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A B S T R A C T

The aim of this paper is to identify the major barriers hindering adequate pain manage-

ment and critically review interventions aiming to overcome them. We searched relevant

literature on PubMed published between January 1986 and April 2007. The most frequently

mentioned barriers for both patients and professionals were knowledge deficits, inade-

quate pain assessment and misconceptions regarding pain. Four interventions were iden-

tified: patient education, professional education, pain assessment and pain consultation.

These interventions were never combined in multidisciplinary study protocols. Most RCTs

included small groups of patients and reported no power analysis. Studies on professional

education and pain assessment did not evaluate patients’ outcomes. In 5 of 11 RCTs on

patient education, pain intensity decreased statistically significantly. In two RCTs on pain

consultation, patients’ pain decreased statistically significantly, although the adequacy of

pain treatment did not change. In conclusion, international guidelines on multidisciplinary

interventions in pain management are partly substantiated by clinical trials.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction

Pain is one of the most frequent and distressing symptoms in

cancer. Pain is present in 36–61% of patients depending on

cancer type, stage of disease and patient setting, e.g. in- or

outpatients.1–3 Of patients with advanced cancer 64% experi-

ence pain.4 Management of cancer pain is considered to be

complex. In 1986, the World Health Organisation (WHO) pub-

lished the analgesic ladder.5 The WHO analgesic ladder cate-

gorises analgesics into three steps that, depending on the
er Ltd. All rights reserved

fax: +31 10 7041003.
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pain intensity, progress from non-opioid analgesics to weak

opioids and then to strong opioids. Analgesics should be pre-

scribed ‘around-the-clock’ (ATC) for continuous pain and ‘as

needed’ (PRN) for breakthrough pain.5 The WHO analgesic

ladder has been generally accepted as the foundation of can-

cer pain treatment. The fact remains, however, that despite

the existing guidelines and knowledge about pain and pain

management, cancer pain relief is still inadequate.6

Cleeland et al. developed the ‘Pain Management Index’

(PMI), a tool to assess the congruence between severity of
.
ger).
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pain and medication prescribed.7 The PMI relates the pa-

tients’ worst pain intensity (categorised as none, mild, moder-

ate or severe) to the most potent analgesic prescribed (no

analgesics; non-opioid analgesics; weak opioids; strong opi-

oids). It is calculated by subtracting the worst pain from the

most potent analgesic prescribed. Negative PMI scores are

considered to indicate suboptimal medication prescription

and scores of zero or greater are considered indicating accept-

able analgesic potency.7 According to the PMI, 43% of patients,

outpatients as well as inpatients, are treated inadequately.8

However, although almost half of the patients are treated

inadequatly,8 it has been proposed that effective treatment

of pain should be feasible for 70–90% of oncology patients.6

Numerous barriers have been documented that prevent pa-

tients from receiving effective pain treatment and avert phy-

sicians from providing adequate pain management. The first

aim of this paper is to identify the major barriers hindering

adequate pain management, patient – related barriers as well

as professional – related barriers. The second aim is to criti-

cally review RCTs on interventions aiming to overcome these

barriers with respect to the methodological quality of these

studies and the effect on clinically relevant outcome

measurements.

2. Methods

Relevant literature published in English was searched on Pub-

Med from 1986 to April 2007. The search was limited to adults,

cancer and humans. The terms ‘pain management’ and ‘bar-

rier* or concern*’ were used as keywords to identify relevant

titles and abstracts. We restricted the search to patients and

health care providers. We found 121 articles of which 40 were

relevant. Additionally, we conducted a search using the med-

ical subject headings terms of ‘pain management’ and ‘health

knowledge, attitudes, practice’ (n = 80), which produced

twelve supplementary articles. The reference list of each rel-

evant article and the senior author’s personal library was

checked to retrieve additional relevant publications, which
Potentially relevant studies 
identified and screened for 
retrieval (n=121) 

Second search using MeSH 
terms (n=80) 

Additional search of references 
(n=18)

Studies meet inclusion criteria 
(n=70) 

Fig. 1 – Flow
were not identified by means of the computerised search

(n = 18) (Fig. 1). For the study of interventions to overcome

the published barriers we selected randomised clinical trials

(RCTs). The methodological quality of the RCTs was assessed

using the criteria of van Tulder et al.9 We added a criterion to

what extent the power analysis was reported. The main out-

come measurements used were patients’ pain intensity (aver-

age pain, worst pain and current pain), patients’ or

professionals’ knowledge or barriers, adherence to analgesics

and adequacy of pain treatment, measured with the pain

management index (PMI).7 To give an indication of the effect

of the intervention studied in the RCT on pain, we calculated

the difference in the decrease of pain intensity, with respect

to baseline, between the intervention and the control group.

A clinically relevant effect was defined as a difference in the

reduction of pain intensity with 30% or P2 points on a 0–10

scale.10 If insufficient data on pain intensities were reported

in the articles (e.g. only in graphs), we tried to contact the first

author in order to gain access to the source data. All data on

the statistical significances, reported in this review, were re-

trieved from the original papers (Table 3).

3. Results

3.1. Patient-related barriers

Patients often impede their own treatment due to misconcep-

tions about analgesics and their side-effects, non-adherence

to treatment regimens, and poor communication of their pain

and their concerns about pain to health care providers.11,12 In

1993, Ward et al. designed a 27-item questionnaire containing

eight barriers, the Barriers Questionnaire (BQ).13 The BQ is a

self-report instrument designed to measure the extent to

which patients have barriers reflecting two general factors:

beliefs that hinder communication about pain and beliefs

and attitudes that may interfere with the use of analgesics.

In Table 1, an overview of 10 studies is given, in which the

BQ was used.
Title or abstract indicated 
that the study did not meet 
inclusion criteria (n=81)

Title or abstract indicated 
that the study did not meet 
inclusion criteria (n=68)

chart.
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The sample size varied between the studies, ranging from

35 to 270 patients. Four studies included more than 100 pa-

tients. In two studies, no BQ total score could be determined.

Patients were most concerned about addiction, side-effects of

analgesics, and that increased pain means progression of dis-

ease.13–22

Several studies using the BQ examined to what extent

patients’ barriers influenced pain management. These stud-

ies described that the patients who hesitated to report pain

indeed had significantly higher BQ total scores as compared

with the patients who did not hesitate.15,20,23,24 Patients with

a negative PMI, which indicates suboptimal use of analge-

sics,7 had significantly higher BQ total scores than those pa-

tients who were adequately medicated.13,15,16,18,21,24–27

Patients who hesitated to use analgesics had significantly

higher BQ total scores as well.15–17

Fourteen studies were published about adherence to

analgesics by cancer patients. Adherence rates varied from

20% to 95%.25,28–40 Two of these studies examined the relation

between adherence and patients’ barriers. According to the

study of Thomason et al., patients taking their medications

only as needed (48%) had more barriers.25 The study of Lai

et al. showed that the stronger patients believed that

they could control their pain themselves, the less likely they

were to adhere to the prescribed regime. In addition, the

stronger they believed that medication was necessary for

their pain, the more likely they adhered to their analgesic

regime.34

3.2. Intervention to reduce patient-related barriers:
patient education

Patient education has been suggested as a method to over-

come patients’ barriers. Various Pain Education Programmes

(PEPs) were developed to improve patients’ knowledge and

to stimulate them to participate actively in their own pain

treatment. We found 11 RCTs evaluating PEP. The pro-

grammes varied greatly in type, content and duration. The

educational interventions ranged in complexity from a single

session (approximately 20 min)41 to an academic detailing

session tailored to patients’ prior knowledge in combination

with written instructions, pillbox and three follow-up phone

calls and two follow-up home visits42 (Tables 2 and 3).

The sample size varied widely between the studies. Four

studies included >100 patients while four other studies in-

cluded <60 patients (Table 2). Two studies reported their

power analysis. Two other studies did not describe their drop-

out rate, in the remaining studies the dropout rate was

acceptable (<25%). Only four studies clearly described the

method used to randomise their patients. The study duration

differed from 5 d to 8 weeks. Five studies measured a long-

term effect (>4 weeks) of the intervention (Table 3).

All studies used patients’ pain intensity as the main out-

come measurement. One study did not specify what type of

pain intensity was measured39,43; and three other studies

measured one type of pain intensity.35,41,44 The seven remain-

ing studies measured several types of pain intensity (e.g. aver-

age pain, current pain and worst pain) according to the

method sections of the respective papers.39,42,45–49 However,

three of these studies reported only one type of pain inten-
sity,39,45,46 in one of them not further specified.48 The pain

intensities that were measured but not reported in the origi-

nal paper were described as ‘not reported’ in Table 3.

In one study, we could not calculate the effect of PEP on

pain intensity because of insufficient information.35 Although

five studies described statistically significant differences in

the decrease of pain, with respect to baseline, between the

intervention and control group,41,42,46,47,50 in only two of

them42,47 the differences in the decrease of pain could be clas-

sified as clinically relevant (reduction of pain intensity with P
30% or P2 points on an 11-point scale).10 However, one of

these studies had a small sample size (n = 30), no power anal-

ysis performed and a follow-up of 5 d.47 In three studies, the

control group reported less pain at the end of the study,

although this was not statistically significant.43,45,48

Ten studies evaluated patients’ knowledge or barriers (Ta-

ble 3). Eight of them reported a statistically significant

improvement in knowledge about cancer pain and its man-

agement in the intervention group compared to the control

group,35,39,43,44,46,47,49,51 while two studies found no differ-

ences.41,48 Three studies measured this knowledge at long-

term (>4 weeks) follow-up.44,48,51 Only one study reported a

statistically significant improvement in the intervention

group at long-term follow-up.42

Three of six studies reported a statistically significant

improvement on patients’ adherence to analgesics in the

intervention group compared to the control group.

3.3. Professional-related barriers

Several studies have found professional-related barriers that

may hamper therapeutic strategies. Most of these data were

collected by surveys. In these surveys, the investigators used

a list of possible barriers to effective pain management devel-

oped by the Pain Research Group at the University of Wiscon-

sin, which included factors related to health care system,

professionals and patients. In Table 4, an overview of the bar-

riers that were reported most frequently by physicians and

nurses is given.

Physicians and nurses reported the following barriers

most frequently: (a) inadequate assessment of pain and pain

management,52–60 (b) patients’ reluctance to report their pain

or to give a pain score13,52,54,56–60 and (c) inadequate knowl-

edge of pain management of professionals (both physicians

and nurses).52–60

Other studies, not mentioned in Table 4, also supported

the notion that professionals may have inadequate knowl-

edge. These studies used self-constructed questionnaires to

measure professionals’ knowledge on the topics: pain assess-

ment, principles of pain management and management of

side-effects.61–69 Between 34% and 86% of the professionals

overestimated the likelihood of addiction or toler-

ance52,55,59,65,70 and approximately 35% of the physicians be-

lieved that morphine has an upper limit.62

3.4. Interventions directed at professionals to improve
pain management

Our review identified three interventions directed at profes-

sionals that intended to improve the management of cancer



Table 1 – Patients’ barriers (BQ).

Year Number
cancer

patients

Country Fear of
addiction

Fatalism Concerns
about

tolerance

Desire
to be a
good

patient

Concerns
regarding

side-effects

Fear of
injections

Fear of
distracting

one’s
physician

from
treating

the disease

Concern
that

increased
pain

means
progression
of disease

Misconception
toward the
interval of

taking
analgesics

Religious
fatalism

Belief that
pain

medications
are better
given as
needed
instead
of on an

around-the-
clock

scheduled
basis

Total BQ
score

Ward et al.13
* 1993 270 USA 2.20 (1.41) 1.04 (1.03) 1.47 (1.28) 1.11 (1.14) 2.03 (1.06) 1.68 (1.38) 1.27 (1.25) 2.08 (1.54) 1.65 (0.81)

Ward et al.20
* 1994 53 USA 2.54 (1.38) 1.04 (1.01) 1.74 (1.40) 1.01 (1.21) 2.07 (1.02) 2.26 (1.49) 1.31 (1.33) 2.21 (1.61) 1.76 (0.79)

Ward et al.19
* 1996 35 USA 2.34 (1.39) 1.29 (1.05) 1.39 (1.35) 1.73 (1.59) 2.50 (1.00) 1.52 (1.27) 1.67 (1.28) 2.59 (1.39) 1.94 (0.85)

Potter et al.22+ 2003 93 Australia 76% 42% 59% 46% 67% 65% 49% 71%
Ward and
Hernandez21

*

1994 263 Puerto
Rico

3.05 (1.41) 2.37 (1.30) 3.20 (1.42) 2.78 (1.39) 2.68 (0.99) 2.45 (1.52) 3.00 (1.37) 3.20 (1.57) 2.82 (0.82)

Lin and
Ward15

*

1995 63 Taiwan 2.98 (1.97) 2.32 (1.33) 4.17 (1.51) 1.42 (1.47) 2.55 (2.00) 2.82 (1.74) 3.99 (1.61) 2.98 (0.85)

Wang et al.18
* 1997 128 Taiwan 2.94 (1.62) 2.56 (0.98) 3.62 (1.29) 2.04 (1.10) 2.49 (0.85) 3.21 (1.59) 2.40 (1.14) 3.80 (1.69) 3.75 (1.15) 2.98 (0.60)

Wills and
Wootton14

*

1999 48 China 2.46 (0.83) 2.30 (0.66) 2.80 (0.76) 2.65 (0.56)

Chung et al.17
* 1999 39 Hong

Kong
2.46 (0.92) 2.64 (0.74) 2.51 (0.72) 2.77 (1.13) 2.87 (0.95) 2.72 (1.26) 3.44 (0.67) 3.64 (0.82) 3.62 (0.86) 2.96 (0.36)

Lin16
* 2000 159 Taiwan 3.21 (1.67) 1.45 (1.05) 3.66 (1.71) 0.95 (1.21) 3.08 (1.06) 2.55 (1.34) 3.48 (1.73) 2.16 (1.70) 3.29 (1.72) 2.56 (0.79)

Barriers according to the Barriers Questionnaire (BQ). * = mean (sd) (0 = do not agree at all; 5 = agree very much); + = % Patients with some agreement.
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Table 2 – Methodological quality assessment of pain intervention RCTs.

Method of
randomisation

presented

I/C similar
at baseline

Outcome
assessor

blinded to
intervention

Interventions
by independent

care provider

Number of
patients

randomised

Dropout
rate

Assessment
times similar
in I/C groups

Intention-
to-treat
analysis

Power
analysis
reported*

PEP Lin et al.46 + + uk – 61 uk + + –

Miaskowski et al.42 – + uk + 212 18% + + +

Yates et al.44 + + uk + 189 12% + + –

Anderson et al.45 – + uk uk 97 17–31%� + + +

Lai et al.47 – + uk uk 34 12% uk + –

Chang et al.39 – + uk – 37 0% + + –

de Wit et al.49,50 – + uk + 313 11–25%� + + –

Oliver et al.41 + + uk + 87 23% + + –

Ward et al.48 – + uk – 43 23–37%� + + –

Rimer et al.35 – + uk uk 230 15% + + –

Dalton43 + + uk – 30 uk + + –

Nursing education Camp-Sorrell

and O’Sullivan71

– + uk n/a 60 27% + + –

Vallerand et al.72 – + uk n/a 202 22% + + –

Pain assessment Kravitz et al.73 + + uk + 87 10% + + –

Trowbridge et al.74 – + uk + 320 uk + + –

Pain consultation Du Pen et al.32 + + + + 96 16% + + –

Cleeland et al.75 + + uk + 129 11% + + +

+ = measured; – = not measured; uk = unknown; � = % at different assessment times; n/a = not applicable; *added item.
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pain, namely professional education, pain assessment and

pain consultation or protocol. In total, six RCTs were identi-

fied concerning these interventions (Tables 2 and 5). The sam-

ple size varied from 60 to 320 respondents (Table 2). One of the

six studies reported their power analysis. One study did not

describe the dropout rate. Four studies described clearly

how they randomised their respondents.

For the first intervention, to increase professionals’ knowl-

edge through education, we found two RCTs. The educational

interventions targeted nursing staff in both studies (Tables 2

and 5). The first RCT by Camp-Sorrell et al.71 reported none
Table 3 – Pain education programmes: clinically relevant resul

Year Intervention/control Assessment
times

Avera
pain

NRS (

Lin et al.46 2006 I: Education programme (30–
40 min), and booklet. After 2
and 4 weeks visit in clinic
C: Care as usual

2 weeks NR
4 weeks

Miaskowski
et al.42, Kim
et al.51

2004 I: Trained nurses educate and
instruct patients for pain, 2
follow-up visits and 3 phone
calls, coached how to
communicate
C: AHCPR patients’ version
and 3 home visits and 3
phone calls by nurse

5 weeks 1.4 (

Yates et al.44 2004 I: Education programme (30
min), booklet and phone call
after 1 week
C: Education about cancer in
general

1 week 0.6 (
8 weeks 0.1 (

Anderson
et al.45

2004 I: Education programme in
English and Spanish, includ-
ing video’s and consult nurse
(30 min). After 48–72 h phone
call
C: Education programme
about nutrition (English and
Spanish)

2 weeks
8 weeks NR

Lai et al.47 2004 I: Pain education 10–15 min
per day for 5 d
C: Care as usual and 10–15
min visit per day

5 d 1.6 (

Chang et al.39 2002 I: Pain education (30–40 min)
and booklet. After 2 weeks
visit in clinic
C: Care as usual

2 weeks NR

de Wit
et al.49,50

2001 I: Pain education inclusive
promotion of ‘help-seeking’
behaviour and booklet, 1
phone call, and audiotape
C: Care as usual

2 weeks 0.3 (
4 weeks 1.0 (
8 weeks 0.4 (

Oliver41 2001 I: Pain education by Health
Educator (20 min)
C: Standard education cancer
pain (20 min)

2 weeks 0.9 (

Ward48 2000 I: Individual tailored informa-
tion about barriers and side-
effects. Phone call after 1
week
C: Care as usual

4 weeks –
8 weeks

Rimer35 1987 I: Brief nurse counselling ses-
sion (15 min) and printed
materials
C: Care as usual

4 weeks –

Dalton43 1987 I: Pain education (<1 h),
printed materials, phone call
after 1 week
C: Care as usual

7–10 d –

Bold = clinically relevant outcome; * = statistically significant; NR = measured but not
by email; # = data only reported in graph; n/a = not applicable.
of the outcome measurements that we considered relevant

(Table 5). In the study of Vallerand and colleagues,72 the inter-

vention showed no significant differences in perceived

nurses’ barriers or perception of control over patients’ pain,

but significantly increased nurses’ knowledge.72

Two RCTs evaluated the effect of pain assessment.73,74 In

the RCT conducted by Kravitz et al.73 research staff assessed

pain intensity in all the patients. However, only of the pa-

tients randomly assigned to the intervention group, they re-

corded the pain scores on bedside charts without active

communication with the professionals. Health care providers
ts.

Differences in the decrease of pain
between I and C groups

Patients’
knowledge/

barriers-
measured

Adherence
measured

ge

%)

Current
pain

NRS (%)

Worst
pain

NRS (%)

Pain not
specified
NRS (%)

NR 0.8 (14) n/a +* +
1.3 (24)* +* +*

34)*@ – 1.5 (28)* n/a +* +

15) +* –
2.4) – – n/a + –

0.4 (5)# +
NR –0.9 (–12)# n/a – +

30)* 2.3 (61)* 0.1 (1.5) n/a +* –

NR NR 0.6 (8) +* +*

7)* 0.8 (24)* 0.8 (10) n/a +* –
22)* 0.8 (24)* 0.5 (6) – –
10)* 0.5 (15)* 0.0 (0) – –

18)*@ – – n/a + +

0.5 (42)@ 0.7 (12)@ n/a + –
–0.7 (–69)@ –2.0 (–59)@ + –

Not possible – n/a +* +*

– – –3.8 (–12%)^ +* –

reported; + = measured; – = not measured; ^ = 0–100 pain scale; @ = data received



Table 4 – Professionals’ barriers.

Year Number Inadequate
pain

assessment
and pain

relief

Inadequate
staff

knowledge
of pain

management

Medical
staff

reluctance
to prescribe

opioids

Patient
reluctance
to report

pain

Lack of
psychological

support
services

Patient
reluctance

to take
opioids

Nursing
staff

reluctance
to administer

opioids

Lack of
access to

professionals
who practice
specialised
methods

Excessive
state

regulation
of

prescribing
opioids

Yu et al.53^ 2001 427 physicians 74.9 64.8 41.4 39.7 22.8 74.7

Ger et al.52^ 2000 204 physicians 54 57 25 7 54 15 10 19

Sapir

et al.55^

1999 176 physicians 65 58 49 40 20.3 19.4

Von Roenn

et al.,59^

1993 897 physicians 76 52 61 62 11 62 38 18

Anderson

et al.54^

2000 57 physicians

and nurses

71 54 40 56 16 36 21 13 17

O’Brien

et al.57#

1996 148 nurses 86 79 69 87 75 68 58 70

Ryan58# 1994 61 nurses 77 75 61 75 62 49 54 59

Ryan et al.58# 1994 116 oncology

nurses

61 53 48 79 45 77 32 29

Vortherms

et al.60#

1992 327 nurses 77.1 72 59.1 79.8 62.3 56.6 50.3 53.1

Furstenberg

et al.56
*

1998 188 physicians 1.6 (0.8) 1.49 (0.9) 1.26 (0.95) 1.12 (0.77) 1.32 (0.98) 1.13 (0.78) 1.08 (0.97) 0.87 (0.91) 0.92 (0.90)

Furstenberg

et al.56
*

1998 248 nurses 1.58 (0.86) 1.55 (0.91) 1.52 (1.01) 1.29 (0.87) 1.34 (1.0) 1.25 (0.89) 1.19 (1.01) 1.43 (1.12) 0.76 (0.91)

^ = % of respondents who selected item as one of the top four barriers in the survey; # = % that rated that item as a barrier to optimal pain management in their setting; * = mean (sd); degree to which

item represented a barrier 0–3 scale (0 = no barrier; 3 = major barrier).
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Table 5 – Pain interventions: clinically relevant results.

Year Intervention/control Assessment
times

Differences in the decrease of pain
between I and C groups

Nurses’
Knowledge/

barriers
measured

PMI
measured

Average
pain

NRS (%)

Current
pain

NRS (%)

Worst
pain

NRS (%)

Nursing education

Camp-

Sorrell

et al.71

1991 I: education of pain

documentation (45

min) Received lami-

nated assessment tool

C: education of pain

documentation

N: non-responders, no

education

1 week

1 month

2 months – – – – –

Vallerand

et al.72

2004 I: education session (4

hr); 4–6 weeks own

practice; advanced

session

C: no education

4 weeks – – – +* –

Pain assessment

Kravitz

et al.73

1996 I: assessing pain

intensity by research

staff and displaying

results on bedside

charts

C: assessing pain

intensity by research

staff. Results were not

displayed

3 d

5 d – NR NR – –

Trowbridge

et al.74

1997 I: patients completed

pain assessments.

Oncologists were

instructed to review

summary sheet of pain

assessments prior to

patient evaluation

C: patients completed

pain assessments

4 weeks NR – NR – +

Pain consultation/pain protocol

Du Pen

et al.32

1999 I: study physician and

nurse used multilevel

treatment algorithm

for pain management

C: pain management

by patients’ own

oncologist

2 weeks 0.5 (8)#

4 weeks 0.7 (12)#

2 months 0.2 (3)#

3 months – – 0.9 (15)# – –

Cleeland

et al.75

2005 I: pain management

protocol

C: care as usual

15 d 0.9 (21)# 1.3 (20)

29 d 1.3 (30)# NR 0.9 (15) – +

Bold = clinically relevant outcome; * = statistically significant; + = measured; – = not measured; NR = measured but not reported; # = data only

reported in graph.
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were not actively involved in the study. Current and worst

pain intensity was measured in every patient, but these data

were not reported. The intervention did not result in im-

proved pain control.73 In the study conducted by Trowbridge

et al.74 all the patients completed pain assessments (e.g. aver-

age and worst pain intensity; pain treatment regimen and de-

gree of pain relief). Only the clinical charts of the intervention
group contained a summary of the pain scales. Oncologists

were instructed to review the summary sheet prior to an eval-

uation. Data on the pain intensities were not reported in the

article, but the authors suggest that the study resulted in a

significant decrease in the proportion of patients with pain

in the intervention group (from 70% to 55%). However, the

proportion of patients with pain in the control group was
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not reported. In addition, they reported no differences be-

tween the intervention and control group in the percentages

of patients with negative PMI scores (35% versus 38%).74

The third intervention was the implementation of a pain

consultation32 or pain protocol75 to improve pain manage-

ment (Tables 2 and 5). In the study of Du Pen et al., a specia-

lised physician evaluated patients’ pain following the Agency

for Health Care Policy and Research (AHCPR) guidelines. With

respect to the outcome measurements we defined, they found

no statistically significant difference for worst pain or patient

adherence between the intervention and control group (Table

5). In this study, they reported a statistically significant reduc-

tion in ‘usual’ pain intensity in the intervention group com-

pared to the control group (not in table). This reduction was

clinically relevant after 3 months (approximately 35%). Clee-

land et al.75 introduced in their RCT a pain management pro-

tocol in the intervention centres, randomising by centre.

Although they used the BPI, they only reported on the inten-

sities of worst pain, the primary end-point of the study, and

average pain. Worst pain decreased statistically significantly

in the intervention group, although not clinically relevant.

In the control group, a non-significant reduction was reported

(Table 5). A between-groups analysis was not described. The

study was terminated early because of slow accrual. Since

the study was underpowered they examined differences in

proportions of responders, defined as patients whose worst

pain scores changed from moderate or severe to none or mild,

rather than mean levels of worst pain scores. The proportions

of patients responding to pain treatments were 48% (protocol)

versus 15% after 15 d (p = 0.008) and 52% versus 19% after 29 d

(p = 0.045). This study showed no differences in PMI.75
4. Discussion

According to the multidisciplinary task force of the American

Pain Society (APS), the adequacy of cancer pain management

will only improve when a multidisciplinary and multilevel ap-

proach will be chosen. All the cancer patients should be rou-

tinely screened for pain during their visit in the clinic and

their pain intensity should be documented and frequently

reassessed. When the patients are in pain, this should be ade-

quately treated with a multidisciplinary evidence-based pain

protocol. As a part of this, patients and their relatives should

be educated regarding pain and analgesics.76

Although, internationally, this approach is considered the

only way to effectively improve daily cancer pain manage-

ment, it is not substantiated in the studies here reported.

Our review of the literature identified the most important pa-

tient-related as well as professional-related barriers hamper-

ing patients’ pain treatment and also identified the studied

interventions to overcome these barriers. Unfortunately, we

were incapable to identify interventions that unequivocally

demonstrated clinically relevant improvements in patients’

pain using the outcome measurements and criteria we se-

lected for this systematic review. Of note, the results of the

studies on patient education could even be flattered because

some of the studies did not report all the measured pain

intensities (Table 3). The negative findings from the studies

may be due to several factors.
The first factor is the quality of the design and reporting

the studies. Many studies used small groups of patients and

did not substantiate the sample size with a power analysis.

Furthermore, most studies on professional education and

pain assessment did not study or report the effect of the inter-

vention on patients’ pain. Although pain is a major problem

in patients with cancer, internationally there is no consensus

on the most important end-points for pain research, for

example which pain intensity is most relevant (e.g. current,

average or worst pain intensity). According to the recommen-

dations formulated by Dworkin et al. pain intensity is one of

the core end-points in clinical pain trials.77 However, in the

various studies in which pain intensity was used as the main

outcome measurement, e.g. studies on patient education and

pain consultation or pain protocol, different types of pain

intensity were measured, making an overall analysis impossi-

ble. In this review, we chose to report clinically relevant re-

sults (reduction of pain intensity with P30% or P2 points

on an 11-point scale) according to Farrar et al.10 Other possi-

bilities as ‘numbers needed to treat’ would have been poten-

tial alternatives, but in this review it is not possible because

the included RCTs did not report these data.

Another explanation for the negative findings in the re-

viewed RCTs is that most of these trials studied a monodisci-

plinary intervention without standardising and optimising

the practice of other disciplines, especially the medical disci-

pline. For example, when studying the effect of patient educa-

tion, in all RCTs it was only described as a nursing

intervention, without taking the role of physicians into ac-

count. Adequate medical treatment may be pivotal before pa-

tient education becomes effective.45

We think that adequate medical treatment is a prerequi-

site for other interventions. As reported in the survey of Ent-

ing et al.,28 insufficient awareness of cancer pain, inadequate

analgesic prescription and non-adherence contribute to inad-

equate cancer pain treatment. In this study, 27% of the outpa-

tients treated in a cancer clinic reported to have pain. Sixty-

five percent of these patients were undertreated, as indicated

by a negative PMI. Besides this, 27% declared to be non-adher-

ent.28 These data indicate that most patients will benefit from

more effective analgesic prescription besides education to

improve adherence to the treatment. Indeed, in our review

of the literature the two studies on optimising medical treat-

ment, by pain consult or the introduction of a pain protocol,

both found a statistically significant effect on pain intensity.

In conclusion, over the years professionals as well as pa-

tients still report many barriers regarding pain and pain man-

agement. The most frequent barriers for both groups are

inadequate pain assessment and inadequate knowledge and

misconceptions regarding pain management. Our review

indicates that despite all the studies and guidelines, there is

no convincing study that showed a multidisciplinary inter-

vention to improve cancer-related pain treatment. Future re-

search should focus on a multilevel approach: structural

identification of cancer-related pain, implementation of a

multidisciplinary protocol to improve the quality of pain

treatment and education of patients and their relatives to en-

hance their involvement in the pain treatment. Furthermore,

international consensus about the primary outcome mea-

surement in pain research is urgently needed.



E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 1 3 7 0 – 1 3 8 0 1379
Conflict of interest statement

None declared.
R E F E R E N C E S
1. Rustoen T, Fossa SD, Skarstein J, Moum T. The impact of
demographic and disease-specific variables on pain in cancer
patients. J Pain Symptom Manage 2003;26(2):696–704.

2. Beck SL, Falkson G. Prevalence and management of cancer
pain in South Africa. Pain 2001;94(1):75–84.

3. Strohbuecker B, Mayer H, Evers GC, Sabatowski R. Pain
prevalence in hospitalized patients in a German university
teaching hospital. J Pain Symptom Manage 2005;29(5):498–506.

4. van den Beuken-van Everdingen MH, de Rijke JM, Kessels AG,
Schouten HC, van Kleef M, Patijn J. Prevalence of pain in
patients with cancer: a systematic review of the past 40 years.
Ann Oncol 2007;18(9):1437–49.

5. WHO. Cancer pain relief and palliative care. Report of a WHO
Expert Committee. World Health Organ Tech Rep Ser
1990;804:1–75.

6. Jadad AR, Browman GP. The WHO analgesic ladder for cancer
pain management. Stepping up the quality of its evaluation.
Jama 1995;274(23):1870–3.

7. Cleeland CS, Gonin R, Hatfield AK, et al. Pain and its
treatment in outpatients with metastatic cancer. New Engl J
Med 1994;330(9):592–6.

8. Deandrea S, Montanari M, Moja L, Apolone G. Prevalence of
undertreatment in cancer pain. A review of published
literature. Ann Oncol 2008;19(12):1985–91.

9. van Tulder M, Furlan A, Bombardier C, Bouter L. Updated
method guidelines for systematic reviews in the cochrane
collaboration back review group. Spine 2003;28(12):1290–9.

10. Farrar JT, Young Jr JP, LaMoreaux L, Werth JL, Poole RM.
Clinical importance of changes in chronic pain intensity
measured on an 11-point numerical pain rating scale. Pain
2001;94(2):149–58.

11. Bostrom B, Sandh M, Lundberg D, Fridlund B. Cancer-related
pain in palliative care: patients’ perceptions of pain
management. J Adv Nurs 2004;45(4):410–9.

12. Yates PM, Edwards HE, Nash RE, et al. Barriers to effective
cancer pain management: a survey of hospitalized cancer
patients in Australia. J Pain Symptom Manage
2002;23(5):393–405.

13. Ward SE, Goldberg N, Miller-McCauley V, et al. Patient-related
barriers to management of cancer pain. Pain
1993;52(3):319–24.

14. Wills BS, Wootton YS. Concerns and misconceptions about
pain among Hong Kong Chinese patients with cancer. Cancer
Nurs 1999;22(6):408–13.

15. Lin CC, Ward SE. Patient-related barriers to cancer
pain management in Taiwan. Cancer Nurs 1995;18(1):
16–22.

16. Lin CC. Barriers to the analgesic management of cancer pain:
a comparison of attitudes of Taiwanese patients and their
family caregivers. Pain 2000;88(1):7–14.

17. Chung TK, French P, Chan S. Patient-related barriers to cancer
pain management in a palliative care setting in Hong Kong.
Cancer Nurs 1999;22(3):196–203.

18. Wang KY, Ho ST, Ger LP, Wang JJ, Cherng CH, Lin CC. Patient
barriers to cancer pain management: from the viewpoint of
the cancer patients receiving analgesics in a teaching hospital
of Taiwan. Acta Anaesthesiol Sin 1997;35(4):201–8.
19. Ward SE, Berry PE, Misiewicz H. Concerns about analgesics
among patients and family caregivers in a hospice setting. Res
Nurs Health 1996;19(3):205–11.

20. Ward S, Gatwood J. Concerns about reporting pain and using
analgesics. A comparison of persons with and without cancer.
Cancer Nurs 1994;17(3):200–6.

21. Ward SE, Hernandez L. Patient-related barriers to
management of cancer pain in Puerto Rico. Pain
1994;58(2):233–8.

22. Potter VT, Wiseman CE, Dunn SM, Boyle FM. Patient barriers
to optimal cancer pain control. Psycho-Oncology
2003;12(2):153–60.

23. Paice JA, Toy C, Shott S. Barriers to cancer pain relief: fear of
tolerance and addiction. J Pain Symptom Manage
1998;16(1):1–9.

24. Gunnarsdottir S, Serlin RC, Ward S. Patient-related barriers to
pain management: the Icelandic Barriers Questionnaire II. J
Pain Symptom Manage 2005;29(3):273–85.

25. Thomason TE, McCune JS, Bernard SA, Winer EP, Tremont S,
Lindley CM. Cancer pain survey: patient-centered issues in
control. J Pain Symptom Manage 1998;15(5):275–84.

26. Ward SE, Carlson-Dakes K, Hughes SH, Kwekkeboom KL,
Donovan HS. The impact on quality of life of patient-related
barriers to pain management. Res Nurs Health
1998;21(5):405–13.

27. Ersek M, Kraybill BM, Pen AD. Factors hindering patients’
use of medications for cancer pain. Cancer Pract
1999;7(5):226–32.

28. Enting RH, Oldenmenger WH, Van Gool AR, van der Rijt CC,
Sillevis Smitt PA. The effects of analgesic prescription and
patient adherence on pain in a Dutch outpatient cancer
population. J Pain Symptom Manage 2007;34(5):523–31.

29. Miaskowski C, Dodd MJ, West C, et al. Lack of adherence with
the analgesic regimen: a significant barrier to effective cancer
pain management. J Clin Oncol 2001;19(23):4275–9.

30. Oldenmenger WH, Echteld MA, de Wit R, et al. Analgesic
adherence measurement in cancer patients: comparison
between electronic monitoring and diary. J Pain Symptom
Manage 2007;34(6):639–47.

31. Austin C, Cody CP, Eyres PJ, Hefferin EA, Krasnow RW. Hospice
home care pain management. Four critical variables. Cancer
Nurs 1986;9(2):58–65.

32. Du Pen SL, Du Pen AR, Polissar N, et al. Implementing
guidelines for cancer pain management: results of a
randomized controlled clinical trial. J Clin Oncol
1999;17(1):361–70.

33. Ferrell BR, Juarez G, Borneman T. Use of routine and
breakthrough analgesia in home care. Oncol Nurs Forum
1999;26(10):1655–61.

34. Lai YH, Keefe FJ, Sun WZ, et al. Relationship between pain-
specific beliefs and adherence to analgesic regimens in
Taiwanese cancer patients: a preliminary study. J Pain
Symptom Manage 2002;24(4):415–23.

35. Rimer B, Levy MH, Keintz MK, Fox L, Engstrom PF, MacElwee
N. Enhancing cancer pain control regimens through patient
education. Patient Educat Couns 1987;10(3):267–77.

36. Trotter JM, Scott R, Macbeth FR, McVie JG, Calman KC.
Problems of the oncology outpatient: role of the liaison health
visitor. Brit Med J (Clin Res Ed) 1981;282(6258):122–4.

37. Zeppetella G. How do terminally ill patients at home take
their medication? Palliat Med 1999;13(6):469–75.

38. Ferrell BR, Ferrell BA, Ahn C, Tran K. Pain management for
elderly patients with cancer at home. Cancer 1994;74(7 Suppl.):
2139–46.

39. Chang MC, Chang YC, Chiou JF, Tsou TS, Lin CC. Overcoming
patient-related barriers to cancer pain management for home
care patients. A pilot study. Cancer Nurs 2002;25(6):470–6.



1380 E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 1 3 7 0 – 1 3 8 0
40. Dorrepaal KL, Aaronson NK, van Dam FS. Pain experience and
pain management among hospitalized cancer patients. A
clinical study. Cancer 1989;63(3):593–8.

41. Oliver JW, Kravitz RL, Kaplan SH, Meyers FJ. Individualized
patient education and coaching to improve pain control
among cancer outpatients. J Clin Oncol 2001;19(8):2206–12.

42. Miaskowski C, Dodd M, West C, et al. Randomized clinical
trial of the effectiveness of a self-care intervention to improve
cancer pain management. J Clin Oncol 2004;22(9):1713–20.

43. Dalton JA. Education for pain management: a pilot study.
Patient Educat Couns 1987;9:155–65.

44. Yates P, Edwards H, Nash R, et al. A randomized controlled
trial of a nurse-administered educational intervention for
improving cancer pain management in ambulatory settings.
Patient Educat Couns 2004;53(2):227–37.

45. Anderson KO, Mendoza TR, Payne R, et al. Pain education for
underserved minority cancer patients: a randomized
controlled trial. J Clin Oncol 2004;22(24):4918–25.

46. Lin CC, Chou PL, Wu SL, Chang YC, Lai YL. Long-term
effectiveness of a patient and family pain education program
on overcoming barriers to management of cancer pain. Pain
2006;122(3):271–81.

47. Lai YH, Guo SL, Keefe FJ, et al. Effects of brief pain education
on hospitalized cancer patients with moderate to severe pain.
Support Care Cancer 2004;12(9):645–52.

48. Ward S, Donovan HS, Owen B, Grosen E, Serlin R. An
individualized intervention to overcome patient-related
barriers to pain management in women with gynecologic
cancers. Res Nurs Health 2000;23(5):393–405.

49. de Wit R, van Dam F, Zandbelt L, et al. A pain education
program for chronic cancer pain patients: follow-up
results from a randomized controlled trial. Pain
1997;73(1):55–69.

50. de Wit R, van Dam F, Loonstra S, et al. Improving the quality
of pain treatment by a tailored pain education programme for
cancer patients in chronic pain. Eur J Pain 2001;5(3):241–56.

51. Kim JE, Dodd M, West C, et al. The PRO-SELF pain control
program improves patients’ knowledge of cancer pain
management. Oncol Nurs Forum 2004;31(6):1137–43.

52. Ger LP, Ho ST, Wang JJ. Physicians’ knowledge and attitudes
toward the use of analgesics for cancer pain management: a
survey of two medical centers in Taiwan. J Pain Symptom
Manage 2000;20(5):335–44.

53. Yu S, Wang XS, Cheng Y, Yang J, Cleeland CS. Special aspects
of cancer pain management in a Chinese general hospital. Eur
J Pain 2001;5(Suppl. A):15–20.

54. Anderson KO, Mendoza TR, Valero V, et al. Minority cancer
patients and their providers: pain management attitudes and
practice. Cancer 2000;88(8):1929–38.

55. Sapir R, Catane R, Strauss-Liviatan N, Cherny NI. Cancer pain:
knowledge and attitudes of physicians in Israel. J Pain
Symptom Manage 1999;17(4):266–76.

56. Furstenberg CT, Ahles TA, Whedon MB, et al. Knowledge and
attitudes of health-care providers toward cancer pain
management: a comparison of physicians, nurses, and
pharmacists in the state of New Hampshire. J Pain Symptom
Manage 1998;15(6):335–49.

57. O’Brien S, Dalton JA, Konsler G, Carlson J. The knowledge and
attitudes of experience oncology nurses regarding the
management of cancer-related pain. Oncol Nurs Forum
1996;23(3):515–21.

58. Ryan P, Vortherms R, Ward S. Cancer pain: knowledge,
attitudes of pharmacologic management. J Gerontol Nurs
1994;20(1):7–16.
59. Von Roenn JH, Cleeland CS, Gonin R, Hatfield AK, Pandya KJ.
Physician attitudes and practice in cancer pain management.
A survey from the Eastern Cooperative Oncology Group. Ann
Intern Med 1993;119(2):121–6.

60. Vortherms R, Ryan P, Ward S. Knowledge of, attitudes toward,
and barriers to pharmacologic management of cancer pain in
a statewide random sample of nurses. Res Nurs Health
1992;15(6):459–66.

61. Mystakidou K, Liossi C, Fragiadakis K, Georgaki S,
Papadimitriou J. What do Greek physicians know about
managing cancer pain? J Cancer Educat 1998;13(1):39–42.

62. Larue F, Colleau SM, Fontaine A, Brasseur L. Oncologists and
primary care physicians’ attitudes toward pain control and
morphine prescribing in France. Cancer 1995;76(11):2375–82.

63. Bernardi M, Catania G, Tridello G. Knowledge and attitudes
about cancer pain management: a national survey of Italian
hospice nurses. Cancer Nurs 2007;30(2):E20–6.

64. Clark JM, Lurie JD, Claessens MT, Reed VA, Jernstedt GC,
Goodlin SG. Factors associated with palliative care knowledge
among internal medicine house staff. J Palliat Care
2003;19(4):253–7.

65. Devi BC, Tang TS, Corbex M. What doctors know about cancer
pain management: an exploratory study in Sarawak,
Malaysia. J Pain Palliat Care Pharmacother 2006;20(2):15–22.

66. Pederson C, Parran L. Bone marrow transplant nurses’
knowledge, beliefs, and attitudes regarding pain
management. Oncol Nurs Forum 1997;24(9):1563–71.

67. Fife BL, Irick N, Painter JD. A comparative study of the
attitudes of physicians and nurses toward the management
of cancer pain. J Pain Symptom Manage 1993;8(3):132–9.

68. Elliott TE, Elliott BA. Physician attitudes and beliefs about use
of morphine for cancer pain. J Pain Symptom Manage
1992;7(3):141–8.

69. Elliott TE, Murray DM, Elliott BA, et al. Physician knowledge
and attitudes about cancer pain management: a survey from
the Minnesota cancer pain project. J Pain Symptom Manage
1995;10(7):494–504.

70. Grossman SA. Undertreatment of cancer pain: barriers and
remedies. Support Care Cancer 1993;1(2):74–8.

71. Camp-Sorrell D, O’Sullivan P. Effects of continuing education.
Pain assessment and documentation. Cancer Nurs
1991;14(1):49–54.

72. Vallerand AH, Riley-Doucet C, Hasenau SM, Templin T.
Improving cancer pain management by homecare nurses.
Oncol Nurs Forum 2004;31(4):809–16.

73. Kravitz RL, Delafield JP, Hays RD, Drazin R, Conolly M. Bedside
charting of pain levels in hospitalized patients with cancer: a
randomized controlled trial. J Pain Symptom Manage
1996;11(2):81–7.

74. Trowbridge R, Dugan W, Jay SJ, et al. Determining the
effectiveness of a clinical-practice intervention in improving
the control of pain in outpatients with cancer. Acad Med
1997;72(9):798–800.

75. Cleeland CS, Portenoy RK, Rue M, et al. Does an oral analgesic
protocol improve pain control for patients with cancer? An
intergroup study coordinated by the Eastern Cooperative
Oncology Group. Ann Oncol 2005;16(6):972–80.

76. Gordon DB, Dahl JL, Miaskowski C, et al. American pain
society recommendations for improving the quality of acute
and cancer pain management: American Pain Society Quality
of Care Task Force. Arch Intern Med 2005;165(14):1574–80.

77. Dworkin RH, Turk DC, Farrar JT, et al. Core outcome measures
for chronic pain clinical trials: IMMPACT recommendations.
Pain 2005;113(1–2):9–19.


	A systematic review on barriers hindering adequate cancer pain management and interventions to reduce them: A critical appraisal
	Introduction
	Methods
	Results
	Patient-related barriers
	Intervention to reduce patient-related barriers: patient education
	Professional-related barriers
	Interventions directed at professionals to improve pain management

	Discussion
	Conflict of interest statement
	References


