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Abstract

Measurement of  the service quality is very important, especially to improve the qual-
ity and obtain loyal customers in a private hospital. Therefore, this study aims to 
determine the effect of  a lean approach based on waste variables of  overproduction, 
waiting time, transportation, excess processing, inventory, motion, and satisfaction 
defects. A quantitative method was used with a cross-sectional design. The popu-
lation consists of  patients who were treated in the inpatient ward of  Malahayati 
Hospital, Medan, Indonesia. The sample size was 110, and it was determined using 
the Rao formula. The participants were selected using the purposive sampling tech-
nique with inclusion criteria of  patients who were hospitalized for more than three 
days in March 2021. Data obtained were then analyzed with the logistic regression 
tests. The results showed that all variables have a significant effect on inpatient sat-
isfaction, including overproduction (p=0.019), followed by waiting time (p=0.012), 
transportation (p=0.011), excess processing (p=0.017), inventory (p=0.010), mo-
tion (p=0.015), and satisfaction defects (p=0.010). Based on multivariate analy-
sis, hospital service quality affects inpatient satisfaction, where inventory (4.567 
times) and transportation (2.786 times) have the highest and lowest influence, re-
spectively. Furthermore, this study has strongly suggested that hospital management 
must reduce overproduction and other waste variables to improve service quality.
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INTRODUCTION
One of  the methods to improve hospital 

service performance is the application of  lean 
concepts in hospital management. Furthermo-
re, the lean concept is a systematic approach to 
identifying and eliminating non-value-added 
tasks while decreasing waste through continuous 
improvement. This approach allows the flow of  
products with a pull system from the customer’s 
perspective to achieve perfect satisfaction (Mark 
Graban, 2018). It has also improved patient flow 

and efficiency in inpatient care by concentrating 
on decreasing the non-value-added tasks (Zepe-
da-Lugo, 2020). A previous study reported that 
the application of  lean principles reduced waiting 
time in the Veteran Affairs Department at Palo 
Alto Health Care System, CA, United States 
(Vashi, 2019). Lean Six Sigma and workforce 
management have a considerable influence on 
Malaysian hospitals’ quality performance, but 
senior management commitment has been re-
ported to have a negligible association with qua-
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lity performance (Ahmed, 2018). Several studies 
revealed that lean can increase the operational ef-
fectiveness of  healthcare. Developing explicit de-
finitions for healthcare-related lean language has 
the potential to enhance practice, particularly epi-
sodic care and service quality (Hallam and Cont-
reras, 2018). Based on the literature review, the 
primary advantages of  implementing this appro-
ach include (a) reductions in waiting time, costs, 
length of  hospital stay, patient flow, and procedu-
re times, and (b) improvements in patient satisfac-
tion, efficiency, productivity, standardization, re-
lationships, safety, quality, as well as cost savings. 
Furthermore, the multidisciplinary integration of  
managers and work teams frequently produces 
positive results. (Souza et al., 2021). Service qua-
lity in a public hospital is closely related to the 
satisfaction index of  inpatients or outpatients as 
well as employees (Agiwahyuanto et al., 2021). 
Previous studies revealed that inpatient staff  per-
formance is strongly influenced by organizational 
culture (Atmojo, Purnomo and Muljono, 2018).

Several studies on lean concepts have been 
carried out in Indonesia. A study reported five 
indicators of  service satisfaction at hospitals in 
quadrant group 1, which are the main priorities 
for improvement to exceed patient expectations. 
The indicators include the availability of  adequa-
te waiting room facilities (2.5), the waiting room 
environment and good lighting (77.50), the avai-
lability of  easily accessible information facilities 
(2.9), services for patient complaints are carried 
out quickly and responsively (2.9), as well as the 
officer receiving advice from the patient (2.9) 
(Wirawan and Yunita, 2018). A study discovered 
that inpatients were dissatisfied with long wait ti-
mes for appointments, last-minute appointments, 
a lack of  flexibility when scheduling appoint-
ments, and extended periods before being evalua-
ted by a doctor (Pini et al., 2014). The results also 
showed that there was no statistically significant 
association between overall satisfaction with de-
mographics and other characteristics. However, 
service evaluations appeared to be impacted by 
patient health condition, education, and gender.

The preliminary study was carried out in 
Malahayati Islamic Hospital, Medan City, North 
Sumatra Province, during the 1st and 2nd quarters 
of  the year 2020. The questionnaire’s results of  
15 inpatients showed that 69.48% of  them were 
satisfied, while the remaining 30.52% were un-
satisfied.  These preliminary studies motivated 
this current study to explore more about inpatient 
satisfaction and its correlation with the lean ap-
proach. Malahayati Islamic Hospital represents 
healthcare facilities in North Sumatra Province 

that need to apply the lean approach. Some su-
pervision is also needed in the facility to improve 
inpatient satisfaction. Studies on customer satis-
faction are critical in assisting the management 
of  Malahayati Islamic Hospital to understand 
the true desires of  patients. They can also help in 
planning actions, investments, management, ma-
king decisions, and providing quality and compe-
titive services locally and globally.

Therefore, this study aims to measure hos-
pital service quality by applying a lean approa-
ch. Based on findings, this is most likely the first 
report on lean approach using waste variables 
of  overproduction, waiting time, transportation, 
excess processing, inventory, motion, and defects 
in a private hospital in Medan, North Sumatra 
Province. 

The terms of  all waste variables have been 
widely used and established in the context of  
Lean Hospital Management (Zidel, 2006; Us-
man, 2020). Based on the 8 Types of  Waste The-
ory by Mark Graban (2018), the variables include 
defects (activity done incorrectly), overproducti-
on (production done faster or more than needed), 
transportation (unnecessary movement of  ma-
terial), waiting (delay), inventory (unnecessary 
stored material), motion (unnecessary movement 
of  staff), excess processing (unnecessary activity), 
and human potential (dissonance between duties 
and competencies) (Graban, 2018).

METHOD
This is a quantitative study with a cross-

sectional design, where the Rao formula was used 
to determine the sample size, namely 110 patients 
selected using purposive sampling. Furthermore, 
the sample population consisted of  312 patients 
who were treated for more than three days bet-
ween March 9th to 17th 2021 in each room.

Data collection was carried out using the 
closed-type questionnaire, which was distributed 
to each individual who met the criteria. The ques-
tionnaire contained several questions in terms of  
seven types of  waste or inefficiencies in hospital 
management (Graban, 2018), including overp-
roduction (4 questions), waiting (6 questions), 
transportation (3 questions), excess processing 
(4 questions), inventory (3 questions), motion 
(3 questions), and satisfaction defects (10 questi-
ons). Measurements were carried out in ordinal 
scales with scores of  strongly agree (5 points), 
agree (4 points), neutral (3 points), don’t agree (2 
points), and strongly don’t agree (1 point). Furt-
hermore, the good category was assigned only if  
the value was <10 points and Not Good indica-
ted >10 points. The numerical scale of  these me-
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asurements depicted the level of  hospital service 
quality. The used terms “Good” and “Not Good” 
indicated the good quality and the bad quality of  
hospital service, respectively.

The operationals definitions in this study 
included; (1) overproduction waste showed that 
the multiple procedures, repeated tasks, and in-
formations were ineffective at the same time (2) 
waiting waste indicated the inconsistency and 
undisciplined schedule, and this caused inc-
reased number of  patients in the hospital, thereby 
leading to longer waiting time, (3) transportation 
waste referred to the inefficiency of  movement 
due to the long distance of  check point and me-
dical record, as well as the unclear procedural 
guideliness along the way, (4) excess processing 
was the inefficient operational procedure due to 
the repeated examination and records on the pa-
tient, (5) inventory waste referred to overcapacity 
of  storage of  unused documents and the medical 
stocks was more than the prescription frequency, 
(6) motion waste referred to in-ergonomic spatial 
and unorganized documents, which made the 
medical staff  run around in search of  something 
(7) satisfaction defects referred to patients comp-
laining and unsatisfied with the medical services 
provided by the hospital management as well as 
procedures, diagnosis, hospitality and medical re-
cords.

Statistical data analysis was carried out 
using the chi-square test to determine the rela-
tionship between the independent variables, na-
mely overproduction, waiting, transportation, 
excess processing, inventory, motion, and defects, 

which correlated with the dependent variable of  
inpatient satisfaction. Furthermore, multivariate 
analysis with logistic regression was performed 
to examine the relationship of  more than one 
independent variable with one dependent. Data 
processing was carried out using SPSS software 
version 20.0.

RESULTS AND DISCUSSION
The majority of  respondents were aged 

31-40 years old (59.0%), and the minority were 
41-50 years old (13.7%). Based on gender, the 
sample population consisted of  63.6% males and 
36.4% females. Furthermore, data on educatio-
nal background showed that the majority of  the 
respondents were D3 graduates (81.8%), and the 
minority were S2 graduates (1.8%). Based on job 
characteristics, all the 110 patients included in 
this study had jobs (100%). The characteristics of  
the respondents are presented in Table 1.

The frequency distribution of  respondents’ 
opinions on the seven waste variables observed in 
the hospital is presented in Table 2. Furthermo-
re, their opinions in the specific questions were 
represented as strongly agree (5 points), agree (4 
points), neutral (3 points), don’t agree (2 points), 
and strongly don’t agree (1 point). A Good score 
was given only if  the value was <10 points and 
Not Good >10 points. The used terms “Good” 
and “Not Good” indicated the good quality and 
bad quality of  hospital service, respectively. Based 
on Table 2, the majority of  respondents revealed 
that the waste of  waiting variable has the highest 
good rating (96.3%), followed by motion, defect, 

Table 1. Characteristics Distribution of  Respondents

Characteristics N %

Age
21-30 Years
31-40 Years
41-50 Years

30
65
15

27.2
59.0
13.7

Total 110 100

Gender
Male
Female

70
40

63,6
36.4

Total 110 100

Education
D3
S1
S2

90
23
2

81.8
20,9
1.8

Total 110 100

Job 110 100

Total 110 100
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transportation, inventory, and overproduction.
Furthermore, a bivariate analysis was car-

ried out to determine the correlation between 
each waste variable and inpatient satisfaction, as 
shown in Table 3.

Table 3 shows that the lean approach was 
effective and significant on all waste variables re-
garding improving inpatient satisfaction (p<0.05). 
The waste of  inventory and defects mostly corres-
ponded to inpatient satisfaction (p=0.010). 

To compare all the independent variables 
and one dependent variable, multivariate logistic 
regression was carried out in a one-step analy-
sis. Furthermore, the comparison showed their 
influence on inpatient satisfaction, as shown in 
Table 4.

Based on Table 4, the lean approach to 
waste of  inventory has the highest influence on 
inpatient satisfaction (4.567 times), while the lo-
west was transportation (2.786 times).

Waste variable analyses were based on data 
obtained from Table 2, 3, and 4. The descriptive 
analysis of  each variable was explained indepen-
dently as follows:
 a. Overproduction

Overproduction can be in the form of  
data input that was carried out repeatedly whi-
le issuing laboratorium test results with the same 
information (Lestari, Suryawati, and Sugiarto, 
2020). The results showed that overproduction 
has a good response by 59.1 % of  respondents 
with a confidence interval of  95% (1.253    8.547) 
with a p-value of  0.019, indicating statistical sig-
nificance. 

The lab staff  gave a date sample and 
bundled the idle time test results file for service 
preparation, while the information officer made 
compounded drugs. A study showed that the ave-
rage length of  service time received by patients 
from the period of  arrival to the collection of  

Table 2. Frequency distribution of  respondents on waste variables that represent the hospital quality 
service (in percentage)

Waste Variables Total Percentage (%)

Overproduction
Not good
Good

45
65

40.9
59.1

Total 110 100

Waiting Time
Not good
Good

4
106

3.7
96.3

Total 110 100

Transportation
Not good
Good

31
79

28.2
71.8

Total 110 100

Excess Processing
Not good
Good

54
56

49.1
50.9

Total 110 100

Inventory
Not good
Good

36
74

32.7
67.3

Total 110 100

Motion
Not good
Good

18
92

16.4
83.6

Total 110 100

Defects
Not good
Good

36
74

28.2
71.8

Total 110 100
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Table 3. Correlation between waste variables and inpatient satisfaction

Waste Variables

Inpatient Satisfaction
Total

p – valueGood Not Good

f % f % f %

Overproduction
Not good
Good

13
80

11.8
72.7

8
9

7.3
8.1

21
89

19.1
80.9

0.019*

Total 110 100

Waiting Time
Not good
Good

16
64

14.5
58.1

8
22

7.3
20

24
86

21.8
78.2

0.012*

Total 110 100

Transportation
Not good
Good

18
64

16.4
58.2

19
9

17.3
8.2

37
73

33.6
66.4

0.011*

Total 110 100

Excess Processing
Not good
Good

27
55

24.5
50

19
9

17.3
8.1

46
64

41.8
58.2

0.017*

Total 110 100

Inventory
Not good
Good

23
62

20.9
56.4

14
11

12.7
10

37
73

33.6
66.4

0.010*

Total 110 100

Motion
Not good
Good

23
64

20.9
58.1

16
7

14.5
6.4

39
71

35.5
64.5

0.015*

Total 110 100

Defects
Not good
Good

18
74

16.4
67.3

11
7

10
6.4

29
81

26.4
73.6

0.010*

Total 110 100

Table 4. The one-step multivariate logistic regression of  waste variables

Waste Variables β S.E. Wald Df mean 95% CI p

Overproduction 1.186 0.490 5.860 1 3.273 1.253 – 8.547 0.015*

Waiting Time 1.466 0.594 6.099 1 4.333 1.353 – 13.875 0.014*

Transportation 1.466 0.594 6.099 1 2.786 1.353 – 13.875 0.016*

Excess Processing 1.466 0.594 6.099 1 3.765 1.353 – 13.875 0.045*

Inventory 1.466 0.594 6.099 1 4.567 1.353 – 13.875 0.017*

Motion 1.466 0.594 6.099 1 3.330 1.353 – 13.875 0.013*

Defects 1.466 0.594 6.099 1 3.739 1.353 – 13.875 0.011*

drugs was 199.4 and 408.4 minutes for general 
and BPJS patients, respectively. Furthermore, 
during the polyclinic service process at RSUD 
Dr. Soeratno Gemolong, waste variables that 
occurred were waiting, excess processing, over-
production, inventory, motion, transportation, 

and human potential. This study proved that the 
application of  the lean approach can identify and 
eliminate waste in outpatient services, shorten 
procedures in all outpatient service units to redu-
ce waiting times, improve service quality, as well 
as increase job and patient satisfaction (Lestari, 
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Suryawati and Sugiarto, 2020). A previous study 
reported the use of  Lean Sigma Tools with the 
DMAIC approach (Define, Measure, Analyse, 
Improve, Control), and it was significantly ef-
fective in reducing the length of  stay of  patients 
(Mandahawi et al., 2011).
b. Waiting Time

The lean approach is a philosophy to redu-
ce activities in the form of  waste, and it has been 
used by several companies to increase their effec-
tiveness and efficiency (Gabrielle, 2021). The re-
sults showed that waiting time was the common 
response from 96.3 % of  respondents with a con-
fidence interval of  95% (1.353   13.875) and p-
value of  0.012, indicating statistical significance.

Problems occur when patients wait for the 
next process in the waiting room, such as exami-
nation by a doctor, administrative process, test re-
sults in the lab, documents, testing of  specimens, 
drug payments, handover of  pharmaceutical 
drugs, staff  who are not working, non-functio-
nal laboratory equipment due to the absence of  
samples, and pharmacy staff  who do not work 
before a doctor’s prescription. Therefore, it is pos-
sible to implement the lean concept in healthcare 
providers. A study conducted by (Kharismawati 
and Herliansyah, 2016) revealed that the most 
critical waste was waiting time, occurring in the 
registration section, neurological disease, internal 
medicine, and the pharmacy section, hence, imp-
rovements must be prioritized in these areas.
c. Transportation

Waste in transportation occurred when 
moving an item or patient from one process to 
another, which caused additional time in the han-
dling process (Lestari, Suryawati, and Sugiarto, 
2020). The results showed that transportation has 
a good response by 71.8 % of  respondents with a 
confidence interval 95% (1.353    13.875) and a p-
value of  0.011, indicating statistical significance.

The most common problem found was the 
displacement of  excess patients and taking files 
to far places, namely, sending medical records to 
the checkpoint, as well as hospital services that 
have not been placed in an integrated and adja-
cent area. Furthermore, a previous study was car-
ried out on the approach of  lean transportation to 
improve the performance of  Emergency Medical 
Processes (EMP) by adapting its main concepts 
to the main characteristics of  the EMP environ-
ment (Villarreal et al., 2018). Several studies also 
reported that the Systematic Layout Planning 
(SLP) approach combined with the Lean Six 
Sigma method and tools potentially reduced the 
time of  patient transport (Furterer and Kanchar-
la, 2021). 

d. Excess Processing
Excess processing problems often arise 

while repeatedly recording patient identities on 
medical record documents, register books, cont-
rol cards, and computers (Graban, 2018). The 
results showed that excess processing has a good 
response by 50.9 % of  respondents with a con-
fidence interval of  95% (1.353   13.875) and p-
value of  0.017, indicating statistical significance.

A study in United Arab Emirates (UAE) 
reported that this problem was given the highest 
importance in public hospitals in UAE (Hussain 
and Malik, 2016). Furthermore, over-processing 
as one of  the seven wastes was caused by the pre-
sence of  unclear standards and specifications. Se-
veral operators often try to provide the best servi-
ces, but are not always aware of  factors that truly 
add value to the product. The fundamental cause 
of  waste waiting was frequent medication vacan-
cies due to delays in payment from the coopera-
ting party to hospitals, as well as the limited ser-
vice area (Atikah et al., 2021).
e. Inventory

Problems found in inventory were usual-
ly excess drug supplies, documents that are still 
being processed due to a buildup of  the patients’ 
records, laboratory supplies, and hospital equip-
ment in the form of  unused medical record cards 
(Usman, 2020). The results showed that invento-
ry has a good response by 67.3 % of  the respon-
dents with a confidence interval of  95% (1.353   
xx13.875) and p-value of  0.010, indicating statis-
tical significance.

Furthermore, a study reported that the 
applicating of  a hybrid selective inventory control 
technique in a hospital can reduce the wasteful in-
ventories related to expensive medical supplies. It 
can also help to save costs in providing affordable 
and accessible healthcare (Gurumurthy, Nair, 
and Vinodh, 2020).  Based on a study, supply 
item vacancies are often caused by empty supp-
lier goods, national drug shortages, or requests 
for goods that were not in accordance with the 
receipt of  goods. A cause-effect and interrelation-
ship diagrams were then used along with a lean 
approach to identify wastes as well as those that 
are dominant (Saleeshya et al., 2015). 
f. Motion

Motion involves carrying out excessi-
ve movements to complete a job, which does 
not add value to the goods or services (Graban, 
2018). The results showed that motion has a good 
response by 83.6 % of  respondents with a confi-
dence interval of  95% (1.353   13.875) and a p-
value of  0.015, indicating statistical significance.

This problem often occurs when looking 
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for medical record documents and collecting me-
dical equipment. It is also caused by unnecessa-
ry movements in the information and registrati-
on section, such as looking for receipts, writing 
instruments, and drugs. The waste motion in this 
hospital showed that the patient’s activities had 
to leave the room because the nutrition consul-
tation section was located in another building. 
The complicated flow was caused by the patient’s 
repeated motions to the cashier and insurance 
verification. Furthermore, a hospital is said to 
be efficient if  it can use all its available resources 
to produce something without having to discard 
anything. A study by (Kusdarmadji, Pribadi, and 
Permana, 2021) reported that waiting (26%), mo-
tion (18%), and faults were the three most com-
mon wastes in Hemodialysis Installation (16 %). 
There was an issue of  waste waiting created by 
a shortage of  human resources. In this situation, 
the number of  nurses and wasting motion was 
produced by the frequent movement of  nurses 
to conduct examinations on patients and inspec-
tions that still use manual methods.
g. Defects

A Lean Six Sigma (LSS) approach is the 
best option in a healthcare environment for dea-
ling with a critical patient. The LSS methodology 
can optimize the average reduction of  a desired 
process (Ahmed, Manaf, and Islam, 2013). Waste 
defects often occur due to a lack of  coordinati-
on, errors in filling out laboratory result forms, 
patient identity not matching, as well as officers 
who are not careful, do not check patients, and do 
not ensure drugs for patients (Graban, 2018). The 
results showed that service defects had a good 
response by 71.8 % of  respondents with a con-
fidence interval of  95% (1.353   13.875) and a p-
value of  0.010, indicating statistical significance.

A previous study revealed that based on 
the identification in value stream mapping, the 
common wastes include transportation, defects, 
excess processing, and motion. Therefore, hos-
pital management is advised to parallelize BPJS 
patients with general patients for polyclinics, use 
electronic medical records, optimize the utiliza-
tion of  electronic prescriptions, add resources, 
and implement 5S (Vega and Setiawan, 2018). A 
recent study using Multi-Criteria Decision Ma-
king (MCDM) with a fuzzy analytical hierarchy 
process approach reported that waiting, transpor-
tation, motion, and defects were dominant in 
adopting lean approach among the seven wastes. 
The results of  this study can guide hospital ma-
nagement in strategic planning to adopt a lean 
healthcare process (Bharsakade et al., 2021), the-
reby leading to continuous quality improvement 

of  health service (Clark, Silvester, and Knowles, 
2013).

CONCLUSION
The service quality represented by inpatient 

satisfaction showed that 92.75% of  customers 
were satisfied with the services provided at Mala-
hayati Islamic Hospital in Medan City. Based on 
the lean approach, the management of  the study 
location has shown its best performance in avoi-
ding waiting-waste compared to other variables. 
However, hospital management must reduce ex-
cess processing, overproduction, defects, and mo-
tion by conducting several integrated programs 
to improve the quality and efficiency of  health 
services as well as inpatient satisfaction. This stu-
dy has provided a meaningful perspective on the 
improvement of  healthcare quality by applying a 
lean approach to several waste variables. The re-
sults showed an increase in patient satisfaction at 
Malahayati Islamic Hospital.

ACKNOWLEDGMENT
The authors are grateful to the Malahaya-

ti Islamic Hospital, Medan City, North Sumatra 
Province, for providing the study facilities, docu-
ments, and respondents.

REFERENCES
Agiwahyuanto, F. et al. (2021) “Satisfaction 

Index of  Employees on Service Qual-
ity through Quality Leadership at Three 
Hospitals B-Type, Central Java Province,” 
Unnes Journal of  Public Health, 10(1), pp. 
78–85. DOI: 10.15294/ujph.v10i1.36806.

Ahmed, S. (2018) “Effect of  Lean Six Sigma on 
quality performance in Malaysian hospi-
tals,” International Journal of  Health Care 
Quality Assurance, 31(8), pp. 973–987. 
DOI: 10.1108/IJHCQA-07-2017-0138.

Ahmed, S., Manaf, N. H. A. and Islam, R. (2013) 
“Effects of  Lean Six Sigma application 
in healthcare services: A literature re-
view,” Reviews on Environmental Health, 
28(4), pp. 189–194. DOI: 10.1515/
reveh-2013-0015.

Atikah, N. et al. (2021) “Identifikasi waste: 
DOWNTIME pada pelayanan resep rawat 
jalan di instalasi farmasi Rumah Sakit Is-
lam Siti Hajar Mataram,” Scientific Jour-
nal of  Pharmacy, 17(2), pp. 107–114.

Atmojo, A., Purnomo, I. P. and Muljono, S. 
(2018) “The Influence of  Organizational 
Culture on Inpatient Staff  Performance of  
QIM Hospital,” Unnes Journal of  Public 
Health, 7(1), pp. 25–29. DOI: 10.15294/



19

ATJ Harahap, CN Ginting, AN Nasution & A Amansyah/ Unnes Journal of  Public Health 12 (1) (2023)

ujph.v7i1.19213.
Bharsakade, R. S. et al. (2021) “A lean approach 

to healthcare management using multi cri-
teria decision making,” Opsearch. Springer 
India, 58(3), pp. 610–635. DOI: 10.1007/
s12597-020-00490-5.

Clark, D. M., Silvester, K. and Knowles, S. (2013) 
“Lean management systems: Creating a 
culture of  continuous quality improve-
ment,” Journal of  Clinical Pathology, 
66(8), pp. 638–643. DOI: 10.1136/jclin-
path-2013-201553.

Furterer, S. and Kancharla, P. (2021) “Applying 
Lean Six Sigma and Systematic Layout 
Planning to Improve Patient Transporta-
tion Equipment Storage in an Acute Care 
Hospital,” in 8th Intl Conference on lean 
Six SIGMA, pp. 1–8.

Gabrielle, K. (2021) “Application of  Lean Man-
agement Principles in the Identification 
of  Wastes and Improving Waiting Time 
At a Hospital Pharmacy.,” International 
Journal of  Public Health & Clinical Sci-
ences (IJPHCS), 8(4), pp. 41–52. Available 
at: https://search.ebscohost.com/login.
aspx?direct=true&db=edb&AN=152720
259&site=eds-live&authtype=sso&custid
=s9494728.

Graban, M. (2018) Lean hospitals: Improving 
quality, patient safety, and employee en-
gagement, third edition, Lean Hospitals: 
Improving Quality, Patient Safety, and 
Employee Engagement, Third Edition. 
DOI: 10.4324/9781315380827.

Gurumurthy, A., Nair, V. K. and Vinodh, S. 
(2020) “Application of  a hybrid selective 
inventory control technique in a hospital: a 
precursor for inventory reduction through 
lean thinking,” TQM Journal, 33(3), pp. 
568–595. DOI: 10.1108/TQM-06-2020-
0123.

Hallam, C. R. A. and Contreras, C. (2018) “Lean 
healthcare: scale, scope and sustainabil-
ity,” International Journal of  Health Care 
Quality Assurance, 31(7), pp. 684–696. 
DOI: 10.1108/IJHCQA-02-2017-0023.

Hussain, M. and Malik, M. (2016) “Prioritizing 
lean management practices in public and 
private hospitals,” Journal of  Health, Or-
ganisation and Management, 30(3), pp. 
457–474. DOI: 10.1108/JHOM-08-2014-
0135.

Kharismawati, A. and Herliansyah, M. K. (2016) 
“Implementasi Lean Healthcare pada 
Pasien BPJS Rawat Jalan Di Rumah Sakit 
Bethesda Yogyakarta,” Seminar Nasional 

Teknik Industri Universitas Gadjah Mada 
2016, pp. 10–19.

Kusdarmadji, Pribadi, F. and Permana, I. (2021) 
“Implementation of  Lean Management 
To Reduce Waste in Hemodialization In-
stallation,” Jurnal Profesi Medika, 15(2), 
pp. 166–170.

Lestari, S. A., Suryawati, C. and Sugiarto, J. 
(2020) “Analisis Waste dengan Model 
Lean Hospital pada Pelayanan Poli Rawat 
Jalan,” Jurnal Kesehatan, 8(1), pp. 16–25. 
DOI: 10.25047/j-kes.v8i1.133.

Mandahawi, N. et al. (2011) “Application of  
Lean Six Sigma tools to minimise length 
of  stay for ophthalmology day case sur-
gery,” International Journal of  Six Sigma 
and Competitive Advantage, 6(3), pp. 156–
172. DOI: 10.1504/IJSSCA.2011.039716.

Mark Graban, J. T. (2018) Lean Hospitals: Im-
proving Quality, Patient Safety, and Em-
ployee Engagement. 3rd ed. New York: 
Productivity Press. DOI: https://doi.
org/10.4324/9781315380827.

Pini, A. et al. (2014) “Assessment of  patient 
satisfaction of  the quality of  health care 
provided by outpatient services of  an on-
cology hospital,” Global journal of  health 
science, 6(5), pp. 196–203. DOI: 10.5539/
gjhs.v6n5p196.

Saleeshya, P. G. et al. (2015) “Lean practices 
in machinery manufacturing industries 
- A case study,” International Journal 
of  Logistics Systems and Management, 
20(4), pp. 536–554. DOI: 10.1504/
IJLSM.2015.068494.

Souza, D. L. et al. (2021) “A systematic review 
on lean applications’ in emergency depart-
ments,” Healthcare (Switzerland), 9(6), pp. 
1–19. DOI: 10.3390/healthcare9060763.

Usman, I. (2020) “Lean hospital management 
implementation in health care service: 
A multicase study,” Systematic Reviews 
in Pharmacy, 11(3), pp. 361–367. DOI: 
10.5530/srp.2020.3.45.

Vashi, A. (2019) “Applying Lean Principles to 
Reduce Wait Times in a VA Emergency 
Department,” Military Medicine, 184(1). 
DOI: 10.1093/milmed/usy165.

Vega, L. N. and Setiawan, K. (2018) “Pendeka-
tan lean healthcare untuk meminimalkan 
operational waste di rumah sakit hermina 
jatinegara ledhis nadya vega,” 12(2012), 
pp. 2018–2020.

Villarreal, B. et al. (2018) “A Lean transpor-
tation approach for improving emer-
gency medical operations,” Produc-

https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=152720259&site=eds-live&authtype=sso&custid=s9494728
https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=152720259&site=eds-live&authtype=sso&custid=s9494728
https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=152720259&site=eds-live&authtype=sso&custid=s9494728
https://search.ebscohost.com/login.aspx?direct=true&db=edb&AN=152720259&site=eds-live&authtype=sso&custid=s9494728


ATJ Harahap, CN Ginting, AN Nasution & A Amansyah/ Unnes Journal of  Public Health 12 (1) (2023)

20

tion Planning and Control. Taylor & 
Francis, 29(11), pp. 928–942. DOI: 
10.1080/09537287.2018.1494343.

Wirawan, A. and Yunita, V. (2018) “Analisis 
Kepuasan Pelayanan Pasien Pada Insta-
lasi Rawat Jalan Di Rumah Sakit Rumah 
Sakit Umum Daerah Embung Fatimah 
Batam Dengan Pendekatan Lean Service 
Dan Service Perfomance,” Journal of  Ap-
plied Business Administration, 1(2), pp. 
194–208. DOI: 10.30871/jaba.v1i2.608.

Zepeda-Lugo, C. (2020) “Assessing the impact 
of  lean healthcare on inpatient care: A 
systematic review,” International Jour-
nal of  Environmental Research and 
Public Health, pp. 1–24. DOI: 10.3390/
ijerph17155609.

Zidel, T. G. (2006) A lean guide to transforming 
healthcare : how to implement lean prin-
ciples in hospitals, medical offices, clinics, 
and other healthcare organizations.


