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T
he number and complexity of chemotherapy dispensed and
administered in outpatient settings continue to increase,1

with added intricacies to its delivery process. Reducing wait
time and associated treatment burden has been recognized as

an important contributor to patient satisfaction and well-being.2

Patients with cancer experience significant emotional distress, with
rates of depression ranging from 14% to 33%.3,4 Although the effect of a
cancer diagnosis and its implications for mortality are critical, one must
consider the contribution of the disease burden on the patient’s quality
of life.5 Uncomfortable waiting areas and the length of wait time for
medical test results, appointments, and dispensing of chemotherapy have
been identified as a major source of dissatisfaction.6-9 Waiting periods
have been linked to a multitude of anxiety-related problems such as
anticipatory nausea and vomiting.10 Long unoccupied wait times may
contribute to patient discomfort unnecessarily, thereby increasing psy-
chological burden and contributing to a sense of rejection or abandon-
ment.11 The reduced life expectancy of patients with cancer aggravates
this issue.

The use of pagers among patients undergoing outpatient chemothera-
py had positive results such as reduction in boredom and increased peace
of mind.12 Patients judge waiting periods of more than 30 minutes as
unacceptable.13

Realizing the negative effect of wait time on oncology patients, our
goals were to implement an automated pharmacy dispensing prioritization
system and to evaluate its effect on the timing of dispensing and admin-
istration of chemotherapy.

BACKGROUND

We evaluated the effects of modifications in the adult chemotherapy
pharmacy dispensing process from March 1, 2005, through March 2,
2006, at the Sidney Kimmel Comprehensive Cancer Center (SKCCC) at

the Johns Hopkins Hospital. The
SKCCC sees 2300 new patients with
cancer annually and provides more
than 12,000 outpatient chemotherapy
treatments. Most outpatient chemo-
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Objectives:To implement an automated pharmacy
dispensing prioritization system and to evaluate
its effect on the timing of dispensing and admin-
istration of chemotherapy.

Study Design: An electronic chemotherapy dis-
pensing system that prioritized orders for phar-
macy processing based on anticipated patient
arrival at the oncology outpatient unit was
implemented, followed by an educational 
intervention for pharmacy staff.

Methods: A time-controlled study evaluating the
effect of the electronic chemotherapy dispensing
system on late, early, and “within target” dispens-
ing and administration of chemotherapy was
conducted.

Results: A total of 13,138 chemotherapies were
prepared and released pending medical clearance
based on laboratory results (hereafter referred to
as pending counts) (8677 [66.0%]) or pending
arrival of the patient (hereafter referred to as
pending arrival) (4461 [34.0%]) from March 1,
2005, to March 2, 2006. Chemotherapy dispens-
ing and administration times were retrospectively
compared with chemotherapy appointment times
after adjustment for late patient arrival.
Dispensing times continuously decreased from 
a mean delay in dispensing of 12 minutes after
the adjusted chemotherapy appointment time 
at baseline to dispensing a mean of 5 minutes
ahead of the scheduled time by the end of the
study. Chemotherapy treatments dispensed with-
in target increased from 62.9% to 74.7% (pending
arrival) and from 53.4% to 68.1% (pending
counts), and those administered within target
increased from 64.9% to 71.8% (pending arrival)
and from 56.0% to 70.1% (pending counts).

Conclusion: An automated intervention for syn-
chronizing chemotherapy preparation with antici-
pated times for administration was associated
with significant reduction in wait times.
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therapy administered at the SKCCC is prepared on the day
of administration to address chemotherapy stability limita-
tions and financial concerns associated with wasting expen-
sive pharmaceuticals because of late treatment plan changes.

Preparing chemotherapy on the day of administration
requires a trigger. The outpatient chemotherapy pharmacy
uses 2 triggers, pending counts (PC) and pending arrival (PA).
Chemotherapy orders are classified as PC if the medical clear-
ance based on same-day laboratory results will trigger
chemotherapy preparation. Chemotherapy orders are classi-
fied as PA if physical arrival of the patient to the oncology
center is sufficient to trigger preparation. All patients visiting
the oncology outpatient unit with PC and PA chemotherapy
were included in this study.

During the baseline period from March 1, 2005, to May
5, 2005, chemotherapy orders were prepared in the oncolo-
gy pharmacy in chronologic order based on patient arrival
time (PA) or the time of medical clearance (PC). This
chronologic order was communicated to the pharmacist
electronically via a point-of-service computer system. This
system avoided the preparation of chemotherapy for patients
who failed to show for an appointment or who failed medical
clearance.

After preparation and quality control, the pharmacist
logged the chemotherapy as dispensed in the information sys-
tem, and it was transported to the oncology outpatient unit
via a conveyer belt. At the oncology unit, the chemotherapy
administration followed an appointment schedule. A chemo-
therapy appointment time was assigned to each patient in
advance based on protocol requirements, patient preference,
and provider and space availability. To reduce the number of

SKCCC visits, patients were frequently scheduled to see their
medical provider, undergo diagnostic testing, or receive radia-
tion therapy on the day of chemotherapy administration.

In the baseline first-come, first-serve system, chemotherapy
delivered to the oncology outpatient unit in the morning was
often not administered until late in the afternoon because of
patient unavailability. Meanwhile, chemotherapy needed early
for patients waiting at the oncology unit often would not arrive
until hours later. This system resulted in prolonged patient
wait times, decreased patient satisfaction, frequent telephone
calls, and increased stress levels for nurses and pharmacists.

METHODS
Intervention

To reduce wait times and intervals between dispensing and
administration of chemotherapy, an electronic chemotherapy
dispensing system was introduced that prioritized dispensing
based on anticipated patient arrival at the oncology outpa-
tient unit. Previously, dispensing had been prioritized based
on the chronologic order of the patient’s arrival to the institu-
tion and the time of medical clearance to receive chemother-
apy. Following the modification of the order queue in the
electronic dispensing system, the pharmacy staff was educated
in a 1-hour session on the importance of avoiding order batch-
ing and on the need to prioritize chemotherapy orders as indi-
cated by the electronic dispensing system.14 Visual reminders
were posted in the work area as reinforcement.

The implementation and evaluation order was as follows.
Baseline performance was measured from March 1, 2005, to
May 5, 2005. The intervention was implemented in 3 phas-

es. Phase 1 began May 6,
2005, and included intro-
duction of a basic version of
the electronic chemotherapy
dispensing system that priori-
tized chemotherapy orders for
pharmacist processing based
on the prescheduled appoint-
ment time without account-
ing for late patient arrival.
Phase 2 began September 29,
2005, when the electronic
dispensing system was re-
fined to account for late pa-
tient arrival and to modify
chemotherapy order priority
accordingly. Phase 3 began
February 6, 2006, when the

n MANAGERIAL n

310 n www.ajmc.com n MAY 2008

n Figure 1. Design of the Electronic Chemotherapy Dispensing System 

The adjusted chemotherapy appointment time is the prescheduled chemotherapy appointment time adjusted for
late patient arrival.



already described educational intervention for pharmacy
staff was conducted.

Figure 1 shows the final design of the electronic chemother-
apy dispensing system. On arrival (PA) or medical clearance
(PC), the patient’s order is ranked according to an adjusted
chemotherapy appointment time calculated as the original
chemotherapy appointment time plus an adjustment period for
late patient arrival. The adjusted period is calculated as the dif-
ference between a patient’s first appointment of the day and
his or her registration time on arrival. (For example, if the
patient’s first appointment is at 8:30 AM and his or her reg-
istration time is at 8:40 AM, the adjusted chemotherapy
appointment time would be 10 minutes later than the
prescheduled chemotherapy appointment time.) No adjustment
is made when a patient arrives or is registered early or on time.

Measures
To evaluate the effectiveness of the interventions, 2 out-

come measures were used throughout. These included
chemotherapy dispense interval (dispense time minus adjust-
ed chemotherapy appointment time) and chemotherapy
administration interval (administration time minus adjusted
chemotherapy appointment time). A negative value indicates
that the chemotherapy was dispensed or administered before
the adjusted chemotherapy appointment time. Chemotherapy
dispense time was defined as the time the pharmacist elec-
tronically labeled the chemotherapy as dispensed. Chemo-
therapy administration time was defined as the start time of
the first chemotherapy infusion.

Data Collection
The oncology clinical information system (OCIS) at the

Johns Hopkins Hospital15 tracks appointment times, patient
arrivals, medical clearance times (if applicable), and chemo-

therapy dispensing and administration times. Data are logged
automatically (on arrival through bar-coded card swipe at a
kiosk) and by the staff in real time. The OCIS functions as an
electronic communication tool among admission, pharmacy,
and oncology staff providing up-to-the-minute information
on patient status.

From March 1, 2005, to March 2, 2006, all patients with
PC and PA chemotherapy orders were included. Data were
retrieved from the OCIS for each outpatient visit, including
the patient’s appointments, time of registration, time of
medical clearance if applicable, time of chemotherapy dis-
pensing, and time of chemotherapy administration. All vis-
its missing 1 or more of the data points were excluded from
the study sample.

No patient identifiers or information on staff performance
was collected. This quality improvement project was performed
with departmental and institutional leadership approval.

Data Analysis
Data were retrieved retrospectively from the OCIS. The

chemotherapy administration and dispense intervals were cal-
culated for each visit. Dispense time earlier than 90 minutes
before the adjusted chemotherapy appointment time was con-
sidered early and more than 30 minutes after the adjusted
chemotherapy appointment time was considered late.
Administration time earlier than 45 minutes before the
adjusted chemotherapy appointment time was considered
early and more than 75 minutes after the adjusted chemother-
apy appointment time was considered late. Administration
and dispense intervals that did not meet time criteria for early
or late were considered “within target.”

A daily mean of dispense intervals was calculated for all
chemotherapy orders (PC and PA), and a regression analysis
across the study period was performed. Data were analyzed
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n Table 1. Comparison of the Distribution of All Chemotherapies Dispensed and Those Included in the Analysis
by Study Phasea

Chemotherapies With
All Chemotherapies Complete Data

Pending Pending Pending Pending
Variable Dates Total Arrival Counts Total Arrival Counts

Baseline 3/1/2005 to 5/5/2005 2042 630 (30.9) 1412 (69.1) 1348 442 (32.8) 906 (67.2)

Phase 1 5/6/2005 to 9/28/2005 4710 1578 (33.5) 3132 (66.5) 3106 1039 (33.5) 2067 (66.5)

Phase 2 9/29/2005 to 2/5/2006 4445 1520 (34.2) 2925 (65.8) 3075 1118 (36.4) 1957 (63.6)

Phase 3 2/6/2006 to 3/31/2006 1941 733 (37.8) 1208 (62.2) 1941 733 (37.8) 1208 (62.2)

aData are given as number (percentage). 



using Minitab statistical software (Minitab Inc, State
College, Pennsylvania).

RESULTS

From March 1, 2005, to March 31, 2006, 13,138 chemo-
therapies were prepared in the SKCCC pharmacy. These were

released PC (8677 [66.0%]) or PA
(4461 [34.0%]) (Table 1).

One hundred twelve different
chemotherapy agents or chemo-
therapy combinations were dis-
pensed for 1807 unique patients.
Combined chemotherapy agents
(such as cyclophosphamide, doxo-
rubicin, vincristine, and prednisone)
accounted for 1595 (12.1%) of all
dispensed chemotherapies. The
number of chemotherapies dis-
pensed ranged from 1 to 57 per
patient (mean, 7.3; median, 5).

Times for appointment, registra-
tion, dispensing, and chemotherapy
administration were available for
8976 chemotherapies (68.3%). There
was no significant difference be-
tween the distribution of all

chemotherapies and of those for which administration and
dispense times were available.

From March 1, 2005, to March 31, 2006, chemotherapy
dispense intervals decreased from a mean delay in dispensing
of 12 minutes after the adjusted chemotherapy appointment
time at baseline to dispensing 5 minutes ahead of the sched-
uled time by the end of the study. Figure 2 shows the
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n Table 2. Dispense and Administration Intervals and Distribution for Pending Arrival Orders by 
Study Phasea

Study Phase No. Mean, min Early Within Target Late

Dispense Interval 
(Dispense Time Minus Adjusted Chemotherapy Appointment Time)

Baseline 442 −12.6 47 (10.6) 278 (62.9) 117 (26.5)

Phase 1 1093 −22.2 149 (13.6) 718 (65.7) 226 (20.7)

Phase 2 1118 −18.8 125 (11.1) 781 (69.9) 212 (19.0)

Phase 3 574 −29.1 73 (12.7) 429 (74.7) 72 (12.5)

Administration Interval 
(Administration Time Minus Adjusted Chemotherapy Appointment Time)

Baseline 442 37.1 37 (8.4) 287 (64.9) 118 (26.7)

Phase 1 1093 34.7 89 (8.1) 743 (68.0) 261 (23.9)

Phase 2 1118 36.1 94 (8.4) 769 (68.8) 255 (22.8)

Phase 3 574 32.0 40 (7.0) 412 (71.8) 122 (21.3)

aData are given as number (percentage). The adjusted chemotherapy appointment time is the prescheduled chemotherapy appointment time
adjusted for late patient arrival. Pending arrival orders are chemotherapy orders that do not require waiting for any laboratory test results before
processing can be started in the pharmacy.

n Figure 2. Trend of Daily Averages for Dispense Intervals During the Study
Period
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reduction in dispense intervals based on daily means (regres-
sion coefficient [SE], −0.05 [0.01]; P <.001). 

Further analysis was performed in the 2 major groups (PA
and PC). The outcome measures for all interventions were
the proportions of chemotherapy dispensed and administered
within the desired period (within target).

Pending Arrival
Table 2 gives the PA dispense intervals. There was a signif-

icant difference in the dispense interval between groups (χ2
6

= 39.9, P <.001). Figure 3 shows the dispense intervals by
phase. Each subsequent phase was associated with increases in
percentages for chemotherapy dispensed within target.

Table 2 also gives the PA administration intervals. There
was no difference in the administration interval for
chemotherapy between baseline, phase 1, and phase 2. There
was a significant difference between phase 3 and baseline (χ2

2

= 39.7, P <.001).

Pending Counts
Table 3 gives the PC dispense intervals. There was a signif-

icant difference in the dispense interval between groups (χ2
6

= 59.9, P <.001). Figure 3 shows the dispense intervals by
phase. While at baseline only one-half of the chemotherapies
were dispensed within target, during phase 3 this had
increased to more than two-thirds.

Table 3 also gives the PC administration intervals. There
was a significant difference in the administration interval
between groups (χ2

6 = 43.7, P <.001). Figure 4 shows the

administration intervals by phase. As with chemotherapy dis-
pense intervals, we saw an improvement in chemotherapy
administration intervals from baseline to phase 1, a slight drop
in performance during phase 2, and again a significant per-
formance improvement during phase 3.

DISCUSSION

Chemotherapy delivery in the ambulatory setting is
becoming increasingly complex.1 The high numbers of pa-
tients and progressively more intricate treatment regimens
lead to increased demand on pharmacy services that may
translate into prolonged patient waiting. Waiting has been
associated with decreased patient satisfaction and can be a
source of anxiety and stress to oncology patients.6,7,10

Patient wait times during chemotherapy treatment are the
result of therapeutic indications (eg, infusion times) and
process delays. Chemotherapy administration is always associ-
ated with variable periods of waiting dependent on the time
required for hydration and chemotherapy infusions. As com-
plicated combination regimens become the norm for most
oncologic diagnoses, these issues will become more problem-
atic in the future.

Ideally, oncology patients should not need to wait for their
chemotherapy to be prepared for administration. However, in
view of high drug costs16 and chemical stability characteris-
tics,17,18 most chemotherapy treatments are prepared on the
day of administration, thereby increasing the likelihood of
patient wait times. In addition, many chemotherapy agents
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n Figure 3. Dispense Intervals by Phase

20

10

0

−10

−20

−30

1 2

Phase

M
ea

n
D

is
p

en
se

In
te

rv
al

,m
in

Phase

3 Baseline 1 2 3Baseline

Pending Arrival
95% CI for the Mean

Pending Counts
95% CI for the Mean

CI indicates confidence interval.



must be infused slowly during several hours. This may create
prolonged turnaround times for available beds in chemother-
apy units, resulting in efficiency challenges.

In fact, many ambulatory chemotherapy regimens need to
be started early in the day to assure completion by the end of
business hours. This results in a peak demand for pharmacy
services in the morning hours. The demands for same-day

preparation in addition to peak morning hour demands place
a significant burden on the chemotherapy delivery units and
the pharmacy staff and may delay chemotherapy administra-
tion or lead to errors. At our institution, a baseline time
study of the chemotherapy delivery process before imple-
mentation of this intervention revealed that many of the
delays encountered by our patients are due to prolonged

waits for their che-
motherapy to arrive
at the chemotherapy
unit from the pharmacy
(data not shown). Our
hypothesis was that
prioritization of chemo-
therapy dispensing from
the pharmacy based
on anticipated patient
arrival times at the che-
motherapy unit would
reduce the wait times.

Our intervention
synchronized chemo-
therapy dispensing in
the outpatient phar-
macy with the antici-
pated chemotherapy
administration time at
the unit. Because our
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n Table 3. Dispense and Administration Intervals and Distribution for Pending Counts Orders by Study Phasea

Study Phase No. Mean, min Early Within Target Late

Dispense Interval 
(Dispense Time Minus Adjusted Chemotherapy Appointment Time)

Baseline 906 14.5 50 (5.5) 484 (53.4) 372 (41.1)

Phase 1 2067 3.9 133 (6.4) 1261 (61.0) 673 (32.6)

Phase 2 1957 5.4 138 (7.1) 1158 (59.2) 661 (33.8)

Phase 3 819 −7.2 66 (8.1) 558 (68.1) 195 (23.8)

Administration Interval 
(Administration Time Minus Adjusted Chemotherapy Appointment Time)

Baseline 906 53.2 51 (5.6) 507 (56.0) 348 (38.4)

Phase 1 2067 44.4 118 (5.7) 1334 (64.5) 615 (29.8)

Phase 2 1957 52.3 111 (5.7) 1205 (61.6) 641 (32.8)

Phase 3 819 41.3 41 (5.0) 574 (70.1) 204 (24.9)

aData are given as number (percentage). The adjusted chemotherapy appointment time is the prescheduled chemotherapy appointment time
adjusted for late patient arrival. Pending counts orders are chemotherapy orders that require waiting for laboratory test results before chemotherapy
preparation can be started in the pharmacy.

n Figure 4. Administration Intervals by Phase 
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intervention focused on modifying a process
queue, it was easy to implement and sustain and
did not require intensive staff training.

Our intervention was associated with a signifi-
cant increase in chemotherapy dispensed within
target range for the PA and PC groups. There was
also a significant increase in chemotherapy admin-
istered within target range for both groups.

The following limitations are acknowledged.
We collected data retrospectively from an exist-
ing chemotherapy management system. The
study design is a time-controlled study and is subject to bias
based on other changes to the delivery system of
chemotherapy. However, there were no other interventions
affecting pharmacy processing during the study period (such
as change in scheduling policies or change in staffing pat-
terns). The demand for pharmacy services (measured in the
number of doses dispensed) during the study period
remained stable.

This study measured the effect on patient care as reflected
in the dispensing and administration times. Unfortunately, we
were unable to complement the data in this study with patient
satisfaction data from before and after the intervention.
However, anecdotal reports from our medical providers and
nursing staff reflected fewer episodes of patient or family com-
plaints about prolonged waits for chemotherapy, a matter that
unfortunately used to occur with predictable frequency before
our intervention.

Some of our patients did not have a complete set of data
that included dispensing and administration times and had to
be dropped from the analysis. However, the characteristics of
these patients were not significantly different from those of
patients with complete data sets.

Another limitation of this study is the reliance on pharma-
cists and nurses to self-report the chemotherapy dispense and
administration times. Those times are entered in real time as
part of an existing information system, decreasing any chances
of recall bias. We have no reason to believe that times are
being erroneously or selectively entered for patients.

Because of the unique issues related to the administration
of chemotherapy, the findings of this study cannot be general-
ized to all medication delivery systems. However, our findings
may be generalized to other institutions with similar
chemotherapy delivery processes characterized by same-day
chemotherapy preparation and a high demand on pharmacy
services.

We demonstrated that a simple intervention in an elec-
tronic dispensing system for chemotherapy agents can have a
significant effect on delivery and administration times. Such

an intervention may have widespread applications for reduc-
ing patient wait times in oncology and other healthcare deliv-
ery settings where orchestration of multiple services during
short periods is required for patient care.

Future research is needed on additional interventions to
reduce oncology patient wait times. Innovative approaches
for increasing efficiency of the chemotherapy delivery
process, while reducing opportunities for medication
errors, should be studied. Patient and provider scheduling
preferences for diagnostic and treatment services are other
determinants of patient wait times that require further
examination.

CONCLUSIONS

Patients receiving chemotherapy have ranked the length
of time the treatment takes as more important on satisfaction
scores than medical problems such as feeling anxious or
tense.19 The wait time for dispensing of chemotherapy has
been identified as a major source of dissatisfaction.20,21

This study evaluated the effect on wait time of an auto-
mated intervention for synchronizing patients’ chemotherapy
preparation with anticipated times for administration. The
intervention was easy to implement and was associated with a
significant reduction in patient wait time for chemotherapy
dispensing and administration. Further research on innova-
tive ways for improving efficiency of chemotherapy processing
and administration, while reducing opportunities for medica-
tion errors, is needed.
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Take-away Points
Extensive wait times for chemotherapy are a major cause of dissatisfaction
for oncology patients. Waiting periods have been linked to anxiety-related
problems such as anticipatory nausea and vomiting.

n This vulnerable population with decreased immunity and little time
to waste is often required to wait in public areas for chemotherapy to be
prepared.

n We describe a simple technique that involved the reordering of the
chemotherapy queue in an outpatient pharmacy system that reduced wait
times substantially.



Authorship Information: Concept and design (HJA, LEW, ROD, PBT,
MMB, KMV, WAM, KKM, CUL); acquisition of data (HJA, LEW, PBT,
MMB, KMV, KKM); analysis and interpretation of data (HJA, MMB, WAM,
KKM, CUL); drafting of the manuscript (HJA, LEW, PBT, CUL); critical revi-
sion of the manuscript for important intellectual content (HJA, WAM, CUL);
statistical analysis (HJA, CUL); provision of study materials or patients
(MMB, WAM, KKM); administrative, technical, or logistic support (LEW,
ROD, MMB, KMV, WAM, KKM); and supervision (CUL). 

Address correspondence to: Hanan J. Aboumatar, MD, MPH, Center for
Innovation in Quality Patient Care, Johns Hopkins University School of
Medicine, 601 N Caroline St, Ste 2080, Baltimore, MD 21287-0765. E-mail:
habouma1@jhmi.edu.

REFERENCES
1. Benson RJ, Burnet NG, Williams MV,Tan LT. An audit of clinic con-
sultation times in a cancer centre: implications for national manpower
planning. Clin Oncol (R Coll Radiol). 2001;13(2):138-143.

2. Hirte HW, Kagoma S, Zhong L, et al. Dose banding of chemotherapy
doses at the Juravinski Cancer Centre [abstract]. In: ASCO Annual
Meeting Proceedings (Post-Meeting Edition). J Clin Oncol. 2006;
24(18S)(June 20 suppl). Abstract 6099.

3. Berard RM, Boermeester F, Viljoen G. Depressive disorders in an
out-patient oncology setting: prevalence, assessment, and manage-
ment. Psychooncology. 1998;7(2):112-120.

4. Payne DK, Hoffman RG,Theodoulou M, Dosik M, Massie MJ.
Screening for anxiety and depression in women with breast cancer:
psychiatry and medical oncology gear up for managed care.
Psychosomatics. 1999;40(1):64-69.

5.Turner J, Kelly B, Swanson C, Allison R, Wetzig N. Psychosocial
impact of newly diagnosed advanced breast cancer. Psychooncology.
2005;14(5):396-407.

6. Bredart A, Razavi D, Delvaux N, Goodman V, Farvacques C,Van Heer C.
A comprehensive assessment of satisfaction with care for cancer
patients. Support Care Cancer. 1998;6:518-523.

7. Gourdji I, McVey L, Loiselle C. Patients’ satisfaction and importance

ratings of quality in an outpatient oncology center. J Nurs Care Qual.
2003;18(1):43-55.
8. von Plessen C, Aslaksen A. Improving the quality of palliative care for
ambulatory patients with lung cancer. BMJ. 2005;330(7503):1309-1313.
9. McKinnon K, Crofts PD, Edwards R, Campion PD, Edwards RH.The
outpatient experience: results of a patient feedback survey. Int J Health
Care Qual Assur Inc Leadersh Health Serv. 1998;11(4-5):156-160.
10. Sitzia J, Wood N. Patient satisfaction with cancer chemotherapy
nursing: a review of the literature. Int J Nurs Stud. 1998;35(1-2):1-12.
11. Rondeau KV. Managing the clinic wait: an important quality of care
challenge. J Nurs Care Qual. 1998;13(2):11-20.
12. Farrugia D, Ingledew I, Dawes E, Moss S. Use of electronic pagers
to recall patients undergoing outpatient-based chemotherapy. Eur J
Oncol Nurs. 2006;10(2):156-160.
13. Waghorn A, McKee M. Understanding patients’ views of a surgical
outpatient clinic. J Eval Clin Pract. 2000;6(3):273-279.
14. Kilpatrick J. Lean principles. http://www.mep.org/textfiles/
LeanPrinciples.pdf. Accessed September 28, 2007.
15. Majidi F, Enterline JP, Ashley B, et al. Chemotherapy and treatment
scheduling: the Johns Hopkins Oncology Center Outpatient
Department. Proc Annu Symp Comput Appl Med Care. 1993:154-158.
16. Mabasa VH,Taylor SC. Re-evaluation of the cost effectiveness of
temozolomide for malignant gliomas in British Columbia. J Oncol
Pharm Pract. 2006;12(2):105-111.
17. Williams DA, Lokich J. A review of the stability and compatibility of
antineoplastic drugs for multiple-drug infusions. Cancer Chemother
Pharmacol. 1992;31(3):171-181.
18. Vyas HM, Baptista RJ, Mitrano FP, Sesin GP. Drug stability guide-
lines for a continuous infusion chemotherapy program. Hosp Pharm.
1987;22(7):685-687.
19. Coates A, Abraham S, Kaye SB, et al. On the receiving end: patient
perception of the side-effects of cancer chemotherapy. Eur J Cancer
Clin Oncol. 1983;19(2):203-208.
20. Bredart A, Razavi D, Delvaux N, Goodman V, Farvacques C, Van
Heer C. A comprehensive assessment of satisfaction with care for can-
cer patients. Support Care Cancer. 1998;6(6):518-523.
21. Gourdji I, McVey L, Loiselle C. Patients’ satisfaction and importance
ratings of quality in an outpatient oncology center. J Nurs Care Qual.
2003;18(1):43-55. n

n MANAGERIAL n

316 n www.ajmc.com n MAY 2008


