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I. INTRODUCTION

Background Description

Madigan Army Medical Center (MAMC) is a 520 bed tertiary
care, teaching hospital. The Center is currently operating 367
beds, providing comprehensive inpatient and outpatient care to
surgical, medical and psychiatric patients. As a regional
medical center, Madigan is accessible to 180,000 eligible
beneficiaries residing within five states: Washington, Oregon,
Idaho, Montana, and Alaska. Over 18,000 inpatients are cared for
at MAMC during the year. Of these, approximately 40 percent are
surgery patients. In fiscal year 1985, the Madigan Department of
Surgery medical staff performed 7,068 surgical operations.1 This
volume of surgery 1is achieved through dedicated teamwork of
surgeons, anesthesiologists, nursing service personnel and
administrative personnel. Surgery is performed on active duty
military and their dependents, retirees and their dependents, and
civilian emergencies.

A critical element in accomplishment of elective surgery at
MAMC is the scheduling of the cases.

"Scheduling is the determination of when or in what

order individual tasks of an already-selected set of

jobs are to be performed. It involves allocating

available resources to specific jobs at definite points
in time or in a definite sequence.”
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This is a complex process which involves the operating room (OR)
nursing staff, anesthesia and surgery medical staff personnel and

numerous services within the Center. The OR has utilized an

automated "OR Registry" for the past year to gather surgical

caseload data. However, this system has not been wused to
establish predictive information which can assist in the
scheduling of cases for the operating suite.3

Unfortunately, there are many cancellations of surgical
cases on the day preceding the scheduled surgery or the day of
the scheduled surgery at Madigan.u This is, in part, due to a
less than optimal scheduling system at MAMC. As a result, there
are undue hardships placed on patients, some who travel 1long
distahces to obtain their care. Additionally, staff utilization
of the operating room is sub-optimal because of these
cancellations. An analysis of the scheduling process of cases
should identify the causes of surgery cancellations and provide
insight to establish a more predictive surgery scheduling process

at Madigan Army Medical Center.

Problem Statement

A study to determine the most effective scheduling process

for surgical cases at Madigan Army Medical Center.

Objectives

1. Describe the current surgery scheduling procedures
published in the center's regulations and/or Standing Operating

Procedures.




2. Determine the actual OR utilization rates (minutes of OR
time actually used divided by the amount of OR time available) of
each operating room and the overall utilization rate at MAMC.

3. Determine which surgical cases are actually being
performed at MAMC and the average time duration of each
procedure.

4, Determine the causes of surgical cancellations.

5. Develop a more efficient scheduling system for surgical
cases performed at MAMC,

6. Conduct a pilot study in May of 1986 to measure the

effectiveness of the proposed scheduling system.

Criteria

1. There will be less than a 10% deviation between those
cases scheduled for surgery and those actually performed.

2. The OR wutilization rates will meet or exceed 80%
overall.

3. Each surgical service will have a cancellation rate of
the scheduled surgical procedures which is 10% or less.

4., The scheduling system will use the established
predictive average case duration times and will match available
time with the patient workload requirement. If time requirements
exceed available time, caseload will be adjusted to ensure that

available time is not exceeded.

Assumptions

1. The surgical workload during the study periods 1is

representative of the normal workload expected at MAMC,




2. The retrospective data gathered are reliable.
3. OR utilization will never reach 100 percent.
4, Some OR time delays and cancellations of surgical

procedures are unavoidable.

Limitations

1. Emergency surgeries will disrupt schedules.

2., The average length of time for each procedure analyzed
will be determined from cases which have only one surgical
procedure performed.

3. The time required by each surgeon to perform generically
identical cases on different patients may vary due to the acuity
of the patient.

4, The predictive data used to establish the surgery
scheduling process will be based on retrospective data obtained
from actual times required by the OR nursing staff,
anesthesiologists and surgeons to perform specific cases.
Because the center is a tertiary care teaching hospital, many
cases are performed infrequently and statistical averages of

these <cases are difficult to determine.

Literature Review

Cost containment in the hospital industry 1is discussed
frequently by economists, hospital administrators, and consumers
of health care services. Within the hospital, the surgical suite
is a critically important area of concern for containing costs.?

o~

The high expeuse of staffing, equipping and maintaining an
operating suite nec-.sitates the effective and efficient

management of rescur..: within that area.




In the healthcare industry today, most organizations are
trying to find ways, not only to contain costs, but also to
reduce costs where possible.6 The primary reasons to focus on the
operating room as a potential cost savings arena is the fact of
poor utilization of the surgical capabilities of many hospitals
nationwide.’ Within the past ten years, many authors have
addressed the issue of operating room utilization. According to
Dr. McQuarrie, the average utilization of operating rooms ranges
from 40~60 percent.8 He states that the norms of utilization
should routinely be above 60 percent, with peaks exceeding 75
percent.9 Because of the high costs associated with the OR and
the relatively low utilization rates, the surgical suite offers
many opportunities for reducing costs suggests Dr. McQuarrie.
Effective establishment of management systems can reduce
inefficiencies found within operating rooms. Donald
Bridenbaugh, M.D., discusses the fact that surgical suites
gccount for approximately 10 percent of all hospital
expenditures and are the fifth most expensive hospital department
to run."10

The operating room is an expensive and complex part of
hospital services. Yet, sub-optimal utilization of the surgical
suite is commonplace.11 Poor OR wutilization is attributed to
many causes. Studies at St. Barnabas Medical Center in New
Jersey have shown that some of the most common reasons are:
longer than expected cases, tardy surgeons, OR suite not properly
readied, 1late arrival of the patient, emergency cases and

additional procedures being added to the schedule. 12




Under the best of  —circumstances, according to Dr.
Bridenbaugh of Seattle, each patient would be operated on early
in the morning, after a good night's sleep, with properly timed
preoperative medication and without extra time for anxiety levels
to rise while awaiting his or her surgery. The OR would be
available and properly staffed with appropriate nursing
perscnnel. All of the correct medical materiel would be present.
Additionally, the anesthesiologist and surgeon(s) would be in the
operating room at the appointed times. 13 This ideal scenario
does not always come to fruition in today's milieu of hospital
operations. However, a systematic approach to managing operating
room utilization can attribute to increased patient, physician
and staff satisfaction. "

The first step to good OR utilization is to have a realistic
surgery schedule.15:16v17 When a mismanaged or ineffective
scheduling system 1is in place, the schedule 1is not followed,
operations are cancelled or new cases added as an afterthought.
Patients, nursing staff, anesthesiologists, surgeons and hospital
administrators are angered, disappointed and often harbor
resentment which fosters deterioration in the effective
performance of the hospital staff and negative attitudes about
the hospital. How well the surgery schedule is managed will help
determine the effectiveness of operating room utilization.18

The multifactorial dynamics of the operating room make it
impossible to reach 100% utilization of its capabilities.’gv20
Gutmman and Hejna view the OR as a '"microcosm of a large and

complex organization affecting and affected by the people,




resources, budget and environment in which it exists.un@l
Literature suggests that the utilization goal which seems to be
most attainable is 80 percent.22’23 Efficient scheduling of
cases 1in the operating room can promote specific, intense
utilization c¢f expensive resources. Retrospective data must be
analyzed at specific time intervals to facilitate accurate
assessment, planning and accountability of workload and
utilization within the surgical suite.2H This information can
help to provide positive identification of specific areas of sub-
optimal performance and make solutions or avoidance easier to
achieve.

Severai articles show different approaches to establishing
an effective surgery scheduling system. One such functional

process 1is outlined in the winter issue of Health Care Management

Review. The article suggests that there are eight crucial
elements which must be in place for optimal management and
utilization of the surgical suite.25> These components are (1)
clear 1line of authority to make ©broad spectrum management
decisions, (2) comprehensive set of OR policies and procedures
must be in place, (3) a functional operating room committee in
place, (4) an accurate, objective and timely data base
established, (5) OR utilization and productivity goals delineated
and communicated, (6) an established system for scheduling cases
in the OR, (7) effective use of staff, and (8) management by
exception for some OR programs.

Key to establishing an effective data base to improve OR

scheduling is having an efficient mechanism by which data are




collected and stored. Stephen L. Priest and others suggest that
a computerized OR 1log system is necessary for solving the
problems of gathering OR data.26 The OR log can make use of
accurate and complete data for audits, case scheduling and other
planning decisions. Priest suggests that once the initial review
of computer report formats are reviewed and approved by an OR
committee, data collection can begin.2T Normally, a circulating
nurse collects pertinent data regarding each ongoing case in the
operating room. Data, such as start and stop times of
anesthesia, surgery, operating room nursing personnel, delay
reasons and cancellation causes are gathered for each case.
These data are entered into the OR log by the surgical suite
medical clerk or secretary. Once data are in the 1log, output
reports can be generated on a wee'sly, monthly or as needed basis.

A flow chart of a typical system is shown at Figure 1.28
This information provides a 1list of cases scheduled, emergency
cases, operating room utilization, staffing patterns and other
information. The OR usage by surgeon report presents cases
performed and the average time per procedure. Information such
as this can be used to more accurately estimate procedure time by
physicians for future scheduling requirements. This process has
led to "much more realistic utilization of the OR facility and
for fewer incidents in which the surgeon is delayed or asked to
begin a case earlier than expected."29 Priest states that this
automated system effectively removes incomplete and inaccurate
data and improves the overall approach +to operating room

management.30




FIGURE 1

OR LOG AND DATA SYSTEM

FOUR~-PART OPERATIVE
PROCEDURE RECORD
COMPLETED BY
CIRCULATING NURSE
DURING AND IMMEDIATE-
LY AFTER SURGERY.

i
Copy 1 Copy 2 Copy 3 Copy 4
3 » L . Y,
Ok DATE PATIENT TISSUE
COPY PROCESSING RECORD COMMITTEE
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DATA VALIDATED BY COMPUTER. ACCEPTED
DATA STORED IN COMPUTER. BAD DATA
RETURNED TO OR FOR CORRECTION AND
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OPERATING ROOM
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MONTHLY 2. WEEKDAY OR USAGE BY
REPORTS PHYSICIAN BY PROCEDURE

3. OPERATING ROOM USAGE
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4, SPECIAL REQUEST REPORTS

e
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CONTROL RN DEPARTMENT COMMITTEE
NURSING TISSUE
ADMINISTRATIO SUPERVISOR COMMITTEE

Source: Hospitals, June 1980, page 81.
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With an autcmated system, other management indicators are
now available to tte OR committee or director. The capability to
monitor what service or physician may have an unusually high
number of emergency cases is one example. Another is the ability
to determine average c¢ase duration times to allow for a more
accurate estimate of what amount of time should be allocated to
the case if the surgeon's prior record of performance 1is not
known at the institution.3? Dr. Hancock, a professor at the
University of Michigan, states that the automated operating room
log reduces the time required to record, correct, and gather
important statistical data. By using this type of system, the
institution would have a higher OR utilization rate and surgeons
would have fewer surgery cancellations and a more dependable
schedule.32 The system produces a myriad of information which
allows the "surgical team" in the operating suite to better plan
for each surgical case and each day.

Buckley, Lande and Moll implemented an OR information system
at the University of Minnesota Hospital in the early 1970'5.33
This system provided periodic information on room activity,
caseload distribution among surgeons and services, OR
utilization, elective versus emergency case distribution, and
reasons for cancelled surgery.3“ This approach to operating room
management has led to improved wutilization, efficiency and
effectiveness in the surgical suite and improved care for the

patient.35




B

Research Methodology

Initially, an orientation to MAMC's Department of Surgery
elective surgery scheduling ©process was conducted, This
orientation was accomplished by reading the center's regulations,
to include Surgery, Anesthesia, and Nursing Service regulations
regarding the OR scheduling process. Standing Operating
Procedures of applicable surgical services were reviewed.
Interviews with the Chiefs of the Department of Surgery,
Anesthesia and Operative Service, and the Operating Room Nursing
Section were conducted to establish the perceptions of the
scheduling process at Madigan. Questions were oriented towards
areas such as (1) satisfaction with the process, (2) improvement
in scheduling since receiving the automated OR registry, (3)
administration problems, (4) clinical problems, (5) areas that
can be improved upon, (6) and the informative data which will
best present a better understanding of the OR
scheduling/utilization process. The working/organizational
relationships were ascertained from the interviews and are shown
in Figure 2,

Next, flow diagrams were established to depict each step of
the surgery scheduling process in each surgical service (Tables
1-11). Services, positions and specific individuals are
identified at each step of the process., Externalities which may
alter the process were discussed with staff surgeons, residents,

and other appropriate personnel.
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FIGURE 2

ORGANIZATIONAL STRUCTURE OF SURGICAL

SUITE RELATIONSHIPS
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TABLE 1

GENERAL SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS AND
PREPARES A SURGERY CARD FOR THE PATIENT

SURGERY CARD PRESENTED TO CHIEF RESIDENT
FOR REVIEW

CHIEF RESIDENT SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

ON THE WEEK PRIOR TO THE SCHEDULED SURGERY,
THE CHIEF RESIDENT ESTABLISHES A PREOPERATIVE
SCHEDULE FOR THE COMING WEEK

THE SERVICE SECRETARY WILL SEND SURGERY
NOTIFICATIONS TO THE PATIENT

ON THURSDAY PRIOR TO THE WEEK OF SCHEDULED SURGERY
THE PATIENT WILL BE SEEN AT THE HOSPITAL TO RECEIVE PHYSICIAN
CLEARANCE FOR THE PROCEDURE AND TO OBTAIN CURRENT
LAB WORK AND RADIOLOGY STUDIES AS REQUIRED

IF THE PATIENT IS CLEARED FOR SURGERY, HE/SHE WILL BE TOLD WHEN
TO REPORT FOR ADMITTANCE TO THE HOSPITAL

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE PRIMARY
SURGEON WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA AND
OPERATIVE SERVICES FOR PLACEMENT ONTO THE
FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 2
UROLOGY SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS AND
TENTATIVELY SCHEDULES SURGERY FOR THE
PATIENT AFTER STAFF REVIEW

PATIENT SENT TO SERVICE SECRETARY TO
RECEIVE PREOPERATIVE ADMINISTRATIVE
INSTRUCTIONS

SEVEN DAYS PRIOR TO THE DATE OF SCHEDULED SURGERY,
A DETAILED PREOPERATIVE CONFERENCE ESTABLISHES THE
OPERATIVE SCHEDULE FOR THAT DATE

THE SERVICE SECRETARY WILL THEN
NOTIFY THE PATIENT

ON THE DAY PRIOR TO THE SCHEDULED SURGERY
THE PATIENT WILL BE ADMITTED TO RECEIVE PHYSICIAN
CLEARANCE FOR THE PROCEDURE AND TO OBTAIN CURRENT
LAB WORK AND RADIOLOGY STUDIES AS REQUIRED

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE PRIMARY
SURGEON WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA AND
OPERATIVE SERVICES FOR PLACEMENT ONTO
THE FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES TO
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 3
GYNECOLOGY SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS AND
PATIENT IS SEEN BY A STAFF SURGEON FOR REVIEW

RESIDENT SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

PATIENT SENT TO WARD CLERK TO RECEIVE
PREOPERATIVE ADMINISTRATIVE INSTRUCTIONS

ON THE WEEK PRIOR TO THE SCHEDULED SURGERY,
THE CHIEF RESIDENT ESTABLISHES A PREOPERATIVE
SCHEDULE FOR THE COMING WEEK

ON THURSDAY PRIOR TO THE WEEK OF SCHEDULED SURGERY
THE PATIENT WILL BE PREADMITTED TO RECEIVE PHYSICIAN
CLEARANCE FOR THE PROCEDURE AND TO OBTAIN CURRENT
LAB WORK AND RADIOLOGY STUDIES AS REQUIRED

THE PATIENT WILL REPORT FOR ADMITTANCE TO THE HOSPITAL
THE DAY PRIOR TO SURGRY

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE CHIEF RESIDENT
WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA AND
OPERATIVE SERVICES FOR PLACEMENT ONTO THE FOLLOWING DAY'S
SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 4

VASCULAR SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS AND
PREPARES A SURGERY CARD FOR THE PATIENT

SURGERY CARD PRESENTED TO CHIEF RESIDENT
FOR REVIEW

CHIEF RESIDENT SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

ON THE WEEK PRIOR TO THE SCHILDULED SURGERY,
THE CHIEF RESIDENT ESTABLISHES A PREOPERATIVE
SCHEDULE FOR THE COMING WEEK

THE SERVICE SECRETARY WILL SEND SURGERY
NOTIFICATIONS TO THE PATIENT

ON THURSDAY PRIOR TO THE WEEK OF SCHEDULED SURGERY
THE PATIENT WILL BE PREADMITTED TO RECEIVE PHYSICIAN
CLEARANCE FOR THE PROCEDURE AND TO OBTAIN CURRENT
LAB WORK AND RADIOLOGY STUDIES AS REQUIRED

IF THE PATIENT IS CLEARED FOR SURGERY, HE/SHE WILL BE TOLD WHEN
TO REPORT FOR ADMITTANCE TO THE HOSPITAL

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE PRIMARY
SURGEON WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA AND
OPERATIVE SERVICES FOR PLACEMENT ONTO THE FOLLOWING DAY'S

SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 5

OTOLARYNGOLOGY SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS AND
PREPARES A SURGERY FILE FOR THE PATIENT

SURGERY FILE PRESENTZD TO SENIOR RESIDENT/
STAFF SURGEON FOR REVIEW

SENIOR RESIDENT/STAFF SURGEON APPROVES THE
PATIENT FOR SURGERY

THE RESIDENT WILL TELEPHONICALLY NOTIFY
THE PATIENT OF THE SURGERY DATE

ON THE TUESDAY OF THE WEEK PRIOR TO THE WEEK
OF SCHEDULED SURGERIES, THE PREOPERATIVE
CONFERENCE WILL DISCUSS THE CASES IN DETAIL

DURING THE WEEK PRIOR TO THE WEEK OF SCHEDULED SURGERY
THE PATIENT WILL BE CLEARED FOR THE
PROCEDURE AND WILL OBTAIN CURRENT
LAB WORK AND COMPLETION OF RADIOCLOGY STUDIES AS REQUIRED

IF THE PATIENT IS CLEARED FOR SURGERY, HE/SHE WILL BE TOLD WHEN
TO REPORT FOR ADMITTANCE TO THE HOSPITAL

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE PRIMARY
SURGEON WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA AND
OPERATIVE SERVICES FOR PLACEMENT ONTO THE
FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE




(5

18

TABLE 6

THORACIC SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS AND
PREPARES A SURGERY CARD FOR THE PATIENT

SURGERY CARD PRESENTED TO SENIOR RESIDENT
FOR REVIEW

CHIEF RESIDENT SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

ON THE WEEK PRIOR TO THE SCHEDULE SURGERY,
THE CHIEF RESIDENT ESTABLISHES A PREOPERATIVE
SCHEDULE FOR THE COMING WEEK

THE SERVICE SECRETARY WILL SEND SURGERY
NOTIFICATIONS TO THE PATIENT

ON THURSDAY PRIOR TO THE WEEK OF SCHEDULED SURGERY
THE PATIENT WILL BE PREADMITTED TO RECEIVE PHYSICIAN
CLEARANCE FOR THE PROCEDURE AND TO OBTAIN CURRENT
LAB WORK AND RADIOLOGY STUDIES AS REQUIRED

IF THE PATIENT IS CLEARED FOR SURGERY, HE/SHE WILL BE TOLD WHEN
TO REPORT FOR ADMITTANCE TO THE HOSPITAL

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE FRIMARY
SURGEON WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA AND
OPERATIVE SERVICES FOR PLACEMENT ONTO THE
FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 7

ORTHOPAEDIC SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS AND
PATIENT IS SEEN BY A STAFF SURGEON FOR REVIEW

PHYSICIAN SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

PATIENT SENT TO SERVICE SECRETARY TO RECEIVE
PREOPERATIVE ADMINISTRATIVE INSTRUCTIONS

ON THE WEEK PRIOR TO THE SCHEDULE SURGERY,
THE CHIEF RESIDENT ESTABLISHES A PREOPERATIVE
SCHEDULE FOR THE COMING WEEK

THE PATIENT WILL REPORT FOR ADMITTANCE TO THE HOSPITAL
THE DAY PRIOR TO SURGERY

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE CHIEF
RESIDENT WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA AND
OPERATIVE SERVICES FOR PLACEMENT ONTO THE
FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 8

NEUROSURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS

NEUROSURGEON SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

ON THE DAY PRIOR TO THE SCHEDULED SURGERY,
THE PATIENT WILL BE ADMITTED TO THE WARD FOR
THE PROCEDURE AND TO OBTAIN CURRENT LAB WORK AND RADIOLOGY
STUDIES AS REQUIRED

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE
NEUROSURGERY MEDICAL CLERK WILL SUBMIT AN OPERATIVE REQUEST
TO ANESTHESIA AND OPERATIVE SERVICES FOR PLACEMENT
ONTO THE FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 9

OPHTHALMOLOGY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS
AND SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

PATIENT IS GIVEN ADMINISTRATIVE
PREOPERATIVE INSTRUCTIONS

THE SERVICE SECRETARY WILL SEND SURGERY
NOTIFICATIONS TO THE PATIENT

ON THE MONDAY OF THE WEEK OF SCHEDULED SURGERY, THE
PATIENT WILL OBTAIN PREADMISSION LAB WORK
AND RADIOLOGY STUDIES AS REQUIRED

IF THE PATIENT IS CLEARED FOR SURGERY, HE/SHE WILL BE TOLD
TO REPGRT FOR ADMITTANCE TO THE HOSPITAL
ON THE DAY PRIOR TO SURGERY

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE PRIMARY
SURGEON WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA
AND OPERATIVE SERVICES FOR PLACEMENT ONTO THE
FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 10

PLASTIC SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY PHYSICIAN

PHYSICIAN ESTABLISHES THE DIAGNOSIS
AND SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

ON THE WEEK PRIOR TO THE SCHEDULED SURGERY, THE
SERVICE MEDICAL CLERK ESTABLISHES A PREOPERATIVE
SCHEDULE FOR THE COMING WEEK

ON THE DAY PRIOR TO THE SCHEDULED SURGERY THE
PATIENT WILL BE ADMITTED FOR THE
PROCEDURE AND WILL OBTAIN CURRENT LAB WORK AND
RADIOLOGY STUDIES AS REQUIRED

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE SERVICE
MEDICAL CLERK WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA
AND OPERATIVE SERVICES FOR PLACEMENT ONTO THE
FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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TABLE 11

ORAL SURGERY SCHEDULING PROCESS

PATIENT SEEN IN CLINIC BY A STAFF PHYSICIAN
WHO ASSIGNS THE PATIENT TO A RESIDENT

RESIDENT ESTABLISHES THE DIAGNOSIS AND
PREPARES A SURGERY CARD FOR THE PATIENT

SURGERY CARD PRESENTED TO CHIEF RESIDENT
AND THEN TO A STAFF PHYICIAN FOR REVIEW

CHIEF RESIDENT SCHEDULES THE PATIENT FOR
SURGERY ON A MASTER LONG RANGE SCHEDULE

A DENTAL ASSISTANT WILL GIVE THE SCHEDULED
SURGERY DATE TO THE PATIENT

ON THE WEEK PRIOR TO THE SCHEDULED SURGERY,
THE CHIEF RESIDENT ESTABLISHES A PREOPERATIVE
SCHEDULE FOR THE COMING WEEK

TWO DAYS PRIOR TO THE DAY OF SCHEDULED SURGERY
THE PATIENT WILL BE PREADMITTED TO RECEIVE PHYSICIAN
CLEARANCE FOR THE PROCEDURE AND TO OBTAIN CURRENT
LAB WORK AND RADIOLOGY STUDIES AS REQUIRED

IF THE PATIENT IS CLEARED FOR SURGERY, HE/SHE WILL BE TOLD WHEN
TO REPORT FOR ADMITTANCE TO THE HOSPITAL

ON THE DAY PRECEDING THE SCHEDULED SURGERY, THE PRIMARY
SURGEON WILL SUBMIT AN OPERATIVE REQUEST TO ANESTHESIA AND
OPERATIVE SERVICES FOR PLACEMENT ONTO THE
FOLLOWING DAY'S SCHEDULE

THE ANESTHESIA AND OPERATIVE SERVICE WILL SCHEDULE THE CASES FOR
THE FOLLOWING DAY AND PRINT AN OPERATING ROOM SCHEDULE WITH
ESTABLISHED ROOM ASSIGNMENTS AND CASE SEQUENCE FOR EACH CASE
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In consultation with the OR Staff Development Coordinator, a
suitable time period was determined to review MAMC's actual surgery
workload and utilization.36 This actual measure of operating room
activity determined what surgeries were being performed and the
actual utilization of the surgical suites. Other information
gathered were the number of emergency surgeries and cancellations of
elective surgeries that occurred during the study period. Average
case duration times and the surgeon's activity profile were also
determined. A four month study period from June through September
1985 was used to gather the retrospective data. This information was
taken from data annotated on the Operation Request and Worksheet, DA
Form 4107 (Appendix B) which is recorded in the automated OR
registry at Madigan.37

During the study, a determination of exactly which types of
surgical cases that were being performed was accomplished, Only
single procedure cases Wwere reviewed in order to isolate time
parameters of the different segments of the case. This information
is determined from the outcome of the case and described on the
Operative Request and Worksheet by the anesthesiologist using the

Physician's Current Procedural Terminology.38 This book is a listing

of descriptive terms and corresponding codes by which medical
services and procedures performed by physicians can be reported. The
reason for these codes 1is to provide a standard 1language which
accurately describes services and procedures which can be used for
reliable nationwide communication between physicians, patients and

third parties. Examples of cases identified are shown in Appendix C.
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Next, the actual daily OR utilization was determined and is
shown in Appendix D. Also, the number and types of emergency
surgeries (Appendix E) and the surgery cancellations (Appendix F)
were analyzed. The surgical workload which was used to determine
these data came from an analysis of workload between 0700 to 1530
hours, Monday through Friday. A

The determination of OR utilization provides an overview of
how active Madigan's operating room actually is. An
identification of how many emergency surgeries occur on a daily
basis shows how disruptive emergencies can be on the planned,
elective surgery schedule, After determining utilization,
emergency surgeries and 1isolating the resulting cancellations
of cases, an analysis of variance was performed to determine if
there were any statistically significant differences between the
days of week over the study period for each major area reviewed.,
Additionally, a statistical determination of the correlation
between utilization, emergency surgeries and cancellations was
accomplished to see what effect one outcome might have had on the
others.

The last and most critical part of the research centered
around determining the average case duration times for each
segment of the operations. This time includes OR nursing staff
room preparation prior to and after the surgery, preoperative and
postoperative anesthesia time, surgical preparation time and the
actual surgeon time required to perform the operation, During
each case, an OR "circulating" nurse annotates the Operation

Request and Worksheet with each time that one of the events
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described above actually starts and when it stops. This
information is then input to the OR registry by the medical
secretary. Report formats were written to generate necessary
information from the automated OR registry for the research.
Appendices G through N show the formats that were written and
examples of data that were abstracted from the registry.

The primary operating surgeon was also noted in order to
develop a "surgeon's activity profile"™ regarding the types of
procedures he or she conducts, and the 1length of time each
procedure takes. An example of this data is shown in Appendix O.
The data can be used to more adequately forecast procedure time
requirements by surgeon in order to optimize daily surgery
scheduling.

Once the elective cases are scheduled and the operation
request and worksheet is submitted from the services to
Anesthesia and Operative Services, an OR schedule is prepared by
the medical secretary. An example of the daily schedule is shown
at Appendix P. During the four month study, the scheduled
surgeries were determined by reviewing the OR daily schedule.
This information reflects what surgeons/services are referring
patients for surgery. The data were compared with the actual
performed surgeries (determined by completed operation requests
and worksheets) to see what the cancellation rates from
originally scheduled cases actually were,

When a cancellation occurs, the operation request form
utilized by the OR will be annotated to show why the surgery was

changed from when it was originally scheduled.
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Once all of the above described data had been gathered, the
following information was established: (1) The average
utilization rate of each OR suite by day of the week and the
institutional total OR utilization, (2) The emergency surgeries
by day of the week and total numbers of emergency cases, (3)
The average number of surgeries which are canceled each day of
4the week énd the caﬁse for cancellation, (4) The cancellation
rates of surgeries by service, (5) The average time certain
types of cases take to perform by each surgical team member in
the surgical suite milieu.

The Chief of the Department of Surgery, approved the concept
of a "pilot program" to run in May 1986.39 The pilot program
utilizes the above predictive information to determine the
optimal surgery schedule on a daily basis. The Department of
Surgery service chiefs or the senior surgery resident for the
service were informed of the retrospective study results. They
were provided with the average case duration times for each case
analyzed and asked to use these statistically predictive average
case times to establish their surgery schedules for the month of
May. During the pilot program the same type of data that was
originally gathered was again gathered and compared to the
established criteria.

The reasons/causes for operating room utilization at Madigan
can be determined by understanding the actual scheduling process
at MAMC, by reviewing utilization rates, by determining emergency
cases, by reviewing services cancellation rates, and by profiling

average case duration times. Administrative policy changes may
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lower a service's cancellation rate or improve the effectiveness
of OR wutilization. Shifting cases during the week may improve
utilization efficiency. The profile of average case duration
times allows the best possible forecasting of OR time
requirements which will improve OR utilization rates and reduce
untimely delays and/or cancellations. All of this information
can be used to enhance the efficiency of MAMC's operating room
scheduling process, which will improve the patient's satisfaction
with the surgical encounter and improve the staff's satisfaction

with the scheduling process.




29

FOOTNOTES

TInterview with Kathy Sawyer, Statistics Analyst,
Directorate of Patient Administration, Madigan Army Medical
Center, Tacoma, Washington, 2 October 1985.

2Werner F. Daeschel,"General Hospital Scheduling,"
Hospital Administration 16 (Fall 1972): 35-36,

3Interview with Alfred S. Buck, Chief, Department of
Surgery, Madigan Army Medical Center, Tacoma, Washington, 8
August 1985.

YInterviews with Jean M. Reeder, Operating Room
Coordinator, Department of Nursing, Madigan Army Medical Center,
Tacoma, Washington, 9, 20 August 1985.

5Steven R. Eastaugh, "Cost of Elective Surgery and
Utilization of Ancillary Services in Teaching Hospitals," Health
Services Research 14 (Winter 1979): 290.

6Barbara Fahey and Gloria Swanberg, "More Operating Rooms
or Better Use of Resources?," Nursing Management 14 (May 1985):.
16. !

7Hospitals, "Practical tips on Cost Containment," Hospitals
(August 16, 1980): 155.

8Donald F. McQuarrie, "Limits to Efficient Operating Room
Scheduling," Archives of Surgery 116 (August 1981): 1065-1066.

9Ibid., p. 1065.

10, Donald Bridenbaugh, "Operating Room Utilization and
Care of the Surgical Patient," Bulletin of the American College
of Surgeons 64 (November 1979): 11.

11Kimberly Casey, Barbara Hackey and Seetharama Narasimhan,
"Maximizing Resources - Efficient Scheduling of the OR,"
Association of Operating Room Nurses 39 (June 1984): 1174.

12Kanella T. Phillips, "Operating Room Utilization,"
Hospital Topics (March/April 1975): 44-45,

13Ibid., Bridenbaugh, pp. 11-12.




—7

30

14piana C. Wilson, "Efficient OR Management," Nursing
Management 15 (May 1984): 38B.

15Michael Nathanson, "Computer-aided scheduling can put

scalpel to costs of operating room," Modern Healthcare (May 1,
1984): 444,

16K, H. Hanson, "Computer Assisted Operating Room
Scheduling," Journal of Medical Systems 6 (June 1982): 314.

171bid., Bridenbaugh, pp. 11-12.

181bid., Bridenbaugh, p. 12.

191bid., McQuarrie, 1065.

p.
201bid.,

Nathanson,

21Cheryl M. Gutmann
of Surgical Facilities in

pp. 44,46,

and William F. Hejna, "The Management
Hospitals," Health Care Management

Review (Winter 1983): 52.
22Ibid., p. 54.

23Hospitals, "Improving O.R. Utilization," Hospitals 49
(August 1,1975): 81.

241bid., Fahey and Swanberg, p. 17.
25Ibid., Gutmann and Hejna, pp. 52-55.

26Stephen L. Priest and others, "Computerized O0.R. Log

System Has Many Uses," Hospitals (June 1, 1980): 79.
2T1bid., pp. 79-80.
281pid., p. 81.
291bid., p. 82.
301bid., p. 82.
311bid., Hanson, p. 313.
321bid., Nathanson, p. 44,

33Joseph J. Buckley, Marilyn A. Lande and Dennis B. Moll,
"0.R. Information System Implemented," Hospitals 49 (January

1,1975): 55.
341pid.

351bid., p. 60.




31

36Ibid., Reeder.

3TInterview with Eileen Jamison, Medical Secretary,
Anesthesia and Operative Services, Madigan Army Medical Center,
Tacoma, Washington, 14 August 1985.

381bid.

391bid., Buck.




II. DISCUSSION

Current Scheduling Procedures

Madigan has eleven surgical services which can request
operating room time to pertorm the necessary surgeries of the
patient population supported. Each service has its own procedure
to 1identify patients who need elective surgery and get the
patient scheduled for the procedure. Patients needing emergency
surgery may access the hospital through the emergency room, acute
illness clinic or one of many other clinics/services. Management
of emergency cases is accomplished "off-line" from the elective
surgery scheduling process.1

Although each service may schedule patients a 1little
differently (see Tables 1-11) and have varying time backlogs to
get its patients on the OR schedule, the basic process is the
same (see Table 12). Initially, patients are seen in the surgery
service clinic. These patients may have been followed in the
clinic for an indefinite time period, referred from other clinics
within the hospital or referred from other military or civilian
hospitals or physicians to Madigan. Each service will have a
physician assess the patient and establish the diagnosis. A
tentative schedule will be established for performing the
surgery. This time may be as soon as 1 week or as long as 6-8

weeks depending on the services' backlog of patients and the
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TABLE 12

SURGERY SCHEDULING PROCESS

( PATIENT SEEN IN CLINIC)

{PHYSICIAN IDENTIFIES CASE REQUIREMENTS]

GENERAL VASCULAR THORACIC ORTHOPAEDIC UROLOGY
GYN NEUROSURGERY ENT OKRAL SURGERY
OPHTHALMOLOGY PLASTIC

NOTIFICATION TO PATIENT THAT
SURGERY DATE HAS BEEN ESTABLISHED

PATIENT PREOPERATIVE ASSESSMENT
PRIOR TO SURGERY

SURGEON SUBMITS OPERATIVE REQUEST TO ANESTHESIA
AND OPERATIVE SERVICE ON DAY PRECEDING SCHEDULED SURGERY

N

ANESTHESIA AND OPERATIVE SERVICES PUBLISHES
A SURGERY SCHEDULE FOR THE FOLLOWING DAY
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urgency of the case. Once a relatively firm date for surgery has
been established, the patient will be notified to come to the
hospital for preadmission screening. This entails a physician
assessment and necessary laboratory work and radiology studies to
be performed prior to surgery. The patient will be told when
and to which ward to report. The Department of Surgery is
allotted 145 beds of the 367 beds that are currently staffed at
Madigan. The operative services bed distribution is shown in
Table 13. In order for the service to properly schedule a new
patient for surgery, there must be a bed available to the service
for admission of the new patient to the center. This 1is a
relatively new process which has improved the overall case
management of each patient. Previously, all surgical patients
entered the hospital through Ward 5 which was designated a
preoperative ward. Once the surgery was performed, the patient

would go to Ward 11

TABLE 13

OPERATIVE SERVICES BED DISTRIBUTION

WARD 5 WARD 11 WARD 13
SERVICE # BEDS SERVICE # BEDS SERVICE # BEDS
GYIN 16 GEN/VASC 40 ORTHO 35
DENTAL 6 THORACIC 4 UROLOGY 14
EYE 5 ENT 12 NEURO-
PLASTIC 3 SURGERY 7
PLASTIC 2
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or 13 depending on which service was managing the case unless
placement in one of the critical care units was indicated. The
results of this process were that often cases would be cancelled
because there was not a surgical bed available on Ward 11 or 13
to receive the patient.

On the day preceding the patient's scheduled surgery day,
each service will submit the operation request to the Anesthesia
and Operative Service by 1000 hours. The Chief of the Anesthesia
and Operative Service and the Chief of the Anesthesia Nursing
Section or their representatives will review the operation
requests, which are commonly referred to as "buck slips", and
establish room and case sequence assignments and staff
assignments for each case. The daily OR schedule will then be
published by the Anesthesia and Operative Service at 1400 hours

for the surgery schedule of the following day.

Surgical Procedures Performed

The next step of the retrospective study was to determine
what surgical procedures were performed at Madigan during the
study period. All surgical cases were analyzed from 3 June - 27
September 1985 to determine overall OR wutilization, volume of
emergency cases and the total number of cases cancelled. Only
single procedure cases wWere analyzed to determine average case
duration times. Of the 1752 single procedure surgeries performed
at MAMC, only 69 were performed five or more times during the
study period. These cases accounted for 64 percent of the total
caseload that occurred in the operating room. This caseload

volume will be discussed further later in this paper.
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Operating Room Utilization

To determine operating room utilization during the study
period, a clearly defined measure had to be established. The
policies of the operating room were reviewed to determine what
hours the OR conducted "normal business."™ This normal operations
time is that time during which the suites are fully staffed to
manage scheduled elective cases. This time will also include the
unscheduled emergency cases which any fully operating hospital
with surgical capabilities could expect. Routine hours of
operations were found to be from 0700 to 1530 hours daily, Monday
through Friday. This gives 510 minutes of available room time
for each operating room in the surgical suite. Utilization 1is
defined as the percentage of operating time used, divided by the
OR time which is available. By analyzing each case that occurred
during the normal business day, the actual time that the OR
nursing staff, anesthesia personnel, and surgeons took to perform
their functions for each case was determined.

The lack of room utilization primarily occurred between 0700
hours in the morning and when the first case would start, between
individual cases or at the end of the normal business day.
Ideally, all seven operating rooms become available at 0700
hours. Of the 1752 cases performed during the study period, 192
cases started later than 0715 hours in the morning, and 50 cases
or three percent of the total cases started later than 0800
hours. The rooms for these cases were available for operating,
but were not used. There were 240 cases or 14 percent of the
total number of cases which ended earlier than 1515 hours during

the study period. Additionally, there were
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129 cases or eight percent of the total cases which ended earlier
than 1430 hours and the room was not utilized for a "short case"
that could have been finished prior to the 1530 scheduled close
time of the surgical suite. There are many causes for late
startup times and early finish times. Staffing problems and
surgery cancellations are the most common reasons for this
"under" utilization of available surgery time.?2

The day-by-day review of utilization is shown in Appendix D.
A weekly summary of this information is depicted in Table 14,
Operating room utilization for individuval rooms ranged from 17
percent to 100 percent on a daily basis. On a weekly basis for
all rooms, utilization ranged from 74 percent to 89 percent. The
institutional average utilization rate of operating rooms at MAMC
during the four month study period was 83 percent. Some
activity involving the patient's surgical procedure by the OR
nursing staff, anesthesia personnel or surgeons wWas ongoing in
the surgical suites 83 percent of the available time allotted to

normal duty operations.

Emergency Surgeries

Emergency surgeries that disrupt an established OR schedule
may occur in any hospital and are one of the primary reasons for
cancellation of elective surgeries.3 Managers of the operating
room must be cognizant of this fact and plan for emergencies
during the operations of the surgical suite. Of the 1752
surgical cases performed in the OR at Madigan during June through
September 1985, there were 133 emergency cases. The day-by-day
review of emergency surgeries is shown in Appendix E. A weekly

summary of this information is reflected in Table 15,
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