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Purpose
The purpose of this web based module is to provide a compendium of operations management resources
and information that can be utilized to improve effective hospital and emergency department (ED)
function for ACEP members. Five modules have been developed:
1.
2.
3.
4.
5.

The Nature of ED Services
The Science of Service Quality
The Role of Metrics in Managing Clinical Operations
The Dynamics of Organizational Change
Service Management Tools

Introduction
The clinical practice of emergency medicine and the administration of an ED ultimately constitutes the
provision of a customer service, albeit a professional one. Within the world of business, there are a
number of theories and models on the management of a service enterprise, most notably those of Juran,
Baldrige, as well as the “Six Sigma” approach. One body of expertise that seems particularly applicable to
emergency medicine services is Operations Management. Operations management utilizes a systems
approach to the provision of a service, including the definition of the particular characteristics of a service
(such as the service package, the service process, and the virtual value chain embedded in that service),
structured planning for service quality, appropriate service metrics, selected management tools, and
consideration of strategies for interdisciplinary collaboration, as well as cultural change. Ultimately, the
value of an operations management approach to management of the ED is explicit consideration of all
salient elements of the service process in a systematic manner. In doing so, it is important to link clearly
the service function to the institutions mission/strategic plan, as well as the expectations and needs of ED
patients who are served there.
Asplin (A Conceptual Model of Emergency Department Crowding. Ann Emerg Med. 2003; 42:173-180),
describes a three-phase “input – throughput – output” model of emergency services. This model is
applicable to the challenge and solutions to the problem of ED overcrowding that has occurred in many
communities in the US.

The Nature of ED Services
Emergency medicine is, quintessentially, a professional service. What are the defining characteristics of a
service that make them different from other human productive activities, such as producing products?
What do we need to know about the nature of services to manage them well?
In order to understand emergency medicine as a professional service, the nature of services has to be
defined. In this context, the relevant statement might be that we collectively provide medical care to the
population at large. However, if we were to more narrowly define the scope of our service, we might say
that we simply perform a task. Webster’s dictionary defines “service” as contributing to the welfare of
others. This definition better portrays the true nature of the service we provide. Along with defining the
terms, many of the questions we pose here are based on business operations management. As we lay this
philosophical foundation we hope to empower you to apply business strategies to providing the best
health care in a more efficient manner. Applying this theory to emergency medicine is critical to our
profession’s future.
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Selected Web Resources
www.mhhe.com/pom Locate current articles and readings, links to company tours and operations
management organizations, a listing of resources by topic, and downloadable study/review software.
www.ceoexpress.com The website is a portal for executives interested in researching a specific issue
with their business. Business research is the main heading with subheadings that address financial
markets, SEC, government agencies, statistics, company research, business law, international business,
and business news. Additional tools are the office tools heading that address business directory searches,
technology tools, and speech and writing.
www.solutionportals.com The website looks at the virtual value chain application to company models.
Members look at the business opportunities, plans, process, scenarios, strategy, marketing, product
development, and value chains.
www.accenture.com The consulting website looks at promoting operational excellence, innovation and
execution, alliance and collaboration, and leadership and talent management.
Pertinent Journals
These journals address the issues facing operations management.
Harvard Business Review www.hbsp.harvard.edu/
International Journal of Service Industry Management www.mcb.co.uk/cgi-bin/journal1/ijsim
Journal of Operations Management http://www1.elsevier.com/homepage/sae/orms/jom/menu.htm
Production and Operations Management http://www.poms.org/
Relevant Articles
The Nature of Services
These articles take a general approach to understanding the nature of services.
Chase RB. The Mall is My Factory: Reflections of a Service Junkie. Prod Oper Manage. Winter 1996;
5(4):298-308.
Cook D, Chon-Huat G, Chung CH. Service Typologies: A State of the Art Survey. Prod Oper Manage.
Fall 1999; 8(3):318-338.
Heskitt JL. Lessons in the Service Sector. Harv Bus Rev. March-April 1987; 118-129.
The Role of Services in an Economy:
How the role of services changed during the evolution from a pre-industrial to today’s post-industrial
economy.
Heskett JL, Sasser WE, Hart CWL. Service Breakthroughs. Free Press, New York, 1990.
Nie, Winter, Kellogg. How Professors of Operations Management View Service Operations. Prod Oper
Manage. Fall 1999; 8(3):39-355.
Pine J, Gilmore J. Welcome to the Experience Economy. Harv Bus Rev. July-August 1998; 97-105.
Rifkin J. The End of Work: The Decline of the Global Labor Force and the Dawn of the Post-Market Era.
Tarcher/Putman, New York, 1995.
The “Service Package” and Process:
These articles analyze the critical factors in the “service package” and process. The service package
consists of the necessary supporting facility, facilitating goods, explicit services, and implicit services.
Furthermore, analysis of the service process involves entities and concepts, such as the customer,
simultaneous production and consumption, time-perishable capacity, site/customer relationship, labor
intensiveness, intangibility, and difficulties in measuring output. These articles aid in understanding the
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intricacies of services. With such an understanding of services, we equip ourselves to make the necessary
changes to provide better and more efficient care.
Articles
Andressen TW. What Drives Customer Loyalty with Complaint Resolution? J Serv Res. May 1999;
1(4):324-332.
Armarkar US, Pitbladdo. Service Markets and Competition. J Oper Manage. June 1995; 12(3-4):397-412.
Bowen DE, Johnston R. Internal Service Recovery: Developing a New Construct. J Serv Ind Manage.
1999; 10(2):118-131.
Chase RB, Stewart DM. Make Your Service Fail-Safe. Sloan Manage Rev. 1994; 35-44.
Evans P, Wurster T. Strategy and the New Economics of Information. Harv Bus Rev. September-October
1997; 71-82.
Gilmore J, Pines J. The Four Faces of Mass Customization. Harv Bus Rev. January-February 1997; 91101.
Kingman-Brundage J. Technology, Design, and Service Quality. Int J Service Ind Manage. 1991;2(3):4759.
MacMillian IC, McGrath RG. Discovering New Points of Differentiation. Harv Bus Rev. July-August
1997; 133-145.
Martin CR, Horne DA. Service Innovation: Successful versus Unsuccessful Firms. Int J Serv Ind
Manage. 1999; 4(4):49-65.
Miller JL, Craighead CW, Karwan KR. Service Recovery: A Framework and Empirical Investigation. J
Oper Manage. 2000; 18:387-400.
Wathen S, Anderson JC. Designing Services: An Information-Processing Approach. Int J Serv Ind
Manage. 1995; 6(1):64-76.
Wood M. Statistical Methods for Monitoring Service Processes. Int J Serv Ind Manage. 1994; 5(4):53-68.
Publications
Behara RS. Process Innovation in Knowledge-Intensive Services. New Service Development, Thousand
Oaks, CA 138-151, 2000
Clark G, Johnston R, Shulver M. Exploiting the Service Concept for Service Design and Development.
New Service Development, Saga Publications, Thousand Oaks, CA, 71-91, 2000.
Heskitt JL, Sasser WE, Schlesinger LA. The Service Profit Chain. Free Press, New York, 1997.
Hill T. Manufacturing Strategy, 3rd Ed. Irwin/McGraw-Hill, Burr Ridge Ill, 2000.
Lovelock CH. Principles of Service Marketing and Management. Prentice Hall, Upper Saddle River, NJ
1999.
The Virtual Value Chain in Medical Services:
This section touches on the need for creating value by gathering, organizing, selecting, synthesizing, and
distributing information.
Rayport JF, Sviokla JJ. Exploiting the Virtual Value Chain. Harv Bus Rev. Nov 1, 1995.
Roberts ML. Internet Marketing Integrating Online and Offline Strategies. McGraw-Hill/Irwin, 2002.
Role of IT in Medical Service:
As the economy is impacted by new technologies, innovative methods for the service industry evolve.
Boyer KK, Hallowell R, Roth AV. E-Services: Operating Strategy-A Case Study and a Method for
Analyzing Operational Benefits. J Oper Manage. 2002; 20(2):175-188.
Finch BJ. Internet Discussion as a Source for Customer Product Customer Involvement and Quality
Information: An Exploratory Study. J Oper Manage. 1999; 17(5):535-556.
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The Science of Service Quality
Three characteristics that make services particularly difficult to evaluate, in terms of quality are:
• Intangibility: Services are not manufactured according to precise standards, nor can they be stored.
How consumers perceive services is very subjective, since they are a performance rather than a
tangible good.
• Variability: Consistent service delivery is very difficult, particularly in fields such as medicine, due to
the high labor contribution of the service along with the variation between clinicians.
• Inseparability: Service quality is extremely difficult to control since it is produced and consumed at
the same time. There is no opportunity to measure or inspect the service prior to actually delivering it.
Additionally, the consumer (patient) significantly impacts the quality of the service provided. For
example, the description of a patient’s symptoms can significantly affect the outcome of the visit. The
better the description, the more likely a better outcome.
Service quality can be defined as the degree to which the service delivered matches the consumer’s
expectations(s). Deviation from this expectation creates either a higher or a lower quality perception.
There are five dimensions of service quality: reliability, responsiveness, assurance, empathy and
tangibles. Each of these dimensions can contribute to a service quality “gap,” if the consumer’s
expectation is not met.
Measuring service quality is as difficult as defining it. The characteristic intangibility of a service,
specifically with reference to the dimension of the assurance and empathy, makes service quality
measurements vulnerable to many complex influences, including psychological ones. There is a good
chance that a medical encounter with a clinician who has good bedside manner and questionable clinical
skills will be better received than an encounter with a very astute clinician who exhibits a poor bedside
manner. Also, somewhat unique to healthcare is the fact that service quality can extend far beyond the
actual encounter. The positive or negative effects of an encounter can last for a lifetime.
If the patient’s service expectation is not met, there are ways to remedy this shortcoming. Service
recovery is an effective tool to prevent patient defection, but it is necessary to have a well crafted plan in
place before the actual event occurs. Patient retention can have a significant financial impact.
Patients are becoming more sophisticated and the healthcare industry must take notice of this. Other
sectors of the economy are providing an ever higher quality of service and are raising consumers’
expectations along with it. If budget motels, low cost airlines and quick auto lube outlets can produce
consistently high quality service encounters, patients will only come to expect that much and more from
high-tech and high-cost medical encounters.
Resource List
Relevant Articles
Conway T, Willcocks S. The role of expectations in the perception of health care quality: developing
a conceptual model. Int J Health Care Quality Assurance. 1997; 10:131.
2. Dansky KH, Miles J. Patient satisfaction with ambulatory healthcare services: Waiting time and
filling time. J Healthcare Manage. 1997; 42:165-177.
3. Fottler MD, Ford RC, Roberts V, et al. Creating a healing environment: The importance of the service
setting in the new consumer-oriented healthcare system. J Healthcare Manage. 2000; 45:91-106.
4. Frost FA, Kumar M. INTSERVQUAL - an internal adaptation of the GAP model in a large service
organization. J Services Marketing. 2000; 14:358.
5. Furse, David H, Burcham, Michael R, Rose, Robin L, Oliver, Richard W. Leveraging the value of
customer satisfaction information. Marketing Health Services. 1994; 14:16-20.
6. Hess Jr RL, Ganesan S, Klein NM. Service failure and recovery: The impact of relationship factors on
customer satisfaction. Academy Marketing Science J. 2003; 31:127-145.
1.
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7.
8.

9.
10.
11.

12.
13.
14.
15.
16.
17.

Houston MB, Bettencourt LA, Wenger S. The relationship between waiting in a service queue and
evaluations of service quality: A field theory perspective. Psychology & Marketing. 1998; 15:735-751.
Mayer TA, Cates RJ, Mastorovich MJ, et al. Emergency department patient satisfaction: Customer
service training improves patient satisfaction and ratings of physician and nurse skill: Practitioner
response. J Healthcare Manage. 1998; 43:427-440.
Noon CE, Hankins CT, Cote MJ, et al. Understanding the impact of variation in the delivery of
healthcare services / Practitioner application. J Healthcare Manage. 2003; 48:82-98.
Parasuraman A. A Conceptual Model of Service Quality and Its Implications for Future Research. J
Marketing. 1985; 49:41-50.
Parasuraman A, Berry LL, Zeithaml VA. Perceived Service Quality as a Customer-Based
Performance Measure: An Empirical Examination of Organizational Barriers Using an Extended
Service Quality Model. Human Resource Manage. 1991; 30:335-64.
Parasuranam A. Service Quality and Productivity: A Synergistic Perspective. Managing Service
Qual. 2002; 12:6-9.
Reichheld FF, Sasser Jr WE. Zero Defections: Quality Comes to Services. Harvard Bus Rev. 1990;
68:105-111.
Schweikhart SB, Strasser S, Kennedy MR. Service recovery in health services organizations. J
Healthcare Manage. 1993; 38:3-21.
Svensson G. A generic conceptual framework of interactive service quality. Managing Service
Quality. 2003; 13:267.
Their SO, Gelijns AC. Improving health: The reason performance measurement matters. Health
Affairs. 1998; 17:26-28.
Webb D. Understanding customer role and its importance in the formation of service quality
expectations. The Service Industries J. 2000; 20:1-20.

Selected Texts
18. Isenberg SF, Gliklich RE. Profiting From Quality: Outcomes Strategies for Medical Practice. San
Francisco: Jossey-Bass, 1999.
19. Berwick DM, Godfrey AB. Curing Healthcare: New Strategies for Quality Improvement. San
Francisco: Jossey-Bass, 1990.
20. Johnson MD, Gustafsson A. Improving Customer Satisfaction, Loyalty, and Profit: An Integrated
Measurement and Management System. San Francisco: Jossey-Bass, 2000.
21. Fitzsimmons JA, Fitzsimmons, MJ. “Service Quality” in Service Management: Operations, Strategy
and Information Technology. New York: McGraw-Hill, 2004, 4th edition.
Web Resources
www.prhi.org
The Pittsburgh Regional Healthcare Initiative (PRHI) is an innovative model for health system change
based on region wide shared learning. By linking patient outcomes data with processes of care and
sharing that information widely, PRHI supports measurable improvements in region wide clinical practice
and patient safety. In addition, through the redesign of problem solving at the front lines of care, PRHI
helps health care organizations to evolve toward becoming sustainable systems of perfect patient care.
www.femf.org
The Emergency Medicine Learning & Resource Center (EMLRC) is dedicated to promoting high quality
health care by identifying areas of educational need through the provision of cutting edge education to
emergency care providers.
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www.quality.nist.gov
Baldridge National Quality Program: To enhance the competitiveness, quality, and productivity of U.S.
organizations for the benefit of all residents.
www.mhhe.com/pom

Operations management resource site offering links to OM publications (articles and text), organizations,
software and news feeds.

The Role of Metrics in Managing Clinical Operations
A metric is a verifiable measurement and may be expressed in either quantitative or qualitative terms. The
use of metrics for the purpose of improving efficiency is standard practice in competitive manufacturing
and service industries. The most successful companies break down and analyze the processes used for
such varied tasks as producing automobiles and delivering packages. The very survival of these
companies depends on extracting the most with the least possible effort. Measurement, “metrics,” and
operations management techniques make all of this possible. After all, “You can’t manage what you don’t
measure.”
Metrics applicable to the ED can be grouped into three main categories, volume, cycle time, and patient
satisfaction. Volume metrics including arrivals per hour, percentage of ED beds occupied and age of
patients are understood at a basic level at all hospitals as an indication for staffing requirements. Cycle
time metrics are the mainstays of the evaluation and tracking of process efficiency and are less
widespread since an active effort is needed to collect and analyze this data. Patient satisfaction metrics,
already commonly collected by physician groups and hospitals, are useful in demonstrating the impact of
changes in patient perception of care over time. Since patient satisfaction metrics are derivative and
subjective, they are less useful in primary process improvement.
Many private physician groups keep track of basic performance metrics for each emergency physician,
such as patients per hour, relative value units (RVUs) per hour, RVUs per patient, etc. While such
numbers may reflect clinical care productivity, they are of limited utility to assessing the efficiency of
patient care delivery and are of no value to inferring its quality. They provide only a fraction of the data
needed to measure and improve the operations of the ED as a whole. Clearly more in-depth process
analysis is needed.
While there is no single set of “ED metrics,” it is undeniable that basic volume and cycle time
measurements are vital to understanding and managing ED work flow. The “input” of Asplin’s model
relates to patient volume while the capacity of the system, the “throughput” in Asplin’s model, is directly
related to how much total time patients spend in the ED. The milestones of a visit—arrival to triage,
arrival to bed, arrival to physician evaluation, etc. provide insight into specific areas of delay in patient
care. Real-time measurement of temporal metrics provides data that can pinpoint developing problems in
patient flow through the department, allowing more active management.
Nationwide, EDs face challenges to the efficient delivery of patient care—overcrowding produces long
wait times, decreased patient satisfaction, ambulance diversion, and decreased quality of care. The ED
“on demand” practice model is relatively unique in medicine. Such a “unique” environment however,
does not preclude measurement and improvement with standard industry techniques. After all, despite
very high variability in individual patient needs, the basic processes during an ED encounter are similar
and most importantly, quantifiable. Recent work, published by Asplin has gone a long way towards
developing a process model of the ED. Significant studies have been published in the emergency
medicine literature demonstrating the tangible benefit of process improvement and the implementation of
best practices. Such work provides support and guidance for applying operations management principles
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in the ED. It is important to make the link between collecting process data in the ED and making real and
sustainable change in the efficiency of care delivery.
EDs are increasingly turning to information systems to help manage and monitor the work flow in the
department. These systems come in many shapes and sizes from the most basic, task-oriented system (ie,
an electronic greaseboard) to a comprehensive system that encompasses all aspects of the visit from
registration to discharge. One function of an ED information system is to gather data for the purposes of
analyzing the work flow of an ED encounter. The most sophisticated of these systems include automatic
passive data collection. One such system uses infrared-emitting badges to track patients and staff. Hard
wired sensors, in each treatment room and in x-ray for example, automatically record milestones for the
encounter. Many ED information systems are also designed to interface with other hospital information
systems such as lab and radiology for the automatic transfer of data.
The concept of using metrics to improve efficiency must be put into perspective, however. A good metric
is a tool to analyze a perceived problem area, provide data, and track improvements in that area. The best
ED information system available merely will document just how poorly the department is doing - unless
the commitment exists at all levels to produce real and meaningful improvement in the ED. Well-defined
metrics can help ED and hospital administrators make better decisions but they won’t do it for you.
Resource List
Relevant Articles
Asplin RA, Magid DJ, Rhodes KV, et al. A conceptual model of emergency department crowding. Ann
Emerg Med. 2003;42:173-180.
Balestracci D. Statistical thinking applied to everyday data. Qual Lett Healthc Lead. 1999; 11:2-25.
Beach C, Haley H, Adams J, et al. Clinical operations in academic emergency medicine. Acad Emerg
Med. 2003; 10:806-807.
Boudreaux ED, Mandry CV, Wood K. Patients satisfaction data as a quality indicator: a tale of two
emergency departments. Acad Emerg Med. 2003; 10:261-268.
Callahan CD, Griffen DL. Advanced Statistics: Applying Statistical Process Control Techniques to
Emergency Medicine: A Primer for Providers. Acad Emerg Med. 2003; 10(8):883-890.
Chan SY, Ohlmann J, Dunbar S, et al. Operations research methods applied to workflow in a medical
records department. Health Care Manag Sci. 2002; 5(3):191-199.
Cors WK. Organization theory. Analyzing health care organizations. Physician Exec. 1997; 23(2):21-3.
Fernandez CMB, Chrisenson JM. Use of continuous quality improvement to facilitate patient flow
through the triage and fast-track areas of an emergency department. J Emerg Med. 1995; 13:847-855.
Fottler MD, Ford RC. Managing patient waits in hospital emergency departments. Health Care Manag.
2002; 21:46-61.
Graff L, Stevens C, Spaite D, Foody J. Measuring and improving quality in emergency medicine. Acad
Emerg Med. 2002; 9:1091-1107.
Hedges JR, Trout A, Magnusson AR. Satisfied patients exiting the emergency department (SPEED)
study. Acad Emerg Med. 2002; 9:15-21.
Hoffenberg S, Hill MB, Houry D. Does sharing process differences reduce patient length of stay in the
emergency department? Ann Emerg Med. 2001; 38:533-540.
Hu SC. Computerized monitoring of emergency department patient flow. Am J Emerg Med. 1993; 11:811.
Kyriacou DN, Ricketts V, Dyne PL, et al. A 5-year time study analysis of emergency department patient
care efficiency. Ann Emerg Med. 1999; 34:326-335.
Litvak E, Long MC, Cooper A, McManus ML. "Emergency Room Diversion: Causes and Solutions."
Academic Emergency Medicine, November 2001, 8, No 11, pp. 1108-1110.
McCarthy EL. Physician office productivity improvement through operations analysis and process
redesign. J Ambulatory Care Management. 2002; 25(4):37-52.
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Schafermeyer RW, Asplin BR. Hospital and emergency department crowding in the United States. Emerg
Med. 2003; 15:22-27.
Solberg LI, Asplin BR, Weinick RM, et al. Emergency department crowding: Consensus development of
potential measures. Ann Emerg Med. 2003;42(6):824-834.
Trout A, Magnusson AR, Hedges JR. Patient satisfaction investigations and the emergency department:
what does the literature say? Acad Emerg Med. 2000; 7:695-709.
Selected Texts
Brown MG. Keeping Score: Using the Right Metrics to Drive World-Class Performance. Productivity,
Inc. 1996.
Frost B. Measuring Performance: Using the new metrics to deploy strategy and improve performance.
Measurement International, 2000.
Kaplan RS, Norton DP. The Strategy-focused Organization. Boston: Harvard Business School Publishing
Corporation, 2001.
Kaplan RS, Norton DP. The Balanced Scorecard: Translating Strategy into Action. Harvard Business
School Press, 1996.
Melnyk S. Measurements, Metrics and the Value-Driven Operations Management System. Atlanta:
Lionheart Publishing, 2001. Also available as an e-book from http://www.lionheartpub.com
Shim JK, Siegel JG. Operations management (Business review series). Barrons Education Series, 1999.
This is a short, review-type book good for a general overview of the field.
Web Resources
http://www.bscol.com
The balanced scorecard collaborative site—an extension of the original concept pioneered by Kaplan and
Norton of Harvard Business School. Their original book on the subject is referenced above.
http://management.bu.edu/research/hcmrc/mvp/index.asp
Boston University program for management of variability in health care delivery.
http://www.acep.org/1,32140,0.html
Link to ACEP website content on overcrowding and potential solutions.
ED Information Systems Resource List
Commercial vendors of ED information systems
Systems provided by these vendors include varying levels of patient tracking and integrated metrics.
Many sites provide case studies and extensive background information specific to the use of metrics in
ED management.
A4 – HealthmaticsED and EmStat ED
www.a4healthsystems.com

Healthcare IT – EDTracker and ED Log
www.healthcareit.com

Cerner - FirstNet
http://www.cerner.com

ibex Healthdata Systems – PulseCheck
www.ibexhealthdata.com

Codonix - Codonix
www.codonix.com

Logicare – OnTrack
www.logicare.com

Emergisoft – Emergisoft ED
www.emergisoft.com
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MedHost, Inc. – EDMS
www.medhost.com

Tenet – EDNet32
www.tenetinfo.com

Patient Care Technology Systems – Amelior ED
www.pcts.com

VitalWorks – EMStation, EMTrack
www.vitalworks.com

T-Systems – T-SystemEV
www.tsystem.com

Wellsoft Corporation – HomeEast, ICMS
www.wellsoft.com

The Dynamics of Organizational Change
Organizational culture can loosely be defined as the shared values, beliefs, and “normal behaviors”
(norms) of a group. These are manifest in the behaviors, rituals, and symbols shown in the workplace, and
form the context for much of organizational behavior. These are powerful influences on the way people
live and act as they define what is “normal” and how to sanction those who are not “normal.” To a large
degree, what we do is determined by our culture.
Organizational culture is similar to a regional culture. The same person in different organizations (or
different parts of the same organization) would act in different ways. Culture is that powerful. Many
companies have turned themselves around, converting imminent bankruptcy into prosperity. Some did it
through financial gimmickry, but the ones who have become paragons of success did it by changing their
own culture.
The underlying causes of many organizations’ problems are not in the structure, leadership, or staff;
rather, one looks to the culture. Because people working in different cultures act and perform differently,
changing the culture can cause everyone to perform more effectively and constructively. The concept of
culture is particularly important when attempting to manage organization-wide change. Practitioners are
coming to realize that, despite the best-laid plans, organizational change efforts must include not only
changing structures and processes, but also changing the organizational culture as well.
Culture change is a form of organizational transformation--it is a “frame-breaking” fundamental form of
change. Culture change alters the basic values, norms, and beliefs among members of the organization.
There has been a great deal of literature over the past decade about the concept of organizational culture,
particularly, regarding how to change organizational culture. Organizational change efforts often fail.
Usually, this failure is credited to lack of understanding about the strong role of culture and the role it
plays in organizations. That's one of the reasons that many strategic planners now place as much emphasis
on identifying strategic values as they do mission and vision.
This is the hardest part. Interdisciplinary collaboration is vital to ensuring that a major change in current
operations can be effected. Changing the organization’s culture is a fundamental step in this process. How
should one approach a culture change? First, conduct an audit of previous changes in a given institution
and evaluate how they succeeded or failed. Second, begin by encouraging senior administrators, the
medical staff, middle management, and members of the ED (all non-physician staff, physician extenders,
as well as physicians) to participate. Introduce new ideas for patient care process improvement. By
assessing previous changes, one can avoid pitfalls that have occurred in the past. By empowering
employees to have some autonomy in the decision making process, one begins to develop the needed
psychological climate to facilitate real cultural change. An assessment of the current culture –specifically,
the gap between current values, beliefs, and the desired new set of values and beliefs -- must be
addressed. It is imperative for those responsible for those driving the change to be mindful that there are
many different types of individuals as well as personalities participating in (or resisting) the change.
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There are those who are visionary, early adaptors, the cautious wait and see, late adaptors, and last but not
least; the laggards. It will take the utmost skill and tact to ensure that the latter do not “poison the well.”
One needs to lead the change effort, initially, with the visionaries and early adapters. Get them “on board”
first, and then work through them to persuade the more cautious and the more reticent of the merits of the
proposed change. Think of the change effort like the ripples from a pebble thrown into a pond – the
pebble propagates its impact on the water from the central “core” outward toward the “periphery.”
The following five steps are key elements of any organizational change effort:
1.) Surface dissatisfaction with the present state and create a sense of urgency.
An example might be to send reports to every nursing unit to be addressed/discussed with the nurses at
each change of shift describing the number of patients in holding beds in the ED. This practice informs all
of the charge nurses in the hospital about the issue. Establish appropriate metrics and accountability as to
what is happening that inhibits ED patient flow to their floor.
Communicate those metrics throughout the organization to reveal how a particular problem involves the
entire hospital and medical staff not just the ED. A prime example would be to use ED wait times for
patients when the ED is holding admitted patients, and to correlate this with patients waiting to be
discharged by primary care physicians. Communicate to those from whom we need collaboration
regarding how they can be part of the solution.
2.) Communicate a clear vision of the proposed change.
Hold mandatory in-services. Show videos that illustrate successful change efforts. Go over metrics. Show
pictures illustrating the problem. Hold group discussions. Publish newsletters. Speak to the emotional as
well as the cognitive. In other words, exploit multiple channels of communication, use multiple media to
communicate and remember the value of emotion, as well as repetition, for reaching your audience.
3.) Promoting participation in the proposed change.
The value of promoting participation in any proposed change effort cannot be over-emphasized. Use “the
carrot” (incentives, contests, etc) as well as “the stock” (mandatory inservices, etc.) Once an individual
becomes part of the opportunity, has input into the change, and makes suggestions along the way, a major
victory has occurred. It is akin to spreading good news, everyone wants to hear it and be part of it.
4.) Clear communication
Communication should be fostered about the upcoming change with medical and nursing staff. It should
be on the agenda for medical staff and department meetings, in a newsletter, be on a poster on each unit,
etc. A day should be picked to begin the new process. A method for ongoing communication regarding
the change process should be established. Bulletin boards, timely newsletters, and “bathroom” postings
are ways to effectively communicate on-going progress. Feedback and suggestions can be obtained by
“suggestion box” and/or comment postings which take on the appearance of an internet user group thread.
Verbal communication is ideally suited for focused groups, departmental, administrative or medical
executive meetings. The foundation for change is that everyone has a voice and opinions that should be
listened to and heard. Finally, publicize success. Let administration, the medical staff, and the entire
organization, even the public, know of improvement.
5.) Maintaining the commitment
Organizational leaders should use feedback mechanisms to assess progress during the transition. Use
qualitative and quantitative metrics that reflect the change that has been absorbed by the organization.
And lastly, a written policy is recommended to underscore important decisions.
Relevant Articles:
Bigelow B, Arndt M. The more things change, the more they stay the same. Health Care Manage Rev.
25(1):65-72, 2000 Winter.
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Coates, Norman. A Model for Consulting to Help Effect Change in Organizations. Nonprofit
Management and Leadership. 1997;8(2):157-169.
Cohen MM, Eustis MA, Gribbins RE. Changing the culture of patient safety: leadership's role in health
care quality improvement. Joint Commission J Qual & Safety. 2003 Jul; 29(7):329-335.
Hanlon NT. Sense of place, organizational context and the strategic management of publicly funded
hospitals. Health Policy. 2001: 58(2):151-173.
Harber DG, Ashkanasy NM. Culture, communication and service quality in health care administration: a
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Selected Texts
Atkinson, Philip E. Creating culture change: the key to successful total quality management. San Diego,
Calif.: Pfeiffer & Co., 1990.
CultureShift: a leader’s guide to managing change in health care. Joan E. Lowery, editor. Chicago:
American Hospital Publications, 1997.
Naylor, Larry L. Culture and change: an introduction. Westport, Conn: Bergin & Garvey, 1996.
Nufrio, Philip M. Changing organizational culture: a study of the national government. Lanham, MD.
University Press of America, 2001.
Senge P, Kleiner A, Roberts C, et al. The Fifth Discipline. Doubleday, New York, NY, 1994.
Stacey RD. Managing the Unknowable. Jossey-Bass, San Francisco, CA 1992.
Sherriton, JC. Corporate culture, team culture: removing the hidden barriers to team success / Jacalyn
Sherriton & James L. Stern. New York: Amacom, 1997.
The diversity factor: capturing the competitive advantage of a changing workforce / Elsie Y. Cross,
Margaret Blackburn White, editors. Chicago: Irwin Professional Pub., 1996.
Handbook of organizational culture & climate / Neal M. Ashkanasy, Celeste Wilderom, Mark F.
Peterson, editors. Thousand Oaks, Calif.: Sage Publications, 2000.
West M, Anderson, N. Innovation, Cultural Values and the Management of Change in British Hospital
Management. London School of Economics Centre for Economic Performance Discussion Paper: 101,
September 1992, 20 pp
Improving clinical practice: total quality management and the physician / David Blumenthal, Ann C.
Scheck, editors. First edition. San Francisco: Jossey-Bass Publishers, c1995.
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Web-Based Resources
Culture Change Resources:
http://www.findarticles.com/cf_0/PI/search.jhtml?magR=all+magazines&key=organizational+culture
Culture Links:
http://www.css.edu/users/dswenson/web/6300-OBOD/culturechange.html
Organization Infrastructure: Where does Culture Fit In?
http://www.russellconsultinginc.com/docs/white/culture.html
Organization Culture Assessment and Understanding:
http://www.hcgnet.com/html/articles/understanding-Culture.html
Business Culture Models:
http://www.entarga.com/stratplan/culture.htm

Organization Life-Cycle and Culture:
http://www.brandonu.ca/artsadm/orglife/

Service Management Tools
There are numerous “tools” that have been developed by industrial engineers and operations researchers
to manage service operations. The list of “tools” mentioned below is neither mutually exclusive nor
exhaustive. Some have been used in specific industries and have functions that overlap with other “tools.”
Some of the techniques have enthusiastic champions who identify with a software package or a flowcharting method having a particular world-view and lots of jargon.
Resource List
1. General operations management
a. Espinosa JA, Case RB, KosnikLK. Emergency department structure and operations. Emerg Med
Clin North Am. 2004; 22(1):73-85.
b. Fitzsimmons JA, Fitzsimmons MJ. Service Management. 4th ed. McGraw Hill/Irwin; 2003.
c. Society for Health Systems: The health branch of the Institute of Industrial Engineers (IIE).
http://shs.iienet.org/
d. Salvendy G. Handbook of Industrial Engineering: Technology and Operations Management. 3rd
ed. Interscience; 2001.
e. Institute for Healthcare Improvement http://www.ihi.org/
2. Designing Services
a. Service Blueprinting
b. Text: Fitzsimmons JA, Fitzsimmons MJ. Service Management. 4th ed. McGraw Hill/Irwin; 2003.
i. References:
1. Holdford DA, Kennedy DT. The service blueprint as a tool for designing innovative
pharmaceutical services. J Am Pharm Assoc (Wash) 1999;39(4):545-52; quiz 84-5.
2. Anonymous. Service blueprints: useful planning tools. Hosp Guest Relations Rep. 1988;
3(12):3-4.
c. Quality Function Deployment (QFD):
i. Text: Fitzsimmons JA, Fitzsimmons MJ. Service Management. 4th ed. McGraw Hill/Irwin;
2003.
ii. References:
1. Sohn SY. Quality function deployment applied to local traffic accident reduction.
Accident Analysis & Prevention 1999;31(6):751-61.
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2. Chaplin E, Bailey M, Crosby R, et al. Using quality function deployment to capture the
voice of the customer and translate it into the voice of the provider. Joint Commission J
Qual Improvement 1999;25(6):300-15.
3. Einspruch EM, Omachonu VK, Einspruch NG. Quality function deployment: application
to rehabilitation services. Int J Health Care Qual Assurance 1996; 9(3):42-7.
4. Hallberg N, Timpka T, Eriksson H. The medical software quality deployment method.
Methods of Information in Medicine 1999; 38(1):66-73.
5. Kaminski G, Glorius NS, McGrath MS, et al. Total quality management at Bethesda, Inc.
J Healthc Qual 1992; 14(6):38-53.
6. King B. Techniques for understanding the customer. Qual Manag Health Care 1994;
2(2):61-7.
d. Failure Mode and Effects Analysis:
i. web powerpoint: http://www.ihi.org/conferences/natforum/handouts2003/1
ii. http://www.qualityhealthcare.org/qhc/workspace/tools/fmea/
iii. Pareto analysis: Fitzsimmons JA, Fitzsimmons MJ. Service Management. 4th ed. McGraw
Hill/Irwin; 2003.
3. Analyzing
a. Static
i. Process capability analysis
1. Jenny RW. Process capability and stability of analytical systems assessed from
proficiency testing data. Clin Chem 1994;40(5):723-8.
2. Burnett L, Hegedus G, Chesher D, Burnett J, Costaganna G. Application of process
capability indices to quality control in a clinical chemistry laboratory. Clin Chem
1996;42(12):2035-7.
3. Veldenz HC, Dennis JW, Dovgan PS. Quality control of resident operative experience:
compliance with RRC criteria. J Surg Res 2001;98(2):81-4.
ii. Demand/capacity matching
Chapman SN, Carmel JI. Demand/capacity management in health care: an application of
yield management. Health Care Manage Rev 1992;17(4):45-54.
iii. Constrained optimization – linear programming
1. Sauer OA, Shepard DM, Mackie TR. Application of constrained optimization to
radiotherapy planning. Med Phys 1999;26(11):2359-66.
2. Kreiter CD. The use of constrained optimization to facilitate admission decisions. Acad
Med 2002;77(2):148-51.
3. Kreiter C, Solow C. A statistical technique for the development of an alternate list when
using constrained optimization to make admission decisions. Teach Learn Med
2002;14(1):29-33.
b. Dynamic
Simulation models
1. Software packages:
a. http://www.hps-inc.com/
b. http://www.vensim.com/
2. References
a. Edmonds MI, O’Connor HM. The use of computer simulation as a strategic decisionmaking tool: a case study of an emergency department application. Healthc Manage
Forum 1999;12(3):32-8.
b. Kilmer RA, Smith AE, Shuman LJ. An emergency department simulation and a
neural network metamodel. J Soc Health Syst 1997; 5(3):63-79.
c. Lennon J. New design skills toolbox: a workshop for designing the ER of the future.
J Healthc Des 1996;8:139-46.
d. Mahachek AR. An introduction to patient flow simulation for health-care managers. J
Soc Health Syst 1992;3(3):73-81.
e. McGuire F. Using simulation to reduce length of stay in emergency departments. J
Soc Health Syst 1997;5(3):81-90.
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f.

Ohboshi N, Masui H, Kambayashi Y, Takahashi T. A study of medical emergency
workflow. Comput Methods Programs Biomed 1998;55(3):177-90.
g. Saunders CE, Makens PK, Leblanc LJ. Modeling emergency department operations
using advanced computer simulation systems. Ann Emerg Med. 1989;18(2):134-40.
h. White CR, Best JB, Sage CK. Simulation of emergency medical service scheduling.
Hosp Top 1992;70(2):34-7.
c. Troubleshooting
i. Fishbone diagram
Breiterman-White R. CQI in anemia management: using the fishbone approach to improve
outcomes. Case study of the anemic patient. Anna J. 1999;26(2):254-7.
ii. Causal Loop diagrams
http://www.pegasuscom.com/cld.html
iii. Data mining
1. Callan K. Preparing for a decision support system. Top Health Inf Manage. 2000;
21(1):84-90.
2. Goodwin LK, Iannacchione MA. Data mining methods for improving birth outcomes
prediction. Outcomes Manag. 2002; 6(2):80-85.
3. Hogl OJ, Muller M, Stoyan H, Stuhlinger W. Using questions and interests to guide data
mining for medical quality management. Top Health Inf Manage. 2001; 22(1):36-50.
4. Ohrn A, Rowland T. Rough sets: a knowledge discovery technique for multifactoral
medical outcomes. Am J Phys Med Rehabil. 2000; 79(1):100-108.
5. Sokol L, Garcia B, Rodriguez J, West M, Johnson K. Using data mining to find fraud in
HCFA health care claims. Top Health Inf Manage. 2001; 22(1):1-13.
6. Warren J, Bolton P. Data mining for on-line support of general practice. Top Health Inf
Manage. 2001; 22(1):51-64.
iv. Regression analysis: see standard statistics texts
4. Managing
a. Supply – Fitzsimmons JA, Fitzsimmons MJ. Service Management. 4th ed. McGraw Hill/Irwin;
2003.
i. Work-shift scheduling
ii. Patient participation
iii. Creating adjustable capacity
iv. Cross training
b. Demand
i. Understanding - Queuing theory
1. Arun CP. Queueing and inventory theory in clinical practice: application to clinical
toxicology. Ann NY Acad Sci. 2000; 919:284-287.
2. Baker JR, Clayton ER, Taylor BW, 3rd. A non-linear multi-criteria programming
approach for determining county emergency medical service ambulance allocations. J
Oper Res Soc. 1989; 40(5):423-432.
3. Scott DW, Factor LE, Gorry GA. Predicting the response time of an urban ambulance
system. Health Serv Res. 1978;13(4):404-417.
4. Vissers JM. Health care management modelling: a process perspective. Health Care
Manag Sci. 1998; 1(2):77-85.
5. Wein LM, Craft DL, Kaplan EH. Emergency response to an anthrax attack. Proc Natl
Acad Sci USA. 2003; 100(7):4346-4351.
c. Statistical Process Control (SPC)
i. The most fundamental “tool” is Statistical Process Control, well-reviewed in the following
article: Callahan CD, Griffen DL. Advanced Statistics: Applying Statistical Process Control
Techniques to Emergency Medicine: A Primer for Providers. Acad Emerg Med. 2003;
10:883-890.
ii. Selected Texts:
1. Standard Industrial Engineering text “Handbook of IE” contains a chapter on SPC by
John English
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2. Tutorial ($600 “Six sigma” package) at
http://www.qualityamerica.com/SPCTopics/SPCCC/spcccq.htm
3. “SPC Primer” a programmed learning text by Pyzdek. I have a copy now (excellent
introduction for the innumerate).
iii. Software packages
“Insight” software, (SciHealth at http://www.scihealth.com/Software.html)
d. Benchmarking References
i. Anonymous. Benchmarking data may underestimate ED staffing needs, study reveals. ED
Manag. 1997; 9(10):117-120.
ii. Augustine JJ, McClay J. Best practices in the best places: benchmarking in the emergency
department. Best Pract Benchmark Healthc. 1997; 2(6):274-278.
iii. Craig C. Benchmarking. VHA study reveals best practices in emergency services. Strateg
Healthc Excell. 1999; 12(1):8-13.
iv. Glance LG, Osler T. Beyond the major trauma outcome study: benchmarking performance
using a national contemporary, population-based trauma registry. J Trauma. 2001; 51(4):725727.
v. Hoffenberg S, Hill MB, Houry D. Does sharing process differences reduce patient length of
stay in the emergency department? Ann Emerg Med. 2001; 38(5):533-540.
vi. Karpiel MS. Benchmarking facilitates process improvement in the emergency department.
Healthc Financ Manage. 2000;54(5):54-59.
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