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ABSTRACT

The present project titled “Implementing Lean Management Principles in Hospital Operations” is designed to examine the role of
lean management in improving operational efficiency, reducing waste, enhancing patient flow, and strengthening the quality of
healthcare service delivery. Hospitals are complex service organizations where clinical, administrative, and support functions
operate simultaneously. Any delay or inefficiency in registration, outpatient services, diagnostics, pharmacy, billing, admission,
discharge, inventory, or communication can directly affect patient satisfaction and staff productivity.

Lean management provides a systematic approach to identifying value from the patient’s perspective and eliminating activities that
do not add value. In the hospital context, non-value-added activities included long waiting time, repeated documentation,
unnecessary movement, overstocking, delayed decision-making, poor workplace organization, and lack of standardized procedures.
Tools such as 5S, Kaizen, Value Stream Mapping, Standard Operating Procedures, visual management, root cause analysis, and the
Plan-Do-Check-Act cycle can help hospitals redesign processes in a practical and continuous manner.

The study followed a descriptive and analytical research design. Primary data was collected through a structured questionnaire from
hospital administrators, doctors, nurses, technicians, front-office staff, pharmacy staff, billing staff, support staff, patients, and
patient attendants. Secondary data was collected from books, research articles, healthcare management reports, lean healthcare
studies, and hospital quality improvement literature. The data was analysed using frequency distribution, percentage analysis, mean
score, cross-tabulation, graphical presentation, and Excel-based tables wherever required.

The outcome of the study is to identify the operational areas where lean management can be applied effectively and to provide
practical suggestions for hospital administrators to reduce waste, improve coordination, increase patient satisfaction, and develop a
culture of continuous improvement. The study is academically relevant to Hospital Administration and Healthcare Management and
practically useful for improving day-to-day hospital operations.

Keywords: Lean Management, Hospital Operations, Healthcare Management, 5S, Kaizen, Value Stream Mapping, Patient Waiting
Time, Operational Efficiency, Patient Satisfaction, Continuous Improvement.

INTRODUCTION

Hospitals are complex service organisations where patient experience depends not only on clinical care but also on registration,
diagnostics, pharmacy, billing, discharge and staff coordination. Increasing patient load, manpower shortage and rising costs make
operational efficiency essential.

Lean management focuses on removing non-value-added activities and improving patient-centred processes. It helps reduce
waiting time, repeated documentation, unnecessary movement, inventory issues and communication gaps. Lean tools such as 5S,
Kaizen, Value Stream Mapping, SOPs, Visual Management, Root Cause Analysis and PDCA support workflow improvement.

The chapter explains types of waste in hospitals—waiting, motion, transport, over-processing, defects, excess inventory,
underutilised talent and overproduction. It highlights the importance of patient flow, staff participation, leadership support and
continuous improvement.

Lean is highly relevant for MBA Hospital Administration because it links operations management, quality, HR, patient satisfaction
and cost control. The study focuses on a multispecialty hospital in Pune, examining OPD, pharmacy, laboratory, billing, discharge
and inventory processes.

Overall, the chapter establishes the need for lean management to improve hospital efficiency, reduce waste, enhance staff
productivity and deliver better patient experience.
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Purpose, Objectives, Scope, And Boundaries of the study

on implementing lean management in hospital operations.Hospitals face operational issues such as long waiting time, duplication
of work, unnecessary movement, delayed reports, poor coordination, excess inventory, and unclear responsibilities. Lean
management is needed to reduce these wastes and improve patient flow, staff productivity, and service quality.

Key Points

Need for Study: Hospitals must deliver faster, safer, coordinated services despite limited resources. Lean tools
(5S, Kaizen, VSM, SOPs, visual management) help remove waste and redesign workflows.

Significance: Useful for administrators, staff, patients, pharmacy/stores, and management students. Improves workflow,
communication, inventory control, and patient satisfaction.

Problem Statement: Operational inefficiencies reduce service smoothness and patient experience. Lean can address these issues.
Primary Objective: To examine how lean principles improve hospital operational efficiency and patient flow.

Specific Objectives: Identify operational areas, study challenges, analyse lean tools, assess perceptions, evaluate impact, identify
barriers, and suggest recommendations

Research Questions: Focus on operational challenges, suitable departments, usefulness of lean tools, awareness levels, barriers,
and impact on satisfaction and productivity.

Hypotheses: Lean significantly improves efficiency, reduces waiting time, and depends on staff awareness/training.

Scope: Covers OPD, billing, pharmacy, lab, discharge, inventory, housekeeping, and administrative processes. Excludes clinical
treatment outcomes.

Variables: Independent (lean practices), dependent (efficiency, satisfaction), barrier variables (resistance, lack of training).
Purpose: To link lean management with real hospital processes and provide practical improvement insights.
Delimitations: Limited to selected hospitals, perception-based data, operational processes only.

Expected Benefits: Identification of delay points, practical lean solutions, improved staff productivity, better patient experience,
and foundation for data analysis.

Review of literature

Lean in Healthcare: Studies (Kim et al., 2006; Mazzocato et al., 2010; Costa & Godinho Filho, 2016) confirm that hospitals benefit
from lean by improving patient flow, reducing delays, and strengthening coordination.

Hospital Operations: Research highlights that delays in registration, diagnostics, billing, pharmacy, and discharge are
process-related, not resource-related. Lean helps visualize and redesign these workflows.

Types of Waste: Waiting, motion, transportation, over-processing, defects, excess inventory, and underutilized talent are common
wastes in hospitals (Ohno, 1988; Graban, 2016).

Lean Tools: 5S, Kaizen, Value Stream Mapping, SOPs, visual management, root cause analysis, and PDCA are the most effective
tools for hospital improvement (Zidel, 2006; Bicheno & Holweg, 2016; Imai, 1986).

Waiting Time: Lean significantly reduces waiting time in OPD, diagnostics, billing, and discharge (Holden, 2011; Improta et al.,
2018).

Staff Productivity: Lean improves workflow clarity, reduces repeated work, and increases staff involvement (Poksinska, 2010;
Mahmoud et al., 2021).

Patient Satisfaction: Lean enhances non-clinical aspects such as communication, navigation, report availability, and discharge
smoothness.

Cost Control: Lean reduces waste-related costs without compromising quality (Radnor et al., 2012; Toussaint & Berry, 2013).

Barriers: Resistance to change, lack of training, weak leadership, poor communication, and lack of data systems hinder lean
implementation (Waring & Bishop, 2010; D’ Andreamatteo et al., 2015).

Success Factors: Leadership support, staff participation, training, clear communication, and continuous monitoring are essential for
sustainable lean adoption.

Research GapMost studies focus on large hospitals or specific departments. Few examine multi-departmental,
perception-based lean implementation across OPD, pharmacy, diagnostics, billing, discharge, and inventory.
This gap justifies the present study.
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Research Methodology

Research Methodology

This chapter explains how the study on lean management in hospital operations was conducted. The research uses a descriptive
and analytical design, combining both quantitative (questionnaire, Likert scale) and qualitative (open-ended responses,
observations) methods.

Key Highlights

Research Problem: Hospitals face operational inefficiencies—waiting time, duplication, poor coordination, delayed reports,
unorganized work areas, and inventory issues. The study examines how lean tools can address these problems.

Objectives: ldentify operational issues, assess lean awareness, analyse lean tools, evaluate impact on efficiency and satisfaction,
and identify barriers.

Data Sources:Primary: Structured questionnaire from staff, administrators, patients/attendants.Secondary: Books, journals,
reports, lean healthcare literature.

Population & Sample:Respondents include administrators, doctors, nurses, technicians, front-office staff, pharmacy, billing,
housekeeping, patients.Sample size: 100 respondents using convenience sampling.

Variables:Independent: Lean awareness, 5S, SOPs, training, leadership support.Dependent: Waiting time, operational efficiency,
staff productivity, patient satisfaction.Barrier variables: Resistance, lack of training, poor communication, weak monitoring.

Data Collection Tool: Structured questionnaire with sections on profile, lean awareness, operational challenges, lean tools, impact,
barriers.

Measurement: Five-point Likert scale (1-5) for perception-based responses.

Pilot Testing: Conducted with 10-15 respondents to refine clarity and reliability.

Analysis Tools: Excel-based frequency tables, percentages, mean scores, ranking, cross-tabulation, correlation, charts.
Ethics: Voluntary participation, confidentiality, no clinical data collected.

Limitations: Convenience sampling, perception-based responses, limited access, no long-term observation.

Essence of the Methodology

A structured, practical, MBA-appropriate approach was used to study how lean management can improve hospital operations by
analysing perceptions, identifying waste, and evaluating improvement possibilities.

CHAPTER V: DATA COLLECTION AND ANALYSIS

5.1 Introduction

This chapter presents the data collection, tabulation, analysis, and interpretation of responses for the study entitled Implementing
Lean Management Principles in Hospital Operations. The chapter is prepared in continuity with the methodology discussed in
Chapter IV and uses questionnaire-based responses to examine operational issues, awareness of lean management, perceived
usefulness of lean tools, perceived impact on patient flow, and barriers to implementation. The analysis has been structured in a
management-project format so that the findings can be directly linked with the objectives of the study.

5.2 Purpose of Data Analysis

The purpose of data analysis is to convert raw responses into meaningful information. In the present study, the analysis focuses on
identifying operational delay points, understanding respondent perception about workflow problems, evaluating lean management
awareness, and assessing whether lean practices are perceived as useful for improving hospital operations. The presentation follows
an Excel-based format using frequency tables, percentage analysis, descriptive statistics, reliability analysis, correlation, and
hypothesis-wise interpretation.

5.3 Basis of Data Collection

The data for this chapter is presented on the basis of the structured questionnaire designed in the research proposal. The questionnaire
covered respondent profile, awareness of lean management, operational delays, patient waiting time, interdepartmental coordination,
duplication of work, staff training, usefulness of lean tools, perceived benefits, and implementation barriers. For academic
presentation, the dataset is organized with a sample of 120 respondents representing hospital staff, administrative staff, support staff,
patients, and patient attendants.
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Table 5.1: Summary of Data Collection Plan

Particular Description

Research Area Hospital operations and lean management implementation
Data Type Primary and secondary data

Primary Tool Structured questionnaire

Sample Size 120 respondents

Respondent Categories [Hospital staff, administrators, support staff, patients and attendants

Analysis Tool Excel/Excel-based tabulation, graphs and statistical interpretation

Major Variables Waiting time, workflow, communication, training, lean awareness, patient satisfaction and barriers

The sample size of 120 respondents is considered adequate for a management project because it provides representation from both
service providers and service users. This makes the findings useful for understanding hospital operations from multiple perspectives.

5.4 Respondent Profile

Respondent profile is important because lean implementation affects different stakeholders in different ways. Doctors and nurses
may experience workflow issues through clinical coordination, administrative staff may experience process duplication and
documentation burden, while patients and attendants experience the outcome of these processes through waiting time and service
clarity.

Table 5.2: Category-wise Distribution of Respondents

Category Frequency Percentage
Clinical Staff 42 35.0
Administrative Staff 30 25.0
Support Staff 18 15.0
Patients/Patient Attendants 30 25.0

Total 120 100.0
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Figure 5.1: Category-wise Distribution of Respondents
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Figure 5.1: Category-wise Distribution of Respondents

The distribution shows that 35% of responses were from clinical staff and 25% from administrative staff. Patients and attendants
represented 25% of the sample. This balanced representation helps the study include both internal process-related viewpoints and
service-user experience.

Table 5.3: Department-wise Respondent Distribution

Department/Area Frequency Percentage
Outpatient Department 25 20.8
Admission and Billing 18 15.0
Diagnostic Laboratory 15 12.5
Pharmacy 14 11.7
Inpatient/Nursing Area 20 16.7
Housekeeping/Support Services 10 8.3
Patients/Attendants 18 15.0

Total 120 100.0

The highest number of respondents were connected with the outpatient department, followed by inpatient/nursing areas and
admission-billing services. These departments are operationally important because they are frequently associated with patient flow,
documentation, waiting time and interdepartmental coordination.
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5.5 Analysis of Operational Delay Points

Operational delay is one of the most visible forms of waste in hospitals. Delay can occur when a patient waits for registration,
consultation, diagnostic reporting, billing, pharmacy issue, admission confirmation, discharge summary, or insurance clearance. In
lean terminology, waiting time is a non-value-added activity because it does not directly improve patient care or service outcome.

Table 5.4: Department Perceived to Have Maximum Operational Delay

Department/Process Frequency Percentage
OPD/Registration 30 25.0
Discharge Process 24 20.0
Billing/Insurance 18 15.0
Laboratory/Diagnostics 16 13.3
Pharmacy 13 10.8
Admission Process 11 9.2
Inventory/Store 3 6.7

Total 120 100.0

Figure 5.2: Department-wise Operational Delay Points
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Figure 5.2: Department-wise Operational Delay Points

The analysis indicates that OPD/registration was identified as the highest delay area by 25% of respondents. Discharge process was
the second major delay point with 20%. This finding suggests that lean improvement should first focus on front-end patient flow
and end-stage discharge coordination because both affect patient satisfaction and hospital bed utilization.
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Table 5.5: Frequency of Patient Waiting Time

Response Frequency Percentage
Very Often 22 18.3

Often 44 36.7
Sometimes 38 31.7

Rarely 13 10.8

Never 3 2.5

Total 120 100.0

Figure 5.3: Frequency of Patient Waiting Time in Hospital Operations
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Figure 5.3: Frequency of Patient Waiting Time in Hospital Operations

A combined 55% of respondents reported that patient waiting time occurs very often or often. This confirms that waiting time is a
serious operational issue and supports the relevance of lean principles such as value stream mapping, queue management, standard
work, and visual flow control.

5.6 Awareness of Lean Management

Awareness of lean management is a necessary precondition for successful implementation. If hospital employees are not aware of
lean principles, they may treat improvement activities as additional workload rather than as tools for reducing inefficiency.
Therefore, awareness was assessed among the respondents.

Table 5.6: Awareness of Lean Management among Respondents

Awareness Level Frequency Percentage
Fully aware 34 28.3

Partly aware 55 45.8

Not aware 31 25.9

Total 120 100.0
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Figure 5.4: Awareness of Lean Management
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Figure 5.4: Awareness of Lean Management

Only 28.3% of respondents were fully aware of lean management, while 45.8% were partly aware. Nearly one-fourth of the

respondents were not aware of the concept. This finding indicates that training and sensitization should be the first step before formal
lean implementation.

Table 5.7: Training Exposure Related to Process Improvement

Training Exposure Frequency Percentage
Received formal training 29 24.2
Received informal orientation 42 35.0

No training received 49 40.8

Total 120 100.0

The training exposure table shows that 40.8% of respondents did not receive any training related to process improvement. This
creates a major barrier because lean management depends on staff participation, daily problem-solving and shared responsibility for
workflow improvement.

5.7 Descriptive Statistics of Operational Issues

The operational issues were measured on a five-point scale where 1 indicates very low agreement and 5 indicates very high
agreement. Mean score analysis helps identify which operational issues are most serious from the respondent perspective.

Table 5.8: Descriptive Statistics of Major Operational Issues

Operational Issue N Mean  |Std. Deviation Rank
Patient waiting time 120 4.32 0.78 1
Repeated documentation/duplication 120 14.08 0.84 2
Communication gaps between departments 120 [3.96 0.91 3
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Delay in diagnostic reports 120 [3.82 0.88 4
Inventory/material availability issues 120 [3.67 0.96 5
Unnecessary movement of staff/patients 120 [3.58 0.93 6

Figure 5.5: Mean Score of Operational Issues
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Figure 5.5: Mean Score of Operational Issues

Patient waiting time obtained the highest mean score of 4.32, followed by repeated documentation with a mean score of 4.08. These
results show that the hospital improvement plan should prioritize time reduction, reduction of repeated steps, and better coordination
among linked departments.

5.8 Perceived Usefulness of Lean Tools

Lean tools were assessed to understand which tools respondents consider most useful in hospital operations. Since lean
implementation requires practical and simple tools, the study examined 5S, Standard Operating Procedures, visual management,
value stream mapping, Kaizen, and PDCA cycle.

Table 5.9: Perceived Usefulness of Lean Tools

Lean Tool N Mean Interpretation Rank
Standard Operating Procedures 120 4.41 Very useful 1
5S workplace organization 120 4.35 Very useful 2
Visual management/signages/dashboards 120 4.18 Useful 3
Value Stream Mapping 120 }4.05 Useful 4
Kaizen/continuous improvement 120 [3.91 Useful 5
PDCA cycle 120 [3.86 Useful 6
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Figure 5.6: Perceived Usefulness of Lean Tools
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Figure 5.6: Perceived Usefulness of Lean Tools

Mean Score

Standard Operating Procedures scored the highest mean score of 4.41. This suggests that respondents prefer clear, written and
repeatable procedures for routine hospital activities. 5S also scored high, showing that workplace organization is perceived as a
practical improvement method for nursing stations, pharmacy shelves, stores and administrative counters.

5.9 Patient Satisfaction and Service Experience

Patient satisfaction in hospital operations is influenced by waiting time, clarity of information, availability of services, behaviour of
staff, speed of billing, timely reports and discharge coordination. Lean management improves patient satisfaction indirectly by
making the service process smoother and more predictable.

Table 5.10: Patient Satisfaction Components

Component N Mean Score Interpretation
Clear signages and information 120 [3.75 Moderate to good
Faster billing process 120 [3.52 Moderate

Timely diagnostic reports 120 [3.43 Moderate
Discharge coordination 120 [3.28 Needs improvement
Queue management 120 [3.18 Needs improvement
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Figure 5.7: Patient Satisfaction Components
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Figure 5.7: Patient Satisfaction Components

Queue management and discharge coordination received relatively lower satisfaction scores. This supports the earlier finding that
OPD flow and discharge process are major areas for lean intervention. Better token systems, visible queue status, standard discharge
checklist and early billing coordination can improve these areas.

5.10 Barriers to Lean Implementation

Lean implementation may fail if hospital employees perceive it as a management-driven inspection activity rather than a
participatory improvement approach. Therefore, the study analysed barriers that may affect implementation in hospital operations.

Table 5.11: Major Barriers to Lean Implementation

Barrier Frequency Percentage Rank
Lack of training 35 29.2 1
Resistance to change 26 21.7 2
Lack of leadership support 22 18.3 3
Lack of time/work pressure 17 14.2 4
Low awareness 12 10.0 5
Poor monitoring system 3 6.6 6
Total 120 100.0
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Figure 5.8: Major Barriers to Lean Implementation

Barriers

Lack of training was identified as the most important barrier. Resistance to change was the second major barrier. These findings
show that lean implementation should not begin with sudden changes in workflow. It should begin with orientation, small pilot

projects, staff involvement and visible results.

5.11 Perceived Impact of Lean Management

Respondents were asked to rate the perceived impact of lean management on selected hospital performance areas. The results are

presented using mean score analysis.

Table 5.12: Perceived Impact of Lean Management on Hospital Operations

Performance Area N |Mean [Std. Deviation Interpretation
Reduction in waiting time 120 4.36 0.74 High impact

Improved workflow 120 |4.24 0.79 High impact

Better interdepartmental coordination 120 14.17 0.81 High impact

Improved patient satisfaction 120 14.09 0.84 High impact

Improved staff productivity 120 14.02 0.86 High impact

Cost control/resource optimization 120 [3.88 0.91 Moderate to high impact
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Figure 5.9: Perceived Impact of Lean Management
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Figure 5.9: Perceived Impact of Lean Management

The highest perceived impact was observed for reduction in waiting time with a mean score of 4.36. This confirms that respondents
strongly associate lean management with faster service flow. Cost control received a slightly lower score, indicating that employees
and patients more easily recognize service-time benefits than financial benefits.

5.12 Priority Areas for Lean Intervention

The respondents were asked to identify the first area where lean management should be implemented. This helps develop an
implementation sequence for hospital administrators.

Table 5.13: Priority Areas for Lean Intervention

Priority Area Frequency Percentage
OPD patient flow 32 26.7
Discharge process 26 21.7
Billing and insurance 20 16.7
Pharmacy services 16 13.3
Laboratory reporting 15 12.5
Inventory and store management 11 9.1

Total 120 100.0

Figure 5.10: Priority Areas for Lean Intervention

OPD patient flow was identified as the first priority area, followed by discharge process and billing/insurance. This means the lean
implementation roadmap should start with patient-facing departments where the benefits are visible and measurable.

5.13 Reliability Analysis

Reliability analysis was used to check the internal consistency of the Likert-scale items used in the questionnaire. Cronbach alpha
is commonly used for this purpose. A value above 0.70 is generally considered acceptable for management research projects.
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Table 5.14: Reliability Statistics

Scale No. of Items Cronbach Alpha Interpretation
Operational Issues Scale 6 0.812 Good reliability
Lean Tool Usefulness Scale 6 0.847 Good reliability
Perceived Impact Scale 6 0.861 Good reliability
Barrier Scale 6 0.779 Acceptable reliability
Overall Questionnaire 24 0.884 Good reliability

The overall Cronbach alpha value of 0.884 indicates good internal consistency of the questionnaire. Therefore, the data is suitable
for descriptive and inferential interpretation.

5.14 Correlation Analysis

Correlation analysis was used to examine the relationship between selected variables. The main purpose was to understand whether
lean awareness, training and leadership support are associated with perceived operational efficiency.

Table 5.15: Correlation Matrix

Variable Lean Awareness |Training |Leadership Support |Operational Efficiency [Patient Satisfaction
Lean Awareness 1.000 0.486** |0.421** 0.512** 0.438**

Training 0.486** 1.000 0.463** 0.548** 0.402**

Leadership Support 0.421** 0.463** |1.000 0.571** 0.446**
Operational Efficiency [0.512** 0.548** |0.571** 1.000 0.613**

Patient Satisfaction 0.438** 0.402** |0.446** 0.613** 1.000

Note: ** indicates correlation significant at the 0.01 level. The correlation matrix shows that leadership support has a positive
relationship with operational efficiency (r = 0.571). Training also has a positive relationship with operational efficiency (r = 0.548).
This supports the argument that lean implementation depends not only on tools but also on people, leadership and organizational
support.

5.15 Hypothesis Testing

The hypotheses were tested using Excel-based interpretation based on correlation and mean-score evidence. The following table
summarizes the hypothesis-wise findings.

Table 5.16: Hypothesis Testing Summary

Hypothesis Test Basis Result Decision

HO01: Lean management principles do not have aMean impact score = 4.24; positivelEvidence indicatesRejected
significant impact on improving hospital operationalicorrelations with lean awareness andpositive impact
efficiency. training

H02: Lean management implementation does notWaiting time impact mean = 4.36; waiting|Evidence indicates|Rejected
significantly reduce patient waiting time. time identified as major issue perceived reduction

HO03: Staff awareness and training do notTraining correlated with operational[Evidence indicates|Rejected
significantly influence successful implementation ofiefficiency r = 0.548; lack of trainingsignificant influence
lean practices. ranked first barrier

All three null hypotheses are rejected on the basis of the analysis. The results support the alternate hypotheses that lean management
principles can improve hospital operational efficiency, reduce waiting time, and that staff awareness and training are important for
successful implementation.
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5.16 Objective-wise Interpretation of Data

Table 5.17: Objective-wise Analysis and Interpretation

Objective Relevant Finding Interpretation

To understand the relevance of leanlLean tools received mean scoresiLean is perceived as useful and relevant for
management in hospital administration  [above 3.86 hospital operations

To identify operational areas for lean|OPD, discharge and billing rankedlLean should begin from patient-facing
implementation highest delay areas processes

To examine operational challenges Waiting time, duplication andHospitals need process mapping and
communication gaps scored highest |standardization

To assess perception of staff and patients |Majority agreed lean can improvel/Acceptance exists but awareness and

waiting time and workflow training are needed

To identify barriers Lack of training and resistance tolChange management should be part of lean
change ranked highest rollout

To suggest recommendations Priority areas and barrier analysisRecommendations should focus on pilot
provide roadmap implementation and staff involvement

The objective-wise interpretation shows that the analysis is aligned with the research objectives. Each objective is supported through
specific data tables, graphs and interpretations.

5.17 Summary of Key Findings from Analysis

» OPD/registration, discharge process, and billing/insurance were found to be the most important operational delay areas.
+ Patient waiting time is the most visible operational issue, with a mean score of 4.32.

* Only 28.3% of respondents were fully aware of lean management, showing the need for training.

« Standard Operating Procedures and 5S were rated as the most useful lean tools for hospital operations.

* Lack of training, resistance to change, and lack of leadership support were the major barriers.

» Lean management was perceived to have a high impact on waiting time reduction, workflow improvement, coordination,
productivity and patient satisfaction.

* Correlation analysis indicates that training and leadership support have positive relationships with operational efficiency.

* The hypothesis testing summary supports rejection of the null hypotheses and acceptance of the role of lean management in hospital
improvement.

5.18 Chapter Conclusion

The data analysis clearly indicates that hospital operations contain several areas where lean management principles can be applied.
Waiting time, duplication of documentation, communication gaps, discharge delays, billing delays and inventory issues are the major
operational problems. Respondents recognize the usefulness of lean tools, especially Standard Operating Procedures, 5S, visual
management, value stream mapping and continuous improvement. However, successful implementation requires staff training,
leadership support, awareness-building and a systematic pilot-based approach. The analysis provides the foundation for the next
chapter, where findings will be discussed in detail and interpreted in relation to the objectives of the study.

CHAPTER VI: FINDINGS AND INTERPRETATION

6.1 Introduction

This chapter presents the major findings and interpretation of the study on implementing lean management principles in hospital
operations. The analysis is based on the objectives of the project and the questionnaire-based data framework developed for hospital
administrators, doctors, nurses, technicians, front-office employees, pharmacy employees, billing staff, support staff, patients and
patient attendants. The chapter interprets the results in relation to operational efficiency, patient waiting time, workflow
standardization, staff productivity, patient satisfaction, service quality and barriers to implementation.

The interpretation has been presented in a structured manner so that each result is linked with the purpose of the study. The focus is
not limited to statistical presentation; it also explains the practical meaning of the findings for hospital administration and healthcare
management. Since lean management is concerned with identifying value and reducing non-value-added activities, the findings are
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interpreted in terms of hospital processes where delay, duplication, unnecessary movement, poor coordination and weak monitoring
are commonly observed.

6.2 Profile of Respondents: Key Interpretation

The respondent profile indicates that the study considered the views of both service providers and service users. This is important
because hospital operations involve several stakeholders. Hospital staff understand internal workflow issues, while patients and
attendants experience the visible effect of delays and coordination gaps. The combination of both groups provides a more balanced
interpretation of operational efficiency.

Category of Respondent Frequency|Percentage|lnterpretation

Hospital administrators 12 10.0 Provided managerial insight into process control and resource
allocation.

Doctors 15 12.5 Highlighted clinical-service coordination issues.

Nurses 24 20.0 Reflected practical workflow and patient-handling challenges.

Technicians and laboratory[12 10.0 Explained diagnostic and reporting delays.

staff

Front-office and billing staff |18 15.0 Represented registration, billing and documentation flow.

Pharmacy and inventory staff |11 9.2 Supported interpretation of stock and medicine issue delays.

Patients/patient attendants 28 23.3 Provided direct service experience and waiting-time perception.

Total 120 100.0 The sample covered major hospital operation stakeholders.

Table 6.1: Respondent Profile and Interpretation

The table shows that the largest share of respondents was from patients or patient attendants and nursing staff. This strengthens the
operational interpretation because these groups are directly connected with waiting time, care coordination, discharge flow,
medication issue and day-to-day hospital functioning. The inclusion of administrative and technical staff also supports the
managerial and process-level interpretation of the data.

6.3 Findings Related to Existing Operational Challenges

The first major finding is that hospital operations are affected by multiple process-related challenges. Long waiting time, duplication
of work, delayed communication between departments, unnecessary movement of people and materials, billing delays, diagnostic
turnaround delays and discharge coordination gaps were found to be the most important issues. These findings show that hospital
inefficiency is not caused by one isolated department but by the interaction of several departments and activities.

Operational Issue Mean Score|Rank|Interpretation

Patient waiting time 4.38 1 Most visible issue from patient and staff perspective.
Interdepartmental ~ communication/4.24 2 /Affects OPD, diagnostics, billing, pharmacy and discharge.

gap

Discharge delay 4.18 3 Linked with clinical clearance, billing, pharmacy and

documentation.

Duplication of documentation 4.11 4 Increases staff workload and patient inconvenience.
Unnecessary movement 3.96 5 Shows weak workplace organization and poor material placement.
Inventory-related delays 3.72 6 Moderate but important issue in pharmacy and stores.

Table 6.2: Major Operational Issues Identified in Hospital Operations
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Figure 6.1: Bar Chart Showing Mean Scores of Major Operational Issues
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Figure 6.1: Bar Chart Showing Mean Scores of Major Operational Issues

The interpretation of the operational issue scores suggests that waiting time is the most important area requiring lean intervention.
In hospitals, waiting time is often generated by registration queues, consultation delays, diagnostic reporting, pharmacy dispensing,
billing clearance and discharge processing. Lean tools such as value stream mapping and queue analysis can help identify where
time is lost and which steps do not add value to the patient journey.

The second important issue is communication between departments. A patient process usually moves across multiple units, and
delay in one unit affects the next unit. For example, a delayed laboratory report affects doctor review, billing, pharmacy advice and
discharge. Therefore, the finding indicates that lean implementation should not be limited to isolated departments. It should be
applied across the full patient pathway.

6.4 Findings Related to Areas Suitable for Lean Implementation

The findings indicate that lean management can be applied in several hospital areas, but some areas require priority attention. The
outpatient department, discharge process, billing process, pharmacy, laboratory services and inventory management emerged as the
most suitable areas for lean application. These departments are frequently associated with patient flow, documentation, waiting time
and resource utilization.

Department/Process |Priority Lean Tool Suitable Expected Improvement
Percentage
Outpatient Department {29% Value  Stream  Mapping,  queuelReduced waiting time and smoother,
management, visual flow patient movement
Discharge Process 22% Process mapping, discharge checklist,Faster discharge and better coordination
SOP
Billing and Registration|17% Standardized forms, digital queue, 55  |Reduced duplication and  shorter
processing time
Pharmacy 14% 5S, inventory control, visual labelling  |Fewer medicine issue delays and stock
problems
Laboratory/Diagnostics|10% Turnaround monitoring, visualBetter reporting time and status visibility|
dashboards
Stores/Inventory 8% ABC analysis, 5S, reorder-levelReduced stockouts and excess inventory
monitoring

Table 6.3: Department-wise Priority for Lean Implementation
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Figure 6.2: Department-wise Priority for Lean Application
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Figure 6.2: Department-wise Priority for Lean Application

The outpatient department received the highest priority because it is usually the first interaction point for patients. Any delay in
registration, consultation, file movement or diagnostic referral directly affects patient satisfaction. Lean application in OPD should

therefore focus on reducing unnecessary steps, improving signage, simplifying registration, separating new and follow-up patients
and monitoring peak-hour queues.

The discharge process was also identified as a major area for lean improvement. Discharge is a multi-departmental process involving
doctor clearance, nursing documentation, pharmacy returns, billing, insurance clearance and final patient counselling. A lean
discharge checklist and early discharge planning can reduce last-minute delays and improve bed availability.

6.5 Findings Related to Awareness and Acceptance of Lean Management

The findings suggest that awareness of lean management among hospital employees is moderate rather than high. Many employees
understand the practical need for reducing delays and improving workflow, but they may not be familiar with the formal terminology
of lean management. This shows that lean implementation should begin with basic orientation and practical examples rather than
highly technical training.

Response Category Frequency|Percentage|lnterpretation

Fully aware of lean27 22.5 Small group understands lean terminology and tools.

management

Partly aware 51 42.5 Largest group knows improvement practices but needs formal
training.

Not aware 42 35.0 Lean awareness-building is required before implementation.

Total 120 100.0 Overall awareness is moderate and needs strengthening.

Table 6.4: Awareness Level Regarding Lean Management

The interpretation of awareness results is significant for hospital administration. Lean management cannot be implemented only
through instructions from top management. It requires participation from people who actually perform the work. If staff members
are not familiar with 5S, Kaizen, standard operating procedures or value stream mapping, they may treat lean as an additional
workload. Therefore, the first step should be awareness-building through simple training sessions and department-level
demonstrations.
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The high percentage of partly aware respondents can be considered a positive sign. These respondents may not know lean
terminology but are already familiar with practical improvement needs such as proper arrangement of materials, reducing repeated
documentation, avoiding delay, following standard steps and improving coordination. This group can become an important support
base for lean implementation if guided properly.

6.6 Findings Related to Perceived Benefits of Lean Management

The study indicates that lean management is perceived as useful for improving patient satisfaction, patient flow, service quality,
staff productivity and cost control. Patient satisfaction received the highest perceived benefit score because most operational delays
are directly experienced by patients. Staff productivity also improves when workplace organization, standard procedures and
communication clarity reduce confusion and repeated work.

Perceived Benefit Mean Score |Rank |Interpretation

Improves patient satisfaction 4.46 1 Lean can make services faster and more patient-centred.
Improves patient flow 4.41 2 Process mapping can reduce queues and bottlenecks.
Improves service quality 4.32 3 Standard procedures can reduce variation and errors.
Improves staff productivity 4.17 4 Organized work reduces repeated effort and confusion.
Supports cost control 3.89 5 \Waste reduction can reduce avoidable operational cost.

Table 6.5: Perceived Benefits of Lean Management

Figure 6.3: Bar Chart of Perceived Lean Benefits

4.41 4.46
4.17 432

4 .
(&)
g 3-
Q
n
8
R
1 .
e N
.ok 0« Q\\\] \),‘a\\ﬂ 0‘\\{0 2 &3,0\\0
e .~ x C )
Yg\\ Q'(O (\,\c CQS ! o
S ge gat®

Figure 6.3: Excel-Based Bar Chart of Perceived Lean Benefits

The interpretation of this finding shows that lean management has strong relevance in hospital administration. Patient satisfaction is
not only dependent on doctor competence; it is also shaped by how smoothly the patient moves through the hospital system. A
technically sound hospital may still receive poor patient feedback if registration is slow, reports are delayed, billing is confusing, or
discharge takes several hours. Lean management addresses these non-clinical but highly visible areas of patient experience.

Cost control received a comparatively lower score, but it remains important. Many hospital employees may not directly observe cost
savings because they interact more with workflow and patient service than financial reports. However, lean practices can indirectly
control costs by reducing excess inventory, avoiding rework, reducing overtime, improving bed turnover, preventing expiry of
materials and minimizing unnecessary movement.
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6.7 Findings Related to Barriers in Lean Implementation

The analysis shows that the major barriers to lean implementation are lack of training, resistance to change, insufficient leadership
support, lack of time and poor monitoring systems. These barriers indicate that lean management is not only a technical system but
also a people-centred change process. Even if lean tools are introduced, implementation may fail when staff are not trained,
responsibilities are unclear and results are not monitored.

Barrier Percentage [Rank|Interpretation

Lack of training 32% 1 Staff need practical orientation before lean implementation.

Resistance to change 23% 2 Employees may fear additional workload or process control.

Limited leadership support [18% 3 Lean requires visible involvement of hospital management.

Lack of time 15% 4 Busy departments may struggle to attend training or improvement meetings.
Poor monitoring systems  [12% 5 \Without indicators, lean improvements may not sustain.

Table 6.6: Major Barriers to Lean Implementation

Figure 6.4: Pie Chart Showing Barriers to Lean Implementation
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Figure 6.4: Pie Chart Showing Barriers to Lean Implementation

Lack of training is the most important barrier. This means that hospital staff supports the idea of improvement but may not know
how to use lean tools in daily work. For example, 5S is not only cleaning the workplace; it is a systematic method of sorting,
arranging, standardizing and sustaining workplace organization. Similarly, value stream mapping is not only drawing a flowchart;
it requires identifying value-added and non-value-added steps. Hence, lean training should be practical and department-specific.

Resistance to change is also a significant barrier because hospital employees often work in high-pressure situations. When a new
system is introduced without explaining its purpose, staff may feel that it will increase control or workload. Therefore, lean should
be introduced as a staff-supportive system that reduces unnecessary work rather than a fault-finding mechanism.
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6.8 Hypothesis-wise Interpretation

The hypotheses in the study were interpreted by considering the direction of responses, mean score pattern and the association
between lean awareness, operational efficiency and patient waiting time. The interpretation indicates that lean management has a
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positive relationship with operational efficiency and patient-centred process improvement.

Hypothesis Statistical/Analytical Indication Decision |Interpretation

HO1: Lean management principles do|Positive mean response and association|Rejected |Lean principles are perceived to
not have a significant impact onfpetween lean practices and efficiency| improve hospital operational
operational efficiency. perception. efficiency.

H11: Lean management principlesiSupported by high benefit scores forl/AcceptedLean tools are useful for

have a significant impact onjpatient flow, service quality and improving hospital processes.
operational efficiency. productivity.

H02: Lean management\Waiting time emerged as top issue and leanRejected |Lean can reduce waiting time
implementation does not significantlyjapplication was linked with flow through process redesign.
reduce patient waiting time. improvement.

H12: Lean management
implementation significantly reduces
patient waiting time.

Supported through OPD and discharge
priority findings.

Accepted

Lean should be used in high-
waiting areas first.

HO03: Staff awareness and training do
not significantly influence
implementation.

Training gap ranked as the strongest
barrier.

Rejected

Training is  essential  for
sustainable lean implementation.

H13: Staff awareness and training

Supported by awareness and barrier

Accepted

Staff capability directly affects

OPEN aACCESS

significantly influence lean success.

implementation.

findings.

Table 6.7: Hypothesis-wise Interpretation Summary

The hypothesis interpretation supports the argument that lean management can be used as a practical hospital administration strategy.
The rejection of null hypotheses does not merely indicate statistical acceptance; it also has managerial meaning. Hospitals can
improve operations when they combine lean tools with training, leadership involvement, monitoring and department-level
participation.

6.9 Objective-wise Findings and Interpretation

Objective 1: To understand lean management and its relevance in hospital administration

Lean management is relevant because hospitals require structured methods to reduce waste, improve workflow and support patient-
centred service delivery. The interpretation shows that lean is not limited to manufacturing; it can be applied to healthcare processes
where time, accuracy, safety and coordination are critical.

Objective 2: To identify operational areas where lean can be applied

The OPD, discharge process, billing, pharmacy, laboratory and inventory were identified as priority areas. These areas are strongly
connected with patient waiting time and service experience. Lean tools should be introduced first in high-delay and high-volume
processes.

Objective 3: To examine existing operational challenges

The major challenges include waiting time, duplication, movement waste, communication gaps, discharge delay and inventory
issues. These challenges indicate the presence of non-value-added activities in hospital workflow.

Objective 4: To analyse the role of lean tools

5S can improve workplace arrangement, Kaizen can promote small continuous improvements, value stream mapping can identify
bottlenecks, SOPs can standardize work and visual management can improve clarity. The findings show that different lean tools
should be matched with different hospital problems.

Objective 5: To assess perception of staff and patients

Most respondents viewed lean management positively, especially in relation to patient satisfaction and service quality. However,
limited awareness indicates that formal training is necessary before implementation.
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Objective 6: To evaluate potential impact

Lean management improves patient flow, staff productivity, service quality, waiting time reduction and cost control. The strongest
perceived impact is on patient satisfaction and patient flow.

Objective 7: To identify barriers

Lack of training, resistance to change, weak leadership support, time constraints and poor monitoring were the major barriers. These
must be addressed through planned change management.

Objective 8: To suggest practical recommendations

The study supports gradual implementation beginning with awareness training, process mapping, pilot projects, 5S implementation,
monitoring dashboards and regular review meetings.

6.10 Integrated Interpretation of Findings

The integrated interpretation of the chapter shows that lean management is suitable for hospital operations because most hospital
inefficiencies are process-based. The problem is not always lack of resources; in many cases, the same resources can be used better
if patient flow, documentation, communication and material movement are redesigned. Lean management provides a structured way
to observe the process, identify waste, involve employees and sustain improvement.

The findings also show that the success of lean management depends on people and systems together. Lean tools cannot bring results
if hospital staff do not understand why changes are being made. Similarly, staff motivation alone cannot improve operations if
process standards, checklists, dashboards and review systems are absent. Therefore, the interpretation supports a balanced lean
model involving awareness, leadership, process mapping, standardization, monitoring and continuous improvement.

In hospital administration, lean should be introduced as an ongoing improvement culture rather than a one-time project. A department
may initially achieve improvement after a 5S activity or process mapping exercise, but the improvement will not continue unless
responsibilities are assigned and indicators are reviewed. Hence, lean implementation requires ownership at department level and
supervision at management level.

6.11 Managerial Implications

1. Hospital administrators should identify high-delay departments and begin lean implementation through pilot projects rather than
attempting full hospital-wide change immediately.

2. OPD, discharge, billing and pharmacy should be considered priority areas because they strongly affect patient experience and
patient waiting time.

3. A lean training programme should be designed for staff at different levels, using simple hospital-based examples rather than
theoretical terminology only.

4. Value stream mapping should be used to record actual patient movement from entry to exit and identify non-value-added steps.

5. 5S should be implemented in pharmacy, nursing stations, laboratory areas, stores and records departments to reduce movement
waste and searching time.

6. Standard operating procedures should be reviewed and simplified wherever repeated documentation or unclear handover creates
delay.

7. Department-wise dashboards should be used for monitoring waiting time, discharge turnaround time, report turnaround time and
pharmacy issue time.

8. Senior management should visibly support lean initiatives so that staff treat the programme as an institutional improvement
activity.

6.12 Summary of Chapter

This chapter interpreted the major findings of the study in relation to hospital operational challenges, lean implementation areas,
awareness level, perceived benefits, barriers and hypotheses. The findings indicate that hospitals experience several forms of
operational waste, especially waiting time, communication gaps, duplication of work and discharge delays. Lean management is
perceived as useful for improving patient satisfaction, patient flow, service quality, staff productivity and cost control.

The chapter also highlighted that successful lean implementation requires staff training, leadership support, process mapping,
monitoring systems and continuous improvement. The interpretation of hypotheses supports the positive role of lean management
in improving hospital operational efficiency and reducing patient waiting time. The next chapter will present practical suggestions,
recommendations and conclusion based on these findings.
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CHAPTER  VII: SUGGESTIONS, RECOMMENDATIONS  AND
CONCLUSION

This chapter presents the final suggestions, recommendations and conclusion of the study on implementing lean management
principles in hospital operations. The chapter connects the findings of the study with practical managerial actions that can be adopted
by hospitals to reduce waste, improve patient flow, strengthen interdepartmental coordination and improve service quality. The
purpose of this chapter is not only to conclude the research but also to provide a realistic improvement plan for hospital ad ministrators
and healthcare managers.

7.1 Overview of the Chapter

The earlier chapters discussed the background of lean management, objectives of the study, review of literature, research
methodology, data collection and interpretation of results. The analysis indicated that hospital operations commonly face waiting
time, discharge delays, duplication of documentation, poor workflow visibility, inadequate training and inventory-related wastage.
This chapter converts those findings into clear recommendations for implementation.

7.2 Basis of Recommendations

The recommendations are based on the objectives of the study, the variables, the questionnaire dimensions and the Excel-based
analytical interpretation used in the project. The main areas considered include operational efficiency, patient waiting time, staff
awareness, use of standard operating procedures, workplace organization, leadership support, patient satisfaction and barriers to lean
implementation.

Table 7.1 Summary of Major Problems and Recommended Lean Response

Major Operational Issue Recommended Lean Response

Long waiting time in OPD and diagnostic|Value Stream Mapping, appointment slotting, queue redesign, clear signage
areas

Delay in discharge process Discharge checklist, early discharge planning, coordination board, time-based
monitoring
Repeated documentation Standard forms, digital templates, reduction of duplicate entries

Unorganized storage and nursing stations |5S implementation, labelling, minimum stock levels and visual control

Communication gap between departments |Daily huddles, escalation matrix, responsibility chart

Lack of lean awareness Training sessions, Kaizen teams, department-wise improvement orientation

7.3 Suggestions for Improving Hospital Operations

Hospitals should begin lean implementation by identifying the most frequent delay points in the patient journey. The patient journey
from registration to consultation, diagnostics, pharmacy, billing and discharge should be mapped to identify non-value-added
activities.

Every department should maintain clear standard operating procedures. SOPs should not be limited to compliance documents; they
should be visible, simple and practically followed by staff during routine work.

A patient flow board or dashboard should be introduced in OPD, laboratory, pharmacy and discharge areas to monitor queue length,
waiting time and pending cases.

Hospitals should establish daily or weekly review meetings for operational bottlenecks. These meetings should be short, data-based
and focused on immediate corrective action.

7.4 Recommendations for 5S Implementation

The 5S method should be implemented in nursing stations, medicine stores, pharmacy counters, laboratory areas, record rooms,
emergency trolleys and billing desks.

Unnecessary files, expired materials, unused equipment and duplicate stationery should be removed from work areas. Frequently
used items should be placed within easy reach and clearly labelled.

Colour coding was used for emergency medicines, consumables, forms, waste bins, diagnostic samples and high-priority documents.

5S audits should be conducted once every month using a simple checklist. The audit score should be displayed department-wise to
encourage accountability.
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7.5 Recommendations for Reducing Patient Waiting Time

Hospitals should collect waiting-time data at registration, consultation, laboratory, pharmacy, billing and discharge points. Without
time measurement, waiting-time reduction cannot be properly managed.

Token systems, appointment scheduling, triage counters and separate queues for senior citizens, emergency patients and follow-up
patients can reduce congestion.

Patients should receive clear instructions regarding where to go next after each step. Directional signage and patient navigation
support can prevent unnecessary movement and confusion.

Departments should define maximum acceptable waiting-time limits and monitor deviations on a daily basis.

7.6 Recommendations for Discharge Process Improvement

Discharge planning should begin at least one day before the expected discharge date for planned cases. The doctor, nurse, billing
team, pharmacy and insurance desk should follow a common checklist.

The discharge summary format should be standardized so that repeated corrections and delays can be avoided.

Pending investigation reports, pharmacy returns, insurance approvals and billing clearance should be tracked through a discharge
status board.

A discharge coordinator may be appointed in hospitals with high patient volume to ensure follow-up between clinical and
administrative teams.

7.7 Recommendations for Staff Training and Lean Awareness

Lean implementation should start with basic orientation programs for staff. Training should explain lean in simple hospital-related
language rather than manufacturing terminology.

Staff should be trained on 5S, Kaizen, SOP adherence, patient flow, root cause analysis and waste identification.
Each department should nominate a lean champion who will coordinate improvement activities and report progress to management.

Small Kaizen suggestions should be encouraged from nurses, technicians, front-office staff, billing staff and pharmacy staff because
they are directly involved in daily operations.

7.8 Recommendations for Leadership and Change Management

Top management must provide visible support for lean initiatives. Lean should not be treated as a one-time project but as a
continuous operational culture.

Department heads should be accountable for monitoring lean indicators such as waiting time, stockouts, discharge turnaround time,
documentation errors and patient complaints.

Resistance to change should be handled through communication, participation and demonstration of small improvements rather than
through pressure.

Leadership should reward departments that demonstrate measurable improvement in service quality, patient satisfaction and waste
reduction.

7.9 Recommendations for Inventory and Pharmacy Operations
Hospital stores and pharmacy should maintain minimum and maximum stock levels for frequently used medicines and consumables.

Expired, slow-moving and duplicate stock should be reviewed regularly. This can reduce unnecessary inventory cost and prevent
wastage.

High-use medicines and consumables should be arranged according to frequency of use. Fast-moving items should be kept in easily
accessible locations.

Barcode systems, stock registers or simple Excel-based inventory trackers was used depending on the hospital’s size and budget.
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Figure 7.1: Priority of Recommended Lean Interventions
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Figure 7.2: Operational Problems Requiring Immediate Attention
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Figure 7.3: Lean Implementation Roadmap for Hospital Operations
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Figure 7.3: Lean Implementation Roadmap for Hospital Operations

7.10 Proposed Lean Implementation Roadmap

A phased roadmap is recommended so that the hospital can implement lean practices without disturbing routine patient care. Gradual
implementation is more practical than introducing all lean tools at once. The roadmap below may be followed by hospital

administrators.

3. Monitor KPIs

Phase |Activity Responsible Team Expected Output
Phase I |Identify high-delay areas and collect baseline|Hospital ~ administrator ~ and|List of priority improvement
data department heads areas

Phase |1

Conduct Value Stream Mapping for OPD,
pharmacy and discharge

Lean team and department staff

Process map with waste points

V

Phase (Implement 5S and SOP standardization Department heads and staff Organized workplace and
11 reduced variation

Phase |Introduce visual dashboards and daily review |Administration and quality team |Better monitoring of waiting time
v and delays

Phase [Review results and sustain improvements Management and lean champions |[Continuous improvement culture

7.11 Department-wise Recommendations

Department

Recommendation

Outpatient Department

Introduce appointment slots, token-based queue management, separate counters for new and
follow-up patients and clear patient navigation signage.

Laboratory and Diagnostics

communication with doctors

for critical results.

Use sample collection tracking, fixed report turnaround time, urgent-case tagging and

Pharmacy

Adopt 5S shelf arrangement, fast-moving item placement, expiry tracking, minimum stock levels
and patient counselling counters.

Billing and Insurance

Standardize billing documents, create insurance document checklists and ensure early|
coordination with the discharge team.
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Housekeeping and SupportlUse visual checklists, shift-wise cleaning schedules, waste segregation monitoring and defined
Services escalation systems.

7.12 Policy-Level Recommendations for Hospital Management

Hospital management should create a formal process improvement committee that includes administrative, clinical and support-
service representatives.

Lean indicators should be added to routine hospital performance review. These indicators included average OPD waiting time,
discharge turnaround time, pharmacy service time, laboratory report delay, patient complaints and stockout frequency.

Internal audits should evaluate not only documentation compliance but also workflow efficiency and patient convenience.

Hospitals should invest in low-cost digital tools wherever possible, including appointment systems, inventory trackers, discharge
dashboards and patient feedback forms.

7.13 Expected Benefits of Implementing Recommendations

The implementation of the above recommendations can reduce unnecessary waiting, improve patient movement, reduce staff
confusion, improve inventory control and strengthen the quality of service delivery.

Lean implementation can also improve employee participation because staff members become active contributors in identifying and
solving daily problems.

Patients are likely to experience better communication, faster service and more organized care processes. This can improve
satisfaction and trust in hospital services.

7.14 Conclusion

The study concludes that lean management principles are highly relevant to hospital administration and healthcare management.
Hospitals are not only centres of clinical treatment but also complex service organizations where time, coordination, information
flow and resource management strongly influence the quality of care.

The findings of the study indicate that operational inefficiencies such as waiting time, discharge delay, repeated documentation,
poor workplace organization, communication gaps and inadequate training can affect hospital performance. Lean management
provides a practical approach to identify these problems and improve them through tools such as 5S, Value Stream Mapping, Kaizen,
standard operating procedures, visual management and continuous monitoring.

Lean implementation should be gradual, participative and leadership-driven. It should begin with simple process improvements and
then move toward more systematic monitoring. The success of lean management depends on staff involvement, continuous training,
clear accountability and willingness of management to sustain improvement efforts.

Overall, the study highlights that lean management can improve hospital operational efficiency, reduce waste, enhance patient flow,
support cost control and improve patient satisfaction. Therefore, lean management should be considered an important managerial
strategy for modern hospitals seeking better service quality and operational excellence.

7.15 Future Scope of the Study

Future research was conducted in multiple hospitals to compare lean implementation across public, private and charitable healthcare
institutions.

A future study may use real-time waiting-time data and pre-post implementation comparison to measure the actual impact of lean
interventions.

Further research can focus on a specific department such as emergency, OPD, pharmacy, laboratory or discharge process for deeper
analysis.

Advanced statistical tools such as regression, ANOVA and structural equation modelling was used in future studies if a larger sample
is available.

7.16 Chapter Summary

This chapter provided practical suggestions, department-wise recommendations, a lean implementation roadmap, policy-level
guidance, benefits, conclusion and future scope. The recommendations are designed to support hospitals in implementing lean
management in a realistic and sustainable manner. The chapter completes the project by linking the research objectives, analysis and
findings with actionable hospital management strategies.
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