulsund, 2021). Cancer prediction is a far cry 

from risk-based inspection object targeting. However, both are examples of predictive 
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challenges. (Liakos, Busato, Moshou, Pearson & Bochtis, 2018) clarified further that ML 

methods typically begin with a learning process in which the goal is to improve performance 

by learning from “experience” (training data). They add that a collection of attributes frequently 

describes a particular example, also referred to as a feature or variable. ML tasks are typically 

classified into broad categories based on the type of learning, either supervised or unsupervised, 

the learning models used to accomplish the task, or the learning models used to achieve the 

mission (Liakos et al., 2018).  

Numerous studies have established the utility of ML approaches in safety and health 

research. The studies include those undertaken by Bonifazi, Corradini, Ursino, Virgili, 

Anceschi and De Donato (2021), Koklonis, Sarafidis, Vastardi and Koutsouris (2021), 

Simsekler, Rodrigues, Qazi, Ellahham & Ozonoff (2021), Tang and Golparvar-Fard (2021), 

Yong, Xiaoming and Alshehri (2021). Bonifazi et al. (2021) developed a new way to improve 

safety using Sentient Multimedia Systems and Machine Learning. These systems can detect 

falls, send out alarms, and coordinate rescue operations. Koklonis et al. (2021) developed an 

ML-based Decision Support Systems model for predicting workplace accidents. This model is 

based on hospital workplace incident and accident data collected by personnel and safety 

engineers. Preliminary findings suggest that the proposed system can help predict accidents and 

evaluate the effectiveness of safety and health interventions. 

Simsekler et al. (2021) investigated the link between organizational factors and patient and 

staff safety errors. This study was the first to use ML algorithms to compare patient and staff 

safety drivers in this specific context. Tang and Golparvar-Fard (2021) revealed that an ML-

based severity prediction model could predict the severity level based on a worker’s state. An 

ablation study demonstrates that the complete worker state is more predictive of severity level 

than any worker state based on partial visual information. These findings are corroborated by a 

newly introduced large image dataset that includes exhaustive annotations of single-worker 

activity, body pose, personal protective equipment, tools, and materials. Yong et al. (2021) 

applied ML to analyze and detect burst signals in an intelligent healthcare system to protect 

public health. They discovered that differential correlation detection has excellent frequency 

deviation robustness, constant false alarm, and detection threshold. These features make 

differential correlation detection ideal for burst detection. These results also show how to set 

the detection threshold to meet system performance requirements under various conditions. 

Based on previous studies, ML methods can be used to improve the implementation of adequate 

safety and health policies and preventive measures. Also, the healthcare industry has profited 

tremendously from technological improvements where tech-enabled medical devices have 

greatly aided society’s progress by outstandingly enhancing the quality of diagnosis, treatment, 

and recovery of patients. 

The field of ML encompasses various methodologies and tasks, some of which have readily 

available software solutions, while others need extensive research (Mukhamediev, Symagulov, 

Kuchin, Yakunin & Yelis, 2021). It would be fascinating to examine how academics’ interests 

have evolved and, if feasible, focus on those research areas that are currently receiving more 

attention. Simultaneously, the number of papers in various ML domains continues to expand. 

As a result, merely stating the growth in publications is insufficient. In this context, 

scientometric measures such as the number of escalations and publications progress are 

frequently employed to gauge a researcher’s activity. Previously published studies focused on 

research trends in ML in construction management (Van & Quoc, 2021), global ML research 
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(Dhawan, Gupta & Singh, 2020), and comparing human and ML performance (Goh, Cai, 

Theseira, Ko & Khor, 2020). In safety and health, prior research has examined the use of ML 

in occupational accident analysis (Sarkar & Maiti, 2020) and ML to aid in hospital safety and 

health decision-making (Jayatilake & Ganegoda, 2021). There have been relatively few 

scientometric studies on ML concerning safety and health domains. Thus, the scientometric 

review in this study focuses on examining this subject’s publishing trajectory. This should be 

refined because various ML technologies are being utilized to identify and analyze risks 

connected to safety and health. 

Scientometric review is an excellent method for getting a holistic picture of previous, 

present, and new research topics by visualizing research trends and progress, identifying 

linkages across research clusters, and identifying research needs for future research. The 

benefits of a scientometric review include providing evidence of the impact of research, 

forecasting future research directions based on identified research gaps, guiding funding 

allocation for recognized impactful research at both the local and international levels, and 

facilitating collaboration with productive research networks, institutions, and countries 

(Martinez, del Mar Delgado, Marin & Alvarez, 2019; Mingers & Leydesdorff, 2015). The 

number of publications containing specified key terms is employed as an indicator for 

conducting scientometric analysis in this work. To address the existing body of knowledge 

limitations, the current study exploited scientometric analysis to ascertain the influence of 

journals, authors, authors’ keywords, countries, and institutions. It is vital to describe global 

trends of ML applications in safety and health research and propose new research directions in 

this domain. 

 

Materials and Methods 

This section describes the methodology used to collect the dataset for this review, including 

the pre-processing steps and the review methodology. 

 

Dataset collection and initial analysis 

On February 24, 2022, data collection was initiated from two bibliographic databases, Web 

of Science (WoS) and Scopus. The search string “machine learning” AND (“safety and health” 

OR “health and safety” OR “health” OR “safety”) appertained to this study. The retrieval 

process was operated through the title search to browse and select relevant publications based 

on the title of a journal article, conference proceeding paper, book, or book chapter. The title-

based dataset retrieval is critical for highlighting specific research topics’ content-related and 

structural development (Tullu, 2019).  

The downloaded dataset was then pre-processed with ScientoPy to examine the parameters 

governing the evolution of trending topics and publications. ScientoPy is a Python-based 

scientometric analysis tool that removes bias from individual publications for accurate analysis 

(Ruiz-Rosero, Ramírez-González & Viveros-Delgado, 2019). The collected data yielded 2132 

publications grounded on both databases from January 1, 1996, until December 31, 2021. In 

1996, there was a single article indexed in the Scopus database. The article was titled 

“Abductive machine learning for modeling and predicting the educational score in school health 

surveys”, written by Abdel-Aal and Mangoud (1996).  

Articles, proceeding papers, conference papers, review papers, and book chapters are this 

study's publications. Those types of publications were set to default by ScientoPy software 
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(Ruiz-Rosero et al., 2019). Likewise, it is worth noting that language was not restricted as a 

primary analysis parameter. One possible explanation is that a scientometric review seeks to 

assess the impact of publications rather than reading the entire document as a scoping or 

systematic literature review would.  

Not all documents are found to rule out the possibility of duplicate files or documents. To 

work around this, ScintoPy can delete all duplicate documents (Sofyan & Abdullah, 2022). The 

data was then harmonized during pre-processing stage by replacing the comma in the author’s 

name with a semicolon, removing dots, commas, and unusual accents from the author’s name, 

and removing duplicated samples with identical titles and authors. This procedure increases the 

reliability and precision of the datasets (Ruiz-Rosero et al., 2019). The data was then listed 

together in the new dataset after pre-processing.  

The final sample examined in this study was represented in Table 1, which included 1148 

documents after removing duplicate data. It contained 741 WOS and 407 Scopus datasets. After 

duplication data was removed, more publications from WoS databases were discovered because 

the ScientoPy pre-processing script prioritizes WoS publications. Importantly, it is critical to 

note that, after removing duplicates, the total number of papers meets the minimum requirement 

of metric analysis with greater than 300 metadata (Donthu, Kumar, Mukherjee, Pandey & Lim, 

2021).  

 

Table 1 

Information on initial data analysis 

Data Retrieval Number Percentage (%) 

Loaded papers 2132  

Omitted papers by document type 289 13.60 

Total papers after omitted papers removed 1843  

Loaded papers from WoS 746 40.50 

Loaded papers from Scopus 1097 59.50 

Duplicated removal results:   

Duplicated papers found 695 37.700 

Removed duplicated papers from WoS 5 0.70 

Removed duplicated papers from Scopus 690 62.90 

Duplicated documents with different cited by 447 64.30 

Total papers after duplicate removal 1148  

Papers from WoS 741 64.50 

Papers from Scopus 407 35.50 

 

Results 

The evolution of publications  

Generally, publications benefit both researchers and the journal’s host institutions. 

Publications of scientific works are shared with other researchers with similar research interests. 

This facilitates the advancement of knowledge and its application by drawing the attention of 

similar-minded researchers and practitioners to novel ideas. Figure 1 depicts the remarkable 

growth of ML in safety and health research from Wos and Scopus databases. Notably, the 

publication trajectory in WoS has increased significantly since 2016 compared to the Scopus 
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database. The discovery demonstrated that ML is a revolutionary tool that enables researchers 

in safety and health to have a vital necessity for additional investigation. Besides, this 

technology keeps people safer when hospitals, businesses, and the government rely on ML to 

mitigate risks and actively protect people from various dangers and hazards (Siegel, 2019).  

 

 
Figure 1. Database timeline 

 

Descriptive category of analysis 

The first descriptive category examined in this study was source titles. This classification 

showed 745 source titles that published documents concerning ML in safety and health. Table 

2 lists the top ten source titles with the most articles published between 1996 and 2021. PLoS 

One published the most papers, with 26. The following source title, Journal of Medical Internet 

Research, contained 22 publications and placed at second rank, and the third-ranked, JMIR 

Medical Informatics, composed 18 publications. 

Additionally, Table 2 illustrates the source titles with positive annual growth rates (AGR) 

in 2020 and 2021. The values suggest that the number of articles generated had a beneficial 

effect and rose gradually. This shows that the interest in publishing research on ML in safety 

and health, either in empirical or theoretical studies, has grown progressively. Hence, this 

information will assist readers, and future researchers obtain the most up-to-date information 

from these source titles to advance their current research using the most conversant evidence 

and pertinent issues.  

Significantly too, PLoS One and Safety Science had a negative AGR during the same 

period; yet, these two source titles have the highest Hirsch index (h-index) with seven and 

above. The International Journal of Environmental Research and Public Health received the 

highest AGR in this study. A possible explanation is that the International Journal of 

Environmental Research and Public Health is interdisciplinary and publishes articles in 

environmental sciences and engineering, public health, occupational hygiene, health 

economics, and global health research. Thus, it has attracted previous scholars to publish their 
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research on ML in safety and health. 

 

Table 2 

The top ten source titles 

Position Source Title Total AGR h-Index 

1 PLoS One 23 -0.5 11 

2 Journal of Medical Internet Research 21 4 5 

3 JMIR Medical Informatics 20 5 7 

4 Safety Science 19 -5.5 7 

5 IEEE Access 14 0.5 8 

6 International Journal of Environmental Research 

and Public Health 

13 4.5 2 

7 JAMA Network Open 10 0.5 6 

8 Applied Sciences-Basel 9 1 4 

9 Journal of The American Medical Informatics 

Association 

9 -0.5 6 

10 Journal of Physics: Conference Series 9 3.5 1 

 

The second descriptive category examined in this study was country. Overall, 99 countries 

actively publish articles on ML in safety and health. Figure 2 depicts the top ten countries with 

at least 28 publications concerning the number of articles published. American scholars 

published over 300 articles on ML in safety and health. In this study, India became the second-

largest publishing country, with 149 publications, and China was ranked third with 116 

publications. These countries formed the nucleus of scientific production related to ML in safety 

and health research, with document production steadily increasing since 2008.  

This study also shows that the United States has the highest average number of documents 

per year (ADY) at 108, followed by India with 19 and China with 39.5. Based on these findings, 

scholars from various countries have made strenuous efforts to publish more research on ML 

in safety and health, demonstrating the critical nature of identifying and specifying 

technological aspects that contribute to global safety and health. It was also vital to provide the 

appropriate and best technology-adopted mechanism to enhance safety and health management 

at the workplace to avoid injuries, loss of life, and damage or loss of property.  

This study will also investigate co-authorship analysis because of the importance of 

research collaborations in most scientific fields. Co-authorship analysis by country was used in 

this study to show how multiple authors have worked together and collaborated. In the scientific 

community, co-authorship is a term used to describe a scientific collaboration between 

numerous authors to accomplish specific research goals. Researchers are also motivated to work 

together because it allows them to discover new knowledge and develop solutions to research 

problems. There is no specific number to set the threshold for conducting co-authorship analysis 

by country. Yet, this study applied the minimum number of publications of a country which is 

20, and 0 minimum number of citations through VOSviewer software. As a result, 14 items met 

the threshold of 99 countries within the dataset. Figure 3 illustrates countries' co-authorship in 

research on ML in safety and health globally. Based on Figure 3, four clusters are signified with 

various colors of nodes (red, blue, green, and yellow). The size of nodes represents the number 

of documents per country, and the thickness of lines depicts the strength of collaboration. 
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Hence, this study indicated that the collaboration among researchers from the United States, 

China, and Australia was more favorable than in other countries.  

 

 
Figure 2. Ranking the most productive countries 

 

 
Figure 3. Network visualization of co-authorship by country 

 

Meanwhile, articles on ML in safety and health have been published extensively by 1263 

institutions. The ten institutions with the most articles published are depicted in Figure 4. The 

Harvard Medical School of Harvard University and Stanford University in the United States 

contributed the most articles published in this research perspective, totaling 19. However, the 
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total number of publications between 2020 and 2021 published by the Harvard Medical School 

is 63%, which stands out from Stanford University's with 47%. In this study, institutions’ total 

number of publications between 2020 and 2021 designated that the respective institutions are 

actively researching a particular subject and have shifted their focus towards their research 

interests.  

The University of Sydney was ranked second with five publications but accounted for 80% 

of the publications between 2020 and 2021. This demonstrates that the University of Sydney 

has prioritized ML in safety and health research over the last two years. The University of 

California San Francisco shares the third position with the University of Toronto, with 14 

publications. Still, it’s worth noting that the University of Toronto published 86% of all 

publications between 2020 and 2021, outperforming other universities. This study discovered 

that United States-based institutions dominated ML-related safety and health studies. Compared 

to other countries, it is verified that the United States has prioritized and focused on machine 

learning studies in safety and health.  

 

 
Figure 4. Ranking the most productive institutions 

 

Analysis of the authors’ keywords 

The author’s keywords are linked to the article’s field, subfield, topic, and research concern 

in scholarly articles. It is beneficial for other researchers to do a subject search to locate specific 

publications relevant to their research interests (Abd Aziz, Abdullah & Samsudin, 2021). This 

study analyzed and interpreted the top ten author keywords based on their co-occurrence. Figure 

5 shows the total number of documents, with the percentage published in the last two years 

(2020 to 2021). It is shown that the keyword “machine learning” was used in 571 previous 

research and accounted for 66% of those utilized in the recent two years. Other keywords, which 

are more than 50, are “artificial intelligence” and “electronic health records”. Those keywords 

are recorded with 79% and 55% of the total publications during 2020 and 2021, respectively. 

Yet, the keyword “artificial intelligence” appeared in most publications in 2020 and 2021; and 
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“deep learning” was the second most appealing in 2020 and 2021, accounting for 74% of the 

total publications.  

 

 
Figure 5. The Top 10 Authors’ Keywords 

 

This study has further analyzed the co-occurrence of authors’ keywords using VOSviewer 

by generating the graphic visualization (see Figure 6). The co-occurrence of keywords refers to 

how they are associated or appear together within the dataset. This analysis is vital for 

researchers to comprehend the occurrence of keywords and interpret the results from a 

particular research perspective. Generally, the co-occurrence of keywords could be visualized 

by network visualization, overlay visualization, and density visualization.  

In this study, overlay visualization is employed to depict the nexus of keywords based on 

the evolution of publication. To conduct this analysis, the minimum co-occurrence of selected 

keywords was 20 out of 2705 total. The results offered 17 keywords that met the selected 

criteria. The overlay visualization of those keywords is illustrated in Figure 6. Based on Figure 

6, two different colours indicate the progression of authors’ keywords. The keywords found in 

red rectangular were associated with publications from 2020 to 2021 and are currently being 

researched. The keywords in blue rectangular showed that those keywords had been introduced 

before 2020. The rectangular size is depicted as the number of occurrences, which means that 

the larger the rectangular size, the more the keywords have appeared in previous studies. Next, 

the connection or nexus between the rectangular size is related to the strength of the links or 

nexus where the thickness is shown in close proximity. In this analysis, the keywords “machine 

learning” is related more to “deep learning”, “artificial intelligence”, “electronic records”, 

“mental health”, “support vector machine”, and “covid-19”, which formed the keywords that 

appeared in most publications in 2020 and 2021. Nevertheless, before 2020, previous 

researchers gave significant attention to keywords such as “structural health monitoring”, “data 

mining”, “classification”, and “prediction”. This analysis revealed fascinating results indicating 
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that the keyword “machine learning” appeared near the keyword “covid-19” in 2021, which 

may indirectly help readers and future scholars understand this link to study further and 

precisely.  

 

 

Figure 6. Overlay visualization of Authors’ Keywords 

 

Discussion 

Over the years, safety and health practitioners and researchers have used traditional 

approaches to address challenges relating to the physical, chemical, biological, ergonomic, and 

organizational environment. However, with the advent of Industry 4.0, this picture began to 

shift (Maheronnaghsh, Zolfagharnasab, Gorgich & Duarte, 2021). Potential research activity 

focused on leveraging ML approaches to improve the implementation of effective preventive 

measures and policies in the safety and health management framework was projected (Koklonis 

et al., 2021).  

This study examined the history and progression of articles relating to machine learning in 

safety and health research indexed in the Scopus and WOS databases. ScientoPy was utilized 

to track publication patterns, and VOSviewer was customized to conduct evaluations and 

visualize all data gathered during the scrutinizing process. This study provides a brief overview 

of ML in safety and health research to assist readers and researchers in gaining significant 

knowledge for future investigations. Noteworthily, it emphasizes the importance of 

interdisciplinary studies involving the contemporary philosophy of ML in safety and health 

research and covers the significance of cognitive ML towards safety cultural anthropology. 

Hence, improving the current ML in safety and health is beneficial. 

The evolution and progression of ML in safety and health research may be seen in the 

exponential growth in the number of publications since 2016. Notably, compared to the Scopus 

database, the publication trajectory in WoS has climbed dramatically. It’s worth mentioning 
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that this situation is conceivable because hospitals, businesses, and the government rely on ML 

to mitigate risks and actively protect people from various threats and hazards (Siegel, 2019). 

Thus, research into ML in safety and health has increased dramatically in recent years, 

demonstrating the critical role of ML in forecasting safety and health in any organization. 

Moreover, by examining the healthcare sector, we can see that while the potential influence of 

ML in healthcare deserves genuine enthusiasm, its limited acceptance in clinical care reveals 

that many present tactics are far from ideal, necessitating further investigation (Wiens et al., 

2019). Also, big data and ML are altering almost every element of modern life. Hence, the study 

of ML in safety and health research comes within the interdisciplinary scope. Numerous studies 

on ML in safety and health have demonstrated its unmatched benefits in assisting with trend 

identification and prediction, resulting in significant labor, material, and financial resource 

savings (Jiao, Hu, Xu & Wang, 2020). Overall, its direct impact on productivity, quality of 

service, and especially workers’ safety and security stands out conspicuously.   

PLoS One published the most publications with the highest Hirsch index (h-index) on ML 

in safety and health research in terms of source titles. This demonstrates that interest in 

publishing research on ML in safety and health, whether empirical or theoretical, is increasing 

in PLoS One. PLoS ONE is a diverse journal community committed to promoting science for 

society’s current and future benefits based on open-access publications. PLoS One believes that 

all rigorous science should be publicly accessible, discoverable, widely shared, and 

disseminated. This will assist readers and future researchers obtain the most recent material 

from these source titles to progress with their present research by utilizing the most current 

evidence and topics. Moreover, electronic advancements and availability nowadays facilitates 

the global distribution of the journals’ good, boosts readership and the likelihood that an article 

will be cited in others’ works, and enhances or maintains the journal’s prestige and revenue 

(Vardakas, Tsopanakis, Poulopoulou & Falagas, 2015).  

Based on the country’s point of view, the United States has the highest average number of 

documents per year (ADY), followed by India and China. With the introduction of a robotic 

system in the United States, research on ML continues to build on improved coordination and 

automation concepts to improve application features, designs, and testing, which are becoming 

a critical component of economic growth in this highly competitive age of technology (Surya, 

2016). Thus, ML has played a crucial role in shaping the technological environment in the 

United States, especially in safety and health. Many experts anticipate that ML will become the 

standard and thus will grow significantly in the forthcoming years. Meeting ambitious global 

health goals while operating on a shoestring budget requires India to take a precision public 

health strategy, which may be accomplished by integrating data collection optimization, 

traditional analytics, and causal ML (Huang et al., 2020). This demonstrates how leveraging 

data to identify key behavioral drivers in conjunction with conventional and ML analytics can 

aid in developing a public health strategy that maximizes the impact of limited resources, 

thereby spurring additional research on ML in public health in India. In China, construction 

mishaps can easily result in enormous casualties and property losses (Zhu, Hu, Hou & Li, 2021). 

ML techniques are used to study crucial components and determine the effect of various factors 

on predicting construction accidents' severity (Zhu, Kim, Yan, Kim & Qi, 2021). This 

characteristic may boost the expertise of safety specialists in the construction field, 

consequently increasing the efficiency of safety intervention measures, and the use of ML in 

safety and health research has grown significantly. 
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Another intriguing component of the country is the collaborative research conducted by 

researchers from the United States, China, and Australia. This study discovered that co-

authorship was more prevalent among active scholars in the United States, China, and Australia 

who had published more papers. China’s economy has grown at a breakneck pace in recent 

decades. China has engaged with the US during this process, establishing collaborations in 

various fields. Accordingly, China and the United States have progressively improved their 

cooperation in scientific research, which may signify the two countries’ intention to continue 

collaborating in their respective fields of study (Zhu, Kim, Yan, Kim & Qi, 2021). Another 

appealing reason for research collaboration is that researchers are mobile, and as they advance 

in their careers, they develop connections that contribute to the formation and expansion of 

networks (Woolley, Turpin, Marceau & Hill, 2008). These networks enable researchers to pool 

resources for research and broaden their international reach. Based on Figure 3, China 

contributes more collaboration publications, which could be explained as a reflection of the 

nation’s growing dominance as a key player in science and the number of co-authored articles 

published. This dominance should be recognized as a reflection of the nation’s contribution to 

the global science arena and a likeness of the nation’s strengthened links in science worldwide 

(Niu, 2014). 

It is noteworthy that over the last 25 years, authors from Harvard Medical School of 

Harvard University and Stanford University in the United States have contributed the most 

articles published in this research perspective. The most cited publication by Julia L. Marcus 

from Harvard Medical School is “Use of electronic health record data and machine learning to 

identify candidates for HIV pre-exposure prophylaxis: a modeling study” (Marcus, Hurley, 

Krakower, Alexeeff, Silverberg, & Volk, 2019). The article received 31 citations to date 

(February 24, 2022). The paper aims to investigate the limits of existing HIV risk prediction 

systems, which have become barriers to pre-exposure prophylaxis (PrEP) deployment. As a 

result, the researchers created and validated an HIV prediction model to identify possible PrEP 

patients in a comprehensive healthcare system. The most cited paper corresponded by an author 

from Stanford University is entitled “Potential Biases in Machine Learning Algorithms Using 

Electronic Health Record Data” (Gianfrancesco, Tamang, Yazdany & Schmajuk, 2018). This 

publication obtained 234 citations until February 24, 2022. According to the paper, ML 

algorithms can potentially improve medical treatment by forecasting various outcomes 

measured in the electronic health record and offering clinical decision support based on these 

predictions. 

By scrutinizing authors’ keywords, this study found that “machine learning”, “artificial 

intelligence”, “deep learning”, and “electronic health records” appeared in most publications in 

2020 and 2021. Also, the keyword “machine learning” is the most frequent keyword that nexus 

closely to some different popular keywords such as “deep learning”, “artificial intelligence”, 

“electronic records”, “mental health”, “support vector machine”, and “covid-19”, where those 

keywords appeared on most publications in 2020 and 2021. The keyword “machine learning” 

is synonymous with “artificial intelligence”, a broad term that describes how computers 

simulate intelligent behavior with minimal human intervention. It is widely believed to have 

begun with the development of robots (Hamet & Tremblay, 2017). Thus, the legal, social, and 

ethical dimensions of balancing the economic benefits of AI should be refined as human rights 

principles and legislation play a critical role in addressing AI-related ethics to contribute to 

human flourishing (Stahl et al., 2021). 
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The significance of “deep learning”, “artificial intelligence”, “electronic records”, “mental 

health”, “support vector machine”, and “covid-19” have all been highlighted as strengths in 

previous health studies. Also, this study revealed fascinating results indicating that the keyword 

“machine learning” appeared near the keyword “covid-19” in 2021 (see Figure 6), which may 

indirectly help readers and future scholars understand this link to study further and precisely. A 

likely reason is that researchers, clinicians, and healthcare professionals worldwide are 

constantly looking for new technologies to aid in the fight against the Covid-19 epidemic. 

According to Lalmuanawma, Hussain and Chhakchhuak (2020), the evidence for using ML and 

Al in previous epidemics encourages researchers by providing a new angle for combating the 

novel Coronavirus outbreak. Also, during a Coronavirus outbreak, it may be possible to identify 

and manage people’s emotional, psychological, and social well-being by identifying individual-

level risk factors. Jha, Awasthi, Kumar, Kumar, and Sethi (2021) discovered that using 

explainable AI to predict mental health at the population level by exploiting survey data 

broadened its applicability. The study balanced knowledge discovery and 80% predictive 

accuracy, establishing a baseline under a novel scenario. This situation best illustrates how 

algorithms can identify individuals needing assistance and how additional measurements and 

features may improve prediction accuracy. As a result, the collocational relationship between 

the “deep learning”, “artificial intelligence”, “electronic records”, “mental health”, “support 

vector machine”, and “covid-19” keywords are solid and bolstered by one another. 

Before 2020, however, previous researchers placed a premium on the keywords “structural 

health monitoring”, “data mining”, “classification”, and “prediction”. Data mining technology 

may solve structural health monitoring to conduct deeper data analysis (Duan & Zhang, 2006). 

Additionally, because of its computational capability, data mining technology has been used to 

solve various structural health monitoring problems as a comprehensive strategy (Gordan, 

Ismail, Razak, Ghaedi & Ghayeb, 2020). One could conclude that machine learning provides 

advanced mathematical frameworks and algorithms for determining and modeling the 

performance and conditions of a structure based on monitoring data. Artificial intelligence is in 

high demand for structural health monitoring. At the same time, the most popular algorithms 

for detecting a malfunction include artificial neural networks, genetic algorithms, fuzzy logic, 

and principal component analysis (Gordan et al., 2022). 

 

Conclusion 

A scientometric method is a practical approach for mapping the published research on ML 

in safety and health research. Additionally, significant concepts from the literature were 

acknowledged, as was an understanding of the evolution and interaction of the field’s research 

trends. In this study, essential concepts of ML in safety and health research have been 

scrutinized; where the most trending keywords were “machine learning”, “artificial 

intelligence”, “deep learning”, and “electronic health records”. Also, “deep learning”, “artificial 

intelligence”, “electronic records”, “mental health”, “support vector machine”, and “covid-19” 

have all been highlighted as strengths in previous health studies. These keywords are critical 

for future researchers to examine in greater detail to comprehend their relationship through 

scoping reviews or systematic literature reviews. 

This study can guide scientists, engineers, environmental health and safety professionals, 

and anyone concerned with safety and health issues who wish to learn and apply ML to their 

work and research. ML is gradually altering our way of thinking, working, and co-existing, and 
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it will remain a focus of future research and development in line with ML's advancements and 

keeping with the demands of IR 4.0. As critical subjects for ensuring and promoting personnel 

safety and health in academia and industry, health and safety concerns can and need to be 

continuously enhanced and prioritized to stay abreast with the rapid development of computer 

science and artificial intelligence. Importantly it must be seen as a leap forward for stepping up 

strategies to improve and safeguard safety and health aspects at workplaces at both micro and 

macro levels, which can also benefit workplace communities globally.   

This study is a starting point that could be supplemented with a more in-depth examination 

of thematic content. The results obtained in this study may provide a theoretical perspective on 

the subject and a map of the state of the art and make potential gaps in scientific research readily 

apparent. A significant aspect of this scientific analysis is that it may serve as a springboard for 

future research on ML in safety and health to discover the contemporary philosophy of science, 

cognitive, and cultural anthropology pertinent to this research interest.  
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