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Abstract

 

The Zero Acceptance of Pain (ZAP)™ Quality Improvement Project was a multi-site effort to 
improve the lives of outpatients with cancer pain by enhancing the clinical practice of pain 
assessment and management. Independent samples of patients completed self-report measures 
of severity of pain, pain interference, global quality of life, pain treatment satisfaction, general 
medical treatment satisfaction, pain attitudes, and pain-related medical costs before and after 
the implementation of ZAP. Results suggested that ZAP decreased the severity of recent pain, 
decreased interference of pain on daily functioning, and improved satisfaction with pain 
treatment and attitudes about addiction to opioid medication. Direct medical costs consisting 
of pain-related hospitalizations, emergency department visits, and physician office visits were 
greatly reduced. In summary, the findings of this study support the idea that clinic-based efforts 
to improve the practice of pain management are effective in improving the lives of cancer patients 
who are experiencing pain.
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Introduction

 

In recent years, numerous medical institu-
tions have implemented various types of pro-
grams aimed at bringing the clinical practice
of pain management in line with standards and
guidelines for cancer pain management.

 

1–3

 

Frequently referred to as 

 

quality improvement
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projects, these efforts typically educate medical
staff about pain assessment and management,
implement documentation procedures, and
provide dedicated staff for problematic cases
and ongoing medical staff education.

 

4–8

 

 Sev-
eral reports have shown that pedagogical pro-
grams improve knowledge and attitudes about
pain and its management in medical profes-
sionals,

 

1,4,6,9–15

 

 although there is some question
about the extent to which these effects en-
dure.

 

12

 

 Studies of cancer pain quality improve-
ment projects have primarily focused on
change in medical staff knowledge and atti-
tudes, or analogue measures of clinical prac-
tice. However, patient outcomes have typically
not been evaluated and in some cases have
failed to demonstrate benefits to patients.

 

16

 

The few studies reporting outcomes on clini-
cal practice variables and patient level variables
show mixed results, highlighting the difficulty
of changing actual clinical practice to the ex-
tent that patient lives are significantly impacted.

 

17

 

For example, an extensive project designed to
enhance end-of-life care, the SUPPORT

 

18

 

 pro-
gram, failed to show improvements in patient-
physician communication, days spent in an
ICU, use of hospital resources, and level of re-
ported pain. A cancer pain quality improve-
ment project,

 

19

 

 designed to implement stan-
dards of the American Pain Society, showed
improvement in pain-related knowledge and
attitudes in nurses, but failed to find statisti-
cally significant improvement in the time pa-
tients had to wait for pain medication and pa-
tient satisfaction with medical care. Moreover,
patients’ reports of worst pain experienced in
the past 24 hours increased, and patients’ esti-
mations of relief from pain decreased. In con-
trast, two quality improvement projects involving
inpatient hospital staff observed a substantial re-
duction in hospitalizations for uncontrolled
pain,

 

20,21

 

 and two cancer pain quality improve-
ment projects employing patient education
showed reduction in pain severity, anxiety, and
fear of addiction, and an increase in pain cop-
ing skills.

 

4,22,23

 

Continued evaluation of the impact of qual-
ity improvement projects that focus on medical
professionals or institutional procedures is war-
ranted to ensure that the resources expended
in these programs result in actual benefits to
the patients.

 

24

 

 The purpose of this article is to
report an evaluation of the effects of the Zero

Acceptance of Pain (ZAP) Quality Improve-
ment Project, a multi-site (Oncology Center,
Orange County, CA; Rocky Mountain Cancer
Centers, Denver, CO; and West Clinic, Mem-
phis, TN) effort to improve the lives of outpa-
tients with cancer pain, on reported pain sever-
ity, interference of pain in functioning, global
quality of life, pain and general medical treat-
ment satisfaction, pain attitudes, and pain-
related medical costs.

 

Methods

 

Study Design

 

The Institutional Review Board of the Uni-
versity of Memphis approved the methods and
procedures employed by this project. The eval-
uation utilized a between-subjects, pre-post
quasi-experimental design. Nonrandom, inde-
pendent pre-ZAP and ZAP samples of cancer
pain patients were compared on self-report
measures of pain intensity, pain interference,
global quality of life, satisfaction with pain
treatment and general medical treatment, pain
attitudes, and pain-related medical costs. The
pre-ZAP sample was drawn in April 1998, and
the ZAP sample was drawn in January 1999.
The ZAP Quality Improvement Project was ini-
tiated in May 1998.

 

Participants

 

Cancer patients were included in the evalua-
tion if they were at least 18-years-old, were will-
ing to sign informed consent, and were physi-
cally and mentally capable of completing
paper and pencil questionnaires. All adult,
consecutive cancer patients attending clinic on
designated recruitment days were approached
for participation to minimize selection bias.
Recruitment days were selected arbitrarily to
accommodate travel schedules of participating
researchers. A total of 492 cancer patients dur-
ing the pre-ZAP period and 415 cancer pa-
tients during the ZAP period were invited to
participate in the evaluation by completing pa-
per and pencil questionnaires. Patients who
had participated in the pre-ZAP evaluation
were excluded from participating in the subse-
quent evaluation. A total of 207 (42%) pre-ZAP
patients and 211 (51%) ZAP cancer patients
agreed to participate and completed question-
naires. The frequency of refusal was recorded,
but reasons for refusal were not prompted. Of
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those patients who completed questionnaires,
80 (39%) pre-ZAP patients and 91 (43%) ZAP
patients indicated that they had experienced
pain prior to their last medical appointment
and reported pain in the last 24 hours on the
Brief Pain Inventory. These patients were in-
cluded in the analyses reported below.

 

The ZAP Quality Improvement Project

 

In each of the oncology clinics, an experi-
enced oncology nurse was designated as the
“ZAP coordinator.” ZAP coordinators were re-
sponsible for staff education and as a resource
for implementation of improvements in pain
assessment and management practices. Specifi-
cally, the coordinators promoted pain issues
within the clinics by arranging for educational
experiences and by providing oversight of the
implementation and utilization of all ZAP in-
terventions. ZAP coordinators attended two
2-day preceptorships on pain management fa-
cilitated by the Department of Pain Medicine
and Palliative Care of Beth Israel Medical Cen-
ter, New York. A study initiation event was held
for all personnel of the clinics, which consisted
of a presentation on pain assessment and man-
agement, and the ZAP Quality Improvement
Project components. Subsequent pain-related
education was provided through in-practice
teaching, poster presentations, and small group
educational events. Pain assessment and man-
agement prompts, and documentation tools
were provided to medical staff throughout the
intervention period. The tools included a con-
veniently-sized pain assessment and manage-
ment reference card, a patient chart record
form, patient self-report forms, and patient
pain journals. One procedure regularly imple-
mented was the use of a self-report tool that pa-
tients completed when in the clinic waiting for
their medical visit. The self-report form as-
sessed the occurrence of pain, location, de-
scription (e.g., dull throbbing, sharp), worst
pain severity rating in the past 24 hours on a
scale from 0 (no pain) to 10 (worst possible),
and information related to any analgesics be-
ing taken. Attendance of educational events
and utilization of the pain prompts and docu-
mentation tools was not mandatory and anec-
dotal observation suggests that attendance and
utilization varied greatly within professional
staff. We did not collect data regarding the
characteristics of those who attended the ZAP

 

events, and no compliance measures were in-
cluded.

 

Measures

 

Pain Attitudes (Barriers Questionnaire, BQ

 

25

 

).

 

The
BQ is a 27-item self-report questionnaire that
measures patients’ attitudes about pain and pa-
tients’ concerns about using pain medication.
In addition to a total score, the instrument pro-
duces scores for the following 8 sub-scales: Fatal-
ism, Addiction, Side Effects, Progression, Toler-
ance, Fear of Injections, Be Good, and Distract
MD. Higher scores indicate greater negative at-
titude toward pain and pain medication. The in-
ternal consistency (Cronbach’s alpha) of the to-
tal scale and 8 sub-scales was reported by the
authors as follows: Total 0.89; Fatalism 0.54; Ad-
diction 0.79; Side Effects 0.72; Progression 0.91;
Tolerance 0.68; Fear of Injections 0.80; Be
Good 0.67; and Distract MD 0.73.

 

Pain Severity and Pain Interference (Brief Pain In-
ventory, BPI).

 

26

 

The BPI is a well-documented
instrument that measures the severity of pain
and the impact of pain on daily functioning.
Scoring of the BPI creates a score for Pain In-
tensity and Pain Interference. Pain Intensity is
determined by averaging the severity ratings of
4 numeric rating scales (0 

 

�

 

 no pain to 10 

 

�

 

pain as bad as you can imagine) reflecting the
worst pain in the past 24 hours, the mildest
pain in the past 24 hours, the average pain in
the past 24 hours, and current pain. Pain Inter-
ference is calculated by averaging the interfer-
ence ratings of the 7 items (0 

 

�

 

 does not inter-
fere to 10 

 

�

 

 completely interferes) that assess
the extent to which pain interferes with enjoy-
ment of life, level of activity, ability to walk,
mood, sleep, work, and relationships with oth-
ers. In addition to the these scores we were also
interested in the single numeric rating of the
worst pain in the past 24 hours since this mea-
sure has clinical relevance.

 

27,28

 

Direct and Indirect Costs of Pain.

 

A survey that
was to be completed by the patients evaluating
direct and indirect costs related to pain in the
three months prior to time of the survey was
created for this project because there are no
validated assessments for these measures. All
authors reviewed the assessments prior to use
to ensure face validity. Questions related to di-
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rect costs asked about the occurrence of pain-
related hospitalizations (total number of hospi-
tal days), emergency department visits, and
physician office visits in the three months prior
to the survey. Cost estimates were created using
the frequency data gathered for each category.
The cost of hospitalizations was calculated by
multiplying the average number of hospital-
ized days, 11, by $1,550/day, which is the aver-
age of published costs for hospitalizations for
uncontrolled cancer pain.

 

20,21

 

 To calculate the
costs of emergency department visits, the num-
ber of visits was multiplied by $400.

 

29,30

 

 To cal-
culate the costs of physician office visits, the
number of office visits was multiplied by
$150.

 

31

 

 A Direct Medical Costs figure was calcu-
lated for each participant by adding the afore-
mentioned components of cost.

The survey also asked about indirect expen-
ditures resulting from pain in the three
months prior to the survey. Patients reported
money spent on transportation to pain-related
medical visits, changes in pain medication,
child care needs, household help, pain therapy
not covered by health insurance, special items
for pain, alternative pain relief methods, books
and videos for pain, and counseling or psycho-
therapy received because of pain. An Indirect
Costs figure was calculated for each patient by
adding the dollar amounts reported for each
of these components.

 

Global Quality of Life (Functional Assessment of Can-
cer Therapy; FACT-G, Version 4).

 

The FACT-G is
a well-documented instrument with established
validity and reliability used to assess changes in
general quality of life.

 

32–35

 

 The instrument has
27 Likert response items that produce a Total
Quality of Life score and scores on the follow-
ing sub-scales: Physical Well Being (PWB);
Emotional Well Being (EWB); Functional Well
Being (FWB); and Social/Family Well Being
(SWB). Higher scores represent higher levels
of quality of life.

 

Treatment Satisfaction.

 

We used two individual
Likert response items to measure satisfaction with
general medical treatment and pain treatment.
Regarding medical treatment satisfaction, pa-
tients were asked their agreement (from 1 

 

�

 

 ‘Not
at all’ to 4 

 

�

 

 ‘Very much’) with the statements “I
am satisfied with my medical care in general” and
“I am satisfied with my pain management.” This

 

assessment was created for this survey because
there are no validated assessments for treatment
satisfaction. All authors reviewed the assessments
prior to use to ensure face validity.

 

Analyses

 

Pre-ZAP pain patients and ZAP pain patients
were compared on pain intensity, pain interfer-
ence, global quality of life, pain attitudes, and
pain-related direct and indirect costs using in-
dependent samples 

 

t

 

-tests for continuous vari-
ables and Pearson Chi Square tests for categor-
ical variables. When 

 

t

 

-tests were used, Levene’s
test for equality of variance was used and de-
grees of freedom were adjusted accordingly.

 

Results

 

Sample Characteristics

 

The characteristics of the pain patients in
the pre-ZAP and ZAP samples are shown in Ta-
ble 1. The average cancer pain patient was a
college educated, older, Caucasian, married,
female with breast cancer, who was diagnosed
approximately three years prior to completing
the survey and had a household income of
over $30,000. The pre-ZAP and ZAP samples
were not significantly different in terms of age,
gender, marital status, education, ethnic-minor-
ity group, household income, clinic, cancer
type, or time since diagnosis.

 

Pain Severity and Interference

 

Results of the Pain Severity and Interference
evaluations are presented in Table 2. Patients ex-
posed to the ZAP Quality Improvement Project
had significantly lower severity ratings of their
worst pain in the past 24 hours (

 

t

 

(

 

df 

 

� 

 

164)

 

 

 

�

 

1.98, 

 

P

 

 

 

�

 

 0.05) than patients sampled prior to
the ZAP Quality Improvement Project. The ZAP
sample also reported lower overall Pain Severity
ratings than the pre-ZAP sample; however, this
difference failed to be statistically reliable (

 

t

 

(

 

df 

 

�

 

162)

 

�

 

 1.63, 

 

P

 

 

 

�

 

 0.11). Analysis of the Pain Inter-
ference score indicated that patients with pain
who were exposed to the ZAP Quality Improve-
ment Project reported significantly less pain in-
terference in their lives than patients who were
sampled prior to the ZAP Quality Improvement
Project (

 

t

 

(

 

df 

 

� 

 

160)

 

 

 

�

 

 2.11, 

 

P

 

 

 

�

 

 0.04). The internal
consistency (Cronbach’s alpha) of the scale
scores was 0.88 for Pain Intensity and 0.93 for
Pain Interference.
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Global Quality of Life

 

No significant differences were observed on
the Total Quality of Life score or any of the
sub-scale scores of the FACT-G. Internal consis-
tency (Cronbach’s alpha) was observed to be
0.66 for the Total Score, 0.87 for PWB, 0.64 for
EWB, 0.88 for FWB, and 0.81 for SWB.

 

Pain Attitudes

 

The total score of the BQ did not differ from
pre-ZAP to ZAP. Of the 8 sub-scales, Fear of Addic-
tion showed a significant difference between the
pre-ZAP and ZAP sample. Pain patients exposed
to the ZAP Quality Improvement Project were less
afraid of becoming addicted to pain medication
(1.58 

 

� 

 

1.20 vs. 2.00 

 

� 

 

1.40; 

 

t

 

(

 

df 

 

� 

 

160)

 

 

 

�

 

 2.08; 

 

P

 

 

 

�

 

0.04) than were patients from the pre-ZAP sam-
ple. The internal consistency (Cronbach’s alpha)
observed in our sample was 0.87 for the Total
Score, 0.62 for Fatalism, 0.86 for Addiction, 0.57
Side Effects, 0.91 Progression, 0.76 Tolerance,
0.84 Fear of Injections, 0.61 Be Good, 0.78 for
Distract MD.

 

Medical Costs

 

Table 3 presents direct medical costs associ-
ated with pain management. Pain patients in

 

the ZAP sample had significantly lower Direct
Medical Costs (

 

t

 

(

 

df 

 

� 

 

120,34)

 

 

 

�

 

 2.51, 

 

P

 

 

 

�

 

 0.02)
than pain patients in the pre-ZAP sample. To
further understand the differences found on
direct medical costs, we examined the fre-
quency of pain patients who had experienced
each of the direct medical costs in the pre-ZAP
and ZAP samples. Examination of rates of
pain-related medical visits suggested that a sig-
nificantly lower proportion of pain patients in
the ZAP sample versus patients in the pre-ZAP
sample had experienced pain-related hospitaliza-
tions, (

 

�

 

2
(

 

df 

 

� 

 

1)

 

 

 

�

 

 4.66, 

 

P

 

 

 

�

 

 0.04) and emergency
department visits (

 

�

 

2
(

 

df 

 

� 

 

1)

 

 

 

�

 

 9.68, 

 

P

 

 

 

�

 

 0.01). Pa-
tients in the ZAP sample versus patients in the
pre-ZAP sample had fewer pain-related medi-
cal visits, but this difference did not prove sta-
tistically reliable (

 

�

 

2
(

 

df 

 

� 

 

1)

 

 

 

�

 

 3.11, 

 

P

 

 

 

�

 

 0.08).
No differences were observed on Indirect
Costs.

 

General Medical and Pain 
Treatment Satisfaction

 

Pain patients in the ZAP sample reported
significantly greater satisfaction with pain treat-
ment than did those in the pre-ZAP sample
(3.19 

 

� 

 

0.83 vs. 2.79 

 

� 

 

1.19; 

 

t

 

(

 

df 

 

� 

 

106,25) 

 

� �

 

2.05,

 

Table 1

 

Characteristics of Pain Patients (

 

n

 

 

 

�

 

 171)

 

Characteristic Pre-ZAP Sample ZAP Sample

 

P

 

a

 

Number of Patients 80 91 n.s.
Age (Mean 

 

�

 

 SD); years 52.4 

 

�

 

 14.1 55.8 

 

�

 

 13.3 n.s.
Gender (female) 69% 65% n.s.
Marital Status (married) 64% 67% n.s.
Education (high school education or less) 33% 27% n.s.
Race (Caucasian) 80% 77% n.s.
Household Income (under $30,000) 31% 34% n.s.
Clinic n.s.

Denver 22% 34%
Memphis 63% 51%
Orange County 15% 15%

Original Cancer Site n.s.
Breast 29% 24%
Gastrointestinal 14% 16%
Lung 6% 13%
Leukemia 8% 8%
Head and Neck 5% 7%
Multiple Myeloma 4% 3%
Genitourinary 4% 4%
Sarcoma 5% 8%
Unknown 20% 14%
Missing Data 5% 2%

Time Since Diagnosis (Mean 

 

�

 

 SD); days 1194 

 

�

 

 1639 770 

 

�

 

 1164 n.s.

 

a

 

Probability values are based on comparison of the pre-ZAP and ZAP samples on the respective variables with two-tailed, independent samples
t-tests for continuous variables and two-tailed, Pearson Chi Square tests for categorical variables.
Differences were judged to be statistically significant if P � 0.05.
ZAP � Zero Acceptance of Pain
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P � 0.05). No differences were observed be-
tween the samples on satisfaction with medical
treatment.

Post Hoc Analyses
To investigate the relationship between pain

interference and global quality of life, we ex-
amined the relationship between Pain Interfer-
ence and Quality of Life for the pre-ZAP pain
patients. The inverse correlation between Pain
Interference and Quality of Life was highly sig-
nificant (r(df � 79) � �0.65, P � 0.001).

To investigate further the relationship be-
tween satisfaction with pain treatment and sat-
isfaction with general medical treatment, we
conducted a correlation analysis between Pain
Treatment Satisfaction and Medical Treatment
Satisfaction for the pre-ZAP pain patients. The
inverse correlation between Pain Treatment
Satisfaction and Medical Treatment Satisfaction
was also highly significant (r(df � 68) � �0.47,
P � 0.001).

Discussion
Despite the availability of effective analgesic

medications, pain is frequently inadequately con-
trolled in cancer patients.36–40 Guidelines for the
treatment of pain have been poorly adopted, re-
sulting in inconsistent selection of analgesic med-
ication and determinations of appropriate anal-
gesic doses and routes of administration.37,39

These shortcomings are in part the result of in-
sufficient knowledge of standard pain assessment
and management procedures41–44 and exagger-
ated concerns among medical professionals
about opioid addiction, tolerance, and depen-
dence.37,39,45–47 Tragically, medical professionals
frequently underestimate the severity of pain

by failing to use standard measures of pain se-
verity, by discounting patients’ severity ratings,
and by failing to inquire about the severity of
pain altogether.48–51

Our hypothesis that the ZAP Quality Im-
provement Project would improve patient-
rated variables was partially supported in that
the effects appear to have been specific to
those variables most related to pain. The ZAP
Quality Improvement Project appears to have
improved satisfaction with pain treatment and
to have reduced the severity of pain, reduced
the impact of pain on functioning, and re-
duced pain-related direct medical costs. Global
quality of life, general medical treatment satis-
faction, and indirect costs were not affected by
the ZAP Quality Improvement Project. Pain at-

Table 2
Mean (SD) Pain Severity and Pain Interference Ratings as Measured by the Brief Pain Inventory (BPI)

Pre-ZAP ZAP P a

Number of Patients 80 91
Pain Severity Rating for Worst Pain in Past 24-Hoursb 4.08 (2.71) 3.26 (2.61) �0.05
Overall Pain Severity Ratingb 2.64 (1.89) 2.17 (1.81) �0.11
Pain Interference Ratingc 3.73 (2.70) 2.88 (2.45) �0.04

aProbability values are based on comparison of the pre-ZAP and ZAP samples on the respective variables with two-tailed, independent samples t-tests.
Differences were judged to be statistically significant if p � 0.05.
b Pain severity as calculated by the Brief Pain Inventory (BPI) where 0 � no pain through 10 � pain as bad as you can imagine.
c Pain interference as calculated by the BPI where 0 � does not interfere through 10 � completely interferes.
ZAP � Zero Acceptance of Pain.

Table 3
Direct Pain-Related Costs Reported by Cancer 

Patients (n � 171)

Pre-ZAP ZAP P a

Number of 
Patients 80 91

Mean (SD)
Direct Costs
($/Month) 5,070 (10,983) 1,442 (6,068) �0.02

% Patients with 
Pain-Related 
Hospitalizations 14% 4% �0.04

% Patients with 
Emergency 
Department 
Visits 22% 3% �0.01

% Patients with 
Pain-Related 
Medical Visits 64% 48% �0.08

a Probability values are based on comparison of the pre-ZAP and
ZAP samples on the respective variables with two-tailed, indepen-
dent samples t-test for continuous variables. Differences were
judged to be statistically significant if p � 0.05.
ZAP � Zero Acceptance of Pain.
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titudes as a whole were also unchanged, but
there was indication that fear of addiction to
pain medication was reduced.

The effect sizes produced for pain intensity,
pain interference, and pain treatment satisfac-
tion were small in magnitude (d � 0.12 to 0.14)
while the effect sizes observed for direct medi-
cal costs were relatively large (d � 1.16 to
2.10).52 It should be noted that the magnitude
of effect size does not necessarily speak to clini-
cal significance. In this regard, the 1-point
drop in average pain severity experienced in
the 24 hours preceding the completion of the
study questionnaires may at first seem trivial.
However, the change seems to be of greater
significance when one considers that this drop
represents a change from an average rating
that is considered “moderate” to an average
rating that is considered “mild,”53 which has di-
rect implication in determining the dosing and
effectiveness of analgesics.28 It is less clear what
the improvements observed in the Pain Inter-
ference and Pain Treatment Satisfaction scores
mean clinically, and studies regarding clinical
significance with measures of this type are
needed. In contrast, the reduction in direct
medical costs is not difficult to interpret. The
large effect sizes observed in this area are im-
pressive, especially when one notes that the
percentage of pain patients who reported pain-
related emergency department visits dropped
from 22% to 3% and the percentage of pain
patients who had experienced a pain-related
hospitalization dropped from 14% to 4% fol-
lowing the ZAP Quality Improvement Project.

An interesting aspect of our findings is the
apparent differential responses of measures of
quality of life, as measured by the Brief Pain In-
ventory and the Functional Assessment of Can-
cer Therapy—General Form. Two reasons may
account for why the BPI’s Pain Interference
Score and FACT-G’s Total Quality of Life score
showed a different response pattern. First, it
may be that these measures reflect different
constructs. The items composing the Pain In-
terference score ask about the extent to which
pain negatively affects enjoyment of life, level
of activity, ability to walk, mood, sleep, work,
and relationships with others. The FACT-G is a
global measure of quality of life with items re-
flecting emotional, social, functional, and
physical well being without specific reference
to pain. Pain may have a distinct impact on

quality of life for which the Pain Interference
score is a more direct measure. Indeed, the
moderate correlation between the FACT-G
Quality of Life score and the BPI Pain Interfer-
ence score found in the post hoc analysis may
be interpreted as an indication that the two
scores are related but reflect distinct con-
structs. Furthermore, the scaling of the BPI
may be more sensitive to small changes. The
BPI asks patients to rate the extent to which
pain interferes with various aspects of their life
on an eleven point numeric rating scale,
whereas the FACT-G asks patients to rate the
extent to which a given aspect of life has oc-
curred in the past week on five point Likert
scale. It may be that the wider range of re-
sponse options provided by the BPI allows for
reliable measurement of smaller changes in as-
pects of quality of life potentially affected by
pain. Moreover, the internal consistency of the
FACT-G Quality of Life score observed in this
study was poor (� � 0.66), highlighting an-
other potentially limiting factor of the mea-
sure’s ability to reliably detect treatment ef-
fects.

There was also a differential response for
general medical treatment satisfaction and
pain treatment satisfaction. One might hope
that pain quality improvement projects would
result in increased satisfaction with both pain
treatment and general medical treatment, but
our results suggest this may not be the case, as
only pain treatment satisfaction improved. The
post hoc analysis showing a moderate correla-
tion between pain treatment satisfaction and
general medical treatment satisfaction can also
be interpreted as evidence that these variables
reflect distinct constructs. Furthermore, as in a
previous study19 there appeared to be a ceiling
effect with the general medical treatment satis-
faction items, as 91% of the respondents indi-
cated they were either “quite a bit” or “very
much” satisfied with their general medical
treatment before ZAP, allowing little room for
improvement. The exact relationship between
satisfaction with specific elements of medical
care, such as pain treatment, and satisfaction
with general medical care is important to qual-
ity of medical care evaluations and deserves
further study and clarification.

The finding that the ZAP Quality Improve-
ment Project reduced direct medical costs is
consistent with a previous evaluation of a hos-
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pital-based pain quality improvement project.
Grant and colleagues21 examined hospital
records from the City of Hope National Medi-
cal Center and found that uncontrolled pain
was the second most frequent factor leading to
unscheduled admissions and that 26% of peo-
ple admitted because of uncontrolled pain
were readmitted for the same problem within
two weeks following discharge. Patients admit-
ted for uncontrolled cancer pain had an aver-
age length of stay of 12 days, which was ap-
proximately three days longer than patients
admitted for pneumonia. This center esti-
mated that unscheduled admissions for pain
resulted in a total estimated cost of approxi-
mately $5 million for a 1-year period. Follow-
ing the implementation of a multidimensional
pain program that included staff education,
chart audits, measurement of medical and
nursing staff knowledge and attitudes, incorpo-
ration of pain as outcome in quality assessment
and improvement procedures, and the cre-
ation of a supportive care service, the esti-
mated yearly cost due to unscheduled admis-
sions for pain was reduced by $2,719,245 per
year. Similarly, the results of the present study
suggest that the ZAP Quality Improvement
Project led to savings of $4,500 per pain pa-
tient for a 3-month period due to reduction in
costs resulting from pain-related hospitaliza-
tions, visits to the emergency department, and
physician office visits.

Our findings should be considered in light
of the limitations of the research design and
measurement methodology employed. Because
patients were not randomly assigned to treat-
ment and control groups, we cannot be certain
that the observed differences were affected by
the ZAP program. There may have been fac-
tors other than ZAP that occurred during the
time frame of the study to cause the observed
improvements. The study design also does not
allow for precise determination of the effective
ingredients of ZAP. The relative contribution
of each component of ZAP may only be teased
out with the inclusion of carefully planned and
controlled alternative interventions and con-
trol groups. The outcomes evaluated in this
study relied on patient self-report. Objective
and behavioral measures of these constructs
through performance tests and observation of
behavior may be less prone to expectation
effects, psychological states, and personality

characteristics and should be considered in fu-
ture studies. Generalization of study findings
should consider the fact that ZAP took place in
three outpatient clinics with a heterogeneous
set of cancer patients. Our study was not de-
signed to account for clinic differences, and it
is possible that if the settings were not similar
on outcome scores at pretest, sampling differ-
ences rather than intervention effects could
confound the statistical findings at posttest.
The extent to which pain quality improvement
projects affect specific clinics serving popula-
tions of cancer patients with varying socioeco-
nomic and disease characteristics is a matter
for future investigation in more sophisticated
studies. Finally, the pre-ZAP sampling oc-
curred in April and the post-ZAP sampling oc-
curred in January, and seasonal fluctuations
were not controlled. The extent to which utili-
zation of health care services was affected by
season is not known and might be a potential
confound.

In conclusion, the ZAP Quality Improvement
Project appears to have improved pain, pain-
related functioning, and satisfaction with pain
treatment and to have reduced direct pain-
related medical costs, providing evidence of the
benefits of institutional efforts to improve the
clinical practice of pain management. Future
pain quality improvement projects should at-
tempt to replicate these findings with more
complex research designs and measurement
strategies that will allow examination of effec-
tive components of quality of improvement
projects in relation to specific pain manage-
ment practices, patient characteristics, and
pain dimensions that may be differentially af-
fected by interventions of this type.
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