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Aims Long waiting times and inefficient processes are common challenges in hospital 
outpatient departments, impacting both patient satisfaction and operational costs. This study 
investigated the application of lean six sigma principles, specifically value stream mapping, to 
enhance efficiency and service quality at Ibnu Sina Hospital in Indonesia.
Materials & Methods This mixed-methods case study involved the observation of 50 patients 
to measure value-added and non-value-added time, along with interviews with seven key 
stakeholders (the hospital director and medical staff) to validate findings and understand 
contextual challenges, such as cultural resistance and staff engagement.
Findings There were significant inefficiencies in outpatient processes, from patient arrival to 
prescription collection. Targeted interventions included integrating the hospital management 
information system with the JKN app and WhatsApp for registration (reducing wait time to zero), 
optimizing physician schedules and staffing levels, implementing Electronic Medical Records, 
and introducing e-prescriptions and SIOPA in the pharmacy. These interventions resulted in a 
dramatic 70% reduction in total service time, from 177.45 minutes to 54.43 minutes, and a 76% 
decrease in wasted time, from 163.02 minutes to 40 minutes.
Conclusion There are significant inefficiencies in the outpatient process flow at Ibnu Sina 
General Hospital, particularly in patient waiting times and manual administrative tasks.

 Keywords Lean Six Sigma; Hospitals; Outpatient Services; Technology  

Integrating Advanced Technology 
and Lean Six Sigma for Enhanced 
Hospital Management and Operations

https://endless-journal.com/index.php/endless/article/view/212
https://www.emerald.com/insight/content/doi/10.1108/ijqrm-02-2017-0027/full/html
https://www.emerald.com/insight/content/doi/10.1108/ijppm-12-2021-0681/full/html
 https://pubmed.ncbi.nlm.nih.gov/33338158/
https://pubmed.ncbi.nlm.nih.gov/31567846/
https://www.emerald.com/insight/content/doi/10.1108/ijlss-06-2017-0054/full/html
https://www.emerald.com/insight/content/doi/10.1108/ijlss-06-2015-0026/full/html?skipTracking=true
 https://B2n.ir/k13273
 https://pubmed.ncbi.nlm.nih.gov/30427480/
https://www.emerald.com/insight/content/doi/10.1108/jmtm-02-2019-0070/full/html
https://pubmed.ncbi.nlm.nih.gov/26864659/
https://pubmed.ncbi.nlm.nih.gov/27860065/
https://devotion.greenvest.co.id/index.php/dev/article/view/631
https://pubmed.ncbi.nlm.nih.gov/31017052/
https://pubmed.ncbi.nlm.nih.gov/30415620/
https://pubmed.ncbi.nlm.nih.gov/34785096/
https://pubmed.ncbi.nlm.nih.gov/34394687/
https://pubmed.ncbi.nlm.nih.gov/35209886/
https://B2n.ir/b43042
https://B2n.ir/r94392
 https://ibommedicaljournal.org/index.php/imjhome/article/view/213
https://pubmed.ncbi.nlm.nih.gov/33976941/
https://pubmed.ncbi.nlm.nih.gov/30906516/
https://ijaseit.insightsociety.org/index.php/ijaseit
 https://onlinelibrary.wiley.com/doi/abs/10.1002/qre.1552
https://www.emerald.com/insight/content/doi/10.1108/ijlss-01-2021-0013/full/html
https://www.emerald.com/insight/content/doi/10.1108/bpmj-10-2014-0097/full/html
https://pubmed.ncbi.nlm.nih.gov/34941958/
https://pubmed.ncbi.nlm.nih.gov/31625821/
 https://www.emerald.com/insight/content/doi/10.1108/tqm-10-2018-0142/full/html
https://pubmed.ncbi.nlm.nih.gov/34930167/
https://pubmed.ncbi.nlm.nih.gov/26440487/
https://e-journal.unair.ac.id/JISEBI/article/view/26288
 https://pubmed.ncbi.nlm.nih.gov/30509286/
https://link.springer.com/article/10.1007/s12063-010-0038-y
https://www.ncbi.nlm.nih.gov/mesh/68017749
https://www.ncbi.nlm.nih.gov/mesh/68006761
https://www.ncbi.nlm.nih.gov/mesh/68000553
https://www.ncbi.nlm.nih.gov/mesh/68013672
https://hehp.modares.ac.ir/article-5-78433-en.html
http://crossmark.crossref.org/dilog/?doi=10.58209/hehp.13.1.61
http://dx.doi.org/10.58209/hehp.13.1.61
User
Placed Image



Integrating Advanced Technology and Lean Six Sigma for Enhanced Hospital Management and Operations                             62 

Health Education and Health Promotion                                                                                                 Winter 2025, Volume 13, Issue 1 

Introduction 
Hospitals are essential to public health, delivering 
vital services and contributing significantly to 
national health development goals, including the 
achievement of the Sustainable Development Goals. 
In Indonesia, hospitals play a crucial role in 
strengthening health service systems, particularly in 
reducing maternal and child mortality [1]. However, 
these institutions face increasing operational 
challenges stemming from rapid technological 
advancements, evolving patient expectations, and 
resource constraints [2]. Therefore, efficient 
management is critical for ensuring the continued 
delivery of high-quality, accessible healthcare 
services. 
Lean six sigma (LSS), a methodology that emphasizes 
waste reduction and process optimization, has 
demonstrated efficacy in improving efficiency and 
patient satisfaction across various industries, 
including healthcare [3, 4]. Existing studies on LSS in 
healthcare primarily focus on its application in 
developed countries, where healthcare systems and 
operational contexts differ significantly from those in 
Indonesia. Research addressing the implementation 
of LSS in Indonesian hospitals is scarce, with limited 
attention given to the unique challenges faced by 
these institutions, such as resource constraints, high 
patient loads, and cultural resistance to change [5, 6]. 
Furthermore, while previous studies highlight the 
general benefits of LSS in improving efficiency and 
patient satisfaction, there is a lack of specific 
investigations into its practical application in general 
polyclinic settings, where operational inefficiencies, 
such as excessive patient waiting times and staff 
shortages, are most pronounced. This gap in the 
literature underscores the need for context-specific 
research to explore how LSS methodologies can be 
effectively tailored to address the operational 
realities of Indonesian hospitals. 
This research addressed this gap by investigating the 
application of LSS at Ibnu Sina Hospital in Banda 
Aceh, Indonesia, focusing on the specific operational 
challenges faced by the general polyclinic, such as 
excessive patient waiting times exceeding 90 
minutes, staff shortages, and inadequate resources [1, 

7]. LSS provides a structured approach to identifying 
and eliminating inefficiencies in hospital operations. 
For instance, by employing tools, such as value 
stream mapping, LSS can help pinpoint bottlenecks in 
patient workflows, thereby reducing excessive 
waiting times. Additionally, techniques, like 
workload balancing and process standardization 
enable hospitals to optimize staffing levels, ensuring 
that available resources are utilized efficiently 
without overburdening employees. LSS also supports 
better inventory management through data-driven 
decision-making, which can address issues such as 
inadequate medicine stocks. By streamlining 
processes and minimizing waste, LSS helps 

healthcare institutions deliver high-quality, timely 
services despite resource constraints. 
According to data from Ibnu Sina Hospital, there are 
significant discrepancies between ideal service 
standards and actual performance. The ideal waiting 
time is less than 60 minutes, whereas the actual 
waiting time is 90 minutes. Physicians are expected 
to adhere to an on-time schedule; however, this is 
often delayed. The ideal staffing level is three 
administrative staff members, but only one is 
available. The examination tools are supposed to 
number five, but only three are functional. Ideally, 
patient satisfaction should be 90%, but it is currently 
70%. The medicine stock is intended to cover 200 
units, yet it only covers 150 patients. Finally, the 
emergency response time should be ≤5 minutes, but 
it is currently 15 minutes. These discrepancies 
indicate the significant challenges in maintaining 
service quality and efficiency in hospitals. 
Ibnu Sina Hospital was chosen for this study due to 
its unique combination of operational challenges and 
its representativeness of mid-sized hospitals in 
Indonesia. The hospital faces critical inefficiencies, 
such as prolonged patient waiting times, insufficient 
staffing, and resource limitations, which are common 
issues in many Indonesian healthcare facilities. As a 
general polyclinic, it serves a diverse patient 
population, making it an ideal case study to explore 
the broader applicability of LSS in similar settings 
across the country. Additionally, its willingness to 
engage in process improvement initiatives provides a 
valuable opportunity to assess LSS methodologies in 
a real-world Indonesian healthcare context. 
 

This research examined the implementation of LSS 
methodologies to boost operational efficiency and 
enhance service quality at Ibnu Sina Hospital. The 
study focused on the practical application of LSS 
within Indonesia’s healthcare system, exploring the 
use of techniques like value stream mapping to 
identify and reduce non-value-adding activities in 
patient care workflows [8]. Acknowledging the 
specific challenges associated with adopting LSS in 
healthcare environments, this investigation 
addressed issues, such as resistance to change rooted 
in organizational culture and the importance of 
employee involvement [9, 10]. The research specifically 
explored how deeply embedded customs and 
procedures within hospitals can impede process 
improvement initiatives and examined how 
leadership behavior can facilitate cultural 
transformation and nurture an environment of 
ongoing improvement [10, 11]. 
 

Additionally, this study sought to assess LSS’s 
capacity to improve operational performance, 
decrease patient wait times, and elevate overall 
service quality at Ibnu Sina Hospital [12]. By offering a 
comparative analysis of LSS applications across 
various hospital settings, both domestically and 
internationally [13], this research contributed to the 
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existing knowledge base and provided valuable 
insights for hospital administrators and 
policymakers [14, 15]. The purpose of this study was to 
examine how LSS methodologies can enhance 
operational efficiency and service quality in 
healthcare settings. By focusing on the case of Ibnu 
Sina Hospital, the research aimed to provide 
evidence-based insights into the practical application 
of LSS principles. These findings are expected to 
inform healthcare policy at both national and 
regional levels, offering a framework for integrating 
LSS strategies into broader healthcare improvement 
initiatives. Furthermore, the study aimed to 
contribute to the development of standardized 
guidelines for process optimization in public and 
private hospitals, ultimately improving resource 
utilization, patient outcomes, and advancing 
Indonesia’s progress toward achieving the 
Sustainable Development Goals related to health and 
well-being. 
 
Materials and Methods 
This mixed-method case study investigated the 
application of LSS, a process enhancement 
methodology, in hospitals across Aceh, Indonesia in 
2024, with a focus on its impact on managerial and 
operational efficiency. Using a case study approach, 
the research provided an in-depth analysis of the 
implementation process, its effects on various 
stakeholders, and the outcomes achieved. This 
comprehensive approach captures the context-
specific factors influencing the adoption and efficacy 
of LSS in a practical healthcare setting. 
Data collection methods included semi-structured 
interviews with hospital personnel and patients, 
direct observations of hospital functions, and an 
examination of relevant documents. Observations 
targeted patient wait times at critical entry points, 
particularly the general polyclinic for internal 
medicine services and the pharmacy unit, to identify 
operational inefficiencies and bottlenecks. 
Time of study and sample size 
The research was conducted over three months, from 
August to October 2024, allowing sufficient time for 
observing outpatient processes, conducting 
interviews, and capturing variations in hospital 
operations. Observations involved 50 patients 
selected to effectively represent the outpatient 
processes at Ibnu Sina Hospital. While no formal 
statistical method was used for sample size 
calculation, a pragmatic approach was adopted, 
considering daily patient volumes and the feasibility 
of detailed observations within the study period. In 
qualitative research, sample sizes are guided by data 
saturation, where data collection ceases once no new 
information or themes emerge [16]. 
The study employed a purposive and pragmatic 
sampling approach [17]. Patients were selected during 
routine outpatient operations to ensure that diverse 

interactions and process flow variations were 
captured. Seven key stakeholders, including the 
hospital director, an internal medicine specialist, the 
head of care, the administration and finance manager, 
the service manager, a general polyclinic patient, and 
an ER Patient, were interviewed. Their selection was 
based on their capacity to provide critical insights 
into LSS implementation, operational challenges, and 
hospital practices. This strategy ensured a balanced 
collection of qualitative and observational data, with 
observational studies focusing on inefficiencies and 
interviews providing deeper context. Document 
analysis supplemented these findings, offering robust 
evidence for examining hospital operations and the 
impacts of LSS. 
Data collection and analysis 
Value stream mapping, a LSS tool, was the primary 
analytical method, enabling the visualization of 
patient flow, identification of inefficiencies, and 
determination of areas for improvement. The study 
maintained methodological rigor through data 
triangulation, member checking, and a documented 
audit trail. Findings were presented narratively, 
offering detailed insights into lean six sigma’s effects 
on hospital operations, specifically in reducing wait 
times and enhancing efficiency. The research 
contributes to the broader knowledge of LSS in 
healthcare, providing actionable recommendations 
for improving hospital performance and patient 
outcomes. 
Observational data served as a basis for interviews, 
fostering a comprehensive understanding of waiting 
times and bottlenecks, particularly in the pharmacy 
unit. All methodological stages were framed within 
LSS principles, ensuring the optimization of hospital 
operations and the enhancement of patient care 
quality. 
 
Findings 
The age distribution indicated that the majority of 
respondents were within the productive age group, 
suggesting active participation in healthcare-related 
decisions.  
 
Table 1. Frequency of respondents’ demographics  
Parameter  Values 
Age (year)  
<20 1(2.33) 
31-40 19(37.21) 
41-50 14(27.91) 
Gender  
Female 32(64.4) 
Male 18(36) 
Occupation  
Housewife 23(46) 
Farmer 18(36) 
Student 5(9) 
Teacher 3(5) 

 
Females formed a significant proportion of the 
sample, reflecting their prominent role in managing 
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family health and well-being. In terms of occupation, 
housewives and farmers dominated the respondent 
pool, while students and teachers represented 
smaller groups. These demographic insights 
underscore the diversity of the sample and provide 
context for understanding their perspectives in the 
study (Table 1). 
A significant portion of time was spent waiting, which 
constituted the majority of the overall duration, 
especially during critical points, such as waiting for 
the doctor’s examination and picking up medicine at 
the pharmacy. Value-added activities, which directly 
contribute to patient care, accounted for only a small 
fraction of the total time. Non-value-added activities 
were also evident but were overshadowed by wasted 
time, particularly in stages involving registration, the 
doctor’s examination, and pharmacy services. This 
breakdown underscores the need for process 
improvements to minimize wasted time and enhance 
the efficiency of patient flow, focusing on reducing 
delays in key bottleneck areas while increasing the 
proportion of value-added activities (Table 2). 

The value stream mapping before the intervention, 
focusing on the registration process, took 3.02 
minutes. Of this time, 1.02 minutes were classified as 
non-value-added due to the manual printing of 
medical records. Administrative procedures 
contributed an additional 2 minutes of non-value-
added time, with the physical printing process 
emerging as a critical bottleneck. Implementing 
technological solutions, such as automated 
documentation systems, could significantly 
streamline this stage by reducing manual handling 
and minimizing delays. Waiting for physician 
examination constituted the most substantial delay, 
averaging 75.73 minutes, all classified as non-value-
added time. This delay is primarily attributed to 
physician scheduling limitations and personnel 
availability, which are often constrained by multi-
facility commitments. Addressing this issue 
necessitates systemic solutions, including optimized 
scheduling and increased specialist staffing, to 
mitigate patient waiting times and enhance the 
overall experience (Figure 1). 

 
Table 2. Patient flow analysis: Time consumption and value assessment 
Stages Consume time 

(minutes) 
Value added time 
(minutes) 

Non-value-added 
time (minutes) 

Wasting time 
(minutes) 

Patient arrives 0.43 0.00 0.43 0.00 
Waiting 1. Waiting for registration 2.63 0.00 0.00 2.63 
Registration 3.02 0.00 2.00 1.02 
Waiting 2. Waiting for doctor's examination 75.73 0.00 0.00 75.73 
Doctor's examination 23.98 5.00 2.00 16.98 
Waiting 3. Waiting for re-control letter pick up 0.63 0.00 0.00 0.63 
Re-control letter pick up 4.28 0.00 2.00 2.28 
Waiting 4. Waiting for medicine pick up at pharmacy 3.90 0.00 0.00 3.90 
Medicine pick up at the pharmacy 57.87 0.00 3.00 54.87 
Patient goes home 4.97 0.00 0.00 4.97 
Total 177.45 5.00 9.43 163.02 
 

 
Figure 1. Value stream mapping before the intervention 
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Figure 2. Intervention in technology to reduce wasting time 
 
Table 3. Suggestions to reduce wasting time from a Huma resource development (HRD) perspective  
Parameter  A B C D E F H I J K Total 
Hospital director 0 0 0 0 0 1 2 0 0 0 3 
Internal medicine specialist doctor 1 0 1 0 0 0 0 1 0 2 5 
Head of nursing 0 0 0 0 0 0 0 0 0 1 1 
Admin and finance manager 0 1 2 1 1 0 4 0 1 1 11 
Service manager 0 0 0 1 1 0 0 0 0 0 2 
Internal medicine patient 1 0 0 0 0 0 0 0 0 0 2 2 
Internal medicine patient 2 0 0 0 0 0 0 0 0 0 0 0 
Total 1 1 3 2 2 1 6 1 1 6 24 
 
Medication dispensing at the pharmacy averaged 
57.87 minutes, with 54.87 minutes identified as non-
value-added time due to manual drug compounding 
and queuing. The implementation of an e-
prescription system and a drug delivery service for 
compounded medications is recommended. E-
prescriptions can expedite dispensing, while drug 
delivery can reduce on-site waiting times. Overall, of 
the total 177.45 minutes, only 5 minutes were value-
added, with the remainder consumed by non-value-
added and wasted time. Value stream mapping 
underscores the imperative for process streamlining, 
automation, workforce augmentation, and process 
optimization to minimize non-value-added activities 
and enhance outpatient unit productivity, ultimately 
improving the patient experience. 
Reduced hospital wait times through strategic 
technological integration were observed (Figure 2). 
The linking of the hospital management information 
system (SIMRS) with the BPJS JKN app enabled 
seamless queue management by automatically 
recording patient registrations, streamlining 
processes, and providing real-time updates on queue 
numbers and wait times. Additional systems, such as 
WhatsApp-based registration and integration with 
laboratory information management systems (LIMS) 
and radiology platforms, further enhanced efficiency 

by improving data handling and coordination. These 
advancements, though part of an ongoing digital 
transition, were already improving service delivery, 
transparency, and patient satisfaction while reducing 
delays across departments. 
Key suggestions included increasing the number of 
specialists during peak hours to address the daily 
patient influx, empowering nurses to handle 
administrative tasks to allow doctors to focus on 
medical evaluations, and offering incentives and 
adjusted working hours for doctors to extend their 
availability. Additionally, initiatives, like the SIOPA 
program for home medication delivery, increasing 
radiology and laboratory staff, adding beds for 
advanced exams, and optimizing consultation 
durations were proposed. These strategies aimed to 
streamline processes, reduce backlogs, and improve 
overall service efficiency (Table 3). 
A comprehensive process analysis of the outpatient 
unit at Ibnu Sina Hospital is imperative for a thorough 
understanding of patient service efficiency. This 
analysis quantifies patient wait times across various 
service stages, from arrival to prescription collection, 
and identifies areas of temporal inefficiency. Through 
a systematic evaluation of these stages, the study 
aimed to elucidate inefficiencies and propose 
evidence-based solutions for optimizing patient flow. 
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We showed the synergistic benefits of integrating 
technological advancements with targeted human 
resource strategies to address scheduling challenges, 
ultimately enhancing patient care and reducing 
waiting times. 
Patient arrival was highly efficient (0.43 minutes) 
with no non-value-added time. The pre-improvement 
registration wait time (2.63 minutes) was entirely 
non-value-added; however, integrating JKN and 
WhatsApp within SIMRS eliminated this wait, 
consistent with technology’s role in streamlining 
registration. While registration time decreased from 
3.02 to 2 minutes post-improvement, some 
administrative processing time persists. The pre-
improvement doctor examination wait time (75.73 
minutes) was significantly reduced to 15 minutes by 
adding specialists, rescheduling shifts, and providing 
incentives, demonstrating the effectiveness of labor-
based solutions for scheduling challenges. While 
EMR, SIMRS, and additional nursing staff reduced 
non-value-added time during examinations from 
16.98 to 10 minutes, total examination time 
remained relatively consistent at approximately 17 
minutes (Figure 3). 
Pre-improvement pharmacy wait times (57.87 

minutes, with 54.87 minutes classified as non-value-
added) significantly reduced to 18 minutes following 
the implementation of e-prescriptions and the SIOPA 
drug delivery service, highlighting the effectiveness 
of technology and logistics-based improvements. The 
residual wait time was attributed to the complexities 
of drug compounding. Overall, total time spent 
decreased from 177.45 minutes (163.02 minutes 
non-value-added) to 54.43 minutes (40 minutes non-
value-added) post-improvement, demonstrating a 
significant reduction in non-value-added time. 
The analysis highlighted various stages of the patient 
journey, identifying time consumption and waste 
before interventions, as well as the corrective actions 
taken to reduce inefficiencies. Key improvements 
included integrating systems for patient registration, 
enhancing specialist availability, supporting 
electronic medical records (EMR) and scheduling, 
and introducing e-prescriptions for the pharmacy. 
These changes significantly reduced waiting times, 
particularly in areas such as registration, doctor’s 
examination, and medicine pickup. Overall, the 
interventions resulted in a reduction of wasted time 
and a more efficient process, improving both patient 
flow and service delivery (Table 4). 

 

 
Figure 3. Value stream mapping after the intervention 
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Table 4. Patient flow analysis: Time consumption and value assessment before and after improvements 
Stages Consume 

time 
(Min) 

Value-
added 
time (Min) 

Wasting 
time 
(Before) 

Cause of waste Correct action Waste 
time 
(After) 

Consume 
time 
(After) 

Patient arrives 0.43 0 0 - - 0 0.43 
Waiting 1. Waiting 
for registration 

2.63 0 2.63 There are still other 
patients who are 
registering 

Integration of JKN and WA to 
SIMRS 

0 0 

Registration 3.02 0 1.02 Registration officers still 
have to print medical 
records 

Integration of JKN and WA to 
SIMRS 

0 2 

Waiting 2. Waiting 
for doctor's 
examination 

75.73 0 75.73 Doctors are on duty at 
other hospitals 

Addition of specialist 
personnel, reschedule shift and 
incentive/bonus 

15 15 

Doctor's 
examination 

23.98 5 16.98 Patients have to wait for 
their turn in the 
examination room 

Support dependable EMR & 
SIMRS and poly nurse 
personnel 

10 17 

Waiting 3. Waiting 
for re-control 
letter pick up 

0.63 0 0.63 Re-control letter (BPJS 
application) must be 
printed by the officer 

SIMRS Bridging Srt Re-Control 
(BPJS application) 

0 0 

Re-control letter 
pick up 

4.28 0 2.28 Re-control letter has not 
been bridged with SIMRS 

SIMRS Bridging Srt Re-Control 
(BPJS application) 

0 2 

Waiting 4. Waiting 
for medicine pick 
up at pharmacy 

3.9 0 3.9 Prescriptions still have to 
be written manually to be 
delivered to the Pharmacy 

E prescription 0 0 

Medicine pick up 
at pharmacy 

57.87 0 54.87 Many compounded drugs 
that must be made  

E-prescription and delivery of 
special drugs dispensed by 
patients to home (SIOPA) 

15 18 

Patient goes home 4.97 0 4.97 Waiting for pick-up - 0 0 
Total 177.45 5 163.02 - - 40 54.43 

 
Discussion 
This study investigated the application of lean six 
sigma principles, specifically value stream mapping, 
to enhance efficiency and service quality at Ibnu Sina 
Hospital in Indonesia. Despite these improvements, 
some stages of the outpatient process, such as doctor 
consultations and pharmacy services, continue to 
experience residual delays due to the high demand 
for specialized personnel and the complexity of 
manual prescription processes. The addition of 
specialist doctors and support staff, along with 
optimized shift scheduling, has alleviated some 
delays but highlights the need for further structural 
changes to achieve lasting operational efficiency. The 
persistence of certain inefficiencies, even after 
improvements, suggests that while technology can 
address many surface-level issues, more in-depth 
workforce and process management strategies are 
needed to tackle these core challenges fully [15]. While 
EMR technology has reduced administrative time, 
examination times remain relatively long due to the 
inherent complexity and precision required for 
medical evaluations. 
This research contributes valuable insights into the 
potential of LSS in healthcare and underscores the 
importance of combining digital integration with 
strategic workforce management to create a more 
streamlined patient journey. By systematically 
examining each stage and implementing targeted 
improvements, healthcare institutions, like Ibnu Sina 
General Hospital can not only enhance their service 
quality but also foster a more patient-centered 
environment that aligns with broader public health 
goals. This approach offers a scalable model for other 

hospitals seeking to improve efficiency and patient 
satisfaction through a combination of technological 
and operational advancements [16]. 
Efficient patient wait time management is crucial for 
optimizing healthcare service delivery [17]. 
Leveraging technological advancements offers 
several strategies to achieve this. Integrating existing 
systems, such as the SIMRS with the BPJS JKN 
application, can significantly enhance registration 
and queue management capabilities. This integration, 
coupled with alternative registration methods like 
WhatsApp, contributes to a more streamlined patient 
experience and reduced wait times. 
A key strategy for wait time reduction involves 
integrating online platforms like SIMRS and the BPJS 
JKN app [18, 19]. This integration facilitates seamless 
queue management by automatically registering JKN 
patients within SIMRS, thereby enhancing efficiency 
[20]. Additionally, WhatsApp-based registration, 
whether via text or voice call, allows operators to 
input patient details into SIMRS, providing real-time 
queue updates and estimated wait times. This 
transparency effectively manages patient 
expectations and contributes to wait time reduction 
[21, 22]. 
 

This research investigated the integration of 
advanced technology and LSS principles to enhance 
hospital management and operations [23, 24]. The 
study reviewed relevant literature, established a 
defined methodology, and presented the resulting 
impact on key hospital performance indicators. A 
detailed discussion analyzed these improvements, 
explored underlying mechanisms, and acknowledged 
study limitations while suggesting future research 
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directions [25]. The conclusion summarized key 
findings and emphasizes practical implications for 
improved hospital management and operational 
efficiency [26, 27]. 
To address protracted patient wait times at the 
polyclinic, several strategic recommendations have 
been proposed. These suggestions, derived from 
input by specialist physicians, nurse managers, and 
administrative personnel, focused on enhancing 
service efficiency through resource optimization [19]. 
A key recommendation is to increase specialist 
availability during peak hours to minimize patient 
backlog, particularly given the daily influx of 
approximately 90 patients. Furthermore, 
empowering nurses to assume administrative 
responsibilities can streamline processes, enabling 
physicians to dedicate more time to medical 
evaluations. This dual approach of augmenting 
specialist availability and expanding nursing roles 
aimed to expedite patient services and improve 
overall care delivery. 
Enhanced resource allocation within the polyclinic, 
specifically increasing the number of available 
specialists during peak hours, was recommended by 
a cohort of stakeholders, including two specialist 
physicians, the head of nursing, the administrative 
and financial manager, and a patient representative 
[28, 29]. This strategic increase aims to minimize 
patient backlog, particularly given the average daily 
patient volume of approximately 90. Furthermore, 
empowering nursing staff to manage administrative 
tasks, such as pre- and post-examination data entry 
within the Electronic Medical Record system, was 
proposed. This delegation of administrative duties 
allows physicians to focus primarily on medical 
evaluations, thereby expediting the service process 
[30, 31]. Incentivizing extended physician availability 
through adjusted work schedules, as suggested by the 
administrative, financial, and service managers, 
offers an additional avenue for mitigating patient 
backlog. For instance, extending the shifts of morning 
emergency department physicians into the afternoon 
could provide support during peak hours and 
subsequently reduce wait times [32, 33].  
Ancillary initiatives include the SIOPA medication 
home delivery program, which aims to minimize 
pharmacy wait times, increasing radiology and 
laboratory staffing, providing additional on-site 
examination resources (e.g., EKG beds), and 
optimizing consultation durations. While 
acknowledging the complexities of reducing 
consultation times, expanding the number of 
operational polyclinic outlets has been suggested to 
improve patient flow and further reduce wait times 
[34, 35]. 
The integration of digital solutions such as JKN, 
WhatsApp, and SIMRS has proven effective in 
reducing waiting times for registration and 
prescription pickup, demonstrating the value of 
technology in healthcare process optimization. 

This study offers valuable insights into the 
integration of Lean Six Sigma principles and digital 
tools at Ibnu Sina Hospital; however, it is constrained 
by several limitations. Despite improvements, 
residual delays in doctor consultations and pharmacy 
services persist due to high demand for specialized 
personnel and the complexities of manual 
prescription processes, indicating that technological 
enhancements alone cannot resolve deep-rooted 
operational issues. Moreover, as the research was 
confined to a single hospital, the generalizability of its 
findings is limited, and different institutions may 
experience varying outcomes based on their unique 
operational structures and patient demographics. 
Finally, external factors such as policy shifts and 
demographic variations were not fully considered, 
underscoring the need for future research to adopt 
multi-center approaches and comprehensive 
workforce management strategies for sustainable 
efficiency gains 
 
Conclusion 
There are significant inefficiencies in the outpatient 
process flow at Ibnu Sina General Hospital, 
particularly in patient waiting times and manual 
administrative tasks.  
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