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Design of Appointment Systems for Preanesthesia Evaluation
Clinics to Minimize Patient Waiting Times: A Review of
Computer Simulation and Patient Survey Studies

Franklin Dexter, MD, PhD

Department of Anesthesia, University of Iowa, Iowa City, Iowa

same-day admit surgery has prompted the de-

velopment of preanesthesia evaluation clinics.
Outpatient clinic scheduling was studied extensively
between 1950 and 1980 (1-6). This research is the
foundation for routine practices in clinic scheduling.
Some hospitals may have lost awareness as to why
clinic scheduling is performed in the manner that it is
(7). In this article, I review the science of clinic sched-
uling appropriate to appointment systems for anesthe-
sia clinics.

Patients can wait for more than an hour to be seen at
preanesthesia evaluation clinics (8,9). While waiting in
clinics, patients can feel that they are being ignored
and treated unfairly (10). When a patient is given a
designated time for a clinic appointment, an expecta-
tion for timely service is created (11). Patients evaluate
the quality of service in clinics (12). Patients judge
physicians based mainly on service (13). Fifty six per-
cent of the American public thinks that physicians do
a poor job of “being on time for appointments” (14).
This review of the literature focuses on identifying
fundamental, scientific principles of clinic scheduling
that account for long patient waiting times in anesthe-
sia clinics.

Clinic scheduling is used to decrease mean patient
waiting times. Some anesthesia clinics do not use ap-
pointments. An anesthesia clinic without appoint-
ments will have a longer average patient waiting time
than the same clinic with appropriate appointments.
This review article is clinically relevant to anesthesi-
ologists working in preanesthesia evaluation clinics
without appointments, because the best service that
such anesthesiologists can provide to their patients

The development of ambulatory surgery and

FD is employed by the University of lowa, in part as a consultant
to anesthesia groups, companies, and hospitals.

Accepted for publication July 6, 1999.

Address correspondence and reprint requests to Franklin Dexter,
Department of Anesthesia, University of lowa, Iowa City, IA 52242.
Address e-mail to franklin-dexter@uiowa.edu.

©1999 by the International Anesthesia Research Society
0003-2999/99

will be worse (15,16) than that considered in this
article.

Mean and Standard Deviation of
Consultation Times

In anesthesia clinics, anesthesiologists, resident physi-
cians, nurse anesthetists, physician assistants, or other
providers review a patient’s medical record, examine
the patient, obtain additional medical history from the
patient or the patient’s physician(s), review anesthetic
plans with the patient, write preoperative orders, and
document these steps in the medical record. The con-
sultation time refers to the time between when a pro-
vider starts reviewing a patient’s medical record and
when the provider can care for another patient. At the
University of lowa, the mean * sp of consultation
time equals 28 * 17 min (n = 208). At the University
of Florida, the consultation time equals 28 = 23 min
(n = 10,853) (9). The large standard deviations of
consultation times are very important. If all consulta-
tions took exactly 28 min and patients arrived for
appointments on the hour and half hour, then no
patient would wait to be evaluated.

Appointment Intervals

A provider is scheduled to see a consecutive series of
patients during a clinic session (e.g., 8:00 am to 4:00
pM). Characteristically, patients attending a clinic ses-
sion are given appointments at a succession of equally
spaced times, the difference between one time and the
next being called the appointment interval (2). The ap-
pointment system refers to the arithmetical rule that
describes the way the appointments are scheduled.
For example, computer simulation of anesthesia clinic
scheduling may suggest that an appropriate appoint-
ment system would include scheduling patients with
an appointment interval equal to 1.21 times the mean
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consultation time. At the University of lowa, the ap-
pointment interval would equal 34 min (1.21 X 28). If
the anesthesia clinic starts at 8:00 aM, the second pa-
tient would be scheduled at 34 min after the start of
the clinic and the third at 68 min after the start of the
clinic. Patients would, characteristically, be told to
arrive at times that are rounded (4) to the nearest
5 min. For example, the first patient would be told to
come at 8:00 AM, the second patient at 8:35 Am, and the
third at 9:10 am.

Patient Waiting Times and Provider
Idle Times

The patient waiting time refers to the time from when
a patient arrives at the preanesthesia evaluation clinic
to when his or her consultation begins (1,4). Waiting
time starts when the patient arrives, even if they arrive
before they were told to arrive. Because the first step
of a consultation is the review of medical records,
patients may perceive that they waited longer than
their “waiting time.” If the appointment interval is
shorter than the mean consultation time, each succes-
sive patient in the clinic session will have a progres-
sively longer expected waiting time. Each increase in
the appointment interval will result in a shorter mean
patient waiting time. However, the provider idle time,
defined as the total time during the clinic session
when the provider is not caring for a patient because
no patients are waiting to be seen, will become larger.
The ratio of appointment interval to mean consulta-
tion time quantifies the relative valuation placed by an
anesthesia clinic on patients” waiting time versus pro-
viders’ idle time (17-19).

Computer simulation studies of clinic scheduling
recommend appointment intervals that are either ef-
fectively (4) equal to (1,2,4,19) or slightly greater
(18,20) than the mean consultation time to optimally
balance patient waiting time versus provider idle
time. Other common practices in clinics to minimize
provider idle time, such as telling patients to arrive a
few minutes before an appointment (1,2,4,19) and/or
having unequal appointment intervals for successive
patients (19), are based on these principles. The sim-
ulation studies that used parameter values obtained
from actual clinic settings achieved appointment sys-
tems wherein the mean patient waiting time is longer
than the mean consultation time (1,2,4,19,20).

Observational studies of ambulatory clinics, using
appointment intervals that are set to reflect their insti-
tutions’ relative valuation of patient waiting time ver-
sus provider’s idle time, report mean patient waiting
times that exceed the mean consultation times. For
example, among patients seen in two general internal
medicine and geriatric clinics in Detroit, Michigan, the
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ratio of the mean patient waiting time to mean con-
sultation time equaled 1.5 (11). Among patients cared
for by a general practitioner in Tasmania, Australia,
the ratio equaled 1.9 (21). Among patients evaluated
by general practitioners in Lothian, United Kingdom,
the ratio equaled 1.8 (22).

As described above in the section, Mean and Stan-
dard Deviation of Consultation Times, mean consul-
tation times for preanesthesia evaluation are approxi-
mately 30 min. Consequently, if the relative valuations
of patient waiting time versus provider idle time used
by industrial (hospital) engineers and other clinical
specialties are applied to anesthesia clinics, mean pa-
tient waiting times will exceed 30 min.

Surveys of patients’ expectations for waiting have
been performed in the United Kingdom. Patients at a
orthodontic office in Birmingham considered a “rea-
sonable” waiting time to equal 16.1 = 7.9 min (23). The
percentage of patients who perceived that they waited
in excess of 15 min was a strong predictor of differ-
ences in patients’ satisfaction among general medical
practices in West Lothian (24). Among patients wait-
ing in an outpatient surgery clinic in South Wales, half
of the patients would not be satisfied if they waited
32 min or more (25). Among patients seeing general
practitioners in Lothian, half of the patients waiting
more than 30 min felt that they had waited too long
(22).

Anesthesiologists” patients in the United States are
probably no more willing to wait than clinic patients
in the United Kingdom. Consequently, there is a fun-
damental dilemma in providing service to patients in
an anesthesia clinic. If anesthesia clinics use appoint-
ment systems considered appropriate in other ambu-
latory medical clinics, more than half of our patients
will be dissatisfied with the waiting time.

Recommendations for Preanesthesia
Evaluation Clinics

In the next three sections of this article, three factors
that can further increase mean patient waiting times
and decrease patient satisfaction with waiting are dis-
cussed. A) Patients may not arrive promptly for their
appointments (1,4). B) Providers may arrive late for
the first patient in a clinic session (3,4,11). C) Patients
may not have appointments (11).

In the fourth through sixth subsequent sections of
this article, three strategies that may decrease mean
patient waiting times and/or increase patient satisfac-
tion with waiting are evaluated. A) The mean consul-
tation time and its variability can be decreased (2,4,22).
B) Substantial provider idle time can be accepted
(1,2,4,7,19,20,22). C) A more pleasant office environ-
ment for waiting can be created (10,26,27).
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Factor That Can Further Exacerbate Long
Patient Waits: 1) Lack of Patient
Punctuality

Patient punctuality is defined as the difference in time
between when a patient arrives for an appointment
and the scheduled time of the appointment (1). Patient
punctuality is a positive number if the patient arrives
late and a negative number if the patient arrives early.
For example, if the median patient punctuality equals
0 min, then half the patients arrive late and half arrive
early. The impact of improving patient punctuality on
mean patient waiting time has been quantified. For a
mean patient punctuality of 0 min and a mean con-
sultation time of 30 min, a decrease in the standard
deviation of patient punctuality from 1.5 to 1.0 h
causes a =10-min decrease in the mean patient wait-
ing time (4). Punctuality may be best when patients
are not coming to the anesthesia clinic from a preced-
ing appointment.

Factor That Can Further Exacerbate Long
Patient Waits: 2) Provider Tardiness

Provider tardiness is defined as the difference between
the time when the provider is scheduled to start con-
sultation of the first patient in a clinic session and
when the provider actually starts the consultation,
provided the patient arrives punctually. If the pro-
vider starts working early, provider tardiness equals
zero. In an observational study of clinics in eight hos-
pitals in New York City, New York the rank correla-
tion coefficient between a hospital’s percentage of
clinic sessions with less than a 1-h physician tardiness
and the hospital’s percentage of clinic sessions with
less than a 1-h mean patient waiting time equaled 0.93
(3)- In an observational study of patients seen in two
general internal medicine and geriatric clinics in De-
troit, Michigan, the rank correlation coefficient be-
tween physician tardiness and mean patient waiting
time equaled 0.45 (11). The benefit of decreasing pro-
vider tardiness on mean patient waiting time has been
quantified. For parameter values characteristic of an
anesthesia clinic with one provider working 8 h, a
decrease in provider tardiness from 30 to 0 min de-
creases mean patient waiting time by approximately
10 min (4). The deliberate scheduling of provider tar-
diness can be used to decrease provider idle time
(1-3). However, given that in anesthesia clinics mean
patient waiting times will be long (1-3), every effort
should be made to assure provider tardiness equals
Zero.
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Factor That Can Further Exacerbate Long
Patient Waits: 3) Patients Without
Appointments

We refer to a patient as being “added-on” if they need
to be seen on the day that they are referred to the
anesthesia clinic. Waiting patients want to know the
expected duration of a wait (10). Consequently, these
patients should not queue at the anesthesia clinic, but
be given an appointment time. If an add-on patient
cannot be seen during a scheduled clinic session, be-
cause all appointment times have been assigned to
patients, the add-on patients should not be cared for
by a provider immediately before or during a sched-
uled clinic session, so as to not increase other patients’
waiting times (11). If an anesthesia clinic has a pro-
vider available who does not have a scheduled clinic
session, they can care for the add-on patients. Other-
wise, because a provider with a scheduled clinic ses-
sion will also care for add-on patients, then a break
should be planned between the end of the regularly
scheduled clinic session and the start of the session for
add-on patients.

Strategy To Decrease Patient Waiting
Times: 1) Decrease the Mean and
Standard Deviation of Consultation Times

Studies of consultation times in other specialties’
clinics have found that provider practice style is a
predictor of consultation time (5,22). For example,
resident physicians may have longer mean consul-
tation times than experienced anesthesiologists.
Staffing an anesthesia clinic with providers who
work quickly may be advantageous. If more than
one provider can be present during a clinic session,
an appointment system wherein each patient is seen
by the first available provider will achieve a shorter
mean patient waiting time than specifying a priori
which provider will see which patient (1). However,
if each session has only one provider, each provider
should use appointment intervals corresponding to
his or her mean consultation time (4,22). Calculation
of each provider’s optimal appointment interval is
sensitive to the accuracy of the mean and standard
deviation of his or her consultation times (4). To
achieve suitably small standard errors for these val-
ues, the number of measurements should be at least
several hundred (2).

A provider’'s mean consultation time and, conse-
quently, standard deviation of consultation time can be
decreased. Patients with missing external medical
records have longer preanesthesia consultation times
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A I B C D E F G H
1 |
2 |Appointment interval 30
3 |SD punctuality 30
4 |Mean consultation time| 28
5 |SD consultation time 17
6 |Calculated mean wait 0
7 |Total provider idle time 37
8

Scheduled| Patient Actual |Consultation| Provider starts to | Time care | Patient| Provider

9 | arrival time| punctuality| arrival time time care for patient |completed| wait |idle time
10 o] 0 0 28 0 28 0
11 30 0 30 28 30 58 0 2
12 60 0 60 28 60 88 0 2
13 90 0 90 28 90 118 0 2
14 120 0 120 28 120 148 0 2
15 150 0 150 28 150 178 0 2
16 180 0 180 28 180 208 0 2
17 210 0 210 28 210 238 0 2
18 240 0 240 28 240 268 0 2
19 270 0 270 28 270 298 0 2
20 300 0 300 28 300 328 0 2
21 330 0 330 28 330 358 0 2
22 360 0 360 28 360 388 0 2
23 390 0 390 28 390 418 0 2
24 420 0 420 28 420 448 0 2
25 450 0 450 28 450 478 0 2
26

Figure 1. Spreadsheet simulation of a preanesthesia evaluation clinic appointment system. The spreadsheet (Excel 97, Microsoft, Redmond,
WA) includes the package @Risk for Windows (Palisade Corporation, Newfield, NY). Figure 2 shows the corresponding equations. The
figures show a simulation to calculate the mean patient waiting time and provider’s idle time for one 8-h clinic session with one provider,
an appointment interval of 30 min, a mean patient punctuality of 0 min, and a standard deviation of patient punctuality of 30 min. The mean
and standard deviation of consultation time are from the Section Mean and Standard Deviation of Consultation Times. Appropriate
parameter values will vary among anesthesia clinics. For example, clinics with only experienced anesthesiologists providing care or with only
healthy patients may have briefer mean consultation times. The values used here are simply examples. Numerical entries displayed in rows
6 through 25 specify values achieved for one clinic session if patient punctuality always equaled the mean punctuality and if consultation
times always equaled the mean consultation time. When the simulation is run, punctuality and consultation times are variable. Using a
sufficient number of simulations (>5000 clinic sessions) to calculate the two end points to within 1%, the calculated mean patient waiting time

equals 41 min, and provider idle time equals 81 min.

than patients without missing information (28). Strate-
gies to decrease the mean consultation time in the anes-
thesia clinic should focus on assuring provider access to
clinical information at the time of the appointment, such
as surgical dictations, radiograph reports, laboratory re-
ports, and consultant reports (11,28,29). At institutions
without a computer-based (28) patient record, coordi-
nated efforts can successfully assure that a patient’s in-
ternal paper medical record will be available (29). Charts
should be screened for necessary information before the
patient’s appointment (28). The mean consultation time
has not been found to be decreased by the use of a
computerized preanesthesia evaluation record (9).

Strategy To Decrease Patient Waiting
Times: 2) Accept a Substantial Provider

Idle Time

There are three functionally equivalent (20) ap-
proaches to sacrifice provider productivity (increase
provider idle time) to decrease mean patient waiting
time: A) schedule clinic sessions with small num-
bers of consecutive patients followed by a break, B)

deliberately expect many “no-show” patients, or C)
use appointment intervals that are longer than the
mean consultation time. During the idle time,
providers could, for example, be performing the
screening of charts as considered in the preceding
paragraph.

A. Create Provider Idle Time by Scheduling
Clinic Sessions with Small Numbers of
Consecutive Patients Followed by a Break

Planned breaks provide a mechanism for the provider
to catch-up in seeing patients. Observational studies of
clinics (22) and computer simulations (1,4,20) using
parameter values obtained from clinics show that the
mean patient waiting time increases with the duration
of the clinic, expressed either in terms of number of
appointments or duration (1,4,20). Each successive pa-
tient in a clinic session has a longer expected waiting
time (2,22).

An anesthesia clinic could plan, for example, a 1-h
break between morning and afternoon sessions (22). The
provider would finish seeing the last patient in the
morning clinic session, and would be idle until the time
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A B C D E F G H I

1
2 |Appointment interval 30
3 |SD punctuality 30
4 |Mean consultation time 28
5 |SD consultation time 17
6 |Calculated mean wait |{"=AVERAGE(G10:G25)
7 [Total provider idle time |"=SUM(H11:H25)
8

Actual Provider starts to care | Time care Provider
9 | Scheduled arrival time | Patient punctuality | arrival time| Consultation time for patient completed | Patient wait| idle time
10 |0 "=RiskNormal(0,B3) "=A10+B10 |"=RiskLognorm(B4,B5) |"=IF(C10>0,C10,0) "=E10+D10{"=E10-C10
11 |"=A10+B2 "=RiskNormal(0,B3) "=A11+B11 |"=RiskLognorm(B4,B5) |"=IF(F10>C11,F10,C11) |"=E11+D11|"=E11-C11 |"=E11-F10
12 {"'=A11+B2 "=RiskNormal(0,B3) "=A12+B12 |"=RiskLognorm(B4,B5) |"=IF(F11>C12,F11,C12) |"=E12+D12|"=E12-C12 |"=E12-F11
13 |"=A12+B2 "=RiskNormal(0,B3) "=A13+B13 |"=RiskLognorm(B4,B5) |"=IF(F12>C13,F12,C13) |"=E13+D13|"=E13-C13 |"=E13-F12
14 {"=A13+B2 "=RiskNormal(0,B3) "=A14+B14 |"=RiskLognorm(B4,B5) |"=IF(F13>C14,F13,C14) |"=E14+D14 |"=E14-C14 |"=E14-F13
15 ['=A14+B2 "=RiskNormal(0,B3) "=A15+B15 |"=RiskLognorm(B4,B5) |"=IF(F14>C15,F14,C15) |"=E15+D15 |"=E15-C15 |"=E15-F14
16 {"=A15+B2 "=RiskNormal(0,B3) "=A16+B16 |"=RiskLognorm(B4,B5) |"=IF(F15>C16,F15,C16) |'=E16+D16 |"=E16-C16 |"=E16-F15
17 ['=A16+B2 "=RiskNormal(0,B3) "=A17+B17 |"=RiskLognorm(B4,B5) |"=IF(F16>C17,F16,C17) |"'=E17+D17 |"=E17-C17 |"=E17-F16
18 ["=A17+B2 "=RiskNormal(0,B3) "=A18+B18 |"=RiskLognorm(B4,B5) |"=IF(F17>C18,F17,C18) |"=E18+D18 |"=E18-C18 |"=E18-F17
19 ['=A18+B2 "=RiskNormal(0,B3) "=A19+B19 |"=RiskLognorm(B4,B5) |"=IF(F18>C19,F18,C19) |"=E19+D19 |"=E19-C19 |"=E19-F18
20 ["=A19+B2 "=RiskNormal(0,B3) "=A20+B20 |"=Riskl.ognorm(B4,B5) |"=IF(F19>C20,F19,C20) |"'=E20+D20 |"=E20-C20 |"=E20-F19
21 |"=A20+B2 "=RiskNormal(0,B3) "=A21+B21 |"=RiskLognorm(B4,B5) | "=IF(F20>C21,F20,C21) |"=E21+D21 |"=E21-C21 |"=E21-F20
22 |"=A21+B2 "=RiskNormal(0,B3) "=A22+B22 |"=RiskLognorm(B4,B5) |"=IF(F21>C22,F21,C22) |"=E22+D22 |"'=E22-C22 |"=E22-F21
23 ["=A22+B2 "=RiskNormal(0,B3) "=A23+B23 |"=RiskLognorm(B4,B5) |"=IF(F22>C23,F22,C23) |"'=E23+D23 |"=E23-C23 |"=E23-F22
24 |"=A23+B2 "=RiskNormal(0,B3) "=A24+B24 |"=RiskLognorm(B4,B5) |"=IF(F23>C24,F23,C24) |"=E24+D24 |"=E24-C24 |"=E24-F23
25 ["'=A24+B2 "=RiskNormal(0,B3) "=A25+B25 |"=RiskLognorm(B4,B5) |"=IF(F24>C25,F24,C25) |"=E25+D25 |"=E25-C25 |"=E25-F24
26

Figure 2. Equations for the spreadsheet simulation explained in Figure 1. The spreadsheet (Excel 97, Microsoft, Redmond, WA) simulation
uses the package @Risk for Windows (Palisade Corporation, Newfield, NY). Figure 2 gives every equation needed to run the simulations
using these packages. All parameter values needed to run the simulations are given in column C, rows 2-7 of Figures 1 and 3. Consultation
times of patients at the University of Iowa are log normal (ExpertFit, Averill M. Law & Associates, Tucson, AZ), as confirmed by using the

distribution function difference plot, density /histogram over plot, and Anderson-Darling test (P > 0.25).

of the start of the afternoon session. A scheduled 1-h
break would not imply that the provider would take a
1-h break each day. The provider should not be late for
the start of the afternoon session.

To choose an appropriate duration for a provider
break, consultation times and patient punctuality
should be measured and used in computer simula-
tions (17). An example of this process for an anesthesia
clinic is given in Figures 1-3. All material in this
review article from new computer simulations are
listed with reference to Figures 1, 2, or 3. A 1-h
planned break between a provider’s morning and af-
ternoon sessions would decrease mean patient waiting
time from 41 to 30 min, albeit by increasing provider
idle time from 81 (utilization 83%) to 123 min (utiliza-
tion 74%) (Figures 1-3).

B. Create Provider Idle Time by Deliberately
Expecting Many “No-Show” Patients

Patient complexity (5) (i.e, ASA physical status) (28)
predicts consultation time. Some anesthesiologists may
choose to have patients with no preexisting medical
problems undergoing relatively minor surgery not be
seen in the preanesthesia evaluation clinic. Ideally, the
decision that a patient does not need an appointment in
the anesthesia clinic would be made before the appoint-
ment is made (7). However, at many institutions, the

ideal is impractical because the medical assessment to
make this decision is performed on the day the patient
would be seen in the anesthesia clinic. Because the pa-
tient has an appointment but is not evaluated in the
anesthesia clinic, this practice has the same impact on the
anesthesia clinic as if the patient were a no-show. Screen-
ing patients upon arrival at the anesthesia clinic for their
appointment by a registered nurse to determine whether
they need to be seen preoperatively by the provider has
a similar effect. If the choice of an appointment time is
made without consideration of patient complexity, pa-
tients who do not need to be seen in the anesthesia clinic
will have appointment times distributed randomly
throughout the clinic session (4). The chance that a pa-
tient will be a no-show will be equally likely throughout
the day. These patients” appointment times will there-
fore serve as provider idle time. Characteristically, to
decrease the impact of no-shows on provider idle time,
the appointment interval would be shortened propor-
tionately by the percentage of patients who are fore-
casted to be no-shows (1,4). Instead, with the objective of
decreasing mean patient waiting time at the expense of a
greater provider idle time, computer simulation can be
used to choose a smaller decrease in the appointment
interval. Reiterating, though, this strategy serves only to
achieve a slight benefit from an unfortunate situation;
ideally, the decision that a patient does not need an
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A B C D E F G H |

1
2 (Appointment interval 30
3 |SD punctuality 30
4 |Mean consultation time 28
5 |SD consultation time 17
6 |Calculated mean wait 0
7 |Total provider idle time 92
8

Scheduled| Patient Actual |Consultation| Provider starts to | Time care | Patient | Provider
9 |arrival time|punctuality| arrival time time care for patient |completed| wait |idle time
10 0 0 0 28 0 28 0
11 30 0 30 28 30 58 0 2
12 60 0 60 28 60 88 0 2
13 90 0 90 28 90 118 0 2
14 120 0 120 28 120 148 0 2
15 150 0 150 28 150 178 0 2
16 180 0 180 28 180 208 0 2
17 270 0 270 28 270 298 0 62
18 300 0 300 28 300 328 0 2
19 330 0 330 28 330 358 0 2
20 360 0 360 28 360 388 0 2
21 390 0 390 28 390 418 0 2
22 420 0 420 28 420 448 0 2
23 450 0 450 28 450 478 0 2
24

Figure 3. Computer simulation of a 1-h planned break between morning and afternoon clinic sessions by one provider. Explanations for
entries are given in Figures 1 and 2. Comparing Figure 1 to Figure 3, the 1-h break is added in cell A17. Running the simulation for >5000
clinic sessions, the calculated mean patient waiting time equals 30 min and mean provider idle time is 123 min.

appointment in the anesthesia clinic would be made
before the appointment is made.

C. Create Provider Idle Time by Using Longer
Appointment Intervals

If the mean consultation time is 30 min and patients
are scheduled at intervals of 45 min, then the mean
patient waiting time will be minimal, although at the
expense of substantial provider idle time. Anesthesi-
ologists can choose an appointment interval for their
clinic by using computer simulation and their relative
valuation of patient waiting time versus provider idle
time. For example, by increasing the appointment in-
terval of the example given in Figures 1 and 2 from 30
to 35 min, the simulated mean patient waiting time is
decreased from 41 to 28 min, while provider idle time
is increased from 81 (utilization 83%) to 120 min (uti-
lization 75%). To achieve the maximum decrease in
the mean patient waiting time for a given increase in
provider idle time, appointment intervals should be of
unequal duration; equations to calculate these optimal

appointment intervals are given in Reference 19. The
calculation of optimal appointment intervals for anes-
thesia clinics with more than one provider caring for
each patient (e.g., a registered nurse before and after
an anesthesiologist) is complicated and requires the
use of computer simulation and specialized optimiza-
tion techniques.

Strategies That May Increase Patient
Satisfaction with Waiting: 3) Provide
Activities for Patients as They Wait

Simple practices can assuage the apparent lack of respect
or concern evident to patients in being forced to wait in
a clinic (26). Apologize for the delay (27). Provide an
accurate estimate of the waiting time (10). Offer the
patient the option of leaving and returning later for
another appointment (26). Provide an estimate of the
minimum time the patient will need to wait, to provide
the patient with flexibility (e.g., to get lunch) (10). Pro-
vide ample reading material, drinks, snacks, a quiet
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waiting area, and a television area (23). Acknowledge
periodically that the patient has not been forgotten (27).
Ensure that staff who are audible or visible appear to be
busy caring for other patients (27).

At some preanesthesia evaluation clinics, the patients
can be busy doing other patient care activities while they
are waiting for the start of consultation and/or while
waiting for the provider to review their medical records.
For example, phlebotomy, physiotherapy instruction,
and/or preoperative education can, at some institutions,
be performed before the patient has been evaluated.

Summary

Anesthesiologists can use the science of clinic sched-
uling (1,4,6,27) to design appointment systems for pre-
anesthesia evaluation clinics. The principal reasons re-
ported for inappropriately [or arguably (26) unethically
(30)] long patient waiting times are provider tardiness,
lack of patient punctuality, patient no-shows, and im-
properly designed appointment systems (4). However,
the fundamental reason why anesthesia clinics have
such long patient waiting times is because of their rela-
tively long mean (and consequently standard deviation)
of consultation times. If commonly applied valuations of
provider idle time to patient waiting time are used in
anesthesia clinics, appointment intervals will be suffi-
ciently brief that the mean patient waiting time will be at
least the mean consultation time or half an hour. Patients
will be dissatisfied with this level of service (22-25).
Therefore, efforts to decrease the mean patient waiting
time in anesthesia clinics should focus foremost on min-
imizing the mean consultation time and its variability,
which can most likely be achieved by assuring that pro-
viders have rapid access to relevant clinical information,
including external medical records, surgical dictations,
etc (11,28,29).

Anesthesiologists managing anesthesia clinics may
find it valuable to apply other interventions to de-
crease patient waiting times. Scheduling of preanes-
thesia evaluation and surgical clinics should be coor-
dinated to assure patient punctuality (1,4). Providers
should be on time for the start of their sessions (1-
4,11). If an add-on patient cannot be seen during a
scheduled clinic session, because all appointment
times have been assigned to other patients, the add-on
patient should be seen by a different provider or at the
end of the regularly scheduled clinic session. Mean
consultation times should be measured accurately for
each provider. Substantial provider idle time should
be expected. Appropriate values for breaks, appoint-
ment intervals, and percentage no-shows should be
determined by computer simulation, using parame-
ters appropriate for each provider and anesthesia
clinic. Finally, traditional efforts at making waiting for
a consultation tolerable should be made.
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