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The Ergonomics Society of Taiwan will celebrate its
20th anniversary in 2013. The study looked into the
development of Ergonomics in Taiwan by analyzing
1,404 papers published by 113 lifetime members of the
Ergonomics Society of Taiwan. The authors examined
each essay by key words and context of abstracts and
coded along period of publication (1971-1992(1st
Period), 1993-1997(2nd Period), 1998-2002(3rd
Period), 2003-2007(4th Period), and 2008-2012(5th
Period)), and 13 topic categories. The results show
that the publication has an increase of about 100
essays every five years since 1993. The most popular
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topic was Ergonomic Assessment and Analysis
Techniques in 1st Period, Force Exertion Related
Research in 2nd Period, Product Design and Evaluation
in 3rd Period, Occupational Safety and Health in 4th
Period, and Human-Computer Interface in 5th Period.
Moreover, the numbers of essay about Occupational
Safety and Health, and Human-Computer Interface,
Specific Workplace Related Research, Specific User
Group Research, System Development and Evaluation,
Driving Related Research, and Micro-ergonomics were
increased period by period. However, the quantity of
essays about Ergonomics Theory and Inspection Related
Research were decreased. The results of this study
will help to predict the future direction of Taiwan
ergonomic research effort for the next 20 years.

ergonomic, trend analysis, research papers,
publication.
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Abstract

The Ergonomics Society of Taiwan will celebrate its 20th anniversary in 2013.
The study looked into the development of Ergonomics in Taiwan by analyzing 1,404
papers published by 113 lifetime members of the Ergonomics Society of Taiwan. The
authors examined each essay by key words and context of abstracts and coded along
period of publication (1971-1992(1st Period), 1993-1997(2nd Period), 1998-2002(3rd
Period), 2003-2007(4th Period), and 2008-2012(5th Period)), and 13 topic categories.
The results show that the publication has an increase of about 100 essays every five
years since 1993. The most popular topic was Ergonomic Assessment and Analysis
Techniques in 1st Period, Force Exertion Related Research in 2nd Period, Product
Design and Evaluation in 3rd Period, Occupational Safety and Health in 4th Period,
and Human-Computer Interface in 5th Period. Moreover, the numbers of essay about
Occupational Safety and Health, and Human-Computer Interface, Specific Workplace
Related Research, Specific User Group Research, System Development and
Evaluation, Driving Related Research, and Micro-ergonomics were increased period
by period. However, the quantity of essays about Ergonomics Theory and Inspection
Related Research were decreased. The results of this study will help to predict the

future direction of Taiwan ergonomic research effort for the next 20 years.

Keywords: ergonomic, trend analysis, research papers, publication.
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A study on trend of the Ergonomic research papers over the past 20 years
in Taiwan

Chih-Long Lin1, Si-Jing Chen?2

1 Crafts and Design Department, National Taiwan University of Arts
2 Graduate School of Creative Industry Design, National Taiwan University of Arts

Abstract

The Ergonomics Society of Taiwan will celebrate its 20th anniversary in 2013. The
study looked into the development of Ergonomics in Taiwan by analyzing 1,404
papers published by 113 lifetime members of the Ergonomics Society of Taiwan. The
authors examined each essay by key words and context of abstracts and coded along
period of publication (1971-1992(1st Period), 1993-1997(2nd Period), 1998-2002(3rd
Period), 2003-2007(4th Period), and 2008-2012(5th Period)), and 13 topic categories.
The results show that the publication has an increase of about 100 essays every five
years since 1993. The most popular topic was Ergonomic Assessment and Analysis
Techniques in 1st Period, Force Exertion Related Research in 2nd Period, Product
Design and Evaluation in 3rd Period, Occupational Safety and Health in 4th Period,
and Human-Computer Interface in 5th Period. Moreover, the numbers of essay about
Occupational Safety and Health, and Human-Computer Interface, Specific Workplace
Related Research, Specific User Group Research, System Development and
Evaluation, Driving Related Research, and Micro-ergonomics were increased period
by period. However, the quantity of essays about Ergonomics Theory and Inspection
Related Research were decreased. The results of this study will help to predict the
future direction of Taiwan ergonomic research effort for the next 20 years.

Keywords: ergonomic, trend analysis, research papers, publication.



The development of Human Factors/Ergonomics (HFE) has spanned over more
than 60 years, starting in Europe from the establishment of the Institute of
Ergonomics and Human Factors in England in 1949 and the establishment of
Gesellschaft fir Arbeitswissenschaft in Germany in 1953, followed in the North
America by the founding of Human Factors and Ergonomics Society in USA in 1957
and the Association of Canadian Ergonomists in 1959. In the Asia region, Japan
Ergonomics Society was founded in 1964, the Ergonomics Society of Korea was
founded in 1982 and the Chinese Ergonomics Society was founded in 1989.
Nowadays, HFE-related organizations have been established in over 40 countries and
regions in the world.

Zavod and Hitt (2000) analyzed 511 essays in the Human Factors Journal
published between 1988 and 1997. The results showed that theses related to visual
performance were the majority with 111 essays accounting for 22% of the total
published; followed by industrial ergonomics and cognitive engineering (10%) and
training (9%). Furthermore, Waterson, Falzon, and Barcellini (2012) investigated the
987 essays published in 16 International Ergonomics Association Meetings and
Congresses events convened during the period from 1961 to 2009 and discovered that
essay topics based on ergonomic methods and methodology, work on workload,
physiology, and product design declined over the years with topics on cognitive
ergonomics, human-computer interaction (HCI), organizational design and
management, and work and health gradually taking dominance. Meanwhile, thesis
based on some topics such as aging, international standards, and education and
training remained stable during the same period. Lee (2010) employed the Journal of
the Ergonomics Society of Korea as the subject of research in which 649 essays
published from 1982 to 2009 were analyzed. The results indicated that in the period
between 1982 and 1989, research topics based on biomechanics, anthropometry and
work physiology were the majority (41%) with both the topic of displays and controls
and the topic of work system and workload analysis taking second place (12%).

The development of HFE in the R.O.C. was initiated by the “Ergonomics
Steering Group” established by the National Science Council (NSC), Executive Yuan
in 1984 and the Ergonomics Society of Taiwan (EST) was officially founded in 1993
by the National Tsing Hua University at Hsinchu to integrate human resources in HFE.
The R.O.C. has been promoting the knowledge, technicalities and concepts of HFE
for over 20 years. The research and implementation efforts originated from the



support of the NSC are now gradually extending to other government institutions such
as the Council of Labor Affairs, Atomic Energy Council and the Ministry of
Transportation and Communications. Together with the rising demand for ergonomics
in the private sector, the importance and potential of ergonomics are increasingly
evident. In addition to the departments related to industrial engineering and design,
tertiary education also includes departments of manufacturing engineering, vehicle
engineering, industrial health and safety, logistics management, and health and leisure
sports, attesting the emphasis and demand on courses in ergonomics in the various
fields of academic faculties. Essays investigating the development of HFE research
topics in Taiwan are rare. Hwang et al. (1993) indicated that the man-machine system
and industrial safety were the major domains of study by the EST members at the
time. This was supported in the research by Lee and Wang (2000) showing that the
academia recognized occupational health, man-machine system and product design as
the three major domains vital to the development of HFE in Taiwan, while the
industry identified topics on occupational health, human performance and human
information processing were more important.

Now with 20 years of history in the development of HFE in the R.O.C., this study
intends to investigate the evolution and trend in academic research topics. The
findings from this research will be considered as important references in planning the
future development of HFE in Taiwan.

Method
Method of data collection

This study employed the permanent members of the EST as the subject of
research and analyzed the table of contents of academic essay writings (till the end
of July, 2012) provided by the members. The total number of permanent members
of the EST was 201 by the end of June, 2012. This research obtained the list of
works by 113 members with a data coverage rate of 56%.

Method of data processing

This study collected a total of 1,404 essays ranging from the earliest
publication in 1971 to the latest in 2012. The list of essay writings was keyed into
Excel 2010 with entries containing information such as author, year of publication,



title of the thesis, title of the periodical, volume, issue, page number and keywords.
In the possible case that several authors were included in the thesis, each essay was
counted only once to avoid repeated counting and the overestimation of the
publications as a consequence. Academic studies only included essays in domestic
and international periodicals and journals; those published in the proceedings of
conferences or as a collection of paper for conferences were excluded. Additionally,
all periodicals were updated with the latest titles to facilitate subsequent analysis.

Categorization of essay topics

HFE is involved in a wide variety of fields. On top of the fundamental
anthropometry, psychology, work physiology, test and evaluation, it also covers
applications such as consumer products, communication systems, automation and
expert systems, transport systems, health and medical systems and higher level
macro-ergonomics such as work design, organizational design and management,
training and education within its scope. Over the years, many studies differentiated
HFE research topics into 9 to 25 categories depending on the characteristics of the
research samples (Hwang et al., 1993; Lee, 2010; Lee, 2000; Lee & Wang, 2000;
Waterson et al., 2012; Waterson & Sell, 2006; Zavod & Hitt, 2000). This study
examined a total of 13 categories classified as

1. Ergonomic Theory,

2. Ergonomic Assessment Methodology,
3. Anthropometry,

4. Force Exertion Task,

5. HCI,

6. System Development and Evaluation,
7. Inspection Task,

8. Product and Workplace Evaluation,

9. Driving Task,

10. Specific Industrial Research,

11. Specific User Research,

12. Occupational Health and Safety,

13. Macro-Ergonomics and the Environment.

Each essay was classified into only one of the 13 categories.



Analysis of the essay

This study used 1993, the year when the EST was established, as a baseline to
segment the years before 1993 as the 1st period and every subsequent five-year
interval as a separate period. The years of essay publications were segmented into
five periods: the 1st Period is from 1971 to 1992, the 2nd Period is from 1993 to
1997, the 3rd Period is from 1998 to 2002, the 4th Period is from 2003 to 2007 and
the 5th period is from 2007 to 2012.

Results and Discussion

The quantity of essays published and the publishing periodicals

Examining the total number of essays published during each period as
illustrated in Figure 1, the 72 essays in the 1st period continuously increased by the
year to 475 essays in the 5th period, which is a 6-fold increase with an average
growth of 1.7 times than the previous period. This indicates a gradual proliferation
of HFE research publications in Taiwan.

In-depth analysis of the publishing periodicals shows that 1,404 essays were
published in 342 types of different journals. The top six periodicals ranked by the
quantity of essays in descending order are Journal of the Chinese Institute of
Industrial Engineers(JCIIE) (95 essays, 6.77%), Journal of Occupational. Safety
and Health(JOSH) (92 essays, 6.55%), International Journal of Industrial
Ergonomics(1JIE) (87 essays, 6.2%), Journal of Ergonomic Study(JES)(78 essays,
5.56%), Perceptual and Motor Skills(P&MS) (68 essays, 4.84%) and Applied
Ergonomics (60 essays, 4.27%), which combine to account for 34.19% of the total
published. The quantity of essays published in each of the periodicals during each
period is illustrated in Figure 2. Prior to 2002, JCIIE published most of the essays
by the members; however the quantity of its publication declined in the period
from 2003 to 2012, which was replaced by JOSH and JES. A possible explanation
is that HFE was classified as a field in industrial engineering in the early days so
scholars published most of their research work on JCIIE with the absence of
periodicals dedicated to HFE in Taiwan. It was not until the first publications of
JOSH in 1993 and JES in 1999 that HFE finally had its dedicated periodicals in
Taiwan. Therefore, HFE scholars shifted their publications to these journals. The



EST members published most of their essays in the international journal 1JIE prior
to 2002. After 2003, P&MS and Applied Ergonomics had been growing rapidly. A
reason for this change is that manufacturing was the primary industry in Taiwan.
As a result, most of the HFE researches concentrated on workplace evaluation and
improvement, which prompted the scholars to publish their researches on 1JIE as it
was more associated with the topics of the journal. The primary industry has then
been shifting towards the design and manufacturing of digital information and
consumer products in the past 10 years, thus attracting more scholars to focus on
researches related to product evaluation and design. Therefore, the essay
publications were also shifted to the journals Perceptual and Motor Skills and
Applied Ergonomics.
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Figure 1. The total number of essays published during each period.
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Figure 2. The quantity of essays published in the top six periodicals during each period.

Research topics of the essays

The quantity of essays published in each category of topics is illustrated in
Figure 3. The result shows that Topic 8 (167 essays, 11.89%) contains the most
essays including hand tools (such as knives, screwdrivers, metalworking saws and
tweezers); signage diagrams and symbols (such as signage used in discount stores,
hospitals, airports and other public spaces); furniture (such as desks, chairs and
work chairs); footwear (such as high-heels and insoles); 3C products (such as
keyboard, mouse, electronic books, PDA, iPod and iPhone); consumer products
(such as spatula, toothbrush, chopsticks and coins); spaces or work stations (such
as kitchen and toilet); and the evaluation, comparison and design of lumbar and
back support products. The second ranked by the quantity of essays is Topic 5 (155
essays, 11.04%), which includes display specifications of products, input methods
of products, arrangement of the displayed contents and the evaluation of the usage
context. Topic 12 (141 essays, 10.04%) ranked third with researches on the survey
of hazardous factors at workplaces; analysis on the prevalence of musculoskeletal
disorders; and studies on collapses, slips and falls. Other categories of topics are
listed in order as Topic 10 (125 essays, 8.9%), Topic 6 (120 essays, 8.55%) and
Topic 4 (115 essays, 8.19%).
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Figure 3. The quantity of essays published in each category of topics.

Trends in the changes of HFE research topics

Based on the 1st period, the changes in the quantity of essays in each of the
topic categories during the 2nd to 5th periods are analyzed. It can be observed that
essays in Topic 5, Topic 12, Topic 10, Topic 11, Topic 6, Topic 9 and Topic 13
show positive growths, in which publications in Topic 5 have the most significant
growth with an increase of 65 essays between the 1st and 5th period; followed by
Topic 12 with an increase of 59 essays compared to the 1st period and then Topic
10 with an increase of 55 essays.

With further analysis on the research contents of essays in Topic 5, it is
discovered that the subject of research shifted from the VDT work stations used in
the workplace to the variety of electronic information products (such as electronic
books, electronic paper and mobile phones) used by the general public. The issues
evaluated also altered from the operational performance of the mouse and
keyboard and the identification of text to reading comprehension, posture
preferences and subjective likings. However, most of the studies are centered on
the influences of information presentation (such as the size, color, brightness and
background contrast of the text or digital symbols). The researches in Topic 12




always concentrated on both the workplace and fundamental study regardless of
the period. On one hand, the effects of various HFE hazardous factors (such as
friction at the soles of shoes, falls and shock) were investigated in the laboratories,
which led to the creation of theoretical models and checklists; on the other hand,
the hazardous elements at a variety of workplaces (such as metal work factories,
catering and hotel industries) were evaluated with HFE methodologies for
improvement. The subjects of research in Topic 10 focused on medical personnel
in the early periods, but this has been replaced by high tech industries such as
semiconductors or TFT-LCD manufacturers and control rooms of nuclear power
plants in recent years. The research contents for the semiconductors or TFT-LCD
manufacturers included musculoskeletal disorders of clean room operators, the
evaluation on the wafer transportation operations, the evaluation of clean room
shoes (clothes), effects of roster operations and causes of work stress. The studies
for the nuclear power plants mostly focused on the human-machine interface,
emergency system, emergency operational procedure and personnel reliability in
the control room.

The essays in Topic 1 and Topic 7 show negative trends. From this study it is
found that there were more researches conducted to create theoretical fundamentals
related to HFE (such as the theory of signal detection, decision making process,
threshold values, personnel performance and reliability) during the 2nd period and
more scholars applied mathematical models such as Fuzzy, Neural Network and
Genetic Algorithm to elevate the performance of the automatic identification
systems. However, the subject of research later shifted to HCI and occupational
safety and health, resulting in the decline of essays in this category. The essays
published in Topic 8, Topic 3, Topic 4 and Topic 2 showed variable trends, in
which Topic 8 and Topic 3 demonstrated an increasing trend during the 3rd and
4th periods then declined slightly in the 5th period; whereas Topic 4 and Topic 2
showed opposite trends with reductions during the early periods followed by an
increase during the 5th period.

Conclusions

By analyzing the periodical publications of researches conducted by
permanent members of the EST in this study, it is discovered that the top six
periodicals by the quantity of essays published are JCIIE, JOSH, UIE, JES, P&MS
and Applied Ergonomics. For the past 20 years, HFE thesis in Taiwan has been



growing at a rate of 100 essays for every five-year interval on average. The topics
have shifted from the fundamental studies on the HFE evaluation methods in the
early periods to occupational safety and health in the later periods with more
studies on the HCI in recent years. To correspond with the trends in future
generations, this study suggests that HFE in Taiwan may emphasize on issues
related to HFE engineering, organizational HFE engineering and healthcare in the
hope of a brighter future of HFE both in Taiwan and the world.
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