
Journal Industrial Servicess is licensed under 
a Creative Commons Attribution-ShareAlike 
4.0 International License (CC BY-SA). 

Journal Industrial Servicess, vol. 10, no. 1, April 2024 

 
*Corresponding author: 
Email: evi@untirta.ac.id 

http://dx.doi.org/10.62870/jiss.v10i1.24476 

 

 
Bibliometric analysis of lean and green healthcare integration using Publish 
or Perish (PoP) 

Evi Febianti, M. Adha Ilhami, Ratna Ekawati, Hadi Setiawan 

Department of Industrial Engineering, Universitas Sultan Ageng Tirtayasa, Jl. Jend. Sudirman KM 3, Cilegon 42435, Banten, Indonesia 

A R T I C L E  I N F O 
 
A B S T R A C T 

Article history: 
Received 1 March 2024 
Received in revised form 17 May 2024 
Accepted 25 May 2024 
Published online 9 June 2024 

 
Lean Healthcare is an approach to management systems that can change the mindset 
of hospitals, making healthcare more organized by reducing waste. Waste can be 
defined as any activity that does not add value to a process. The study recommends 
a bibliometric analysis of this problem. This is necessary to identify research trends 
or gaps that still exist. Data searches use Publish or Perish software, while data 
analysis uses VOSviewer software. The search results and data analysis suggest that 
trends for Lean Healthcare problems will likely be resolved by integration with green 
practices. The final process can be carried out considering environmental 
sustainability factors. 
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1. Introduction 

Lean is an activity carried out continuously to 
eliminate waste and increase added value to products, 
both goods and services, to provide value to customers 
[1]. Lean requires less time, fewer human resources, 
lower costs, less space, fewer injuries, and fewer errors. 
Lean creates an organization that can do more and 
perform every process well. Lean Healthcare is a 
management philosophy that aims to develop a culture 
of continuous improvement in all hospitals and other 
healthcare services to increase value for patients and 
other customers by eliminating waste and using the 
right tools [2], [3]. 

Lean transforms the workplace into an area of self-
expression for employees, challenging their creativity 
and ideas. Lean implementations are beneficial for 
patients, managers, owners, and other stakeholders. 
With Lean, processes are simplified and standardized; 
process flow, patient and employee satisfaction, quality, 
service availability, communication, and teamwork are 
improved [1], [4]. Many organizations have tried to 
implement Lean not only in the manufacturing industry 

but also in the healthcare industry in Indonesia. The 
Institute of Medicine (IOM) advises that healthcare 
providers are constantly learning, including adopting 
methods from other areas outside of healthcare, such as 
Lean methods, Six Sigma, and others. These methods 
have significantly increased competitiveness and 
profitability in various organizations. 

Virginia Mason achieved significant results after 
implementing Lean, such as a 75% increase in 
productivity, a 55% reduction in costs, and reductions 
in inventory and waiting times of up to 90% [4], [5]. The 
concept of Green Healthcare originated from the 
concept of 'Green Building', which is applied to health 
service installations, particularly hospitals. According 
to the US Environmental Protection Agency, Green 
Building is the practice of creating structures and using 
buildings that are environmentally responsible [6], [7]. 
This means that all buildings adhering to this concept 
do not harm the environment during their construction 
and operation. Additionally, the buildings must be 
sustainable, fulfilling their functions for a long period of 
time.  
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This study measures the reciprocal relationship and 
impact of publications on the integration between Lean 
and Green Healthcare. One limitation of the research 
area is the absence of integration between Lean and 
Green Healthcare; existing research focuses on each 
concept separately. 

This study does not discuss methods or propose 
ways to solve problems with Lean Healthcare and 
Green Healthcare but provides a bibliometric review. It 
shows the trends and potential of research in Lean 
Healthcare. Additionally, the study uses citation rates 
to assess the academic quality of journals or authors. 
Bibliometric studies are commonly applied to 
qualitative analyses of journal papers, books, or other 
types of writing. 

The structure of this paper is as follows: Section 2 
describes the literature review on Lean Healthcare and 
Green Healthcare, while Section 3 outlines the 
bibliometric analysis methodology and its steps. Section 
4 presents the results and discussion. The final section 
offers recommendations, conclusions, and limitations of 
the study. 

2. Material and method 

This section presents a brief literature review and 
related works. Lean Healthcare problems are problems 
experienced by a hospital or other health services. One 
way Lean is transforming healthcare is by eliminating 
waste in care delivery. Let's look at the eight wastes of 
Lean in healthcare.  

Overproduction of Waste in the process of 
outpatient and inpatient services which includes 
issuing the results of repeated laboratory tests with the 
same information [2]. Waiting Waste occurs when the 
patient waits for the following process in the waiting 
room, namely waiting for the doctor's examination, 
waiting for the administration process, waiting for the 
test results in the laboratory, waiting for documents, 
specimens waiting to be tested, waiting for rooms for 
inpatients and waiting for drug payments, waiting for 
drugs at the pharmacy [3]. Unnecessary Transportation 
in outpatient and inpatient services includes excessive 
patient transfer and taking files located far away, 
namely sending medical record files to the examination 
[3]. Overprocessing in outpatient installations and 
inpatient installations, namely the recording of patient 
identities repeatedly, namely on medical record 
documents, register books, control cards, and 
computers [2]. Unnecessary inventory is an excess 
supply of medicines, laboratory equipment, documents 
still being processed, the accumulation of patient 
documents, and an excess supply of hospital 
equipment, namely unused medical record cards [4]. 
Unnecessary motion is looking for medical record 
documents, collecting medical equipment, the presence 
of unnecessary movements in the information section 
and registration to reach items (looking for stationery 
receipts) and looking for medicine [5]. 

Defects occur in outpatient and inpatient 
installations, such as missing patient data, billing 

process errors, mislabeling, doctors changing drug 
prescriptions, incomplete patient cards (including 
treatment visit cards), and patients visiting the wrong 
examination room. There are also issues with 
unreadable X-ray results or the need to repeat the X-ray 
process. Underutilized abilities of doctors who do not 
educate patients and inpatient nurses who do not 
provide optimum attention to patients are also 
considered waste. Such waste must be identifiable to 
determine how often it occurs. A factor analysis was 
carried out to determine the most influential factors in 
implementing Lean Healthcare [6], [7], [8], [9]. 

The principle of Green Healthcare is to find ways to 
prevent environmental damage that impacts health 
services while still providing high-quality health 
services. One of the principles of Green Healthcare is 
waste reduction, which has been proven to reduce the 
amount of waste produced by a health facility. 
According to research conducted by Irish Green 
Healthcare in 2012 on health services that have 
collaborated with the Green Healthcare program, the 
amount of solid waste produced is about 60% of the 
total waste. Additionally, health services, especially 
those providing catering services, risk generating food 
waste piles of 1,800 to 2,200 tons per country per year 
[7], [10], [11]. Green Healthcare should not only be an 
obligation but a necessity for every health facility, from 
health centers to large hospitals. This concept shares the 
same principles and aspects as the concept of green 
buildings and guides the construction of health 
facilities. Furthermore, this concept encourages every 
health facility to have high-quality infrastructure, 
including ventilation design, lighting, and more. Thus, 
health facilities can achieve a sustainable nature that 
benefits both the people who use them and the 
environment [8], [12], [13]. 

3. Results and discussions 

We conducted the methodology of this research 
using the five steps outlined in Ilhami et al. [14], [15]. 
We present the five steps in detail as follows. 

3.1. Defining search keyword 

Bibliometric screening is arranged based on 
keywords integrating Lean and Green Healthcare from 
2019 to 2023. The search keywords include "lean 
healthcare" and "green healthcare." 

3.2. Initial search result 

Using the Google Scholar and Scopus databases, we 
conducted initial searches with Publish or Perish 
software version 8.4.4041.8250. The search process 
began with the keyword "lean healthcare." The Scopus 
database yielded 200 articles, while the Google Scholar 
database contained 991. We then tried the keyword 
"green healthcare." The Scopus database found 200 
articles for this keyword, while the Google Scholar 
database found 993 articles. 
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Table 1. 
The results of article refinement 

No  Keyword  Google Scholar  Scopus 

1  Lean Healthcare  25  19 
2  Green Healthcare  15  5 

 

 
Figure 1. The grouping articles by year 

 
Additionally, it should be noted that the Publish or 

Perish software shows that searches in the Google 
Scholar database yield more articles than in the Scopus 
database. This is due to the limit of 1000 articles from 
the Google Scholar database in the Publish or Perish 
software, whereas the Scopus database is limited to 200 
articles. 

3.3. Refinement of search result 

In this phase, a selection of existing articles is made. 
The refinement criteria used in this study were:  

1. Articles are from journals.  
2. The citation value is above four.  
3. The abstract fits Lean Healthcare problem.  
After refining, we found 25 articles in the Google 

Scholar database and 19 in the Scopus database that 
match Lean Healthcare issues. Additionally, we found 
15 articles in the GoogleScholar database and 5 articles 
in the Scopus database using the Green Healthcare 
keyword [15], [16]. 

3.4 Compiling the initial data statistics 

After filtering, the next step is to download all 
remaining articles in CSV (comma-separated values) 
format. This format is necessary to easily combine 
articles from the rest of the Scopus and Google Scholar 
databases. Additionally, this method allows us to 
complete all the necessary metadata to provide a better 
source for attributing the remaining items. You can 
verify that the CSV file contains only one date. Finally, 
we found 54 unique items in the CSV file. Fig. 1 shows 
the grouping of 54 articles by year. 

 

 
 

 
 

Figure 2.  Overlay visualization Lean Healthcare 
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In addition, the software VOSviewer is used to map 
these 54 articles and analyze mapping results using co-
occurrences. This provides a visualization of the 
network between keywords. The calculation method for 
finding the most dominant references uses a "full count" 
that counts items. VOSviewer visualizes a data set (in 
this case, journal articles). The VOSviewer software 
provides three visualization outputs: (1) Network 
visualization, (2) Overlay visualization, and (3) Density 
visualization [17], [18]. 

3.5. Data analysis 

The article search with Publish or Perish Software 
version 8.4.4041.8250 was processed using a PC with an 
Intel® Core™ i3-6006U CPU @ 2.00 GHz, 4.00 GB RAM, 
under a 64-bit operating system, X64-based processor 
[15]. Search results from Google Scholar yielded nearly 
900 articles, and 200 articles were obtained from the 
Scopus database. The compilation of the initial data 
statistics finally resulted in 54 papers with the keywords 
"lean healthcare" and "green healthcare." 

Based on visualizations from VOSviewer, we can see 
that research on Lean Healthcare is in high demand. We 
will integrate the solution to this Lean Healthcare 
problem with Green Healthcare, as can be seen from the 
mapping of existing articles. Fig. 2 shows a visualization 
from VOSviewer. 

Fig. 2 shows that the large circle, which often 
appears in VOSviewer, represents "lean," followed by 
"healthcare" and "green practice." The colors in the 
overlay visualization indicate the current trend in lean 
problems. Dark colors indicate previous events or 
trends, while lighter colors indicate current trends in 
the research area. The lighter colors, as shown in Figure 
2, represent environmental sustainability and the 
healthcare sector. Research trends in lean issues still 
need improvement, and the completion of solutions is 
still being discussed separately. We can combine these 
two methods by integrating Lean Healthcare with 
Green Healthcare to see the continuity in 
implementation. 

4. Conclusions 

This study investigates bibliometrics for Lean. We 
used Publish or Perish software to search for initial 
articles and then performed analysis using VOSviewer. 
The search for articles was conducted from 2019 to 2023 
using the keywords "lean healthcare" and "green 
healthcare." Tracking was done using Google Scholar 
and Scopus databases, with inclusion criteria: (1) from 
2020 to the present, (2) subject area: management, 
service, and ergonomics, (3) limited to journals. There 
are 54 relevant articles in this study. The results show 
there are still research gaps, especially regarding the 
proposed improvement of solution methods, 
particularly in integrated Lean and Green Healthcare. 
The keywords "lean healthcare" and "green healthcare" 
are often represented by several keywords and could 
lead to miscalculation of occurrences and total link 
strength. Thus, we can use another keyword. 
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