Nat. Volatiles & Essent. Oils, 2021; 8(4): 2304-2314

NVEO

Natural Volatiles &
Essential Oils

Bibliometric Analysis of Stress Recognition Models using
VOSviewer

1sameer Dev Sharma, 2Dr. Sonal Sharma
1PhD Research Scholar, Department of Computer Application ,Uttaranchal University, Dehradun
2professor, Department of Computer Application, Uttaranchal University, Dehradun

Abstract

Stress is one of the most significant issues in our society because it has been a serious reason for many health-related
problems and a giant loss for firms, offices, and universities. Regular high mental workloads and fast technological
development, which end up in constant modification and also the want for adaptation, build the matter a lot more serious at
the geographic point. This examination intends to investigate the extent of Stress Recognition Research with the help of a
bibliometric review. The Scopus database was utilized to acquire data about Stress Recognition. Subject names with keywords
titles, abstracts in human Stress Recognition studies were used as a kind of perspective for retrieval of the search results.
Search result extraction was utilizing the VOSviewer software. Later, the outcomes of bibliometric mapping were investigated
further. A sum of 500 research articles was found in the Scopus information base got to in 2021. After examining we shortlisted
231 articles. There was a significant expansion in the number of publications on Stress recognition from 2019, 2020, and 2021.
Among all nations, the USA contributed the foremost publication. In the meantime, the watchwords Physiology, Machine
Learning, and Human ended up being the territory's most generally examined. Through VOS Viewer we tend to analyze what
numbers of articles are published regarding Stress Recognition and its relationships to a subject area. This review actually will
give a reference for more analysis associated with the Stress Recognition happening
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Introduction

Stress has become a part of our day-to-day life and it is not possible to keep outsell away from
the Stress. The study conducted in European countries has revealed that Stress is identified as one of
the most second vibrant health-related issues [a Kobayashi- 2002]. In the year 2019, business-related
pressure cost around € 20 billion to the main undertakings of EU [European Economic Forecast-2020]

About 89 % of the Indian population is suffering from stress; most of them don't feel
comfortable taking valuable advice from medical professionals [economictimes.indiatimes.com/- 2020].
Stress can affect the human body, behavior, feelings, and thoughts as well. Stress can be positive
(eustress) and negative (distress). Positive Stress helps an individual to avoid danger or meet a deadline.
But when Stress stays for a longer period it is referred to as negative Stress, the negative Stress is
harmful to the human body [Cleveland Clinic- 2015]. A survey conducted in lockdown by The 7thFold, a
store of HR and Wellbeing firm on Indian working experts that “50% of Indian experts have detailed that
a questionable future is their highest wellspring of stress followed by Individual funds (40%) and Career
Development (40%) in 2020 [People Matters- 2020].

Bibliometrics is a computational tool for quantitatively analyzing research papers on a specific
subject using mathematical methods. (Jan Andersen, 2018) . It could also assess study quality, analyze
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key research areas, and forecast the course of future research. The SCOPUS online data set incorporates
practically all the significant exploration articles and it additionally has implicit examination devices that
permit you to produce meaningful diagrams. The search results from the SCOPUS database or Web of
Science database can be easily imported by the computer software for additional analysis and processes
like VOSviewer or Python programming.

As per our search on Stress Recognition no bibliometric analysis of published data has been
revealed until currently. As Stress recognition has not been fully studied so it becomes necessary to
conduct a bibliometric analysis of the same. Hence, our examination was acted as an incredibly ideal
opportunity to produce an in-depth understanding of Stress recognition and future investigation
directions.

Materials and Methods

World-wide literature about Stress Recognition with machine learning or deep learning is
revealed between the year 2011 to the year 2021 were scanned within the SCOPUS assortment dataset.
The search terms connected to recognize the nearest matched publication comprised “Stress” or
“Stressor" TITLE-ABS-KEY ( "Early Detection" OR "Physiology" )” AND TITLE-ABS-KEY ( "Machine
Learning" OR "Deep Learning" ) or “The global literature related to Stress Recognition with machine
learning or deep learning is published between the year 2010 to the year 2021 were examined within
the SCOPUS assortment database. The research terms applied to recognize the nearest match
publication encased “Stress” or “Stressor" TITLE-ABS-KEY (“Early Detection" OR "Physiology”) AND TITLE-
ABS-KEY ( "Machine Learning" OR "Deep Learning" ).

The information retrieved from the collected documents that address the issue contained
publication year, author, language used, journal, title, affiliation, keywords, and type of the document,
abstract, and total citation which were brought into a CSV file. The information recovery was done in
April 2021. VOSviewer (1.6.16) was utilized for the investigation of the bibliographical coupling, Co-
authorship, Co-occurrence, Citations, and Co-citation. Two standard weight properties’ are connected
that are laid out as “Links attributes” and “Complete connection strength property” (Zhong H- 2020).

Results and Discussion
Bibliometric Investigation of the Keywords

Authors of the research paper provided keywords that appeared up numerous times within the
SCOPUS database were recorded for the conclusive investigation of the 428 keywords, out of the 344
keywords met the brink. “Physiology” (complete link strength 3,220) and “human” (complete link
strength 2,684) had a solid link to “machine learning” and “mental stress”. Were the keywords which
appear the most.
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Fig 1- Shows the Bibliometric analysis of Stress Recognition keywords in the published papers. Co-
occurrence of the index keywords. The dimension of nodes illustrates the recurrence of the event. Bend
among nodes represents the co-occurrence within the same publication. different shapes of the circle
show the importance of the keyword. The more limited the distance between of 2 nodes, the higher the

quantity of co-occurrence of 2 keywords

Bibliometric Examination of the Publications and Citations °

The top one hundred most refereed articles in the domain of Stress Recognition were listed in Table 1.
Most of them were based on facial expressions, speech including experimental setup, case studies, and
surveys. The others were analysis articles that focused on facial stress recognition and voice-based
Stress-recognition

id Document Authors Citations Llinks

1 Towards an automatic early stress recognition system for office environments  alberdi a. (2016) 159 12
based on multimodal measurements: A review

2 Fusing texture, shape and deep model-learned information at decision level for xiey. (2018) 87 0
automated classification of lung nodules on chest CT

3 Introducing WeSAD, a multimodal dataset for wearable stress and affect schmidt p. (2018) 76 1
detection

4 Early detection of mechanical damage in mango using NIR hyperspectral images vélez rivera n. (2014} 75 4]
and machine learning

5 Bridging a translational gap: Using machine learning to improve the prediction of karstoft k.-i. (2015) 70 0
PTSD

6 A hybrid BCl based on EEG and fNIRS signals improves the performance of yin x. (2015) 63 4]
decoding motor imagery of both force and speed of hand clenching

7 Stress detection in daily life scenarios using smart phones and wearable sensors: can y.s. (2019b) 63 2
A survey

8 Stress detection using wearable physiological and sociometric sensors mozos o.m. (2017) 60 3

9 Identifying objective physiological markers and modifiable behaviors for self-  sano a. (2018) 59 4]

reported stress and mental health status using wearable sensors and mobile
phones: Observational study
10 Stress detection using wearable physiological sensors sandulescu v. (2015) 50 1

Table 1 The top 10 most referred articles in the domain of Stress Recognition Various journals
have been printed papers about Stress Recognition and twenty-five of them have printed quite three
articles. The most elevated journal was sensors (Switzerland, with 15 publications.
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Fig 2 The best 10 most dynamic journals. (A) Leading top 10 journals with the most-referred
articles within the domain of Stress Recognition; (B) Leading top 10 published articles journals in the

domain of Stress Recognition.

The best 10 most dynamic nations, authors, and organizations who have published in the field of
Stress Recognition are shown in Table 1. Five research articles are written by can y.s. and Ersoy c. and
have been cited 110 times with total link strength of 27. More than 80 articles were published by the

USA with more than 1000 citations.

=]

Table 2 The Best Top 10 most Dynamic Countries, Working in the Domain of Stress

Recognition.

No. Country Documents | Citations | Total Link Strength
1 | USA 81 1047 6

2 | Spain 14 441 33

3 | Germany 18 394 11

4 | united kingdom 24 386 14

5 | Italy 17 272 19

6 | France 11 241 22

7 | China 13 217 2

8 | Netherlands 14 206 18
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Fig 3 Shows the Bibliometric investigation of references— (A) shows references of countries.
various colors demonstrate various groups and the diameter of circles represents the occurrence of
references. (B) the references of sources various colors show various groups and circle diameter shows
the occurrences of references.

Bibliometric Examination of co-Authorship

A sum of 1035 authors contributed their papers in the domain of Stress Recognition five papers
have been published by, Can y.s. from the University of Bogazici that mostly focus on the recognition of
Stress in daily life. The major colleagues with him are Ersoy c. By and the large link strength is 11.

After search and analyzing the national and global published articles, it is found that more than
100 associations have been published the connected research papers and 2 of them have more than
two publicationsTotal collaborators with the USA are 14 and the overall link strength is 28. Various
colors demonstrate different groups, the diameter of circles demonstrates the number of research
articles. The connection strength among the two countries shown with the help of a thick line. (Fig 4).

eQIWw.
Kiemn.
le@c
vaccagino v
bik m.
) ~ bremgger j.d. ladds.l.
leeim -k,
kims. PearliEld wittbiggt m.t.
il < Pagk . ny@l a.
haim j inano.t.  uagh
bydin s. legb- shandii m.h. shalya.).
Jeclmst chalik.w rapap@rt m.h gurel n.z, Ferbic s
yub.y. jange.h.
M8, VOSviewer
singapore breeil
austgalia
..... ted kingdom n,,m'a:d,, soutijiikorea
) unit tes
germany
- mesico
framce
M, vOsviewer B

Fig 4 Bibliometric investigation of co-authorship. (shows the author that coordinates within the
domain of Stress Recognition and co-authorship among authors; (B). The total number of collaborators
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with the United States is 14 and the absolute connection strength is 28. Various tones show various
groups and the diameter of the circles demonstrates the number of published articles. The connection
strength among countries depicts by the line strength.[Co-authorship graph of countries]

Bibliometric Examination of the co-Citation and Bibliographic Coupling

Bibliographic coupling outline of records and sources is depicted in Diagram 5A, Six groups were
gotten from the examination and Alberdir A has 69 links. B- Sensor (Switzerland published 15 documents
with complete connection strength of 452

Fig 5 Shows the Bibliometric examination of the co-citation and bibliographic coupling.
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(A) Coupling of records; (B) shows the coupling of sources; (C) represents the co-citation of
sources. Distinctive colors demonstrate distinctive investigated regions. The measure of the circles
depicts the occurrence of co-citations. The interval between the two circles depicts their correlation.|
Yuetian et al, 2020]

The 2 biggest groups of referenced sources incorporate 96 and 80 items, sequentially. The given
journals are the neuroimage and Sensors (Fig 5 C)
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As shown in Fig 6A various clusters depict different keyword and their correlations. Fig 6B shows
the network outline of the trend subjects as indicated by the keywords utilized from 2011 to April 2020.
The pointer depicts the currently published papers from purple to yellow. Several studies focused on
early stress detection, stress level, automatic stress detection, and EEG signals have been published
recently.

Fig 6- Shows the Bibliometric assessment of the topic. (A) Dissemination of the topic. Six groups
have appeared on the map. The red cluster depicts concepts related to physiological signals. The blue
cluster involved stress-related parameters for Stress Recognition. The green cluster represents Human
related parameters (B) Organized layout of in-trend topics as shown by the keywords utilized from 2011
to 2020 April. An indicator focuses upon the publications from green to a yellow color. Most study
conducted on physiology, human, Machine Learning, and deep learning algorithms are used. The circle
size shows how frequently a keyword occurred. The interval between the two circles demonstrates their
correlation

Conclusions

Totally 500 articles on the topic of Stress Recognition were selected in the SCOPUS database
between the years 2011 to 2021 out of this 231 were selected which included n SCOPUS core database.
Most successive keywords had a powerful link to “Physiology” and “Machine Learning used in research
study. The most-elevated journal was sensors (Switzerland) with 15 publications and 154 citations. The
USA published 81 articles with 1047 citations can y.s. and Ersoy c. published 5 articles with 110 citations.
The published literature has focused on three topics Stress, Stress Recognition Stress, Human, and
Machine Learning. Stress is affecting the day-to-day life of individuals that’s why several researchers
having their eyes in this domain and published several quality research papers It is especially imperative
to assess the quality of numerous good research articles and extract fruitful results. To understand the
impact of stress, mental health, Machine learning, and psychology research plays an important role

2312



Nat. Volatiles & Essent. Oils, 2021; 8(4): 2304-2314

References

a Kobayashi, F., & Takeuchi, K. (2002). Sangyo eiseigaku zasshi = Journal of occupational health, 44(1),
1-5. https://doi.org/10.1539/sangyoeisei.kj00002552620

European Economic Forecast-m Autumn 2020

https://economictimes.indiatimes.com/magazines/panache/89-per-cent-of-indias-population-
suffering- from-stress-most-dont-feel-comfortable-talking-to-medical-
professionals/articleshow/64926633.cms?from=mdr

Stress:  Signs, Symptoms, Management & Prevention. (2015, May 2). Cleveland
Clinic.https://my.clevelandclinic.org/health/articles/11874-stresslan Andersen, in Research
Management, 2018

van Eck N.J., Waltman L. (2014) Visualizing Bibliometric Networks. In: Ding Y., Rousseau R., Wolfram D
(eds) Measuring Scholarly Impact. Springer, Cham. https://doi.org/10.1007/ 978-3-319- 10377-
8_13

Selye, H. (1978). The Stress of Life (2nd ed.). McGraw-Hill Education

BJ Park, EH Jang, SH Kim, MA Chung , International Conference on Bio-inspired Systems and
SignalProcessing (BIOSIGNALS-2014), pages 116-121 ISBN: 978-989-758-011-6 Copyright c
2014 SCITEPRESS (Science and Technology Publications, Lda.)

Gedam, S., & Paul, S. (2020). Automatic Stress Detection Using Wearable Sensors and Machine
Learning: A Review. 2020 11th International Conference on Computing, Communication and
NetworkingTechnologies (ICCCNT). Published.
ttps://doi.org/10.1109/icccnt49239.2020.9225692

Albertetti, F., Simalastar, A., & Rizzotti-Kaddouri, A. (2021). Stress Detection with Deep
Learning Approaches Using Physiological Signals. Lecture Notes of the Institute for Computer
Sciences, Social Informatics and Telecommunications Engineering, 95-111.
https://doi.org/10.1007/978-3-030-69963-5_7

Goleva, R., Garcia, N. R. D. C.,, & Pires, I. M. (2021). loT Technologies for HealthCare: 7th EAI
International Conference, HealthyloT 2020, Viana do Castelo, Portugal, December 3, 2020,
Proceedings (Lecture Telecommunications Engineering Book 360) (1st ed. 2021 ed.). Springer.

Kusano, H., Horiguchi, Y., Baba, Y., & Kashima, H. (2020). Stress Prediction from Head Motion. 2020
IEEE 7th International Conference on Data Science and Advanced Analytics (DSAA). Published.
https://doi.org/10.1109/dsaa49011.2020.00063

Can, Y. S., Arnrich, B., & Ersoy, C. (2019). Stress detection in daily life scenarios using smart phones and
wearable sensors: A survey .Journal of Biomedical Informatics, 92, 103139.
https://doi.org/10.1016/].jbi.2019.103139

2313



Nat. Volatiles & Essent. Oils, 2021; 8(4): 2304-2314

Schmidt, P., Reiss, A., Dlrichen, R., & Laerhoven, K. V. (2019). Wearable-Based Affect Recognition— A
Review. Sensors, 19(19), 4079. https://doi.org/10.3390/s19194079

Shon, D., Im, K., Park, J. H., Lim, D. S., Jang, B., & Kim, J. M. (2018). Emotional Stress State Detection \\
Using Genetic Algorithm-Based Feature Selection on EEG Signals. International Journal of
Environmental Research and Public Health, 15(11), 2461
https://doi.org/10.3390/ijerph15112461

Sevil, M., Rashid, M., Hajizadeh, I., Park, M., Quinn, L., & Cinar, A. (2021). Physical Activity and
Psychological Stress Detection and Assessment of Their Effects on Glucose Concentration
Predictions in Diabetes Management. IEEE transactions on bio-medical engineering, PP,
10.1109/TBME.2020.3049109.

Tervonen, J., Puttonen, S., Sillanpaa, M. J., Hopsu, L., Homorodi, Z., Keranen, J., Pajukanta, J., Tolonen,
A, Lamsa, A., & Mantyjarvi, J. (2020). Personalized mental stress detection with self-
organizing map: From laboratory to the field. Computers in Biology and Medicine, 124,
103935. ttps://doi.org/10.1016/j.compbiomed.2020.103935

Dziezyc, M., Gjoreski, M., Kazienko, P., Saganowski, S., & Gams, M. (2020). Can We Ditch Feature
Engineering? End-to-End Deep Learning for Affect Recognition from Physiological Sensor Data.
Sensors, 20(22), 6535. https://doi.org/10.3390/s20226535

Liao, C.-Y., Chen, R.-C., & Tai, S.-K. (2018). Emotion Stress detection using EEG signal and deep learning
technologies. 2018 IEEE International Conference on Applied System Invention (ICASI), 1.

Halim, Z., & Rehan, M. (2020). On identification of driving-induced Stress using electroencephalogram
signals: A framework based on wearable safety-critical scheme and machine learning.
Information Fusion, 53, 66—79.

Zhong H, Wang Y, Zhang ZL, et al. Efficacy and safety of current therapeutic options for COVID-19 -
lessons to be learnt from SARS and MERS epidemic: A systematic review and meta-analysis.
Pharmacol Res 2020;157:104872. [Crossref] [PubMed]

Yu, Y., Li, Y., Zhang, Z., Gu, Z., Zhong, H., Zha, Q., Yang, L., Zhu, C., & Chen, E. (2020). A bibliometric
analysis using VOSviewer of  publications on COVID-19. Annals of Translational Medicine,
8(13), 816. https://doi.org/10.21037/atm-20-4235

2314



