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Pain Management in Cancer Center Inpatients: A Cluster
Randomized Trial to Evaluate a Systematic Integrated
Approach—The Edinburgh Pain Assessment and
Management Tool
Marie Fallon, Jane Walker, Lesley Colvin, Aryelly Rodriguez, Gordon Murray, and Michael Sharpe for the
Edinburgh Pain Assessment and Management Tool Study Group

A B S T R A C T

Purpose
Pain is suboptimally managed in patients with cancer. We aimed to compare the effect of
a policy of adding a clinician-delivered bedside pain assessment and management tool (Edin-
burgh Pain Assessment and management Tool [EPAT]) to usual care (UC) versus UC alone on
pain outcomes.

Patients and Methods
In a two-arm, parallel group, cluster randomized (1:1) trial, we observed pain outcomes in 19 cancer
centers in the United Kingdom and then randomly assigned the centers to either implement EPAT or
to continue UC. The primary outcome was change in the percentage of study participants in each
center with a clinically significant ($ 2 point) improvement in worst pain (using the Brief Pain In-
ventory Short Form) from admission to 3 to 5 days after admission. Secondary outcomes included
quality of analgesic prescribing and opioid-related adverse effects.

Results
Ten centers were randomly assigned to EPAT, and nine were assigned to UC. We enrolled 1,921
patients and obtained outcome data from 93% (n = 1,795). Participants (mean age, 60 years; 49%
women) had a variety of cancer types. For centers randomly assigned to EPAT, the percentage of
participants with a clinically significant improvement in worst pain increased from 47.7% to 54.1%,
and for those randomly assigned to continue UC, this percentage decreased from 50.6% to 46.4%.
The absolute difference was 10.7% (95% CI, 0.2% to 21.1%; P = .046) and it increased to 15.4%
(95%CI, 5.8% to 25.0%; P = .004) when two centers that failed to implement EPATwere excluded.
EPAT centers had greater improvements in prescribing practice and in the Brief Pain Inventory Short
Form pain subscale score. Other pain and distress outcomes and opioid adverse effects did not
differ between EPAT and UC.

Conclusion
A systematic integrated approach improves pain outcomes for inpatients in cancer centers without
increasing opioid adverse effects.

J Clin Oncol 36. © 2018 by American Society of Clinical Oncology. Licensed under the Creative
Commons Attribution 4.0 License: http://creativecommons.org/licenses/by/4.0/

INTRODUCTION

Half of patients with cancer suffer from pain.1-3

Despite the availability of pain management guide-
lines, poor outcomes are common.4-10 Common
shortcomings in pain management include un-
structured assessment, use of treatment guide-
lines that lack explicit algorithms and do not address
clinicians’ concerns about prescribing opioids,

and lack of systematic monitoring of outcomes,
including adverse effects.11,12

Admission to a cancer center provides an im-
portant opportunity to improve pain outcomes. We
developed a simple clinician-administered bedside
tool—the Edinburgh Pain Assessment and man-
agement Tool (EPAT)—that builds on the concept of
pain as the fifth vital sign.13-16 EPAT aims to change
routine practice by directing a systematic as-
sessment of cancer-related pain, guiding treatment
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using linked algorithms, and prompting the regular reassessment of
pain to determine both efficacy and adverse effects of treatment. We
tested EPAT in a single cancer center and found preliminary evidence
of its feasibility and efficacy.16

The current study aimed to determine the effectiveness of
implementing EPAT in multiple cancer center inpatient units.
Specifically, we sought to determine whether the percentage of
inpatients with improved pain increased in cancer centers that
implemented EPAT compared with cancer centers that continued
to deliver usual care (UC). We also aimed to find out whether
implementing EPAT improved prescribing practice and whether it
increased opioid-related adverse effects.

PATIENTS AND METHODS

Study Design and Patients
We used a two-arm, parallel group, cluster randomized controlled

trial to evaluate the effect on pain outcomes of introducing EPAT into
cancer centers (Appendix, online only, list of study group members). The
trial clusters were the inpatient units of regional cancer centers in the
United Kingdom. In each center, the trial was conducted in two phases. In
the first, pre–random assignment phase, 50 patients with cancer-related
pain were enrolled, and their pain outcomes were measured after man-
agement in accordance with UC. Centers were then randomly assigned to
either implement EPAT (EPAT centers) or to continue providing UC (UC
centers). In the second, post–random assignment phase, an additional 50
patients were enrolled and their pain outcomes were measured.

Cancer centers were eligible to participate if they did not have an
existing bedside pain management system, could recruit 100 patients in the
required time frame, and did not anticipate organizational changes that
might affect pain management policies. Within each center, patients were
eligible to participate if they were adults ( $ 18 years of age) with active
cancer and cancer-related pain, with a worst pain in the past 24 hours score
(assessed within 24 hours of admission) of $ 4 on a scale of 0 to 10. The
protocol (Data Supplement) lists complete inclusion and exclusion criteria.

The trial was approved by the Scotland A Research Ethics Committee
and was overseen by a trial steering committee. Conduct of the trial in each
center followed study guidance procedures (Data Supplement). All centers
and participants provided written informed consent.

Random Assignment and Masking
A database software algorithm, implemented by the Edinburgh

Clinical Trials Unit, randomly allocated cancer centers to implement EPAT
or continue providing UC in a 1:1 ratio using variable-size permuted blocks.
Because of the cluster design, we were unable tomask cancer center clinicians,
patients, or data collectors to intervention. However, the clinicians in the UC

centers did not know the content of EPAT, and patients self-rated their pain
and knew only that their cancer center was taking part in a pain study.

Procedures
Patient enrollment. All patients admitted to the participating cancer centers

were given information about the study. A research nurse obtained patients’
verbal consent to eligibility screening. The nurse provided eligible patients with
a further explanation of the study and obtained their written consent for
participation. Enrollment was done independently of the clinical team.

Delivery of pain management. The clinicians who delivered pain
management (EPATor UC) were oncology nurses, nursing care assistants,
oncology trainee doctors, and senior oncologists. In UC centers, the
clinical team managed patients’ pain according to their clinical judgment
and existing local guidelines. In EPAT centers, the clinical team was
provided with the EPAT (Data Supplement) and given brief (maximum, 1
hour) training in its use. EPATwas designed to address the aforementioned
key barriers to effective pain management by prompting clinicians to
systematically assess pain using simple questions that should not be
shortened or paraphrased; to follow linked treatment algorithms, rather
than broad guidelines, including instructions on opioid prescribing; and to
regularly reassess pain and opioid-related adverse effects.

EPAT integrates pain assessment into routine care by its inclusion in
the patient’s bedside chart. Clinicians are prompted to assess pain using
a two-step procedure every time the patient’s vital signs are recorded. In
step 1 (Fig 1), the patient is asked to rate his or her worst pain (since last
being assessed) on a scale from 0 (no pain) to 10 (worst pain imaginable),
and this score is recorded. The chart categorizes pain scores using the
following color system: 0 to 2 is classified as gray, 3 to 4 as yellow, and 5 to
10 as blue. For patients with a yellow or blue score, the clinician is prompted
to proceed to step 2 (Data Supplement), which explores the location and
nature of the pain, exacerbating and relieving factors, and symptoms that
may be caused by opioids. Flags linked to recorded responses then prompt
the clinician to use the appropriate algorithm to guide prescribing. The chart
also prompts reassessment of pain and opioid adverse effects 1 hour after
administration of opioid medication.

Outcomes
The primary trial outcome (measured at the cancer center level) was

the change in the percentage of participants with a clinically significant
improvement in pain. We defined a clinically significant improvement in
pain as a reduction of$ 2 points in the severity of worst pain reported over
the previous 24 hours measured between admission and reassessment (3 to
5 days after admission). Worst pain is an item on the Brief Pain Inventory
Short Form (BPI-SF), which has 11 questions, each rated on a scale of 0 to
10, and is validated for use in the evaluation of cancer pain.17 Worst pain is
the recommended outcome measure for trials, and a 2-point change on
this item has been found to be meaningful to patients.18-20

The secondary trial outcomes (also measured as cancer center–level
changes) were the percentage of participants with controlled pain (worst

5-10 = severe pain

Give analgesia

Regular review until score is < 3

Use EPAT Step 2

3-4 = moderate pain

Give analgesia

Use EPAT Step 3

0 = No pain

1-2 = Mild pain

Score worst pain since last assessment 0 = No pain 10 = Worst pain imaginable

Pain 9-10

7-8

5-6

3-4

1-2

0

Fig 1. Edinburgh Pain Assessment and
management Tool (EPAT) step 1 as it ap-
pears on the vital signs chart.
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pain BPI-SF score, 4); the mean changes in BPI-SF scores (worst pain, pain
subscale, pain interference subscale, and total score); the mean change in
global distress in the past 24 hours using the National Comprehensive
Cancer Network thermometer (0 to 10 thermometer, where 0 is no distress
and 10 is extreme distress)21; the mean change in opioid adverse effects
(using the mean of 0 to 10 scales for drowsiness, confusion, disorientation,
shadows, vivid dreams, hallucinations, and muscle twitching; a modification
of a previously used scale)22; the percentage of participants receiving good
practice prescribing (rated based on the appropriateness of themedication[s]
prescribed, along with how they were prescribed, compared with guidelines;
Data Supplement); the percentage of participants readmitted to the cancer
center with uncontrolled pain within 14 days of discharge; and in EPAT
centers, satisfaction with the attention given to pain and the ease of use of
EPAT rated on a 0 to 10 scale by patients and nurses, respectively.

Outcome data were collected from participants, medical records, and
relevant staff, and as appropriate, by the research nurses. If participants had
been discharged from the cancer center before the time of the follow-up
assessment, the research nurse collected the outcome data by telephone.

Statistical Analysis
We estimated that two treatment groups of nine cancer centers each,

with 100 participants per cancer center (50 recruited in the first phase before
random assignment of the cancer center, and 50 recruited in the second phase
after random assignment) would give 80% power at the 5% significance level
to detect a difference of at least 15% between the trial arms in the primary
outcome. The main analysis was conducted (using SAS version 9.2 software;
SAS Institute, Cary, NC) at the end of the trial, using an intent-to-treat
principle that included all participants who provided usable outcome data.

Because there were, as planned, relatively few clusters (cancer centers)
and little variability in the cluster size, we performed the analyses using
summary measures.23 For each analysis, we calculated a single summary
measure for each cancer center and compared the UC centers with the
EPAT centers using a two-sample t test. Hence, the summary statistic for
the primary outcome was the difference between the percentage of par-
ticipants who achieved a clinically significant reduction in pain before
random assignment (phase 1) and the percentage who achieved a clinically
significant reduction in pain after random assignment (phase 2). For
continuous outcome measures, the summary statistic was the difference in
the mean score before and after random assignment.

In a prespecified sensitivity analysis, hierarchical patient-level ana-
lyses were performed using random-effects models. The results for the
primary end point (achieving a reduction of $ 2 points in the severity of
worst pain reported over the previous 24 hours) and a secondary end point
(the magnitude of the reduction in the severity of worst pain reported over
the previous 24 hours) are reported. In addition to the main analysis, we
performed a post hoc sensitivity analysis of the primary outcome and of
good practice prescribing excluding cancer centers that had been randomly
assigned to EPAT but were unable to implement it.

RESULTS

The United Kingdom has 40 cancer centers. We selected 20 centers
from those eligible to participate, aiming for geographical spread
and a range of center sizes. Each center took part in the trial for
approximately 1 year (including both pre– and post–random as-
signment phases). Center participation was staggered and occurred
between December 2007 and January 2013. One center dropped
out before random assignment. Ten cancer centers were randomly
assigned to implement EPAT, and nine were assigned to continue
providing UC (Fig 2).

Of the 42,000 patients admitted to the cancer centers during
the trial, 8,400 were assessed as having moderate or severe pain

(worst pain in the past 24 hours of $ 4 on a 0 to 10 scale), and
1,921 patients were enrolled (985 before center random as-
signment and 936 after assignment; Data Supplement). The most
common reason for excluding patients was that their admission
was for planned chemotherapy and too brief to allow completion
of the protocol. Only 2.7% of eligible patients (53 of 1,974 pa-
tients) declined to participate. Participants had a mean age of 60
years (range, 20 to 90 years), and 49% were female (Table 1).
Patients had a variety of cancers, the most common of which were
genitourinary (272 of 1,921 patients; 14.2%), GI (260 of 1,921
patients; 13.5%), breast (234 of 1,921 patients; 12%), and lung
(220 of 1,921 patients; 11.5%). These characteristics were well
balanced between EPAT and UC centers. We obtained outcome
data from 93% of participants (1,795 of 1,921 patients). These
data included 150 telephone follow-up assessments for patients
who had been discharged from hospital (the number of telephone
assessments was similar in both trial arms). The mean number of
days from admission to the primary outcome assessment was 4
and was similar between trial arms.

Patients enrolled before center random assignment
(n = 985)

Patients enrolled before center random assignment
(n = 985)

Belfast (n = 50); Birmingham (n = 50); Bristol (n = 54); Cambridge (n = 50);
Cardiff (n = 49); Edinburgh (n = 50); Fulham (n = 50); Glasgow (n = 50);
Hull (n = 53); Leeds (n = 50); Liverpool (n = 50); Manchester (n = 81); 
Mount Vernon (n = 44); Newcastle (n = 50); Nottingham (n = 50); Oxford (n = 49);
Plymouth (n = 50); Southampton (n = 55); Sutton (n = 50) 

Centers recruited
(n = 19)

Dropped out
(n = 1)

Random assignment

Patient follow-up assessment data
(n = 905)

Usual care centers
(n = 9)

Patients enrolled after center
random assignment

(n = 487)

Belfast (n = 50); Cardiff (n = 50);
Fulham (n = 50); Glasgow (n = 50);
Liverpool (n = 50); Manchester (n = 50);
Nottingham (n = 49); Oxford (n = 50);
Plymouth (n = 50)

Patient follow-up assessment-data
(n = 466)

Patient follow-up assessment data
(n = 424)

Centers assessed for eligibility
(N = 20)

EPAT centers
(n = 10)

Birmingham (n = 53); Bristol (n = 50);
Cambridge (n = 50); Edinburgh (n = 50); 
Hull (n = 38); Leeds (n = 50);
Mount Vernon (n = 56); Newcastle
(n = 40); Southampton (n = 50);
Sutton (n = 50)

Patients enrolled after center
random assignment

(n = 449)

Fig 2. CONSORTdiagram. EPAT, EdinburghPainAssessment andmanagement Tool.
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Introducing EPAT into cancer centers had an effect on pain
outcomes. The percentage of participants with a clinically sig-
nificant improvement in pain increased after random assignment
in eight of the 10 EPAT centers and in three of the nine UC centers
(Fig 3). In EPAT centers, the mean percentage of participants with
a clinically significant improvement in pain increased from 47.7%

(before random assignment) to 54.1% (after random assignment),
an absolute increase of 6.4%. In UC centers, the mean percentage
of participants with a clinically significant improvement in pain
decreased from 50.6% (before random assignment) to 46.4% (after
random assignment), an absolute decrease of 4.2%. Thus, the
absolute difference between trial arms was 10.7% (95% CI, 0.2% to

Table 1. Participant Baseline Characteristics

Characteristic

Centers Randomly Assigned to Implement EPAT Centers Randomly Assigned to Continue UC

All Participants
(N = 1,921)

Participants Recruited Before
Random Assignment (n = 506)

Participants Recruited
After Random
Assignment
(n = 487)

Participants Recruited
Before Random
Assignment
(n = 479)

Participants Recruited
After Random
Assignment
(n = 449)

Sex
Female 258 (51.0) 240 (49.3) 229 (47.8) 218 (48.6) 945 (49.2)
Male 248 (49.0) 247 (50.7) 250 (52.2) 231 (51.4) 976 (50.8)

Age, years
Mean (SD) 60.0 (14.0) 59.4 (13.1) 60.0 (12.8) 59.7 (13.2) 59.8 (13.3)
Range 20-90 20-90 20-88 21-88 20-90

Marital status
Spouse/partner 340 (67.2) 317 (65.1) 317 (66.2) 304 (67.7) 1,278 (66.5)
No spouse/partner 154 (30.4) 156 (32.0) 153 (31.9) 134 (29.8) 597 (31.1)
Unknown 12 (2.4) 14 (2.9) 9 (1.9) 11 (2.4) 46 (2.4)

Living arrangements
Living with others 398 (78.7) 371 (76.2) 366 (76.4) 364 (81.0) 1,499 (78.0)
Living alone 108 (21.3) 116 (23.8) 112 (23.4) 85 (18.9) 421 (21.9)
Unknown 0 (0) 0 (0) 1 (0.2) 0 (0) 1 (0.1)

Primary cancer
Breast 72 (14.2) 64 (13.1) 56 (11.7) 42 (9.4) 234 (12.2)
Genitourinary 64 (12.6) 69 (14.2) 66 (13.8) 73 (16.3) 272 (14.2)
Gynecologic 34 (6.7) 35 (7.2) 35 (7.3) 37 (8.2) 141 (7.3)
GI 74 (14.6) 69 (14.2) 61 (12.7) 56 (12.5) 260 (13.5)
Lung 63 (12.5) 49 (10.1) 60 (12.5) 48 (10.7) 220 (11.5)
Head and neck 35 (6.9) 38 (7.8) 56 (11.7) 45 (10.0) 174 (9.1)
Hematologic 37 (7.3) 41 (8.4) 15 (3.1) 21 (4.7) 114 (5.9)
Other 120 (23.7) 115 (23.6) 116 (24.2) 113 (25.2) 466 (24.3)
Unknown 7 (1.4) 5 (1.0) 14 (2.9) 14 (3.1) 40 (2.1)

Cancer status
No active disease 9 (1.8) 9 (1.8) 3 (0.6) 10 (2.2) 31 (1.6)
Local disease 107 (21.1) 126 (25.9) 89 (18.6) 92 (20.5) 414 (21.6)
Locally advanced 62 (12.3) 63 (12.9) 59 (12.3) 76 (16.9) 260 (13.5)
Metastatic 327 (64.6) 287 (58.9) 326 (68.1) 270 (60.1) 1,210 (63.0)
Unknown 1 (0.2) 2 (0.4) 2 (0.4) 1 (0.2) 6 (0.3)

Cancer treatment*
No active treatment 126 (24.9) 119 (24.4) 98 (20.5) 127 (28.3) 470 (24.5)
Chemotherapy 194 (38.3) 161 (33.1) 142 (29.6) 113 (25.2) 610 (31.8)
Radiotherapy 85 (16.8) 75 (15.4) 108 (22.5) 125 (27.8) 393 (20.5)
Hormone therapy 13 (2.6) 9 (1.8) 18 (3.8) 11 (2.4) 51 (2.7)
Other 13 (2.6) 14 (2.9) 15 (3.1) 6 (1.3) 48 (2.5)
Multiple 75 (14.8) 108 (22.2) 97 (20.3) 66 (14.7) 346 (18.0)
Unknown 0 (0) 1 (0.2) 1 (0.2) 1 (0.2) 3 (0.2)

Performance status
Mean (SD) 2.2 (0.9) 2.2 (1.0) 2.3 (1.0) 2.3 (1.0) 2.2 (1.0)
Range 0-4 0-4 0-4 0-4 0-4

Baseline scores
Worst pain
Mean (SD) 7.5 (1.8) 7.8 (1.8) 7.6 (1.8) 7.8 (1.9) 7.7 (1.8)
Range 4-10 4-10 4-10 4-10 4-10

Total BPI-SF score
Mean (SD) 5.6 (1.8) 5.7 (1.8) 5.5 (1.8) 5.6 (1.9) 5.6 (1.8)
Range 1-10 1-10 1-10 1-10 1-10

Global distress
Mean (SD) 6.5 (2.9) 6.4 (3.0) 6.6 (3.0) 6.0 (3.2) 6.4 (3.0)
Range 0-10 0-10 0-10 0-10 0-10

NOTE. Data presented as No. (%) unless otherwise indicated
Abbreviations: BPI-SF, Brief Pain Inventory Short Form; EPAT,EdinburghPain Assessment andmanagement Tool; GI, gastrointestinal; SD, standard deviation;UC, usual care.
*Current anticancer treatment at the time of trial enrollment.
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21.1%; P = .046). There was no difference in outcomes between
participants assessed by telephone after discharge and those who
were assessed as inpatients.

Two of the centers randomly assigned to implement EPAT
were unable to do so because of unanticipated organizational
changes. In these centers, the percentage of participants with
a clinically significant improvement in pain actually decreased
after random assignment (Fig 3). A post hoc sensitivity analysis
that excluded these two centers found a larger difference between
EPAT and UC (absolute difference, 15.4%; 95% CI, 5.8% to
25.0%; P = .004). The remaining eight centers that implemented
EPATused it in at least 90% of patient assessments as indicated by
entries on the participants’ charts.

Regarding the trial’s secondary outcomes, EPAT centers had
greater improvements in good practice prescribing (a difference that
was larger when the two centers unable to implement EPAT were
excluded) and greater changes in the mean worst pain item and in
mean pain subscale scores. However, there were no statistically
significant differences between EPAT and UC centers in the per-
centage of participants with controlled pain, the mean pain in-
terference score, the mean total pain score, or the mean severity of
global distress. There was also no difference between EPAT and UC
centers in the percentage of patients who had received strong opioids
(80%), in themean total 24-hour oral morphine equivalent (10mg),
or importantly, in opioid-related adverse effects (Table 2). We were
unable to analyze readmissions to hospital because the available data
were inadequate. Participants who received EPATreported (on a 0 to
10 scale) high satisfaction with the attention given to their pain
(mean score, 8.6; standard deviation, 1.8), and nurses reported (on
a 0 to 10 scale) moderate satisfaction with the ease of using EPAT
(mean score, 6.4; standard deviation, 2.5).

From the prespecified patient-level sensitivity analysis of the
primary end point, the estimated intracluster correlation coefficient
was 0.004, and the estimated treatment effect was 11.6% (95% CI,
2.4% to 20.9%; P = .014). For the corresponding analysis of the
magnitude of the reduction in the patients’ worst pain scores, the
estimated intracluster correlation coefficient was 0. The estimated
treatment effect was 0.82 (95% CI, 0.31 to 1.32; P = .002).

DISCUSSION

The findings of this multicenter, cluster randomized trial indicate
that a policy of integrating systematic pain assessment and man-
agement into routine cancer center care using a simple tool (EPAT)
improves pain outcomes for patients with moderate or severe
cancer-related pain. The difference between EPATand UC centers in
the percentage of patients with a clinically significant reduction in
their worst painwas 10.7%. This difference increased to 15.4%when
the two centers that had been unable to implement EPAT were
excluded. It should be noted, however, that the 95%CI for the 10.7%
difference is wide (0.2% to 21.1%).

Inspection of the results by cancer center revealed that the dif-
ference in the primary outcome between centers delivering EPAT and
centers continuing UC reflected not only an improvement in pain
management with EPAT (except in the two centers that failed to
implement EPAT), but also a deterioration in pain management in
most of the centers that continued UC. We did not find any dif-
ferences in patient or cancer characteristics in the samples studied in
each phase that could account for this. Therefore, we suggest that
a likely explanation for the deterioration in outcome in some, but
not all, of the UC centers in the post–random assignment period
reflects a return to pretrial standards of pain management after
improvement during the pre–random assignment phase of the trial.
This short-term effect on clinicians’ behavior might be expected as
a result of awareness that their center was participating in a study
that monitored their patients’ pain scores.24 This effect would also be
expected to decline over the many months of study in centers
continuing with UC. The effect was not seen in centers imple-
menting EPAT, which overall had better outcomes.

EPAT centers prescribed analgesics more appropriately (as
defined in the Data Supplement) and not in higher doses. Although
the concept of pain as the fifth vital sign has been criticized as
a potential cause of increased opioid-related adverse effects, the use
of EPAT did not increase opioid adverse effects.25,26 This absence of
increased adverse effects despite better pain management may be
because EPAT alerts clinicians to monitor adverse effects of pain
treatment, as well as efficacy.

EPAT did not improve all of the secondary trial outcomes. The
percentage of participants with controlled pain, the severity of general
distress, and the degree to which pain interfered with activities did
not differ between trial arms. The short duration of this study and
inpatient setting arguably made it difficult to change these outcomes.

An additional and notable finding is that implementation of
EPAT was hampered by organizational and leadership changes in
two trial centers, which also subsequently had worse patient
outcomes. This observation highlights the importance of organi-
zational factors and leadership, as well as clinician education, in
achieving positive changes in patient care.27 As expected, the patient-
level sensitivity analyses yielded parameter estimates and CIs that
were broadly similar to those obtained in the primary cluster-level
analyses and with levels of statistical significance that were more
extreme.

Previously published smaller studies have evaluated the
effects of systematic management for cancer pain. Two ran-
domized trials compared algorithm-based pain management by
pain specialists, rather than oncology teams, with variable
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Fig 3. Plot of primary outcome by center. EPAT, Edinburgh Pain Assessment
and management Tool.
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results.28,29 Two preliminary studies evaluated the integration of

systematic pain management into the usual clinical care delivered
by oncology teams with more promising findings.30,31 Finally, it is
notable that published studies of integrated and systematic ap-
proaches to the management of other symptoms in patients with
cancer, in particular depression, have also found these to be
effective.32-34

The strengths of this trial include the participation of many
cancer centers in the United Kingdom and negligible missing
outcome data. However, the trial has limitations. First, the trial was
carried out within one particular health care system (the United
Kingdom National Health Service), although the issues associated
with cancer pain assessment and management are similar in most
developed countries. Second, we do not have information on
participants’ longer term outcomes. Third, oncology teams and
those collecting the outcome data from patients could not be
masked to the treatment allocation.

In conclusion, this study is, to our knowledge, the first large
randomized evaluation of the integration of systematic pain as-
sessment and management into routine care of patients with cancer.
The implementation of EPAT improved both prescribing practice
and pain outcomes. Furthermore, it did not increase opioid-related
adverse effects. This latter finding is important given concerns that
themeasurement of pain as a vital sign and linked opioid prescribing
can be harmful.14,15 The findings of this trial add to the accumu-
lating evidence for the efficacy of more integrated and systematic
approaches to symptom management in patients with cancer.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS
OF INTEREST

Disclosures provided by the authors are available with this article at
jco.org.

Table 2. Trial Outcomes

Outcome

Centers Randomly Assigned to EPAT
(n = 10)

Centers Randomly Assigned to Continue Usual Care
(n = 9)

Difference Between
Trial Arms (95% CI) P

Before
Random

Assignment
(n = 464)

After
Random

Assignment
(n = 466)

Difference Between
Before and After

Random Assignment

Before
Random

Assignment
(n = 441)

After
Random

Assignment
(n = 424)

Difference Between
Before and After

Random Assignment

Primary outcome
Patients with clinically
significant
improvement in
pain, mean %

47.7 54.1 6.4 50.6 46.4 24.2 10.7 (0.2 to 21.1) .046

Secondary outcomes
Patients with
controlled pain, %

20.9 20.0 21.0 25.6 18.3 27.3 6.3 (20.7 to 13.3) .074

Mean change inworst
pain score (SD)

21.62 (0.43) 22.00 (0.35) 0.38 (0.53) 22.00 (0.40) 21.62 (0.40) 20.37 (0.61) 0.75 (0.20 to 1.30) .011

Mean change in BPI-
SF pain subscale
score (SD)

20.93 (0.27) 21.25 (0.24) 0.32 (0.47) 21.05 (0.36) 20.81 (0.37) 20.25 (0.48) 0.57 (0.10 to 1.03) .019

Mean change in BPI-
SF interference
subscale (SD)*

21.91 (0.45) 22.10 (0.55) 0.19 (0.61) 21.73 (0.34) 21.64 (0.56) 20.09 (0.80) 0.29 (20.40 to 0.97) .391

Mean change in total
BPI-SF score (SD)

21.58 (0.35) 21.78 (0.38) 0.20 (0.56) 21.46 (0.23) 21.27 (0.25) 20.20 (0.41) 0.40 (20.09 to 0.88) .101

Mean change in
global distress
score (SD)

21.80 (0.52) 21.98 (0.60) 0.17 (0.90) 21.92 (0.56) 21.68 (0.84) 20.24 (1.06) 0.41 (20.54 to 1.36) .372

Mean opioid toxicity
score (SD)

1.45 (0.32) 1.32 (0.26) 0.13 (0.45) 1.41 (0.40) 1.28 (0.24) 0.13 (0.43) 0.00 (20.42 to 0.43) .993

Patients who
received good
practice
prescribing, %

46.8 54.8 8.0 50.8 46.5 24.3 12.2 (1.4 to 23.1) .030

Sensitivity analysis
excluding two
EPAT centers

Patients with clinically
significant
improvement in
pain, %†

44.6 55.8 11.2 50.6 46.4 24.2 15.4 (5.8 to 25.0) .004

Patients who
received good
practice
prescribing, %†

45.8 55.4 9.6 50.8 46.5 24.3 13.9 (4.1 to 23.6) .008

NOTE. Each analysis is based on a single summary statistic per center. Outcomes at 3 to 5 days after admission to the cancer center.
Abbreviations: BPI-SF, Brief Pain Inventory Short Form; EPAT, Edinburgh Pain Assessment and management Tool; SD, standard deviation.
*Subscale is as follows: worst, average, least, and pain now combined.
†Analysis excluding two centers unable to implement EPAT.

6 © 2018 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Fallon et al

Downloaded from ascopubs.org by Western General Hospital on March 20, 2018 from 129.215.035.217
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.

http://jco.org


AUTHOR CONTRIBUTIONS

Conception and design: Marie Fallon, Lesley Colvin, Gordon Murray,
Michael Sharpe
Collection and assembly of data: Marie Fallon, Gordon Murray

Data analysis and interpretation: All authors
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

REFERENCES

1. vandenBeuken-vanEverdingenMH,deRijke JM,
Kessels AG, et al: Prevalence of pain in patients with
cancer: A systematic review of the past 40 years.
Ann Oncol 18:1437-1449, 2007

2. Strohbuecker B,Mayer H, Evers GC, et al: Pain
prevalence in hospitalized patients in a German
university teaching hospital. J Pain Symptom Man-
age 29:498-506, 2005

3. O’Connor M, Weir J, Butcher I, et al: Pain in
patients attending a specialist cancer service: Prev-
alence and association with emotional distress.
J Pain Symptom Manage 43:29-38, 2012

4. Jacox A, Carr D, Payne R, et al: Management
of cancer pain, clinical practice guideline No. 9.
Anesth Prog 43: 97-98, 1996

5. Hanks GW, Conno F, Cherny N, et al: Morphine
and alternative opioids in cancer pain: The EAPC
recommendations. Br J Cancer 84:587-593, 2001

6. Cohen MZ, Easley MK, Ellis C, et al: Cancer
pain management and the JCAHO’s pain standards:
An institutional challenge. J Pain Symptom Manage
25:519-527, 2003

7. Scottish Intercollegiate Guidelines Network:
Control of pain in adults with cancer: A national clinical
guideline. http://www.sign.ac.uk/assets/sign106.pdf

8. Caraceni A, Hanks G, Kaasa S, et al: Use of
opioid analgesics in the treatment of cancer pain:
Evidence-based recommendations from the EAPC.
Lancet Oncol 13:e58-e68, 2012

9. World Health Organization: Cancer Pain Relief.
Geneva, Switzerland,World Health Organization, 1986

10. Deandrea S, Montanari M, Moja L, et al:
Prevalence of undertreatment in cancer pain: A review
of published literature. Ann Oncol 19:1985-1991, 2008

11. Oldenmenger WH, Sillevis Smitt PA, van
Dooren S, et al: A systematic review on barriers
hindering adequate cancer pain management and
interventions to reduce them: A critical appraisal. Eur
J Cancer 45:1370-1380, 2009

12. Kwon JH: Overcoming barriers in cancer pain
management. J Clin Oncol 32:1727-1733, 2014

13. Purser L, Warfield K, Richardson C: Making
pain visible: An audit and review of documentation to

improve the use of pain assessment by imple-
menting pain as the fifth vital sign. Pain Manag Nurs
15:137-142, 2014

14. Fudin J, Wegrzyn E, Raouf M: An Important
View on Pain as the 5th Vital Sign. Kansas City, MO,
PAINS Project, 2017

15. American Medical Association: Reports of
Reference Committees of the American Medical
Association House of Delegates 2016 Annual
Meeting. Resolution 217: Pain as the Fifth Vital Sign.
https://www.ama-assn.org/sites/default/files/media-
browser/public/hod/a16-reference-committee-reports-
v2.pdf

16. Fallon MT, Clausen E, Walley J: Can the
institutionalisation of cancer pain assessment as
a 5th vital sign improve cancer pain control in the
acute setting? Palliat Med 20:231-232, 2006

17. Cleeland CS, Ryan KM: Pain assessment:
Global use of the Brief Pain Inventory. Ann AcadMed
Singapore 23:129-138, 1994

18. Farrar JT, Portenoy RK, Berlin JA, et al: De-
fining the clinically important difference in pain out-
come measures. Pain 88:287-294, 2000

19. Atkinson TM, Mendoza TR, Sit L, et al: The
Brief Pain Inventory and its “pain at its worst in the
last 24 hours” item: Clinical trial endpoint consider-
ations. Pain Med 11:337-346, 2010

20. Harris K, Li K, Flynn C, et al: Worst, average or
current pain in the Brief Pain Inventory: Which should
be used to calculate the response to palliative ra-
diotherapy in patients with bone metastases? Clin
Oncol (R Coll Radiol) 19:523-527, 2007

21. Mitchell AJ: Pooled results from 38 ana-
lyses of the accuracy of distress thermometer and
other ultra-short methods of detecting cancer-
related mood disorders. J Clin Oncol 25:4670-4681,
2007

22. Riley J, Ross JR, Rutter D, et al: No pain relief
from morphine? Individual variation in sensitivity to
morphine and the need to switch to an alternative
opioid in cancer patients. Support Care Cancer 14:
56-64, 2006

23. Campbell MJ, Walters SJ: How to Design,
Analyse and Report Cluster Randomised Trials in
Medicine and Health Related Research. Chichester,
United Kingdom, John Wiley & Sons, 2014

24. Braunholtz DA, Edwards SJ, Lilford RJ: Are
randomized clinical trials good for us (in the short
term)? Evidence for a “trial effect.” J Clin Epidemiol
54:217-224, 2001

25. Mularski RA, White-Chu F, Overbay D, et al:
Measuring pain as the 5th vital sign does not improve
quality of pain management. J Gen Intern Med 21:
607-612, 2006

26. Lucas CE, Vlahos AL, Ledgerwood AM:
Kindness kills: The negative impact of pain as the
fifth vital sign. J Am Coll Surg 205:101-107, 2007

27. Grol R, Grimshaw J: From best evidence to
best practice: Effective implementation of change in
patients’ care. Lancet 362:1225-1230, 2003

28. Williams JE, Peacock J, Gubbay AN, et al:
Routine screening for pain combined with a pain
treatment protocol in head and neck cancer: A
randomised controlled trial. Br J Anaesth 115:
621-628, 2015

29. Du Pen SL, Du Pen AR, Polissar N, et al:
Implementing guidelines for cancer pain manage-
ment: Results of a randomized controlled clinical trial.
J Clin Oncol 17:361-370, 1999

30. Cleeland CS, Portenoy RK, Rue M, et al: Does
an oral analgesic protocol improve pain control for
patients with cancer? An intergroup study co-
ordinated by the Eastern Cooperative Oncology
Group. Ann Oncol 16:972-980, 2005

31. Bertsche T, Askoxylakis V, Habl G, et al:
Multidisciplinary pain management based on a com-
puterized clinical decision support system in cancer
pain patients. Pain 147:20-28, 2009

32. Sharpe M, Walker J, Holm Hansen C, et al:
Integrated collaborative care for comorbid major
depression in patients with cancer (SMaRT
Oncology-2): A multicentre randomised controlled
effectiveness trial. Lancet 384:1099-1108, 2014

33. Walker J, Hansen CH, Martin P, et al: In-
tegrated collaborative care for major depression
comorbid with a poor prognosis cancer (SMaRT
Oncology-3): A multicentre randomised controlled
trial in patients with lung cancer. Lancet Oncol 15:
1168-1176, 2014

34. Walker J, Sharpe M: Integrated management
of major depression for people with cancer. Int Rev
Psychiatry 26:657-668, 2014

Affiliations
Marie Fallon and Lesley Colvin, University of Edinburgh, Institute of Genetics and Molecular Medicine, Edinburgh Cancer Research

Centre; Aryelly Rodriguez and Gordon Murray, University of Edinburgh, Usher Institute of Population Health Sciences and Informatics,
Edinburgh; and Jane Walker and Michael Sharpe, University of Oxford, Warneford Hospital, Oxford, United Kingdom.

Support
Supported by Cancer Research UKGrant No. C17958/A6823. J.W. is supported by Sir Michael Sobell House Hospice, Oxford, and the

National Institute for Health Research (NIHR) Collaboration for Leadership in Applied Health Research and Care Oxford at Oxford
Health NHS Foundation Trust. M.S. is supported by the NIHR Senior Investigator program. The views expressed are those of the author(s)
and not necessarily those of the NHS, the NIHR or the Department of Health.

n n n

jco.org © 2018 by American Society of Clinical Oncology 7

Systematic Pain Management

Downloaded from ascopubs.org by Western General Hospital on March 20, 2018 from 129.215.035.217
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.

http://www.sign.ac.uk/assets/sign106.pdf
https://www.ama-assn.org/sites/default/files/media-browser/public/hod/a16-reference-committee-reports-v2.pdf
https://www.ama-assn.org/sites/default/files/media-browser/public/hod/a16-reference-committee-reports-v2.pdf
https://www.ama-assn.org/sites/default/files/media-browser/public/hod/a16-reference-committee-reports-v2.pdf
http://jco.org


AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Pain Management in Cancer Center Inpatients: A Cluster Randomized Trial to Evaluate a Systematic Integrated Approach—The Edinburgh Pain
Assessment and Management Tool

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated. Relationships are
self-held unless noted. I = Immediate Family Member, Inst = My Institution. Relationships may not relate to the subject matter of this manuscript. For more
information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/jco/site/ifc.

Marie Fallon
Research Funding: Pfizer (Inst)

Jane Walker
No relationship to disclose

Lesley Colvin
No relationship to disclose

Aryelly Rodriguez
No relationship to disclose

Gordon Murray
No relationship to disclose

Michael Sharpe
No relationship to disclose

© 2018 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Fallon et al

Downloaded from ascopubs.org by Western General Hospital on March 20, 2018 from 129.215.035.217
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.

http://www.asco.org/rwc
http://ascopubs.org/jco/site/ifc


Acknowledgment

We thank the trial participants, their families and caregivers, and the staff of the participating cancer centers.

Appendix

The Edinburgh Pain Assessment and Management Tool Study Group
Debra Gordon, Moira Ross, Lucy Norris, Eleanor Clausen, Elaine Boland, Sara Booth, Alison Coakley, Mary Comiskey,

Andrew Davies, Carol Davis, Jane Edgecombe, Karen Forbes, Fiona Hicks,† Jamal Humaira, Jane Maher, Wendy Makin, Mary
Nugent, Nikki Pease, Allan Price, Julia Riley, Joy Ross, Kirsten Saharia, John Speakman, John Walley, Bee Wee, Andrew Wilcock,
Pauline Wilkinson, Teresa Young, and Andrew Walker.

†Deceased September 2015.

jco.org © 2018 by American Society of Clinical Oncology

Systematic Pain Management

Downloaded from ascopubs.org by Western General Hospital on March 20, 2018 from 129.215.035.217
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.

http://jco.org

	Pain Management in Cancer Center Inpatients: A Cluster Randomized Trial to Evaluate a Systematic Integrated Approach—The Ed ...
	INTRODUCTION
	PATIENTS AND METHODS
	Study Design and Patients
	Random Assignment and Masking
	Procedures
	Patient enrollment.
	Delivery of pain management.

	Outcomes
	Statistical Analysis

	RESULTS
	DISCUSSION
	REFERENCES
	ACKNOWLEDGMENT
	Appendix


