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Abstract. The high level of competition both in the industry and in the field of services, so
it requires every organization to make improvements. For the quality of health services to
continue to be guaranteed to patients, efforts need to be made to improve service quality and
also reduce operational costs. Therefore, the concept of lean is proposed to address this
problem in healthcare. This paper aims to explore lean implementation in healthcare using
review literature obtained from the Google Scholar database of 150 articles with publication
years from 2019-2023. The findings of this paper provide suggestions for future research
regarding lean trends in healthcare, which shows the importance of adopting lean in
healthcare for future improvement. In addition, this paper also shows to develop a lean
healthcare model in industry 4.0, lean six sigma and also pay attention to the supporting and
inhibiting factors of lean healthcare implementation.
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1. Introduction

Healthcare Organizations (HOs) are required to provide more effective and efficient services by
funding parties and regulators, stakeholders, patients, and employees [1]. Medical institutions
have faced the challenge of improving patient care and quality of care while reducing operational
costs over the past few decades, along with increased competition in the healthcare industry [2].

In recent decades, there has been increased competition at both local and international levels,
which has affected the healthcare industry. Organizations have been forced to change their
standard operating procedures as a result of the unstable global economy [3]. Including in
Indonesia which faces increasingly high competition in the industrial world [4].

The Lean philosophy for continuous improvement has been widely used in service organizations,
especially in the healthcare sector. Lean has been increasingly adapted and adopted in healthcare
in recent years [1]. Although Lean has been used in healthcare for almost two decades, but many
researchers and practitioners argue about its effectiveness [5].
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However, the amount of literature available on the application of lean in services is lacking, so it
is necessary to explore the application of lean especially in healthcare. Thus, this study aims to
explore Lean in the health sector so as to provide an overview of lean development in health
services and can provide input for academics and practitioners to develop this concept.

2. Related Work

2.1. Lean Healthcare

Eliminating Muda (waste of process), Mura (inequality in operations), and Muri (excessive load
on resources) are the main focus of Lean philosophy. According to Lean literature, found in seven
forms: transportation, inventory, movement, waiting, overproduction, overprocessing, and defects

[6].

The application of lean to healthcare identified two main characteristics of healthcare
management Lean consists of the first lean philosophy, consists of lean principles and continuous
improvement, as well as a second lean activity, which includes lean assessment and improvement

[71

Lean manufacturing has long been used in the healthcare industry (hospitals, primary care centers,
and specialty facilities), Lean Healthcare aims to manage and enhance the health sector's
operations by getting rid of everything that doesn't add value, enhancing patient safety,
streamlining the job of medical experts, and creating adaptable, dependable organizations. [8].

3. Methodology

This paper uses bibliometric analysis methods to look at the growing literature on the relationship
between lean and healthcare to reduce waste. Bibliometric analysis is one of the research
evaluation methods in applied and scientific fields [9]. There are also those who use thematic
analysis in finding and analyzing themes from the literature [10], and also use a literature review
approach to see the topics to be researched [11]. In this study obtained a database from Google
Scholar which has various publications. For the stages in this research can be seen in Figure 1.

In Figure 1. Explaining that the first stage is to select articles obtained from the Google Scholar
database with criteria for the year 2019-2023 which amounts to 150 articles, the next stage is an
analysis that is relevant to the concept of lean healthcare so that views on future research are
obtained.

This paper begins by selecting literature related to lean in healthcare, then the selected paper from
2019 to 2023 so that 150 articles are selected. Papers that have been selected are subject to a more
in-depth review including authors, years, objectives, methods, and findings. Finally, it is analyzed
by looking at the results of the review conducted so as to produce lean development in healthcare.
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Figure 1 Literature Selection Process Flow

4. Result and Discussion

Based on data obtained from the Google Scholar database that the type of article obtained was
identified Journal article, for the year of publication it can be seen that the highest in 2019 was
37.58%, then the second in 2020 was 24.83%, in 2021 it was 18.12%, in 2022 it was 12.08% and
in 2023 it was 7.38% reflected in Figure 2. In Figure 3. For distribution, the highest identified
publisher is ResearchGate, followed by Springer, Emerald, mdpi, Elsevier and others.
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Figure 2 Publication Year Distribution

From Figure 2. Shows that the number of publications about lean in healthcare was highest in
2019 and continued in 2020, 2021, 2022 and 2023.

Figure 3. Shows that the highest number of journals publishing lean topics in healthcare are
ResearchGate, then Springer, Emerald, mdpi, Elsevier and continued other journals.
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Figure 3 Publisher Distribution

This study aims to investigate lean in the healthcare, for which it is necessary to review the
relevant literature. Shown in Table 1. Some summaries of relevant articles containing authors,
years, objectives, methods and research contributions.

Table 1 Literature Summary

Authors  Year Objective Method Key Contribution
to present a detailed
overview of the
benefits and
challenges of
implementing Lean It classifies the spread of four main
Six Sigma (LSS) in Literature Lean Six Sigma (LSS) sectors:
[12] 2019 business Review healthcare, manufacturing, Human
organizations and the Resource (HR), finance, and
dissemination of LSS education.
literature in various
sectors, research
methodologies, and
journals.
to review the existing From the analysis of the results, it is
literature on Lean, .. concluded that the number of
Qs Critical .. .
[13] 2020 S}x S?grna and L§an review eimpl'rlcal research art.1cle§ on Lean,
Six Sigma empirical Six Sigma and Lean Six Sigma in the
research in the health approach field of health is increasing very
field rapidly
to investigate
pz:lttirns, obs'[? ;lels > based ona Multidisciplinary research on H4.0
[14] 2019 " : eoretllca oles scoping has been carried out with a wide range
in the application of  review of the Fapplicati d
health services 4.0 literature Ol applications and purposes.
(H4.0)
Outlines the process Identify two key characteristics of
used to develop . )
7] 2019 operational thera}ture Lean hea.lthcare m.anagement. €))
Review Lean, sustainable philosophy (2) Lean

definitions of Lean in
healthcare.

activity.
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Authors  Year Objective Method Key Contribution

The application of

DMAIC in health The reduction of medical expenses,

care organizations Integration medical errors, clerical errors, and

[15] 2019 provides guidelines of TOC and disability will result from the

on how to handle a DMAIC integration of TOC and DMAIC
quality service approaches techniques, which will enhance
system towards healthcare performance.

patient satisfaction

to present the main
driving factors,
limitations or

challenges of The systematic review helps authors
[16] 2019 implementing Lean, Systematic identify evolution, current trends,
the benefits of Lean review research gaps, and the future agenda
in healthcare and of Lean research in healthcare.
major gaps in the
literature as agendas
for future research.
To assess the impact
of lean health care
(LH) onp atient ﬂ.OW LH (Lean Health) focuses on
In outpatient services . [P .
and determine A systematic identifying and decreasing non-value-
[17] 2020 .. . added activities (NVA), it helps
whether waiting review N
. reduce waiting times and LOS
times and length of (Length of Stay) in outpatient care
hospitalization (LOS) € ¥ p ’
are reduced after LH
intervention.
Finding, evaluating,
and classifying
critical readiness Interpretive ~ Researchers and practitioners can gain
[18] 2020 elements for Lean Six structural insight into preparedness factors prior
Sigma (LSS) modelling to initiating the LSS implementation
implementation in technique process by utilizing this research.
healthcare businesses
is the aim.

Results from Table 1. That the concept of lean is widely applied in health services, and also lean
is widely combined with six sigma, non-value-added activities (NVA), DMAIC (Define,
Measure, Analyze, Improve, and Control) and Industry 4.0.

5. Conclusion and Recommendation/Policy Implication

Lean methods focus on continuous improvement by eliminating waste in both manufacturing and
healthcare [16] The application of lean has proven in various theories that it has a positive impact
on health services. This paper aims to explore the implementation of lean in healthcare given the
increasing competition in the field of services.

Based on the explanation above, that this paper has found an overview of lean in health services,
including the year of publication of articles that continue to increase every year, in terms of the
method used, namely using lean tools such as DMAIC and VSM, in the future you can try other
tools to provide more consistent information.
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