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VISION & MISSION STATEMENTS

Vision
To be an oasis of knowledge to the seeker, to nurture one’s creativity and research acumen,
and to instil a unique blend of leadership, innovative spirit and empathy in response to the

ever-evolving business ecosystem.

Mission
« Provide a pedagogy that blends academic rigor and experiential learning.
e Inculcate an entrepreneurial mindset through curated activities
o Establish a conducive environment for research.
o Foster a culture of innovation and collaboration to progress in a dynamic business
landscape.

« Promote humanistic values to produce socially responsible leaders.

Program Educational Objectives (PEOs)

PEO 1 - Employability: To develop students with industry specific knowledge & skills to meet

the industry requirements and also join public sector undertaking through competitive
examinations.

PEO 2 - Entrepreneur: To create effective business service owners, with a growth mindset by

enhancing their critical thinking, problem solving and decision-making skills.

PEO3 - Research and Development: To instil and grow a mindset that focusses efforts

towards inculcating and encouraging the students in the field research and development.

PEO 4 - Contribution to Business World: To produce ethical and innovative business
professionals to enhance growth of the business world.

PEO 5 - Contribution to the Society: To work and contribute towards holistic development of

society by producing competent MBA professionals

Program Outcome
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PO1 - Problem Solving Skill; Apply knowledge of management theories and practices

to solve business problems.

PO2 - Decision Making Skill; Foster analytical and critical thinking abilities for data-

based decision making.

PO3 - Ethical Value; Ability to develop value based leadership ability.

PO4 - Communication Skill; Ability to understand, analyze and communicate

global, economic, legal and ethical aspects of business.

POS5 - Individual and Leadership Skill; Ability to lead themselves and others in

the achievement of organizational goals, contributing effectively to a team

environment.

PO6 - Employability Skill; Foster and enhance employability skills through subject
knowledge.

PO7 - Entrepreneurial Skill; Equipped with skills and competencies to

become an entrepreneur.

PO8 - Contribution to community; Succeed in career endeavors and contribute

significantly to the community.

Program Specific Objectives

PSO 1: Finance: The students should demonstrate proficiency in analyzing financial
statements, evaluating investment opportunities and making financial decision to maximize
shareholders’ value.

PSO 2: Marketing: Students should be able to create a comprehensive marketing plan that
integrates effective communication strategies, leading to customer success and the
accomplishment of marketing objectives.

PSO 3: Logistics: Students will acquire knowledge of inventory management for domestic and
global supply chains, thereby developing problem-solving skills in logistics to optimize supply
chain efficiency.

PSO 4: Business Analytics: The students should able to analyze data, communicate insights,

take data-driven decisions and solve business problems effectively.
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Course Objectives
c1 To familiarize students with the fundamentals of operations management in
healthcare
c2 To provide insights on capacity planning, scheduling and management of
patient flow
C3 To train students on the use of data analytics for planning and improving
hospital operations.
c4 To orient students on operational metrics in hospitals and inventory
management.
5 To impart knowledge on implications of supply chain on operations &

logistics of hospitals

No. of Course

UNIT Details Hours | Obijectives

Operations Management in Healthcare: Key functions
of Healthcare Operations Management - Goals for the
operations manager in the Healthcare Facilities -Trends in
I Operations Management - The Challenge and the 9 C1
Opportunity -History of Performance Improvement-
Evidence-Based Medicine and Pay-for-Performance.
Healthcare Operations and Systems Management

Planning and Scheduling: Basic principles of forecasting-
Forecasting patient demand and volumes-Capacity

1 planning: Aligning capacity with demand, Scheduling 9 C2
and Capacity Management. Process Improvement and
Patient Flow

The planning process: Analyze operations and
environment -Implement, measure and revise. Tools for
Problem Solving and Decision Making, Using Data and 9 c3
Statistical Tools for Operations Improvement, Quality
Management: Focus on Six Sigma, The Lean
Enterprise-Simulation

Operational Metrics: Financial distress in healthcare.
Operational Metrics, Benchmarking, and Analysis- 9
Productivity and Operational Planning- Purchasing
and Inventory Management

C4

\/ Implications of Supply Chain: Define supply chains- 9 C5
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Flows in supply chain- Supply chain strategy for
hospitals- Forecasting and Supply Chain Management-
Implications for Operations and Logistics Management -
Total 45
Course Outcomes
Course o . . -
n completion of this course, students will; Program Outcomes
Outcomes
Have  deeper  understandin of  operations
col managementpconcepts. ) P PO1, P02, P04,P06
Know about capacity planning, scheduling and
Co2 management of patient flow P01, P03, P04, P05
Be able to use data analytics for planning and
cos3 improving hospital operations.yt P ; P01, P04, P06, PO7
Know to prepare operational metrics in hospitals and
co4 manage inventory PO1, P02, P04
Appreciate the role of supply chain on operations &
CO5 logistics of hospitals P01, P06, PO7, POS
Reading List
http://dspace.vnbrims.org:13000/jspui/bitstream/123456789/4828/1/Handbook%2
1 00f%20Healthcare%200perations%20Management%20Methods%20and%20App
lications.pdf
5 https://www.springerpub.com/operations-management-in-healthcare-second-
' edition-9780826147714.html
3 hgps://www.scribd.com/document/407884865/HospitaI-Operations-Manaqement-
' pdf
https://www.yumpu.com/xx/document/view/62502602/download-in-pdf-
4. operations-management-in-healthcare-strategy-and-practice-by-corinne-m-
karuppan-pdf-books
Reference Books
Langabeer, J. R. (2007) Health Care Operations Management: A Quantitative
1 Approach to Business and Logistics, Burlington, MA: Jones and Bartlett
Publishers.
Ginter, P. M., Duncan, W. J., & Swayne, L. E. (2013) The strategic
2. management of health care organizations, 7nd Edition, San Francisco, CA:
John Wiley & Sons.
3 Gordon, P. (1998) Seniors' Housing & Care Facilities: Development, Business
' & Operations, US: Urban Land Institute
4 Hopp, W. J. & Lovejoy, W. S (2012) Hospital Operations: Principles of High
' Efficiency Health Care, Upper Saddle River, NJ: Pearson FT Press
5 Levin, D. J., & Joseph, A. (2010) Planning, Design, and Construction of Health
' Care Facilities, 2nd Edition, US: Joint Commission Resources
Vissers, J., & Beech, R. (2005) Health Operations Management: Patient flow
6. logistics in Health Care, Oxon, UK: Routledge.
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Methods of Evaluation

Continuous Internal Assessment Test
Interngl Asagnments 25 Marks
Evaluation Seminars
Attendance and Class Participation
Extern_al End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall (K1) | Simple definitions, MCQ, Recall steps, Concept definitions
Understand/ | 1 Trye/ralse, Short Concept explanations, Short
Comprehend Q_, rue/False, Short essays, Concept explanations, Short summary or
overview
(K2)
Application | Suggest idea/concept with examples, Suggest formulae, Solve problems,
(K3) Observe, Explain
Problem-solving questions, Finish a procedure in many steps, Differentiate
Analyze (K4) between variouéJ igeas, Map knowledgep Y
Ev(ﬂt;;;\te Longer essay/ Evaluation essay, Critique or justify with pros and cons
Check knowledge in specific or offbeat situations, Discussions, Debating or
Create (K6) Presentations
POl1 |PO2 |PO3 |PO4 |PO5 |[PO6 |PO7 |PO8
CO1 2 2 3 3
CO?2 2 2 3 3
CO3 2 2 3 3
CO4 2 3 3
CO5 2 2 3 3
3 - Strong 2 - Medium 1-L
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Unit: 1

Operations Management in Healthcare: Key functions of Healthcare Operations Management - Goals
for the operations manager in the Healthcare Facilities -Trends in Operations Management - The
Challenge and the Opportunity -History of Performance Improvement- Evidence-Based Medicine and
Pay-for-Performance. Healthcare Operations and Systems Management

OPERATIONS MANAGEMENT IN HEALTHCARE:

Operations management in healthcare focuses on the efficient and effective delivery of healthcare
services. It encompasses a wide range of activities, from managing resources and processes to ensuring
patient safety and satisfaction. Essentially, it's the backbone of a healthcare organization, streamlining
operations to improve patient care, reduce costs, and enhance overall performance.

KEY FUNCTIONS OF HEALTHCARE OPERATIONS MANAGEMENT:

Healthcare Operations Management (HOM) is essential for the smooth functioning of healthcare
facilities, encompassing both clinical and non-clinical aspects. Its primary goal is to ensure efficient and
effective patient care while optimizing resource utilization and achieving organizational objectives.

Here are the key functions of healthcare operations management:

1. Quality management

Establishing Quality Standards: Setting benchmarks and criteria for evaluating healthcare services to
ensure they meet and exceed patient expectations.

Measuring and Monitoring Performance: Collecting data on the quality of services and identifying
areas needing improvement through methods like surveys and patient satisfaction scores.

Investigating Complaints and Taking Corrective Action: Addressing patient or family complaints,
identifying root causes, and implementing measures to prevent recurrence.

Educating Staff: Training employees on quality improvement methods and ensuring their effective
application to improve care quality.

Participating in Quality Improvement Initiatives: Collaborating with other departments to identify
and implement initiatives aimed at enhancing the delivery of healthcare services.

2. Resource management

Scheduling and Forecasting: Planning and scheduling resource utilization based on patient and
organizational needs and predicting future resource needs through data analysis.

Inventory Control: Tracking resource levels and ensuring they are adequate to meet the organization's
needs.

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
MEASI Institute of Management, Chennai — 14.



MEASI
Institute of Management

Budgeting: Developing and managing budgets for resource allocation, aligning with the organization's
financial goals.

Supply Chain Management: Overseeing the flow of materials, information, and money from suppliers
to patients to ensure timely care delivery.

Staffing and Training: Ensuring adequate personnel and providing necessary training for staff to
perform their roles effectively.

3. Process improvement

Data Collection and Analysis: Collecting and analyzing data on healthcare processes to identify areas
for improvement and opportunities for enhancement.

Identifying Opportunities for Improvement: Analyzing data to pinpoint areas where processes can
be streamlined, bottlenecks eliminated, and efficiency boosted.

Implementation of Changes: Collaborating with healthcare teams to implement changes, including
adjusting processes, modifying procedures, and integrating new technologies.

Communication: Keeping the healthcare team informed throughout the improvement process and
providing regular updates on progress and initiatives.

Monitoring and Adjusting: Continuously monitoring processes after implementation to ensure the
desired effects are achieved and making adjustments as needed.

4. Patient safety

Developing Policies and Procedures: Creating guidelines to prevent errors and accidents, such as safe
handling of hazardous materials, emergency response protocols, and building evacuation plans.

Staff Training: Ensuring staff are properly trained in safety procedures, including the use of safety
equipment, hazardous materials handling, and emergency response protocols.

Hospital Environment Inspection: Checking for potential hazards, ensuring adequate lighting, and
confirming compliance with building codes and emergency preparedness plans.

Investigating Accidents and Incidents: Determining the root causes of accidents and incidents to
prevent their recurrence.

GOALS FOR THE OPERATIONS MANAGER IN THE HEALTHCARE FACILITIES:

Healthcare operations managers are crucial for the efficient and effective functioning of healthcare
facilities, aiming to optimize patient care and achieve organizational objectives.

Here are some key goals for healthcare operations managers:

1. Enhancing operational efficiency

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
MEASI Institute of Management, Chennai — 14.
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Optimizing workflows and processes: Streamlining procedures to reduce bottlenecks, waste, and
improve resource utilization in areas like patient admissions, discharges, scheduling, and billing.

Leveraging technology and automation: Implementing and integrating technologies like EHRs,
telemedicine platforms, and data analytics tools to automate tasks, improve accuracy, facilitate data-
driven decision-making, and enhance overall efficiency.

Effective resource management: Ensuring the appropriate allocation and utilization of staff,
equipment, and supplies to meet patient demands without exceeding budgetary constraints.

Improving supply chain management: Optimizing inventory management, procurement processes,
and vendor relationships to ensure the availability of essential medical supplies while controlling costs.

2. Ensuring quality patient care

Patient safety and risk management: Implementing robust protocols and procedures to minimize
medical errors, prevent infections, and ensure a safe and secure environment for patients and staff.

Implementing quality improvement initiatives: Continuously evaluating and refining processes to
enhance patient outcomes, improve care coordination, and meet accreditation standards.

Focusing on patient experience: Creating a patient-centric environment by optimizing patient flow,
reducing wait times, improving communication, and fostering a culture of empathy and personalized
care.

Facilitating communication and collaboration: Breaking down silos between departments and teams
to ensure effective communication and coordination across the healthcare facility, leading to improved
patient care and staff satisfaction.

3. Financial stability and cost control

Effective budget management: Developing and managing budgets, monitoring expenses, and
identifying opportunities to reduce costs without compromising care quality.

Optimizing revenue cycle management: Ensuring efficient billing, coding, and reimbursement
processes to improve financial performance and reduce administrative burden.

Strategic financial planning: Using data analytics to make informed decisions about resource
allocation, investments in new technology, and partnerships to ensure long-term financial sustainability.

4. Regulatory compliance

Adhering to laws and regulations: Ensuring the healthcare facility adheres to all relevant healthcare
laws, regulations, and accreditation standards (e.g., HIPAA, Joint Commission).

Risk mitigation: Implementing robust compliance programs, conducting regular audits, and staying
updated on regulatory changes to minimize legal and financial risks.

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
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5. Workforce management and development

Effective staff management and development: Recruiting, training, and retaining qualified healthcare
professionals, providing opportunities for professional development, and promoting a positive work
environment to enhance job satisfaction and reduce turnover.

Addressing staff shortages and burnout: Implementing strategies to address workforce challenges,
such as optimizing scheduling, providing support programs, and creating a culture of appreciation and
well-being.

TRENDS IN OPERATIONS MANAGEMENT:

Trends in operations management within the healthcare industry are crucial for efficient and effective
service delivery. Here's a look at some key trends:

Digital Transformation: Healthcare organizations are embracing digital technologies to streamline
operations and enhance patient care. This includes:

Electronic Health Records (EHRS): Replace paper-based systems, enabling secure and rapid access
to patient information, improving care coordination, and reducing errors.

Telehealth and Remote Patient Monitoring: Allow patients to consult with healthcare providers
virtually and enable professionals to track vitals through wearable devices, increasing accessibility and
convenience, especially for chronic conditions.

Artificial Intelligence (Al) & Machine Learning (ML): Improving diagnostic accuracy, speeding up
treatment planning, analyzing patient data to predict illnesses and allocate resources, and automating
tasks like scheduling and inventory management.

Robotics: Revolutionizing surgeries, delivery of medications and meals, disinfection efforts, and even
patient companionship.

Cloud Computing: Offers personnel a scalable way to provide optimized patient care and allows
patients to take a proactive approach to their health by easily and rapidly accessing historical and
recent clinical results in a single platform.

Blockchain Technology: Widely discussed as a potential method to ensure data protection and
improve the efficiency of workflow processes.

Shift to Value-Based Care Models: Moving away from the traditional fee-for-service model, this
approach rewards providers based on patient outcomes and quality of care, prioritizing preventive care
and integrated services.

Patient-Centered Care: Focusing on individual patient needs, preferences, and experiences to
enhance satisfaction and outcomes. This includes:

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
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Tailoring care to individual needs.
Maintaining open and empathetic communication.
Engaging patients in their healthcare journey and shared decision-making.

Data-Driven Decision Making: Utilizing big data analytics to gain insights from patient data and
operational metrics, leading to more informed decisions regarding efficiency, resource allocation, and
improved outcomes.

Addressing Workforce Challenges: Managing staff burnout and shortages through:

Investing in employee well-being programs and support services.

Implementing flexible scheduling options and remote work opportunities.

Leveraging technology to automate routine tasks and free up staff for more critical patient interactions.

Cybersecurity and Data Privacy: Protecting sensitive patient information amidst increasing
digitization and connected devices.

Sustainability in Healthcare: Adopting eco-friendly practices to reduce environmental impact and
lower operational costs.

Interprofessional Collaboration: Fostering teamwork among different healthcare professionals to
improve care coordination and patient outcomes.

Population Health Management: Leveraging data analytics and tools to address the health needs of
entire populations, reducing disparities and addressing social determinants of health.

These trends emphasize the need for healthcare organizations to embrace innovation, adapt to evolving
patient expectations, and leverage technology effectively to achieve operational efficiency, improved
patient outcomes, and sustainable growth.

THE CHALLENGE AND THE OPPORTUNITY:

Challenges

Financial Pressures: Rising healthcare costs, coupled with evolving payment models and budgetary
constraints, make efficient financial management crucial.

Workforce Shortages and Burnout: Increasing patient demands, along with burnout and staffing
shortages (especially in nursing and primary care), strain healthcare systems and necessitate effective
talent management strategies.

Regulatory Complexity: The ever-changing landscape of healthcare regulations (e.g., HIPAA, price
transparency rules) requires continuous adaptation and compliance, which can be resource-intensive.

Data Security and Privacy Concerns: The reliance on digital platforms and patient data raises cyber

security risks and demands robust measures to protect sensitive patient information.

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
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Resistance to Technological Adoption: Healthcare providers and staff may exhibit resistance to new
technologies due to concerns about workflow disruption, job displacement, or lack of training.

Ensuring Health Equity: Addressing disparities in healthcare access and outcomes based on factors
like race, ethnicity, socioeconomic status, and geographical location remains a significant challenge.

Inefficient Workflows: Despite technological advancements, many healthcare processes remain
inefficient, leading to wasted resources, delays, and frustrated patients.

Opportunities

Enhanced Operational Efficiency: Leveraging technology and process improvements can streamline
operations, reduce waste, and optimize resource allocation.

Improved Patient Experience and Outcomes: Focusing on patient-centered care and employing
data-driven insights can lead to better patient satisfaction, adherence to treatment plans, and improved
health outcomes.

Cost Containment and Financial Sustainability: Implementing lean methodologies, optimizing
revenue cycles, and making data-informed decisions can help control costs and improve the financial
health of organizations.

Innovation and Competitive Advantage: Embracing new technologies and fostering a culture of
continuous improvement allows organizations to adapt to evolving demands and maintain a
competitive edge.

Expanding Access to Care: Telemedicine and digital health tools can improve access to healthcare
services, especially in remote or underserved areas.

Strengthening Emergency Preparedness: Robust operations management, encompassing disaster
planning and resilient supply chains, enhances the ability of healthcare systems to respond effectively
to crises.

HISTORY OF PERFORMANCE IMPROVEMENT:

The history of performance improvement in healthcare is a journey marked by the contributions of
several pioneering individuals and organizations and the continuous development of frameworks and
methodologies aimed at enhancing the quality and safety of patient care.

Early pioneers and foundational concepts

Florence Nightingale (19th century): Championed the importance of sanitation and hand washing,
demonstrating a tangible link between hygiene and reduced mortality rates. Her meticulous record-
keeping and data visualization methods laid the groundwork for statistical quality measurement.

Ignaz Semmelweis (19th century): Emphasized the significance of handwashing in preventing the
spread of infections in maternity wards.

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
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Ernest Codman (Early 20th century): Considered a forerunner of evidence-based medicine,
emphasized assessing healthcare outcomes and pioneered the creation of hospital standards.

Avedis Donabedian (1966): Introduced the influential structure-process-outcome (SPO) model for
evaluating healthcare quality. This model remains a foundational framework, suggesting that care
structures (e.g., resources, facilities), processes (e.g., diagnostic procedures, treatment pathways), and
outcomes (e.g., patient health status, complications) are interconnected and influence overall quality.

Evolution of quality initiatives and regulations (mid-20th century onwards)

Joint Commission on Accreditation of Hospitals (JCAH, 1951): Established voluntary accreditation
based on minimum quality standards, which later became a requirement for hospitals to participate in
Medicare and Medicaid programs.

Medicare and Medicaid (1965): Introduced "Conditions of Participation” for hospitals to receive
Medicare funding, including staff credentials, nursing services, and utilization review to ensure
appropriate care.

Professional Standards Review Organizations (PSROs, 1972): Federally funded, physician-run
organizations tasked with assessing the necessity, appropriateness, and quality of services for Medicare
and Medicaid beneficiaries.

Medicare Utilization and Quality Control Peer Review Organizations (PROs, 1982): Replaced
PSROs, incorporating a prospective payment system based on diagnosis-related groups (DRGS) to
incentivize cost-effective care and improve quality. These evolved into the current Quality Improvement
Organizations (QIOs).

Agency for Health Care Policy and Research (AHRQ, 1989): Founded to support research in clinical
effectiveness, treatment outcomes, and practice guidelines, later developing quality indicators to track
hospital performance.

National Committee for Quality Assurance (NCQA, 1990): A non-profit organization promoting
quality through accreditation and performance measurement using tools like the Healthcare
Effectiveness Data and Information Set (HEDIS).

Institute of Medicine (IOM) Reports (1999-2001): Transformative reports like "To Err is Human" and
"Crossing the Quality Chasm" highlighted the prevalence of medical errors and deficiencies in
healthcare quality, spurring significant reform efforts.

National Quality Forum (NQF, 1999): Established to define national goals and priorities for quality
improvement, endorse standardized performance measures, and build consensus among stakeholders.

Modern approaches and focus on value

Continuous Quality Improvement (CQI): Emphasizes ongoing efforts to improve healthcare
processes and outcomes through systematic approaches like the Plan-Do-Study-Act (PDSA) cycle.

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
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Patient Protection and Affordable Care Act (PPACA, 2010): Included provisions for comparative
effectiveness research and value-based purchasing to link reimbursement to quality and outcomes.

Accountable Care Organizations (ACOs, 2011): Aim to incentivize coordinated, high-quality, and
patient-centered care for Medicare patients, with reimbursement tied to meeting quality performance
measures.

Value-Based Purchasing Programs: Reward hospitals and providers for high-quality care based on
measures of clinical care, efficiency, care coordination, and safety, shifting away from the traditional
fee-for-service model.

Emphasis on Patient Experience: Recognizing the patient's perspective, incorporating patient
satisfaction measures and patient-reported outcomes into quality assessment.

In essence, the history of performance improvement in healthcare is a testament to the ongoing
dedication to ensuring safer, more effective, and patient - centered care through the continuous
refinement of measurement, evaluation, and improvement strategies.

EVIDENCE-BASED MEDICINE:

Evidence-Based Medicine (EBM) represents a systematic approach to healthcare that emphasizes using
the most relevant and reliable research evidence, alongside clinical expertise and patient values, to guide
decisions about patient care. It aims to improve patient outcomes by identifying and promoting practices
that are proven effective, and discarding those that are ineffective or potentially harmful.

Key components of EBM

Best Research Evidence: This refers to clinically appropriate and high-quality research studies, with
systematic reviews and meta-analyses of randomized controlled trials (RCTs) providing the highest
level of evidence.

Clinical Expertise: Healthcare professionals use their accumulated knowledge, skills, and experience
to interpret and apply the research evidence in the context of individual patient situations.

Patient Values: The patient's preferences, expectations, and unique circumstances play a crucial role
in EBM. Shared decision-making involves open discussions about treatment options, benefits, harms,
and alternatives, respecting patient autonomy.

Steps in applying EBM
The practice of EBM typically involves five core steps:

Formulating an Answerable Clinical Question: This involves clearly defining the patient's problem,
the intervention (diagnostic test or treatment), comparison (if applicable), and the desired outcome.

Finding the Best Evidence: This involves systematically searching relevant medical literature,
prioritizing high-quality studies like systematic reviews and RCTs,

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
MEASI Institute of Management, Chennai — 14.



MEASI
Institute of Management

3. Critically Appraising the Evidence: Evaluating the validity, reliability, and clinical importance of
the retrieved evidence, including assessing potential biases and methodological quality.

4. Applying the Evidence: Integrating the appraised evidence with clinical expertise and patient values
to make informed decisions about patient care, considering the individual's specific needs and
preferences.

5. Evaluating Performance: Regularly assessing the effectiveness of the chosen interventions and the
overall EBM process to identify areas for improvement and ensure optimal patient outcomes.

Importance of EBM

« Improved patient outcomes: EBM helps identify and promote effective interventions, leading to
better patient health and reduced harm.

« Enhanced quality and safety: By using evidence-based guidelines, EBM standardizes care,
minimizes variations, reduces errors, and improves overall healthcare quality and safety.

o Cost-effectiveness: EBM promotes efficient resource allocation by favoring interventions proven
effective, avoiding unnecessary tests and treatments.

e Advancement of medical knowledge: EBM identifies knowledge gaps and encourages further
research, fostering continuous improvement in medical science.

Challenges and limitations

Despite its benefits, EBM faces challenges such as the varying quality of research, difficulties in
applying evidence to individual patients with complex conditions or unique circumstances, and the
availability and accessibility of high-quality research, particularly in resource-limited settings.
However, efforts are continuously made to overcome these challenges and further refine the principles
and practices of evidence-based medicine.

PAY-FOR-PERFORMANCE (P4P) IN HEALTHCARE:

Pay-for-Performance (P4P) in healthcare, also known as value-based purchasing or value-based care,
is a payment model that provides financial incentives to healthcare providers based on their
performance in meeting predefined targets related to quality indicators and efficacy parameters.

Core principles

« Shifting focus: P4P aims to shift the focus from the quantity of services provided to the quality and
efficiency of care delivered.

« Financial incentives: It offers financial rewards to physicians, hospitals, and other healthcare

providers for achieving specific performance measures and positive patient outcomes.
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Penalties: Conversely, P4P can also penalize providers for poor outcomes, medical errors, or
increased costs.

Key components

Performance Metrics: These include patient and caregiver experience, care coordination and safety
measures, preventive health screenings, and management of conditions in at-risk populations.

Compensation Structure: Compensation is directly linked to performance metrics, moving away
from the traditional fee-for-service model.

Feedback and Evaluation: Regular feedback and performance evaluations are crucial for identifying
areas for improvement and informing compensation decisions.

Potential benefits:

Improved Quality of Care: By rewarding good performance, P4P theoretically encourages providers
to adopt best practices and improve patient outcomes.

Reduced Costs: Efficiency incentives can lead to lower healthcare expenditures, potentially through a
reduction in unnecessary procedures or improved patient management.

Enhanced Provider Accountability: P4P holds providers accountable for the quality and efficiency
of the care they provide, encouraging them to deliver effective, patient-centered care.

HEALTHCARE OPERATIONS AND SYSTEMS MANAGEMENT:

Healthcare Operations and Systems Management encompasses the strategies, processes, and
technologies that ensure the smooth and efficient functioning of healthcare facilities. It involves
managing resources, workflows, and information to deliver high-quality patient care while optimizing
operational performance. This includes everything from clinical and administrative tasks to facility
maintenance and financial management.

Clinical Operations:

This involves the core processes of patient care, including diagnosis, treatment, and ongoing
management. Effective clinical operations rely on efficient scheduling, accurate record-keeping, and
appropriate staffing.

Administrative Operations:

This includes patient registration, appointment scheduling, billing and coding, and insurance
processing. Streamlining these processes improves patient experience and revenue cycle
management.

Facility Management:

Ensuring a safe and well-maintained environment is crucial. This includes managing physical
infrastructure, equipment maintenance, and ensuring compliance with safety regulations.
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Financial Management:

Healthcare organizations must manage budgets, control costs, and ensure financial sustainability. This
involves strategic financial planning, revenue cycle management, and cost-effective resource
allocation.

Information Management:

Healthcare relies heavily on accurate and accessible patient data. Information systems play a critical
role in managing electronic health records, facilitating communication, and supporting data-driven
decision-making.

Human Resources Management:

Healthcare operations depend on a skilled and motivated workforce. This includes recruitment,
training, scheduling, and performance management.

Supply Chain Management:

Efficiently managing the flow of medical supplies, equipment, and pharmaceuticals is essential for
smooth operations and cost control.

Quality Improvement:
Continuously monitoring and improving the quality of care is a core function of healthcare
operations. This involves implementing quality assurance programs, analyzing performance data, and
identifying areas for improvement.

Importance of Operations Management in Healthcare:
Improved Patient Care:

Efficient operations lead to better patient outcomes through timely access to care, accurate diagnoses,
and effective treatment plans.

Increased Efficiency:

Optimizing workflows, reducing waste, and streamlining processes leads to greater efficiency and
productivity.

Reduced Costs:

Effective operations management helps control costs by minimizing waste, optimizing resource
utilization, and improving financial performance.

Enhanced Patient Experience:

Efficient operations contribute to a positive patient experience through streamlined processes,
convenient scheduling, and effective communication.

Compliance and Safety:

Well-managed operations ensure compliance with regulations and maintain a safe environment for
patients and staff.

Adaptability to Change:
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Healthcare is a dynamic field, and effective operations management enables organizations to adapt to
changes in technology, regulations, and patient needs.

Unit: 2

Planning and Scheduling: Basic principles of forecasting- Forecasting patient demand and volumes-
Capacity planning: Aligning capacity with demand, Scheduling and Capacity Management. Process
Improvement and Patient Flow

BASIC PRINCIPLES OF FORECASTING

Forecasting is the process of making predictions about future events or conditions based on past and
present data and analysis. It's an essential tool in healthcare for anticipating needs and optimizing

resource allocation.

Here are some core principles:

o No Forecast is perfect: Forecasts are inherently uncertain. The goal isn't to be 100% accurate,
but to be as close as possible and to understand the potential range of outcomes.

o Datais Key: Reliable and relevant historical data is crucial for effective forecasting. The quality
and quantity of data directly impact forecast accuracy.

o ldentify Patterns: Look for trends (upward/downward movements), seasonality (recurring
patterns over a year), and cyclical variations (longer-term fluctuations) in the data.

e Choose Appropriate Methods: Different forecasting methods are suitable for different types of
data and situations. These can range from simple moving averages to complex statistical models.

o Consider External Factors: Economic conditions, public health crises, technological
advancements, and policy changes can all influence future demand and should be considered.

« Regular Review and Adjustment: Forecasts should not be static. They need to be continuously
monitored, compared against actual outcomes, and adjusted as new information becomes
available.

« Involve Stakeholders: Engaging those who will use the forecasts in the forecasting process can
improve accuracy and foster buy-in.

o Balance Cost and Accuracy: More sophisticated forecasting methods might offer greater

accuracy but also come with higher costs in terms of data collection and analytical expertise.
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FORECASTING PATIENT DEMAND AND VOLUMES

Forecasting patient demand and volumes in healthcare involves predicting the number of patients, types

of services they'll need, and when they'll need them. This is vital for operational efficiency and patient

satisfaction.

Key Considerations:

Inpatient vs. Outpatient: Forecasts often need to be separated for inpatient admissions,
emergency department visits, outpatient appointments, and specific diagnostic procedures.
Service Line Specificity: Demand can vary significantly across different specialties (e.g.,
cardiology, oncology, pediatrics). Forecasting at this granular level allows for better resource
allocation.

Demographics: Changes in population size, age distribution, birth rates, and prevalence of
chronic diseases directly impact future demand.

Referral Patterns: Understanding where patients are coming from (e.g., primary care
physicians, other hospitals) can help predict volume.

Seasonal Fluctuations: Many healthcare services exhibit seasonal patterns (e.g., flu season,
increased elective surgeries in certain months).

Epidemiological Trends: Outbreaks of infectious diseases or changes in the incidence of
chronic conditions can dramatically shift demand.

Technological Advancements: New treatments, diagnostic tools, or changes in medical practice

can influence the need for specific services.

Methods:

Qualitative Methods: Used when historical data is scarce or when there are significant
anticipated changes.
o Delphi Method: Experts provide anonymous forecasts, which are then aggregated and
refined through multiple rounds of feedback.
o Market Research: Surveys or interviews to gauge patient preferences and potential

demand for new services.
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o Expert Opinion: Relying on the knowledge and experience of seasoned healthcare

professionals.

e Quantitative Methods: Used when sufficient historical data is available.

o Time Series Analysis:
= Moving Averages: Simple average of past data points.
= Exponential Smoothing: Gives more weight to recent data.
=  ARIMA (Auto Regressive Integrated Moving Average): More sophisticated

models that account for trends, seasonality, and past errors.
o Regression Analysis: Identifies relationships between demand and other variables (e.g.,
number of elderly residents, income levels).
o Simulation Models: Creating computer models to simulate patient flow and demand

under various scenarios.

CAPACITY PLANNING: ALIGNING CAPACITY WITH DEMAND

Capacity planning is the process of determining the production capacity needed by an organization to
meet changing demands for its products or services. In healthcare, this means ensuring that the right
resources (staff, beds, equipment, and operating rooms) are available at the right time to handle

anticipated patient volumes.
Importance:

o Patient Access: Sufficient capacity reduces wait times and improves patient access to care.

« Operational Efficiency: Optimizing capacity prevents bottlenecks, improves resource
utilization, and reduces waste.

e Financial Performance: Under-capacity can lead to lost revenue; over-capacity results in
unnecessary costs.

« Staff Morale: Appropriate staffing levels reduce burnout and improve job satisfaction.

e Quality of Care: Adequate resources help maintain high standards of care and patient safety.

Types of Capacity:
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o Design Capacity: The maximum theoretical output of a system under ideal conditions.

o Effective Capacity: The maximum output that can be realistically achieved, considering
factors like scheduling, maintenance, and quality.

« Actual Output: The actual rate of output achieved, which is often less than effective capacity

due to unforeseen issues.
ALIGNING CAPACITY WITH DEMAND:
This involves matching the supply of healthcare resources to the forecasted demand.

e Long-Term Capacity Planning (Years): Focuses on major investments and strategic decisions.
o Decisions: Building new facilities, adding new service lines, major equipment purchases
(e.g., MRI machines), workforce planning for future needs.
o Tools: Demand forecasts, demographic projections, strategic plans.
e Medium-Term Capacity Planning (Months to a Year): Deals with tactical adjustments.
o Decisions: Staffing levels (hiring, training, floating staff), scheduling of elective
procedures, inventory management, bed management strategies.
o Tools: Detailed demand forecasts, historical utilization data.
e Short-Term Capacity Planning (Days to Weeks): Focuses on operational adjustments.
o Decisions: Daily staff assignments, real-time bed allocation, managing patient flow,
adjusting surgical schedules.
o Tools: Real-time data on patient arrivals, bed availability, staff absenteeism.

Strategies for Capacity Adjustment:

o Leading Capacity: Adding capacity in anticipation of demand increases. (e.g., building a new
wing before patient numbers peak)

e Lagging Capacity: Adding capacity only after demand has increased. (e.g., hiring more nurses
only when patient wait times become excessive)

e Matching Capacity: Gradually adjusting capacity to meet demand as it changes. (most common
approach)

o Flexible Capacity: Designing systems that can quickly adapt to demand fluctuations (e.g.,
multi-skilled staff, adaptable spaces).

e Outsourcing: Contracting with external providers for certain services during peak demand.

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.
MEASI Institute of Management, Chennai — 14.



MEASI
Institute of Management

SCHEDULING AND CAPACITY MANAGEMENT

Scheduling is the process of arranging, controlling, and optimizing work and workloads in a production
process or manufacturing process. In healthcare, it involves coordinating patients, staff, and resources
to optimize efficiency and patient experience. Capacity management is the broader process of ensuring
that an organization can meet current and future demand for its products or services. Scheduling is a key

component of effective capacity management.
Types of Scheduling in Healthcare:

« Patient Scheduling:
o Appointment Scheduling: Managing outpatient clinic appointments to minimize wait
times and optimize clinician utilization.
o Inpatient Admissions Scheduling: Planning for elective admissions to ensure bed
availability and appropriate staffing.
o Procedure Scheduling: Coordinating operating rooms, diagnostic imaging suites, and
other procedural areas.
o Staff Scheduling (Rostering):
o Ensuring adequate nurse-to-patient ratios, physician coverage, and support staff
availability across shifts and units.
o Balancing staff preferences with operational needs and regulatory requirements.
e Resource Scheduling:
o Scheduling the use of expensive equipment (e.g., MRI, CT scanners) to maximize
throughput.

o Allocating operating rooms and recovery beds.
Challenges in Healthcare Scheduling:

e Variability: Unpredictable patient arrivals (e.g., emergency department), varying patient
acuity, and fluctuating demand for different services.
e Interdependencies: The need to coordinate multiple resources (e.g., a surgery requires an OR,

a surgeon, an anesthesiologist, nurses, and post-op recovery).
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« Staffing Constraints: Labor shortages, union rules, and the need to ensure adequate rest for
staff.

« Patient Preferences: Accommodating patient availability and preferences while maintaining
efficiency.

o Emergencies: The need to prioritize urgent and emergent cases, which can disrupt planned

schedules.
Strategies for Effective Scheduling and Capacity Management:

e Centralized Scheduling: A unified system for scheduling appointments and procedures across
multiple departments or facilities.

« Overbooking (Controlled): Strategically overbooking appointments or beds to account for
no-shows, a common practice in many industries, when managed carefully.

e Dynamic Scheduling: Adjusting schedules in real-time based on current demand and resource
availability.

e Queue Management: Implementing strategies to manage patient queues (e.g., triage in ED,
virtual waiting rooms).

« Staff Pooling/Flexibility: Training staff to work in multiple areas or creating float pools to
quickly reallocate resources where needed.

« Standardization of Processes: Streamlining workflows to reduce variability and improve
predictability.

o Information Technology (IT) Systems: Utilizing advanced scheduling software, electronic
health records (EHRs), and real-time dashboards to improve visibility and coordination.

o Load Leveling: Spreading out demand or work evenly over time to reduce peaks and valleys.

PROCESS IMPROVEMENT AND PATIENT FLOW

Process improvement in healthcare involves systematically analyzing and enhancing existing
healthcare processes to achieve better outcomes, efficiency, and patient satisfaction. Patient flow refers
to the movement of patients through a healthcare system, from entry to discharge. Optimizing patient

flow is a critical outcome of effective process improvement.

Core Principles of Process Improvement:
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Patient-Centered: All improvements should ultimately benefit the patient experience and
outcomes.

Data-Driven: Decisions should be based on data analysis, not just intuition.

Systemic View: Understand that healthcare is a complex system; changes in one area can impact
others.

Continuous Improvement: Process improvement is an ongoing journey, not a one-time event.
Team-Based: Involve frontline staff, patients, and other stakeholders in the improvement
process.

Standardization: Developing consistent workflows where appropriate to reduce variation and
errors.

Waste Reduction (Lean Principles): Identifying and eliminating non-value-added activities

(e.g., unnecessary waiting, excess motion, defects).

Methodologies for Process Improvement:

Lean Healthcare: Focuses on eliminating waste and maximizing value from the patient's
perspective.
o Value Stream Mapping: Visually mapping out the steps in a process to identify waste.
o Just-in-Time (JIT): Providing resources and services only when needed.
o 5S: Sort, Set in order, Shine, Standardize, Sustain — for workplace organization.
Six Sigma: A data-driven approach to reducing variation and defects in processes.
o DMAIC (Define, Measure, Analyze, Improve, Control): A structured problem-
solving methodology.
Total Quality Management (TQM): A comprehensive approach to continuous improvement
through customer satisfaction and employee involvement.
PDCA Cycle (Plan-Do-Check-Act): A simple iterative cycle for testing and refining

improvements.
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Optimizing Patient Flow:

Good patient flow ensures patients move efficiently and safely through different stages of care without

unnecessary delays or bottlenecks.

« Bottleneck Identification: Pinpointing the points in the system where patient movement is
slowest or where queues form. Common bottlenecks include ED wait times, bed availability, lab
turnaround times, or discharge processes.

« Demand-Capacity Matching: Ensuring that the capacity of each step in the patient journey is
aligned with the expected demand.

o Reduce Variability: Standardizing processes, reducing unexpected delays, and managing
elective vs. emergent cases.

e Communication and Coordination: Improving communication between departments and care
teams to ensure smooth transitions.

« Early Discharge Planning: Starting discharge planning upon admission to facilitate timely
patient release.

« Real-time Visibility: Using dashboards and tracking systems to monitor patient location and
status.

« Load Balancing: Distributing workload evenly across resources to prevent any single area from

becoming overwhelmed.
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o Physical Layout Optimization: Designing spaces that support efficient patient movement and
reduce travel distances.
e Technology Integration: Using IT systems for patient tracking, bed management, and

communication.

Effective patient flow leads to reduced waiting times, improved patient satisfaction, better resource

utilization, and enhanced clinical outcomes.

Unit: 3

The planning process: Analyze operations and environment -Implement, measure and revise. Tools for
Problem Solving and Decision Making, Using Data and Statistical Tools for Operations Improvement,

Quality Management: Focus on Six Sigma, The Lean Enterprise-Simulation.

THE PLANNING PROCESS

The planning process in any organization, including healthcare, is a systematic approach to setting
objectives, developing strategies, and outlining actions to achieve desired outcomes. It's a continuous

cycle that helps organizations adapt to change and improve performance.

1. ANALYZE OPERATIONS AND ENVIRONMENT:

This is the crucial first step where an organization understands its current state and the context in which

it operates.

e Internal Analysis (Operations):

o Current Performance Metrics: Review key performance indicators (KPIs) such as
patient wait times, length of stay, readmission rates, resource utilization (e.g., bed
occupancy, equipment usage), staff-to-patient ratios, cost per procedure, and patient
satisfaction scores.

o Process Mapping/Flow Analysis: Documenting existing workflows to identify
bottlenecks, redundancies, and inefficiencies. This involves understanding how work
currently gets done.

o Resource Assessment: Evaluating the availability and utilization of human resources
(staff skills, numbers), physical resources (beds, equipment, facilities), and financial

resources.
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Technology Infrastructure: Assessing the current state and effectiveness of IT systems,
electronic health records (EHRS), and other technological tools.

Strengths and Weaknesses (SWOT - Internal): Identifying core competencies,
advantages (strengths), and areas that need improvement or pose challenges

(weaknesses) within the organization.

o External Analysis (Environment):

o

Market Analysis: Understanding the patient demographics, community health needs,
competitor services, and market trends (e.g., demand for specific procedures, growth of
telemedicine).

Regulatory and Legal Landscape: Staying abreast of healthcare policies, government
regulations, licensing requirements, and legal considerations that impact operations.
Technological Advancements: Monitoring emerging technologies (e.g., Al in
diagnostics, new medical devices, digital health platforms) that could impact service
delivery or create new opportunities.

Economic Factors: Assessing economic conditions, funding models (e.g., insurance
reimbursement, government funding), and their potential impact on financial
sustainability.

Social and Cultural Trends: Understanding changing patient expectations, health
literacy levels, and public health concerns.

Opportunities and Threats (SWOT - External): Identifying favorable external factors
that can be leveraged (opportunities) and unfavorable external factors that pose risks or

challenges (threats).

2. IMPLEMENT, MEASURE, AND REVISE:

This phase focuses on putting the plans into action, tracking progress, and making necessary

adjustments.

e Implement:

o

Action Planning: Developing detailed action plans that specify who is responsible for
what, by when, and with what resources.

Resource Allocation: Assigning the necessary staff, equipment, and budget to carry out
the planned activities.

Communication: Clearly communicating the plan and its objectives to all relevant
stakeholders to ensure understanding and buy-in.
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o Training and Development: Providing necessary training to staff on new processes,
technologies, or roles.

o Change Management: Actively managing resistance to change and supporting staff
through transitions.

e Measure:

o Define Metrics: Establishing clear, measurable metrics (KPIs) to track the progress and
effectiveness of the implemented plans. These should align with the initial objectives.

o Data Collection: Setting up systems for continuous and accurate data collection related
to the defined metrics.

o Performance Monitoring: Regularly reviewing performance against targets. This often
involves dashboards, reports, and routine meetings.

o Feedback Mechanisms: Establishing channels for feedback from staff, patients, and
other stakeholders to understand the real-world impact of changes.

e Revise (Control & Adapt):

o Performance Review: Analyzing the collected data and comparing actual performance
with planned targets.

o Root Cause Analysis: If there's a deviation from the plan, investigating the underlying
reasons for the discrepancy.

o Corrective Actions: Developing and implementing corrective actions to address
identified issues or capitalize on unexpected opportunities.

o Plan Adjustment: Modifying the original plan, strategies, or objectives based on the
insights gained from measurement and review. This could involve reallocating resources,
adjusting timelines, or changing tactics.

o Continuous Learning: Embedding a culture of continuous learning and adaptation,

where insights from each cycle inform future planning.

TOOLS FOR PROBLEM SOLVING AND DECISION MAKING

Effective problem-solving and decision-making are critical for operational improvement in healthcare.

Various tools and frameworks can help teams systematically address issues and make informed choices.

e Brainstorming: A technique for generating a large number of ideas in a short period.
o Purpose: To encourage creative thinking and diverse perspectives without initial
judgment.
o Process: All ideas are welcomed and recorded.
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o Fishbone Diagram (Ishikawa Diagram/Cause and Effect Diagram): A visual tool to identify
potential causes of a problem.

o Purpose: To systematically explore all possible contributing factors to an effect
(problem), often categorized into "6 Ms" (Man, Method, Machine, Material,
Measurement, Mother Nature/Environment) or "4 Ps" (Policies, Procedures, People,
Plant).

o Process: The "head" of the fish is the problem, and the "bones" represent categories of
causes.

o Pareto Chart: A bar chart that shows the frequency of problems in descending order, with a
superimposed line graph showing the cumulative percentage.

o Purpose: Based on the Pareto Principle (80/20 rule), it helps identify the "vital few"
causes that contribute to the "trivial many" effects. Focus efforts on the biggest problems
first.

e Flowcharting: A diagram that visually represents the sequential steps of a process.

o Purpose: To understand the current process, identify bottlenecks, redundant steps, and
areas for simplification or improvement.

o Decision Matrix: A tool used to evaluate and compare multiple options against a set of weighted
criteria.

o Purpose: To make objective decisions when multiple alternatives exist, helping to weigh
pros and cons.

e SWOT Analysis: (Already discussed under "Analyze Operations and Environment™).

o Purpose: To assess an organization's internal Strengths and Weaknesses, and external
Opportunities and Threats. It helps in strategic planning and decision-making.

e Root Cause Analysis (RCA): A systematic process for identifying the underlying causes of a
problem or undesired event.

o Purpose: To move beyond symptoms and address the fundamental reasons for issues,
preventing recurrence.

o Techniques: "5 Whys" (repeatedly asking "why" until the root cause is identified),
Fishbone Diagram.

o Affinity Diagram: A tool used to organize a large number of ideas or issues into natural
groupings based on their relationships.

o Purpose: To make sense of qualitative data, often generated from brainstorming or
surveys, by identifying underlying themes.

o
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USING DATA AND STATISTICAL TOOLS FOR OPERATIONS IMPROVEMENT

Data and statistical tools are fundamental to evidence-based decision-making and continuous
improvement in healthcare operations. They provide objective insights into performance and help

identify areas for intervention.

o Descriptive Statistics:

o Mean, Median, Mode: Measures of central tendency to understand the average or
typical value of a dataset (e.g., average length of stay, most common diagnosis).

o Range, Standard Deviation, Variance: Measures of dispersion or variability to
understand how spread out the data is (e.g., consistency in surgical times, variability in
wait times).

o Frequency Distributions: Summarizing how often different values occur in a dataset
(e.g., number of patients by age group, frequency of specific procedures).

e Graphical Tools:

o Histograms: Bar charts showing the distribution of numerical data (e.g., distribution of
patient ages).

o Scatter Plots: Show the relationship between two numerical variables (e.qg., relationship
between patient acuity and length of stay).

o Run Charts/Control Charts:

= Run Chart: Plots data points over time to identify trends, shifts, or cycles in a
process (e.g., daily patient admissions over a month).

= Control Chart: A run chart with statistically calculated upper and lower control
limits. It helps distinguish between common cause variation (normal, inherent to
the process) and special cause variation (unusual, assignable causes that need
investigation). Crucial for process stability.

o Pareto Charts: (Already discussed).

« Inferential Statistics:

o Hypothesis Testing: Using sample data to make inferences about a larger population
(e.q., testing if a new patient discharge protocol significantly reduces readmission rates).

o Regression Analysis: Modeling the relationship between a dependent variable and one
or more independent variables to predict future outcomes or understand causal

relationships (e.g., predicting ED wait times based on patient volume and staffing levels).
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e Sampling: Selecting a representative subset of data from a larger population when it's
impractical to analyze all data.
« Benchmarking: Comparing an organization's performance metrics and processes to those of
leading organizations (best practices) within or outside the healthcare industry.
o Purpose: To identify areas for improvement and set realistic performance targets.
o Simulation Software: (Detailed below in "Simulation™).
o Purpose: To model complex systems and processes, allowing for testing of "what-if"

scenarios without disrupting real operations.

QUALITY MANAGEMENT: FOCUS ON SIX SIGMA

Quality Management in healthcare is a systematic approach to ensuring that patient care and
operational processes consistently meet or exceed established standards and patient expectations. It aims

to deliver safe, effective, patient-centered, timely, efficient, and equitable care.

Six Sigma is a highly disciplined, data-driven approach and methodology for eliminating defects (errors)
in any process — from manufacturing to transactional and healthcare processes. The goal is to achieve

near perfection (3.4 defects per million opportunities).

Key Concepts of Six Sigma:

o Defect: Anything that falls outside customer specifications. In healthcare, this could be a
medication error, a hospital-acquired infection, an unnecessary wait time, or an incorrect
diagnosis.

« Variation: The inconsistency in a process or output. Six Sigma aims to reduce process variation,
making outcomes more predictable and reliable.

« DMAIC Methodology: The core problem-solving framework for Six Sigma projects.

o D - Define: Clearly define the problem, the project goals, customer requirements, and
the scope of the project.
= Tools: Project Charter, Voice of the Customer (VOC), SIPOC (Suppliers, Inputs,
Process, Outputs, Customers) diagram.
o M - Measure: Collect data on the current process performance to establish a baseline.
= Tools: Data collection plans, operational definitions, process capability analysis,
control charts, run charts, histograms.

o A - Analyze: Analyze the data to identify the root causes of the problem.
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= Tools: Fishbone diagrams, 5 Whys, regression analysis, hypothesis testing, Pareto
charts.
o |- Improve: Develop and implement solutions to eliminate the root causes and improve
the process.
= Tools: Brainstorming, FMEA (Failure Mode and Effects Analysis), pilot testing,
Lean tools (e.g., poka-yoke/mistake-proofing).
o C - Control: Implement measures to sustain the improvements and prevent the problem
from recurring.
= Tools: Control charts, standardization, documentation, training, ongoing
monitoring plans.
e Roles and Belts: Six Sigma often involves a hierarchical structure with different “belts"
representing levels of expertise:
o Green Belt: Leads improvement projects part-time, supports Black Belts.
o Black Belt: Full-time project leader, coaches Green Belts.
o Master Black Belt: Coaches Black Belts, develops Six Sigma strategy.
o Champion: Senior management who champions projects and removes organizational

barriers.
Six Sigma in Healthcare:

o Examples: Reducing medication errors, decreasing hospital-acquired infections (HAISs),
shortening patient wait times in the ED, improving efficiency of surgical scheduling, reducing
billing errors, optimizing lab turnaround times.

o Benefits: Improved patient safety, enhanced quality of care, increased efficiency, reduced costs,

higher patient and staff satisfaction.

THE LEAN ENTERPRISE

Lean is a philosophy and set of principles focused on maximizing customer value while minimizing
waste. Originating from the Toyota Production System, Lean principles are highly applicable in

healthcare to streamline processes and improve patient experience.

Key Principles of Lean:
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1. Define Value from the Customer's Perspective: Understand what the patient truly values (e.qg.,
quick access, effective treatment, compassionate care, clear communication) and eliminate
anything that doesn't contribute to it.

2. ldentify the Value Stream: Map out all steps in a process (the value stream) to deliver a service,
identifying which steps add value and which are waste.

3. Create Flow: Ensure the smooth and continuous movement of patients, information, and
materials without interruptions, waiting, or bottlenecks.

4. Establish Pull: Services or resources are "pulled” by patient demand, rather than "pushed"
through the system, leading to just-in-time delivery.

5. Seek Perfection (Continuous Improvement - Kaizen): Continuously strive to eliminate all

forms of waste through ongoing small, incremental improvements.

Types of Waste (Muda) in Healthcare (DOWNTIME acronym):

o D - Defects: Errors, rework, incorrect diagnoses, medication errors, hospital-acquired infections.

e O - Overproduction: Performing procedures or tests before they are needed, creating too many
forms.

e W - Waiting: Patients waiting for appointments, test results, beds, or discharge; staff waiting
for equipment or information.

e N - Non-utilized Talent: Underutilizing staff skills, not empowering frontline workers to solve
problems.

« T - Transportation: Unnecessary movement of patients, staff, equipment, or supplies.

e | - Inventory: Excess medical supplies, outdated medications, too many patients in waiting
rooms.

e M - Motion: Unnecessary movement by staff to find supplies, equipment, or information.

e E - Extra Processing: Redundant documentation, unnecessary approvals, duplicate tests.

Lean Tools and Techniques:

e Value Stream Mapping (VSM): A visual tool to map the current state of a process, identify all
value-adding and non-value-adding steps, and design a future state.
e 5S: A methodology for organizing and maintaining a productive workspace.
o Sort: Remove unnecessary items.
o Setin Order: Arrange items for easy access.
o Shine: Clean and maintain the workspace.
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o Standardize: Create consistent procedures for maintaining order.

o Sustain: Maintain the new practices.
Poka-Yoke (Mistake-Proofing): Designing processes or devices to prevent errors from
occurring (e.g., barcoding for medication administration).
Kanban: A visual signaling system to manage workflow and ensure "pull™ (e.g., visual cues for
restocking supplies).
Standard Work: Documenting the best, safest, and most efficient way to perform a task.
Gemba Walks: Going to the actual place where work is done ("gemba") to observe processes,
understand problems, and engage with frontline staff.
Visual Management: Using visual aids (e.g., whiteboards, dashboards, color-coding) to make

process status and performance clear and immediately understandable.

Lean in Healthcare:

Examples: Streamlining patient registration, reducing ED wait times, optimizing surgical
turnover times, improving medication delivery processes, reducing patient falls.
Benefits: Improved patient experience, reduced waste and costs, increased efficiency, higher

staff morale, enhanced patient safety.

SIMULATION

Simulation in operations management is the process of creating a computer model of a real-world

system or process to observe its behavior over time. It allows for experimentation and analysis of

complex systems without disrupting actual operations.

Why Use Simulation in Healthcare?

Complexity: Healthcare systems are highly complex with many interdependent variables
(patients, staff, beds, equipment, unpredictable arrivals). Analytical solutions are often
insufficient.

Risk-Free Experimentation: Allows testing of different scenarios, interventions, or policy

changes without risking patient safety or financial resources in the real world.
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« Visibility: Provides insights into dynamic interactions and bottlenecks that may not be apparent
from static data.

o Capacity Planning: Helps determine optimal resource levels (e.g., how many nurses are needed
for a new unit, how many ORs to build).

e Process Optimization: Identifies the impact of process changes (e.g., impact of a new patient

flow protocol on wait times).

Types of Simulation:

o Discrete Event Simulation (DES): Models systems where changes occur at discrete points in
time (e.g., patient arrival, start of a procedure, discharge). Most common in healthcare.

o Agent-Based Modeling (ABM): Focuses on the behavior of individual "agents"” (e.g., patients,
nurses) and their interactions within a system.

e System Dynamics: Models continuous changes and feedback loops within a system, often used
for higher-level strategic planning.

Steps in a Simulation Study:

1. Define the Problem and Objectives: Clearly state what you want to achieve with the simulation
(e.g., reduce ED wait times by 20%).
2. Conceptual Model Development: Create a high-level representation of the system, identifying
entities, resources, activities, and logic.
3. Data Collection: Gather relevant data on process times, arrival rates, resource availability, etc.
4. Model Building: Translate the conceptual model into a computer simulation using specialized
software (e.g., AnyLogic, Arena, Simio, FlexSim).
5. Model Verification and Validation:
o Verification: Ensure the model is built correctly according to the conceptual model (is
it doing what it's supposed to do?).
o Validation: Ensure the model accurately represents the real-world system (does it reflect
reality?).
6. Experimentation: Run the simulation model under different scenarios, changing parameters to
test various interventions or policies.
7. Analysis and Interpretation: Analyze the output data from the simulation runs, draw

conclusions, and make recommendations.
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8. Implementation: If the simulation results are promising, implement the changes in the real

system.

Examples of Simulation in Healthcare:

Emergency Department (ED) Flow: Simulating patient arrivals, triage, treatment, and

discharge to optimize staffing, bed allocation, and reduce wait times.

e Operating Room (OR) Scheduling: Testing different scheduling algorithms to maximize OR
utilization and minimize patient wait lists.

e Clinic Throughput: Analyzing patient flow in outpatient clinics to optimize appointment
scheduling and resource allocation.

e Pharmacy Operations: Simulating prescription processing and dispensing to improve
efficiency.

« Epidemiological Modeling: Simulating the spread of diseases and the impact of interventions

(e.g., vaccinations).

o Hospital Bed Management: Optimizing the allocation and flow of patients to hospital beds.

Simulation is a powerful tool for understanding complex healthcare systems, identifying opportunities
for improvement, and making data-driven decisions that lead to better patient care and operational

efficiency.
Unit: 4

Operational Metrics: Financial distress in healthcare. Operational Metrics, Benchmarking, and

Analysis- Productivity and Operational Planning- Purchasing and Inventory Management.

OPERATIONAL METRICS: FINANCIAL DISTRESS IN HEALTHCARE

Financial distress in healthcare signifies a state where a healthcare organization faces significant
challenges in meeting its financial obligations and sustaining its operations. Operational metrics play a

crucial role in identifying early warning signs and understanding the underlying causes of this distress.
Indicators of Financial Distress:

« Declining Profit Margins: Net operating income as a percentage of revenue is consistently

shrinking or negative.
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Negative Cash Flow: The organization is spending more cash than it generates from its
operations, leading to a reliance on borrowing or reserves.

Increasing Accounts Receivable (AR) Days: It's taking longer to collect payments from
patients and insurers, tying up cash.

Growing Debt Burden: High levels of long-term and/or short-term debt relative to equity or
assets, making debt service difficult.

Inability to Meet Debt Covenants: Breaching agreements with lenders (e.g., maintaining
certain financial ratios).

Declining Patient Volume/Revenue: A drop in the number of patients or services rendered,
directly impacting income.

High Operating Costs: Costs for labor, supplies, or overhead are disproportionately high
relative to revenue.

Staff Turnover & Morale Issues: High turnover rates, difficulty in recruitment, and low staff
morale can indirectly signal financial strain if benefits or compensation are cut, or workload
increases without adequate support.

Delayed Capital Investments: Postponing necessary upgrades to facilities or equipment due to
lack of funds.

Supply Chain Disruptions/Payment Delays to Vendors: Difficulty paying suppliers on time,

leading to potential disruptions in getting critical supplies.

Root Causes of Financial Distress:

Revenue Side:
o Declining Reimbursement Rates: Reductions in payments from government programs
(Medicare, Medicaid) or private insurers.
o Payer Mix Shifts: An increasing proportion of patients with lower-reimbursing
insurance plans or no insurance.
o Uncompensated Care: High levels of charity care and bad debt (uncollected patient
bills).
o Decreased Patient Demand: Lower patient volumes due to competition, demographic
shifts, or public health trends.
o Ineffective Revenue Cycle Management: Poor billing, coding, claims submission, or
collection processes leading to denied claims and delayed payments.
Cost Side:
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Rising Labor Costs: Increasing wages, benefits, and costs associated with nursing and
physician shortages.

High Supply Costs: Volatile prices for pharmaceuticals, medical devices, and other
supplies, often due to supply chain issues.

Inefficient Operations: Suboptimal workflows, excessive waste, and low productivity
leading to higher per-patient costs.

Aging Infrastructure/High Maintenance Costs: Outdated facilities and equipment
requiring expensive repairs.

Technology Investments: High costs associated with EHR implementation,

cybersecurity, and new medical technologies.

e Market & Regulatory Factors:

o

Increased Competition: More providers entering the market, leading to price pressure
and patient volume dilution.

Regulatory Burden: Compliance costs associated with numerous healthcare regulations
(e.g., HIPAA, quality reporting).

Public Health Crises: Unforeseen events (like pandemics) leading to increased costs

and altered service demand.

o Strategic & Management Issues:

o

Poor Strategic Planning: Inability to adapt to market changes or identify profitable
growth areas.

Lack of Cost Control: Inadequate oversight of spending across departments.
Inadequate Capital Planning: Insufficient investment in necessary infrastructure or

technology, or investing in unprofitable ventures.

Using Operational Metrics to Detect and Address Distress:

Monitoring specific operational metrics proactively is key to early detection and intervention:

o Patient Volume Metrics: Daily census, ED visits, outpatient visits, procedure volumes — early

indicators of revenue trends.

e Length of Stay (LOS): Longer LOS increases costs per patient; shorter LOS (when clinically

appropriate) improves bed turnover and capacity.
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o Staff Productivity Metrics: Patients per FTE, procedures per hour — reveal labor cost

efficiency.

e Supply Chain Metrics: Inventory turnover, cost per case — indicate efficiency in supply

management.

e Revenue Cycle Metrics: Clean claim rate, denial rate, AR days, cost to collect — highlight

efficiency in generating revenue.

o Utilization Rates: Bed occupancy, OR utilization, equipment utilization — show how effectively

assets are being used.

By analyzing trends in these metrics, healthcare leaders can identify declining performance, pinpoint

the operational areas contributing to financial distress, and implement targeted interventions.

OPERATIONAL METRICS, BENCHMARKING, AND ANALYSIS

OPERATIONAL METRICS are quantifiable measures used to track and assess the efficiency,

effectiveness, and quality of an organization's day-to-day activities. In healthcare, they provide objective

data to understand how well processes are performing and where improvements are needed.

Key Operational Metrics in Healthcare:

e Access & Throughput:

@)

Patient Wait Times: Average time from arrival to seeing a provider (e.g., ED), or from
scheduling to appointment.

Door-to-Doctor Time (ED): Time from patient arrival in the ED to being seen by a
physician.

Length of Stay (LOS): Average number of days a patient spends in the hospital for a
specific diagnosis or overall.

Discharge Time: Time from physician order to actual patient departure.

Operating Room (OR) Turnover Time: Time between one patient leaving the OR and
the next patient entering.

Clinic Visit Cycles Time: Total time a patient spends from arrival to departure in an

outpatient clinic.

o Utilization:
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o Bed Occupancy Rate: Percentage of available beds that are occupied.
o OR Utilization Rate: Percentage of time operating rooms are in use.
o Equipment Utilization: Percentage of time specific diagnostic or treatment equipment
is being used.
o Staff FTEs per Adjusted Patient Day: A measure of labor intensity.
e Productivity: (Detailed further below)
o Patients Seen per Provider Hour/Shift:
o Procedures Performed per FTE:
o Revenue per FTE:
e Quality & Safety:
o Hospital-Acquired Infection (HAI) Rates: Incidence of infections contracted in the
hospital.
o Readmission Rates: Percentage of patients readmitted within a specific timeframe (e.g.,
30 days) for the same or related condition.
o Medication Error Rates: Frequency of errors in prescribing, dispensing, or
administering medication.
o Patient Safety Incidents: Falls, sentinel events.
o Patient Satisfaction Scores (HCAHPS, etc.): Surveys measuring patient experience.
e Financial & Revenue Cycle:
o Cost Per Case/Procedure: The average cost incurred for a specific type of patient or
procedure.
o Revenue Per Patient Visit:
o Accounts Receivable (AR) Days: Average number of days it takes to collect payment
after services are rendered.
o Clean Claim Rate: Percentage of claims submitted without errors.
o Denial Rate: Percentage of claims denied by payers.
e Supply Chain:
o Inventory Turnover Rate: How quickly inventory is used and replenished.

o Supply Cost Per Patient Day/Case:

BENCHMARKING:

Benchmarking is the process of comparing an organization's performance metrics and processes to

those of leading organizations (best-in-class) within or outside the healthcare industry. It's a strategic
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tool for identifying opportunities for improvement and setting realistic, yet ambitious, performance

targets.
Types of Benchmarking:

e Internal Benchmarking: Comparing performance across different units, departments, or
facilities within the same organization.
o Example: Comparing LOS for orthopedic surgeries across two different surgical units in
the same hospital.
o Competitive Benchmarking: Comparing performance against direct competitors in the market.
o Example: Comparing ED wait times with other hospitals in the same geographic area.
e Functional/Industry Benchmarking: Comparing performance against organizations that
perform similar functions, even if they are in different industries.
o Example: A hospital's patient scheduling department benchmarking against an airline's
customer service scheduling.
o Best-in-Class/Strategic Benchmarking: Comparing against organizations recognized as
leaders in a particular process, regardless of industry.
o Example: Benchmarking a hospital's supply chain management against a leading

logistics company.
Benefits of Benchmarking:

« ldentifies Performance Gaps: Highlights areas where an organization is lagging.

o Reveals Best Practices: Uncovers innovative approaches and superior processes used by top
performers.

o Sets Realistic Goals: Provides evidence-based targets for improvement.

« Fosters Innovation: Encourages adopting new ideas and challenging the status quo.

o Boosts Competitive Advantage: Helps an organization stay competitive in the market.

o Facilitates Continuous Improvement: Provides a framework for ongoing learning and

adaptation.
ANALYSIS:

Once metrics are collected and benchmarks are established, analysis involves interpreting the data to

understand underlying causes, identify trends, and inform decision-making for improvement.
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Trend Analysis: Observing how metrics change over time (e.g., daily ED wait times, monthly
readmission rates). This helps identify patterns, seasonality, and the impact of interventions.
Variance Analysis: Comparing actual performance to budgeted, forecasted, or benchmarked
performance and investigating the reasons for any significant differences.

Root Cause Analysis (RCA): (As discussed in previous notes) Systematically identifying the
fundamental reasons for a problem or performance gap (e.g., using Fishbone diagrams, 5 Whys).
Statistical Process Control (SPC): Using control charts to distinguish between common cause
variation (inherent to the process) and special cause variation (assignable, needing investigation).
This helps determine if a process is stable and predictable.

Correlation and Regression Analysis: (As discussed in previous notes) Examining
relationships between different variables to understand how changes in one metric might impact
another (e.g., correlation between nurse staffing levels and patient satisfaction).

Drill-Down Analysis: Starting with a high-level metric and progressively breaking it down into
more granular components to pinpoint the specific area causing issues (e.g., overall patient
satisfaction — nursing communication — specific nursing unit).

Comparative Analysis: Directly comparing an organization's metrics against benchmark data

to quantify performance gaps.

PRODUCTIVITY AND OPERATIONAL PLANNING

Productivity in healthcare refers to the efficiency with which resources (labor, capital, materials) are

utilized to produce healthcare services. It's about getting more value (e.g., more patient throughput,

better outcomes) from the same or fewer inputs.

Key Aspects of Productivity:

Labor Productivity: Most significant in healthcare, as labor is the largest cost component.
o Examples: Patients seen per physician hour, adjusted patient days per nursing FTE,
procedures performed per OR staff hour, claims processed per revenue cycle specialist.
Resource Productivity: Efficient use of equipment, facilities, and other capital assets.
o Examples: OR utilization rate, MRI scan per hour, bed turnover rate.
Process Productivity: Efficiency of workflows and processes.

o Examples: Average time to process a lab result, medication administration time.

Measuring Productivity:

Prepared By: Dr. S. G. BALAJI, Associate Professor & Research Supervisor, Research Head.

MEASI Institute of Management, Chennai — 14.



MEASI
Institute of Management

Productivity is often expressed as an output-to-input ratio:
Productivity=Input / Output

o Output: Number of patient visits, procedures, discharges, relative value units (RVUs), adjusted
patient days.
e Input: FTEs (Full-Time Equivalents) of staff, hours worked, cost of supplies, equipment usage.

Factors Affecting Productivity in Healthcare:

o Staffing Levels and Mix: Too few or too many staff, or an incorrect skill mix.

e Process Efficiency: Streamlined or fragmented workflows.

e Technology Adoption: Use of EHRs, automation, telemedicine.

« Training and Competency: Skill level and ongoing development of staff.

e Equipment Availability and Reliability: Downtime due to equipment failure.

o Patient Acuity and Complexity: Higher acuity often requires more input per output.
e Space Utilization: Efficient layout and use of clinical and administrative areas.

e Regulatory Burden: Time spent on documentation and compliance.

e Absenteeism and Turnover: Disrupts staffing and requires training new staff.

Operational Planning:

Operational planning is the process of setting short-term objectives and developing detailed action
plans to achieve tactical goals within specific departments or units. It bridges the gap between strategic

goals and daily activities.
Key Components of Operational Planning:

1. Forecasting Demand: Predicting patient volumes, service needs, and resource requirements for
the upcoming period (e.g., next quarter, next year). (See previous notes on forecasting).
2. Capacity Planning: Determining the necessary resources (staff, beds, equipment, ORs) to meet
the forecasted demand. (See previous notes on capacity planning).
3. Staffing and Scheduling:
o Workforce Planning: Determining the number and type of FTEs required for each

department.
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o Rostering/Scheduling: Assigning specific staff to shifts and tasks to ensure adequate
coverage and skill mix.
o Cross-training/Float Pools: Enhancing staff flexibility to adapt to fluctuating demand.
4. Resource Allocation: Distributing budget, equipment, and other assets across different
operational units based on planned activities and expected demand.
5. Budgeting: Developing detailed financial plans for the operational period, outlining expected
revenues and expenses.
6. Process Definition and Improvement: Standardizing workflows, identifying bottlenecks, and
implementing efficiency improvements (leveraging Lean, Six Sigma).
7. Key Performance Indicator (KPI) Setting: Establishing specific, measurable, achievable,
relevant, and time-bound (SMART) targets for operational metrics.
8. Contingency Planning: Developing backup plans for unexpected events (e.g., sudden patient
surge, equipment failure, staff shortages).
9. Monitoring and Control: Establishing systems to track performance against the plan, identify

deviations, and implement corrective actions.
Relationship between Productivity and Operational Planning:

Operational planning directly aims to enhance productivity. By accurately forecasting demand,
optimizing capacity, efficiently scheduling resources, and continuously improving processes,
operational planning ensures that inputs are effectively converted into outputs, leading to higher
productivity and better outcomes. For instance, an operational plan for the ED might include a goal to
reduce door-to-doctor time (productivity metric) by cross-training nurses for triage and implementing a

fast-track system (operational planning actions).

PURCHASING AND INVENTORY MANAGEMENT

PURCHASING (also known as procurement) and Inventory Management are critical components of
supply chain management in healthcare. They significantly impact an organization's financial health,

operational efficiency, and ability to deliver quality patient care.
Purchasing (Procurement):

The process of acquiring goods and services from external sources. In healthcare, this includes
everything from syringes and surgical instruments to pharmaceuticals, office supplies, and contracted
services (e.g., cleaning, IT support).
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Key Objectives of Healthcare Purchasing:

Cost Efficiency: Obtaining goods and services at the lowest possible total cost, considering
price, quality, and service.

Quality Assurance: Ensuring that purchased items meet clinical standards, patient safety
requirements, and regulatory guidelines.

Availability: Ensuring that essential supplies are available when and where needed to prevent
stockouts and service disruptions.

Vendor Management: Building strong, reliable relationships with suppliers.

Risk Mitigation: Protecting against supply chain disruptions, product recalls, and price
volatility.

Standardization: Reducing the variety of similar products to leverage volume discounts and
simplify inventory.

Ethical and Sustainable Sourcing: Considering environmental and social impacts of

procurement decisions.

Key Purchasing Activities:

Needs Assessment: Identifying what products/services are needed by various departments.
Supplier Identification & Selection: Researching potential vendors, evaluating their
capabilities, reliability, and pricing.

Negotiation: Bargaining for favorable terms, prices, and service level agreements.

Contract Management: Formalizing agreements with suppliers, outlining terms, conditions,
and performance expectations.

Order Placement: Generating and submitting purchase orders.

Receiving & Inspection: Verifying that received goods match the order and meet quality
standards.

Invoice Processing & Payment: Ensuring accurate billing and timely payments.

Performance Monitoring: Evaluating supplier performance against agreed-upon metrics (e.g.,

on-time delivery, defect rates).

Centralized vs. Decentralized Purchasing:

Centralized: A single department handles all purchasing for the entire organization.
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o Pros: Greater purchasing power (volume discounts), standardized products, better
control, reduced administrative duplication.
o Cons: Less responsiveness to specific departmental needs, potential for bureaucracy.
o Decentralized: Individual departments or units handle their own purchasing.
o Pros: More responsive to local needs, faster procurement for urgent items.
o Cons: Higher prices, lack of standardization, duplication of effort, less control.

e Hybrid Models: Often used, combining elements of both to leverage benefits.

Group Purchasing Organizations (GPOs): Healthcare organizations often join GPOs to aggregate

purchasing volume with other organizations, enabling them to negotiate lower prices from suppliers.
INVENTORY MANAGEMENT:

The process of efficiently overseeing the flow of goods into and out of storage, ensuring that the right
products are available at the right time, in the right quantity, and at the right cost.

Key Objectives of Inventory Management in Healthcare:

o Optimize Patient Care: Ensure critical supplies are always available for patient safety and
continuity of care.

e Minimize Holding Costs: Reduce costs associated with storing inventory (e.g., warehousing,
insurance, spoilage, obsolescence, capital tied up).

e Minimize Stockout Costs: Avoid lost revenue, delayed procedures, or negative patient
outcomes due to unavailable supplies.

e Reduce Waste: Minimize expired products, damaged goods, or overstocked items.

« Improve Efficiency: Streamline ordering, receiving, and distribution processes.
Types of Inventory:

« Raw Materials/Components: (Less common in direct patient care, more in labs or
manufacturing specific items).

e Work-in-Process (WIP): Items undergoing a process (e.g., partially assembled Kits).

o Finished Goods: Ready-to-use medical supplies, pharmaceuticals.

e Maintenance, Repair, and Operating (MRO) Supplies: Cleaning supplies, office supplies.
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Inventory Management Models/Techniques:

ABC Analysis: Categorizing inventory items based on their value or importance.
o A Items: High value, small quantity (e.g., specialized implants, expensive drugs).
Require tight control and frequent monitoring.
o B Items: Medium value and quantity.
o C Items: Low value, high quantity (e.g., bandages, gloves). Can be managed with
simpler controls.
e Just-in-Time (JIT) Inventory: Receiving supplies just as they are needed for use, minimizing
inventory holding costs.
o Pros: Reduced inventory costs, less waste.
o Cons: Highly dependent on reliable suppliers and precise forecasting; vulnerable to
supply chain disruptions.
e Economic Order Quantity (EOQ): A formula to calculate the optimal order quantity that
minimizes total inventory costs (holding costs + ordering costs).
e Reorder Point (ROP): The inventory level at which a new order should be placed to replenish
stock before it runs out.
o Safety Stock: Extra inventory held to guard against unexpected demand fluctuations or supply
delays.
e Perpetual Inventory System: Continuously tracks inventory levels as items are received and
dispensed, often using barcoding and IT systems.
e Periodic Inventory System: Inventory counts are done at fixed intervals (e.g., weekly,
monthly).
« Consignment Inventory: Supplies owned by the vendor but stored on the healthcare facility's
premises, with payment only occurring when the item is used.
o Point-of-Use Inventory: Stocking supplies directly in the clinical areas where they are

consumed (e.g., supply carts, automated dispensing cabinets in patient rooms or ORS).

Technology in Purchasing and Inventory:

o Enterprise Resource Planning (ERP) Systems: Integrated software that manages various
business processes, including purchasing and inventory.
e Automated Dispensing Cabinets (ADCs): Secure, computerized systems for dispensing

medications and supplies at the point of care.
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e Barcoding and RFID (Radio-Frequency lIdentification): For efficient tracking of inventory,
reducing manual errors, and automating counts.
e E-Procurement Platforms: Online systems for ordering, invoicing, and managing supplier

relationships.

Effective purchasing and inventory management are crucial for controlling costs, ensuring operational

continuity, and ultimately supporting the delivery of high-quality patient care in healthcare.

Unit: 5

Implications of Supply Chain: Define supply chains- Flows in supply chain- Supply chain strategy for
hospitals- Forecasting and Supply Chain Management- Implications for Operations and Logistics

Management .

IMPLICATIONS OF SUPPLY CHAIN

The supply chain is a critical but often overlooked aspect of healthcare operations. Its efficiency and

resilience directly impact patient care quality, safety, and the financial health of hospitals.

DEFINE SUPPLY CHAINS

A supply chain is a network of all individuals, organizations, resources, activities, and technologies
involved in the creation and sale of a product or service. It encompasses everything from the delivery of

source materials from the supplier to the manufacturer, through to its eventual delivery to the end user.

In healthcare, the supply chain is particularly complex and critical because it deals with products directly

impacting human lives. It involves the flow of:

o Medical devices: Syringes, catheters, surgical instruments, implants, pacemakers.
« Pharmaceuticals: Drugs, vaccines, IV solutions.

e Medical-surgical supplies: Gloves, masks, bandages, gowns.

o Capital equipment: MRI machines, CT scanners, operating room equipment.

e Support services: Linens, food, cleaning supplies, IT services.
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The healthcare supply chain extends from manufacturers of medical products and pharmaceuticals,

through distributors, to hospitals, clinics, pharmacies, and ultimately to the patient.

FLOWS IN A SUPPLY CHAIN

A supply chain is characterized by three main types of interconnected flows:

1. Product/Service Flow (Physical Flow):

o Upstream: Movement of raw materials and components from suppliers to

manufacturers.

o Downstream: Movement of finished goods (medical supplies, drugs, equipment) from

manufacturers, through distributors, to healthcare providers (hospitals, clinics) and

finally to the patient.

o Reverse Flow: The movement of returned goods (e.g., defective products, expired

medications, recalled items, reusable medical devices for reprocessing and sterilization)

back from the customer to the manufacturer or supplier.

o Example in healthcare: A batch of vaccines moving from the pharmaceutical company

to a distributor, then to a hospital pharmacy, to a nursing unit, and finally administered

to a patient. Recalled surgical implants being returned to the manufacturer.

2. Information Flow:

o Bi-directional: The exchange of data and communication among all entities in the supply

chain. This is crucial for coordination and decision-making.

o Examples:

Demand forecasts: Hospitals sharing anticipated patient volumes with
distributors and manufacturers.

Order information: Purchase orders from hospitals to distributors.

Shipping notices: Distributors notifying hospitals of upcoming deliveries.
Inventory levels: Real-time data on stock levels shared between hospital
inventory systems and suppliers.

Product specifications: Manufacturers providing details on new devices.
Recall notices: Manufacturers alerting healthcare providers about faulty
products.

Usage data: Hospitals sharing consumption patterns with suppliers to optimize

replenishment.

3. Financial Flow (Cash Flow):
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Primarily Upstream: The movement of money, credit terms, payment schedules, and
consignment arrangements throughout the supply chain.
Examples:

= Payments from hospitals to distributors for supplies received.

= Payments from distributors to manufacturers.

= Credit arrangements between various supply chain partners.

= Reimbursement payments from insurers to hospitals for services rendered.

= Penalty payments for late deliveries or defective products.

Interdependence of Flows: All three flows are highly interdependent. Disruptions in one flow (e.g.,

poor information flow leading to inaccurate forecasts) can negatively impact the others (e.g., resulting

in stockouts or excessive inventory).

SUPPLY CHAIN STRATEGY FOR HOSPITALS

A robust supply chain strategy is essential for hospitals to manage costs, ensure quality care, and

maintain operational resilience. It aligns supply chain activities with the hospital's overall strategic goals

(e.g., patient safety, cost reduction, service expansion).

Key Elements of a Hospital Supply Chain Strategy:

1. Cost Optimization (Value-Driven Purchasing):

@)

Standardization: Reducing the variety of similar products to gain volume discounts and
simplify inventory management.

Aggregation of Demand: Centralizing purchasing across departments or joining Group
Purchasing Organizations (GPOSs) to increase buying power.

Negotiation: Leveraging volume and long-term contracts to secure favorable pricing and
terms with suppliers.

Total Cost of Ownership (TCO): Considering not just the purchase price, but also
acquisition costs, holding costs, usage costs, and disposal costs over the product's
lifecycle.

Strategic Sourcing: Moving beyond transactional purchasing to develop long-term

relationships with key suppliers for critical items.

2. Quality and Safety Assurance:
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Clinical Integration: Involving clinicians in product evaluation and selection to ensure
products meet patient care needs and safety standards.

Supplier Qualification: Rigorously vetting suppliers for quality management systems,
regulatory compliance, and reliability.

Traceability: Implementing systems to track products from manufacturer to patient to
facilitate recalls and identify counterfeit items (e.g., Unique Device Identification - UDI).
Waste Reduction: Minimizing expired products, damaged goods, and overstocking

which can lead to quality degradation.

3. Resilience and Risk Management:

@)

Diversification of Suppliers: Avoiding over-reliance on a single supplier, especially for
critical items, to mitigate disruption risks.

Inventory Buffers/Safety Stock: Strategically holding a certain amount of extra
inventory for critical items to buffer against unexpected demand surges or supply delays.
Geographic Diversification: Sourcing from multiple regions to reduce vulnerability to
localized disasters or political instability.

Contingency Planning: Developing plans for responding to supply chain disruptions
(e.g., alternative sourcing, rationing protocols).

Visibility: Implementing technology to gain real-time visibility into inventory levels and

supply shipments across the chain.

4. Operational Efficiency and Patient Flow:

@)

Point-of-Use Delivery: Delivering supplies directly to the patient care areas where they
are consumed to reduce motion waste and improve accessibility (e.g., automated
dispensing cabinets).

Inventory Optimization: Balancing the costs of holding inventory with the risks of
stockouts using techniques like ABC analysis, JIT (where appropriate), and ROP.
Process Automation: Using technology (e.g., barcoding, RFID, robotic process
automation) to automate ordering, receiving, and inventory counting.

Standardization of Kits/Trays: Pre-assembling kits for common procedures to improve

efficiency and reduce setup time in ORs.

5. Data and Technology Integration:

o

ERP Systems: Implementing integrated enterprise resource planning systems to manage
purchasing, inventory, finance, and other operations.
Advanced Analytics: Using data to forecast demand more accurately, optimize

inventory levels, and identify cost-saving opportunities.
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o Blockchain (Emerging): Potentially used for enhanced transparency and traceability in

the pharmaceutical supply chain.

FORECASTING AND SUPPLY CHAIN MANAGEMENT

Forecasting is fundamental to effective supply chain management in healthcare. Accurate predictions
of future demand for medical supplies, pharmaceuticals, and equipment directly impact purchasing

decisions, inventory levels, and overall operational efficiency.

Importance of Forecasting in Supply Chain Management:

e Optimized Inventory Levels:
o Avoid Stockouts: Prevents critical supplies from running out, which can lead to delayed
or cancelled procedures, compromised patient safety, and negative clinical outcomes.
o Reduce Excess Inventory: Minimizes holding costs (storage, insurance, obsolescence),
frees up working capital, and reduces waste from expired or unused products.
« Cost Control:
o Strategic Purchasing: Allows for planned, bulk purchases and better negotiation with
suppliers, reducing unit costs.
o Reduced Expedited Shipping: Minimizes the need for costly rush orders.
e Improved Supplier Relationships:
o Better Communication: Sharing accurate forecasts helps suppliers plan their production
and delivery schedules, leading to more reliable relationships.
o Reduced Bullwhip Effect: Smooths out demand fluctuations throughout the supply
chain, as each upstream entity faces less uncertainty.
« Enhanced Operational Efficiency:
o Workforce Planning: Helps hospitals predict staffing needs for receiving, stocking, and
distributing supplies.
o Space Management: Informs decisions about storage space requirements.
« Clinical Readiness: Ensures that necessary supplies are available for anticipated patient surges

(e.g., flu season, mass casualty events) or new service lines.

Challenges in Healthcare Supply Chain Forecasting:
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High Variability: Unpredictable patient arrivals (especially ED), seasonality of illnesses, and
unexpected public health crises.

New Technologies & Treatments: Rapid introduction of new drugs and devices can make
historical data less relevant.

Physician Preference: Variations in product choices among individual clinicians can
complicate standardization and forecasting.

Short Product Lifecycles: Some medical products become obsolete quickly.

Data Quality: Lack of robust historical consumption data or inconsistent data collection.
External Factors: Regulatory changes, reimbursement shifts, and economic conditions can

influence demand.

Forecasting Methods in Supply Chain:

Quantitative Methods:
o Moving Averages: Simple averaging of past demand data.
o Exponential Smoothing: Gives more weight to recent data.
o Time Series Analysis (ARIMA, etc.): Identifies trends, seasonality, and cyclical
patterns.
o Regression Analysis: Links demand to external variables (e.g., flu incidence,
demographic changes).
Qualitative Methods:
o Expert Opinion: Input from clinicians, supply chain managers, and purchasing staff.
o Delphi Method: Structured group communication process to obtain expert consensus.
o Market Research: For new products or services.
Collaborative Planning, Forecasting, and Replenishment (CPFR): A business practice that
combines the intelligence of multiple trading partners in the planning and fulfillment of customer

demand. It helps to smooth out the "bullwhip effect” by sharing forecasts and inventory data.

IMPLICATIONS FOR OPERATIONS AND LOGISTICS MANAGEMENT

Effective supply chain management has profound implications for a hospital's day-to-day operations

(how services are delivered) and logistics management (the detailed coordination of complex

operations).

IMPLICATIONS FOR OPERATIONS MANAGEMENT:
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o Patient Safety & Quality of Care:

o Availability of Critical Supplies: A well-managed supply chain ensures that life-saving
drugs, sterile instruments, and essential medical devices are always available at the point
of care, directly impacting patient outcomes and preventing adverse events.

o Product Quality: Rigorous purchasing processes ensure that only high-quality, safe, and
regulatory-compliant products are used, reducing the risk of complications or infections.

o Reduced Errors: Efficient inventory systems and point-of-use dispensing reduce
medication errors and ensure the right product is used for the right patient.

o Operational Efficiency & Throughput:

o Reduced Delays: Timely delivery of supplies prevents delays in surgeries, diagnostic
tests, and patient treatments.

o Optimized Workflow: Organized inventory and streamlined internal distribution reduce
staff time spent searching for supplies, allowing them to focus on patient care.

o Improved Resource Utilization: Ensuring equipment and supplies are available when
scheduled maximizes the utilization of expensive assets like ORs and imaging suites.

o Less Waste: Lean principles in supply chain reduce excess inventory, obsolescence, and
expired products, leading to more efficient resource use.

o Cost Management:

o Lower Operating Costs: Efficient purchasing, inventory control, and reduced waste
directly lead to significant cost savings.

o Impact on Pricing: Optimized supply chain costs can influence the overall cost of
services, potentially affecting pricing strategies and competitiveness.

o Staff Productivity & Satisfaction:

o Less Frustration: Nurses and clinicians are less likely to experience frustration due to
missing or incorrect supplies, improving morale.

o More Time for Patients: Less time spent on supply management means more direct

patient care time.
IMPLICATIONS FOR LOGISTICS MANAGEMENT:

« Warehouse and Storage Optimization:
o Space Utilization: Efficient inventory management dictates the design and utilization of
warehouse space, ensuring optimal storage conditions for various medical products (e.g.,

temperature-controlled for pharmaceuticals).
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o Layout and Flow: Strategic arrangement of goods in storage to facilitate efficient

receiving, stocking, and picking.
e Transportation and Distribution:

o Inbound Logistics: Managing the delivery of supplies from suppliers/distributors to the
hospital, including scheduling, tracking, and receiving.

o Internal Logistics: Efficient movement of supplies within the hospital (e.g., from central
sterile supply to ORs, from pharmacy to nursing units). This includes using automated
guided vehicles (AGVSs) or pneumatic tubes.

o Outbound Logistics (Less common for patient care directly): For returning items or

sending samples to external labs.

e Inventory Control and Replenishment Systems:

o Real-time Tracking: Implementing systems (barcodes, RFID) for accurate, real-time
inventory visibility across all storage locations.

o Automated Replenishment: Setting up systems for automatic reordering when stock
levels hit a predefined reorder point.

o Kitting and Bundling: Pre-assembling sterile procedure kits or supply bundles for
specific departments to streamline logistics and reduce setup time.

o Risk and Emergency Preparedness:

o Disaster Preparedness: Logistics management is crucial for stockpiling essential
supplies and developing distribution plans for emergencies (natural disasters,
pandemics).

o Cold Chain Management: Maintaining precise temperature control for vaccines, certain
drugs, and biologicals throughout the entire logistics journey.

e Supplier Relationship Management:
o Logistics performance relies heavily on strong relationships with transport providers and

suppliers to ensure timely and accurate deliveries.

In essence, a well-managed supply chain, integrating efficient purchasing, accurate forecasting, and
robust logistics, serves as the backbone of a hospital's operations, directly enabling its ability to deliver

high-quality, safe, and cost-effective patient care.
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