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Abstract. The objective of this article was to map the state of the
art, by means of bibliometric research, of how the scientific evolution
of Kaizen has been occurring in theory, in practice and, especially, in
the health area around the world, in order to guide future research in
the same, as, for example, kaizen has been contributing to humanization
within health centers. A broad structured search was performed using
keywords and Boolean logic, in the PubMed, ISI and Scopus data bases.
The identified publications were cataloged in EndNote and NVIVO 10
software for bibliometric analysis. Through these, 1,467 publications were
identified, in the three databases, excluding the repeated publicatoins
and those without relevant information. The main key terms identified
and in common in all publications were: “management”, “lean”, “qual-
ity” and “kaizen”; and the authors who publish the most were Van Aken,
E.M., Farris, J. A., Suárez-Barraza, M.F. and Glover, W. J; and when
kaizen applied to healthcare was evaluated, the most cited article among
the 1,467 selected was the “Lean in healthcare: The unfilled promise?”,
by Radnor, ZJ, Holweg, M. and Waring, J., which has 316 citations in
Scopus. It was evidenced that kaizen applied to health still has much
potential to expand.
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1 Introduction

Lean is a management philosophy based on concepts from the Toyota Production
System [25]. The Lean process evaluates operations step by step in order to
identify waste and inefficiencies, create solutions and improve operations, adding
value and continuous quality improvement [7, 10, 1].

As a lean tool, Kaizen is used to achieve continuous improvement [3, 6], reduc-
ing waste and improving the quality and efficiency [16]. Kaizen seeks incremental
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improvements, small or large, to eliminate non-value-added actions, determining
who are the customer and the current status, developing the vision of the future
and implementing, measuring and evaluating performance [13], being already
used in several areas [16], including health [7, 24].

The general objective of this research was to map the state of the art, by
means of bibliometric research, of how the scientific evolution of Kaizen has
been occurring in theory, in practice and, especially, in the health area around
the world.

2 Theoretical framework

Kaizen is part of Lean philosophy and therefore embodies this lean thinking.
Kaizen is a Japanese word formed by two terms, ’zen’ meaning ’good’, and ’kai’,
’change’; that is, a term that constitutes ”good change” or ”improvement” [11].

At first, this lean thinking was focused on manufacturing companies, hence
comes the denominations lean manufacturing or lean production. However, this
philosophy quickly shifted to new areas, such as healthcare [16]. Hence the con-
cept of “Lean Healthcare” emerged with a focus on adding value to the patient,
eliminating wasteful activities from healthcare processes, and respecting all peo-
ple [17].

The Kaizen philosophy has been successfully applied to quality improvement
and safety in the medical field [12]. Physicians and healthcare managers work
together to study and apply the principles of continuous improvement to achieve
better efficiency, greater effectiveness, lower costs, and more satisfied patients [2].

Nowadays Kaizen is used in many different areas of medicine: radiology [12];
ophthalmology [20]; surgical units [24]; telemedicine [5]; exams [21]; among oth-
ers.

And in the scientific literature there are already documents about Lean and
Kaizen approaches in healthcare. Some, for example, in review formats, such as
those presented by D’Andreamatteo et al. [8], Daultani et al. [4] and Mazzocato
et al. [15], which bring dozens of other articles, with theories and practical cases,
in general, about such applications.

3 Methodology

This research is based on the literature review of the state of the art of continuous
improvement, especially kaizen and its use in healthcare. The first steps of this
are the definition of the research keywords, the search for data in bibliographic
information bases, and the construction of the library [22, 23].

The keywords were organized according to the focus of the research, into three
axes: a) theoretical axis; b) application axis; c) health axis. The main terms
selected were kaizen, lean, improvement, concept, case, application, practice,
implementation and health; all in English, to obtain international publications.

Then, these terms were entered using the Boolean logic with the connecting
terms “AND” and “OR” in the PubMed, Web of Science and Scopus. As reported
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by Rodriguez et al. [19] the choice of such bases reduces the probability of using
predatory sources or even no blinded reviewed ones.

In PubMed, the search was performed by selecting the option “Title/Abstract”
option, so the search for the desired words was performed over the title and ab-
stract of the papers. In Web of Science, the option “TOPIC” was selected, which
searches the title, abstract, author’s keywords and Keywords Plus® (words or
phrases that often appear in the titles of article’s references, but do not appear in
the title of the article). And in Scopus, the “TITLE-ABS-KEY”, which searches
the title, abstract and keywords of the documents in this database.

All research in the databases were performed on July 1, 2020, and these
considered the documents already published in the first half of 2020. These
results were exported to the EndNote X7 software for library construction and
management. In such software, articles repeated (“duplicates”) in the databases
or with incomplete relevant information, such as title, authors, abstract and
keywords, were excluded.

The remaining records were then exported to the NVivo 10 and VantagePoint
software to perform the bibliometric analysis: year of publications; authors with
the most published scientific articles and with the most citations; and journals
with the most publications in the study areas.

4 Results and discussions

After building the keyword tree and the definition of the Boolean logic for each
axis, the queries were inserted in the three search bases and 1,795 documents
were reached in axis 1 (kaizen in theory); 1,395 documents in axis 2 (kaizen in
practice); 187 documents in axis 3 (kaizen in health). After assembling these
3,377 documents in EndNote software and deleting 1,753 duplicate documents,
1,624 documents remained. The Boolean sequences with the key terms and these
results can be seen better in Table 1.

It is interesting to point out that about 90% of the documents raised in
the third axis, had already been raised in the other two axes. And, about 2/3
of the documents in the second axis, had also already been lifted in the first
axis. Also the repetition of documents between the bases; about 90% of them
were in Scopus. Thus, relating the third axis with the second and the first axis,
respectively, one notices that only 12.6% of the articles with Kaizen practices
in healthcare, and 9.5% of theoretical documents about Kaizen and healthcare.
This reveals the large field still to be explored.

Latter, the data from the documents were viewed one by one by the authors
of this research in order to exclude files with excessive missing information (no
title, abstract and authors’ name) or even duplicate documents that passed the
first software filter, leaving a total of 1,467 diverse documents in the library,
among articles (53.3%), conference papers (34, 3%), reviews (5.4%), book chap-
ters (3.1%), books (1.3%), and others (2.6%).
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Table 1. Number of selected articles per axis of interest

AXIS Base
No. of
articles

No. of
articles
(excluding
repeats)

Pub Med 81
Web of
Science

546

Scopus 1.168

1. THEORETICAL
((kaizen) AND (improvement))
OR ((kaizen) AND (concept))
OR ((kaizen) AND (lean))

Sub-Total 1.795

1.314

Pub Med 57
Web of
Science

464

Scopus 874

2. PRACTICAL
((kaizen) AND (application)) OR
((kaizen) AND (case)) OR ((kaizen)
AND (practice)) OR ((kaizen) AND
(implementation)) Sub-Total 1.395

998

Pub Med 26
Web of
Science

48

Scopus 113

3. HEALTH
((((kaizen) AND (application)) OR
((kaizen) AND (case)) OR ((kaizen)
AND (practice)) OR ((kaizen) AND
(implementation))) AND (health*)) Sub-Total 187

126

Total 3.377 1.624

The main areas of study for these papers identified were: Engineering (31.2%);
Business, Management and Accounting (23.3%); Decision Sciences (9.4%); Com-
puter Science (9.3%); and Medicine and Health (9.1%).

Next, this data was exported from EndNote to the NVivo and VantagePoint
software for bibliometric analysis. At this step, it was possible to obtain an
overview of Kaizen in the three contexts: theoretical, practical and in healthcare.
That is, from the 1,467 documents. The first result generated by VantagePoint
was the historical line with the number of publications per year. The oldest
document found is from 1948. But the recurrence of publications on these themes
occurred since the late 1980s.

The highest peak of publications occurred in 2018, with a total of 125 articles.
It is worth noting that this research was conducted considering only the 1st half
of 2020, and therefore indicates a ‘drop’ in publications this year, which cannot
yet be stated as true.

Next, all authors with at least one publication on the themes addressed
here were identified. In all, 3112 different authors were surveyed, who published
alone or in co-authorship with other researchers. The list of authors with the
largest number of publications and the respective total number of articles pub-
lished by them are Van Aken, E.M. (28), Farris, J.A. (26), Suarez-Barraza, M.F.
(22), Glover, W.J. (19), Doolen, T.L. (18), Aleu, F.G. (11), Katayama, H. (11),
Wor,ey, J.M. (11), Murata, K. (10) and Nahmens, K. (10). In this list one can
highlight the work done by the first three researchers who published more than
two dozen materials on the themes explored here, often as co-authorship.
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In order to evalue whether there is a relationship between quantity and qual-
ity, Table 2 was prepared, with the first 10 names of authors who have accu-
mulated more citations received for their scientific articles that were selected in
this research. And to this, the h-index that these authors have in the Scopus
database was added.

Table 2. Ranking of authors with the highest number of citations received

Rank Author Number of Citations H index

1 Bessant, Jonh 625 38

2 Van Aken, E. M. 478 17

3 Farris, Jennifer A. 440 15

4 Doolen, T. L. 358 14

5 Caffyn, Sarah 331 8

6 Radnor, Zoe Jane 318 28

7 Holweg, Matthias 316 28

8 Waring, Justin 316 28

9 Samson, Danny 286 23

10 Emiliani, M. L. 270 23

Remembering that this index quantifies the productivity and impact of a
scientist, evaluating their most cited articles [9]. And here, it will consider the
citations and publications that the author has in the entire Scopus database,
and not only the articles selected here.

These results were surprising because the most cited author, among the more
than three thousand researchers, was J. Bessant who was not even on the pre-
vious list because he only had three articles selected in this research; but, who
received 246, 193 and 186 citations in them, totaling 625 and an average of 208
citations per article.

The second most cited author was Van Aken, E. M., with 475 total citations
and an average of 17 citations per article only. A relatively low value because of
the large number of publications that this researcher has. And because only two
of them have more than 100 citations and 20 have less than 10 citations, some
with none. The same occurs with Farris J. A. and Doolen, T. L.

These results of Bessant, J., Van Aken, EM, Farris JA and Doolen, TL could
already indicate that there is not necessarily a relationship between quantity and
quality in publications, since the author who has the highest number of citations
does not have as many papers of his authorship in the areas of this research.
And the authors who have many publications in the areas of interest here did
not received numerous citations per article. Therefore, it is also interesting to
evaluate an author’s h-index.

Other authors who were noteworthy were Radnor, Z. J., Holweg, M. and
Wa-ring, J. Together they wrote the most cited article among the 1467 selected,
“Lean in healthcare: The unfilled promise?” [18], which has 316 citations in
Scopus as of the date of this research (07/2020), as can be seen in Table 3.
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Table 3. Articles with highest citations and respective authors, journal and year of
publication.

Document title Authors Journal Year Citations

Lean in healthcare: The unfilled
promise?

Radnor, Z.J., Holweg,
M., Waring, J.

Social Science
and Medicine

2012 316

Evolutionary model of continu-
ous improvement behaviour

Bessant, J., Caffyn,
S., Gallagher, M.

Technovation 2001 245

Implementation of total produc-
tive maintenance: A case study

Chan, F.T.S., Lau,
H.C.W., Ip,
R.W.L., Chan,
H.K., Kong, S.

International
Journal of Pro-
duction Econo-
mics

2005 215

An international study of qua-
lity improvement approach and
firm performance

Adam, E.E., Corbett,
L.M., Flores, B.E., (. . . ),
Samson, D., Westbrook,
R.

International
Journal of Opera-
tions and Produc-
tion Management

1997 213

A review of data mining appli-
cations for quality improvement
in manufacturing industry

Köksal, G., Batmaz,
I., Testik, M.C.

Expert Systems
with Applications

2011 212

It is interesting to note in Table 3 that the most cited article addresses Lean
in healthcare (axis 3), which apparently quite aligned with the interests of this
research, the others are from industry and engineering (axes 1 and 2).

It is also curious to note that all the authors surveyed in Table 3 are also
in Table 2 and that most of them reached such a position in this one with only
a single article. This reinforces that there is not necessarily a relationship be-
tween quantity and quality, since a single article may contain enormous quality;
and vice versa, many articles may not. Thus, it is important to read these and
evaluate whether they are aligned with the research objectives.

Another interesting example is that of Suárez-Barraza, M. F. with 23 articles,
262 citations and an h index of only 9 at Scopus, where there are several other
works by him and in partnership with other authors. Thus, if only the h-index
were considered as a selection criterion for further reading of the selected articles,
it is likely that this author would not be selected. Therefore, several criteria are
used when selecting the articles that will be read [22, 23].

Lima et al. [14] in their literature review listed 19 areas of healthcare where
kaizen can be applied. If at least one article per year were published in a specially
index journal in each of these areas, there would be an exponential increase in
this margin 10%.

Another important analysis to be mentioned is the co-occurede of keywords
that appear in the articles. Figure 1 was created using the VOSviewer software.

The word kaizen was the most common, followed by continuous improvement
and lean manufacturing. It is also observed that the most recent terms (after
2012) are works related to health care and lean production. The health care part
is focused on managing people and organizations, such as hospitals, while the
lean production part, for process improvements, using VSM, Six Sigma and agile
manufacturing systems.
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Fig. 1. Co-occurence of keywords

5 CONCLUSION

Overall, the application of Kaizen in any area identifies problems and provides
changes in the organization, with a focus on improving results. In healthcare,
kaizen can bring continuous improvement to processes, improving management,
impacting efficiency and productivity in hospitals, in improving customer satis-
faction.

The research groups for developing articles together demonstrate that uni-
versities can achieve greater strength by publishing a larger number of articles
per year, and also that they possibly become more multidisciplinary research
centers that are able to apply the knowledge produced by academy to everyday
life in society.
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Production 24, 508–520 (2014)

24. Ullah, M.F., Fleming, C., Fox, C., Tewary, T., Tormey, S.: Patient experience in a
surgical assessment unit following a closed-loop audit using a kaizen lean system.
Irish Journal of Medical Science (1971-) 189(2), 641–647 (2020)

25. Womack, J.P., Jones, D.T., Roos, D.: The machine that changed the world: The
story of lean production–Toyota’s secret weapon in the global car wars that is now
revolutionizing world industry. Simon and Schuster (2007)


