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Introduction

Chapter 1

Introduction
Patients with advanced cancer experience multiple symptoms.' * Among these
symptoms, pain is the most feared." The prevalence of pain varies widely from
33% to 88%, depending on the investigated group, the stage of disease, and the
methods employed to measure pain.^ In general, about 50% of patients at all
stages of disease experience pain, and over 70% of patients with advanced cancer report pain.' Pain treatment should allow patients to function at a level they
choose, and to live relatively free of pain.^ Poor pain control often results in undermining physical functioning, psychological suffering and exhaustion, loss of
hope, and diminishing quality of life."
Most pain in cancer patients can be controlled by pharmacological pain treatment either alone, or supplemented with adjuvant drugs (co-analgesia) and nonpharmacological pain treatment. The basic approach to the control of pain consists of the "three-step analgesic ladder" of the World Health Organization.*'°
Based on the principles of the World Health Organization guidelines, the pain
medication needs to be matched to the severity of pain: non-opioids (step I) for
mild pain, weak opioids (step II) for patients with moderate pain, and strong
opioids (step III) for patients with severe pain.* Because there is great variation in
patients' individual pain experience and susceptibility to analgesic drugs, an essential principle in pain treatment is to individualize the regimen to the patient.
Although adequate pain treatment for most cancer patients is now available,
data from numerous studies have demonstrated that these methods are not used
to their fullest, leading to inadequate pain relief in large numbers of patients."•"
Many explanations have been proposed for this failure, e.g. barriers related to
health care professionals, the health care system, and patients.'"'* Examples of
barriers related to health care professionals are that physicians and nurses have
inadequate pain knowledge, they do not pay enough attention to pain control,
and they are overly concerned about addiction, tolerance, and adverse reactions
to analgesics." The health care system contributes to inadequate pain treatment
by giving low priority to pain control, lack of pain policies, lack of protocols or
standards of care, and the lack of resources available for pain control."-'* Finally,
patient-related barriers include reluctance to report the intensity of pain, reluctance to take pain medication, and the lack of pain knowledge. Patients' reluctance to report pain to caregivers might be caused by patients wishing not to appear "weak," or "frail," because this could divert the physician's attention from
treating the tumor. Cancer pain can lead to loss of hope, fear of worsening or
progression of disease, rejection of treatment, and loss of quality of life. Because
an increase in pain intensity is often interpreted as tumor progression, patients
might become hesitant to discuss the pain with the caregiver. Patients also hesitate to use medication, wait too long before asking for pain relief, and have difficulty in reporting and communicating about pain, because they are concerned
about addiction, tolerance, and side-effects."" Furthermore, patients' lack of
pain knowledge is reported as one of the main causes for non-adherence.'^-"-"
In recent years, efforts to improve pain management in cancer patients have
focused mainly on enhancing the expertise of health care providers.'0.14.21,22 Less
attention has been paid to the role of the patients themselves in managing their
own pain, despite the fact that cancer pain is increasingly being managed on an
outpatient basis. The shift from hospital care to home care for seriously ill cancer
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pain patients requires some degree of adaptation from both the caregivers and
patients. This transition to home care requires more emphasis on the self-care approach. This means that patients need to become active and conscious participants in their own pain treatment. For the caregivers, greater emphasis needs to
be placed on educating patients and stimulating them to actively participate in
their own pain treatment program."
Although the importance of patient education and active involvement of patients in pain treatment is emphasized by several organizations, such as the
World Health Organization'" and the American Pain Society,*' few studies have
considered the important role of the patients themselves in the process of relieving pain. For optimal pain management, it is necessary that both hospital and
home care remain continuously involved throughout the patients' disease. Maintaining continuity of care with regard to pain management involves communication between the different caregivers and the patient, and coordination of care.
Patients should play an active role in this. In the home setting, district nurses play
a significant role in the assessment and management of cancer pain. They spend
more time with patients than any other health care provider. Because the current
advances in therapeutic and palliative technologies affect the duration of the palliative phase, cancer patients live longer with their pain and need pain management for a longer period of time at home. Consequently, (district) nurses are essential for adequate pain control, both in the hospital and at home, and are an
important link between the patient, the family, and other health care providers.
In this thesis, the development and effectiveness of a Pain Education Program
in cancer patients with chronic pain offered by specially trained nurses was investigated. The Pain Education Program was tailored to the needs of the individual
patient and consisted of three elements: 1) educating patients about the basic
principles of pain and pain management; 2) instructing patients how to report
their pain in a pain diary; and 3) instructing patients how to communicate about
pain and how to contact health care provi-ders. The Pain Education Program uses
a multi-method approach in which verbal instruction, written materials, an
audiocassette tape, and a pain diary were combined to inform and instruct patients about pain and pain management.

Outline and research questions
The main purpose of this thesis was to develop and evaluate the Pain Education Program in advanced cancer patient with chronic pain. The Pain Education
Program was evaluated by means of a prospective, randomized longitudinal
study utilizing a "pretest-posttest experimental design." Patients with and
without district nursing in the home setting were distinguished before
randomization as they were expected to differ regarding medical variables and
pain experience. Both patient groups were randomized after stratifying for
gender (male/female), age (< 60 years/ > 60 years), and metastatic sites
(yes/no/unknown). Control patients received regular pain treatment, while the
Pain Education Program was implemented in the intervention group patients.
Summarizing, four study groups were distinguished: 1) a control group without
district nursing; 2) an intervention group without district nursing; 3) a control
group with district nursing; and 4) an intervention group with district nursing.
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Intervention

(District) nursing

Pain Education Program (3, 4, 7, 8, 9)

•
•

Nurses' knowledge of patients' pain (9)
Nurses' assessment of quality
of pain treatment (9)
• Nursing care (9)

r

r

Mediating variables

Outcome variables

•
•
•

• Pain intensity (3)
. Quality of life (3)
• Adequacy of pain treatment (2, 5, 6, 7)
• Adherence to pain medication (8)

Patient's pain knowledge (3)
Patient's self-recording of pain in diary (4)
Patient's help-seeking behavior (9)

i

-

Patient characteristics
•
.
•
•

Sociodemographic variables (2 - 10)
Medical variables (2 - 10)
Pain characteristics (2 - 10)
Pain cognitions (10)

Numbers in parenthesis refer to the chapters in this thesis.

F/gure 7.

Ove/v/ew of the Pa/n fc/ucat/on Program

An overview of the components relevant to study the Pain Education Program |
is given in Figure 1. A distinction is made between the effects of the Pain Educa- I
tion Program on mediating and outcome variables.
This thesis comprises 11 chapters. In this chapter (chapter 7), the rationale for
the study is presented.

Chapter 2 presents a description of the practice of pain treatment in the
|
Antoni van Leeuwenhoek Hospital/Netherlands Cancer Institute.
'
To give an overview of the practice of pain treatment, Donabedian's structureprocess-outcome framework was used, including: 1) structural resources, describing the setting in which pain treatment is provided; 2) process components,
i
which describe the clinical practice; and 3) outcome measures, which refer to pa- •
tients' pain intensity, patient satisfaction, or composite pain management index
scores. The research question addressed in chapter 2 is:
J

Introduction

• What /s f/ie current pract/ce ;n pa/n treatment of cancer pat/ents w/th
chron/cpa/n?
Chapter 3 discusses the use of the Pain Education Program by patients in the
home setting. The effects of the Pain Education Program on patients' pain knowledge are described, as well as effects on patients' pain intensity and quality of
life. The research questions addressed in this chapter are:
•
•
•
•

How was fne Pa/n £ducat/on Program app//eo' /n pract/ce?
What ;s the effect of the Pa/n £ducat/on Program on pa/n /cnow/edge?
What /s the effect of the Pa/n fducat/on Program on pa/n /ntens/ty?
IVhat /s the effect of the Pa/n £ducat/on Program on gua//ly of //fe?

Part of the Pain Education Program was to register pain in a paper-and-pencil
pain diary. Patients were instructed to daily record their pain on a numeric rating
scale. Chapter 4 presents an evaluation of the use of a pain diary at home. The
following aspects were evaluated: the association between pain intensity scores
obtained by means of the pain diary and those obtained by patient interview; the
ability to recall past pain intensity; the fluctuation of pain intensity scores over
time; and effects of the use of the pain diary. The main research questions addressed in chapter 4 can be summarized as:
• How do cancer pa/n pat/ents va/ue the use of a pa/n d/ary at home?
• l/Vhat are the effects of the use of a pa/n d/ary?
The literature shows that many different outcome measures are being used to
evaluate the effect of pain treatment. Because there is no "gold standard" to
evaluate the efficacy of pain programs, eight commonly used measures to evaluate the adequacy of cancer pain treatment are described and evaluated. The main
research question in chapter 5 is:
• I/Vhat ÄS the assoc/af/on between the common/y used measures to eva/uate
pa/n treatment ;n cancer pat/ents w/th chron/c pa/n?
To address some limitations of these commonly used measures, the development and evaluation of a new measure, the Amsterdam Pain Management Index,
was developed and discussed in chapter 6. The Amsterdam Pain Management Index compares patients' Present Pain Intensity, Average Pain Intensity, and Worst
Pain Intensity with a composite score of analgesics used, while adjusting for what
a patient considers to be a tolerable level of pain. The main research question is:
• l/Vhat are the psychometr/c propert/es of the -Amsterdam Pa/n
Management /ndex /n compar/son to e/ght freguent/y used outcome
measures to eva/uate the adequacy of pa/n treatment?
Chapter 7 presents an evaluation of the effects of the Pain Education Program
on adequacy of pain treatment by means of the Amsterdam Pain Management
Index. Characteristics predicting change in both the short-term and long-term
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adequacy of pain treatment were investigated. The two research questions in the
chapter are:

• U/haf /s the effect of the Pa/n fducaf/on Program on fne adequacy of pam
treatment?
• l/l/h/ch character/sf/cs precf/ct change /n the adequacy of pa/n treatment? 1

1

A neglected issue in pain treatment is medication adherence. Poor adherence i
to pain medication is a substantial problem in the management of cancer pain
patients. Chapter 8 addresses the extent of non-adherence to pain medication,
and the effects of the Pain Education Program on patients' medication use. Deviation from prescribed pain medication may be caused by patients' lack of
awareness and understanding about the prescribed pain medication (noncomprehension), or by lack of adherence even when the prescription is known
(non-adherence). The research questions addressed in this chapter are:
• l/l/hat /s the extent of pat/ents' comprehens/on and adherence to pa/n
med/cat/on?
• I/Vhat /s the effect of the Pa/n £ducat/on Program on pat/ents' pa/n
med/cat/on prescr/pt/on, extend of comprehens/on, and extend of
adherence to pa/n med/cat/on?
In the home situation, district nurses play an important role in the treatment o
pain patients. Chapter 9 presents a description of patients' help-seeking behaviot
at home. An outline is given of the impact district nurses have on the patients'
pain complaints, and the effect of the Pain Education program on district nurses'
pain knowledge and pain management is evaluated. The research questions addressed in chapter 9 are:
• What /s the ro/e of the d/sfr/cf nurse on pat/ents' pa/n comp/a/nts at
home?
• What /s the effect of the Pa/n fducat/on Program on d/sfr/ct nurses'
assessment of pa/n /nfens/fy and the qua//ty of pa/n treatment?

Pain is a multidimensional, subjective, and uniquely personal experience,""
and has various dimensions, e.g., sensory, physiological, affective, cognitive, and
behavioral." The cognitive dimension refers to how patients think about their
pain and what the pain means for them. Patients' pain cognitions are assumed tc
have a great impact on patients' pain experience, the degree of disability, and
quality of life. Chapter 70 describes the psychometric evaluation of patients' pain
cognition as measured bij the Pain Cognition List. In addition, the occurrence of
cognitions in cancer patients with chronic pain was assessed, and the association
with sociodemographic variables, medical variables, pain experience, and quality
of life was investigated. The main research questions are:
• l/Vhat are the psychomefr/c propert/es of the fxper/menfa/ vers/on of the
Pa/n Cogn/f/on /./sf?
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• Whaf /s fhe re/at/onsh/p among fhe sca/es of fhe Pa/n Cogn/f/on L/sf for
cancer paf/enfs and soc/odemograph/c and med/ca/ var/ao/es, pat/enfs'
pa/n exper/ence, and gua//ty of //fe?
Finally, chapter 7 7 presents the conclusions and general discussion, in which
the main conclusions, methodological and theoretical reflections, and implications for clinical practice are described. A summary in English and Dutch concludes the thesis.
c
To address the main research questions, a number of measures has been used.
An overview of all measures is given in Table 1.
The chapters 2-10 of this thesis have been published or are submitted for publication. There is some repetition of information regarding design, methodology
and description of the intervention. However, it has the advantage that all chapters can be read separately. In order to increase readability, minor changes in the
layout have been made.
7ab/e 7. Study measures
Measures

Pretest

2 weeks 4 weeks 8 weeks
postpostpostdischarge discharge discharge

Patient characteristics
Sociodemographic variables
Medical variables
Pain cognition

*
*
*

*

*

*

*
*
•
*

*
*
•
*

*
*
•
*

•
•

*
•

•
*

*
*

•
*

•
*

*

•

•

Pain Education Program
Use of pain brochure
Use of audiocassette
Use of pain diary
Use of help-seeking behavior

Outcome variables
Pain experience
Pain intensity (numeric rating scales)
Quality of Life
Pain Knowledge
Adherence to pain medication
Pain treatment
Quality of pain treatment

(District) nurses
Nurses' knowledge of patients' pain
Nurses' assessment of quality of pain treatment
Nursing care
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Chapter 2

Introduction

Pain treatment in chronic cancer patients is a complex matter because of the
many divergent components which play a role, such as the nature of the pain,
the medical condition of the patient, the pain treatment, patients' reaction to
analgesics, the extent to which pain treatment is multidisciplinary, and the expertise of the health care providers with cancer pain and its treatment. Several organizations, including the Dutch chapter of the International Association for the
Study of Pain (IASP), have published guidelines that should be followed to optimize analgesic outcomes.'•* These various pain guidelines are fairly similar and
widely used, and one might conclude that consensus has been reached on what
is good clinical pain practice. Despite these guidelines, various studies report that
38-74% of cancer patients do not receive adequate pain relief.^"
In most studies evaluating reasons for inadequate pain treatment, only one or
a few of the components relevant for optimal pain treatment are taken into consideration, which gives an incomplete picture of all interrelated aspects relevant
in pain treatment. In this article, we describe the practice of pain treatment in a
more comprehensive way in cancer patients with chronic pain. To clarify the
many components that play a role in the treatment of pain and determine the
quality of its outcomes, Donabedian's structure-process-outcome framework was
used (Table 1).^ Donabedian's framework is a useful tool for organizing the divergent components which play a role in quality of health care in general, and
can be easily adapted to the practice of pain treatment. In Donabedian's
structure-process-outcome framework, "structure" is defined as the resources
used in the provision of care and the more stable arrangements under which care
is produced.'2 The setting in which pain treatment is provided can be considered
as a structure component. One resource is, for instance, the availability of
opioids, such as morphine, needed for adequate pain treatment. "Process" refers
to the actions and behaviors undertaken by health care providers to accomplish a
certain goal. How analgesics are used and the extent to which pain assessment
tools are used in clinical practice is related to process components with regard to
pain treatment. Finally, the "outcome" component refers to the result. In the
light of this study, it describes what is achieved by treating patients' pain. An example of a commonly used outcome measure is pain intensity.

The structure-process-outcome pain framework
Structure
First, resources which should be available for good clinical pain practice were
considered. Structure may include facilities, resources (manpower, skill mix),
management structure, building structures, financial allocations, legislation and
so on.'^ Koch''» used structure to describe the physical, organizational and other
characteristics of the system that provides care. This may include peer review
mechanisms, continuing education programs, procedure manuals, patient classification systems, and delivery of nursing methods. Based on the available pain
guidelines,'•* one can infer that the following structural resources should be

•m

Treatment of chronic cancer pain

Tafa/e 7.

framework to eva/uate the pract/ce of pa/n treafmenf

Structural resources

Process components

Outcome measures

. Availability of procedure
manuals
. Availability of analgesics
. Availability of pain assessment

• Pain treatment
. Use of pain assessment tools
• Use of patient education
materials
« Interdisciplinary approach
• Continuity of care
• Patient's pain knowledge
• Communication between
patient and health care
providers

> Quality of pain treatment:
- Pain intensity
- Patient satisfaction
- Cleeland's Pain
Management Index
- Amsterdam Pain
Management Index

tools
• Availability of patient
education materials
• Availability of interdisciplinary
approach
• Availability of pain education
and refresher courses for
health care providers

available: 1) procedure manua/s in which an overview is given of how to treat
pain in cancer patients; 2) ana/ges/cs, including opioids such as morphine; 3) pa/n
assessment too/s to monitor pain; 4) pa/n educaf/on mater/a/s for patients; 5) ;nterd/sc/p//nary pa/n treatment by means of pain teams consisting of, e.g., oncologists, anesthesiologists, psychologists, nurses, social workers, physical therapists,
who can be called in for patients with uncontrolled pain or complex pain complaints; and 6) health care providers who are well versed in treating patients'
pain, e.g., pa/n educat/on and refresher courses.

Process
A component which refers to process variables is the pa/n treatment itself.
Consensus has been reached on what comprises good pain treatment and how
analgesics should be handled J * The use of analgesics is considered as the first
option in the management of cancer pain.'•'*•" According to the "analgesic ladder" of the World Health Organization (WHO), stronger opioids are prescribed
when pain increases in severity. Because there is great variation in patients' individual pain experience and susceptibility to analgesic drugs, an essential principle
in pain treatment is to individualize the regimen to the patient." The oral route is
the preferred route of administration. For patients with severe pain who require
rapid incremental doses of analgesics, who experience severe side effects, or who
have swallowing difficulty, there are effective alternative routes, e.g., intravenous, subcutaneous, intraspinal, or intrathecal. The use of analgesic drug administration is recommended on a regular basis (around the clock) rather than as
needed.'-* Besides the administration of analgesics on a regular basis, "rescue"
medication can be prescribed. If the use of opioids in combination with nonopioids and adjuvant drugs does not relieve pain or causes intolerable side effects, invasive methods (e.g., nerve blocks) can be considered.

11

Chapter 2

__

Finally, non-pharmacological pain techniques, e.g., massage, relaxation, the use
of heat and cold, are described as an integral part of pain treatment.
A second process component is the extent to which pa/n assessment too/s are
used systematically. In order to be alert to insufficient pain relief, pain should be
assessed and monitored regularly in each patient.'•'"
,
Paf/enf educat/ng and informing them and their families by means of verbal 1
and written information, constitutes a third process component. Patient education with regard to pain control and the correction of myths about the use of
opioids should be part of any proper pain program.*•"•*'
A fourth process component is the /ntero7sc/p//nary approach to treat pain by
consulting other disciplines, and a fifth process component is the extent to which
cont/nu/ty of care has been provided. Continuity of care refers to the link between hospital and home care in the form of communication, e.g., between the
general practitioner at home and the physician in the hospital, and between the
hospital nurse and the district nurse.
j
A sixth process component is paf/enfs' pa/n /rnow/ec/ge. The rationale for adequate pain knowledge in patients is that better pain knowledge enhances pain
control.
j
The final process component refers to commun/cat/on between tne pat/ent anc
fne hea/fh care prowcterfo). Faulty communication may cause patients to under
report their pain, to wait too long to ask for pain relief, or may cause difficulties
in reporting and communicating about pain."

Outcome

Outcome indicators relating to practice of pain treatment remain a difficult issue because of their complexity and the lack of a gold standard. Given the lack ol
systematic use of well-established outcome measures to evaluate the adequacy
of cancer pain treatment, four measures have been selected. Although not all .
four measures show sufficient levels of reliability and validity, these measures 1
were assessed in the present study to increase comparability with results obj
tained by other studies. Outcome measures can be defined by patients only, or
combined with the judgment of health care providers. Of all outcome measures,
pa/n /nfens/<y is most commonly used. High pain intensity scores are considered
as interfering with daily functioning," meaning that these patients are treated
less adequately for their pain than patients with low pain intensity scores.
'
The second outcome measure, which is suggested by the American Pain Society,*'" and the Agency for Health Care Policy and Research' is paf/enfs' eva/uat/on of health services or health providers (paf/enf sat/sfact/on).
j
Besides patients' judgment about pain and pain treatment, professionally]
oriented outcomes can also be used to evaluate pain treatment. Based on the -1
principles of the WHO cancer pain guidelines, the extent of pain medication
*
needs to be matched to the severity of pain: nonopioids for mild pain, so-called
"weak" opioids for patients with moderate pain, and so-called "strong" opioids
for patients with severe pain (C/ee/ano"s Pa/n Management /nc/ex?).
Although the "Pa/n Management /ndex" as developed by Cleeland et al.* has
been used in different research settings,*®"" research has shown a need for a
more sophisticated index in adequacy of pain management. Based on this index,
de Wit et a l . " developed a revised '7\msterdam Pa/n Management /nofex."
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This index compares patients' pain intensity with a composite score of analgesics used, while correcting for the level of acceptable pain.
It can be concluded that pain relief is the endpoint of a complicated process, in
! which many factors are related. Quality of care studies, primarily based on Donabedian's structure-process-outcome framework and conducted in the field of
pain treatment, are scarce because mostly one or only a few of the various components relevant for optimal pain treatment are taken into consideration.
Bookbinder et a l . " described a model for improving the quality of pain management by using the standards as developed by the American Pain Society.* These
standards provide a structure to address the key components of a pain manage:k ment program, including the use of standardized measures to self-report pain intensity; professional and patient education; polices and procedures related to
new technologies and more efficient systems of medication delivery (equipment,
skills, and resources such as patient controlled analgesia, and epidural analgesia);
availability of clinical experts to respond to patient, family and staff needs; and a
mechanism for ensuring professional and administrative accountability to meet
the standards. Kitson et a l . " investigated criteria for postoperative pain management according to Donabedian's framework. Regular updating on pain manageC
' ment, knowledge of pain assessment techniques, the need for a pain assessment
tool on the ward, the need to provide information to staff, and resources and
equipment were identified as structure criteria. Elements of process were pain assessment, patient involvement, giving information, observations, and evaluations
and action
Physiological status, pain intensity, and patient satisfaction were identified as
outcome variables.
In the present study, we describe current practice in treatment of cancer pain.
Donabedian's framework was used to evaluate different measures to describe
quality of pain treatment simultaneously in cancer patients with chronic pain in a
cancer hospital.

Methods
Patients and procedure
The study was conducted at the Netherlands Cancer Hospital/Antoni van Leeuwenhoek Hospital, a 180-bed cancer hospital in Amsterdam, in the Netherlands.
It is part of a randomized longitudinal study in which the effect of a "Patient
Education Program" (intervention) was evaluated. A more detailed description of
the intervention is reported elsewhere." Patient accrual was carried out over a
twenty-month period. Patients were eligible to participate if they met the following criteria: 1) pain related to cancer, cancer therapy, or illness; 2) a pain duration
of at least 1 month; 3) a life expectancy of at least 3 months (assessed by physicians); 4) able to read and speak Dutch; 5) accessible by telephone; and 6) not residing in a nursing home or retirement home. After informed consent was obtained, patients were interviewed in the hospital and at home. In addition, district nurses who provided care for the patients at home were interviewed by tele, phone about patients' pain complaints and pain treatment.
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Measures
Measures related to patient characteristics were obtained by means of patient
interviews, medical and nursing records, and included sociodemographic variables, and medical variables. Symptoms other than pain were measured by
means of the European Organization for Research and Treatment of Cancer Core
Quality of Life Questionnaire (EORTC-QLQ-C30+3)." Data related to the practice
of pain treatment were described in terms of structural resources, process components, and outcome measures.
A description of the structure/ resources is given in the results section. Information on structural resources was based on the literature or was provided by pain
experts.
Of the process components, patients' pa/n treatment was deduced from the
medical records and consisted of: 1) the use of causal pain treatment from chemotherapy, hormonal therapy, radiation or supportive surgery; 2) the use of
symptomatic pain treatment by means of analgesics (name, dose, frequency of
nonopioids and opioids, route and schedule of administration; 3) the use of
symptomatic pain treatment by means of invasive therapies (e.g., nerve blocks) oi
physical modalities (e.g., transcutaneous electrical nerve stimulation (TENS)); 4)
total daily opioid consumption, which was measured by converting the amount
of opioids to oral morphine equivalent mg, and total nonopioid consumption
which was converted to acetaminophen equivalents by considering the daily
dosage of one nonopioid as equianalgesic to the daily dosage of another nonopioid;" •*> 5) the use of adjuvant analgesics, which can potentiate the effect of
analgesic drugs, neutralize side effects such as constipation, sedation, drowsiness, confusion, dizziness, nausea, and vomiting, or function as analgesic drugs
themselves, such as antidepressants, hypnotics, psychotropic drugs, and corticosteroids; and 6) the use of non-pharmacological pain techniques (e.g., use of heat
and cold, massage, relaxation, distraction), which was assessed by interviewing
patients about which techniques they used themselves to relieve pain.
The second process component, the use of pa/n assessment too/s, was measured by extracting patients' pain intensity scores from the nurses' records. In the
Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital, all patients are
routinely asked to indicate their actual pain twice a day. It was recorded when
and how often nurses graphically registered the pain score on the temperature
chart.
The third component, the use of pat/ent educat/on mater/a/s, was assessed by
recording whether patients had received written pain information and by patients' self-report on how they were informed about pain and pain treatment. Patients who reported to be well informed about pain and pain treatment were
considered as patients who received satisfactory patient education materials.
The fourth process component, the use of an /nterc//sc7p//ndry approach to
treat pain, was measured by the extent to which a pain physician or pain team
was consulted for pain patients.
Cont/nu/ty of care, the fifth process component, was assessed by verifying the
extent to which hospital nurses provided information about patients' pain complaints and pain treatment to district nurses. Therefore, we contacted district
nurses to evaluate whether they were informed by hospital nurses about the patient's pain complaints and pain treatment.
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Furthermore, pat/ents'pa/n JtnoM//edge was measured by means of the Dutch
Language Version of the Pain Knowledge Questionnaire (PKQ-DLV).^« The
PKQ-DLV has been translated backward-forward and pretested in a group of 49
patients and has demonstrated acceptable levels of validity and reliability. The
PKQ-DLV included eight items, such as "patients are often given too much pain
, medicine," "most cancer patients receiving pain medicines will become addicted
to the medicines over time," and "it is better to give pain medications around the
clock (on a schedule) rather than only when needed." For ease of interpretation,
all item scores were linearly transformed to a 0-100 scale and a total score was
i. computed for overall pain knowledge.
The final process component, commun/cat/on between paf/ent and hea/fn care
prowders, was assessed by interviewing the patient about the frequency and content of pain communication with the physician or general practitioner. Health
care provided by general practitioners is covered by the Dutch universal health insurance system.
Finally, four outcome measures were assessed to evaluate the practice of pain
treatment. First, patients' pa/n /ntens/ty was assessed. Patients were asked about
„ their actual pain intensity on a scale from " 0 " to "10", with " 0 " representing "no
pain", and "10" representing "pain as bad as you can imagine". Using the same
scale, their "Average Pain Intensity in the past week" was assessed. The validity,
reliability and feasibility of these scales are well established."-^
Second, paf/enf sat/sfact/on with the pain treatment was evaluated by means
of a 5-point Likert self-report scale ranging from "very satisfied" to "very dissatisfied."^"*® Although patient satisfaction is considered an important aspect reflecting patients' evaluations of the satisfaction with pain relief, it is subject to
distortion, as many patients are satisfied with the pain treatment despite high
. levels of pain intensity.""" In a study, evaluating the psychometric properties of
I measures to evaluate quality of pain treatment, patient satisfaction was not considered as a valid outcome measure for pain and should be interpreted with caution.** Patients who were not satisfied with the pain treatment were asked to
give their reasons for this by means of an open question.
g Third, the "Pa/n Management /ndex," developed by Cleeland et al.' was used to
measure the quality of pain treatment. "Cleelands's Pain Management Index"
compares the most potent analgesic for a patient with the patient's reported
level of pain. Therefore, patient's level of "Worst Pain Intensity" was determined
and categorized into: 0 (no pain), 1 (1-3: mild pain), 2 (4-7: moderate pain), and
3 (8-10: severe pain). The pain level was then subtracted from the most potent
level of analgesic drug therapies prescribed: 0 (no analgesic drug), 1 (a
i nonopioid), 2 (a "weak" opioid), and 3 (a "strong" opioid). Thus, the "Pain Management Index" consists of scores ranging from -3 (a patient with severe pain receiving no analgesic drugs) to +3 (a patient without pain receiving "strong"
opioids). Negative scores indicate inadequate analgesic prescriptions, whereas
scores of " 0 " or higher are considered to be a conservative estimate of acceptable pain treatment. Evidence of the validity of this index has been demonstrated
by Wardetal.«
Taking into consideration some of the limitations of "Cleeland's Pain Management Index," a revised index to describe the adequacy of pain treatment was developed. The revised index, the "/Amsterdam Pa/n Management /ndex," was based
on an average of patient's "Present Pain Intensity," "Average Pain Intensity," and
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"Worst Pain Intensity." Because pain is a subjective experience, the pain score is
corrected for patient's "Tolerable Pain Intensity," meaning that patients were
asked to provide an anchor point for what they consider an acceptable level of
pain. When patient's "Present Pain intensity" is above the level of patient's "Tolerable Pain Intensity," the index score was subtracted with one point. Because
pain medication prescribed is not always used by patients (non-adherence), pain
medication used, as described by patients, instead of medication prescribed was
included. Because of the variety of opioids and nonopioids, analyses of total anai
gesic use requires conversion of each drug to give a precise picture of the medication. Therefore, all nonopioids and opioids used within a 24-h period were coo
verted to oral morphine equivalents using information gathered from an extensive review of the literature."'"" Although there is some controversy about the
conversion from nonopioids to opioids, the one-day dose of one nonopioid was
considered equianalgesic to the daily dose of another nonopioid, and 650 mg of
acetaminophen was considered as equianalgesic to 6 mg of oral morphine (Table
2). Based on guidelines regarding starting dose,'•* the patient's total dose of
nonopioids and opioids per 24 hours was categorized into: 0 (no analgesic drug),
1 (1-60 mg equianalgesic dose oral morphine, 2 (61-120 mg equianalgesic dose
oral morphine), 3 (121-240 mg equianalgesic dose oral morphine), and 4 ( 240
mg equianalgesic dose oral morphine). The "Amsterdam Pain Management Index" ranges from -4 (patient with severe pain receiving no analgesics) to + 4 (patient receiving high doses of opioids with complete pain relief).
In a recent study,** it was found that the "Amsterdam Pain Management Index" showed acceptable levels of validity.
7aö/e 2.

Comparaf/Ve equ/ana/ges/c dose op/o/cfc ano* nonop/o/ds
Oral (mg)

Parenteral (mg)

30
200
200
300

10

Opioids*
Morphine
Codeine
Tramadol
Pethidine
Pentazocine
Dextroproxypophene
Nicomorphine
Piritramide

180

-

75
60
300
45
15

Nonopioids''
Acetaminophen
Ibuprofen
Didofenac
Naproxen

2000
1200
100

500

The amount of opioids was converted to oral morphine.
The I -day dose of a nonopioid was considered equivalent to the I -day dose of
acetaminophen 2000 mg.
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Results

• ;-.•;•

•.

•

;

•;

• • •

. ' - : ; " ' ^ r ; " " " ^

Patient characteristics

^

In total, 383 patients were eligible for participation. Seventy patients (18.3%)
declined to participate for the following reasons: 48 patients (68.6%) found the
study too burdensome, 15 patients (21.4%) were not motivated, and 7 patients
(10%) were too ill. Patients who declined to participate were significantly older
than those who participated (x*=6.0, p=0.01), and females refused to participate
more frequently than males (x*=4.1, p<0.05).
Of the 313 participants, 62.6% were female (N=196) and the mean age of the
total group was 55.5 years (sd = 12.4). In total, 40.9% (N = 128) had low education, 33.2% (N = 104) were middle-high educated, and 25.9% (N = 81) had high
education. Only 12.1% (N=38) was employed. For 33.2% (N = 104) of the patients, district nursing was planned postdischarge.
Of the 104 patients for whom district nursing was planned, 81 (77.9%) district
7ab/e 3.

Mec//ca/ c/iaracter/st/cs of the sfuc/y popu/at/on
N«

%

18
38
34
94
43
74
35

12.1
10.9
30.0
13.7
23.6
I 1.2

Type of cancer (>100%)
Lip, oral cavity, and pharynx
Digestive organs and peritoneum
Respiratory and intrathoracic organs
Breast
Bone, connective tissue, and skin
Genitourinary organs
Other (e.g., non-Hodgkin's lymphoma)

5.8

Extent of disease
Local
Regional
Metastatic
Unknown
Not applicable

45
60
182

14.4
19.2
58.1

9
17

2.9
5.4

70
56

22.4
17.9
37.7

Cancer treatment (>100%)
No
Surgery
Chemotherapy
Radiotherapy
Hormonal therapy
Other and unknown

I IS

58
28
21

I8.5

8.9
6.7

*: Number of patients
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nurses were interviewed postdischarge. Reasons for not interviewing district
nurses were: patients died before discharge or a few days postdischarge (N = 13),
no permission was given by the patient to interview the district nurse after the
patient dropped out (N = 2), patients were readmitted to the hospital or admitt«
to a nursing home postdischarge (N = 6), or for other reasons (N = 2). The mean
stay in the hospital was 14.5 days (sd=12.3, range=2-88).
Patients suffered from cancer of different sites (Table 3). As could be expected
with hospitalized cancer patients in chronic pain, most patients (58.1%) were in
an advanced stage of their disease. Of the patients, 37.7% received chemotherapy, 18.5% received radiotherapy, and 17.9% had surgery. In 22.4% of the patients, no anticancer treatment was provided. Approximately 40% of the patient
experienced pain in the abdominal region and in the lower back region (Table 4)
and a mean of 1.8 pain locations was reported. Pain was associated with direct
tumor involvement in 77.3% (N = 242) of the patients. The mean pain duration
was 14.2 months (sd=33.4, range=1-324 months). Constant pain was reported
by 7.4% (N=23), 73.3% (N=228) reported that pain occurred intermittently witt
out pain-free periods, 19.0% (N = 59) reported that pain was intermittent with
pain-free periods, and in 0.3% of the patients (N = 1) the pattern of pain was
unknown.
Pain was not the only symptom experienced. There was also a particularly higf
prevalence of fatigue, loss of appetite, sleep disturbance, constipation, and nau
sea and vomiting (data not shown). Overall, 41.3% of the patients experienced
three or more symptoms other than pain.

7afa/e 4.

Pa/n c/jaracter/sf/cs of f/je study popu/af/on.
N-

Pain location (> 100%)
Head, face, mouth
Breast, thoracic region
Upper shoulder and upper limbs
Abdominal region
Lower back, lumbar spine, sacrum, coccyx
Lower limbs
Anal, perianal, and genital region
Everywhere

66
64
91
I22
85
17
2

(2I.I%)
(20.4%)
(29.1%)
(39.6%)
(39.0%)
(6.5%)
(5.4%)
(0.1%)

242
75
21
14

(77.3%)
(24.0%)
(6.7%)
(4.5%)

124

Source of cancer pain (>100%)
Direct tumor involvement
Cancer therapy
Associated with cancer disease
Unknown

»:
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j Structure
K

Almost all resources necessary for good clinical practice are available in the
hospital. The guidelines of the Dutch chapter of the International Association for
the Study of Pain (IASP)* are well-known nationally and widely available in the
j hospital. These guidelines include procedure manua/s in which an overview is
i given of how to treat pain in cancer patients by means of the WHO "analgesic
ladder." In the Netherlands, ana/ges/cs are available to all patients, including
opioids such as morphine. For the systematic assessment of pa/n, a nursing pain
t measurement was developed and implemented in the hospital.'" A fourth struci) tural resource is the availability of pa/n ec/ucaf/on mater/a/s for patients. The
Dutch Cancer Society has published a pain brochure which contains extensive information about pain and pain relief for cancer patients; this material is readily
j available to patients. Another resource is the availability of an /ntero7sc/p//nary
id approach to control pain. In the Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital, one anesthesiologist and one physician, both specialized in
pain control, can be consulted in case of complex pain problems. Furthermore,
complex pain problems can also be discussed in a multidisciplinary pain team
,f consisting of an oncologist, an anesthesiologist, a pain physician, a psychologist,
i. a neurologist, a pharmacist, a nurse, a psychiatrist, and a physical therapist. A final
aspect of the structural resources concerns ec/ucat/on and tra/n/ng of hea/th care
i/vorA-ers in managing pain. In the Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital, all registered nurses receive a special oncology nursing training including pain education for at least 4 hours. However, there is no formal
training for residents in the Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital.
It can be concluded that almost all resources which are considered necessary
for good clinical pain practice are met in the Netherlands Cancer Institute/Antoni
van Leeuwenhoek Hospital. However, formal training in pain and pain treatment
for both physicians and nurses is not optimal.

Process
In total, seven process components were assessed. Causal pa/n treatment was
given only to a small group of patients: 15.0% (N=47) received radiation therapy,
12.1% (N=38) chemotherapy, 2.6% (N=8) surgery, and 1.6% (N = 5) hormonal
therapy. Nerve blocks, TENS, etc. were utilized in only 3.6% (N = 11) of the patients. The mainstay of pain treatment consisted of the use of analgesics: 88.2%
of the patients received a variety of nonopioids and/or opioids. Acetaminophen
was prescribed most frequently as a nonopioid, codeine as a "weak" opioid, and
morphine, immediate or slow-release morphine, as "strong" opioids. No analgesics were prescribed in 11.5% (N=36) of patients. Nonopioids were given to
71.6% (N=224) of the patients, either alone (27.2%; WHO step I) or in combination with opioids (72.8%; WHO Step II, WHO step III, and WHO Step IV). Of all
patients, 69.0% (N=216) received "weak" or "strong" opioids, either alone
- (24.5%) or in combination with nonopioids (75.5%). "weak" opioids were combined with nonopioids in 94.1% (N = 111), while "strong" opioids were combined
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with nonopioids in 57.9% (N=66). Of all patients, 36.4% (N=114) received
"strong" opioids (WHO step III and IV). Parenteral medication (WHO step IV) was
given to 34 patients (10.9%). An overview of the percentage of patients being

None

F/gi/re 7.

I

l+ll

I-HII
I+II+II/IV
II
ll+lll/IV
Steps on the WHO analgesic ladder

Percentages o/pat/ents 6e/ng treated on d/Yferenf steps of trie WHO
ana/ges/c /adder at base//ne

treated on the different steps of the WHO analgesic ladder is given in Figure 1.
Each dose of opioids and nonopioids was determined for a 24-hour period and
converted to mg equianalgesic to oral morphine. The daily prescription of opioidi
ranged from 6-2700 mg equianalgesic dose to oral morphine. If the most potent
analgesic prescribed was a "weak" opioid (WHO step II), patients were prescribed
on average 31 morphine equivalent mg per day (range=6-135 mg, sd=27). If
"strong" opioids (WHO step III) were part of the pain treatment, patients were
prescribed, on average, 89 morphine equivalent mg per day for enteral prescription (range= 12-360 mg, sd=64), and parenteral prescription, on average 272
morphine equivalent mg per day (range= 12-2700 mg, sd = 517). Only 18 patients
(5.8%) were prescribed an opioid dose of more than 200 mg morphine equivalent mg per day. The prescription of daily nonopioids ranged from 500-9000 mg
equianalgesic to oral acetaminophen. When patients were prescribed nonopioids,
either alone or in combination with an opioid, they received on average 3662
acetaminophen equivalent mg per day (range=250-9000 mg, sd = 1679).
Analgesics were prescribed on a regular basis in 49.1% (N = 136) of the patients; 26.7% (N=74) received analgesics on a regular basis, combined with analgesics as needed; 23.1% (N = 64) of the patients were prescribed analgesics as
needed; and in 1.1% (N = 1) the prescription was unknown. Patients who were
prescribed analgesics on demand did not differ with regard to pain intensity
scores from patients who were prescribed analgesics on a regular basis.
All patients who were prescribed pain medication were asked about any side
effects they experienced as a result of the analgesics. Of the 277 patients who
were prescribed pain medications, 132 patients (47.7%) reported side effects due
to analgesics. Constipation was reported by 59 patients (21.3%), drowsiness by
44 patients (15.9%), nausea and vomiting by 19 patients (6.9%), dry mouth by
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5 patients (5.4%), gastritis by 9 patients (3.2%), dizziness by 6 patients (2.2%),
and other symptoms, e.g., itching, loss of appetite, confusion, and decreased
memory, by 41 patients (14.8%). Patients who were only prescribed nonopioids
reported significantly fewer side effects (18.0%) (F-value=25.6, p<0.001) than
patients who were prescribed "weak" or "strong" opioids (45.1% and 65.8%, respectively). Patients who were prescribed a dose of "weak" or "strong" opioids of
more than 30 morphine equivalent mg per day reported more side effects than
patients who were prescribed less than 30 morphine equivalent mg per day (Fvalue=7.9, p<0.01).
In addition to analgesics, the use of adjuvant medication was registered. Results showed that hypnotics were prescribed in 43% (N = 135) of the patients,
anxiolytics in 19.2% (N=60), antidepressants in 6.4% (N=20), neuroleptics in
3.2% (N = 10), anticonvulsants in 2.6% (N=8), and corticosteroids in 1.6% (N=5).
In total, 56.5% (N = 177) of the patients were prescribed one or more medications
which may be considered as adjuvant analgesic drugs.
A last aspect of pain treatment is the use of non-pharmacological pain treatment. In total, 89.8% stated that they applied non-pharmacological methods.
The use of specific positions or movements while sitting, laying or moving was
reported in 81%, distraction in 45.7%, the use of heat and cold in 34.6%, relaxa. tion in 22.8%, massage in 15.8%, and 11.9% mentioned other nonpharmacological pain-relieving methods. Patients reported a mean of 2.0 nonpharmacological pain techniques (sd = 1.2, range=0-6) to alleviate their pain.
With regard to the second process component, the use of a pa/'n assessment
too/, it was found that the nurses registered patient's "Present Pain Intensity" in
I 89.9% of the cases at least once a day.
i With regard to the third process component, pat/enf edi/caf/on, patients were
asked about the extent to which they were informed about pain and pain treatI ment. Of the 265 patients completing this item at two weeks postdischarge,
65.7% (N = 174) stated that they were (very) well informed about pain and pain
treatment; 34 patients (12.8%) were moderately informed; 54 patients (20.4%)
were (very) poorly or not informed, and 3 patients (1.1%) were unable to answer.
Reasons given by patients for not being satisfied with the pain information proi vided by health care providers were: having received insufficient or no pain information (66.6%); being treated in different ways for their pain by different health
care providers (9.3%); not enough attention given to the pain problem (14.7%);
, having received information only when it was explicitly asked for (8%); or other
reasons (1.3%). Of all patients, only 15.8% (N=46) had received a pain brochure.
Patients who had received written pain information showed better pain
knowledge compared to patients who did not receive written materials (Fvalue=10.1, p<0.01).
Results regarding the use of an /nfero7sc/p//nary approach showed that a pain
physician was consulted in 31.9% (N = 100) of the patients. The higher the patient's pain intensity, the more frequently a pain physician was consulted
(x*=20.9, p<0.001). Furthermore, a pain physician was consulted more
frequently by patients who received district nursing postdischarge than by those
who did not receive district nursing (x* = 7.7, p<0.01).
Results regarding conf/nu/fy of care, measured by means of information about
patients' pain complaints that was provided by hospital nurses to district nurses,
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Taö/e 5.

Paf/enf's pa/n Hrnow/edge measured by the Pa/n /Cnoiv/edge
Quesf/onna/re-Dufch /.anguage l/ers/on

Item*
1.
2.
3.

4.
5.
6.

7.
8.

Mean

(sd)

52.1

(41.8)

49.0

(34.5)

15.3

(27.7)

61.8
66.1

(40.2)
(25.9)

73.9
43.2

(27.7)
(32.2)

77.3

(33.4)

54.8

(14.7)

Pain medicines should be given only when
pain is severe
Most cancer patients receiving pain medicines will
become addicted to the medicines over time
It is important to give the lowest amount of medicine
possible to save larger doses for later
when pain is worse
It is better to give pain medications around the clock
(on a schedule) rather than only when needed
Cancer pain can be effectively relieved
Treatments other than medications
(such as massage, heat, relaxation)
can be effective for relieving pain
Patients are often given too much pain medicine
Prescriptions can be changed, without consulting
a physician
Total

»: Range 0-100 with higher scores indicating better knowledge.

showed that only 35.8% of the district nurses (N=29) were informed about any
aspect of patients' pain.
Patients' mean score on the sixth process component, pa/nfcnow/edge,was
54.8 on a scale from 0-100, with higher scores representing better knowledge
(Table 5). Patients were best informed about "the effective use of nonpharmacological pain treatments (such as massage, heat and cold, relaxation,
etc.)" and "the belief that health care providers need to be consulted when
changing prescriptions." Many patients were wrongly informed about the item
"it is important to give the lowest amount of medicine possible to save larger
doses for later when pain is worse." There were no differences between the patient groups with and without district nursing, except that patients with district
nursing showed better knowledge with regard to "the use of medication around
the clock instead of on demand" as compared to patients without district nursing
(F-value=5.7, p<0.05). No differences were found between male and female patients. Older patients ( 60 years) showed significantly less pain knowledge than
younger patients (<60 years) (F-value=19.9, p<0.001). Higher-educated patients
showed significantly more pain knowledge than lower educated patients (Fvalue=8.1, p<0.001), especially on two of the eight items, namely on the item
"pain medication should be given only when pain is severe" (F-value=5.3,
p<0.01), and the item of "becoming addicted" (F-value=13.9, p<0.001). Finally,
patients who reported to be well or very well informed, as measured by means of
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patients' self-report, showed better results regarding pain knowledge than patients who reported to be (very) badly or not informed (F-value=3.9, p=0.05).
Patients reported that they had commun/cafed with their general practitioner
on average 5.8 weeks previously (sd=13.6). Their relationship with the general
practitioner was assessed as good or very good in 79.8% (N=241). A majority of
patients (83.1%) reported that their general practitioner was aware of their pain
problems, but only 29.0% (N=91) thought that their general practitioner was
able to treat their pain; 55.6% (N = 174) of patients did not have any experience
with the general practitioner treating their pain, and according to 15.3% (N=48)
the general practitioner was not competent to treat their pain. In the case of increased pain, 117 patients (37.6%) stated that they would wait and see, 74 patients (23.8%) responded they would contact their general practitioner, 66 patients (21.2%) would contact the physician in the hospital, 23 patients (7.4%)
would take more pain medication without contacting a health care provider, and
31 patients (10.0%) would use a combination of the approaches mentioned
above.

Outcome
The mean pa/n /nfens/fy scores for patients' "Present Pain Intensity," and
"Average Pain Intensity during the previous week" were 3.3 (s.e.=0.24) and 4.9
(s.e.= 0.22). A score of " 5 " or more, which is defined as substantial pain, was reported by 32.6% (N = 101) for "Present Pain Intensity," and by 59.1% (N = 179) for
"Average Pain Intensity." It is striking that, based on these outcome measures,
high percentages of patients were experiencing substantial pain. "Present Pain Intensity" correlated r=0.50 (p<0.001) with "Average Pain Intensity." No differences in pain intensity were found between patients who needed district nursing
and those who did not need district nursing. Additionally, no differences were
found between male and female patients, and patients' pain intensity was not affected by age and pain duration.
The second outcome component, par/enf sat/5/act/on, showed that 65.7%
(N = 203) of the total of 309 patients were somewhat or very satisfied with the
pain treatment, 11.3% (N=35) were neither satisfied nor dissatisfied, 12.3% were
somewhat or very dissatisfied (N=38), 9 patients (2.9%) did not know, and 24
patients (7.8%) were not able to answer the question because no pain treatment
was provided. Surprisingly, 67.9% of the patients (N=203) who reported
moderate to severe pain were somewhat or very satisfied with the pain treatment. Pain intensity and patient satisfaction with their pain treatment were
weekly correlated (r<0.21). However, patients who were dissatisfied with their
I pain treatment were significantly more likely to report higher levels of "Present
Pain Intensity" (4.2 versus 2.9, p<0.001).
Results of the third outcome measure, "C/ee/anc/'s Pa/n Management /nc/ex,"
showed that of the 305 patients, 51.1% (N = 156) received less than optimal analgesics at baseline: 28.2% (N=86) were prescribed somewhat inadequate pain
treatment (score of -1), 17.0% (N = 52) were more seriously undertreated (score
of -2), and 5.9% (N = 18) were very seriously undertreated (score of -3) (Figure 2).
There were no differences between patients with and without district nursing.
However, female patients scored significantly lower on this index than male
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patients (56% versus 43%, p<0.05). "Cleeland's Pain Management Index" scon
were not associated significantly with patient education and pain duration. Finally, the "Amsterdam Pa/n Management /ndex" was assessed in 291 patier*
(93%). In all, 59.8% (N = 174) received less than optimal analgesic treatment, in
eluding 27.5% (N=80) who were prescribed somewhat inadequate pain
treatment (score of -1), 24.7% (N = 72) who were more seriously undertreated *
(score of -2), and 7.6% (N = 22) who were very seriously undertreated (score of
and -4) (Figure 3). There were no differences between patients with and withoi
district nursing. There was a trend toward female patients receiving less than OJ
timal potency analgesics more frequently than male patients (55% versus 44%,
p=0.06). This index was not associated significantly with patient education o r '
pain duration.
'
The "Amsterdam Pain Management Index" correlated r=0.51 (p<0.001) with'
"Cleeland's Pain Management Index." The percentage of agreement between j
"Cleeland's Pain Management Index" and the "Amsterdam Pain Management li.
dex," assessed by dichotomizing the measures and uncorrected for change, wa'
66.0%. Cohen's kappa, a measure correcting for change was 0.32, which can tx
considered as fair agreement. It can be concluded that there is a substantial dif
ference between the measures.
;
Overall, four different types of outcome measures were assessed to describe
the outcome of pain treatment. Depending on which measure is chosen to describe the practice of pain treatment, 31.4 - 59.8% of the patients were classifie
as being treated inadequately. Consequently, when evaluating the adequacy of
pain treatment, one cannot substitute one measure for another. All measures
seem to describe different aspects. Whatever outcome measure was used, the
level of pain treatment was suboptimal for many patients.
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Discussion
j. The management of pain in cancer patients is a complex process. Many factors
ifluence the practice of pain treatment. Most studies focus on only one or a few
actors which play a role in pain treatment in cancer patients. The aim of the
»resent study was to examine in a comprehensive way the current practice in
^reating chronic cancer pain patients in a cancer hospital in the Netherlands. To
live an overview of the practice of pain treatment, a comprehensive picture of
,he factors involved in pain treatment needs to be described. In this study, we
^escribe the practice of pain treatment by taking into account the divergent factors responsible for adequate pain treatment that are described in the literature.
fo evaluate these factors, Donabedian's structure-process-outcome framework
>n quality of care was used and transformed to pain treatment. In this structure>rocess-outcome pain framework, divergent components related to pain were
lefined. Structural resources refer to all conditions and facilities that should be
available in the setting in which the pain treatment is provided. Process components refer to the interaction between the patient and the health care provider,
ind relate to actions and the manner in which the pain treatment is delivered. Filally, outcome measures refer to the outcome of treatment. The newly devel)ped pain framework is intended to be utilized to monitor the practice and
quality of pain treatment as well as to re-evaluate changes over time.
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Outcome
The most essential component to evaluate the practice of pain treatment is
monitoring the effect of pain treatment. Therefore, one should first focus on out
come measures. However, there is no consensus about the most appropriate
measure to assess the adequacy of pain treatment in cancer patients. Consequently, four frequently used outcome measures were evaluated simultaneously
in this study. Besides patients' pain intensity scores, and patient satisfaction with
the pain treatment, two pain management indexes were used in which the pain
medication is compared with the patient's reported level of pain. Although all
four outcome measures describe the effect of pain treatment, these measures
showed different results. When using patient satisfaction as an outcome measure
for the quality of pain treatment, results showed that 31.4% were not satisfied
with the pain treatment. Results regarding pain intensity showed that of all patients, 32.6% rated their "Present Pain Intensity," and 59.1% their "Average Pain
Intensity" as "5" or more, which is considered as inadequate pain treatment. Although pain intensity ratings are used worldwide to evaluate the practice of pain
treatment/""** it is not clear whether these studies can be compared with one another, especially when different time frames are used. Our results, relating to the
high percentage of patient satisfaction with the pain treatment, are in accordance with other studies showing satisfaction with the pain treatment in 68-92%
of the cases."•" However, these results should be interpreted with caution, as
patients are sometimes satisfied even when they are in severe pain. In several
studies, the correlation between patient satisfaction and pain intensity was very
low to low.""3'-*' In a study evaluating measures to assess the adequacy of pain
treatment, the patient satisfaction scale showed low levels of reliability and validity."
In addition to patient-oriented outcome measures, two professionally-oriented
outcome measures were used, in which both drug choice and patients' pain intensity were included. According to "Cleeland's Pain Management Index" and the
"Amsterdam Pain management Index," 51.1% and 59.8% of the patients received
less than optimal analgesics, respectively. Studies using the same type of index
showed that patients receiving inadequate pain treatment ranged between
38-80%.*•"•*> In our study, results of the four outcome measures assessing inadequacy of pain treatment ranged from 31.4-59.8%. Although research has shown
that these measures evaluate different aspects of pain treatment, whatever outcome measure we used, the level of pain treatment was suboptimal for many patients. Consequently, it can be concluded that the practice of pain treatment
needs to be further improved.

Structure
The question is: what structural resources are responsible for this suboptimal
pain treatment? Results regarding structural resources have shown that almost
all conditions as outlined by pain guidelines are partly or fully met in the Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital. Pain guidelines and
protocols are available and used in daily practice. Opioids are available and the
use of morphine has increased during the last years in the Netherlands.^ Tools to
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assess pain are available and receive attention nationwide. Furthermore, pain
education materials are freely available. In the hospital, there is a pain team
available consisting of various disciplines. The only structural resource that may *
be suboptimal is the limited training in pain treatment for physicians and nurses.
Nurses are all registered nurses who completed an oncology training, including at
least four hours of pain education. The level of pain education for physicians,
however, is unknown. Deficits in pain education have been described as a major
barrier to effective cancer pain treatment,"•" as many research studies have
shown inadequacies in the education of health care professionals."•" In the
present study, however, nurses' and physicians' pain knowledge was not assessed. It can be concluded that the structural resources evaluated in this study
do not give a complete picture of all relevant aspects, and should be further extended. In a future study, more attention should be paid to aspects such as polices and procedures related to new technologies and medication delivery (e.g.,
patient controlled analgesia, epidural analgesia). However, with the exception of
staff education, it is unlikely that structural resources are the major cause of the
less than optimal level of pain treatment in this study.

Process
A second group of components that might cause a suboptimal level of pain
treatment relates to process components. Not only the extent to which analgesics
are prescribed is important, but also the amount of analgesics. In this study, it
was found that 88.2% of the patients received analgesics, 36.4% of the patients
received "strong" opioids, and 10.9% of patients received parenteral "strong"
opioids. Considering the high percentage of patients with substantial pain, one
might wonder why "strong" opioids were not prescribed to a higher percentage
of patients. The literature is not clear on this point, as there is no consensus
about the percentage of advanced cancer patients that should be treated with
opioids for their pain. Although several studies have shown a large variance in
the use of "strong" opioids, the majority of these studies showed higher percentages of patients using these opioids than our study.««-**-«.™ Besides the use
of opioids, it is advised to use nonopioids concomitant with opioids. The present
study showed that nonopioids were not used concomitantly with opioids in 17%
of the prescriptions.
In addition to the percentage of patients being prescribed analgesics, the dosing of analgesics was studied. Each dose of opioids and nonopioids was converted to mg equianalgesic to oral morphine. Comparisons of opioid doses across
studies must be interpreted with caution, because of the difference in patient selection and dose reporting methods. In the literature, results showed a surprising
variation in mean daily dose of opioids to control cancer pain;''' compared to
those results, the mean daily dose of oral morphine in our study seems to be low.
Due to a lack of studies comparing opioids in different settings, more studies are
required to provide guidelines for the use of opioids in cancer pain populations.
Furthermore, a lack of comparable studies regarding the equianalgesic efficacy of
nonopioids in cancer pain results in rough approximations. These results should
be interpreted with caution and more research in this field is necessary.
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Because there are very limited indications for "as needed" dosing, the use of
analgesics on a regular schedule is usually recommended.*•'*•"•" In this study, we
found that 23.1% of the patients received analgesics only as needed. It can be
concluded that the group of patients receiving pain medication only as needed
seems to be high and needs further scrutiny. Side effects are often a problem for
cancer pain patients, with constipation (21.3%), drowsiness (15.9%), and nausea
and vomiting (6.9%) being the most prevalent. In addition to analgesics, adjuvant drugs are suggested for consideration at each step of the analgesic ladder.«
It should be noted that, in the medical records, it is almost never stated whether
this type of medication is prescribed as an adjuvant analgesic drug or for other
reasons, e.g., anxiety, depression, sleeping problems. In the present study, hypnotics and anxiolytics were prescribed most frequently in 43% and 19.2%,
respectively. In total 56.5% of the patients received one or more adjuvant analge
sic drugs.
Failure to use a pain assessment tool is often reported as one of the most important barriers to adequate pain treatment.'-'*-" Studies have shown that pain
assessment by nurses and physicians is often lacking or inadequate,"*' or that a
significant difference exists between nurses' or physician's observations and patients' self-reports of pain.<* Although research has indicated that nurses often
do not use a systematic approach to assess patients' pain, systematic assessment
of the patients' pain is the foundation upon which all pain-related interventions
should be built.'-"' In our study, pain was assessed in 89.9% on a daily basis.
Because patients may have difficulty in understanding and remembering the
details of the pain treatment, they need to be given pain education by means of
verbal and written information. Although the importance of patient education is
often stated, results regarding the use of written pain education for patients are
hardly available." In this study, it was found that only a small group of patients
(15.8%) had received written pain information. Despite the fact that pain brochures are freely available, health care providers do not distribute them to their
patients; two-thirds of the patients reported to be well or very well informed,
even though they did not receive written pain information. This indicates that
many patients do not expect to receive written pain information.
With regard to patients' overall pain knowledge, results show that patients arc
lacking knowledge in some ways. The results of this study concur with other
studies using the same or a comparable pain knowledge questionnaire."-"" Misconceptions and concerns have an impact on the extent to which patients discuss
their pain complaints with their health care providers, and the extent to which
patients are compliant with their pain treatment."^' in the literature, it is often
stated that lack of pain knowledge is one of the most important barriers to
achieving improved pain management. Only by reducing patient's fear of addiction, drug tolerance, taking too much medicines, etc., will pain management be
improved. Our finding that patients lack sufficient pain knowledge, especially
with regard to "tolerance," "being overmedicated," and "addiction," suggests
the need for more extensive verbal and written pain information. In order to improve patients' pain knowledge, health care providers need to be trained to provide pain information to patients. Tailored pain information should be given to
each patient and their pain knowledge should be evaluated regularly. Pain education of the public, especially to patients' relatives, is also needed. At the same
time, patients should be instructed to ask for more extensive pain information
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6.

Summary of the resu/ts /n fh/s stuc/y by us/ng fhe pa/n framework to ;
eva/i/afe the pract/ce of pa/n freafmenf

Structural resources

Process components

• Procedure manuals • • •
. Availability of analgesics • • •
• Availability of pain assessment
tools • • •
• Availability of patient
education materials • • •
• Availability of interdisciplinary
approach • • •
• Availability of pain education
and refresher courses for
health care providers •

• Pain treatment • •
• Use of pain assessment
tools • • •
• Use of patient education
materials •
• Interdisciplinary approach •
• Continuity of care •
• Patient's pain knowledge •
• Communication between
patient and health care
providers •

i Quality of pain treatment:
- Pain intensity •
- Patient satisfaction • •
- Cleeland's Pain
Management Index •
- Amsterdam Pain
Management Index •

Poor quality
Reasonable quality
i Good quality

themselves. Empowering the patients will enable them be better manage their
own pain.
For patients with complex pain problems, an interdisciplinary approach is
strongly recommended. Results showed that a pain physician was consulted in
31% of the cases. However, in the hospital there is no protocol describing when a
pain physician should be consulted. Furthermore, although there are regular clinical conferences in which different disciplines discuss patients' pain problems,
pain physicians do not participate on a regular basis.
Discharge from the hospital necessitates effective continuity of care. Although
both the relationship between the physician, the patient, and the general practitioner as well as the relationship between the nurse, the patient, and the district
nurse are involved in continuity of care, in this study continuity of care was only
viewed from a nursing perspective. Results showed that approximately one-third
of the district nurses in the community had received information about patients'
pain complaints and pain treatment. Consequently, district nurses are often not
prepared to care for the patient in pain. It can be concluded that continuity of
care with regard to pain needs to be further improved.
Table 6 presents an overview of the various factors relevant to the practice of
pain treatment which are given ratings consisting of poor, reasonable, and good
quality. Based of this subjective summary, it can be concluded that the current
treatment of pain provides only partial relief and is not adequate for a substantial
group of pain patients. Improvement in pain treatment requires a commitment
by the entire organization. To improve the practice of pain treatment, health care
providers need to further address the issue of how to choose appropriate pain
treatment, applying it in the right dose and frequency, communicating with the
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patients about their pain, educating patients about the use of analgesics to over
ver
come misconceptions, communicating with other health care providers in ordleo|
to achieve continuity of care, and being educated themselves.
In the future, follow-up studies are needed to document the incidence and
verity of pain and its treatment throughout the course of the disease trajectory
with standardized and validated measurement tools. Furthermore, whether
something is structure, process, or outcome is not static, but may depend on ths
position, perspective and time of the person evaluating the criteria. What was
previously described as structure items may become process items in a different
perspective. Future research is also needed to evaluate the usefulness of the
structure-process-outcome pain framework as described in the present study. Al
though it is obvious that each factor describing a structural resource or process
component has its own impact on the quality of pain treatment, the importance
of each of these factors on the quality of pain treatment is unknown. The extent
to which structural resources and process components are interrelated also need
to be further investigated.
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Introduction
Although adequate methods of pain relief for most cancer patients are now
available, a number of studies demonstrate that these methods are not used to
their fullest, leading to inadequate pain relief in large numbers of patients.'-* Efforts to improve pain management in cancer patients have focused mainly on enhancing the expertise of health care providers.*-" Less attention has been paid to
the role of the patients themselves in managing their own pain, despite the fact
that cancer pain is increasingly being managed on an outpatient basis. Patients
often hesitate to use medication, wait too long before asking for pain relief, and
have difficulty in reporting and communicating about pain.'"-" Furthermore, lack
of knowledge, fear of drug tolerance, concerns about side effects, and fear of
drug addiction are reported as causes for this lack of compliance.™-"-" To address these problems, greater emphasis needs to be placed on educating patients
and stimulating them to participate actively in their own pain treatment program. '^
Although the importance of patient education and active involvement of patients in pain treatment is emphasized by organizations such as the World Health
Organization' and the American Pain Society,' few studies have considered the
important role of the patients themselves in the process of relieving pain. Rimer
and associates" studied the effect of a patient education intervention consisting
of nurse counseling and printed materials. Results showed improved levels of
compliance, a decrease in patients' concerns about addiction and tolerance, and
a trend in pain relief." A nursing study in 30 cancer patients who were given instruction on pain perception and pain management methods such as distraction,
relaxation, and massage, showed increased knowledge and use of distraction but
did not lead to greater relief of pain.'* Finally, a structured pain nursing education program in elderly patients with cancer was conducted, consisting of verbal
instruction, a written patient education booklet, and an audio cassette. This program included the basic principles of pain relief, pharmacologic interventions,
and non-drug interventions to relieve pain."-" Results showed an improvement
in knowledge and attitudes regarding pain. The use of drugs as well as the use of
non-pharmacological pain treatments increased.
From these studies, it can be concluded that educational interventions conducted by nurses can be effective. The educational interventions provided in
these studies were the same for all patients, regardless of the cause of pain, pain
treatment, and the patient's personal situation. A problem in using a structured
and standardized education program is that, possibly, parts of the intervention
are not relevant for each patient. Although all of the above-mentioned studies
showed some effectiveness, a tailored pain education program aimed at relieving
pain in cancer patients should be more efficient.'"
In this study, a Pain Education Program, tailored to the needs of the individual
patient, was developed and evaluated in chronic pain patients. The Pain Education Program consists of enhancing patients' knowledge about pain and pain
treatment, instructing patients in how to register their pain intensity in the home
setting, and stimulating patients' help-seeking behavior. Nurses were chosen as
patient educators as they spend most time with the patient, and play an important role in assessing pain, observing symptoms and reactions, carrying out pain
relief methods, and educating patients.'* In this paper, we give a description of
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the Pain Education Program, explain how the Pain Education Program was carried out in practice, discuss the role of the nurse as pain counselor, and describe
the use of the Pain Education Program by patients and its effect on patient's pain
knowledge and pain itself. It was hypothesized that patients who had received
the Pain Education Program would have more knowledge about their pain and
pain treatment, resulting in better application of pain relief methods, and consequently experience less pain than patients who were not enrolled in the Pain Education Program.

Methods
Patients
The study was carried out during a twenty-month period in the Antoni van
Leeuwenhoek Hospital, a specialized cancer hospital in Amsterdam, the Netherlands. The following inclusion and exclusion criteria were used: 1) pain related to
cancer, cancer therapy, or illness; 2) a pain duration of at least one month; 3) a
life expectancy of at least three months (assessed by physicians); 4) able to read
and speak Dutch; 5) accessible by telephone; and 6) not residing in nursing home
or retirement home.

Study design
The Pain Education Program was evaluated by means of a prospective, randomized longitudinal study utilizing a 'pretest-posttest experimental design'
(Figure 1). After admission to the hospital, patients were approached to participate in the study. At baseline, data were collected to describe demographic,
medical and pain characteristics, as well as to determine what parts of the Pain
Education Program should be provided. Depending on the patients' ability to
perform daily activities, as well as on housing and living conditions, district nursing is offered almost at nominal cost for patients in the Netherlands. Because of
differences in health status, patients with district nursing may experience more
complex pain complaints compared with patients who do not receive district
nursing. Therefore, patients who would receive district nursing at home and patients who would not receive district nursing were studied separately. Both patient groups were randomly assigned to a control or an intervention group, after
stratifying for three variables: gender (male/female), age (<60 years / > 60 years),
and metastatic sites (yes/no/unknown).
Summarizing, four study groups were distinguished: 1) a control group without district nursing; 2) an intervention group without district nursing; 3) a control
group with district nursing; and 4) an intervention group with district nursing. All
patients were followed up by telephone at 2 weeks postdischarge, 4 weeks postdischarge, and 8 weeks postdischarge.
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Eligible Patients

N = 383
1
Pretest (before discharge)
N = 3I3(8I.7%)
Without district nursing
N = 209 (66.8%)

With district nursing
N = 104 (32.2%)
1
Randomization
|

i

Randomization

1
Control group
TO*: N = 103 (100%)

Intervention group
TO:N=IO6(IOO%)

Control group
T 0 : N = 5 l (100%)

Intervention in the
hospital
3 days postdischarge
7 days postdischarge

Follow-up:
T l ' : N = 9 4 (91.3%)
T 2 ' : N = 86 (83.5%)
T3°: N = 78 (76.5%)

'
'
'
'

Follow-up:
T l : N=IOO

(94.3%)

T2 : N = 97 (91.5%)
T3 : N= 85 (80.2%)

Intervention group
T O : N = 53(IOO%)

Intervention in the
hospital
3 days postdischarge
7 days postdischarge

Follow-up:
Tl : N=44 (86.3%)
T2 : N=43 (84.3%)
T3 : N=4I (80.4%)

Follow-up:
T l : N = 39 (73.6%)
T2 : N = 33 (62.3%)
T3 : N = 3I (58.5%)

Pretest
2 weeks postdischarge
4 weeks postdischarge
8 weeks postdischarge

F/gure 7.

Des/gn summary

The Pain Education Program
The Pain Education Program was developed on the basis of the literature, exist
ing materials, and input of pain e x p e r t s . ' " ° ^ Three nurses were specially trained
as pain counselors to educate and instruct patients about pain and pain treatment. A summary of the topics covered by the Pain Education Program is given ir
Table 1. The Pain Education Program consists of three components:
1)
Enhancing patients' knowledge about pain and pain treatment. Twentyone pain topics were identified which are considered to be part of the patients' basic pain knowledge. Prior to the intervention, the pain topics in
which patients were not adequately informed were determined by a nurse
by means of a checklist. A patient was instructed about a specific pain
topic only when that topic was assessed as applicable to the patient, and
only when the patient's knowledge about pain and pain treatment was assessed as insufficient. Patients were educated about all pain topics that
were assessed by the nurse as insufficient. This tailored information was
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Tab/e 7.

Ma/n /ssues /n trie Pa/n £ducat/on Program

I

Information and instruction about pain and pain management
Definition of pain
Causes of pain
•
Pharmacological pain treatment:
- name, doses, schedule, and mechanism of the analgesics
- purpose, procedure, and duration of the analgesics
Purpose, procedure, and duration of other pain management techniques used
(e.g. TENS, nerve block)
Name, doses, schedule, and mechanism of the co-analgesia prescribed
Experienced side-effects related to pain management (e.g. sedation,
constipation, tolerance, sleepiness, nausea and vomiting) and how to deal
with this
Myths and misconceptions related to pain (e.g. addiction, drug dependence,
tolerance, and the use of medication around the clock)
Effect of non-adherence
Interference of pain aspects with e.g. mobility, sleep, appetite, interpersonal
relationships, and how to deal with this
Use of non-pharmacological pain management techniques (e.g. cold, heat,
massage, relaxation)

II

Self-recording of pain in pain diary

III Help-seeking behavior with regard to pain and pain management
What actions to undertake if pain is not relieved adequately at home
Communication with health care providers with regard to pain

provided in a one-to-one setting lasting between 30 and 60 minutes. For
instance, when a patient was prescribed morphine and was afraid of becoming addicted, information was given concerning addiction in relation
to pain treatment. Because patients are often unable to retain all information provided, the oral instruction was audio taped on a cassette which
could be listened to at home, alone or with family. Further, the verbal instruction was accompanied by a pain brochure which was especially designed and pretested for this study." The pain brochure consisted of two
parts: 1) a section with general information aimed at all cancer pain patients with chronic pain, describing possible causes of pain, pain control,
non-adherence, misconceptions; and 2) a loose-leaf part, including nine
supplementary sheets with targeted information about different cancer
pain treatments. Patients only received those sheets that were applicable
to them.
Instructing patients how to register their pain intensity. Patients were instructed how to register their Present Pain Intensity twice daily on a numeric rating scale from 0-10 in a pain diary for a period of two months. Because their Present Pain Intensity was also assessed in the hospital twice
daily by nurses, patients were already used to describing their pain inten-
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sity by using a score from 0-10." In addition to reporting Present Pain
Intensity, patients were instructed to document changes in type of pain
and use of (non-)pharmacological pain treatment.
3)
Stimulating patients' help-seeking behavior. Patients received information
about what actions should be undertaken at home when pain relief was in
sufficient. They were encouraged to contact health care providers if neces
sary, to talk about their pain experience, and to discuss what bothers
them. Patients were instructed how to use simple non-pharmacological
pain management techniques, such as cold, heat, relaxation, and massage
Besides the instruction provided in the hospital, patients were called at home
at three and seven days postdischarge by the same nurse to determine whether
the pain information and instruction provided in the hospital was fully understood by the patient, and to offer the opportunity to ask questions. These phone
calls took approximately 5-15 minutes each.

7ab/e 2.

Study measures af the four dVWerenf po/nts

Measures

pretest

Patient characteristics:
- Sociodemographic variables
- Medical variables

*
•

Process variables
(only intervention groups):
- Use of pain brochure
- Use of audiocassette
- Use of pain diary

2 weeks 4 weeks 8 weeks
postpostpostdischarge discharge discharge

*

•

*

*
*
*

*
*
*

*
*
*

*
•

*

Outcome variables:
- Pain experience (MPQ-DLV)*
- Pain intensity (numeric rating scales)
-Quality of Life (EORTC QLQ-C30+3)
- Pain Knowledge Questionnaire (PKQ-DLV)

* For abbreviations: see text.
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Study measures
I

•

Patient characteristics
Sociodemographic variables including gender, age, marital status, religion, and
education were collected by means of patient interviews. Medical variables including diagnosis, time since diagnosis, metastatic sites, and treatment were obtained from the medical records. Side-effects were collected through patient interviews. An overview of all measures is given in Table 2.

Process measures: application and use of the Pain Education
Program
Based on a checklist, the specially trained nurses recorded the information and
instruction they had given to the experimental group patients in the hospital, and
at three and seven days postdischarge. Postdischarge, patients were asked to
what extent they and their family or friends had read the pain brochure, whether
they had listened to the audio cassette, and whether they had read "new" information. Finally, it was checked to what extent patients filled in their pain diaries
by asking them to send back the pain diary after all three follow-ups. By means
of an interview, patients were asked how useful the information provided by the
nurses, the pain brochure, the audio cassette, and a pain diary had been to them.

Outcome measures
Pain experience was measured by means of the Dutch Language Version of the
McGill Pain Questionnaire (MPQ-DLV). The McGill Pain Questionnaire is a selfreport instrument with sensory, affective, and evaluative categories describing
the multidimensional components of pain. Reliability, consistency and validity of
the questionnaire have been well established and tested across many groups, including cancer patients."•« The reliability and validity of the Dutch version had
proven to be satisfactory." "
Patients' Present Pain Intensity and Average Pain Intensity during the previous
week were assessed by an 11-point numeric rating scale ranging from 0-10 in
which 0 represents "no pain" and 10 "pain as bad as you can imagine." Numeric
ratings of pain have been found easy to administer and clinically useful. The validity and reliability of these scales are well established.*>•«
Pain is a component of overall quality of life, however, it has a major impact on
different dimensions of quality of life. By measuring quality of life, it enables to
evaluate an intervention regarding not only its effect on pain intensity but also its
impact on patient's overall quality of life. Quality of life was measured by the
European Organization for Research and Treatment of Cancer Core Quality of Life
Questionnaire (EORTC QLQ-C30(+3)) was used. The EORTC QLQ-C30(+3) contains five functioning scales (physical functioning, role functioning, emotional
functioning, cognitive functioning, and social functioning), three physical symptom scales (fatigue and malaise, nausea and vomiting, pain), several single-item
symptom measures (constipation, dyspnea, difficulty with sleeping, appetite loss,
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_____

groups, except that patients in the control group with district nursing were prescribed less analgesics than patients in the intervention group with district nursing (p<0.001).

7a6/e 4.

Pa/n dwacter/sf/cs at base/;ne
Control
group
without
district
nursing

Intervention
group
without
district
nursing

Pain Locations per patient

24(23.3%)
21 C2O.4%)
35 (34.0%)
38(36.9%)
40(38.9%)
24(23.3%)
04(03.9%)
01 (01.0%)
i.a

22 (20.8%)
22 (20.8%)
30 (28.3%)
43 (40.6%)
38(35.8%)
30 (28.3%)
06 (05.7%)
01 (00.9%)
1.8

Pain duration (months)
Mean (s.d.)
Min-Max

Intervention
group
with
district
nursing

ns

12.6(27.0)
1 - 180

1.9

12(22.6%)
09(17.0%)
16(30.2%)
22(41.5%)
21 (39.6%)
13(24.5%)
02(03.8%)

1.8

68 (64.2%)
14(13.2%)
05 (04.7%)
15(14.1%)
04(03.8%)

88 (85.4%)
53(51.5%)

94 (88.7%)
61 (57.5%)

02(02.0%)

04(03.7%)

TobT

066(21.1%)
064(20.«)
091 (29.1%)
124(39.6«)
122(39.0»)
085 (06.5«)
017(05.4%)
002(00.1%)

ns

li

ns
9.9(13.5)
1 -60

8.2(13.6)
1 -74

36(70.6%)
04 (07.8%)
05 (09.8%)
04 (07.8%)
02(03.9%)

36(67.9%)
03 (05.7%)
05(09.4%)
07(13.2%)
02 (03.8%)

42 (82.4%)
29 (56.9%)
01 (02.0%)
01 (02.0%)

52(98.1%)
31 (58,5%)
01 (01.9%)
02(03.6%)

ns
63(61.2%)
15(14.6%)
06 (05.8%)
13(12.7%)
06 (05.8%)

Pvalue

ns
08(15.7%)
12(39.2%)
10(19.6%)
21 (41.2%)
23(45.1%)
18(35.3%)
05 (09.8%)

ns
21.0(48.9)
1 -324

Pain cause (N, %)
Tumor involvement
Cancer therapy
Tumor involvement and cancer therapy
Related to disease or debility
Unknown

Control
group
with
district
nursing

ns'

Pain location (N,%)'
Head, face, mouth, cervical regon
Breast, thoracic regon
Upper shoulder and upper limbs
Abdominal region
Lower back, lumbar spine, sacrum
Lower limbs
Anal, pehneal and genital region
Everywhere

Pvalue

14.2 (33.4)
1 -324

ns
203 (64.9%)
036(11.556J
021 (06.7%)
039(12.5%)
014(05.5%)

Symptomatic pain treatment (N, %)
Analgesics
Coanalgesics
TENS
Other

ns
ns
ns
ns

<0.0l
ns
ns
ns

276(88.2%)
174(55.6%)
001 (00.3%)
010(03.3%)

•Percentage >IOO%;
* not significant

The results of the McGill Pain Questionnaire at baseline are summarized in
Table 5. The score on the sensory, affective, and evaluative dimensions, as wells
the total score and the total number of words chosen did not differ at baseline
between the groups.
The mean score for patients' Present Pain Intensity was 3.3 (sd=2.3). Patients'
Average Pain Intensity during the previous week was 4.9 (sd=2.1). No baseline
differences were found among the groups for either Present Pain Intensity or
Average Pain Intensity.
Results of the baseline EORTC QLQ-C30(+3) are given in Table 6. At baseline, a
number of differences on quality of life indicators were found between patients
who needed district nursing and those who did not. Patients with district nursi«
were more impaired on most of the functioning scales (physical functioning
(p<0.001), role functioning (p<0.001), social functioning (p<0.05), and global
quality of life (p<0.01)). Furthermore, patients with district nursing were more
fatigued (p<0.001), more bothered by nausea and vomiting (p<0.01), experienced more pain (p<0.01), more appetite loss (p<0.001), and more constipation
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5.

Resu/fs of f/ie /VfcG/7/ Pa/n Ouesf/onna/re at oase//ne
Control
group
without
district
nursing

Intervention
group
without
district
nursing

pvalue

Control
group
with
district
nursing

Intervention
group
with
district
nursing

pvalue

Total

8.3(0-22)

9.3(0-22)

ns'

9.6(0-25)

9.3 (0-28)

ns

9 0(028)

3.8(0-13)

4.3(0-15)

ns

4.3(0-13)

5.0(0-14)

ns

4 3(0-15)

4.6(0-12)

5.1(0-11)

ns

5.2(0-12)

5.0(0-12)

ns

4.9 (012)

Mean (range) (Max = 63)

16.8(0-39)

18.5(0-42)

ns

19.1(0-48)

19.3(0-48)

ns

18.2(0-48)

Number Words Chosen-TotatMean (range) (Max. = 20)

10.0(0-20)

10.5(0-20)

ns

10.2(0-18)

10.1 (0-20)

ns

10.2(0-20)

Pain Rating Index-Sensory
Mean (range) (Max. = 36)

Pain Rating Index-Affective*
Mean (range) (Max. = 15)

Pain Rating Index-Evaluative"
Mean (range) (Max = 12)

Pain Rating Index-Total"

• Range = 0-36;
»Range = 0-15;
•Range = 0-12;
• Range = 0-63;
• Range = 0-20;
' not significant

(p<0.05) than patients without district nursing. These differences could be expected as district nursing is offered to patients with impaired activities of daily
living. However, despite randomization, patients in the intervention group with
district nursing scored significantly lower on physical functioning (p=0.05) and
cognitive functioning (p<0.05) than control group patients with district nursing.

Process measures: application and use of the intervention
Because the intervention was tailored to the needs of the individual patient,
the results with regard to the implementation of the Pain Education Program itself will be discussed first. Pain topics were discussed by the specially trained
nurses with 149 patients (93.7%) in the hospital. Ten patients (6.3%) did not receive any part of the Pain Education Program: 4 patients had died before discharge, 3 patients were too ill, for 2 patients the application and use of the Pain
Education Program was too burdensome, and 1 patient refused participation after randomization. In addition to the Pain Education Program in the hospital, 126
patients (79.2%) received additional information as part of the Pain Education
Program by telephone at both 3 and 7 days postdischarge.
Of all 21 pain topics that could be discussed with the patient, a mean of 13.8
topics (65.7%) was identified by the nurses as relevant for their patients. Of these
relevant topics, 73.2% (10.1) were discussed with the patient because of a lack of
knowledge (Table 7). Adherence to medication, misconceptions about tolerance,
the use of non-pharmacological pain techniques, and the interference of pain,
e.g. with mobility, sleep, appetite were topics in which most of the patients
lacked knowledge. Three days postdischarge, a mean of 4.0 topics, and seven
days postdischarge a mean of 3.1 topics were again discussed with the patient.
Because patients with district nursing experienced more complex pain problems,
significantly more topics were applicable to patients with district nursing than to
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7aö/e 6.

/?esu/fs of fne Qua//fy of //fe Quest/onna/re af base//ne and four weefc
postd/scharge
Control
group
without
district
nursing*

Intervention
group
without
district
nursing

Mean (s.d.)

Mean (s.d.)

48.3(27.1)
42.4 (2->.S)

46.7 (28.0)
45.5 (27.8)

26.1(27.5)
33.3 (29.4)

Pvalue

Control
group
with
district
nursing

Intervention
group
wKh
district
nursing

PvaJue

Mean (s.d.)

Mean (s.d.)

ns<
ns

29.8(29.8)
26.1(25.2)

19.2(24.8)
27.7 P0.4)

0.05
ns

39.8(29.«
39.1(27.9)

31.1 (30.4)
34.9 P3.4)

ns
ns

17.6(29.1)
19.5(25.5)

13.5(21.9)
25.3 (28.8)

ns
ns

24.3(28.4)
30.7(30.7)

70.9 (24.4)
71.0(26.5)

68.3 (27.0)
71.2(28.8)

ns
ns

71.2(25.4)
82.5(23.6)

58.8(27.1)
72.6(30.0)

<0.05
ns

68.0(26.2)
73.2(27.5)

61.7(26.0)
67.1 (26.2)

59.9 (26.3)
67.6(29.1)

ns
ns

56 2(23.6)
69.1 (27.3)

55.0(27.3)
67.4 (24.8)

ns
ns

59.1(25.9)
67.6(27.2)

65.2 p 1.3)
59.6 p2.4)

65.2 (31.6)
66.5(32.8)

ns
ns

52.6 p4.4)
62.1 (32.2)

58.5 (29 7)
65.1(33.4)

ns
ns

62.0(31.9)
63.3(32.6)

52.1 (21.5)
51.8(20.5)

50.1(23.2)
52.8 (20.5)

ns
ns

44.1(23.5)
49.4(22.2)

43.1 (22.0)
51.7(21.7)

ns
ns

48.6(22.7)
51.8(20.(5

57.7(28 7)
55.2 (28.6)

53.4(29.3)
56.1 (28.7)

ns
ns

67.5 (28.8)
62.2 (27.4)

77.8(25.9)
59.9(29.4)

ns
ns

61.3(29.71
57.3 (28.5)

27.7(32.4)
24.9 PO.6)

19.4(27.6)
22.1(24.8)

ns
ns

40.8 p4.0)
29.0 P2.3)

28.9 P3.5)
22.6 P2.4)

ns
ns

27.2 (32.0)
24.2 (29.0)

65.2 (27.9)
47.5(29.5)

66.5(24.5)
38.5(31.1)

ns

0.05

75.2 (28.6)
52.4 P4.6)

75.5(25.2)
58.6(27.5)

ns
ns

69.0(26.7)
46.3(31«)

21.4(31.9)
20.4 (30.S)

24.4 (33.1)
23 5 (31.8)

ns
ns

26.1 P6.7)
20.3 pi.5)

30.2 P7.I)
18.8(29.3)

ns
ns

24.7(34.0)
21.3(30.9)

45.0(37.8)
37.6(39.1)

46.7(40.2)
29.2 P79)

ns
ns

44.4 p9.3)
27.8(38.9)

40.3 (43.5)
23.7(38.7)

ns
ns

44.7(39.7)
31.1(38.6)

44.6(42.2)
37.7(41.0)

34.0(39.1)
35.5 P6.8)

ns
ns

66.0 P8.6)
46.3(42.1)

65.4 (36.1)
36.7 P7.5)

ns
ns

48.1 (41.6)
38.2 P9.2)

32.0(38.1)
23.1 P5.3)

27.0 P4.9)
22.8 (35.5)

ns
ns

40.7 (40.0)
25.8 P8.8)

38.8 (40.5)
21.5 p6.l)

ns
ns

32.8 (37.9)
23.2 (35.8)

19.6 pi.9)
I8.0P0.2)

I5.2PO.7)
12.3(27.5)

ns
ns

24.7 P2.2)
07.S (23.3)

17.0(28.2)
09.7 (24.6)

ns
ns

18.5(31.0)
13.1(27.6)

18.3(32.4)
14.9 (28.4)

15.9P0.7)
18.2(33.3)

ns
ns

14.0(29.4)
14.2(26.0)

14.5(28.1)
08.6(19.2)

ns
ns

16.1(30.5)
15.3(29.1)

Total

Mean (s

Functioning scales"
Physical /uncoonmg
Pretest
4 weeks postdischarge*
Rote (Unctioning
Pretest
4 weeks postdischarge
Cogniüve /üncooning
Pretest
4 weeks postdischarge
Emotional functioning
Pretest
4 weeks postdischarge
Soda/ Jüncooning
Pretest
4 weeks postdischarge
Pretest
4 weeks postdischarge

Symptom scales and Items'"
Faogue
Pretest
4 weeks postdischarge
Nausea and vomiong
Pretest
4 weeks postdscnarge
Pan
Pretest
4 weeks postdischarge
Dyspnea
Pretest
4 weeks postdischarge
SJeefi disturbance
J*t

WfS

UUIVi lAf

ILL

Pretest
4 weeks postdischarge
Loss o f (£petfte
Pretest
4 weeks postdischarge
Constipation
Pretest
4 weeks postdischarge
Diorrheo
Pretest
4 weeks postdsscharge
finandd impact
Pretest
4 weeks postdischarge

• ranges 0-100 with higher values indicating a higher value of functioning and quality of We:
"ranges 0-100 with higher values indicating more symptoms/difficutoes;
* not sJgntficant

patients without district nursing (p<0.05). No difference was found between
males and females in the number of topics discussed. Neither age nor pain duration were related to the number of topics discussed with the patients.
However, significantly more topics were discussed with lower educated patients
than with higher educated patients (p<0.001).
Eight weeks postdischarge, patients were asked to what extent they had read
the pain brochure. Of the patients, 75% reported they had read the entire pain
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r
7aWe 7.

of ^ e ^ / n fc/ucaf/on Program by /nterverrt/on group paf/errts

Intervention components

Intervention

Intervention

group

group

Number of pain topics that
did apply to the patient
(mean (range))

Total

p-value

<0.05

without

with

district
nursing

district

nursing

13.7(9-16)

14.1 (12-16)

13.8(9-16)

9.9(6-14)
3.9 (0-9)
2.9 (0-6)

10.5(6-14)
4.1 (0-9)
3.6 (0-7)

10.1(6-14)
4.0 (0-9)
3.1(0-7)

1.9

2.3

2.0

6 (6.0%)
4 (4.0%)
14(14.0%)
75 (75.0%)
1 (1.0%)

3 (7.5%)
3 (7.5%)
30 (75.0%)
4(10.0%)

9 (6.4%)
4 (2.9%)
17(12.1%)
105(75.0%)
5 (3.5%)

47 (47.0%)
13(13.0%)
38 (38.0%)
2 (2.0%)

15 (37.5%)
3 (7.5%)
19(47.5%)
3 (7.5%)

62 (44.3%)
16(11.4%)
57 (40 7%)
5 (3 5%)

61(61.0%)
32 (32.0%)
7 (7.0%)
-

27 (67.5%)
9 (22.5%)
2 (5.0%)
2 (5.0%)

88 (62.9%)
41 (29.3%)
9 (6.4%)
2(1.4%)

Number of topics discussed
because of lack of knowledge
(mean (range))
In the hospital
Three days postdischarge
Seven days postdischarge

Number of pain sheets (mean)

ns

Listen to audiocassette? (N, %)
Fully

Partly
No
Unknown/missing

Record pain in diary (N,%)
Fully
Partly
No
Unknown/missing

<0.0l
ns

Read pain brochure? (N, %)
No
Leaf through
Partly
Fully
Unknown/missing

ns»
ns
0.01

ns

" not significant

brochure. More than 80% of the patients were positive about the content of the
pain brochure. Patients received, besides the general part of the pain brochure, a
mean of two sheets with targeted information about the different cancer pain
treatments. Patients with and without district nursing differed significantly in the
number of sheets provided (2.3 (sd=0.8) versus 1.9 (sd=0.8); p<0.01). Although
all intervention patients had already received verbal pain information in the hospital, 26.2% reported they had read new information in the pain brochure. Patients who read the pain brochure were significantly younger than patients who
did not read the pain brochure (p<0.05). In addition to the patients themselves,
over 50% of family and friends had read the pain brochure.
In addition to the pain brochure, 55.7% of the patients reported that they
fully, or in part, listened to the entire audio cassette postdischarge. Patients who
reported pain complaints in an earlier phase of their life listened to the audio cassette more frequently (p<0.05) than patients who did not have pain complaints
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before. Furthermore, patients who fully listened to the audio cassette had a
longer pain duration compared to patients who did not, or only partially listen^
the cassette (p<0.05).
Finally, patients in the intervention groups were instructed to document their
Present Pain Intensity twice daily in a pain diary for two months. After two
months, 77.8% of the patients returned the pain diary. Twenty-six patients had
died without having a family member returning the pain diary, 8 patients were
too ill to return it, and 3 patients had lost their pain diary. In total, 85.9% of all
pain scores were filled in. Reasons given by patients for not fully completing the
pain diary were: too ill (26.7%), non-availability of the pain diary due to hospital
admission (23.3%), no pain or no severe pain (17.5%), or other reasons (17.4%)
Sixty percent of patients stated that, due to the pain diary, they were more awar
of their pain problems.

Outcome measures
Patients' pain knowledge was assessed at baseline, and two weeks postdischarge. It was hypothesized that by educating patients, their knowledge about
pain and pain management would increase. For the entire, combined sample, th
mean pain knowledge at pretest was 54.8 on a scale from 0-100, with higher
scores indicating better knowledge. The highest level of knowledge was related
on the item of "the use of non-pharmacological pain treatments (such as massage, heat, relaxation, etc.) relieve pain," the "belief that health care providers
need to be consulted when changing prescriptions," and "pain can be relieved.'
The lowest level of knowledge related to the item "it is important to give the
lowest amount of medicine possible to save larger doses for later when pain is
worse," "patients are often overmedicated," and "addiction is inevitable over
time." At baseline, there were no differences between the control and experimental groups, or between male and female patients. However, higher educated
patients scored significantly better on the items "pain medication should be
given only when pain is severe" (p<0.01), and on the item of "becoming addicted" (p<0.001) as compared to lower educated patients.
Repeated measures analysis (MANOVA) was conducted to determine the effec
of the Pain Education Program on pain knowledge. A statistically significant increase in the score in the period from pretest to 2 weeks postdischarge (timeef
feet) was found for all groups (p<0.001), indicating that pain knowledge had in
proved in all patients. In addition to a time effect, a statistically significant differ
ence on overall pain knowledge over time (time x group interaction) was found
between the control and intervention groups (p<0.01), indicating that the inter
vention group patients improved their pain knowledge more than the control
group patients. The overall pain knowledge at 2 weeks postdischarge was 55.6
for the control groups and 62.5 for the intervention groups. Both intervention
groups showed improved knowledge on the items "take the lowest amount of
medicine as possible," "use of routine medication instead of on demand," and
"becoming addicted." Furthermore, the intervention group without district nurs
ing showed better knowledge on the item "cancer pain can be effectively relieved" compared to the control group without district nursing, whereas the intervention group with district nursing showed improved knowledge on the item
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"pain medication should be given only when pain is severe" as compared to the
control group with district nursing.
To determine the effect of the Pain Education Program on quality of life, the
EORTC QLQ-C30(+3) was assessed at baseline and four weeks postdischarge. Repeated measures analysis (MANOVA) was conducted to determine the effect of
the Pain Education Program on quality of life for the patient groups separately.
Four weeks postdischarge, a statistically significant increase over time was found
for patients without district nursing for physical functioning (p<0.05), role
functioning (p<0.05), emotional functioning (p=0.001), and for patients with
district nursing for cognitive functioning (p<0.001), and emotional functioning
(P<0.001). No interaction effect (time x group) was found with regard to one of
the functioning scales. With regard to the symptom scales, all patient groups experienced less pain (p<0.001), and sleep disturbance (p<0.001) at four weeks
postdischarge as compared to baseline. Furthermore, patients without district
nursing were less constipated (p<0.05), and patients with district nursing
showed less fatigue (p=0.01), appetite loss (p<0.001), and diarrhea (p=0.01) at
four weeks postdischarge. In addition to a time effect, experimental group patients without district nursing showed less pain at four weeks postdischarge as
compared to the control group patients without district nursing (p=0.05), and
showed less pain over time (time x group interaction) (p=0.07). Experimental
group patients with district nursing showed less fatigue over time (time x group
interaction) as compared to the control group patients with district nursing
(p<0.05). From this it can be concluded that the Pain Education Program did not
affect the patients' quality of life scores except a trend for pain intensity in patients without district nursing and fatigue for patients with district nursing. Difference in fatigue scores may be attributed to differences at baseline between
the patient groups with district nursing as well as the declining status of many of
the patients over time.
In order to determine the effect of the Pain Education Program on pain intensity, patients' Present Pain Intensity and Average Pain Intensity was assessed four
times over a two-month period. Repeated Measures Analysis (MANOVA) evaluating Present Pain Intensity from 2 weeks postdischarge to 8 weeks postdischarge
with the pretest scores on Present Pain Intensity, cognitive functioning, physical
functioning, and use of medication as covariates found a significant group effect
(p<0.01). The experimental group patients experienced less pain compared to
the control group patients. No significant group effect over time was found. The
significant difference between the control and experimental groups was solely
caused by a significant group difference between the experimental and control
group patients without district nursing (p<0.001), while no group effect was
found for the patients with district nursing. Results evaluating Average Pain Intensity from 2 weeks postdischarge to 8 weeks postdischarge were in equivalence
to the results regarding Present Pain Intensity.
When analyzing the intervention effect, the use of classical analytic techniques
might bias the results as only complete cases (N = 213) of the 313 patients were
included. Excluding pain intensity scores of patients who dropped out, mainly
due to death, might change pain intensity scores postdischarge as these patients
were in the pre-terminal phase while participating in the study. Furthermore, significantly more intervention group patients with district nursing died within a period of two months as compared to control group patients with district nursing.
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35 8% and 14.0%, respectively (p<0.01). Finally, pretest differences were found
between the control and intervention groups with district nursing regarding the
use of pain medication, patient's cognitive functioning, and patient's physical
functioning. To correct for this latter imbalance, BMDP's Unbalanced Repeated
Measures Analysis of Covariance (5V) was used." By means of Unbalanced Repeated Measures Analyses of Covariance, all available data of the dropouts is included in the analyses. Based on the available data of a patient, imputed values
are calculated for the missing responses. The use of pain medication, patient's
Present Pain Intensity at pretest, and patients' cognitive and physical functioning
were used as covariates. Patients' Present Pain Intensity ratings at 2, 4, and 8
weeks postdischarge were used as dependent variables. Figure 2a show patients'
Present Pain Intensity ratings. Although pain intensity scores from all patients decreased postdischarge, scores in the intervention group were significantly more
decreased than in the control group patients at follow-up (p<0.01). While patients' Present Pain Intensity decreased between Prestest and 2 weeks postdischarge, the pain scores remained stable between 2 and 8 weeks postdischarge.
When analyzing patients' Present Pain Intensity scores for the patient groups
separately (Figure 2b and 2c), results showed that an intervention (group) effect
was found only for patients without district nursing (p<0.001). This suggests
that patients without district nursing benefited significantly more from the Pain
Education Program than patients with district nursing.
Regarding Average Pain Intensity, the intervention group patients without district nursing demonstrated a significant pain reduction as compared to the control group patients without district nursing, as indicated by a significant interaction (group x time) effect (p<0.001) (data not shown). No significant interaction
effect was found for intervention patients with district nursing. Average Pain Intensity and Present Pain Intensity were moderate to highly correlated, namely
r=0.50 at pretest, r=0.43 at 2 weeks postdischarge, r=0.72 at 4 weeks postdischarge, and r=0.34 at 8 weeks postdischarge (p<0.001). It can be concluded
that results of the Unbalanced Repeated Measures Analyses of Covariance are in
equivalente to complete analyses.
TaWe 8.

Par/enfs w/t/i s/gn/Y/canf pa/n (pa/n rafec/ as 5 or
Control
group
without
district
nursing

Intervention
group
without
district
nursing

Pvalue

Control
group
with
district
nursing

Intervention
group
with
district
nursing

Pvalue

Total

3I.I%
29.3%
32.1%
27.8%

34.6%
15.5%
14.9%
12.0%

rs"
<0.05
<00l
0.01

37.3%
19.0%
26.2%
25.6%

26.9%
243%
22.6%
31.0%

ns
ns
ns

326%
220%
235%
22.0%

55.9%
39.3%
36.1%
39.4%

58.4%
21.6%
19.1%
16.9%

ns

<0.0l
0.01
0.001

67.3%
256%
350%
30.6%

58.8%
35.3%
32.3%
32.1%

ns
ns
ns

89.2%
73.3%
62.7%
62.2%

92.1%
619%
50.5%
54.8%

90.0%
80.5%
65.9%
59 0%

923%
69 4%
73.3%
750%

ns

Preient Pain Intensity
Pretest
2 « e t a postdischarge
4 weeks postdischarge
8 weeks postdischarge

ns

Avenge Pain Intensity
Pretest
2 weeks postdischarge
4 weeks postdischarge
8 weeks postdischarge

ns

59.1%
30.1%
29.4%
282%

Worst Pain Intensity
Pretest
2 weeks postdischarge
4 weeks postdischarge
8 weeks postdischarge

ns
ns
ns
ns

ns
ns

ns

90.8%
69.7%
59.9%
60.4%

•not significant
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Pain has a greater impact on a patient as it becomes more severe. The World
Health Organization has recommended the use of pain severity as the primary
item of information in evaluating pain treatment. Pain rated as 5 or higher on a
scale of 0 to 10 corresponds to interference with function and can be defined as
clinically relevant p a i n . ^ " ° of the patients, 32.6% (N = 101) reported significant
pain (Present Pain Intensity rated as 5 or higher) at baseline, while 59.1%
(N=197) rated their Average Pain Intensity as 5 or higher in the past week, and
90.8% (N=277) their Worst Pain Intensity. Less patients in the intervention grouj
without nursing reported significant Present Pain Intensity, and Average Pain Intensity in the last week as compared to control group patients without district
nursing (Table 8). No differences were found regarding Worst Pain Intensity, and
for patients with district nursing.
It can be concluded that both a statistically significant change and a clinically
relevant change was found. However, pain relief was mainly found in the intervention group without district nursing.

Discussion and conclusion

Pain management remains a problem for many cancer patients in chronic pain
Most efforts to improve this situation have focused on educating physicians and
nurses. Based on the assumption that insufficient pain knowledge among cance
patients themselves is also an important reason for inadequate pain treatment,!!
this study a patient-oriented approach was chosen. Specially trained nurses educated and instructed cancer patients in chronic pain in the hospital about pain
and pain management, and how to manage their pain in the home situation. PJ
tients were randomized to a control group and an intervention group. Patients
with and without district nursing at home were randomized separately, as they
differed with respect to sociodemographic variables, medical variables, and
quality of life characteristics. The intervention group patients received the Pain
Education Program in the hospital and two times at home by telephone.
This study showed that, despite education and instruction regarding pain and
pain treatment given by regular health care providers, the overall pain knowledj
of cancer patients in chronic pain was poor. The present study supports other re
suits demonstrating that patients frequently cited barriers to effective pain maiv
agement that include fears of addiction, drug tolerance, and lack of knowledge
about pain." A finding corroborated by other investigators is that misconceptions about addiction continue to be one of the most problematic aspects of an
algesic treatment.'""'" The overall knowledge subscale score found by Ferrell and
associates'" was in agreement with our findings. Although the patient groups in
our study was not completely comparable with the elderly patients studied by
Ferell and associates,'" both the highest areas of knowledge (the use of non-cN
treatments, and the belief that pain can be relieved), as well as the lowest areas
of knowledge (the need to take low doses of medicines) were in congruence wit
our results.
A requisite for a successful Pain Education Program is that patients be active
users of the different elements of the intervention: the pain brochure needs to bi
read, the audio cassette needs to be listened to, and the pain diary needs to be
filled in. We found that the intervention patients valued the Pain Education
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Program and complied with the instructions. The Pain Education Program proved
to be feasible: 75.0% had read the pain brochure, and 85.6% filled in the pain diary. The percentage of patients who listened to the audio cassette was lower
(55.7%). From these results, it can be concluded that patients can be given a
more active role in their own pain treatment. This is encouraging as the majority
of these patients were in poor physical condition and reported low to very low
scores on the quality of life scales. In addition to patients themselves, results also
showed an information need by their significant others.
In contrast to other such programs, this Pain Education Program was tailored
to the needs of the individual patient. Despite the fact that a tailored intervention is a more time consuming procedure, this intensive approach proved to be
valuable. Overall pain knowledge was improved in the intervention group. The intervention patients gained knowledge with regard to misconceptions of tolerance, addiction, and the use of medication on a regular basis. Although the overall pain knowledge was improved, results also showed that some knowledge
gaps are difficult to correct. The present study is consistent with the work of
other investigators who have shown that individualized pain treatment programs
have merit for cancer patients in pain."'W'*'*° However, work must be continued to demonstrate scientifically the application of individualized intervention
programs for the complex problem of cancer pain.
The intervention patients reported significantly less pain than the control group
patients. However, a significant decrease in pain was only observed in the intervention group without district nursing. The question is why no pain relief was
achieved in the group with district nursing. Several possible explanations can be
given. First, patients with district nursing were older, experienced more complex
pain problems, and needed more help as compared to patients without district
nursing. For these patients, self-efficacy might be more difficult to accomplish
and, therefore, these patients might benefit less from the Pain Education Program. Secondly, this type of intervention may not be powerful enough for patients who experience multiple chronic pain problems. Thirdly, district nurses of
control group patients might have changed the way they took care of their control group patients because they knew they were participating in a study.
Fourthly, the finding of no decrease in pain intensity might be due to the fact
that the intervention group patients with district nursing were prescribed more
analgesics and showed lower levels of physical and cognitive functioning than
the control group patients with district nursing at baseline. Postdischarge, the
drop-out rate in the control and intervention groups with district nursing differed. More patients died in the intervention group with district nursing as compared to the control group with district nursing. This might have resulted in
finding no difference in pain relief. Although this was a randomized study, it appears that the randomization was not fully effective in yielding balanced intervention and control groups. Consequently, results in the groups with district
nursing need to be interpreted with caution.
From this study, it can be concluded that the Pain Education Program was effective in relieving pain in chronic pain patients without district nursing. Although intervention group patients with district nursing showed an increase in
pain knowledge and were active users of the intervention, no decrease in pain intensity was found in this group. This suggests that improved pain knowledge is
not the only component responsible for a decrease in pain intensity.
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An important aspect in clinical research is the extent to which a statistically significant decrease in pain intensity is also assessed as clinically relevant. For the i>
tervention groups, patient's Present Pain Intensity decreased from on average 3.3
at Prestest to, respectively, 2.6 at 2 weeks postdischarge, 2.3 at 4 weeks postdischarge, and 2.4 at 8 weeks postdischarhge, a decrease of 20-30%. In the control
groups, the decrease was much lower; 9-17% respectively. This decrease in pain
intensity can be considered as clinically relevant when taking into consideration
that these patients suffer from chronic pain (mean=14.2 months, range= 1-324
months) that is difficult to treat, and that for most patients the survival period
was relatively short. One year after data collection, only 3 1 % of patients was still
alive.
This tailored intervention was provided in a one-to-one setting. The three intervention steps (face to face contact plus two telephone contacts) lasted approximately 60-90 minutes. Prior to the intervention, the areas in which pain knowledge was assessed as inadequate had to be determined by means of an interview
lasting approximately 30-45 minutes. The strength of a tailored intervention consists of the individual approach. Consequently, patients are not bothered with redundant education and instruction. Compared to a standardized intervention, a
tailored intervention is based more on patient's cognitive abilities, is more userfriendly, and is as brief as possible. The areas in which pain knowledge and active
participation are lacking need to be determined prior to the intervention. The
time spent, however, is justified because patients are involved who suffer from
chronic pain with a relatively short survival period.
Because of the pain relieving effects, the use of such an intervention should be
seriously considered on oncology units. An important finding was that specially
trained nurses can function as pain counsellors. Because nurses have regular con
tact with patients, they are in an ideal position to educate patients. Although this
study was conducted by specially trained nurses, it is expected that oncology
nurses on the wards could also carry out the Pain Education Program. Therefore,
nurses should be trained as pain counsellors and the Pain Education Program
should be implemented and evaluated in nursing practice.
Although the results of this study are promising, several limitations should be
underscored. First, the selection of patients is based on patients from a cancer
hospital in the Netherlands, where care is specially focused on cancer patients.
Therefore, the results may not be directly generalizable to other cancer patients
in chronic pain. Second, patients who declined participation differed from patients who participated with regard to age and sex. Although the number of patients who declined was rather low (18.3%), this might have biased the results.
Third, bias might be caused by differences at baseline in the control and interveiv
tion group patients with district nursing and differences in drop-out rate. Finally,
bias might be caused by district nurses due to the fact that district nursing of
both the control and intervention group patients were extremely willing to participate in the study.
Further research is needed to validate the current study findings and to investigate the reason for finding no difference in pain relief in patients with district
nursing. As only a few studies have been conducted to evaluate the effect of tailored Pain Education Programs, there is also a need to determine how to provide
clear and accurate information about pain information and instruction for individual patients. More research is also needed for better understanding why
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patients without district nursing benefit more from the Pain Education Program
than patient with district nursing, and to investigate what type of patient benefit
most from the Pain Education Program. Finally, additional research is needed to
investigate what parts of the Pain Education Program are most powerful and
whether all components of this multi-method intervention need to be used to relieve pain. Because the Pain Education Program consists of different components,
it is important to know whether some components are more effective in relieving
pain than others. By using a multi-method approach, the effectiveness of each of
the components of the Pain Education Program is difficult to disentangle. Therefore, further research to test the effectiveness of the separate components of the
Pain Education Program is needed.
From this study, it can be concluded that pain remains an important problem
in cancer patients in chronic pain. This study shows that a tailored Pain Education
Program is applicable and effective. The most important outcome of the study
was the beneficial effect of the Pain Education Program in improving pain knowledge and reducing pain intensity.
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Introduction

Systematic assessment of pain is the basis for adequate control in cancer pain
patients.'" Lack of pain assessment can lead to poor pain management."' To
monitor the patients' pain in the hospital setting, healthcare providers usually ast
patients "How is your pain?" or "What was your pain intensity in the last week or
in the last 24 hours?" Most cancer patients, however, are hospitalized for only a
relatively short period of time during the course of their disease. The only way to
assess pain systematically in the home setting is to ask patients themselves to
record their own pain experiences, e.g., by means of a pain diary.
Although several international organizations*'" have recommended the use of
systematic pain assessment by means of patients' self-report, there is limited experience with self-monitoring of cancer pain by means of a pain diary. Faries and
associates" evaluated the effect of a pain diary in hospitalized cancer patients,
finding lower Average Pain Intensity ratings in the patient group with standardized pain assessment. Wagemans and associates'^ used a pain diary to record the daily morphine doses, pain intensity, and the incidence of side-effects,
finding that continuous intrathecal administration of morphine can be based on
pain scores recorded in a pain diary. No results on its feasibility and psychometric
properties were reported. Geddes and associates'* evaluated the effect of monitoring quality of life, including pain, and concluded that a pain diary is a valid
and sensitive instrument to record changes over time. Kravitz and associates'"
studied whether a graphical display of cancer patients' pain level might improve
their treatment in hospitalized cancer patients but failed to show a beneficial effect of recording pain scores.
Although the use of a pain diary has not been thoroughly studied in chronic
cancer pain patients, studies conducted in chronic benign patients showed that
the use of a pain diary to measure pain intensity was valid and reliable.•'•">•"• The I
use of pain intensity scores in a pain diary was found to be sensitive to changes 1
over time.*" Although some studies have shown that past pain can be accurately
recalled,'s '8 jt is also reported that patients overestimate their remembered pain,
or that psychosocial and pain related factors have a biasing influence on the remembered pain."-" Daily self-recording of pain by means of a pain diary seems
to be advantageous, as the risk of bias is reduced. Furthermore, according to the
patients, monitoring their pain gives them a sense of control," moreover, a decrease in pain has been reported due to the attention focused on the pain."
Other studies, however, did not find a reactive effect of daily self-monitoring of
p a i n , * ' " " nor an decrease in pain intensity due to the attention given to the
pain." Although it is well established that measurement of pain may affect the
pain itself, these results do not elucidate whether an increase or decrease in pain
intensity can be expected as a result of measurement.
The following research questions were addressed: (1) To what extent do pa- j
tients record their pain scores in the pain diary? (2) What is the association between pain intensity scores obtained by the pain diary and those obtained by pa
tient interview? (3) To what extent can patients recall past pain intensity? (4) To
what extent do pain intensity scores fluctuate over time? (5) What is the stability
of self-monitoring of pain in a pain diary? (6) How do patients value the use of
the pain diary? (7) To what extend do patients record pain information in the
pain diary?
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Subjects and methods
Design and patient population
The current study was part of a prospective, randomized controlled trial using
a "pretest-posttest experimental design". This study was conducted at the Antoni
van Leeuwenhoek Hospital/the Netherlands Cancer Institute, a specialized cancer
hospital in Amsterdam, the Netherlands. A "Pain Education Program" was implemented by specially trained nurses, and the effectiveness of the intervention was
evaluated. The tailored intervention consisted of a multi-method approach in
which verbal pain instruction, written pain materials, an audiocassette tape, and
the use of a pain diary were combined to inform and instruct patients about pain
and pain management. The intervention has been described in detail elsewhere
and is only summarized in this report." Self-monitoring of pain in a diary was
one of the components of the "Pain Education Program" that further consisted
of educating patients about pain and pain treatment, and instructing them how
to communicate with healthcare providers. The main purpose of the "Pain Education Program" was to empower patients in the process of relieving pain.
All cancer patients with pain caused by cancer, cancer therapy, or illness that
persisted for at least 1 month and who were admitted to the cancer hospital
were asked to participate in this study. Patients were excluded from the trial if
their life expectancy was less than 3 months as assessed by the physician, if they
were residing in a nursing home or retirement home, or if they were not accessible by telephone.
In the present study, two groups of patients, with and without district nursing
in the home setting, were evaluated. This distinction was made because it was
expected that patients who needed district nursing in the home setting were in a
more advanced stage of their disease. Furthermore, it was hypothesized that the
two groups would differ with regard to their ability to perform daily activities,
and in their housing and living conditions. Patients with district nursing at home
were expected to experience more complex pain problems than patients without
district nursing. Consequently, patients receiving district nursing might experience the use of a pain diary different from patients receiving no district nursing
at home. Before randomization, patients were stratified by gender, age, and
metastatic sites.

Procedure
Prior to randomization, all patients were interviewed in the hospital at baseline
with regard to demographic and medical characteristics, pain experience and
pain treatment, as well as quality of life. After it was decided whether or not district nursing would be necessary postdischarge, patients with and without district
nursing were randomly assigned to a control group or an experimental group.
In the present study, results of the experimental group patients only are presented because these were the only patients provided with a pain diary. The experimental group patients received the "Pain Education Program" offered by specially trained nurses. Part of the "Pain Education Program" was to register pain in
a paper-and-pencil pain diary. Patients were instructed how to record their
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Present Pain Intensity on a numeric rating scale ranging from " 0 " to "10", with
" 0 " representing "no pain" and "10" representing "pain as bad as you can imagine". Written information about the use of the pain diary was also provided, and
the patient practiced completing the pain diary with the specially trained nurse
before discharge. This recording had to be done once every morning and once
every evening for a period of 2 months. In addition to self-monitoring of pain,
patients were asked to voluntarily record what pain medication they had taken
and whether healthcare providers were contacted because of their pain complaints. As part of the "Pain Education Program," patients were telephoned at 3
and 7 days postdischarge by the same nurse to determine whether the pain information and instruction provided in the hospital were still fully understood,
and whether there were any difficulties with completing the pain diary. It should
be noted that patients were already accustomed to self-reporting of pain, because nurses in the hospital asked patients to record their "Present Pain Intensity
twice daily. Postdischarge, the patients were interviewed by telephone about
their pain complaints and pain treatment at 2 weeks, 4 weeks, and 8 weeks post
discharge. After 2 months, patients in the experimental group were asked to re
turn the pain diary.

Measures

At baseline, by means of a patient interview patients were asked about thecfiT
ration of the pain and whether the pain was constant or intermittent (pattern).
Pa/n treatment data provided in the hospital were collected from the medical
records including the use of analgesics, invasive therapies, and physical modalities.
Qua//ry of //Ye was measured at baseline by means of the European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire
(EORTC QLQ-C30(+3)). The EORTC-QLQ-C30(+3) contains: (1) five functioning
scales (physical functioning, role functioning, emotional functioning, cognitive
functioning, and social functioning); (2) three physical symptom scales (fatigue
and malaise, nausea and vomiting, pain); (3) several single-item symptom measures (constipation, dyspnea, difficulty with sleeping, appetite loss, diarrhea, and
financial impact); (4) overall perceived health status; and (5) global quality of life
The EORTC-QLQ-C30(+3) has demonstrated acceptable levels of reliability and«
Pa/n /ntens/fy scores were obtained both by patient interview and by the pain
diary. On an 11-point numeric rating scale with "0" representing "no pain" and
"10" representing "pain as bad as you can imagine," patients' Present Pain intensity and Average Pain Intensity during the previous week were assessed. Validity
and reliability of these scales are well established.^ *> Pain intensity scores, whtf
were obtained from the pain diary, consisted of two Present Pain Intensity score
per day for a period of 2 months, and reports of changes in pain medication. In
addition to the pain scores, reports of contacts with healthcare providers and
changes in pain treatment were also obtained.
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Statistical analyses
Data were analyzed using Statistical Package for the Social Science (SPSS)
(1990) including descriptive statistics, Chi-square tests, and Student's t-tests. To
evaluate pain intensity scores over time, multivariate analyses of variance
(MANOVA) were conducted. To compare different pain intensity scores, Pearson
correlation coefficients were used. The Intra Class Correlation coefficients was
used as a chance corrected index of agreement. Statistical significance was set at
p<0.05.

Results
Patient characteristics
In total, 383 patients were eligible for participation of which 70 patients
(18.3%) declined participation. Of these 70 patients, 48 (68.6%) found the study
too burdensome, 15 (21.4%) were not motivated, and 7 (10.0%) were too ill. Patients who declined participation were significantly older than those who participated (p<0.05), and females refused to participate more frequently than males
(p<0.01). Of the 313 patients, 159 (50.7%) were randomized to the experimental
groups and 154 (49.3%) to the control groups.
In the present study, only results of the experimental group patients are reported. The experimental group patients consisted of 106 patients (66.7%) without and 53 patients (33.3%) with district nursing. Patient characteristics and
medical information of the experimental group patients are given in Table 1. The
majority of patients were female. Patients suffered most often from breast cancer
or cancer of the genitourinary organs and most were in an advanced stage of the
disease. On admission (Table 2), all patients had experienced pain for at least 1
month; and the mean duration of the pain was 11.1 months (sd = 23.4; range
1-180 months). Most patients experienced pain in the abdominal region and in
the lower back region. Pain was associated with direct tumor involvement in 125
patients (78.6%). Most patients reported that pain was intermittent without
pain-free periods. Analgesics were prescribed in 91.2% (N = 145) of the cases,
26.4% (N=42) used non-opioids, 25.2% (N=40) were prescribed weak opioids,
and 39.6% (N = 63) strong opioids. Of the patients receiving strong opioids,
28.6% (N=18) did receive pain medication parenteral. Other pain treatments,
such as TENS or a nerve block were hardly used.
Quality of life data at baseline are given in Table 3 using the
EORTC QLQ-C30(+3). Patients' Average Pain Intensity correlated r=0.57 (p<0.01)
with the pain symptom scale of the EORTC QLQ-C30(+3), which can be considered as moderate.
Overall, as compared to other studies in which quality of life was studied in patients with advanced-stage cancer,"^ patients showed low values on the different functioning, symptom, and global quality of life scales at baseline. Besides
pain, patients experienced on average 3.8 other symptoms (sd = 1.5). Most frequently, patients reported pain, fatigue, loss of appetite, sleep disturbance, and
constipation.
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Tafa/e 7.

___

DemograpAj/c anc/ med/ca/ cnaracter/sf/cs of f/?e exper/mente/ group

Number of experimental group patients
District nursing (N,%)
Without
With
.
.
.

•

159

106(66.7%)
53(33.3%)

Sex

!
j
'

Female
Male
Age
Mean in years (sd)

'

96(60.4%)
63 (39.6%)

*

i

55.8(13.0)

Education*
Low
Middle
High
Type of cancer (> 100%)
Lip, oral cavity and pharynx
Digestive organs, peritoneum
Respiratory, intrathoracic
Breast
Bone, connective tissue, skin
Genitourinary organs
Other

9 (05.7%)
16 (10.1 %)
18 (I 1.3%)
43 (27.0%)
25 (15.7%)
43 (27.0%)
I6(IO.I%)

Extent of disease
Local
Regional
Metastatic
Unknown
Not applicable

22(13.8%)
37(23.3%)
87 (54.7%)
3 (01.9%)
10(06.3%)

Cancer treatment (>100%)
None
Surgery
Chemotherapy
Radiotherapy
Hormonal therapy
Other and unknown

36 (22.6%)
123(14.5%)
57 (35.8%)
21(13.2%)
I I (06.9%)
10 (06.3%)

*

64

63 (39.6%)
56 (35.2%)
40 (25.2%)

=:i

Education level: low corresponds to primary school and lower vocational training;
middle corresponds to low level of secondary school and intermediate vocational
training; high corresponds to high level of secondary school, college graduate and university
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rab/e 2.

Pa/n criaractensf/cs of trie sfuc/y group

Number of experimental group patients

159

Pain duration
Months (sd)
Range

Pain location (>100%)
Head, face, mouth
Breast, thoracic region
Upper shoulder, upper limbs
Abdominal region
Lower back, lumbar spine
Lower limbs
Anal, perianal, genital region
Everywhere
Pain locations
Mean (sd)

I I.I (23.4)
I-I80

34(21.4%)
31 (19.5%)
46 (28.9%)
65(40.9%)
59(37.1%)
43 (27.0%)
8 (05.0%)
I (00.9%)

1.8(1.0)

Source of cancer pain (>100%)
Direct tumor involvement
Cancer therapy
Associated with disease

125(78.6%)
36 (22.6%)
14(08.8%)

Pain pattern*
Constant pain
Intermittent without pain-free periods
Intermittent with pain-free periods
Unknown

32(20.1%)
113(71.5%)
12 (07.6%)
1 (00.6%)

Pain treatment
None
Non-opioids
Weak opioids
Strong opioids

14(08.8%)
42 (26.4%)
40 (25.2%)
63 (39.6%)

"Constant pain" means pain intensity that is stable over a period of time; "intermittent
without pain-free periods" means pain intensity that fluctuates without being free of
pain; and "intermittent with pain-free periods" means pain intensity that fluctuates with
periods of no pain.
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Fab/e 3.

Oua//<y o f //Tie c/afa at base//ne

Mean (sd)
Functioning scales*
Physical functioning
Role functioning
Cognitive functioning
Emotional functioning
Social functioning
Global quality of life

37.5 (29.8)
25.2 (29.0)
65.1 (27.3)
58.3 (26.6)
63.0 (31.1)
45.1(22.1)

Symptom scales and items''
Fatigue
Nausea and vomiting
Pain
Dyspnea
Sleep disturbance
Loss of appetite
Constipation
Diarrhea
Financial impact

61.6(30.4)
22.6 (29.9)
69.5 (25.0)
26.4 (34.5)
44.5 (41.3)
44.4(40.8)
30.7 (37.1)
15.8(29.8)
15.4 (29.8)

' Range 0-100, wfth higher values indicating a higher value of functioning and quality of life.
" Range 0-100, with higher values indicating more symptoms/difficulties.
It was hypothesized that patients w i t h district nursing w o u l d differ f r o m patients w i t h o u t district nursing. Results showed that patients w i t h district nursing
were more often female (p<0.05), older (p<0.001), differed in marital status
(p<0.05), and in having a profession (p<0.05) compared to patients w i t h o u t district nursing. As was hypothesized, the patients w h o received district nursing in
the home setting differed in health status f r o m patients w i t h o u t district nursing.
Patients w i t h district nursing showed lower levels of physical functioning
(p<0.001), role functioning (p<0.001), cognitive functioning (p<0.05), global
quality of life (p<0.05), and reported more fatigue (p<0.001) and appetite loss
(p<0.001) than patients w i t h o u t district nursing. Furthermore, patients w i t h district nursing received chemotherapy less frequently (p<0.001). Patients w i t h district nursing were prescribed analgesics more frequently (p<0.05), and were prescribed stronger analgesics (p<0.05) than patients w i t h o u t district nursing. At I
baseline, the patient groups did not differ in Present Pain Intensity and Average
Pain Intensity during the previous week (Figure 1). However, on the pain subscale
of the quality of life questionnaire, patients w i t h district nursing had more pain
during the previous week compared to patients w i t h o u t district nursing
(p<0.05). Postdischarge, statistically significant differences were found between
the patient groups for Present Pain Intensity at all three assessment points
(p<0.01), and for Average Pain Intensity in the previous week at 4 weeks postdis-j
charge (p<0.05), and 8 weeks postdischarge (p<0.05).
'
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F/gure 7.

Paf/enf's Present Pa/n /ntens/fy and Average Pa/n /nfens/ly obte/ned
by paf/ent /nfe/v/ew

Results of using the pain diary
Compliance
Of the 159 patients, 17 (10.7%) did not complete the pain diary because they
died in the hospital before discharge or within 7 days postdischarge (Table 4). Of
the remaining 142 patients, 122 (85.9%) pain diaries were sent back after 2
months. Of the 20 patients whose pain diary was not returned, nine patients had
died during follow-up without a family member or significant other returning the
pain diary, eight stated they were too ill, and three patients had lost the pain diary.
Patients who did return the pain diary were less frequently in an advanced
stage of their disease (p<0.05), were less frequently prescribed analgesics
(p<0.05), and were prescribed weaker analge sics (p<0.01) compared to patients
whose pain diary was not returned.
Compliance with the pain diary was operationalized by dividing the number of
pain scores recorded in the pain diary by the maximum number of pain scores
possible. For patients who died during follow-up, the pain scores recorded were
divided by the maximum possible pain scores until the day of death. In general,
patients' compliance with the pain diary was high. In total, 85.9% of all possible
pain scores were filled in. Of the pain diaries which were returned, 63 (51.6%)
had been filled in completely, and 31 (25.4%) provided 80 to 99% of the pain intensity scores requested. Only, 19 patients (15.6%) provided less than 60% of the
scores requested. Reasons given by patients for not completing the entire pain diary were: being too ill (26.7%), no availability of the pain diary because of hospital admission (23.3%), experiencing no (severe) pain (17.5%), or other reasons
(17.4%). It is remarkable that of the nine patients who died during the 2-month
follow-up, five continued recording pain in the diary until 0-5 days before dying.
Thus, it can be concluded that even for patients who are seriously ill, compliance
with completing the pain diary is very high. Levels of compliance were similar for
patient groups with and without district nursing. Compliance was not affected
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rab/e 4.

Comp//ance w/fh fi///n<3 /n fhe pa/n dVary

Number
of patients

Number of experimental group patients
Died in hospital or within 7 days postdischarge

%

159
17

10.7

Subtotal

142

Returned pain diary

122

85.9

63
31
9
9
7
3

51.6
25.4
7.4
7.4
5.7
2.5

Compliance
100%
80 - 99%
60 - 79%
40 - 59%
20 - 39%
0-19%

by gender, education, extent of disease, pain duration, or pain pattern. Low correlations were found between compliance and age (r=-0.17, p<0.05), and between compliance and cognitive functioning (r=-0.20, p=0.01). No differences
were found between patients who were prescribed opioids and patients who
were prescribed no opioids or non-opioids. Pain has a greater impact on a patient as it becomes more severe.^"° The American Pain Society,' and the Agency
for Health Care Policy and Research" have recommended the use of pain severity
as the primary item of information in evaluating pain treatment. Pain rated as 5
or higher on a scale of 0 to 10 corresponds to interference with function. Results
showed that levels of compliance were similar in patients reporting pain intensity
scores of 5 and higher compared to patients with pain scores less than 5. From
this it can be concluded that neither pain intensity, nor pain treatment influences
the extent of compliance with the pain diary.

Psychometric properties of the pain diary
Concurrent va//c//ty. Table 5 presents the mean and standard deviation of pain
intensity scores obtained from patient interviews and from pain diaries over the
same period of time. Present Pain Intensity scores obtained by the pain diary in
the morning were compared to those obtained by patient interview the same
day. Mean difference scores were computed by subtracting pain intensity scores
obtained by patient interview from those obtained by the pain diary. Results
showed that patients' Present Pain Intensity scores in the morning correlated between r=0.74 and 0.84 (p<0.001) with those obtained by patient interviews, on
the same day across the three assessment points. The overall difference ranged
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from 0.08 to 0.30. Paired t-tests showed that there were no major differences between the two measurements during the same day. Intra Class Correlation coefficients varied from 0.76 to 0.88. Healthcare providers may often ask patients
about patients' Average Pain Intensity experienced in the previous week. Therefore, the relationship was calculated between Average Pain Intensity scores obtained from patient interviews and the mean of 14 Present Pain Intensity scores
obtained from the pain diary over the same time period. The single Average Pain
Intensity in the previous week obtained by the pain diary correlated with the
mean Present Pain Intensity scores obtained by the diary between 0.80 and 0.91
(p<0.001) across the three assessment points. The Intra Class Correlation coefficients ranged from 0.73 to 0.82. Despite these high correlations, statistically significant differences were found between these scores. The overall difference
ranged from 0.43 to 0.52 (p<0.001), meaning a discrepancy of 18-22%. In
11-24%, the mean of 14 Present Pain Intensity scores obtained from the pain diary differed more than one point compared with patients' Average Pain Intensity
scores obtained by patient interviews. Thus, it can be concluded that when patients were interviewed retrospectively, they tended to systematically overestimate their Average Pain Intensity compared with the scores from the pain diary.
The mean difference scores did not vary between patients with and without district nursing, except at 8 weeks postdischarge (p<0.05).
/nfluence of Present Pa/'n /ntens/ty on memory of pa/n. To further examine the
accuracy of remembered Average Pain Intensity, the influence of the severity of
7a6/e 5.

Paf/enfs' pa/n /ntens/ty scores obfa/nec/ by paf/enf /nterv/ew compared
to pa/n /ntens/fy scores obfa/ned by pa/n d/ary
2 weeks
postdischarge

4 weeks
postdischarge

8 weeks
postdischarge

mean (sd)

mean (sd)

mean (sd)

2.36(1.94)
2.48(1.99)
ns<

2.06(1.70)
2.18(1.90)
-0.13(1.32)
ns

2.05(1.69)
2.22(1.89)
-0.30(1.12)
ns

2.63(1.62)
3.06(1.75)
-0.43(0.71)
< 0.001

2.21 (1.56)

2.72(1.73)
-0.52(1.04)
<0.00l

2.14(1.61)
2.61 (1.81)
-0.47 (0.96)
< 0.001

Present Pain Intensity
Pain score from pain diary
Pain score from patient interview
Difference
p (within patients)

-0.08(1.27)

Average Pain Intensity
Pain score from pain diary
Pain score from patient interview
Difference
p (within patients)

Patients' Present Pain Intensity score obtained by the pain diary in the morning
The average of 14 Present Pain Intensity scores obtained by the pain diary over a
period of I week
not significant
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patient's Present Pain Intensity on recall of pain was analyzed. A high level of Present Pain Intensity was defined as a score obtained by patient interview of 5 and
more, and a low level was defined as a Present Pain Intensity score of less than
5.4 Results showed that patients who reported high Present Pain Intensity scores
did not show higher difference scores than patients with low Present Pain Intensity scores. Thus, memory of past pain was not dependent on the severity of patients' Present Pain Intensity.
/nf/uence of changes /n pa/n /nfens/ty on memory of pa/n. Another variable
that might influence patient's recall of pain is fluctuation in pain. It was hypothesized that patients in whom pain changed over time may have more difficulty in
grading their past pain than patients in whom pain remained stable. Therefore,
increased pain was defined as a Present Pain Intensity score obtained from patient interviews that was at least 1 point or more higher than the score obtained
at the preceding assessment, and stable or decreased pain was defined as a Present Pain Intensity score that was the same or lower than the score obtained at
the preceding assessment. Individual comparisons with paired t-tests indicated
that the discrepancy for the patient group with increased pain lasted significantly
Tab/e 6.

Paf/enfs' pa/n /nfen5/t/ scores obta/nec/ 6y /nterv/eiv compared to pa/n
/nte/75/ty scores obra/nec/ by pa/n oVary
Stable/
Increased decreased
pain
pain

Total
group

mean (sd)

mean (sd)

mean (sd)

3.26(1.44)
4.09(1.78)
-0.82 (0.69)
<0.00l

2.44(1.64)
2.76(1.65)
-0.31 (0.68)
< 0.001

2.36(1.94)
3.06(1.75)
-0.43(0.71)
< 0.001

2.81 (1.57)
3.65(1.47)
-0.83(1.11)
0.001

1.99(1.52)
2.82(1.68)
-0.33 (0.90)
<0.05

2.21 (1.56)
2.72(1.73)
-0.52(1.04)
<0.00l

2.87(1.52)
3.53(1.90)
-0.65(1.31)

1.76(1.58)
2.15(1.67)
-0.39 (0.77)

<0.05

<0.0l

2.14(1.61)
2.61 (1.81)
-0.47 (0.96)
<0.00l

Pvalue

Average Pain Intensity
2 weeks postdischarge
Pain score from pain diary
Pain score fro patient interview
Difference
p-value (within patients)

0.01

4 weeks postdischarge
Pain score from pain diary
Pain score from patient interview
Difference
p-value (within patients)

0.01

8 weeks postdischarge
Pain score from pain diary
Pain score from patient interview
Difference
p-value (within patients)
' not significant
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longer than in the group with stable or decreased pain at 2 weeks postdischarge
(p<0.01), and 4 weeks postdischarge (p<0.01). No statistically significant difference was found at 8 weeks postdischarge. Patients whose pain increased during
follow-up showed a greater discrepancy in pain memory (0.65-0.83), meaning a
difference of 23-30%, compared to patients whose pain intensity was stabilized
or decreased (0.31-0.39), meaning a difference of 13-22%. Thus, patients whose
pain increased showed a greater discrepancy in pain memory than patients
whose pain intensity was stabilized or decreased (Table 6).
F/uctuaf/ons over f/me. The pain intensity scores obtained from patient interviews showed that the mean scores for Present Pain Intensity and Average Pain
Intensity are stable postdischarge (Figure 1). Results showed that Present Pain Intensity correlated between 0.52 and 0.71 (p<0.001) and Average Pain Intensity
correlated between 0.31 and 0.35 (p<0.001) across the assessment points. However, even with moderate to high correlations between pain scores at the different points in time, considerable within-patient variances in pain intensity ratings
may be demonstrated. Therefore, fluctuations over time were evaluated. Results
showed that the pain intensity scores reported in the morning were on average
2.4(sd=1.6) and in the evening 2.8 (sd = 1.6). The mean difference between
morning and evening pain ratings was -0.40 (sd=0.7), which was statistically significant (p<0.001). Thus, it can be concluded that pain intensity measures fluctuate during the day, with higher scores in the evening than in the morning. Furthermore, the pattern of patients' pain over a longer period of time was
analyzed. Differences between the highest and the lowest value, the standard deviation, and the variance were calculated for each patient over 2-week periods for
2 months. Results are presented in Table 7. Results show that the mean pain intensity scores remains stable over time for the entire group.
However, when comparing patients' pain intensity scores case by case, the pain
intensity scores fluctuate greatly during the weeks.
Staö/7/fy. Stability refers to whether pain intensity scores can be replicated by
the same observer (the patient) on more than one assessment point in time
(intra-observer reliability). However, intra-observer reliability assumes that the
pain that is being measured remains constant. In order to determine stability of
patients' pain ratings, Pearson correlation coefficients were computed. For each
patient, the pain intensity scores provided in the pain diary in the morning were
correlated with the pain scores in the evening. The correlation coefficients were
7ab/e 7.
Week

l/a/7ance /n pa/n /nfens/fy scores obta/ned by pa/n c/Zary
Mean (sd)

Max.-min.

sd

Variance

N

I-2
3-4
5-6
7-8

2.7(1.7)
2.5(1.7)
2.3(1.6)
2.3(1.6)

3.8
3.1
2.9
3.0

I.I
0.9
0.9
0.9

1.6
1.2
1.2
1.5

118
114
100
97

Total

2.5(1.5)

5.0

1.2

1.8

119
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compliant with recording pain intensity twice a day in the pain diary for a period
of 2 months.
Few studies have evaluated the percentage of completing a pain diary in
chronic pain patients; only one study'* reported the percentage of compliance
(68-85%) in cancer patients. It should be noted that the high compliance rate in
the present study might be partly due to the guidance given by the specially
trained nurses and the practice in completing the diary before discharge. Involving the patient's relatives in the task of completing the pain diary, may even improve the compliance rate. Another method to avoid missing data and delay of
scoring pain intensity is to use a computerized pain diary.** However, a computerized pain diary may be less attractive to, e.g., elderly patients, is more costly,
and may be more complex than a paper-and-pencil pain diary. Considering the
high compliance rate in the present study, there seems to be little need for a
computerized version. The fact that variables such as age, level of education, pain
duration, and pain pattern are not related to compliance show that there are no
major constraints in using pain diaries in cancer patients with chronic pain complaints. Even seriously ill patients, such as those for whom district nursing was
deemed necessary in the home situation, are able to fill in a pain diary twice a
day for several months.
Accurate estimation of the patient's pain is crucial for good pain management.
The daily self-descriptive records of patients offer healthcare providers a sufficiently clear picture to enable them to treat pain appropriately. If no pain diary is
available, healthcare providers usually ask patient's about their pain intensity
over a longer period of time. Studies have indicated that memory of pain, measured by means of Average Pain Intensity, can be influenced by various factors.'"'
Results of the present study support the hypothesis that patients are, to some extent, inaccurate in recalling their pain. Patients tend to estimate their Average
Pain Intensity over the previous week about 0.5 higher than their Present Pain Intensity score, meaning a difference of about 20% of their pain score. Although I
memory of past pain did not depend on the severity of patient's Present Pain Intensity, Average Pain Intensity scores obtained by patient interview differed more
than one point in 11-24% of patients at the different assessment points compared to pain intensity scores obtained by the pain diary. This discrepancy may
be even greater because some patients used their pain diary during the telephone interview at follow-up when they were asked about their Average Pain Intensity during the previous week. Consequently, recall of their past pain may
have been less accurate without the use of their pain diary. Although the results
of the present study do not support previous findings that Present Pain Intensity
influences the recall of past pain intensity,"'«* the results are consistent with
other f i n d i n g s " " showing that patients who reported high Present Pain Intensity
scores were not more accurate in recalling their past pain intensity than patients
with low levels of present pain intensity. In the present study, however, the recall
was associated with an increase in pain intensity. Patients who reported an increase in pain during the course of the study overestimated the intensity of their
pain at the beginning of the study, while this was not the case in patients who
reported a decrease or stabilized pattern during the study.
The question is whether this statistically significant difference can be considered as clinically relevant. Based on the idea that pain treatment is primarily
based on patients' pain intensity scores, a discrepancy of 23-30% of the Present
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Pain Intensity score in the patient group with increased pain may be considered
as clinically relevant. This result is in accordance with results reported by Bryant."
From the present study, it can be concluded that recall accuracy depends, in part,
on the stability of the pain. Although pain research and pain treatment relies almost entirely on patient recall in interviews, this study shows that healthcare providers should use Present Pain Intensity scores or pain scores obtained from pain
diaries instead of a single rating reflecting patient's Average Pain Intensity over
an earlier period.
One question that may be raised concerns how many assessments per day are
necessary to obtain a measure that is reliable and valid. As expected, results of
this study showed that pain intensity scores fluctuate during the day, with higher
pain intensity scores in the evening than in the morning. Furthermore, the pain
intensity scores fluctuate greatly during the weeks. Because of the considerable
within-patient variance in pain intensity ratings, it can be concluded that at least
two pain intensity scores per day are necessary. However, further research is
needed to establish how many times a day pain can best be monitored.
The advantage of using a pain diary is that it is more sensitive to daily changes
in pain intensity than measures obtained by patient interview, and reduces the
possible distorting effects of memory on pain. However, only when pain intensity
scores differ remarkably from one day to another is self-monitoring of pain in a
pain diary useful. For patients with a stable pain pattern who report little fluctuation in pain level from one day to another, use of a pain diary may not be beneficial. In order to establish whether patient's pain intensity is stable over a longer
period of time, one could evaluate pain intensity scores for, e.g., 1 week or more,
and then decide what is required. From a clinical perspective, the pain diary is a
valuable instrument for not only diagnostic evaluation, but also to assess treatment effects, and the extent to which patients are actively involved in the pain
treatment.
In total, 60% of the patients reported that through the pain diary they gained
insight in their pain complaints; this may give patients a sense of control over
their pain. As a consequence, patients' self-care may be influenced positively. Although it is unclear to what extent the use of a pain diary helps patients cope
with their pain, there is converting evidence as has also been pointed out in the
literature that the use of a pain diary seem to be a helpful instrument in assessing
pain.
In addition to reporting pain scores, a substantial number of patients (84%) recorded other pain information in their diary, indicating that patients are eager to
make notes related to pain and pain treatment in their diary. This points to the
importance of self-management in pain patients.
Some limitations to this study should be noted. First, because the intervention
consisted of different components, it was not possible to solely evaluate the effect of assessing pain by means of a pain diary. However, pain diaries are frequently used, whether the emphasis is on clinical use or research. It is for this
purpose that studies on reactive effects of the measurement of pain which only
focus on the use of a pain diary itself are not very useful. In our opinion the use
of a pain diary should be combined with verbal instruction and education. Second, the extent to which these research findings can be generalized is unknown.
Although the return rate was high (86%), the results might have been different if
all patients had completed their pain diary. It is our experience that when
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patients are well informed and instructed in the hospital, they are able and willing to fill in the pain diary, even when they are seriously ill. However, it is uncertain whether the compliance rate for the pain diary would be as high if the patients are not being followed up as part of the intervention. The follow-up phone
calls might have influenced the compliance rate positively. Third, results showed
individual fluctuations during the week and over time. Based on the results, the
use of a pain diary in which daily pain intensity scores are reported seems to be
very helpful. However, it is not completely clear to what extent the regular pain
management would be changed in case patients' pain intensity was treated
based on patients' Present Pain Intensity. Finally, although fluctuations over time
were analyzed, more research is needed to empirically derive pain intensity profiles, and to determine whether differences exist between the profile groups for
demographic, physical and psychosocial variables.
In summary, the results of the present study indicate that the pain diary is a
feasible tool for cancer patients to assess and document their chronic pain. The
validity and reliability of the pain diary have been well established in this study.
Even seriously ill patients are able to fill in a pain diary for a long period of time.
Healthcare providers should use pain intensity scores obtained by a pain diary or
ask patients about their Present Pain Intensity instead of asking about patient's
Average Pain Intensity. From a clinical perspective, healthcare providers should
consider the use of a pain diary as a valuable instrument for not only diagnostic
evaluation, but also to assess treatment effects, compliance rates and follow-up
results. Finally, the use of a pain diary helps patients to gain insight in their own
pain complaints. Based on the positive evaluation of patients, the authors advice
to integrate the use of a pain diary with the other parts of the multi-method
intervention.
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Introduction
Many studies show that pain due to cancer is inadequately treated.'-^ The percentage of cancer patients with inadequate treatment of pain is reported to
range widely from 7 - 90%.^" Heterogeneity of patient groups, treatment regimens, and research designs may, in part, explain the large variance in adequacy.
The present study investigates another possible cause of differences in treatment
outcomes, namely, the diversity of measures used to evaluate pain treatment.
Little attention has been directed toward the measurement of outcomes of effective pain treatment. There are no known studies comparing commonly used
measures to evaluate the adequacy of cancer pain treatment. Consequently, the
lack of a gold standard to evaluate the efficacy of pain programs results in the
use of various measures and makes comparison of pain studies difficult.
Because pain is a multidimensional concept, a wide variety of dimensions
might be used to assess the quality of pain treatment, such as physiologic, sensory, affective, cognitive, behavioral, and sociocultural dimensions. Although the
importance of multidimensional measurement of cancer pain has been acknowledged, pain treatment is most frequently evaluated unidimensionally. However,
the measures described in this study primarily represent the sensory and behavioral dimensions.
In the literature, the typologic classification of commonly used outcome measures to evaluate pain treatment can be arranged into four groups. The first type
of outcome measure that is frequently used to estimate treatment effects is
based on patients' self-report of pain intensity.?-®.16,17.21,24,25 j p g measurement of
pain intensity continues to be the most frequently used tool in monitoring pain.
Several pain intensity scales are currently used to assess the pain, such as Visual
Analog Scales, Numeric Rating Scales, and Verbal Rating Scales."" Zech et al*'
showed that 23% of patients experienced severe pain or worse for more than
10% of the treatment period as measured on a Verbal Rating Scale. In two studies, Grond et al reported that 12% and 3% of the cancer patients experienced severe pain or worse.^ To obtain an indication for adequate pain treatment, the
American Pain Society (APS)" and the Agency for Health Care Policy and Research
(AHCPR)3° proposed a cutoff score of 5 or higher on a Numeric Rating Scale to
describe inadequate cancer pain treatment. This cutoff score is based on studies
showing that higher pain scores interfere with daily functioning.2'°" Cleeland et
aP found that 62% of the advanced cancer patients rated their Worst Pain Intensity as 5 or higher, Larue et al'° found that 69% reported a pain score of 5 or
higher on Worst Pain Intensity, whereas 54% had a score of 5 or higher on the
Average Pain Intensity scale. Serlin et a l " reported that 70 - 90% of the patients
rated their Worst Pain Intensity as 5 or higher.
The second type of frequently used outcome measure to evaluate pain treatment consists of estimating the change in pain intensity.^« With the Pain Relief
Scale, a weighted judgment about the effect of the pain treatment is given. Patients are asked to compare themselves on a scale that starts for everyone at the
same level of "no change" or "worsening pain" and ends at "complete re
Iief."69.i4.i5,i7 studies showed complete pain relief in 87 - 93% of patients,'*"
whereas Goisis et al* found partial or total pain control in 93% of patients.
A third type of outcome measure to evaluate cancer pain treatment consists of
measuring patient satisfaction. The Patient Satisfaction Scale measures how

80

Comparison of measures to evaluate pain treatment

satisfied patients are with their treatment." The APS«.*« and the AHCPR*> proposed the Patient Satisfaction Scale as one of the criteria by which the success of
pain guidelines should be investigated. Studies measuring patient satisfaction
showed modest to very extremely proportions (59 - 93%) of patients who were
satisfied with pain relief or cancer pain treatment or with the responsiveness of
the staff.".«.«
Finally, the fourth group of measures consists of Pain Management Indexes,
which relate the level of analgesics with the patient's reported level of pain.*
Three types of Pain Management Indexes can be distinguished,3.5.10.11.19.20.22
namely: (1) Cleeland's Pain Management Index, in which patients' Worst Pain Intensity is related to pain medication as prescribed by the clinician; (2) Ward's Pain
Management Index, in which Worst Pain Intensity is related to the pain medication as used by the patient; and (3) Zelman's Pain Management Index which consists of a composite pain intensity score related to the pain medication prescribed. Cleeland et aP found that 42% of the metastatic cancer patients were
prescribed analgesics at less than optimal potency. Other studies that used one
of the Pain Management Indexes to evaluate pain treatment showed that 27 74% of patients received inadequate cancer pain treatment."''"-"-"-*"'"
It is unknown, however, whether the high variance of patients not receiving
adequate pain treatment is due to differences in defining adequate versus inadequate pain medication, heterogeneity of patient groups, or differences in the
quality of the pain treatment itself. Pain Intensity Markers, Pain Relief Scales, Patient Satisfaction Scales, and Pain Management Indexes are used interchangeably
for the evaluation of pain treatment,* which results in substantial differences in
reported adequacy of cancer pain treatment. When a Pain Relief Scale or a Patient Satisfaction Scale is used, cancer pain treatment is most frequently evaluated as adequate. However, when a Pain Intensity Marker or Pain Management
Indexes are used, most studies show high percentages of inadequate cancer pain
treatment. On the basis of the diversity of results, it seems that the commonly
used groups of outcome measures cover different aspects of patients' pain
experience.
Given the lack of systematic use of well-established criteria to evaluate the adequacy of cancer pain treatment, we compared the commonly used outcome
measures to evaluate pain treatment in a cancer pain population. The aim was to
elucidate whether different measures lead to different results.

Patients and methods
Design and patient population
This study was part of a randomized controlled trial in which the effect of a
Pain Education Program was evaluated. Because the focus of the present study is
on comparing frequently used measures to evaluate the adequacy of pain treatment in cancer patients, no description of the intervention is reported here. A detailed description of the Pain Education Program and the way patients were randomized is given elsewhere." The protocol was approved by the research ethics
committee of the hospital. Consenting patients were assigned to either the control group, in which regular pain treatment was provided, or to the experimental
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group, in which, in addition to the regular pain treatment, the Pain Education
Program was given. Both patient groups were randomly assigned after stratification for three variables: sex (male/female), age (< 60 years£ 60 years), and metastatic sites (yes/no/unknown).
After admission to the hospital, patients who provided informed consent participated in the study. Eligible patients had to meet the following inclusion criteria: pain related to cancer, cancer therapy, or illness; pain duration of at least 1
month; an expected hospital stay of at least 3 days; and life expectancy of at
least 3 months after discharge from the hospital (as assessed by the physician).
Patients were excluded if they were unable to read and speak Dutch, not accessible by telephone, or residing in a nursing or retirement home.

Procedure

All patients completed a baseline measure 2 - 4 days after hospital admission
that included details of sociodemographic variables, medical history, pain experience, pain treatment, and adequacy of pain treatment. All data were obtained by
patient interviews or collected from the medical and nursing records. After discharge, patients were followed up by telephone. Then, data were collected in regard to pain and adequacy of pain treatment.

Measures

Measures related to patient characteristics included soc/oc/emograpri/c variab/es (e.g., sex, age, marital status, and education), and med/ca/ var/ab/es (e.g.,
diagnosis, time since diagnosis, tumor stage, metastatic sites, treatment, and adverse effects). Data regarding ana/ges/cs included name, dose, frequency of nonopioids and opioids, routes of administration, schedules of analgesics, and other
pain treatments (e.g., nerve blocks, transcutenous electrical nerve stimulation).
Data were collected before testing from the medical record. Patients were interviewed to establish what pain medication was prescribed at baseline, and at, 2,
4, and 8 weeks after discharge, and what pain medication had been taken the
day before at 2, 4, and 8 weeks after discharge. The four types of outcome meas
ures to evaluate the adequacy of pain treatment were as follows: Pain Intensity
Markers, Pain Relief Scale, Patient Satisfaction Scale, and Pain Management Indexes.
Pa/n /ntens/fy Markers. Pain Intensity Markers are based on patients' pain intensity scores. Pain intensity was measured on an 11-point Numeric Rating Scale
that rated patients' Present Pain Intensity, Average Pain Intensity during the last
week, and Worst Pain Intensity.** Pain Intensity was assessed by an 11-point numeric rating scale ranging from 0 - 10 in which " 0 " represents "no pain" and
"10" represents "pain as bad as you can imagine." The validity and reliability of
the pain intensity scale are well established,"•"-» and the scale has been found
easy to administer with very few patients being unable to complete i t . " Patients
with a pain score of 5 or higher are considered to have substantial pain,'* meaning that these patients are treated inadequately for their pain. In the present
study, Pain Intensity Markers were based on patients' Present Pain Intensity (
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Substantial Present Pain), Average Pain Intensity (Substantial Average Pain), and
Worst Pain Intensity (Substantial Worst Pain).
Pa/n ffe//ef. With the Pain Relief Scale, patients are asked "To what extent is the
pain relieved by the pain treatment?" The Pain Relief Scale is rated on a 6-point
scale with the anchor points "complete relief" and "worsening of pain." Patient
scores ranging of 5 to 6 (no relief, worsening of pain) were considered indicators
of inadequate treatment, and scores that ranged from 1 to 4 (complete relief,
strong relief, moderate relief, and slight relief) were assessed as indicators of adequate treatment.*'
Paf/ent Saf/sract/on. The Patient Satisfaction Scale rates how satisfied patients
are with the pain treatment on a 5-point scale, from very satisfied (1), somewhat
satisfied (2), neither satisfied nor dissatisfied (3), somewhat dissatisfied (4), to
very dissatisfied (5). The scores are then classified into inadequate (4 to 5), or
adequate (1 to 3) treatment. An evaluation of patient satisfaction with pain management is one component of a total quality assurance program on pain management recommended by the APS.'^"°
Pa/n Management /ndexes. Three Pain Management Indexes were used. (Table
1). Cleeland's Pain Management Index* is based upon the patient's level of Worst
Pain Intensity and categorized as: 0 (no pain), 1 ( 1 - 3 : mild pain), 2 (4 - 7: moderate pain), or 3 (8 - 10: severe pain). Then, the pain level is subtracted from the
most potent level of analgesic drug therapies as prescribed by clinicians, scored
as 0 (no analgesic drug), 1 (non-opioids), 2 (a weak opioid), or 3 (a strong
opioid). Cleeland's Pain Management Index can range from -3 (a par/enf receiving no analgesic drugs [score 0] who is in severe pain [score 3]) to +3 (a patient
receiving strong opioids [score 3] who is pain-free [score 0]). These scores are
then dichotomized: negative scores indicate inadequate orders for analgesic
drugs, and scores of 0 or higher are considered to be a conservative indicators of
acceptable treatment. A variation on Cleeland's Pain Management Index was
Tab/e 7.

Pa/'n Management /ndex accoroVng to C/ee/and, l/Varo", anc/Ze/man
0

1

2

No
pain

Mild
pain
(1-3)

Moderate
pain
(4-6)

3
Severe
pain
(7-10)

-I
0
I
2

-2
-I
0
I

-3
-2
-I
0

(0)
No analgesics (0)
Non-opioids (I)
Weak opioids (2)
Strong opioids (3)

Note.

0

I
2
3

Cleeland's Pain Management: Analgesic prescribed - Worst Pain Intensity;
Ward's Pain Management Index: Analgesic actually used - Worst Pain Intensity;
Zelman's Pain Management Index: Analgesic actually used - ([Present Pain Intensity
+ Average Pain Intensity + Worst Pain lntensity]/3).
These indexes can range from -3 (very inadequate) to 3 (very adequate).
The scores are dichotomized to inadequate (score -3 to -1) or adequate (score 0
to 3).
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developed by Ward et a t « " ' Ward's Pain Management Index is fully based on
Cfeefand's Pain Management Index, except that it incorporates analgesics as used
by a patient instead of analgesics as prescribed by the physician.
A third Pain Management index was developed by Zeiman et af." Zelman's
Pain Management Index consists of a pain intensity score that is computed by averaging the patient's Present Pain intensity, Average Pain Intensity, and Worst
Pain Intensity. The composite pain score is then categorized into 0 (no pain), 1 (t
- 3: mild pain), 2 <4 - 6: moderate pain), and 3 (7 - tO: severe pain) and related to
medication used. Evidence of the validity of the Pain Management Indexes has
been demonstrated by Ward et a l . "

Statistical methods
Data were analyzed using the Statistkai Package for the Social Sciences (SPSS
Inc, Gary, NC), including descriptive statistics, Chi-square tests, and Student ttests, P < 0.05 was considered significant. Three approaches were taken to investigate the agreement between the measures. First» results were analyzed by
means of overall agreement, meaning the proportion of Judgments in which two
dichotomized measures, uncorrected for change, agree. Second, results were
analyzed by means of Cohen's kappa» which is a measure of agreement corrected
for chance/' Factor analysis with oblique rotation was conducted to identify the
relationships between the measures. Oblique rotation was selected because the
objective was to obtain factors that were correlated and theoretically meaningful.
Factors with an eigenvalue >1 were selected, and items were included if they
loaded greater than 0.35 on it.

Results
Of the 383 patients asked to participate in the study; 313 patients (82%)
agreed. Patients who declined (N = 70) found the study too burdensome (N =
48), were not motivated (N = 15), or were too ill (N = 7). Patients who declined
were significantly older than those who participated (p < 0.05), and women refused to participate more frequently than men (p < 0.05). Of the participating
patients, 159 patients (51%) received the intervention and 154 patients (49%)
did not. At follow-up, 89% of the patients completed the posttest at 2 weeks after discharge, 83% completed the posttests at 2 and 4 weeks after discharge, and
75% completed all three posttests up to 8 weeks after discharge. Dropouts were
due to death (60%), being too ill (21%), experiencing the study as too burdensome to continue (14%), or lack of motivation (5%).
Of all patients, 63% were woman, and the mean age was 56 years (sd = 12).
From the total group, 4 1 % had primary school or lower vocational training, 33%
had middle- to low-level secondary school or intermediate vocational training,
and 26% had high-level of secondary school, or were college or university graduates. For 33% of the patients, district nursing was planned after discharge.
The major diagnoses were breast cancer (30%), cancer of the genitourinary organs (24%), and bone, connective tissue or skin cancer (14%). In total, 58% had
metastases, the extent of disease was regional in 19% and local in 14%, and the
tumor status was unknown or not applicable in 8%. Bone, liver, lung, and
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fab/e 2.

Pa/n c/iaracter/st/cs of f/ie study popu/at/on
Number of
patients

Pain location (> 100%)
Head, face, mouth
Breast, thoracic region
Upper shoulder and upper limbs
Abdominal region
Lower back, lumbar spine, sacrum, coccyx
Lower limbs
Anal, perianal, and genital region
Everywhere

66
64
91
124
122
85
17
2

21.1
20.4
29.1
39.6
39.0
6.5
5.4
0.1

Source of cancer pain (> 100%)
Direct tumor involvement
Cancer therapy
Associated with cancer disease
Unknown

242
75
21
14

77.3
24.0
6.7
4.5

276
174
I
10

88.2
55.6
0.3
3.3

Locations per patient
Pain duration (months)
Mean
sd
Symptomatic cancer pain treatment
Analgesics
Coanalgesics
Transcutaneous Electrical Nerve Stimulation
Other

1.8

14.2
33.4

lymphoma metastases were reported most frequently. In 3 6 % of the patients,
chemotherapy was the main therapy, 16% received surgery, 13% received radiation therapy, 7% received hormonal therapy, and 7% received another therapy or
the therapy was still not known at pretest. In 2 2 % of the patients, no anticancer
treatment was given.
Pain characteristics are listed in Table 2. Pain in the abdominal and lower back
regions was experienced most frequently, in 4 0 % and 3 9 % of patients, respectively. The mean pain duration was 14 months (sd = 33 months; range, 1 - 324
months), and pain lasted 5 years or longer in 16 patients (4%). Pain was associated with direct t u m o r involvement in 7 7 % and w i t h the cancer therapy in 2 4 % .
Patients reported o n average 1.8 pain locations. Seven percent of the patients reported that they experienced pain constantly, 7 3 % reported that pain was intermittent w i t h o u t pain-free periods, 19% reported that pain was intermittent w i t h
pain-free periods, and 7% reported that pain was constant; the pattern of pain
was unknown in 1 % . A t prestest, patients' mean Present Pain Intensity score was
3-3 (sd = 2.3), t h e mean Average Pain Intensity was 4.9 (sd = 2.1), and t h e mean
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Worst Pain Intensity was 7.7 (sd = 2.1).
At 2 weeks after discharge, patients' Present Pain Intensity, Average Pain Intensity, and Worst Pain Intensity were significantly decreased and stayed fairly constant at 4 and 8 weeks after discharge.

Adequacy of pain treatment
The percentage of missing data on the Pain Intensity Markers ranged from 1 8% at the different assessment points, and ranged from 3 - 8% for the Pain Relief
and the Patient Satisfaction Scales. The single-item scales were completed easily
by patients, whereas the multi-item Pain Management Indexes were relatively
more time-consuming for healthcare providers to complete, because data on
both pain intensity and analgesics were required. At baseline, the percentage of
missing data on the Pain Management Indexes was 19%; after discharge, the

•D
C

Pen

n

SPP

Note

F/gure 7.

86

SAP

SWP

PRS

PSS

Abbreviations:
SPP: Substantial Present Pain;
SAP: Substantial Average Pain;
SWP: Substantial Worst Pain;
PRS: Pain Relief Scale;
PSS: Patient Satisfaction Scale;
PMI-C: Cleeland's Pain Management Index;
PMI-W: Ward's Pain Management Index;
PMI-Z: Zelman's Pain Management Index.

/nac/ec/uacy of cancer pa/n treatment at oase//ne

PMI-C PMI-W PMI-Z
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rates ranged from 7 - 8%. Overall, the percentage of missing data was low to <
moderate.
Results of the four types of outcome measures at pretest are shown in Figure
I.The percentage of patients who were treated inadequately ranged from 16 91%. The enormous difference in inadequacy of cancer pain treatment depended
on the scale used. When Substantial Worst Pain was measured, approximately
nine out of every ten patients were assessed as receiving inadequate pain treatment; in contrast, use of the Pain Relief Scale resulted in fewer than two out of
every ten patients being treated inadequately.
After discharge, the highest percentage of inadequate pain treatment was
again shown by the Substantial Worst Pain scale (60 - 91%), whereas the use of
the Pain Relief Scale resulted in the lowest percentages of inadequate cancer pain
treatment (16 - 26%) (data not shown). It is evident that the choice of measure,
rather than the pain treatment itself, largely determines the proportion of inadequately treated patients.
The percentage of agreement, assessed by dichotomizing all measures and not
corrected for chance, ranged from 23 - 96% at the four assessment points. The
highest percentage of agreement was found between the three Pain Management Indexes (80 - 96%), followed by agreement between the Pain Relief Scale
and the Patient Satisfaction Scale (78 - 83%). Agreement between the other
measures was extremely low to moderate. Except for the high agreement between the three Pain Management Indexes, one measure cannot be substituted
for another measure because they seem to measure different aspects.
Because the percentage of agreement can be relatively high by chance alone
when dichotomized data are analyzed, agreement between the scales was also
calculated by kappa statistics. High agreement (kappa from 0.81 - 1.00) was
found in only 3%, namely, between Cleeland's Pain Management Index and
Ward's Pain Management Index. Substantial agreement (kappa from 0.61 - 0.80)
was found in 11%, between Cleeland's Pain Management Index and Zelman's
Pain Management Index, between Ward's Pain Management Index and Zelman's
Pain Management Index, and between Substantial Present Pain and Substantial
Average Pain. Moderate agreement (kappa of 0.41 - 0.60) was found in 11%,
39% showed fair agreement (kappa of 0.21 - 0.40), and 36% had slight or poor
agreement (kappa < 0.20).
To investigate whether one or more underlying constructs were emerging, all
eigth measures were subjected to factor analyses with oblique rotation (Table 3).
An examination of the eigenvalues suggested a three-factor structure. Across the
four assessment points, three factors accounted for 78 -83% of the variance. At
pretest, factor 1 accounted for 45% of variance. The first factor consisted of the
three Pain Management Indexes and Substantial Worst Pain. Substantial Worst
Pain, however, also loaded on the second factor. At pretest, factors 2 and 3 accounted for 20% and 13%, respectively. At 2, 4, and 8 weeks after discharge, the
first factor consisted of the three Pain Management Indexes, the second factor
consisted of the Pain Relief Scale and the Patient Satisfaction Scale, and all Pain
Intensity Markers loaded on a third factor. It can be concluded that a degree of
consistency in the results of the factor analyses was present, showing the same
three factors at different time points.
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urgent need for identifying one or more valid and reliable outcome measures to
evaluate pain treatment in cancer patients. So far, pain treatment is primarily
evaluated unidimensionally. In this study, we compared outcome measures representing the sensory and behavioral dimensions. Because pain is a multidimensional concept, the physiologic, sensory, affective, cognitive, behavioral, and sociocultural dimensions should be integrated to evaluate pain treatment. Further
psychometric analyses are needed to identify instruments to evaluate pain treatment in patients with cancer in a variety of situations. However, as long as the
various outcomes are not consistent within one dimension, a unidimensional instrument must first be identified.
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Introduction

Adequacy of pain treatment is most frequently evaluated by means of pain intensity, pain relief, patient satisfaction with the pain treatment, or composite
pain management index scores.' According to the literature, the proportion of inadequately treated cancer pain patients ranges from 7 - 7 4 % . ^ Plausible explanations for this wide range of results might be the heterogeneity of patient
groups, or variability of treatment regimens. Diversity of measures used to evaluate pain treatment may be another explanation. Psychometric properties of the
various measures to evaluate pain treatment, however, are unknown.*™ Four
groups of measures are commonly used to evaluate pain treatment. Pain intensity scales are the most frequently used measures in pain research. To obtain an
indication for adequate pain treatment, the use of cutoff scores to describe inadequate cancer pain treatment has been proposed by several organizations.""
It has been found that pain intensity rated as 5 or more on an 11 -point scale interferes with daily functioning, indicating that these patients are inadequately
treated for their pain." ^.'4 However, an absolute pain score may not have the
same meaning for all patients, as patients may differ in their use of the anchor
points of the scale. Consequently, it remains to be seen what pain score requires
a change in pain therapy. To avoid this problem, patients can be asked to assess
the change in their pain experience over time by means of a pain relief scale.'""
Patients are then asked to indicate whether the pain intensity remained the same,
was relieved, or worsened. However, evaluating patients' pain relief has the
drawback that change in pain intensity is in itself not a direct indication of adequacy of pain treatment." For example, a patient may indicate a decrease in pain
intensity, although moderate or severe pain may still persist. Consequently, the
extent of pain relief seems to measure change over time rather than adequacy of
pain treatment. A way to overcome this problem is to ask patients if they are satisfied with the pain treatment. Nonetheless, research showed that patients can
be satisfied with the pain treatment despite high levels of pain intensity.^"
When patients do not know that pain relief is achievable in a majority of patients,
they will not be dissatisfied with the pain treatment even when their pain is severe.

All measures mentioned above are based on patients' self-report only. This may
give a rather restricted view of adequacy of the pain treatment as no direct information about the pain treatment itself is incorporated. To overcome this drawback. Pain Management Indexes have been developed.?•"•'•' The Pain Management
Indexes consist of relating the most potent analgesic given to a patient with the
patient's reported level of pain, categorized in mild, moderate or severe. The
categorized pain intensity score is then subtracted from the most potent level of
the analgesic drug therapies. The Pain Management Indexes are different from
the single-item measures, as they acknowledge the complexity of the pain treatment by incorporating the analgesics as well. However, the existing Pain Management Indexes give a rather restricted and possibly distorted overview of the outcomes of pain treatment, as only the most potent analgesic is incorporated without taking into account the dosage and frequency of all opioids and non-opioids
Consequently, the type of analgesic has the greatest effect on the final Pain Management Index score. According to the Pain Management Index, pain treatment
is considered as adequate when strong opioids are prescribed, notwithstanding
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patient's high pain intensity. This may lead to incongruity, e.g., when a patient
reports a pain score of 8 while he is receiving a low dosage of opioids. This paradoxical finding is caused by the fact that a patient who is prescribed strong
'* 5
opioids is automatically assessed as being treated adequately.
Based on the assumption that the goal of pain treatment is to allow patients to
function at a level they choose, and to die relatively free of pain," in this study
cancer pain treatment is evaluated as inadequate when substantial pain persists,
independent of the reason for this failure, e.g., insufficient pain medication, insufficient procedures, lack of patients' pain knowledge, and non-adherence. In
order to obtain a comprehensive and accurate picture of the outcome of pain
treatment, all pain medication, including dosages as well as frequency of pain
medication, should be included in the outcome measure. Furthermore, categorizing pain intensity into mild, moderate, and severe may not fully depict pain as a
subjective experience, as it does not take into account the way patients give different meaning to the anchor points of the pain intensity scale. To avoid this
problem, patients may be asked to indicate at what score they want something
done about their pain. In this way, one gets an indication at what score the patient perceives his pain changes from tolerable into intolerable. Consequently,
the treatment can be tuned more directly to the needs of the individual patient.
Although differences in patients' pain tolerance has been a continuing source of
interest in pain research, variability in pain tolerance has not been extensively
studied.
To address some limitations of the various frequently used measures, a new
measure, the Amsterdam Pain Management Index, has been developed and
evaluated in this study. The Amsterdam Pain Management Index was primarily
based on the Pain Management Indexes of Cleeland, Zelman, and Ward. These indexes, based on the analgesic ladder of the World Health Organization," provide
a comparison of the most potent analgesic relative to the level of patient's reported pain. The Amsterdam Pain Management Index was further extended in 4
ways. First, it incorporates patients' Present Pain Intensity, Average Pain Intensity,
and Worst Pain Intensity. Second, the individual threshold for pain was taken into
account by asking patients what pain score was tolerable for them." Third, to address the issue that many pain patients take less pain medication than prescribed, the effect of non-adherence was incorporated in the index. Fourth, by including all opioids and non-opioids in the Amsterdam Pain Management Index,
the aggregated pain score was compared with the pain medication actually taken
by the patient.
The purpose of this study was to compare the Amsterdam Pain Management
Index with eight commonly used measures to evaluate the adequacy of pain
treatment. The ability of the Amsterdam Pain Management Index to distinguish
between subgroups (known-group comparisons), equivalence between subgroups, responsiveness to clinical changes, and responsiveness to change over
time in comparison to the more traditional outcome measures was described.
All the above-mentioned outcome measures were applied simultaneously in a
randomized clinical study in which the adequacy of a Patient Education Program
for cancer patients with chronic pain was examined. Because patient education
and active participation of the patients themselves is one of the cornerstones of
effective pain management,"^ the Pain Education Program was developed to
aim at empowering patients in the process of relieving pain. The Pain Education
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Program consists of enhancing patients' knowledge about pain and pain treatment, instructing patients in how to register their pain intensity in the home setting, and stimulating patients' help-seeking behavior.

Methods
Design and patient population
In a prospective, randomized controlled trial, the effectiveness of a Pain Education Program was evaluated in cancer patients with chronic pain. An institutional
review board approved this intervention project. After admission to the hospital,
the purpose of the study was explained to the patients who provided informed
consent to participate in the study. To be included in the study, patients had to
meet the following inclusion criteria: (1) pain related to cancer, cancer therapy,
or illness; (2) a pain duration of at least one month; (3) a life expectancy of at
least three months as assessed by physicians; (4) able to read and speak Dutch;
(5) accessible by telephone; and (6) not residing in a nursing home or retirement
home. Patients were randomly assigned to either a control group or an intervention group while controlling for gender (males/females), age (<60 years^ 60
years), and metastatic sites (yes/no/unknown). The experimental group received
the Pain Education Program in the hospital and at three and seven days
postdischarge.

Intervention
The focus of this study is to evaluate the newly designed Amsterdam Pain Management Index in comparison to eight frequently used measures to evaluate the
adequacy of pain treatment in cancer patients. The Pain Education Program is
briefly reported here; a more detailed description is given elsewhere." The Pain
Education Program was developed on the basis of the literature, existing educational programs, and input of pain experts. 12.25,28,30.31 j h g tailored intervention
consisted of a multi-method approach in which verbal pain instruction, written
pain materials, an audiocassette tape, and the use of a pain diary were combined
to inform and instruct patients about pain and pain management. Topics discussed with the patients included, e.g., the definition of pain, pharmacological
pain management, adverse effects, myths and misconceptions related to pain
management, adherence, use of non-pharmacological pain treatment, and pain
assessment. The verbal instruction, which was provided in the hospital, was
audiotaped on a cassette so that it could be listened to at home, and was accompanied by a pain brochure. A pain diary, in which patients were instructed how
to self-report pain, was provided to use at home. Finally, patients were instructed
how to communicate about pain, when to contact healthcare providers, and how
to use non-pharmacological pain management techniques, such as cold and
heat, relaxation, and massage. Postdischarge, two telephone follow-ups took
place to identify whether all information was understood by the patient.
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Procedure
All patients completed a pretest 2-4 days after hospital admission, including
sociodemographic variables, medical variables, and variables related to pain and
adequacy of pain treatment. After randomization, the experimental group patients received the Pain Education Program in the hospital in a face-to-face encounter with a specially trained nurse, and at three and seven days postdischarge
by telephone. All control and experimental group patients were followed-up at 2,
4, and 8 weeks postdischarge by telephone.

Measures

!

Soc/odemograpri/c and med/ca/ data. Sociodemographic characteristics included, e.g., gender, age, marital status, education. Medical variables consisted .
of diagnosis, time since diagnosis, tumor stage, metastatic sites, treatment, and
adverse effects. Sociodemographic characteristics were collected at pretest, and
medical variables were assessed at all four assessment points.
Pa/n /'ntens/ry. Patients were asked on an 11-point numeric rating scale, on
which "0" represents "no pain" and "10" represents "pain as bad as you can
imagine" regarding their Present Pain Intensity, Average Pain Intensity during the
last week, and Worst Pain Intensity. The validity and reliability of the numeric rating scale are well e s t a b l i s h e d / " " ' ' and have been found easy to administer with
only a small group of patients who are not capable of completing i t . " Patients'
pain intensity scores were assessed at all four assessment points.
Pa/'n treatment. Prescribed analgesics (name, dose, frequency, and routes of
administration), and other pain treatment were collected both from the medical
record and by patient interview at pretest. Postdischarge, patients were interviewed at 2, 4, and 8 weeks postdischarge about what pain medication was prescribed and what they had actually taken the day before.
The degree to which a patient voluntarily followed the medication regimen recommended by the physician (adherence,) was assessed by means of patients'
self-report. S/eep/ng proö/ems were assessed by means of the European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire
(EORTC QLQ-C30+3).35 Finally, whether a pain physician was consulted was
registered.

The Amsterdam Pain Management Index
The Amsterdam Pain Management Index was originally based on Cleeland's
Pain Management Index." The new index was further developed on the basis of
the literature, input of pain experts and researchers, and the pain team in the
hospital. The Amsterdam Pain Management Index is based on a composite pain
intensity score of Present Pain Intensity, Average Pain Intensity, and Worst Pain
Intensity (Table 1). The composite pain intensity score is then categorized into: 0
(no pain), 1 (1-3: mild pain), 2 (4-7: moderate pain), and 3 (8-10: severe pain).
Based on research showing that some patients appear to tolerate more pain than
others/« the patient's level of Tolerable Pain Intensity was incorporated. The Tolerable Pain Intensity scale was developed by the researchers. On an 11-point
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Taö/e 7.

The /Amsterdam Pa/n Management /nctex

0:No
Pain'
Tolerable Pain Intensity
(TPI)°

1: Mild pain
(1-3)

2: Moderate pain
(4-7)

3: Severe pain
(8-10)

TPIapain TPkpain TPI^pain TPkpain TPI^pain TPkpain

Analgesics used'

Amsterdam Pain Management Index^

0 mg oral morphine

0

-1

-2

-2

-3

-3

-4

1 -60 mg oral

1

0

-1

-1

-2

-2

-3

61 -120 mg oral

2

1

0

0

-1

-1

-2

121-240 mg oral

3

2

1

1

0

0

-1

> 240 mg oral

4

3

2

2

1

1

0

The mean Pain Intensity Score was computed by: (Present Pain Intensity +
Average Pain Intensity + Worst Pain lntensity)/3. The mean score is categorized
into no pain (0), mild pain (I -3), moderate pain (4-7), and severe pain (8-10).
The aggregated Pain Intensity Score is corrected for patients' Tolerable Pain
Intensity. In case patients' Tolerable Pain Intensity is less than patient's Present Pain
Intensity, the Amsterdam Pain Management Index is subtracted with I point (score
-1). For a patient with a Tolerable Pain Intensity equal to or higher than Present
Pain Intensity, the score is unchanged.
All opioids and non-opioids used within a 24-h period were converted to oral
morphine equivalents. Therefore, the amount of oral opioids (Morphine 30 mg =
Codeine 200 mg = Tramadol 200 mg = Pethidine 300 mg = Pentazocine 180
mg) and the amount of parenteral opioids (Morphine 10 mg = Pethidine 75 mg
= Pentazocine 60 mg = Dextroproxypophene 300 mg = Nicomorphine 45 mg
= Piritramide 15 mg) were converted to oral morphine (Parenteral Morphine 10
mg = Oral Morphine 30 mg). The one-day dose of one non-opioid was
considered equianalgesic to the one-day dose of another non-opioid (Paracetamol
2000 mg = Ibuprofen 1200 mg = Diclofenac 100 mg = Naproxen 500 mg) and
650 mg of aspirin was considered as equianalgesic to 6 mg of oral morphine. The
total dose of analgesics per 24 hours was categorized into: no analgesic drug (0)),
I -60 mg (I), 61 -120 mg (2), 121 -240 mg (3), and > 240 mg (4) equianalgesic
dose oral morphine.
The Amsterdam Pain Management Index ranges from -4 (a patient receiving no
analgesics who is in severe pain and experiencing intolerable pain) to + 4 (a patient
receiving high doses of opioids (>240 mg per day) with complete pain relief)- A
score of -4 to -1 indicates inadequate use of analgesic drugs, while a score of 0 to
4 indicates adequate use of analgesics.

The Amsterdam Pain Management Index

numeric rating scaie» patients were asked to provide an anchor point for what
they consider a tolerable level of pain. Patients who assessed their Tolerabie Pain
Intensity below the patient's pain score were considered to experience more pain
than is acceptable to them. When the pain score was above the level of patients'
Tolerable Pain Intensity, the Amsterdam Pain Management Index was corrected
by subtracting 1 point. When patients' pain score was equal or below the level of
patients' Tolerable Pain intensity, no correction was used. Regarding the analgesics, all pain medication that was actually used within a 24h period was standardized to oral morphine equivalents using the following procedures. First, all
opioids were converted to oral morphine equivalents using a standardized schedule describing how to switch from one opioid analgesic drug to another, and
from one route of administration to a n o t h e r . " " * " Second, to include norvopioids, approximate equivalence between paracetamol and oral morphine was
calculated. The relative equivalency of non-narcotic analgesics and narcotic analgesics, however, is difficult to compare because of differences in the working
mechanism. No direct conversion information between these two types of analgesics was available. Arbitrarily, the one-day dose of one non-opioid was considered equianalgesic to the one-day dose of another non-opioid, and 650 mg of aspirin was considered as equianalgesic to 2 mg of morphine i.m. ( = 6 mg of oral
morphine).**•"•** This is closely related to reports describing 30-32 mg of codeine
(= 7 mg of oral morphine equivalents) providing the same analgesic effect as
650 mg of oral acetaminophen.*»"" Based on guidelines regarding starting
doses,*> patients' total dose of opioids and non-opioids per 24 hours was categorized into: 0 (no analgesic drug), 1 (1 - 60 mg equianalgesic dose oral morphine),
2 (61 - 1 2 0 mg equianalgesic dose oral morphine), 3 (121 - 240 mg equianalgesic
dose oral morphine), and 4 ( > 240 mg equianalgesic dose oral morphine). Finally, the categorized pain scores were subtracted from the categorized level of
analgesic drugs used.

fab/e 2.

Examp/e of f/ie >4msferc/am Pa/n Management /nc/ex score

Patient X describes her Present Pdn Intensity as 3, her Average Pan /ntensily /n the previous
week as 5, aid her Worst Pan Intensity as 7. The aggregated Pain Intensity Score is 5
((3+5+7J/3) and is categorized as moderate (score 2). Patient X's Tolerable Pain Intensity is
rated as 2, which indicates that her pain is not considered as acceptable. Because the potient's
pain score is above the level of her Tolerable Pan Intensity, the Amsterdam Pdn Management Index is corrected by subtracting I point. Patient X is current/y taking 20 mg morphine
orally every 4h and 200 mg ibuprofen every 6h. The total dose morphine orally/24h consists
of multiplying 20 mg morphine x 6 doses = 120 mg, and multiplying 200 mg x 4 doses =
800 mg ibupro/en. The dosage ibuprofen is equivdent to 1333 mg parocetomo/ (800/1200 *
2000), which can be converted to 12 mg morphine ordly (1333/650 x 6). The totd dose
morphine ordly/24h consists of 132 mg morphine ordly (120 + 12) aid is categorized into 3
('21-240 mg) equicnalgesic dose ord morphine. The Amsterdam Pan Management Index is
composed by subtracting the aggregated Pan Intensity Score (score 2), corrected for patients'
X Tolerable Pain Intensity (score -1), (rom the andgesic drugs used (score 3). These results
teod to a find score of 0 (3-2-1 =0), indicating adequate andgesic prescriptions.
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The Amsterdam Pain Management Index score can range from -4 (a patient receiving no analgesics who is in severe pain and experiencing intolerable pain) to
+4 (a patient receiving high doses of opioids >240 mg per day with complete
pain relief). These scores are then dichotomized into inadequate use of analgesic
drugs (score -4 to -1), and adequate use of analgesics (score 0 to 4). An example
of how the Amsterdam Pain Management Index is calculated is given in Table 2

Measures used to evaluate pain treatment

Pa/n /ntens/fy Mar/cers. Pain intensity rated as 5 or more on an 11 -point scale is
considered as substantial pain, meaning that these patients are treated inadequately for their pain. The cutoff scores can be based on patients' Present Pain
Intensity (Substantial Present Pain), Average Pain Intensity during the previous
week (Substantial Average Pain), and Worst Pain Intensity (Substantial Worst
Pain). Cleeland et alJ-* using patients' Worst Pain Intensity as a measure to evaluate cancer pain treatment, found that 62% of outpatients with metastatic cancer
rated their pain as 5 or more. Larue et al." found that 69% of the patients with
cancer reported Substantial Present Pain, whereas 54% experienced Substantial
Average Pain. Serlin et alJ* found that 70 - 90% of the patients rated their Worst
Pain Intensity as 5 or greater.
Pa/n /?e//er" 5ca/e. On a 6-point Pain Relief Scale, the extent of pain relief was
asked. The scales ranges from complete relief (1), strong relief (2), moderate relief (3), slight relief (4), no relief (5), to worsening of pain (6). Scores of 5 and 6
are considered as inadequate, and scores of 1 to 4 are assessed as adequate.'
Takeda" reported complete pain relief in 87% of the patients, Walker et a l . " reported pain relief in 69% of the patients, and Goisis et a l . " found total or partial
pain control in 93% of patients.
Paf/ent 5af/sract/on Sca/e. Patient satisfaction measures how satisfied patients
are with the pain treatment, and is indicated as one of the criteria by the American Pain Society,"-'" and the Agency for Health Care Policy and Research." The
5-point scale ranges from very satisfied (1), somewhat satisfied (2), neither satisfied nor dissatisfied (3), somewhat dissatisfied (4), to very dissatisfied (5). Scores
4 and 5 are classified as inadequate pain treatment, while scores of 1 to 3 are
considered adequate treatment. Only few psychometric assessments of the patient Satisfaction Scale have been described in literature."" However, it is recognized that the interpretation is difficult because patients can be in severe pain
and nevertheless rate their satisfaction with the pain treatment as high.*"
C7ee/ano"s Pa/n Management /ndex. The Pain Management Index consists of a
simplified method in which two parameters are included, namely patients' pain
intensity and drug choice. Based on the principles of the WHO cancer pain guidelines," Cleeland's Pain Management Index compares the most potent analgesic
for a patient with patients' reported level of pain.'^ The pain score is based upon
the patient's level of Worst Pain Intensity that is categorized into: 0 (no pain), 1
(1 - 3: mild pain), 2 (4 - 7: moderate pain), and 3 (8 - 10: severe pain). The pain
score is then subtracted from the most potent level of analgesic drug therapies as
was prescribed in the medical record: 0 (no analgesic drug), 1 (non-opioids), 2
(weak opioids), and 3 (strong opioids). Cleeland's Pain Management Index ranges
from -3 (a patient receiving no analgesic drugs (score 0) who is in severe pain
(score 3)) to +3 (a patient receiving strong opioids (score 3) who is pain-free
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(score 0)). These scores are then dichotomized: negative scores indicate inadequate orders for analgesic drugs, while scores of 0 or higher are considered to be
a conservative indicator of acceptable treatment. Research showed that, according to Cleeland's Pain Management Index, 42% of the outpatients with metastatic cancer were prescribed less than optimal potency analgesics.^
l/l/arc/'s Pa/n Management /ndex. Ward's Pain Management Index is in accordance with Cleeland's Pain Management Index, except that it takes into account
patients' adherence with the pain medication by relating the pain medication
that is actually used instead of the pain medication prescribed.'
Ze/man's Pa/n Management/nc/ex. Zelman's Pain Management Index consists
of a pain intensity score which is computed by averaging patient's Present Pain
Intensity, Average Pain Intensity, and Worst Pain Intensity. By this, a more complete picture can be given of patients with intermittent or fluctuations in pain.
Especially, in patients for whom Worst Pain Intensity might not fully depict the
pain experience, a composite pain score seems to be preferred." The composite
pain score is categorized into: 0 (no pain), 1 (1 - 3: mild pain), 2 (4 - 6: moderate
pain), and 3 (7 - 10: severe pain) and related to the pain medication as used by
the patient. Results of studies using one of the Pain Management Indexes
showed that patients received inadequate cancer pain treatment in 27 - 74% of
the cases.*-* Evidence of the validity of these indexes has been demonstrated by
Ward et al.<>

Statistical methods
Data were analyzed using the Statistical Package for the Social Sciences (SPSS)
version 7.5. To describe features of scale distributions, the means and standard
deviations for each of the measures to evaluate pain treatment were described.
To describe the agreement between the outcome measures, agreement uncorrected for change, and Cohen's kappa, a measure of agreement corrected for
chance, was estimated. A series of Student's t-tests was carried out to evaluate
the ability of the outcome measures to discriminate between subgroups of patients. Patients who reported to be adherent were compared to patients who
were non-adherent, and patients with high scores on sleeping problems were
compared with patients with low scores on sleeping problems. Regarding equivalence between groups, patients with a local stage of disease were compared to
patients with a regional stage of disease and to metastatic cancer patients, and
patients who consulted a pain physician were compared to patients who did not
consult a pain physician.
Responsiveness to clinical change was measured by evaluating the effect of the
Pain Education Program. Multivariate analyses of variance (MANOVA) were conducted to determine whether the different measures to evaluate pain treatment
changed over time in the group of patients who received the intervention. Responsiveness to change over time was examined by using paired t-tests to compare change from pretest to 2 weeks postdischarge.
To examine the relationship between the different components of the Amsterdam Pain Management and the Amsterdam Pain Management Index itself, multiple regression analyses were carried out for all four time points. In the regression
model, the dependent variable was the Amsterdam Pain Management Index, and
the predictor variables consisted of Present Pain Intensity, Average Pain Intensity,
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faö/e 3.

/Vfed/ca/ and pa/n character/sf/cs of fne study popu/af/on

Primary tumor site (> 100%)
Lip, oral cavity, and pharynx
Digestive organs and peritoneum
Respiratory and intrathoracic organs
Breast
Bone, connective tissue, and skin
Genitourinary organs
Other (i.e., Hodgkin, non-Hodgkin Lymphoma)

6%
12%
M%
30%
14%
24%
ll%

Disease stage
Local
Regional
Metastatic
Unknown
Not applicable

14%
19%
58%
3%
5%

Treatment (> 100%)
No
Surgery
Chemotherapy
Radiation therapy
Hormonal therapy
Other (i.e., hormonal, immuno, laser)

22%
16%
36%
13%
7%
7%

Pain location (> 100%)
Head, face, mouth
Breast, thoracic region
Upper shoulder and upper limbs
Abdominal region
Lower back, lumbar spine, sacrum, coccyx
Lower limbs
Anal, perianal, and genital region
Everywhere
Source of cancer pain (> 100%)
Direct tumor involvement
Cancer therapy
Associated with cancer disease
Unknown
Locations per patient
Pain duration in months (sd)
Symptomatic cancer pain treatment
Analgesics
Coanalgesics
TENS
Other
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21%
20%
29%
40%
39%
7%
5%
0.1%

7 7 %

••"•:

24%

•*

7%
5%
1.8
14.2(33.4)

88%
56%
0.3%
3%

'
*'

The Amsterdam Pain Management Index

Worst Pain Intensity, Tolerable Pain Intensity, and the amount of oral morphine
equivalents. The R^ represents the cumulative explained variance of the dependent variable accounted for by the predictor variables taken together.

i
;

Results
A total of 383 patients was asked to participate in the study; of these, 313 patients (82%) participated. Patients who declined (N = 70) found the study too
burdensome (N = 48), were not motivated (N = 15), or were too ill (N = 7). Patients who declined were significantly older than those who participated (p <
.05). Of the participating patients, 159 patients (51%) received the intervention
and 154 patients (49%) did not. At foilow-up, 89% of the patients completed the
posttest at 2 weeks postdischarge, 83% completed the posttest at 4 weeks postdischarge, and 75% completed all three posttests. Dropouts were due to death
(60%), being too ill (21%), experiencing the study as too burdensome to continue
(14%), or to lack of motivation (5%).
Of the 313 patients who participated in the study, 63% were female, and the
mean age was 56 years (sd = 12.4). From the total group, 4 1 % had primary
school or lower vocational training, 33% had middle to low level of secondary
school or intermediate vocational training, and 26% had high level of secondary
school, college graduate or university. The medical and pain characteristics of the
patient population are presented in Table 3.
Patients' mean Present Pain Intensity was 3.3 (sd = 2.3) at pretest, the mean
Average Pain Intensity was 4.9 (sd = 2.1), and the mean Worst Pain Intensity was
7.7 (sd = 2.1). At 2 weeks postdischarge, patients' Present Pain Intensity, Average Pain Intensity, and Worst Pain Intensity was significantly decreased and remained fairly constant at 4, and 8 weeks postdischarge.

Adequacy of pain treatment
7ab/e 4.

I.APMI
2.SPP
3. SAP
4. SWP
5. PRS
6.PSS
7. PMI-C
8. PMI-W
9. PMI-Z

Range of fcappas faefiveen fhe outcome measures to eva/uare
adequacy of pa/n treatment at pretest, 2, 4, anc/ 8 wee/cs
postoVscnarge.
I

2

.15 - .22
.03-.19
.12 - .26
.10-.32
.14-.18
.32 - .55
.34 - .60
.15 - .22

_
.32-.69
.09 - .34
-.02 - .20
. 1 6 - .34
.04 - .07
.01 - . 0 5
.I4-.2I

3
_
.25 - .42
-.01 - . 1 7
. 1 2 - .25
.04 - . 15
.02-.10
.08 - .26

4

.01 - . 0 4
.08-.10
.13 -.24
.09-.19
.07-.17

.43.17.17.30-

5

6

7

8

.58
.32
.37
.45

.14- .25
.10- .30
.28- .35

.86-.91
.69 - .74

.59 - .65

Note
Abbreviations:
APMI: Amsterdam Pain Management Index; SPP: Substantial Present Pain; SAP: Substantial Average Pain;
SWP: Substantial Worst Pain; PRS: Pain Relief Scale; PSS: Patient Satisfaction Scale;
PMI-C: Cleeland's Pain Management Index; PMI-W: Ward's Pain Management Index;
PMI-Z: Zelman's Pain Management Index.
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Abbreviations:
APMI= Amsterdam Pain Management Index; SPP= Substantial Present Pain; SAP = Substantial Average Pain;
SWP = Substantial Worst Pain; PRS = Pain Relief Scale; PSS = Patient Satisfaction Scale;
PMI-C = Cleeland's Pain Management Index; PMI-W = Ward's Pain Management Index;
PMI-Z = Zelman's Pain Management Index.

F/gure 7.

.Adequacy of cancer pa/n freafmenf

M/ss/ng data. The percentage of missing data was low to moderate. The rates
of missing data for the Pain Intensity Markers, the Pain Relief Scale, and the Patient Satisfaction Scale ranged from 1 - 8%. When the outcome measure was
based on both analgesics and pain intensity, results showed higher percentages
of missing data. For the Amsterdam Pain Management Index, the percentage of
missing data ranged from 7 - 15%, while the three Pain Management Indexes
were missing in 7 - 19%.
Agreement öefween fhe measures. The proportion of patients who were
treated inadequately for their pain ranged from 16 - 9 1 % at pretest, depending
on the measure used (Figure 1).** Postdischarge, the highest percentage of inadequate cancer pain treatment was shown by Substantial Worst Pain (60 - 91%),
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while the use of the Pain Relief Scale resulted in the lowest percentages of inadequate cancer pain treatment (16 - 26%).
The percentage of agreement between the measures, assessed by dichotomizing all measures and uncorrected for chance, ranged from 23 - 96%. Agreement ••;
between the measures, corrected for chance alone, is described in Table 4. The
Amsterdam Pain Management Index showed moderate agreement (kappa of
0.41 - 0.60) with the three Pain Management Indexes. Fair and poor agreement |
(kappa < 0.40) was found among all other measures.
Except for the high agreement (kappa from 0.81 - 1.00) between Cleeland's Pain
Management Index and Ward's Pain Management Index, none of the measures
can be substituted for another outcome measure; and they seem to describe different aspects of pain treatment.
7ab/e 5.

Known-group compar/sons vv/'th regard to percentage o / /nadeguate
pa/n treatment
Adherence*

I.
2.
3.
4.
5.
6.
7.
8.
9.

Amsterdam Pain Management Index
Substantial Present Pain
Substantial Average Pain
Substantial Worst Pain
Pain Relief Scale
Patient Satisfaction Scale
Cleeland's Pain Management Index
Ward's Pain Management Index
Zelman's Pain Management Index

Sleeping problems*

Yes

No

Pvalue

low

high

Pvalue

33%
23%
31%
72%
18%
19%
28%
30%
17%

77%
24%
28%
64%
31%
27%
62%
78%
44%

<.00l
ns<
ns
ns
<.05
ns
<.00l
<.00l
<.00l

41%
19%
23%
53%
25%
23%
34%
38%
21%

65%
28%
36%
68%
33%
30%
49%
55%
35%

•c.OOl

ns
<.05
<.00l
ns
ns
<.05
<.05
<.05

': Patients who reported to be adherent to pain medication versus patients who were non-adherent at
2 weeks postdischarge.
*: Low scores on sleeping problems versus high scores on sleeping problem at 2 weeks postdischarge.
': not significant.

Known-groups compar/sons. In cancer patients with chronic pain, independent
clinical variables that are expected to discriminate between subgroups of patients
are difficult to define. Two variables were used to compare patient groups. First,
patients who reported to be non-adherent were compared to patients who reported to be adherent. Results revealed that the Amsterdam Pain Management
Index showed higher scores on inadequacy of pain treatment in non-adherent
patients than in adherent patients (Table 5). Regarding the Pain Intensity Markers, no differences were found between the groups. However, adherent patients
showed significantly more pain relief than non-adherent patients, while no differences were found for the Patient Satisfaction Scale. Cleeland's, Ward's, and Zelman's Pain Management Index showed higher scores on inadequacy of pain
treatment in the non-adherent patient group. From this, it can be concluded that
the Pain Intensity Markers and the Patient Satisfaction Scale did not distinguish
between adherent and non-adherent patients.
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Second, the extent of sleeping problems was analyzed. Results showed that patients' Present Pain Intensity, Average Pain Intensity, and Worst Pain Intensity was
significantly higher in the group of patients who reported high scores on sleeping problems than in the patient group who reported low scores on sleeping
problems (3.1 versus 2.3, 3.7 versus 2.8, and 6.0 versus 4.9, respectively). The
Amsterdam Pain Management Index showed significant higher percentages of
patients assessed as treated inadequately in the group with high scores on sleeping problems than in the group with low scores on sleeping problems. No statistically significant differences were found for Substantial Present Pain, the Pain Relief Scale, and the Patient Satisfaction Scale. All other measures showed significant higher percentages of patients being assessed as treated inadequately in the
group with sleeping problems.
Summarizing, the Amsterdam Pain Management Index, Cleeland's, Ward's, and
Zelman's Pain Management Index appears to show satisfactory results in distinguishing between subgroups of patients. With the Pain Intensity Markers, the
Pain Relief Scale, and the Patient Satisfaction Scale, known-groups cannot be distinguished easily.
Ec/u/Va/ence between groups. In addition to the ability to discriminate between
subgroups of patients known to differ on relevant variables, a series of statistical
tests was carried out between subgroups of patients known not to differ on relevant variables. Equivalence between subgroups was tested for tumor stage and
consultation of a pain physician. Patients with a local stage of disease were compared to patients with a regional stage of disease and to metastatic cancer patients. Results showed no significant differences regarding patients' Present Pain
Intensity, Average Pain Intensity, and Worst Pain Intensity.

7ab/e 6.

£qru/Va/ent group compar/sons w/t/j regard to percentage of /nac/ec/uate pa/'n treatment
Tumor stage*
Local Regional

1. Amsterdam Pain Management Index
2. Substantial Present Pain
3. Substantial Average Pain
4. Substantial Worst Pain
5. Pain Relief Scale
6. Patient Satisfaction Scale
7. Cleeland's Pain Management Index
8. Ward's Pain Management Index
9. Zelman's Pain Management Index

•:
*
':

65%
38%
49%
91%
26%
50%
64%
70%
44%

72%
33%
58%
88%
19%
28%
60%
69%
47%

Pain physician''
Metastases

56%
31%
61%
92%
13%
29%
47%
49%
31%

P-

No

ns=
ns
ns
ns
ns
ns

<.05
<.0l
<.05

Pvalue

61%
27%
52%
88%
18%
32%
62%
64%

45%

Local stage of disease versus regional stage of disease versus metastatic stage of disease at pretest
Patients who consulted a pain physician versus not consult of a pain physician at pretest.
not significant.
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Yes

value

57%
44%
74%
96%

12%
33%
29%
36%
17%

ns
<.0l
<.00l

<.0S
ns
ns
<.00l
<.00l
<.00l
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For all measures, except the Pain Management Indexes of Cleeland, Zelman,
and Ward, no significant differences were found between the three tumor stage
groups. Although it was possible for the Pain Management Indexes of Cleeland,
Zelman, and Ward to distinguish between patient groups, the differences were
not in the expected direction as results showed better cancer pain treatment in
the patient groups with metastases compared to patients with a regional or local
tumor stage. This was probably due to the fact that opioids determine to a larger
extent the results of the indexes.
Second, patients who were treated by a pain physician were compared with
patients who did not consult a pain physician. Results showed that for patients P
who were treated by a pain physician, patient's Present Pain intensity, Average '
Pain Intensity, and Worst Pain Intensity scores were significantly higher than for '
patients who were not treated by a pain physician (3.9 versus 3.0, 5.7 versus 4.5,
and 8.4 versus 7.4, respectively). The Amsterdam Pain Management Index
showed no differences between patients who were and were not treated by a
pain physician (Table 6). Also, no differences were found for the Pain Relief Scale,
and the Patient Satisfaction Scale. Furthermore, results of the Pain Intensity
Markers were in contrast with the Pain Management Indexes. The Pain Intensity
Markers showed significantly more inadequately treated patients when treated
by a pain physician than in the group of patients who were not treated by a pain
physician. In contrast to this, according to the Pain Management Index of Cleeland, Ward, and Zelman, patients who were treated by a pain physician showed
significantly lower percentages of adequately treated pain patients than those
who were not treated by a pain physician. Thus, despite higher pain intensity
scores, these patients showed to be treated better.
It can be concluded that, the Amsterdam Pain Management Index, the Pain Relief Scale, and the Patient Satisfaction Scale showed no differences between subgroups of patients known not to differ on relevant variables. Cleeland's, Ward's,

Tab/e 7.

Respons/Veness to change over f/me and to c//n/ca/ changes regard/ng
/nac/ec/uate pa/n treatment

I • Amsterdam Pain Management Index
2. Substantial Present Pain
3. Substantial Average Pain
4- Substantial Worst Pain
5. Pain Relief Scale
6. Patient Satisfaction Scale
7- Cleeland's Pain Management Index
8. Ward's Pain Management Index
'• Zelman's Pain Management Index

Control group

Experimental group

Pretest 2 weeks
postdischarge

Pretest 2 weeks
postdischarge

value*

value*

42.1%
17.9%
25.2%
63.9%
23.6%
23.8%
41.7%
48.0%
26.2%

<.0l
ns<
ns
<.05
ns
ns
ns
ns
ns

<00l
<.00l
<.00l
<.00l
<.05
<.00l
<.00l
<.00l
<.00l

49.4%
33.1%
59.6%
89.5%
20.5%
32.9%
50.0%
52.0%
32.7%

57.9%
26.1%
35.2%
75.6%
24.0%
22.0%
41.7%
47.2%
30.3%

50.6%
32.1%
58.6%
92.2%
11.8%
31.3%
52.3%
58.3%
39.2%

P-

P-

': Control group versus experimental group at 2 weeks postdischarge. adjusted for the scores at pretest.
*: Pretest versus at 2 weeks postdischarge, time trend.
'• ns, not significant.
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and Zelman's Pain Management Index, however, differed between the patient
groups.
ffespons/Veness to c//n/ca/ change. The Pain Education Program was used as an
indicator to detect clinical changes. It was assumed that the experimental group
patients would experience less pain due to the Pain Education Program resulting
in better pain treatment. A MANOVA evaluating patient's pain intensity scores
postdischarge with the pain intensity score at pretest as a covariate showed a significant interaction (group x time) effect on all three pain intensity scales. The experimental group patients experienced significantly less pain than the control
group patients. Comparing the different outcome measures to evaluate pain
treatment, only the Amsterdam Pain Management Index and the Substantial
Worst Pain scale showed that the experimental group patients were treated more
adequately than control group patients (Table 7). The other measures did not
show differences between the groups.
ftespons/Veness to change over f/me. Evidence of responsiveness was assessed
by comparing scores at pretest with 2 weeks postdischarge. For a substantial
group of patients the reason for admission was pain; consequently, patients'
pain treatment was expected to change during the hospital stay. It was hypothesized that adequacy of pain treatment would be improved at 2 weeks postdischarge for all patients, regardless the intervention. Using paired t-tests to compare pain intensity scores, results showed a statistically significant decrease in
Present Pain Intensity, Average Pain Intensity, and Worst Pain Intensity. All measures describing adequacy of pain treatment showed fewer patients being treated
inadequately for their pain at 2 weeks postdischarge compared to the baseline
scores (Table 7). From this, it can be concluded that all scales showed good responsiveness to change over time.

The Amsterdam Pain Management Index reconsidered
The question is whether the Amsterdam Pain Management Index, a measure
that compares the aggregated scores of patients' Present Pain Intensity, Average
Pain Intensity, and Worst Pain Intensity, corrected for patients' Tolerable Present
Pain, and compared with the analgesics used by the patient, is feasible in clinical
practice. In order to make sure that all components are needed in predicting the
variance of the Amsterdam Pain Management Index, multiple regression analyses
have been conducted to explore the relationships between the components of
which the Amsterdam Pain Management Index is based on and the Amsterdam
Pain Management Index itself. The results are described in Table 8. Results
showed that 79 - 97% of the variance of the Amsterdam Pain Management Index
could be predicted on the basis of the combination of the variables. With the exception of the Average Pain Intensity score at 4 weeks postdischarge, all components were found to be important predictors of the degree of variance of the
Amsterdam Pain Management Index. From this, it can be concluded that all components of the Amsterdam Pain Management Index are necessary for the aggregated score.

108

The Amsterdam Pain Management Index

8.

/Adequacy of pa/n treatment across t/me for fne ffandom ffegress/on
Mode/

Predictor

Equianalgesic dose m o r p h i n e
Present Pain Intensity
Average Pain Intensity
Worst Pain Intensity
Tolerable Pain Intensity

Pretest

2 weeks
postdischarge

4 weeks
postdischarge

8 weeks
postdischarge

R* = 97%

R> = 85%

R» = 79%

R> = 85%

ßeta

pvalue

0.93
-0.35
-0.13
-0.23
0.24

•cO.OOl
<0.00l
<0.00l

< 0.001
< 0.001

ßeta

pvalue

ßeta

pvalue

0.86

<0.00l
<0.00l
<0.0l
<0.05
<0.00l

0.84
-0.20
-0.06
-0.31
0.12

<0.00l
<0.00l

-0.41
-0.08
-0.10
0.23

0.20

<0.00l
<0.00l

ßeta

pvalue

0.84 <0.00l
<0.00l
<0.00l
0.06
<0.00l

-0.50
-0.35
0.07
0.19

Conclusion and discussion
Outcome measures of pain treatment are important to identify changes in cancer pain treatment and to describe effects of pain interventions. No single standard measure has received widespread acceptance to evaluate the adequacy of
cancer pain treatment. The purpose of this study was to determine whether the
new developed Amsterdam Pain Management Index, a measure that compares
the aggregated scores of patients' Present Pain Intensity, Average Pain Intensity,
and Worst Pain Intensity, corrected for patients' Tolerable Present Pain, with the
analgesics used by the patient, is a valid and responsive measure to evaluate the
adequacy of cancer pain treatment. We compared the Amsterdam Pain Management Index to other frequently used outcome measures to evaluate pain treatment. The eight commonly used measures showed that the proportion of inadequately treated pain patients varied extremely depending on the outcome measure used. In the Amsterdam Pain Management Index, patients' subjective pain assessment was corrected for what is experienced as tolerable by the patient, and
combined with patients' analgesic drug therapy. The motivation behind the development of the Amsterdam Pain Management Index was not to replace the existing measures, but to offer an alternative method to overcome some of the
limitations with the frequently used outcome measures. The Amsterdam Pain
Management Index belongs to a group of aggregated outcome measures that
take into account patients' pain intensity as well as pain medication. The Amsterdam Pain Management Index distinguishes from the Pain Management Indexes
of Cleeland, Ward, and Zelman in two ways. First, both non-opioids and opioids
that are actually used by the patient are included. Second, the composite pain intensity score is corrected for what a patient considers as a tolerable level of pain.
In this study, the percentage of missing data on the outcome measures was
low to moderate (1 - 19%). The single-item measures were completed easily by
Patients, while the outcome measures that are based on both pain intensity and
analgesics showed relatively higher percentage of missing values.
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A number of analyses were conducted to evaluate the psychometric properties
of the different measures. Results showed that high agreement between the
measures was only found for the Pain Management Index of Cleeland, Ward, and
Zelman. The correlations between the other measures was very low to moderate.
Regarding known-group comparisons, results showed that the ability to discriminate on the basis of adherence varied substantially. It was assumed that patients
who reported to be non-adherent would score lower on adequacy of cancer pain
treatment than patients who reported to be adherent. Results showed that the
ability of the Pain Intensity Markers and the Patient Satisfaction Scale to detect
differences between patient groups was not demonstrated for adherence to pain
medication. The Patient Satisfaction Scale was skewed toward the high end of
the scale, even for patients who were in severe pain. A possible explanation for
this finding might be that as long as patients do not know what quality of pain
treatment they can expect, most patients are satisfied with the pain treatment.
This result is in concurrence with other studies showing that critical concerns are
raised about the appropriateness of the Patient Satisfaction Scale as an outcome
measure."•** Results also showed no difference in adequacy of pain treatment on
the Pain Intensity Markers when comparing adherent with non-adherent patients. This might be due to the fact that Pain Intensity Markers do not incorporate the pain treatment itself, but are rather crude measures of pain intensity
only. It should be noted that, although the Pain Management Indexes differed
between patient groups, the difference was not in the expected direction. Only
the Pain Relief Scale and the Amsterdam Pain Management Index showed to discriminate between groups in the expected direction.
With regard to sleeping problems, it was expected that patients with high
scores on sleeping problems would experience higher pain intensity, resulting in
less adequate pain treatment than in patient groups with low scores on sleeping
problems. Results showed that it was possible to distinguish between patients
with low sleeping problems and patients with high sleeping problems for most of
the outcome measures. However, it was not possible to distinguish between
groups for Substantial Present Pain, the Pain Relief Scale, and the Patient Satisfaction Scale.
Variables that were expected not to differ between groups consisted of tumor
stage and whether a pain physician was consulted in the hospital. Patients with a
local stage of disease were compared to patients with a regional stage of disease
and to metastatic cancer patients. It is often reported that a higher percentage of
patients with metastases experience more pain than patients with a local or regional stage of disease.""« That they are treated less adequately was not hypothesized. Results showed that patients with a metastatic stage of disease experienced more pain, but were treated more adequately than patients with a local
or regional stage of disease on the Pain Management Index of Cleeland, Ward,
and Zelman. These results might be due to a higher percentage of patients being
prescribed opioids in the group of patients with metastases, leading to satisfactory pain treatment. Finally, patients were treated by a pain physician were expected to experience more complex pain problems and to have more severe pain
than patients for whom no pain physician was necessary. Arbitrarily, it was assumed that, although pain physicians are expected to have more expertise in
treating patients' pain, the adequacy of pain treatment would not automatically
be better as this is more difficult to achieve in complex pain patients. Results
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showed that according to Cleeland's Ward's, and Zelman's Pain Management In-S
dex, patients who were treated by a pain physician were evaluated as being
treated more adequate than patients who were not treated by a pain physician.
This points at a high percentage of adequately treated cancer patients in a group
of patients who experienced high pain intensity. This paradoxical finding might
be due to the fact that patients who are treated by a pain physician are more frequently prescribed strong opioids than those who were not treated by a pain
physician. Consequently, they are assessed as receiving adequate cancer pain
treatment according to Pain Management Indexes.
With regard to responsiveness, results showed that the difference in change
scores was only statistically significant for the Amsterdam Pain Management In- dexand for Substantial Worst Pain. The ability of the measures to detect changes
over time was clearly demonstrated by all outcome measures.
It can be concluded that there is a first support for the use of the Amsterdam
Pain Management Index. Although the Amsterdam Pain Management Index
seems to be cumbersome to use in clinical practice as 5 components are involved,
multiple regression analyses showed that all components significantly contributed in the final score. However, in considering the use of the Amsterdam Pain
Management Index as a measure for assessing the adequacy of pain treatment,
further refinement is needed. Therefore, we recommend its use in research only
until there is clear evidence that the Amsterdam Pain Management Index is a
valid and reliable measure.
The Amsterdam Pain Management Index has a number of limitations. First, the
Amsterdam Pain Management Index focuses on analgesics and does not take
into account other pain treatments, e.g., TENS, invasive pain treatment, coanalgesia. Second, when evaluating the pain treatment, one should ideally also
take into account patient's cancer treatment that also may reduce patient's pain.
Third, to combine non-opioids with opioids, a conversion table for non-opioids
was used in which relative potencies of non-opioids are compared and converted
to oral morphine. This is debatable as the working mechanism of non-opioids is
different from opioids. Finally, the value of including patients' Tolerable Pain Intensity has not been studied extensively. Although the results showed evidence
that Tolerable Pain Intensity significantly contributed to the Amsterdam Pain
Management Index, the impact of Tolerable Pain Intensity on adequacy of pain
treatment is not yet clear. Further research investigating the underlying limitations of the various measures as well as further evaluation of psychometric properties is warranted.
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Introduction
Patient education and active participation of the patients themselves toward
pain and pain treatment form one of the cornerstones of effective pain management.'^ Patient education and active participation of patients have become increasingly important in pain treatment at a time that patients' length of stay in
the hospital decreases and the emphasis has shifted from hospital care to home
care.* Several organizations* * * have emphasized the use of patient education and
active involvement of patients in their own pain treatment.
In recent years, few education programs have been conducted in pain patients.' •" Informing patients about pain and pain treatment by means of providing written pain information packages and audiotapes is usually a major element
of such education programs. Other elements are instructing patients how to
self-monitor pain, teaching patients how to use non-pharmacological pain management techniques (e.g., cold, heat, relaxation, massage), instructing communication skills to improve communication about pain experiences with healthcare
providers, and counseling patients how to cope with the pain. With the exception of one study," all pain education p r o g r a m s ™ " ^ have shown to be efficacious in one or more of the following outcome measures: pain intensity, compliance, patients' attitudes regarding addiction, tolerance, side-effects, and the use
of pain relief methods.
However, a number of problems complicate the evaluation of such pain education programs. First, the lack of agreed upon criteria for adequate pain treatment
leads to arbitrary use of different outcome measures.'* •'* Usually, three types of
outcome measures are suggested to assess pain treatment.**'*" The first group
of measures consists of pain intensity scales, measuring patients' present pain,
average pain in the past week, or worst pain intensity. Secondly, pain intensity
markers are used, in which cutoff scores of pain intensity scales (score of 5 or
more) are used to describe inadequacy of cancer pain treatment " Finally, patient satisfaction scales, assessing patients' satisfaction with pain relief, are used
to evaluate the pain treatment.'"' Although pain treatment programs have been
measured frequently by means of these outcome measures, the evaluation of
pain education programs is hampered by the lack of consensus on how to evaluate the effectiveness of pain treatment. In a previous study, de Wit and associates^ showed that the percentage of inadequately treated pain patients ranged
from 16.2 - 90.8%, depending on the measure used. The enormous variability in
adequacy of pain treatment showed that the outcome measures evaluate different aspects of pain treatment, and one measure cannot be easily interchanged
for another.
A second limitation hampering the evaluation of educational pain programs is
that most studies do not evaluate effects longitudinally or describe only shortterm changes. Research showed that all of the studies evaluating the effects of
pain education programs, w>-'3 except for one,* evaluated short-term effects.
Studying longitudinal effects in cancer patients with chronic pain is rather paradoxical. On the one hand, longitudinal studies are important in studying chronic
pain, while on the other hand, it results in substantial dropout rates due to patients dying or being too seriously ill to be followed up.
A third potential limitation is caused by the dilemma that longitudinal data are
usually analyzed by means of classical analytic techniques, such as repeated
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measures analysis of variance.^ In case of missing data, a statistical approach
should be applied in which the results are corrected for this imbalance due to
dropouts.
:i-xu
In this article, the effectiveness of the Pain Education Program in cancer patients in chronic pain is evaluated. Characteristics predicting change in adequacy
of pain treatment were investigated for both the short-term and long-term. The
Pain Education Program consists of enhancing patients' knowledge about pain
and pain treatment, instructing patients in how to register their pain intensity in
the home setting, and stimulating patients' help-seeking behavior. Nurses in the
hospital were specially trained as pain counselors to educate and instruct patients
about pain and pain treatment.
To overcome the problem of the lack of well-defined criteria to evaluate the
outcomes of pain treatment, the Amsterdam Pain Management Index was developed to address some of the limitations of the frequently used outcome measured to evaluate the adequacy of pain treatment. The Amsterdam Pain Management Index compares patients' Present Pain Intensity, Average Pain Intensity, and
Worst Pain Intensity with a composite score of analgesics used, while correcting
for what a patient considers as a tolerable level of pain analgesics used by the
patient. In a previous study, describing the psychometric characteristics of the
Amsterdam Pain Management Index, results showed that the Amsterdam Pain
Management Index has good validity.^

Methods
Study site and patients
The study was conducted at the Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital, a specialized cancer center in Amsterdam. Patients were eligible for enrollment in the study if they met the following inclusion criteria: (1)
pain for at least 1 month; (2) pain related to cancer, cancer therapy, or illness; (3)
a life expectancy of at least 3 months as assessed by the clinician; (4) able to read
and speak Dutch; (5) accessible by telephone; and (6) not residing in a nursing
home or retirement home.

Study design
In a longitudinal study utilizing a "pretest-posttest experimental design," the
purpose of the study was explained to the patients. Patients who provided informed consent participated in the study. Based on the assumption that patients
who required district nursing postdischarge would differ from patients without
district nursing with regard to the ability to perform daily activities, housing and
living conditions, and pain complaints experienced, patients with and without
district nursing were distinguished. Consenting patients of both groups were randomly assigned to either the control group, in which regular pain treatment was
provided, or the intervention group in which, in addition to the regular pain
treatment, the Pain Education Program was provided. Prior to randomization, the
patients were stratified for gender (male/female), age (<60 years/> 60 years), and
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metastatic sites (yes/no/unknown). Summarizing, two control groups (with and
without district nursing) and two intervention groups (with and without district
nursing) were studied. After randomization, the Pain Education Program was
provided to the intervention group patients.

Description of the Pain Education Program
The Pain Education Program has been described extensively elsewhere." The
Pain Education Program was developed on the basis of the literature, existing
educational programs, and input of pain e x p e r t s . " - " " * The intervention included the use of multiple teaching methods, which were provided both in the
hospital and postdischarge by telephone. The pain information and instruction
was tailored to the needs and the abilities of the individual patient. The Pain Education Program consists of three components:
1)
Enhancing patients' knowledge about pain and pain treatment. Twentyone pain topics were identified which are considered to be part of the patients' basic pain knowledge, e.g., causes of pain, pharmacological pain
treatment, experienced side-effects, myths and misconceptions related to
pain, effect of non-adherence, use of non-pharmacological pain treatment.
Prior to the intervention, the pain topics in which patients were not adequately informed were determined by a nurse by means of a checklist. A
patient was instructed about a specific pain topic only when that topic was
assessed as applicable to the patient, and only when the patient's knowledge about pain and pain treatment was assessed as insufficient. Patients
were educated about all pain topics that were assessed by the nurse as insufficient. This tailored information was provided in a one-to-one setting
lasting between 30 and 60 minutes. For instance, when a patient was prescribed morphine and was afraid of becoming addicted, information was
given concerning addiction in relation to pain treatment. Because patients
are often unable to retain all information provided, the oral instruction was
audio taped on a cassette which could be listened to at home, alone or
with family. Further, the verbal instruction was accompanied by a pain brochure which was especially designed and pretested for this study. The pain
brochure consisted of two parts: 1) a section with general information
aimed at all cancer pain patients with chronic pain, describing possible
causes of pain, pain control, non-adherence, misconceptions; and 2) a
loose-leaf part, including nine supplementary sheets with targeted information about different cancer pain treatments. Patients only received
those sheets that were applicable to them.
2)
Instructing patients how to register their pain intensity. Patients were instructed how to register their Present Pain Intensity twice daily on a numeric rating scale from 0-10 in a pain diary for a period of two months. Because their Present Pain Intensity was also assessed in the hospital twice
daily by nurses, patients were already used to describing their pain intensity by using a score from 0-10. In addition to reporting Present Pain Intensity, patients were instructed to document changes in type of pain and use
of (non-) pharmacological pain treatment.
3)
Stimulating patients' help-seeking behavior. Patients received information
about what actions should be undertaken at home when pain relief was in-
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sufficient. They were encouraged to contact health care providers if necessary, to talk about their pain experience, and to discuss what bothers
them. Patients were instructed how to use simple non-pharmacological
pain management techniques, such as cold, heat, relaxation, and massage.
Besides the instruction provided in the hospital, patients were called at home
at three and seven days postdischarge by the same nurse to determine whether
the pain information and instruction provided in the hospital was fully understood by the patient, and to offer the opportunity to ask questions. These phone
calls took approximately 5-15 minutes each.

Measures
Sociodemographic information, pain-related clinical and treatment information, symptom information, and information regarding quality of life, nonadherence, pain knowledge, pain cognition, and contacting healthcare providers
were elicited through self-report questionnaires, structured interviews, the use of
medical records, and nursing records.
Soc/odemograpn/c var/ab/es were assessed regarding gender, age, marital
status, and education. Med/ca/ va/7ab/es consisted of e.g., diagnosis, time since
diagnosis, tumor site, disease stage, treatment, and side-effects. Patients' pain
experience was measured by means of the Dutch Language Version of the McGill
Pain Questionnaire (MPQ-DLV), which has demonstrated acceptable levels of reliability and validity."-^
With regard to pa/n freafmenf, both the use of causal and symptomatic pain
treatment was assessed. Causal pain treatment consists of pain treatment from
chemotherapy, hormonal therapy, radiation or supportive surgery. Symptomatic
pain treatment was reported by means of the three-step WHO analgesic ladder,
consisting of: non-opioid analgesic (step I), weak opioids with or without nonopioids (step II), and strong opioids with or without non-opioids (Step III).*'
Qua//ry of//Ye was evaluated by means of the EORTC QLQ-C30(+3), which has
demonstrated acceptable levels of reliability and validity."" This quality of life
questionnaire was used to measure physical symptoms, role functioning, emotional functioning, cognitive functioning, social functioning, fatigue and malaise,
nausea and vomiting, pain, constipation, dyspnea, difficulty sleeping, appetite
loss, diarrhea, financial impact, overall perceived health status, and global quality
of life.
A/on-ac//jerence, the degree to which a patient does not follow the medication
regimen recommended by the physician, was assessed by means of a self-report
questionnaire.
Pa/n /cnow/edge was assessed by using a translated version of Ferrell's Patient
Pain Questionnaire." The Dutch Language Version of the Pain Knowledge Questionnaire (PKQ-DLV) has demonstrated acceptable levels of validity and reliabik
ity.33

Pa/n cogn/f/on was measured by means of the Pain Cognition List for Cancer
patients (PCL-C), measuring patients' self-reports about their pain and the extent
to which patients are effective in dealing with the pain.'" The PCL-C measures
four elements: (1) pain impact, which primarily reflects the impact of pain on the
patients' functioning; (2) social comparison, describing how patients relativize
their situation by comparing their situation with others; (3) acquiescence.
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7ab/e 7.

The Amsterdam Pa/n Management /ndex

N^Tolerable Pain
\ v Intensity"
Pain
\.
Intensity Score* \ ,

Equianalgesic dose oral morphine'
Tolerable Pain Intensity >
Present Pain Intensity
(Amsterdam Pain
Management Index)^

Tolerable Pain Intensity <
Present Pain Intensity
(Amsterdam Pain
Magement Index score)

0: no pain (0)

0 mg morphine (0)
1 -60 mg morphine (1)
61 -120 mg morphine (2)
121 -240 mg morphine (3)
>240 mg morphine (4)

1: Mild (1-3)

0 mg morphine (-1)
1 -60 mg morphine (0)
61 -120 mg morphine (1)
121 -240 mg morphine (2)
>240 mg morphine (3)

0 mg morphine (-2)
1 -60 mg morphine (-1)
61 -120 mg morphine (0)
121 -240 mg morphine (1)
> 240 mg morphine (2)

2: Moderate (4-7)

0 mg morphine (-2)
1 -60 mg morphine (-1)
61 -120 mg morphine (0)
121 -240 mg morphine (1)
>240 mg morphine (2)

0 mg morphine (-3)
1 -60 mg morphine (-2)
61 -120 mg morphine (-1)
121 -240 mg morphine (0)
> 240 mg morphine (1)

3: Severe (8-10)

0 mg morphine (-3)
1 -60 mg morphine (-2)
61 -120 mg morphine (-1)
121 -240 mg morphine (0)
>240 mg morphine (1)

0 mg morphine (-4)
1 -60 mg morphine (-3)
61 -120 mg morphine (-2)
121 -240 mg morphine (-1)
> 240 mg morphine (0)

The mean Pain Intensity Score was computed by: (Present Pain Intensity + Average Pain Intensity +
Worst Pain lntensity)/3.
This aggregated Pain Intensity Score is corrected for patients' Tolerable Pain Intensity, In case patient's
Tolerable Pain Intensity is less than patient's Present Pain Intensity, the Amsterdam Pain Management
Index is subtracted with I point (score -1). For a patient assessing his Tolerable Pain Intensity equal or
higher than his Present Pain Intensity, the score is unchanged.
All opioids and non-opioids used within a 24-h period were converted to oral morphine equivalents.
»
Therefore, the amount of oral opioids (Morphine 30 mg = Codeine 200 mg = Tramadol 200 mg = -.
Pethidine 300 mg = Pentazocine 180 mg) and the amount of parenteral opioids (Morphine 10 mg =
Pethidine 75 mg = Pentazocine 60 mg = Dextroproxypophene 300 mg = Nicomorphine 45 mg =
Piritramide 15 mg) were converted to oral morphine (Parenteral Morphine 10 mg = Oral Morphine 30
mg). The one-day dose of one non-opioid was considered equianalgesic to the one-day dose of another
non-opioid (Paracetamol 2000 mg = Ibuprofen 1200 mg = Diclofenac 100 mg = Naproxen 500 mg)
and 650 mg of aspirin was considered as equianalgesic to 6 mg of oral morphine. The total dose of
analgesics per 24 hours was categorized into: no analgesic drug (0)), I -60 mg (I), 61 -120 mg (2),
121 -240 mg (3), and > 240 mg (4) equianalgesic dose oral morphine."«•*>
The Amsterdam Pain Management Index can range from -4 (a patient receiving no analgesics who is in ,'
severe pain) to + 4 (a patient receiving high doses of opioids (>240 mg per day) with complete pain
>
relief). A score of -4 to -1 indicates inadequate use of analgesic drugs, while a score of 0 to 4 indicates _.
adequate use of analgesics.

120

Improving quality of pain treatment

including the locus of control patients experience over their pain, and (4) outcome efficacy, representing the expectancy that a given behavior will lead to a
decrease in pain intensity.
Corrtact/ng hea/f/icare prov/c/ers was assessed by interviewing the patient
about the frequency and relation with the general practitioner.

Measures to assess adequacy of pain treatment
The effectiveness of the Pain Education Program was evaluated by means of
the Amsterdam Pain Management Index."« A description of the Amsterdam
Pain Management Index is given in Table 1. This index was originally based on
the Pain Management Index as developed by Cleeland and associates'" and consists of a aggregated score of Present Pain Intensity, Average Pain Intensity, and
Worst Pain Intensity, assessed on an 11-point numeric rating scale, on which 0
represents "no pain" and 10 represents "pain as bad as you can imagine." The
mean pain score ((Present Pain Intensity+Average Pain Intensity+Worst Pain Intensity)^) is then categorized into: 0 (no pain), 1 (1-3: mild pain), 2 (4-7: moderate pain), and 3 (8-10: severe pain). Because patients' pain intensity ratings may
have different meanings for different patients, patients were also asked to rate
their Tolerable Pain Intensity. Patients are asked to indicate at what score they
want something done about their pain. In this way, one gets an indication at
what score the patient perceives his pain changes from tolerable into intolerable.
By rating Tolerable Pain Intensity, an anchor point is provided for what a patient
considers to be an acceptable level of pain. Patients who assessed their Tolerable
Pain Intensity below their Present Pain Intensity were considered to be experiencing more pain than is acceptable to them. For example, a patient with a Present
Pain Intensity score of 5, and rating his Tolerable Pain Intensity as 4, is experiencing more pain than is acceptable to him. In order to correct for patients'
7ab/e 2.

£xamp/e of the -Amsterdam Pa/n Management /ndex score

Pooent X describes her Present Pan /ntensity as 3, her Average Pan /ntensity in the previous
week as 5, and her Worst Pan /ntens/ty as 7. The aggregated Pan /ntens/ty Score is 5
((3+5 + 7J/3) and is categorized as moderate (score 2). Patient X's To/erab/e Pan /ntensity is
rated as 2, which indicates that her pain is not considered as acceptab/e. Because the patient's
pan score is above the /eve/ of her To/erab/e Pan /ntensity, the Amsterdam Pan Management /ndex is corrected by subtracting / point. Patient X is current/y taking 20 mg morphine
oraf/y every 4h and 200 mg ibuprofen every 6h. The tota/ dose morphine ora//y/24h consists
ofmu/tip/ying 20 mg morphine x 6 doses = /20 mg, and mu/tip/y/ng 200 mg x 4 doses =
800 mg ibuprofen. The dosage ibuprofen is equivdent to /333 /9mgparacetamo/
(800//200 * 2000J, which can be converted to /2 mg morphine ord/y (/333/650 x 6j. The
total dose morphine ora//y/24h consists o f / 3 2 mg morphine ora//y (/20 4- /2) and is categorized into 3 (/2 / -240 mg) equiana/gesic dose ord morphine. The Amsterdan Pan Management /ndex is composed by subtracting the aggregated Pain /ntensity Score (score 2/ corrected for patients' X To/erob/e Pan /ntensity (score - /), from the andgesic drugs used (score
3)- These resu/ts /ead to a find score of 0 (3-2- / =0), indicating adequate andgesic prescriptions.
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Tolerable Pain Intensity, the Amsterdam Pain Management Index is subtracted
with 1 point when the Present Pain Intensity score is above the level of the patient's Tolerable Pain Intensity. When a patient's Present Pain Intensity score is
equal or below the level of Tolerable Pain Intensity, no correction of the Amsterdam Pain Management Index is needed. To compare patients' aggregated pain
intensity scores with the use of analgesics, all opioids and non-opioids used
within a 24h period were calculated and converted to oral morphine equivalents.**-" To convert non-opioids to oral morphine equivalents, the one-day dose
of a non-opioid was considered equianalgesic to the day dose of another nonopioid, and 650 mg of aspirin was considered as equianalgesic to 6 mg of oral
morphine. Based on guidelines for starting dosage," the patient's total analgesic
dose per 24 hours was categorized into: 0 (no analgesic drug), 1 (1-60 mg equianalgesic dose oral morphine, 2 (61 -120 mg equianalgesic dose oral morphine), 3
(121-240 mg equianalgesic dose oral morphine), and 4 (> 240 mg equianalgesic
dose oral morphine). The Amsterdam Pain Management Index can range from -4
(patient with severe pain receiving no analgesics) to + 4 (patient receiving high
doses of opioids with complete pain relief). Negative scores indicate inadequate
use of analgesic drugs, and scores of 0 or higher indicate adequate use of analgesics. An example of how the Amsterdam Pain Management Index is calculated
is given in Table 2. Research has shown promising levels of validity and reliability.«

Procedure
Patient accrual was carried out over a twenty month period. All patients who
met the inclusion criteria were asked to participate. After informed consent was
obtained, patients were interviewed by a research nurse. At baseline, sociodemographic variables, medical variables, and variables related to patients' pain experience, pain treatment, quality of life, non-adherence, pain knowledge, and pain
cognition were assessed. In order to assess the adequacy of pain treatment, patient's Present Pain Intensity, Average Pain Intensity, Worst Pain Intensity, Tolerable
Pain Intensity, use of opioids and non-opioids, as well as the patient satisfaction
with the pain treatment were assessed. After randomization, the intervention
group patients received the Pain Education Program in the hospital in a face-toface encounter with a specially trained nurse. Besides the instruction provided in
the hospital, intervention group patients were called at home at 3 and 7 days
postdischarge by the same nurse to determine whether the pain information and
instruction provided in the hospital was fully understood by the patient.
Postdischarge, all control and intervention group patients were followed-up at
two weeks, four weeks, and eight weeks postdischarge by telephone. Subsequently, data were once again collected regarding patients' Present Pain Intensity, Average Pain Intensity, Worst Pain Intensity, Tolerable Pain Intensity, and use
of opioids and non-opioids.

Statistical analyses
Data were analyzed using the Statistical Package for the Social Sciences (SPSS)
version 7.5, and Statistical Analysis Systems (SAS) PC Statistical Package. Data are
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presented as means ± sd or median and range according to distribution. Differences between groups were evaluated Student's t-test for unpaired observations
orchi-square. A p-value of < .05 (two-tailed) was considered significant.
For analyzing longitudinal data, Random Regression Models for continuous
data were used. With Random Regression Models, change over time is modeled
at both the individual and group levels. Individual models of change over time
were estimated and augmented using population-level trend data. Random Regression Models offers the advantage over e.g., multivariate repeated analysis
that it is not restricted to modeling time as a fixed effect. With Random Regression Models, each patient can vary in both the number of measurements over
time and the time course of those measurements. Therefore, Random Regression
Models are more appropriate to handle missing data when evaluating longitudinal data, and patients who are missing at a given assessment time point are not
excluded from the analyses. The model estimates the patient's trend across time
on the basis of his/her pain data, augmented by the time trend that is estimated
for the group as a whole and effects of all covariates in the model.'" Time-varying
as well as time-constant variables can be entered into the model. In the Random
Regression Models, the Amsterdam Pain Management Index scores at week 2, 4,
and 8 were used as dependent variables. By generating the variable "dropouts"
("no missing" was coded as 0; and "missing" as 1), the influence of "dropouts"
on the outcome of interest was estimated. The variable "intervention" was coded
as follows: 0 for "control group" and 1 for "intervention group," and the variable
"district nursing" was coded as 0 for "without district nursing," and 1 for "with
district nursing." A random regression program was used to fit the models. Data
were analyzed by fitting a model in which the main effects (intervention, time,
district nursing, dropouts), as well as intervention x time, intervention x district
nursing, intervention x baseline score on the Amsterdam Pain Management Index, and intervention x dropouts effects were estimated simultaneously.
To examine the relationship between a number of candidate predictors and the
amount of intervention-related short-term and long-term change in adequacy of
pain treatment, backward regression analyses (F-to-remove p > .05) were carried
out. In the regression model the dependent variables were the gain scores, in
terms of percentage of change over time on the Amsterdam Pain Management
Index. The R^ represents the cumulative explained variance of the dependent variable accounted for by the predictor variables jointly. Because the number of candidate predictors to include in a regression analysis was large, the first step consisted of selecting those variables with estimated standardized regression coefficients adjusted for the intervention and the baseline score with p < .20. The
standardized regression coefficient denotes the relative importance of the predictor: the higher the absolute value of the coefficient, the higher the contribution
of the predictor to the regression equation.

Results
Patient accrual
During a 20-month study recruitment period, 383 patients were asked to participate in the study. Of these patients, 18% declined to participate: 48 patients
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fab/e 3.

5oc7odemograph/c and med/ca/ character/sf/cs o f the paf/enf group af
£>ase//ne

groups
(N = 154)

Intervention
groups
(N=159)

(N=313)

55.1
I 1.7
21-85

55.8
13.0
22-81

55.5
12.4
21-85

ns'

Gender
Female
Male

66%
34%

60%
40%

63%
37%

ns

Education
Low
Middle
High

42%
31%
27%

40%
35%
25%

41%
33%
26%

ns

Primary tumor site (> 100%)
Lip, oral cavity, and pharynx
Digestive organs and peritoneum
Respiratory and intrathoracic organs
Breast
Bone, connective tissue, and skin
Genitourinary organs
Other

6%
14%
10%
33%
12%
20%
12%

6%
10%
ll%
27%
16%
27%
10%

6%
12%
I l%
30%
14%
24%
ll%

ns

Disease stage
Local
Regional
Metastatic
Unknown
Not applicable

15%
15%
62%
4%
5%

14%
23%
55%
2%
6%

14%
19%
58%
3%
5%

ns

Treatment (> 100%)
No
Surgery
Chemotherapy
Radiation therapy
Hormonal therapy
Other and unknown

22%
18%
36%
12%
6%
7%

23%
14%
36%
13%
7%
7%

22%
16%
36%
13%
7%
7%

Control

Age (years)
Mean
sd
Range (min.-max.)

' : not significant, p > .05; two-tailed
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(69%) found the study too burdensome, 15 patients (21%) were not motivated,
and 7 patients (10%) were too ill. A non-respondent analysis indicated that patients who declined to participate in the study were significantly older (p < .01),
and more frequently female (p < .01) as compared to those who agreed to par- T
ticipate.
The remaining 313 patients consisted of 33% who needed district nursing at home, and 67% who did not need district nursing. At follow-up, data was collected of 89% of the patients at two weeks postdischarge, 83% at four weeks
postdischarge, and 75% at all three posttests. Of the patients who dropped out,
a majority (60%) died during follow-up, 16 patients (21%) were too ill to continue the posttests, 11 patients (14%) experienced the study as too burdensome,
and 4 patients (5%) were not motivated.
•<

Sociodemographic and medical characteristics
The sociodemographic and medical characteristics of the study sample are presented in Table 3. There were no differences with respect to sociodemographic
and clinical variables between the control and the intervention groups. As compared to the group without district nursing, the patients in the group with district nursing differed in gender (p < .05), age (p < .001), marital status (p < .05),
having a profession (p < .05), the location of the primary tumor (p < .05), and
the cancer treatment (p < .05).

Pain and pain treatment
The patients' pain characteristics are described in Table 4. At baseline, no differences were found between the control and the intervention groups with regard to pain duration, pain location, and pain cause. At baseline, the mean score
for patients' Present Pain Intensity was 3.3 (sd = 2.3), 4.9 (sd = 2.1) for Average
Pain Intensity, and 7.7 (sd = 2.1) for Worst Pain Intensity. Patients' Tolerable Pain
Intensity at baseline was 3.7 (sd = 1.8). Thirty-three percent of the patients rated
their pain as 5 or higher at baseline, whereas 59% rated their Average Pain Intensity, and 91% their Worst Pain Intensity as 5 or higher in the previous week Of
the patients, 15% received radiation therapy, 12% chemotherapy, 3% surgery,
and 2% hormonal therapy as pain treatment. Symptomatic pain treatment by
means of the use of analgesics was prescribed to 88%. In all, 12% were given no
pain medication, 19% were receiving non-opioids, 33% were receiving weak
opioids (e.g., codeine), of which 94% received it in combination with nonopioids, and 36% were taking morphine or a similar analgesic drug, either with
(57%) or without non-opioids (43%). Only 4% received nerve blocks or other
non-pharmacological pain treatments (e.g., TENS). Of the patients who reported
that their Worst Pain Intensity was 8 or more (66%), only 40% were prescribed
strong opioids, while 9% were not prescribed any pain medication, 19% were
Prescribed non-opioids, and 32% were prescribed weak opioids. Patients' Worst
Pain Intensity was rated between 4 - 7 in 30% of the patients. Of these patients,
15% were not prescribed analgesics, 20% were prescribed non-opioids, 33%
weak opioids, and 32% strong opioids. Of the patients with a Worst Pain
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Intensity score of 1 - 3, 23% were prescribed no pain medication, 15% were prescribed non-opioids, and 62% were prescribed opioids.
Tab/e 4.

Pa/n c/iaracter/st/cs oftf?epat/enf group at />ase//ne

Intervention
groups
(N=159)

(N=313)

II.I
23.4
I-I80

I4.2
33.4
I-324

ns»

4I.0
I-324

21%

21%

27%
6%
l%

20%
29%
41%
37%
27%
5%
l%

21%
20%
29%
40%
39%
27%
5%
l%

ns

21%
29%

64%

65%

65%

ns

12%

I l%

7%

6%
14%
4%

12%
7%
13%
6%

Control
•

.

.

•

; • • :

•

•

.

,

;

groups
(N=154)

Total

P"
value

Pain duration (months)
Mean

sd
Range

17.3

Pain location (> 100%)
Head, face, mouth, cervical region
Breast, thoracic region
Upper shoulder and upper limbs
Abdominal region
Lower back, lumbar spine, sacrum
Lower limbs
Anal, perineal, and genital region
Everywhere

38%
41%

Pain cause
Tumor involvement
Cancer therapy
Tumor involvement and cancer therapy
Related to disease or debility
Unknown

I l%
5%

*: not significant, p > .05; two-tailed

Effects of the Pain Education Program

'

The use of the Pain Education Program has been described extensively in a previous study." Briefly, follow-up results showed that the Pain Education Program
proved to be feasible: 75% of the patients had read the entire pain brochure, •:)
56% had listened to the audiocassette, and 86% of pain scores were completed :;
in the pain diary at 8 weeks postdischarge.
"
The different components of the Amsterdam Pain Management Index are presented in Table 5. When evaluating the differences in an univariate way, statistically significant differences were found at week 2 for Present Pain Intensity, Average Pain Intensity, and Worst Pain Intensity, at week 4 for Present Pain Intensity,
Average Pain Intensity, and Worst Pain Intensity, and at week 8 for Worst Pain Intensity, and Tolerable Pain Intensity. The aggregated Pain Intensity Score was 5.3
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5-

Average and standard dev/at/bns scores across f/me of the Amsterdam
Pain Management /ndex
The Amsterdam Pain Management Index

—

•

•

* etent Pain
Intensity

Tim«

Average PaJn
Intensity

Wont Pain
Intensity

Aggregated Pain
Intensity Score

Tolerable Pain
Intensity

Analgesics used»

Int"
group

Control
group

Int
group

Control
group

Int
group

Control
group

Int
group

Control
group

Hit
group

3.3(2.3)

3.3(2.3)

5.0(2.2)

4.8(2.1)

7.7(2.1)

7.8(2.0)

5.4(1.8)

5.2(1.7)

3.7(1.9)

3.7(1.7)

Week 2
X(sd) 3.0(2.5)

2.2(1.9)

3.7(2.4)

3.2(1.9)

6.2 (2.6)

5.5(2.5)

4.3(2.2)

3.7(1.9)

4.8(2.1)

4.2(2.0)

1.3(1.3)

1.5(1.2)

2.1(1.9)

3.7(2.5)

2.5(1.8)

5.8(3.0)

5.4(2.5)

4.1(2.5)

3.3(1.9)

4.5(1.9)

4.1 (2.0)

1.2(1.3)

1.4(1.2)

2.3(2.2)

3.4(2.7)

2.8(2.0)

5.3(3.0)

5.4(2.6)

3.8(2.6)

3.4(2.1)

4.8(1.9)

4.1(1.8)

1.2(1.4)

1.1(1.1)

Control
group

fittest
X(sd)

Control
group

1.5(1.3)

Int
group

1.5(1.3)

W«k4
X(sd)

2.9(2.6)

w<tka
X(sJ)

2.8(2.7)

•

The aggregated Pain Intensity Score was computed by ((Present Pain Intensity + Average Pain Intensity +
Worst Pain lntensity)/3).

"

Patient's total analgesic dose per 24 hours was categorized into: 0 (no analgesic drug), I (I -60 mg
equianalgesic dose oral morphine, 2 (61 -120 mg equianalgesic dose oral morphine), 3(121 -240 mg
equianalgesic dose oral morphine), and 4 ( > 240 mg equianalgesic dose oral morphine).

'

Intervention group.

(sd = 1.8) at pretest (5.4 for the control group, and 5.2 for the intervention
group, respectively).
The effects of the Pain Education Program are described in Figure 1. Results
showed that 60% of the patients received less than optimal potency analgesics
(score -1 to -4): 28% received relatively inadequate pain treatment (score of -1),
and 32% were more severely undertreated (score < -2). When evaluating the

Control groups - * • • Intervention groups

%vre 7.

Effect of trie Pa/n fducaf/on Program on the Amsterdam Pa/n
Management /ndex
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differences in outcomes by means of univeriate t-tests, no differences in adequacy were found between the control and intervention group patients at baseline (59% versus 61%; N = 291, not significant). Postdischarge, the control group
patients were significantly more inadequately treated at two weeks after discharge (56% versus 4 1 % ; N= 234, p = 0.01), at four weeks after discharge (62%
versus 42%; N = 222, p < 0.01) and at eight weeks after discharge (57% versus
51%; N = 194, not significant) than the intervention group patients. At baseline,
there was a trend that female patients were more frequently prescribed less than
optimal potency analgesics than male patients (64% versus 53%, p = .08), while
the Amsterdam Pain Management Index was not affected by gender, patient
education, or pain duration.
The correlations between the different components of the Amsterdam Pain
Management Index are provided in Table 6. The magnitude of correlations of the
pain intensity scores (Present Pain intensity, Average Pain Intensity, Worst Pain Intensity) with the Amsterdam Pain Management Index was generally comparable
(-0.14 to -0.38). The amount of oral morphine equivalents was somewhat higher
correlated with the Amsterdam Pain Management Index (0.29 to 0.59). Patients'
Tolerable Pain Intensity was low correlated with the Amsterdam Pain Management Index (r < .14).
Tab/e 6.

/ntercorre/af/ons between components of the /^msrerc/am Pa/n
Management /ndex and the Amsterdam Pa/n Management /ndex

Amsterdam Pain
Management Index

Pretest

Week 2

Week 4

Week 8

Present Pain Intensity
N

-.29(N = 29I)

-.33(N=234)

-.26(N=222)

-.38~
(N=I9O)

Average Pain Intensity
N

-.16(N = 29I)

-.25(N=234)

-.27(N=222)

-.31(N= 194)

Worst Pain Intensity
N

-.14(N=29I)

-.31(N=234)

-.28(N=222)

-.22(N=I88)

Tolerable Pain Intensity
N

.14*
(N=29I)

-.03
(N=234)

-.02
(N=222)

-.02
(N=294)

Amount of oral morphine equivalents
.43—
N
(N=269)

.61(N=220)

.29(N=2I5)

.59(N+187)

* p < .05; - p < .01;

- p < .001; two-tailed

Inspection of the completion rates of the Amsterdam Pain Management Index
scores at follow-up revealed that, despite randomization, the longitudinal portion
of the study was unbalanced as there were differences in the percentage of missing data in the patient groups. Overall, for 28% of the patients at least two of
the four measurements were incomplete. However, the dropout rate in the
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intervention group with district nursing (41%) was significantly higher at eight
weeks postdischarge (p < .001) as compared to the other three groups (25%,
20% and 20%, respectively). This high percentage of dropouts was mainly due to
the high percentage of patients who died during follow-up. The reason for differences in dropout rates between the groups, however, remains unclear.
Random Regression Models have been used to analyze data that can cope with
missing data and take into account the difference in dropout rates between the .*
patient groups (Table 7). Results showed that the intervention group patients
scored higher on the Amsterdam Pain Management Index than the control group
patients postdischarge (p < .001), meaning that the intervention group patients
were treated significantly more adequate than the control group patients. It appeared that, postdischarge, the Amsterdam Pain Management Index was markedly and positively associated with the baseline score (p < .001). The dropouts
were marginally significantly related to the Amsterdam Pain Management Index *
(p = .08). While the level of inadequacy in the control groups remained relatively
static at its original level for all assessment points, an increased number of intervention group patients were found inadequately treated at week 8 as compared
to week 2 and 4. Although the Amsterdam Pain Management Index differed significantly between the intervention and control group patients, the trend in adequacy of pain treatment decreased significantly more in the intervention group
patients than in the control group patients (p < .05). Control group patients
without district nursing who completed the study scored relatively low on adequacy of pain treatment, whereas the intervention group patients without district
nursing scored discernibly higher. However, the difference between these two
groups of patients was modified and lower when the dropouts were taken into
account. This pattern was similar for the patient groups with district nursing.
Again, the control group patients with district nursing who completed the
7ab/e 7.

/Adequacy of pa/n freafmenf across t/me for trie Random Regress/on
Mode/

Amsterdam Pain Management Index

Parameter
Estimate

Intervention (0=control; I = intervention)
Time
District nursing (0=without; I =wrth)
Amsterdam Pain Management Index at pretest
Dropouts (0 = no; I = yes)
Intervention x Time
Intervention x District nursing
Intervention x Amsterdam Pain Management
Index at pretest
Intervention x Dropouts
Intercept

0.76
0.00
0.30
0.31
0.62
-0.06
-0.13

0.22
0.02
0.19
0.06
0.36
0.03
0.29

< .001
ns*
ns
< .001
.08
< .05
ns

-0.05
-1.02
-0.47

0.09
0.49
0.15

ns
< .05
< .01

Standard p-value
Error

': not significant
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follow-up study achieved the lowest score on the Amsterdam Pain Management
Index, while the score for the intervention group patients with district nursing,
without dropouts, was relatively high. From this it can be concluded that the tailored Pain Education Program was effective in improving the adequacy of pain
treatment.

Factors related to short-term and long-term change
The second aim of the study was to investigate characteristics that predict
intervention-related change in adequacy of pain treatment. Several factors may
contribute to a positive change in adequacy. Change in adequacy of pain treatment was measured by calculating short-term and long-term change on the Amsterdam Pain Management Index. Short-term change in adequacy of pain treatment was measured by comparing the Amsterdam Pain Management Index at
week 2 with the pretest, while long-term change was calculated by comparing
week 8 with the pretest.' For ease of interpretation, the Amsterdam Pain Management Index scores were transformed from a scale from -4 to + 4 to a scale
from 0 to 8 by adding a constant (i.e. 4).
Multiple regression analyses were conducted to explore relationships between
candidate predictor variables and the amount of change in adequacy of pain
treatment. In the backward-regression analyses, the dependent variables were
the short-term and long-term change scores in adequacy of pain treatment. The
independent variables comprised of sociodemographic variables (e.g., gender,
age, level of education, religion), medical variables (primary tumor site, disease
stage, treatment), pain-related variables (e.g., duration, location, quality, cause,
McGill's sensory, affective and evaluative component, number of side-effects),
pain treatment (e.g., oral morphine equivalents, causal pain treatment, nonadherence), quality of life (e.g., physical functioning, cognitive functioning, emotional functioning, role functioning, global quality of life), pain cognition (e.g.,
pain impact, social comparison, acquiescence, outcome efficacy), and other variables, such as pain knowledge, and relation with the general practitioner. The
first step consisted of selecting variables with a standardized regression coefficient with p < .20. After accounting for the effect at baseline of the Pain Education Program and the Amsterdam Pain Management Index at baseline, the backward regression analyses showed that 60% of the variance in the short-term
change scores of the Amsterdam Pain Management Index could be predicted on
the basis of a combination of the predictor variables (Table 7). It became apparent that the intervention (p < .05) and the Amsterdam Pain Management Index

Amsterdam Pain Management lndexa„,,„,»^." =

* 100%

Amsterdam Pain Management lndex,„, „ „ ^ ^ , " =

* 100%
(8 - APMI^,„,)

*
*
*
*

130

Change score with positive scores indicating an improvement and negative scores indicating a decline in
adequacy of pain treatment
Amsterdam Pain Management Index at two weeks postdischarge
Amsterdam Pain Management Index at prestest
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score at baseline (p < .001) are important predictors of the degree of short-term
change. Of the sociodemographic characteristics, education and marital status
were associated with change, meaning that lower educated patients and patients
who are widowed gained most from the Pain Education Program. Of the medical
variables, disease stage, tumor site, and cancer treatment were related to a
change in adequacy of pain treatment. Patients with metastases, with a tumor of
the genitourinary organs, with non-Hodgkin or Hodgkin Lymphoma, and with
low levels of pain knowledge gained most short-term change on the Amsterdam
Pain Management Index. Furthermore, it was found that patients who reported
to take no pain medicines or only "as needed" improved short-term. The amount
of morphine predicted a significant proportion of variance in change of pain
treatment, meaning that the higher the amount of oral morphine prescribed in
the hospital, the better the adequacy of pain treatment. Finally, patients with low
scores on physical functioning, and with high scores on the impact the pain has
on the patients' functioning at baseline also had improved scores on the Amsterdam Pain Management Index.
Results regarding long-term change on the Amsterdam Pain Management Index showed that 56% of the variance could be predicted. After accounting for
the effect of the intervention and the Amsterdam Pain Management Index score
at baseline, results showed that patients with lower role functioning had

7ab/e 8.

Regress/on ana/yses preoVct/ng change /n gi/a//ty of pa/n treatment

Predictor

ßeta

p-value

0.I2
-0.47

0.20

< .05
< .001
< .01
< .01
< .01
< .001
< .01
< .05
< .01
< .05
< .01
< .01

0.07
-0.72
-0.22
0.23
-O.I 4
-O.I 2
-0.20

< .001
< .001
< .001
<.0l
< .05
< .001

Short-term change: FV= 60%
Intervention
Amsterdam Pain Management Index at pretest
Physical functioning
Adherence
Pain knowledge
Amount of oral morphine equivalents
Disease stage
Pain impact
Education
Marital status
Tumor site
Treatment

-O.I 9
-O.I 4
0.I2
-0.33
O.I 7
O.I I
-O.I 3

0.I0
-O.I 3

Long-term change: R*= 56%
Intervention
Amsterdam Pain Management Index at prestest
Role functioning
Amount of oral morphine equivalents postdischarge
Education
Relation with general practitioner
Pain location
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improved scores on the Amsterdam Pain Management Index. Regarding pain
treatment, the amount of analgesics used postdischarge was a significant predictor of the score on the Amsterdam Pain Management Index. Education was again
associated with change, meaning that lower educated patients gained more than
higher educated patients. Furthermore, patients who had a good relationship
with their general practitioner gained more than patients who reported to have a
bad relationship. Finally, patients with pain in the upper shoulder and upper
limbs, as well as in the abdominal region gained less than patients with other
pain locations.

Discussion

Starting point in this study was that quality of pain treatment in cancer patients with chronic pain can be enhanced by educating patients about pain and
pain treatment and improving active participation in patients' pain treatment. Patients stay at home for a great part of their disease period. Consequently, it is of
paramount importance that patients become skilled in how to handle their own
pain problems. Therefore, patients' understanding of available opioids, management of side effects, and use of non-drug interventions should be enhanced.
Based on research evaluating the main current outcome measures to assess the
adequacy of pain treatment in cancer patients, commonly used outcome measures show limited levels of validity.*" In previous research, it was found that adequacy of pain treatment can be best captured by means of the Amsterdam Pain
Management Index. This index consists of an aggregated pain score, that is corrected for patients' Tolerable Pain Intensity, and compared with the analgesics
used by the patient. Negative scores indicate inadequate use of analgesic drugs,
and positive scores indicate adequate use of analgesics. Results showed that 60%
of the patients were using less than adequate amounts of analgesics at baseline.
Patients who received the Pain Education Program scored better on the Amsterdam Pain Management Index than the control group patients. The effect of the
Pain Education Program, however, decreased slightly over time, and was somewhat diminished by the dropouts.
An important aspect in clinical research is the extent to which a statistically significant increase in quality of pain treatment is also assessed as clinically relevant.
The differences in percentages of inadequately treated patients decreased over
time. Taking into consideration that these patients suffer from chronic pain that
is frequently difficult to treat, and that for most patients the survival period was
relatively short, as only 3 1 % of the patients was still alive after one year, the differences between the control and intervention groups are considered as relevant.
If one takes into consideration the percentage of inadequately treated patients at
eight weeks postdischarge, the difference is not obvious. However, the results
were biased by the high percentage of dropouts, with Random Agression Models
showing significant differences over time.
The need for evaluating long-term effects was confirmed as results showed
that the effect of the Pain Education Program decreased slightly over time. This
also urges for pain education that continues after patients have been discharged
from the hospital.
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It is obvious that longitudinal studies occupy an important role in the evaluation of interventions in chronic pain patients. Evaluating short-term usefulness of
an education program is limited as it does not automatically lead to comparable •
long-term effects. The urge for evaluating longitudinal effects in chronic pain patients, however, leads to a paradoxical dilemma as it to all probability results in a
substantial number of dropouts. Outcomes that provide evidence of change in >
cancer pain management are usually restricted because of excluding missing data
in the statistical analyses. In the present study, excluding patients who dropped
out mainly due to death or being too ill, resulted in an analysis of less than 200
of the 313 patients. A substantial number of the dropouts were in the "(pre-)terminal" phase while participating in the study. Excluding these patients in the
analysis leads to biased results. For a study to be of clinical relevance, one should
correct for imbalance caused by incomplete data. A way to overcome this paradoxical dilemma is the use of Random Regression Models, allowing for the presence of missing data. Results indicated that patients having received the Pain
Education Program were more likely to receive adequate pain treatment. Although the main results of the Random Regression Models are in congruence
with the classical Repeated Measures Analysis, it can be concluded that the assumption that patients dropout randomly is not substantiated in this study. The
differences between the control and intervention group patients were reduced
when the "dropouts" were included. When evaluating long-term effects of the
Pain Education Program, statistical analyses correcting for incomplete data
should be used. Furthermore, the result found by means of classical Repeated
Mmeasures Analysis that no differences were found between the control and intervention group patients with district nursing was not confirmed by the Random
Regression Model. Both in the group with and without district nursing, the Pain
Education Program showed to be effective.
The second research question concerned whether it is possible to predict effectiveness of the Pain Education Program. Some patients may profit more from the
Pain Education Program than others, whereas intervention-related improvement
may continue for only a short-term or also a long-term period. This study demonstrated that several sociodemographic aspects (marital status, level of education),
medical aspects (tumor site, disease stage, treatment), pain treatment aspects
(use of analgesics, extent of non-adherence), quality of life (physical functioning),
pain cognition (pain impact), and pain knowledge were linked with short-term
gain in adequacy of pain treatment. When evaluating long-term effects, none of
the medical variables were linked with gain in adequacy of pain treatment. The
use of analgesics and the level of education continued to be of importance in
predicting those patients who gained most from the intervention. Furthermore,
role functioning, patients' relation with the general practitioner, and pain location were related to a change in adequacy of pain treatment.
Many scales were used in this study. It was expected that the use of multiple
scales would be difficult in severly ill patients. Nevertheless, it is encouraging that
such an intervention study can be easily conducted in seriously ill patients. The
majority of patients were able and willing to participate in the intervention study
and research study, and were also actively involved in the intervention.
This study provides direction for future research in overcoming barriers to optimal pain treatment. Substantially more knowledge is needed to understand the
interaction between knowledge, attitudes, and behavior related to pain.** The
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Pain Education Program is an integrated multi-method intervention, consisting of
different components. Because the effectiveness of each of the components of
the Pain Education Program cannot be disentangled separately, it is important to
know whether some components are more effective than others in relieving pain
While this study focused on improving patients' pain knowledge and making
them more aware of pain treatment, further research is needed to determine
means for implementing the Pain Education Program. Additional efforts need to
concentrate on improving strategies to implement educational interventions in
cancer pain patients by nurses. Finally, additional research is needed to investigate what type of patient benefits most from the Pain Education Program.
Limitations of our study should be considered when interpreting the results.
One limitation is caused by the fact that a high percentage of patients were included who were in a poor condition, resulting in a high percentage of dropouts,
mainly due to patients death. On the one hand, analyzing data is hampered by
dropouts; on the other hand, to conduct a clinical relevant study, dropouts are
the price to pay when evaluating longitudinal effects in chronic cancer pain patients. This dilemma cannot be easily solved. A second limitation is that this study
is limited by the fact that the Amsterdam Pain Management Index has not been
used before as a measure to evaluate the adequacy of pain treatment. Additional
study is needed to confirm the appropriateness of the Amsterdam Pain Management Index as a measure to assess adequacy of pain treatment. In clinical settings, the APS,'-I* and the AHCPR* emphasize the importance of focusing on patient satisfaction with pain management when evaluating pain treatment. Critical
concerns, however, are raised about its appropriateness as an end-result outcome." Although patient satisfaction is a commonly used outcome measure in
clinical settings," ^ M S the concept of patient satisfaction remains unclear as
these studies found that even though patients experienced moderate to severe
pain intensity, they tend to be highly satisfied. This so-called "high pain high satisfaction paradox,"" makes the interpretation of patient satisfaction difficult. A
final limitation is that in this study the cost-effectiveness of the Pain Education
Program seems to be acceptable, but was not addressed. The Pain Education Program consisted of tailored information that was provided by specially trained
nurses in a one-to-one setting lasting between 30 and 60 minutes in the hospital,
and the two phone calls taking approximately 5-15 minutes each. The overall
1 -1 '/2 hour seems to be acceptable for accomplishing the goals, but the costeffectiveness needs to be further studied.
A final limitation might include selection bias because of eligible patients refusing to participate in the study. Although the number of patients who refused in
this group of patients was rather low (18%), patients who declined participation
were significantly older than those who participated, and females refused to participate more frequently than males. It is also possible that contamination bias
was caused by the attention paid to the patients' pain in the control groups. Patients in the control groups were interviewed four times. For patients, the atten-^
tion paid to their pain might have been an intervention in itself.
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Introduction

Little attention has been paid to the issue of adherence to pain medication. At
first sight, pain patients are not expected to take fewer analgesics than prescribed as this results in more discomfort and pain. This might be the reason that
so few data on the use of pain medication in patients with pain exist, and are
even more scarce in cancer pain patients.'•* In cancer pain patients, Austin and
associates* found that 45% of the terminally ill cancer patients were compliant
with the pain medication regimens, Dorrepaal" found that approximately onethird of the patients were non-adherent to what was prescribed, Trotter and associates* reported that 7 1 % were taking their analgesics as prescribed, and Du
Pen* and associates found that patients adhered to their prescribed opioid therapy only 62 to 72%.
In general, when studying adherence with medication, similar data were
found. Patient adherence to medication is low, with reported average rates of
about 50% for non-adherence with the medication regimen.™ Thus, adherence
with pain medication seems to follow the same pattern as other therapies or
diseases.
An issue that complicates the problem of evaluating adherence concerns the
dividing line between adherent and non-adherent patients. Is a patient nonadherent when he or she stops taking the analgesic drugs because of severe adverse effects? Or a patient who stops taking pain medicine when feeling better
because the physician did not explain the importance of continuing the course of
treatment to maintain the analgesic concentration in the blood, is he or she
non-adherent?
In recent years, the term adherence has been preferred over the term compliance. Compliance presumes that the responsibility lies with the patient only, with
compliant patients seen as "unreliable" and "blameworthy."''" On the other
hand, adherence points at a more active role of the patient,"-'* and refers to the
ability or willingness to follow a medication prescription. Reasons for failing to
adhere properly to a pain medication prescription can be related to both patients
and healthcare providers.'* Patients' failure to adhere to pain medication can be
due to a lack of knowledge, adverse drug reactions, impracticality of the use of
pills, or the lack of beneficial results." Healthcare professionals can be responsible for adherence due to ineffective or harmful medication dosage prescriptions,
or because of a failure in communication with the patient.'*"
In the present study, the term adherence was preferred over the term compliance as it describes the active role of patients. To describe the process of adherence, three stages can be distinguished^^' (Figure 1). The first stage consists of
the pain medication prescription. In the second stage, the patient must be informed, aware, and comprehend the medication prescription (comprehension).
Non-comprehension is primarily caused by poor communication and insufficient
interaction between the healthcare professionals and the patient, or by patients'
limited intellectual capacity to understand the prescription. In the third stage, the
patient needs to adhere to the medication prescription (adherence). Nonadherence may be due to discrepancy in the proportion of medications used as
prescribed ("medication-taking discrepancy"), or discrepancy in the proportion of
taking the medication according to the prescribed schedule ("medication-timing
discrepancy").
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Non-adherence is associated with more frequent medical emergencies," lower
quality of care,"** and decreased health outcomes."« in addition, the impact of
the three stages on healthcare outcomes may vary depending on the patients'
situation.
In the hospital, the patient's role in medication adherence is of less relevance
than in the home setting. In the hospital, nurses play an important role in promoting and maintaining adherence to prescribed medication regimens as they
deliver the analgesics in precise dosages at given times, and monitor the effectiveness and adverse effects of the pain treatment. Although physicians are primarily responsible for proper medication prescription and instruction about the
use of pain medication, nurses have a central role because of their position and
their regular contact with patients."•" Compared to hospital care, the patient is
more responsible for his or her own pain treatment in the home setting. In the
Netherlands, healthcare is traditionally organized by its strong emphasis on primary care. Primary care providers are the general practitioners, the district
nurses, and the home help. In the home setting, the general practitioner is
mainly responsible for adequate pain treatment. Primary care is highly accessible,
covered by compulsory or private insurances, and requires no or only limited contributions.« 30 in case patients receive district nursing, the nurse can establish and
sustain a teaching and monitoring relationship, as well as identify side-effects.'°
However, a substantial degree of patients at home consult a physician or pain exPert in the hospital for pain control. Consequently, an exact overview of what
Pain medication has been prescribed in the home setting is frequently lacking.
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To evaluate the use of pain medication, direct measures (e.g., blood levels, and
urine tests), or indirect measures (e.g., patient interview, impression of physician,
therapeutic outcome, and pill counts) can be used.^ A third way to assess the
use of pain medication is by means of the outcome of treatment (e.g., pain intensity, and quality of pain treatment). Until now, however, no "gold standard"
exists for the measurement of adherence.'^ At a first glance, direct measures
seem to be most advantageous because these are less subject to bias. Direct
measures, however, are not useful in pain patients because of individual variations, and because most analgesics are short-acting.*'-"•*• Although the efficacy
of pain treatment depends upon both the appropriateness of the pain medication prescription and the extent to which patients adhere to the medication prescription," the relationship is by no means linear.**-" A more easily obtained
strategy to evaluate medication adherence is to ask the patient what medication
is taken.^ Although indirect questioning is most commonly used, one limitation
is the chance of bias caused by patients being unaware of their "mistakes" in the
way they use their pain medication. Studies on medication adherence that compared self-report with other methods of assessment have yielded substantial intercorrelations," whereas others evaluating the accuracy of patient self-reported
adherence have found that patients seem to overestimate their adherence.^'^ in
some studies, it was found that patients who admit failure to take medication as
prescribed are generally more reliable in their answers than those who deny
non-adherence.*>'"° In addition, Epstein and associates" found that when patients actually had taken their medications, they usually report that they have
done so, whereas patients who have failed to take their medication tend to report that they have consumed them.
An important question is how to enhance medication adherence? A key element is empowering the patient by means of providing patient education, counseling, involving patients in their care, sending reminders, reinforcement, and
other forms of additional supervision.38.41-43 Open discussions how to incorporate
the use of analgesics into daily life and possible problems like, e.g., taking medication in the middle of the night, constipation as a consequence of opioids, and
the risk of becoming addicted to opioids leading to non-adherence may prepare
the patient for adequate use of analgesics. Another useful but rather neglected
tool is to instruct patients to monitor their own pain complaints on a daily basis
to give them more insight in their own pain complaints and to increase selfcontrol.'"'
In a review on interventions to increase adherence with prescribed medications, Haynes and associates^ showed that 8 of the 16 randomized controlled trials were associated with significant increases in medication adherence."* The interventions that were most effective for long-term care included various combinations of interventions. No randomized trials, however, have been published in
which an attempt was made to improve the adherence with the analgesic therapy of cancer patients with chronic pain.'"'
It can be concluded that more attention should be given to the extent of longterm adherence in cancer patients with chronic pain in the home situation. The
goal of the present study was to improve adherence with the pain medication
prescription by implementing a Pain Education Program. The Pain Education Program, partly aimed at improving adherence with pain medication, was evaluated
in a randomized controlled study. The purpose of this study was twofold. First,

142

Adherence with pain medication

the stages consisting of the pain medication prescription, the degree of patients'
comprehension, and the extent of patients' adherence are described. Second, the
impact of the Patient Education Program was evaluated. It was hypothesized
that: (1) patients are frequently unaware of what pain medication has been prescribed in the hospital; (2) a low proportion of comprehension and adherence
would occur in the home setting; and (3) medication adherence would be in- j
creased in patients who received the Pain Education Program.
, -,„ n ,

Methods
Patient population and design
A total of 383 patients, referred to a specialized cancer hospital in the Netherlands, were investigated. Patients with pain caused by cancer, cancer therapy, or
illness, who had a pain duration of more than one month, a life expectancy of at
least three months as assessed by the physician, the ability to read and speak
Dutch, access to a telephone, and who were not residing in a nursing or retirement home, were included in the study. Of those who met the inclusion criteria,
313 patients (82%) provided informed consent to participate in the study. Patients who declined participation (N=70) found the study too burdensome
(69%), were not motivated (21%), or were too ill (10%).
In a prospective, longitudinal, pretest-posttest experimental study, patients
were assigned to either a control group or an intervention group. Control patients received regular pain treatment, while the Pain Education Program was implemented in the intervention group patients. Patients with and without district
nursing in the home setting were distinguished before randomization as they
were expected to differ regarding medical variables and pain experience. Both
patient groups were randomized after stratifying for gender (male/female), age
(<60 years£60 years), and metastatic sites (yes/no/unknown). In total, 2 control
groups (with and without district nursing) and 2 intervention groups (with and
without district nursing) were studied. The follow-up took place at 2, 4, and 8
weeks postdischarge.
Overall, 89% of the patients completed follow-up assessments at 2 weeks postdischarge, 83% at 4 weeks postdischarge, and 75% completed all follow-up assessments. Of the patients who dropped out during the follow-up period (25%),
60% died, 2 1 % were too ill, 14% found the study too burdensome, and 5% were
not motivated.

Intervention
The Pain Education Program consisted of components to improve patients'
knowledge of pain and pain treatment, to enhance patients' motivation to adhere to the pain medication, to daily monitor pain in a diary, and to stimulate patients help-seeking behavior. The Pain Education Program has been described in
detail elsewhere."' Briefly, the Pain Education Program was tailored to the needs
of the individual patient and was provided by specially trained nurses. Topics discussed with the patient included, e.g., pharmacological pain treatment, adverse
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effects, and myths and misconceptions related to pain management. Patients
were educated about the pain topics that were assessed by the nurse as insufficient. For instance, when a patient was prescribed morphine and was afraid of
becoming addicted, information was given concerning addiction in relation to
pain treatment. This tailored information was provided in a one-to-one setting
lasting between 30 and 60 minutes. Part of the intervention was specifically
aimed at enhancing patients' adherence with the pain medication prescription.
The verbal instruction was provided in a one-to-one setting in the hospital,
audiotaped on a cassette, accompanied by a pain brochure, and a pain diary. After it was ascertained whether the patient could recall the information, and questions were answered, patients received information about what actions should
be undertaken at home when pain relief was insufficient, and how they could use
simple non-pharmacological pain management techniques. In addition to the intervention provided in the hospital in a face-to-face encounter, two telephone
follow-ups took place at 3 and 7 days postdischarge, when the nurses checked
whether the pain information was understood.

Procedure
At pretest, data were collected by the use of a patient interview, and review of
the medical and nursing records. After randomization, the intervention group patients received the Pain Education Program in the hospital. The follow-up took
place at 2, 4, and 8 weeks postdischarge by telephone. The amount of analgesics
prescribed and used were calculated at all assessment points. Patients' self-report
of medication adherence was assessed at pretest, 2, and 8 weeks postdischarge.

Measures
Demograp/i/c date were collected on, e.g., gender, age, marital status, employment, and education.
Med/ca/ var/ao/es that were evaluated consisted of tumor site, disease stage,
diagnoses, and treatment.
Pa/n exper/ence was assessed by means of the Dutch Language Version of the
McGill Pain Questionnaire (MPQ-DLV), consisting of, e.g., pain location, duration,
and pain quality.'»»-"'
Pa/n /ntens/ly was recorded on a numerical rating scale anchored at one end
with "no pain" and at the other end with "pain as bad as you can imagine" The
validity, reliability and feasibility of these scales are well established.^"

Measures to describe patients' use of pain medication
Ana/ge5/c prescript/on was assessed by means of drug names, dosages, routes
of administration, and routine and/or as-needed status. To describe the opioid
medication prescription, all opioids used within a 24-h period were expressed in
terms of oral morphine equivalents using a standardized schedule in which is described how to switch from one opioid analgesic drug to another, and from one
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route of administration to another.*"-^ For non-opioids, the one-day dose of one
non-opioid was considered equianalgesic to the one-day dose of another nonopioid."•*' All non-opioids were converted to paracetamol equivalents. In the
hospital, the amount of analgesics prescribed was collected both from the medical record and by patient interview. Postdischarge, patients were interviewed
about the amount of analgesics prescribed and actually used. It should be noted
that no accurate information was available about patients' pain medication prescription at home as neither the hospital physician nor the general practitioner is
fully informed about the pain treatment of patients. Consequently, the results of
the pain medication prescription after discharge were limited to those patients
who were able to report on their pain medication prescription.
Compre/iens/on was defined as the discrepancy between what was prescribed
by the physician and what the patient knew about the pain medication he or she
was supposed to take. In the hospital, "comprehension" was evaluated by means
of comparing the pain medication as prescribed in the medical record with the
pain medication as reported by the patient. The percentage of patients being unaware of the medication prescription was determined. For those who were
(partly) able to report on the medication prescription, the absolute and relative
difference between the prescribed pain medication and what was reported by
the patient was calculated for both opioids and non-opioids. Relative difference
was calculated by subtracting the amount of analgesic equivalents described by
the patient from the amount of analgesic equivalents as was prescribed in the
medical record, and dividing it by the prescribed dosage multiplied by 100*. The
relative difference scores may range from 0 to 100 percent, with higher scores
representing a higher level of difference, meaning that these patients show an increased lack of comprehension regarding the pain medication prescription.
-Ac/rierence was assessed by means of patient self-report of medication adherence including the proportion of medication in which the dose was taken as prescribed ("medication-taking discrepancy"), and the timing of pain medicines
taken according to the prescribed schedule ("medication-timing discrepancy").
The proportion of "medication-taking discrepancy" was assessed by asking how
patients usually take their pain medication. The answers were then classified as
fully adherent or non-adherent. Non-adherence can be caused by overmedication, under-medication, fluctuation in the use of pain medication, and no
use of pain medication at all. The degree of "medication-timing discrepancy" was
assessed by asking patients about the intervals of analgesic dosing. Patients' answers were classified as: (1) around-the-clock, (2) on-demand, (3) not at all, or (4)
no prescription of pain medication. Patients who reported to deviate from what
was prescribed were further questioned about the reasons for this by means of
the Self-reported Medication-taking Scale." The Self-reported Medication-taking
Scale consists of items regarding forgetting, being careless, and stopping to take
the medication prescribed. In patients with asthma, the Self-reported
Medication-taking Scale demonstrated concurrent and predictive validity, and

Relative difference -

Analgesics prescribed (in medical record) - analgesics described (by patient)
"
"
Analgesics presribed (in medical record)

* '«>
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Regarding non-opioids, 100 patients (32%) were prescribed non-opioids on a
regular basis. Of these patients, 65% (N=65) reported the exact prescription as in
the medical record, 7% (N=7) reported more non-opioids than in the medical
record, and 28% (N=28) reported fewer non-opioids than was recorded. Eighteen percent of the patients were unaware of the non-opioid prescription. According to the patients, the mean dosage of paracetamol equivalents was 3300 mg
(sd = 1679 mg). On average, patients reported a difference of 798 mg (sd =
1486) compared to the medical record, resulting in a relative difference of 19%.
At pretest, no differences were found between the control and intervention
group.
When combining results on both opioids and non-opioids, approximately onefourth of the patients were not able to recall the pain medication prescription. Of
the patients who partly or fully reported the medication prescription, 40% were
7afa/e 7.

Compreriens/on at pretest: compar/son of ana/ges/c prescr/pt/ons
accord/ng to trie med/ca/ record versus pat/enf report

Opioids (mg oral morphine equivalents)
No opioid prescription reported by patient, while prescnbed in medical record
No opioid prescription according to medical record
Exact agreement on opioids between medical record and patient report
More or less opioids prescribed according to medical record
Only medication on-demand
Missing

N* (%)
78 (25%)
47 (15%)
67 (21 %)
38 (12%)
82 (26%)
I ( l%)

Opioids prescribed according to patient

77 mg (sd=98)(N=IO6?

Absolute difference between medical record and patient report

I3mg (sd=3O)(N=l05)

20% (N=l05)

Relative difference (%)

Non-opioids (in mg paracetamol equivalents)
No non-opioid prescription reported by patient, while prescribed in medical record
No non-opioid prescnption according to medical record
Exact agreement on non-opioids between medical record and patient report
More or less non-opioids prescribed according to medical record
Only medication on-demand
Missing

57
88
65
35
67
I

Non-opioids prescribed according to patient

3300 mg (sd=IS64XN=IO3)

Absolute difference between medical record and patient report
Relative difference (%)

(18%)
(28%)
(21 %)
(I I %)
(21 %)
( l%)

798 mg (sd=l486XN=l
18% (N=IOO)

Number of patients
Two patients were excluded because of high dosage epidural morphine ( > 600 mg equianalgesic dose
oral morphine). When including all patients ( N = 108) the mean dose was I 10 mg (sd 283)

not able to accurately describe the regular pain medication, indicating a substantial proportion of non-comprehension.
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Adherence at pretest

^ r ^^

In the hospital, nurses are usually responsible for the delivery of pain medication. In some cases, however, the patient is responsible for his or her own pain
medication intake. Consequently, the extent of adherence could not be determined exactly. In order to gain insight in patients' medication intake, patients
were interviewed about how they usually take their pain medication at home.
Fifty-one percent of the patients reported to be mainly adherent with the prescribed pain medication (Table 2). Of the patients who reported to be nonadherent (49%), under-medication was reported most frequently (81%), overmedication was reported in 15%, and fluctuation in the use of pain medication
was mentioned in 4%. Patients who reported that they usually deviate from what
is prescribed were questioned about the reasons for this. Patients mentioned
most frequently that they do not want to become accustomed to pain medication (52%), deviate from the medication prescription because of severe pain
(15%), take less medication because of decreased pain intensity (11%), fear addiction (8%), experience adverse effects (6%), want to experience what happens
when they stop or delay taking the pain medication (2%), are able to reduce the
dosage because of effective medication (2%), or reported other reasons (4%).
From this, it can be concluded that experiencing adverse effects was reported by
only a small group of patients as a reason for being non-adherent. No differences
were found between the control group and the intervention group at pretest.
Gender, age, and education were also unrelated to adherence. Patients who
needed district nursing after discharge reported to be more adherent than those
who did not receive district nursing (p < .01).
fab/e 2.

-4c//ierence of t/ie popu/at/on vw't/i ana/ges/cs at pretest

Medication-taking discrepancy
Use of medication

Control
groups
N'(%)

Intervention
groups
N(%)

Total
N(%)

Pvalue

Fully adherent
Non-adherent
No use at all

80 (52%)
58 (38%)
16(10%)

78 (49%)
65(41%)
15(10%)

158(51%)
123(39%)
31(10%)

ns"

Interval of
analgesic dosing

Control
groups
N(%)

Intervention
groups
N(%)

Total
N(%)

P-value

Around-the-clock
On-demand
Not at all
No prescription

70 (45%)
69 (45%)
12 ( 8%)
3( 2%)

89 (56%)
55(35%)
10 ( 6%)
4( 3%)

159(51%)
124(40%)
22 ( 7%)
7( 2%)

ns

Medication-timing discrepancy

•

Number of patients
not significant
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Regarding the intervals of analgesic dosing, the so-called "medication-timing
discrepancy," 5 1 % of the patients reported to use the pain medication around- i
the-clock. No differences were found regarding gender, age, and education. Patients who received district nursing postdischarge, however, reported to use the
pain medication significantly more around-the-clock than those who did not receive district nursing (p < .05).

Effects of the Pain Education Program

A total of 159 patients were assigned to the intervention groups. In the hospi|
tal, 6% did not receive any part of the Pain Education Program because of deatl
being too ill, or experiencing the intervention as too burdensome. Patients wen
only educated about pain topics that were assessed by the nurse as insufficient!
Of the 21 pain topics that could be discussed with the patient, a mean of 14 to
ics was identified as relevant for the patients. Of these relevant topics, on aver- i
age approximately 10 topics (73%) were discussed with the patient because of a
lack of knowledge. The importance of adherence with the pain medication was]
discussed with 9 1 % of the patients for whom this topic was identified as relevant. Patients were informed about the name, doses, schedule, and mechanism
of the analgesics prescribed with 85% of the patients, misconceptions about tolfj
erance was discussed with the patient in 69% of the patients, and misconcep- *
tions about addiction with 63% of the patients. Eight weeks postdischarge, 75%
of the patients reported that they had read the entire pain brochure, 56% reported that they fully, or in part, listened to the audiocassette. Of the 78% of the
patients who returned the pain diary after 2 months, 86% of all pain scores were
filled in.

Results of the Pain Education Program
Analgesic prescription postdischarge as reported by the patient

The total daily doses of prescribed oral morphine equivalents was 57, 89, and
61 mg per day at 2, 4, and 8 weeks postdischarge, respectively (Table 3). Comparison of dosage equivalents between control and intervention groups was
complicated because a substantial group of patients was not able to describe
their medication prescription or were only prescribed opioids on-demand. Student's t-tests indicated no significant differences in the prescribed dosage between the control and intervention group patients. The mean dosage of
paracetamol equivalents was approximately 1500 mg per day. Differences were
found between the control and intervention groups at 4 weeks (p = .01) and 8
weeks (p < .05) postdischarge. From this it can be concluded that the pain medication prescription remained stable over time, with intervention group patients
being prescribed more non-opioids than control group patients.
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fab/e 3-

Fr/ects of trie Pa/n £ducat/on Program on the ana/ges/c prescript/on
Control
groups

Intervention
groups

Total

mg (sd). N"

mg (sd), N

mg (sd). N

52(sd 117)N = 130
65(sd227)N=l20
67(sd230)N=l I I

63 (sd 170) N= 129
M3(sd63O)N=l2O
56(sdl47)N=IO8

Opioids prescribed
according to patient
(mg oral morphine
equivalents)
2 weeks postdischarge
4 weeks postdischarge
8 weeks postdischarge

57 (sd I46)N=259
89(sd473)N=240
61 (sd I93)N=2I9

Pvalue

ns"
ns
ns

Non-opioids prescribed
according to patient
(mg paracetamol
equivalents)
2 weeks postdischarge
4 weeks postdischarge
8 weeks postdischarge

1403 (sd 2068) N= 129
IH8(sd2079)N=l23
1092 (sd 1922) N= 115

l755(sd2339)N=l30 1580(sd 221 I)N=259
1810 (sd 2221) N = 123 l464(sd2l74)N=246
1823 (sd 2520) N = I 13 1454 (sd 2263) N=228

ns
.01
< .05

• number of patients
' not significant

Comprehension postdischarge
Results on opioid and non-opioid prescriptions were evaluated by means of
what patients themselves reported being prescribed (Table 4). There was a trend
that more patients in the intervention groups reported an opioid prescription at
8 weeks postdischarge, and patients in the intervention groups reported significantly more non-opioid prescriptions at 2, 4, and 8 weeks postdischarge than
control group patients. Of the patients, 1 1 % were not prescribed opioids,
7%-10% of the patients were not able to recall an opioid prescription, 43%-44%
reported to have an opioid prescription around-the-clock, and 35%-39% reported
being prescribed opioids on-demand only. Regarding non-opioids, 4%-7% were
not able to remember the non-opioid prescription, while 31%-36% were prescribed non-opioids on-demand only. Approximately one-fifth of the patients
were not prescribed non-opioids.
From this, it can be concluded that less than half of the patients reported being prescribed opioids on a regular basis. The Pain Education Program showed to
be effective in the extent to which patients were able to report their use of nonopioids and to a lesser extent their use of opioid prescription.

Adherence postdischarge
Patients' extent of adherence was evaluated in two ways: by asking patients
how they usually take their pain medication, and by comparing patients' medication prescription with the medication that was actually taken. Results of patients'
self-report are given in Table 5. On average, 5 1 % of control patients reported
that they were adherent with the pain medication at 2 weeks postdischarge, and
43% at 8 weeks postdischarge, whereas these values were 69% and 58%, respectively, for intervention patients. Thus patients' "medication-taking behavior"
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Tab/e 4.

Time

Effects of the Pa/n fducat/on Program on paf/enfs' compre/iens/on of
ana/ges/cs
Opioid prescription

Control
groups
N(%)

Intervention
groups
N(%)

N(%)

Total

P.
value

week 2

Opioids prescription reported by patient
No opioid prescription according to patient
Only opioids on-demand
Unknown

57(41%)
23(16%)
48 (34%)
12 ( 9%)

65 (46%)
9 ( 7%)
51 (36%)
15(11%)

122 (44%)
32(11%)
99 (35%)
27(10%)

week 4

Opioids prescription reported by patient
No opioid prescription according to patient
Only opioids on-demand
Unknown

52 (40%)
17(13%)
50(38%)
12 ( 9%)

60 (46%)
11(9%)
48 (37%)
12 ( 8%)

112(43%)
28(11%)
98 (38%)
23 ( 8%)

ns

week 8

Opioids prescription reported by patient
No opioid prescription according to patient
Only opioids on-demand
Unknown

46 (39%)
14(12%)
49(41%)
IO( 8%)

55 (48%)
12(10%)
41 (36%)
7 ( 6%)

101 (43%)
26(11%)
90(39%)
I7( 7%)

.06

Time

Non-opioid prescription

week 2

48 (34%)
Non-opioids prescription reported by patient
No non-opioid prescription according to patient 31 (22%)
Only non-opioids on-demand
49 (35%)
Unknown
12 ( 9%)

59 (42%)
32 (23%)
37 (26%)
12 ( 9%)

107(38%)
63 (22%)
86(31%)
24 ( 9%)

<.0l

4 weeks

Non-opioids prescription reported by patient
48 (29%)
No non-opioid prescription according to patient 35 (27%)
Only non-opioids on-demand
49 (37%)
Unknown
9(7%)

58 (44%)
28 (22%)
35 (27%)
9 ( 7%)

96 (37%)
63 (24%)
84 (32%)
18(7%)

<.0l

week 8

Non-opioids prescription reported by patient
34 (28%)
No non-opioid prescription according to patient 26 (22%)
Only non-opioids on-demand
51(43%)
Unknown
8( 7%)

50 (43%)
29 (25%)
34 (30%)
2( 2%)

84 (36%)
55 (24%)
85 (36%)
IO( 4%)

<.0l

b

Number of patients
not significant

significantly improved in the intervention group patients compared with the control group patients at 2 weeks (p < .01) and 8 weeks postdischarge (p < 05). Regarding the "medication-timing discrepancy," patients were asked about the intervals of analgesic dosing. Both at 2 and 8 weeks postdischarge, the intervention groups were significantly different from the control groups, with intervention patients reporting to use their medication more frequently around-the-clock
than control group patients. Of the patients who reported to be fully adherent at
pretest, 75% also reported to use the medication around-the-clock after discharge. Of the patients who reported to be partly adherent or non-adherent in
the hospital, 34% stated that they used the medication on a regular basis after
discharge.
Patients were further questioned about the reasons for their non-adherence by
means of the Self-reported Medication-taking Scale. At 2 weeks postdischarge,
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f/fect of f/?e Pa/n Ec/ucat/on Program on paf/enfs' meo7caf/on
ad/ierence
nüedica«
Time

week 8

Use of pain
medication

Control
groups

Intervention
groups

Total

Fully adherent
Non-adherent
No use at all

70(50%)
42(31%)
25(18%)

95(69%)
29(21%)
14(10%)

165(60%)
71(26%)
39(14%)

<.0l

Fully adherent
Non-adherent
No use at all

50(43%)
33 (28%)
33(29%)

67(58%)
29 (25%)
20(17%)

117(50%)
62 (27%)
53(23%)

<.05

Around-the-clock
On-demand
Not at all
No prescription

80(58%)
32(24%)
18(13%)
9(5%)

96(70%)
22(16%)
14(10%)
6(4%)

176(64%)
54(19%)
32(12%)
13(5%)

.05

Around-the-clock
On-demand
Not at all
No prescription

52(44%)
26(23%)
30(26%)
9( 8%)

70(60%)
22(19%)
12(16%)
6( 5%)

122(52%)
48(21%)
48(21%)
I5( 6%)

<.05

Pvalue

Mediation-timing discrepancy
week 2
;
:

week 8

^i
-»

results showed that 3 8 % of t h e patients sometimes stopped t o take the medication when they felt better, 2 2 % f o r g o t t o take pain medication, 19% ceased t o
take the pain medication w h e n they felt worse, and 1 3 % was careless w i t h t h e
medication (data n o t shown).
When evaluating t h e daily doses o f analgesics, t h e mean dosage of opioids
taken ranged f r o m 4 6 - 81 m g per day postdischarge. No significant differences
were found between t h e control and intervention g r o u p patients f o r the medication that was reported t o be actually taken. The relative difference between t h e
opioids prescribed c o m p a r e d t o w h a t had been taken according t o t h e patient
was 11% at 2 weeks postdischarge (N = 122), 8 % at 4 weeks postdischarge
(N=112), and 10% at 8 weeks postdischarge ( N = 1 0 1 ) . A t 4 weeks postdischarge,
significantly less discrepancy (p < .05) was f o u n d in t h e intervention group patients compared t o t h e control g r o u p patients (Figure 2a). No differences in t h e
discrepancy were f o u n d at 2 and 8 weeks postdischarge.
'he mean dosage of non-opioids ranged f r o m 1487 - 1679 m g equivalents
Paracetamol per day. Differences w e r e f o u n d between t h e control and intervention groups at 2 weeks (p < .05), 4 weeks (p < .05) and 8 weeks (p = .01) postcharge. The relative difference b e t w e e n t h e non-opioids prescribed compared
° what had been taken according t o t h e patient t h e day before was 19%
^=105), 18% (N = 94), a n d 1 9 % ( N = 8 3 ) at 2, 4 and 8 weeks postdischarge, respectively. Although t h e mean dosage of actually taken non-opioids differed at
time points, only at 2 weeks postdischarge, significantly less discrepancy was
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F/gure 2a: Op/o/d c//screpancy between F/gure 2b:
prescr/bed ana/ges/cs and
what was actua//y ta/cen accord/ng to paf/ents

2weda

4weeks
Time (postdisdwge)

Sweets

A/on-op/ods d/screpancy between prescr/bed ana/ges/cs
and w/iat was actua//y fa/cen
accord/ng to pat/ents

found in the intervention group patients compared to the control group patients
(p < .05) (Figure 2b).
From this, it can be concluded that the intervention group patients reported
significantly less discrepancy both in their "medication-taking" and "medicationtiming" behavior. However, when comparing the differences in the medication
prescribed with the medication actually taken, the effect of the Pain Education
Program was less obvious: significant differences were only found for opioidsat
4 weeks postdischarge, and for non-opioids at 2 weeks postdischarge.

Discussion and conclusions
Previous research has documented low rates of medication adherence, with
only few data on medication adherence in cancer pain patients. The goal of this
study was to describe the use of pain medication in cancer patients in chronic
pain both in the hospital and at home. Because patient education by nurses is an
important factor in helping to improve medication adherence, the effectiveness
of the Pain Education Program in cancer patients with chronic pain was studied.
The first step towards an intervention for patients who are non-adherent to pain
medication is to identify these patients. Adherence in this study was operationalized in three stages: (1) describing the prescribed pain medication; (2) evaluating
the degree of patients' understanding of the analgesic prescription (comprehension); and (3) evaluating patients' adherence to the pain medication when the
correct prescription is known (adherence).
In the hospital, results showed that of the cancer patients in pain, 12% were
not prescribed any analgesics, and 19% were only prescribed non-opioids. Of the
patients being prescribed analgesics, 56% received opioids, and 49% received
non-opioids on a regular basis. A major finding was that, one out of every four
patients was not able to recall the analgesics prescribed. Furthermore, of those
patients who were partly or fully able to report on the medication prescription,
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about 40% were found to be deviating from the prescribed pain medication according to the medical record. When combining the results on opioid and nonopioid prescriptions, less than half of the patients were able to accurately recall
the medication prescription. From this, it can be concluded that the extent of patients' comprehension of the pain medication prescription is a major problem.
During patients' stay in the hospital, nurses are primarily responsible for the
medication delivery. As a consequence, patients are frequently unaware of
changes in dosage and frequency of pain medication. Giving patients more responsibility for the administration of their own pain medication, while under supervision of the nurses in the hospital, may reduce the percentage of patients being unaware of the medication prescription, and may increase the extent of adherence postdischarge.
When interviewing patients in the hospital about their usual "medicationtaking behavior" and "medication-timing behavior," results showed that there is
a high percentage of patients who are aware that they are not adherent to the
analgesics at home: 49% reported not to be fully adherent to the pain medication, and 47% reported that the interval of analgesic dosing was on-demand or
that they did not take any of the pain medication prescription. It is striking that
so many chronic pain patients reported to use their medication on-demand,
while the use of analgesics on a regular basis is strongly recommended.^"**
Most patients who reported to be non-adherent reported under-medication,
while a small group of patients reported over-medication. Although it is often
stated that patients deviate from their pain medication prescription because of
misconceptions,^" adverse effects,**** and fear of addiction was only reported
by 8%, and experiencing adverse effects by 6% of the patients as a reason for being non-adherent.
The Pain Education Program showed to be effective in promoting medication
adherence with cancer pain patients. Regarding comprehension, results showed
that there was a trend that the intervention group patients reported more frequently an opioid prescription than control group patients at 8 weeks, and significantly more non-opioids at all assessment points postdischarge. Regarding
the effects of the Pain Education Program on medication adherence, results
showed that both patients' "medication-taking behavior" and "medicationtiming behavior" was significantly improved in the intervention group compared
to the control group. Reasons for non-adherence that were most frequently cited
were stopping the medication when feeling better (38%), forgetting (22%), starting the drug medication when feeling worse (19%), or carelessness (13%).
Although many researchers have stated that an indirect way of questioning patients has several limitations,^ our results show that is a high percentage of patients are aware that they have non-adherent behavior. However, nothing can be
said for those patients denying non-adherence. Based on the results that a large
group of patients admitted to be non-adherent, it can be concluded that selfreport is a useful manner in tracing non-adherence. A non-judging and nonthreatening way of questioning, however, is prerequisite when interviewing patients about their medication use.
Patients were further questioned about the distinction between analgesics prescribed and analgesics that were actually taken by the patient the day before.
This discrepancy is important because it provides some insight into the medication practices of patients in the home setting. When comparing the difference
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between analgesics prescribed with what had been taken the day before, results
showed a relative difference of approximately 10% for opioids, and 20% for
non-opioids. Effects for the Pain Education Program were found between the
control and intervention groups for non-opioids at all three assessment points in
time, and for opioids at 2 weeks postdischarge only.
As demonstrated, the Pain Education Program showed an increase in the extent of comprehension and adherence regarding pain medication. Although the
Pain Education Program did not have a strong impact on increasing the comprehension rates and adherence rates, the trend was in the predicted direction.
There are several possible explanations for finding no strong alteration in longterm adherence behavior. First, the intervention may have been of insufficient intensity to strongly affect behavior. A second explanation may be attributed to the
patient population being studied. The population consisted of a substantial
number of patients who experienced complex pain problems, and who were in
bad health. One year after data collection, only 3 1 % of the patients were still
alive. Seriously ill patients might gain less from an educational intervention than
less seriously ill patients. Third, the Pain Education Program, as implemented by
nurses, might not be powerful enough because hospital physicians and general
practitioners were not involved in the intervention. Although several studies have
been reported that physicians' communication style is a crucial element in patients' ability to follow treatment advice, this was not part of the intervention.
Future research should also incorporate the effect of patient education by
physicians.
The results of the present study demonstrate that a relatively brief Pain Education Program can significantly improve medication compliance among cancer patients in pain. This is an important finding taking into consideration that the intervention was implemented in cancer patients with severe pain complaints.
However, several aspects deserve special attention as this study is hampered by
some limitations. One limitation was caused by the fact that no accurate adherence data was available for all patients as neither the hospital physician nor the
general practitioner was fully informed about the pain treatment of patients at
home. Consequently, we were not able to fully evaluate the extent of comprehension regarding the pain medication prescription postdischarge. This might
have biased the results as the analyses were restricted to only those patients who
reported pain medication. A second limitation is caused by the way adherence
was evaluated in the hospital. We were not able to exactly evaluate the extent of
adherence as some patients are given responsibility for their own medication intake in the hospital. Most patients, however, play a minor role in their use of pain
medication in the hospital. As a result, the exact degree of adherence could not
be determined. In order to gain insight in patients' medication adherence behavior, patients were interviewed about their usual medication behavior prior to admission. Because of differences in the way comprehension and adherence was
evaluated in the hospital and at home, results from inpatients cannot be directly
compared with those from patients at home. A third limitation was caused by
the different outcome measures used. Medication adherence was assessed by: 1)
patient self- report of the proportion of medication in which the dose was taken
as prescribed; 2) the timing of pain medication taken according to the prescribed
schedule; and 3) the discrepancy between what the patient was supposed to take
and what was actually taken. Results demonstrated different percentages of
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adherence for the same group of patients. The extent of comprehension was not
strongly related to the extent of adherence; also, there was not a strong correlation between the results of medication-taking discrepancy and "medicationtiming discrepancy." It seems that the measures used consist of multiple discrete
behaviors that are not necessarily closely related to one another. Although this is
in congruence with other studies finding different results when using different
outcome measures,«* what measure is most appropriate is unknown. Strategies
for assessing adherence with long-term medication prescriptions should be further studied.
Regarding the intervention, it is unknown whether all elements are required to
improve medication adherence. Further research is needed to explore the influence of nurses' communication skills on medication adherence. Second, the intervention concentrated on patients only, while no attention had been paid to patients' relatives. In future research, relatives should also be provided with information and instruction about the use of the medication. Improving the coordination of hospital and home care might also contribute to a reduction in the problem of non-adherence. Examples of how continuity of care might be improved
are training patients before discharge how and when to take pain medication, or
introducing a medication card or diary describing the details of the medication
regimen. Such a medication card should contain details of all pain medication
which can be shown to the patient's general practitioner, physician, and district
nurse. In future research, the number of tablets used should also be taken into
account. Finally, in research it is frequently found that the higher the number of
tablets, the higher the level of non-adherenceJ•" In the present study, the complexity of the prescribed regimen was not investigated. Patients in an advanced
stage of their disease are usually administered different types of medicines and
pain medication. Consequently, this might have lowered the extent of adherence.
In reviewing the results of this study, it can be concluded that noncomprehension and non-adherence are significant problems in the use of pain
medication. The results suggest that the Pain Education Program can be implemented successfully, even in seriously ill cancer pain patients. The Pain Education
Program is effective in improving the level of comprehension and adherence,
therefore implementation of the Pain Education Program by nurses should be
considered.
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Introduction
Pain is a major symptom for patients in an advanced stage of their disease. It is
estimated that approximately 60 - 80% of cancer patients in an advanced stage
of their disease suffer from pain.'* At a time that the average period of hospitalization is decreasing and emphasis has shifted from hospital care to home care,*
cancer has become a disease with emphasize placed on outpatient care. As a result, pain treatment may be initiated in the hospital or outpatient clinic, while
continuation of treatment in the home is primarily fulfilled by the patient, the
family, and healthcare professionals.
Pain control in the home situation, however, is more complicated than in the
hospital for a number of reasons. First, communication between the different
healthcare providers and the patient, the co-ordination of the care, and continuity of care are often inadequate," resulting in fragmented healthcare.* Second,
there is a lack of monitoring pain systematically, and patient self-report of pain is
infrequently used. Significant differences between caregivers' observations and
patients' self-reports of pain make it difficult to determine the exact course of patients' pain complaints and the efficacy of the pain treatment.^ A third obstade
to adequate pain treatment is patients' lack of knowledge, fear of drug tolerance, concerns about side effects, and fear of drug addiction.">-" This often results in non-adherence to the pain medication. Dorrepaal"* reported that 40% of
cancer outpatients using analgesics did not adhere to the pain medication prescription, and De Wit et al.^ found that more than half of the study patients
were non-adherent with the analgesic therapy. Although education programs in
pain can improve patients' pain knowledge,'""*" such educational programs are
hardly studied in outpatients.
In the Netherlands, healthcare has a strong emphasis on primary care, which
can include the general practitioner, community nurses, and home help. Primary
care is highly accessible, covered by compulsory or private insurances, and requires no or minimal financial contributions."•** Authorization from a physician is
not needed to use community nursing services in the Netherlands, but the general practitioner functions as a "gatekeeper" for most community and institutional services. District nursing is usually offered to patients who are not able to
care for themselves. Although responsibility for the co-ordination of care formally
belongs to the physician or general practitioner, nurses play a prominent role in
assessing pain, observing symptoms and reactions, carrying out pain relieve
methods, and educating patients." In primary care, district nurses' role has become even more important, because they have an important signaling task with
regard to monitoring patients' pain experience and the efficacy of the pain treatment; they carry out pharmacological and non-pharmacological pain treatment,
identify the need for change in pain management, educate and inform patients,
and evaluate the effectiveness of the pain treatment given. Furthermore, an important task of district nurses is to co-ordinate the primary care.
Up to now, research on the management of cancer pain has mainly focused on
the inpatient setting. Empirical studies on the quality of district nurses in the
home setting, as well as their role in pain relief, are scarce"" Smets et a l . "
found that nurses consider themselves as playing a minor role in the pain management of cancer patients; most were unable to relieve patients' pain through
the interventions, and rarely contacted physicians or general practitioners about
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patients' pain. De Schepper et al."found that Dutch community nurses feel powerless with regard to pain management. Powerlessness was primarily caused by
problems in communication between caregivers, dilemmas concerning physical
care, and discrepancies between nurses' goals and what can be achieved realistially.
;
Pain management in the home situation can only be of high quality if there is
effective discharge planning to assist patients, their families, and the caregivers
to meet the healthcare needs.*»-*' Thus, good continuity of care is a prerequisite
for effective pain management, but precisely this is lacking in the current situation. In recent years several educational programs in pain patients have been
shown to be efficacious. However, such programs are usually not integrated with
the home care provided.".'6-22,32
The present study evaluates the role of the district nurse in the treatment of
patients' pain at home, and the effectiveness of the Pain Education Program for
both district nurses and patients. The Pain Education Program consisted of three
components: enhancing patients' knowledge about pain and pain treatment, instructing patients how to register their pain intensity at home by means of a pain
diary, and stimulating patients' help-seeking behavior. In addition to the intervention focusing on patients, district nurses caring for the intervention group patients were informed about the additional instruction and information that patients received. By informing district nurses about patients' pain treatment, the
purpose of the Pain Education Program for district nurses was to improve the
knowledge and understanding of district nurses regarding patients' pain experience, to enhance their involvement in the pain treatment, and to ensure optimal
continuity of care.
In this study, it was hypothesized that: (1) the Pain Education Program would
result in more communication between healthcare providers about patients'
pain; (2) the level of agreement between nurses' estimations of patients' pain
and patients' pain intensity would be improved in the intervention group; (3) the
Pain Education Program would lead to increased satisfaction with the pain treatment and pain relief on the part of the district nurse; and (3) the Pain Education
Program would lead to an increased number of pain relieving interventions used
by district nurses.

Methods
Design and subjects
A longitudinal study involving a "pretest-posttest experimental design" was
conducted. Patients and their district nurses were included in the study. The
Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital, a 180-bed cancer
center in the western part of the Netherlands, was chosen as the co-ordinating
center.
Patients were included in the study if they were admitted to the hospital and
were: (1) in pain for at least 1 month; (2) experiencing pain related to cancer,
cancer therapy, or illness; (3) expecting to live for at least 3 months as assessed
by the clinician; (4) able to read and speak Dutch; (5) accessible by telephone;
and (6) not residing in a nursing home or retirement home. Patients who
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provided informed consent participated in the study. Patients were randomly assigned to a control group, in which regular pain treatment was provided, or an
intervention group in which the Pain Education Program for patients and district
nurses was provided in addition to the regular pain treatment. Prior to randomization, the patients were stratified for gender (male/female), age (<60 years£60
years), and metastatic sites (yes/no/unknown).
Originally, patients with and without district nursing in the home setting were
randomized. This distinction was made because it was expected that patients
who needed district nursing at home were in a more advanced stage of their disease. In the present study, only results of the patients for whom district nursing
was organized are reported.
Postdischarge, a follow-up interview was arranged for both patients and
nurses at 2, 4, and 8 weeks postdischarge. The patients and district nurses were
then interviewed individually.

\

The Pain Education Program
The Pain Education Program was developed on the basis of published reports,
existing educational programs, and input of pain experts."" Three nurses were
specially trained as pain counselors to educate and instruct patients about pain
and pain treatment. The Pain Education Program included the use of multiple
teaching methods, which was provided both in the hospital and postdischarge by
telephone.
The Pain Education Program for patients consisted of pain information and instruction that was tailored to the needs and the abilities of the individual patient.
The purposes of the Pain Education Program for patients were: (1) to improve patients' knowledge of their pain and pain treatment; (2) to enhance patients' motivation to adhere to the drug regimen; (3) to daily monitor pain by means of a
pain diary; and (4) to stimulate patients' help-seeking behavior. Topics discussed
with the patients included, e.g., the definition of pain, pharmacological pain
management, side-effects, myths and misconceptions related to pain management, non-adherence, use of non-pharmacological pain treatment, and pain assessment. The verbal instruction, which was provided in the hospital, was audiotaped on a cassette so that it could be listened to at home. The verbal instruction
was accompanied by a pain brochure and a pain diary in which patients were instructed how to self-report pain. Finally, patients were instructed how to communicate about pain, when to contact healthcare providers, and how to use simple
non-pharmacological pain management techniques, such as cold, heat, relaxation, and massage. Postdischarge, two telephone follow-ups took place at three
and seven days postdischarge as part of the intervention, to identify whether all
information was understood by the patient, and to assess whether the patient
was able to complete the pain diary.
In addition to the Pain Education Program for patients, specially trained hospital nurses made the initial contact with the district nurses and determined their
interest in participating in the study. Once the patient was included in the study,
district nurses were informed about patients' pain complaints, what pain knowledge was lacking, how patients' pain knowledge was lacking, the extent of patients' medication adherence, and how patients were stimulated to monitor pain
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jn a pain diary. District nurses received this information both by telephone and by
means of a written summary.

Measures
District nurses
Data were collected through self-report questionnaires, structured interviews,
the use of medica! records, and nursing records. District nurses were interviewed
about their soc/odemograpn/c data (e.g., gender, age, years in nursing, and educational background).
Regarding the nurs/ng care provided, the reason for being referred to district
nursing, the type of nursing care provided, the pain interventions applied, the
frequency of visits, the frequency in contacting other healthcare providers, and
referrals to other primary care services.
Pa/n /nfens/fy was assessed by means of an 11 -point numeric rating scale, on
which "0" represents "no pain" and "10" represents "pain as bad as you can imagine." Reliability of the numeric rating scale is well established.^-^
Wurses' saf/sfact/on w/fh the pa/n treatment, which is indicated as one of the
criteria by the American Pain Society, "•*<> and the Agency for Health Care Policy
and Research,*' was measured on a 5-point scale, ranging from: very satisfied {!),
somewhat satisfied (2), neither satisfied nor dissatisfied (3), somewhat dissatisfied (4), to very dissatisfied (5).
A/urses' assessment of pafvenfs'pa/n re//ef was assessed on a 6-point scale,
ranging from complete relief (1), strong relief (2), moderate relief (3), slight relief
(4), no relief (5), to worsening of pain (S).'"

Patients
Patients were interviewed about demograph/c var/ao/es (e.g., gender, age, and
education), meoVca/ data (e.g., cancer type, disease stage, and cancer treatment),
and pa/n experience (e.g., pain location, time since onset).
0ua//ry of//Ye was measured by means of the EORTC QLQ-C30(+3).« This quality of life questionnaire contains: (1) five functioning scales (physical functioning,
role functioning, emotional functioning, cognitive functioning, and social functioning); (2) three physical symptom scales (fatigue and malaise, nausea and
vomiting, pain); (3) several single-item symptom measures (constipation, dyspnea, difficulty with sleeping, appetite loss, diarrhea, and financial impact); (4)
overall perceived health status; and (5) global quality of life.
Patients' pa/n /ntens/fy, saf/sfact/on w/fh the pa/n treatment, and pa/n re//ef
were assessed in the same way as district nurses were asked to assess patients'
pain intensity, satisfaction with the pain treatment, and pain relief.
Finally, pa/n treatment was reported by means of the three-step WHO analgesic
ladder, consisting of: non-opioid analgesics (step I), weak opioids with or without
non-opioids (step II), and strong opioids with or without non-opioids (step III).'"
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Statistical analyses
Data were analyzed using the Statistical Package for the Social Sciences (SPSS).
Data are presented as means ± sd, or median and range, according to distribution. Differences between groups were evaluated by means of a Student's t-test
for unpaired observations or chi-square. A p-value of < .05 (two-tailed) was considered significant.

Results

|^

Sample demographics
A total of 383 patients were invited to participate in the study, of these 18%
declined. Reasons for declining were: study was too burdensome (69%), not motivated (21%), or too ill (10%). The remaining 313 patients consisted of 104 patients who needed district nursing at home, and 209 patients who did not need
district nursing. Here, we only report on the 104 patients who received district
nursing in the home setting, and on the district nurses caring for them.
The patient group consisted of 104 patients. The sample size decreased to 83
patients (80%) at week 2, 76 patients (73%) at week 4, and 72 patients (69%) at
week 8, due to patient deaths (67%), being too ill (24%), and experiencing the
study as too burdensome (9%). The dropout rate in the intervention group was
significantly higher than in the control group at week 4 (p = .01), and week 8 (p
< .05). At week 8, the dropout rate in the intervention group patients with district nursing was 4 1 % compared with 20% in the control group. This was mainly
due to the high percentage of patients who died during follow-up. After randomization, 51 patients were in the control group and 53 patients in the intervention group.
In total, 115 district nurses were caring for 104 patients. Data were collected of
110 of the 115 district nurses. For 22 patients, more than one district nurse was
interviewed about the care for the patient. At week 2, data were collected from
88 district nurses (84%). No data were collected from district nurses caring for
patients who died within one week after discharge, or who were readmitted to
hospital within 2 weeks. Demographic data of the nurses are given in Table 1.
The majority of the district nurses was female (93%); 58 (53%) caring for patients
in the control group, and 52 (47%) for patients in the intervention group.
In approximately 30% of the patients, no other primary caregiver, besides the
general practitioner, was involved in the primary care. In all other patients, the
district nurse participating in the study was not the only caregiver taking care of
the patient: 43% of the patients received care of more than one district nurse,
and home help was needed in 35%. The use of home care services remained stable over time, and no differences in referrals were found between the control and
intervention group patients.
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T.

Demography data on o7sfv7ct nurses parf/c/pat/ng /n the Pa/n Fduca- 3
t/on Program
Number of
patients

Gender
Female
v>
Male
i

'

102
8

Age in years (sd)

37(10)

Years qualified (sd)

15(10)

Hours of w o r k per week (sd)

31(6)

Education
District nurse
v
Registered nurse
Practical nurse

%

93%
7%

•

:

-

•

•

H_.

'

87%
3%
6%

Patient characteristics are described in Table 2. Of the 104 patients, there were
32 males (31%) and 72 females (69%). The patients ranged in age from 21 to 79
years (sd = 13). The most common neoplasm was breast cancer, and genitourinary cancer. No differences were found between the control and intervention
group for sociodemographic and medical parameters, except that patients in the
intervention group were prescribed more analgesics than those in the control
group (p < .001).
At pretest, the mean score for patients' Present Pain Intensity was 3.4 (sd =
2.5). Patients' Average Pain Intensity during the previous week was 5.1 (sd =
2.2), and patients' Worst Pain Intensity was 8.0 (sd = 2.2). No differences were
found between the groups.
Overall, patients showed low values on the different functioning scales of quality of life, especially on physical functioning and role functioning (data not
shown). Despite randomization, intervention patients showed lower levels of
Physical functioning (p = .05), and cognitive functioning (p < .05) than control
group patients. In addition to pain, patients reported a broad spectrum of symptoms, and experienced on average 4.4 symptoms (sd = 1.5) Most frequently, patients reported fatigue, pain, loss of appetite, sleep disturbance, and constipation. No differences were found between the control and intervention group.
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Tab/e 2.

Soc/odemograph/c, med/ca/, and pa/n charater/st/cs o f the pat/ente at
pretest

Female
Male

Age (mean in years (sd))
Education
Low
Middle
High

Control
group

Intervention
group

Pvalue

31%
69%

30%
70%

ns

58(12)

61(13)

ns

43%
31%
26%

38%
36%
26%

ns

2%
12%
4%
29%
12%
37%
16%

9%
8%
6%
34%
8%
32%
13%

ns

8%
22%
61%
9%

8%
23%
60%
9%

ns

20%
22%
28%
18%
10%
4%

26%
11%
17%
23%
13%
9%

10(14)

8(14)

ns

16%
39%
20%
41%
45%
35%
10%

23%
17%
30%
42%
40%
25%
4%

ns

71%
8%
10%
8%
4%

68%
6%
9%
13%
4%

*

82%

98%

<•<*>'

Primary tumor site (> 100%)
Lip, oral cavity, and pharynx
Digestive organs and peritoneum
Respiratory and intrathoracic organs
Breast
Bone, connective tissue, and skin
Genitourinary organs
Other (i.e., Hodgkin, non-Hodgkin lymphoma)

Disease stage
Local
Regional
Metastatic
Unknown/hot applicable

Treatment (> 100%)
No
Surgery
Chemotherapy
Radiation therapy
Hormonal therapy
Other (i.e., hormonal, immuno, laser)

Pain duration (mean in months (sd))
Pain location ( > 100%)
Head, face, mouth, cervical region
Breast, thoracic region
Upper shoulder, and upper limbs
Abdominal region
Lower back, lumbar spine, sacrum
Lower limbs
Anal, perineal, and genital region

ns

Pain cause
Tumor involvement
Cancer therapy
Tumor involvement and cancer therapy
Related to disease or debility
Unknown
Analgesics
ns: not significant, p>0.05; two-tailed.
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Nursing care
Continuity of care is achieved by providing a link between the hospital nurse
and the district nurse in the home setting. District nurses were asked about the
extent to which they were informed by hospital nurses about patients' pain complaints. Results showed that only 36% of the district nurses were informed by
hospital nurses about any aspect of patients' pain before discharge. There was no
difference between control group patients and intervention group patients in the
extent of information provided. The severity of patients' pain intensity was not
related to informing district nurses patients about patients' pain intensity.
After discharge, patients were visited by district nurses on average 9 times during the first 2 weeks (sd = 8; range 0 - 42). The number of visits remained stable
over a 2-month period; no differences were found between the control group patients and the intervention group patients (Table 3). At two weeks postdischarge,
30% of the district nurses had not contacted another healthcare provider in the
previous two weeks, 39% had contacted a colleague, 26% had contacted a general practitioner, and 6% had contacted another healthcare provider. No differences were found between the control and intervention group.

Tab/e 3.

Contacts w/th paf/ents af home

Number of contacts
with patient in
previous 2 weeks

Week 2
Week 4
Week 8

Control
group

Intervention
group

Total

Mean (sd)

Mean (sd)

Mean (sd)

9.1(6.6)
7.6 (5.6)
6.8(8.4)

8.8(8.1)
7.3 (6.3)
7.4(8.2)

7.4 (6.6)
7.9 (7.6)
6.1 (6.8)

Pvalue

ns*
ns
ns

' not significant

The most important reasons for home visits mentioned by district nurses were:
moral support (58%), hygienic care or technical nursing care (48%), wound care
or dressings (23%), health education (20%), observation (11%), medication administration (8%), and miscellaneous (9%). Pain was hardly mentioned as the
main reason for the provision of services by district nurses. The main reasons for
visiting the patient remained stable over time with moral support as the most frequently mentioned type of care provided. No significant differences were found
between the control and intervention group patients.
District nurses were also asked what services were provided regarding patients'
pain control. Results are given in Table 4. Although pain control was not the
main reason for visiting patients at home, pain was subject for discussion in the
majority of the patients (76%). Furthermore, the use of pain medication was discussed in 36%, and information on side-effects was provided in 21% at two
weeks after discharge. No significant differences were found between the control
and intervention patients. It is striking that nurses most frequently discussed the
Pain problem with the patient. Interventions that form an important foundation
'" Pain treatment, such as non-pharmacological pain interventions (e.g., heat.
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cold, massage, relaxation, and distraction), cognitive interventions (e.g.,
attention-diversion, instructions for self-care, structured educational programs,
and support in coping), behavioral interventions (e.g., family counseling, and
self-monitoring pain), and affective intervention (e.g., reduction of anxiety, anger, guilt, and depression) were rarely mentioned by the district nurses.
7ab/e 4.

Mosf /mportanf se/v/ces prowded by d/sfr/cf nurses

Most important services provided
(>100%)

Control
group

Intervention
group

Total

7I%80%
79%

81%
67%
74%

76%
73%
77%

32%
37%
46%

39%
30%
30%

36%
33% i
37% J

0%
7%
8%

6%
7%
ll%

3%
7%
10%

19%
7%
8%

17%
7%
7%

18%
7%
8%

0%
3%
0%

6%
7%
0%

6%
5%
0%

29%
10%
8%

14%
30%
15%

21%
20%
12%

7%
10%
4%

3%
0%
7%

5%
5%
6%

3%
7%
4%

3%
0%
4%

3%
3%
4%

3%
3%
0%

6%
10%
4%

5%
7%
2%

Discuss pain
week 2
week 4
week 8

Discuss use of medication and adherence
week 2
week 4
week 8

Provide relaxation, massage, etc.
week 2
week 4
week 8

Provide aids to reduce pain
week 2
week 4
week 8

Administer analgesics
week 2
week 4
week 8

Inform about side-effects
week 2
week 4
week 8

Consult other caregivers
week 2
week 4
week 8

Reduce anxiety
week 2
week 4
week 8

Provide wound care
week 2
week 4
week 8

'
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Effects of the Pain Education Program

q

District nurses were asked at week 4 and 8 to give their opinion about the additional pain information and instruction that was provided for the patients and
themselves. Overall, district nurses were positive about the additional information
and instruction received: 94% evaluated the Pain Education Program for district
nurses as (very) good at week 4, and 93% at week 8. In addition, 87% of the district nurses evaluated the Pain Education Program for patients as (very) good at
week 4, and 50% at week 8. In only 1 patient, the additional pain information
was evaluated as bad.
The effectiveness of the Pain Education Program was evaluated by the district
nurses as (very) good in 45%, not good/not bad in 32%, bad in 3%, and 19% did
not have an opinion at week 4. Nurses' opinion remained stable over time as
50% evaluated the effect of the Pain Education Program as (very) good at week
8.
It was hypothesized that the agreement between patients' and nurses' estimation of pain intensity would be better in the intervention group than in the control group. Agreement was defined as a nurses' estimation of patients' pain that
was equal to or within a range of ± 1 on a scale from 0 - 1 0 with patients' pain
intensity. Non-agreement was defined as a discrepancy of 2 or more between
nurses' estimation of patients' pain and patients' pain score. Overall, the Pearson
correlations between patients' pain intensity scores and the nurses' estimation of
patients' pain were r = 0.44 at 2 weeks, r = 0.54 at 4 weeks, and r = 0.53 at 8
weeks. Nurses accurately assessed patients' pain intensity in 57% at week 2, 64%
at week 4, and 59% week 8. For district nurses who were inaccurate in assessing

80

70 -

El Control group
Intervention group

60 50
2

40
30
20 •

10
0
week2(p<.0l) week4(p=.O6)
week8(ns)
Time (postdischarge)
figure 7.

/Agreement between paf/enfs' pa/n /ntens/iy and nurses' esf/maf/bn of
paf/enfs' pa/n

171

Chapter 9

patients' pain, pain intensity was most frequently overestimated (72%, 68%, and
6 1 % at week 2, 4, and 8, respectively).
Results showed that district nurses in the intervention group significantly better estimated patients' pain intensity at 2 weeks postdischarge than in the control group (Figure 1). At week 4 and 8, there was a trend that district nurses of
patients in the intervention group better estimated patients' pain than district
nurses of patients in the control group.
7ab/e 5.

Mvrses' estimation of satisfaction w/fh pa/'n freatinenf and pa/n re//ef

Nurses' assessment of
satisfaction with
pain treatment*

Week 2
Week 4
Week 8

Control
group

Intervention
group

Total

Mean (sd)

Mean (sd)

Mean (sd)

3.5(1.4)
3.2(1.4)
3.0(1.4)

2.6(1.3)
2.4(1.0)
2.4 (0.9)

3.0(1.4)
2.8(1.3)
2.7(1.2)

4.0(1.7)
3.9(1.7)
3.7(1.7)

3.6(1.4)
3.3(1.5)
3.6(1.3)

3.8(1.5)
3.6(1.6)
3.7(1.5)

Pvalue

<.oi

•

<.0l
<.O5

Nurses' assessment of
patients' pain relief*
Week 2
Week 4
Week 8
*:
":
<:

n?
rs
ns

scores range from I to 5, with higher scores indicating less satisfaction with the pain treatment,
scores range from I to 6, with lower scores indicating more pain relief.
not significant.

District nurses were dissatisfied with the pain treatment in only a minority of
patients: 2 1 % at week 2, 2 1 % at week 4, and 4% at week 8. At all assessment
points, district nurses of patients in the intervention group were significantly
more satisfied with patients' pain treatment than the nurses in the control group
(Table 5).
When examining the differences between the answers from the patients and
the nurses' perceptions, the exact agreement between the nurse and the patient
varied from 15 - 24% at the three assessment points. Two weeks after discharge,
significantly less difference was found in the intervention group in the estimation
of patients' satisfaction with the pain treatment compared with the control
group (p = .05). No differences were found between the control and intervention
group at week 4 and 8.
Nurses were asked to assess patients' relief with the pain treatment. Two
weeks after discharge, the district nurses reported that 44% of the patients had
complete, strong, or moderate relief from the pain treatment. At week 4 and 8,
pain relief was reported by 53% and 52%, respectively. The exact agreement between what the patient reported about the extent of pain relief and how nurses
estimated patient's pain relief varied from 19 - 28% at the three assessment
points. A large discrepancy between patient's pain relief and nurse's estimation
of patient's pain reiief was found: the discrepancy varied from 39 - 47%, meaning that nurses frequently assess the relief from pain treatment differently
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compared with the patients. No differences in discrepancy between district
• t
nurses and patients were found between the control and intervention group. ,•?

Discussion and conclusion
In this study, the role of district nurses in the care of cancer patients with
chronic pain at home was investigated, as well as the effect of the Pain Education
Program. In total, 115 district nurses and 104 patients were enrolled in a prospective, longitudinal, randomized controlled study. Both patients and district
nurses were followed-up for two months postdischarge.
Results showed that, despite randomization, patients in the intervention group
differed at pretest from patients in the control group with respect to analgesics
administered, physical functioning and cognitive functioning. Postdischarge,
more patients died in the intervention group (41%) compared with the control
group (20%). It appeared that the randomization was not fully effective in yielding balanced intervention and control groups. This high percentage of dropouts,
mainly due to patients deaths, might have biased the results. Consequently, results in the groups with district nursing need to be interpreted with caution. Possible bias might also be caused by district nurses and patients in the control
groups being interviewed four times. Consequently, district nurses of control
group patients might have increased their care for control group patients because they became aware of participating in a pain study. For patients, the attention paid to their pain might have been an intervention in itself. If so, the results
might be an underestimation of the effects found in this study, as the control
group patients might do it better than less intensively studied control groups.
Because advanced cancer patients with pain are often cared for by various
healthcare providers, co-ordination and continuity of care is a requisite. Results
showed that continuity of care was poor as only 36% of the district nurses were
informed by hospital nurses about patients' pain. This result is in agreement with
other Dutch studies finding reporting that co-ordination between hospital caregivers and primary caregivers was low.*^°
Pain was rarely the reason for referring the patient to district nurses. Most frequently, patients were referred to district nurses for moral support and hygienic
or technical nursing care. We were surprised by the result, that pain was rarely
the main reason for provision of district nurses, while most patients experienced
moderate to severe pain at home. Nevertheless, district nurses considered patients' pain problems as very important. All district nurses were willing to participate in the study and frequently underlined the importance of adequate pain
control. However, besides discussing the pain problem with the patient, results
showed that district nurses rarely applied pain-relieving interventions.
The evaluation of the Pain Education Program showed that district nurses were
positive about the additional information and instruction received, and evaluated
the effectiveness of the Pain Education Program as good or very good in approximately half of the patients. Results showed the district nurses are not well informed about patients' pain. In the control group, more than half of the district
nurses could not accurately estimate patients' pain. Although it is often found
that nurses have difficulty estimating patients' pain, this result is striking because
the district nurses visited the patients on average once per day or every other
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day. District nurses in the intervention group significantly better estimated patients' pain intensity; however, the difference between the control and intervention group results decreased over time.
Most district nurses were satisfied with patients' pain treatment, with only approximately 20% being dissatisfied. District nurses in the intervention group were
more satisfied with patients' pain treatment than those in the control group, and
showed less discrepancy with patients in the assessment of satisfaction with pain
treatment. Regarding nurses' estimation of pain relief, it was found that patients'
pain was relieved in approximately half of the patients. Results showed no differences between control and intervention patients. The agreement between what
pain relief was reported by patients compared with what was reported by district
nurses about patients' pain relief was low. This study showed that district nurses
of patients who received the Pain Education Program were hardly more actively
involved in the treatment of pain compared with nurses in the control group.
The findings in this study suggest a significant but moderate effect of the Pain
Education Program with district nurses playing only a minor role in the treatment
of cancer pain. This result is in agreement with a recent review article evaluating
the beneficial effect of aftercare in chronic patients, in which it was found that a
majority of the studies reported no clear beneficial effects of the interventions.^
We also found a limited extent of communication between district nurses and
other healthcare providers. District nurses don't frequently contact general practitioners about patients' pain problems and visa versa. In view of the huge number
of patients who are dependent on a combination of healthcare professionals,
more intense teamwork in the home situation should be stimulated. The district
nurses should consider the general practitioner and other caregivers as their partners to whom they can refer for help and advise without much ado.
Results showed that the intervention did not fully work as intended for the district nurses. What are the reasons for finding no strong effects in district nurses'
use of pain interventions? The Pain Education Program for district nurses was entirely built around the patients that were cared for by district nurses. The district
nurses received no separate training, but were "only" informed. It might be that
in order to involve district nurses more actively in the pain treatment, they should
be trained in applying nursing interventions. This means that in order to transfer
pain relieving techniques from the hospital in the home situation, it is insufficient
to provide merely verbal or written information. A more extensive program seems
to be necessary. This result is in congruence with a Dutch study in which general
practitioners received unsolicited written suggestions, finding no change in patients' pain intensity.'"' From this, it can be concluded that improving the pain
knowledge in healthcare providers does not automatically lead to a change in
their behavior.
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Introduction
Cancer pain has characteristics of both chronic and acute pain. Like acute pain,
cancer pain is directly associated with tissue damage. When cancer pain persists
and gets worsens, it can serve as a sign of the progression of disease," and can
produce feelings of hopelessness and helplessness, emotional distress, and can
have a negative impact on coping techniques. Cancer pain is best described as a
complex, multidimensional model. Pain, and especially cancer pain, is not only a
nociceptive, physical experience, but involves affective, cognitive, behavioral, and
sociocultural dimensions. The cognitive dimension refers to the way patients
think of their pain and what the pain means for them, in terms of thoughts, beliefs, attitudes, and self-efficacy expectations. Although a considerable body of
knowledge exists on the role of pain cognitions in non-cancer patients, only a
few studies in cancer pain patients have shown that pain beliefs are associated
with increased pain intensity." Turk and associates* found that patients with
cancer-related pain reported significantly higher levels of cognitive and behavioral fear-responses to pain than did patients with non-cancer pain. The meaning
patients ascribe to their pain may differ from perceiving pain as a challenge ("I
am going to fight as long as I can"), as an enemy ("It is like being attacked"), or
as a punishment ("Why is God punishing me?").'
In chronic non-cancer pain, it is generally agreed that the meaning assigned to
pain can play an important role in the experience of pain and in the response to
treatment. Several studies have demonstrated the impact of pain cognition on
patients' pain experience, disability, distress, non-adherence, and outcome of
treatment.*'8•" Particularly, catastrophizing has been associated most strongly
with depression, poorer adjustment, and higher intensity of p a i n . " - ' " " Studies
on catastrophizing have been conducted only in chronic benign pain. Although
numerous studies have demonstrated that treatment of cancer pain is often inadequate,""" the impact of pain cognition on patients' cancer pain experience
remains unknown.^ Whatever importance pain cognition may have in the multidimensional model of cancer pain, the patient is best treated when none of these
aspects are neglected in the treatment of pain. A better understanding of the
role of pain cognitions might have important implications for the treatment of
cancer pain.
In the past two decades, over one dozen instruments have been developed to
measure the cognitions, beliefs, and attributions patients have about the cause
of the pain and their self-efficacy expectations, e.g.. Cognitive Error Questionnaire,"-^ Pain Cognitions Questionnaire^ Cognitive Evaluative Questionnaire,*'
Survey of Pain Attitudes,"-** Pain-Related Control Scale,"-" Pain Beliefs Questionnaire,'" Pain Beliefs and Perceptions Inventory;'**"-" Pain Information and Beliefs
Questionnaire," Pain Catastrophizing Scale, *'-*° Inventory of Negative Thoughts in
Response to Pain/" and Pain Cognition List-Experimental version.**
Although a variety of self-report measures are nowadays available, most measures have not been used extensively in different research settings, in many scales
of these measures, the scales show considerable overlap, not all measures have
been psychometrically well constructed, and some measures have shown disappointing results regarding validity aspects.** In only a few studies, psychometric
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properties of the various measures to assess pain cognitions have been com- < ->?4t
pared.»-*
Of all measures available, only the Pain Cognition List-Experimental version,
measuring patients' self-statements about the pain and the extent to which patients are effective in dealing with the pain, has been developed in the Dutch language. The Pain Cognition List has only been studied in chronic benign pain patients,** and was recently further validated in an extended population diagnosed
with e.g., back pain, fybromyalgia, Complex Regional Pain Syndrome, and rheumatoid arthritis.«
In the present study, we assessed pain cognitions in cancer patients with
chronic pain. To our knowledge, the present study represents a first effort to validate a questionnaire measuring pain cognitions in cancer patients with chronic
pain. Because the Pain Cognition List consisted of an experimental version and
has only been studied in chronic benign patients, the psychometric properties of
the Pain Cognition List-Experimental version were first investigated. The purpose
of the present study was twofold. First, the psychometric properties of the Pain
Cognition List-Experimental version were described. By means of confirmatory
factor analysis, the factor structure, reliability, and validity aspects of the Pain
Cognition List, as originally described by Vlaeyen and associates,^ was replicated.
To validate the factor structure in cancer pain patients, an exploratory factor
analysis was conducted to find the best fit. Second, the occurrence of cognitions
in cancer patients with chronic pain was assessed, and the association with sociodemographic variables, medical variables, pain variables, and quality of life was
investigated. The study presented here was part of a larger study on the effects
of a Pain Education Program, with a follow-up of two months.

Methods
Design and patient population
The current study was part of a prospective, randomized trial in which the effect of a tailored "Pain Education Program" was investigated. Because the focus
of the present study is on comparing frequently used measures to evaluate the
adequacy of pain treatment in cancer patients, a detailed description about the
Pain Education Program is given elsewhere,'" and is only summarized in this report. Briefly, the tailored intervention consisted of a multi-method approach in
which verbal pain instruction, written pain materials, an audiocassette tape, and
the use of a pain diary were combined to inform and instruct patients about pain
and pain management. The main purpose of the "Pain Education Program" was
to empower patients in the process of relieving pain. The Pain Education Program
consisted of educating patients about pain and pain treatment, instructing them
to self-monitor pain in a diary, and instructing them how to communicate with
healthcare providers.
The patients in this study were admitted to the Antoni van Leeuwenhoek HosPital/the Netherlands Cancer Institute, a specialized cancer hospital in Amsterdam, the Netherlands. Patients who provided informed consent were enrolled in
the study if they met the following criteria: 1) pain related to cancer, or cancer
therapy; 2) a pain duration of at least one month; 3) a life expectancy of at least
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three months (assessed by physicians); 4) able to read and speak Dutch; 5) accessible by telephone; and 6) not residing in nursing home or retirement home.
Based on the assumption that patients who required district nursing after postdischarge would differ from patients without district nursing with regard to the
ability to perform daily activities, housing and living conditions, and pain complaints experienced, patients with and without district nursing were distinguished.

Procedure
Patients who met the inclusion criteria were approached to participate in the
study. Data were collected from the medical record and from interviews with patients who were willing to complete the informed consent form. The interview
was conducted by nurses. Data collected at baseline included information on patient demographics, medical variables, pain experience and pain treatment, quality of life, and patients' pain cognitions. Patients who were not able to fill in the
77-item Pain Cognition List-Experimental version on their own received help from
a nurse.

Measures
Pa/n cogn/f/on was measured by means of the Pain Cognition List-Experimental
version.'".*» The original Pain Cognition List-Experimental version consists of 77items describing the factors Pain Impact, Catastrophizing, Outcome Efficacy, Acquiescence, and Reliance on Health Care. The Pain Cognition List-Experimental
version consists of 5-point Likert self-report items with answer categories: total
agreement, relative agreement, neither agreement nor disagreement, relative disagreement, and total disagreement. The initial version has been tested by
Vlaeyen and associates'" in a study among 188 chronic benign patients.'" Preliminary analyses led to elimination of 27 items that were either too skewed, correlated on more than one factor, or did not significantly correlate with one of the
subscales. After testing, 50 items finally remained consisting of five factors. The
first factor, Pain Impact, describes the impact the pain has on the patients' functioning, by means of items such as: "I feel less and less capable of doing something". The second factor, Catastrophizing, describes the aversive aspect of the
pain experience, by means of items such as "The word pain frightens me." Outcome Efficacy, the third factor, represents the patient's expectation that a given
behavior will lead to certain outcomes. An example of this factor is: "relaxation
exercises decrease the pain". The fourth factor, Acquiescence, describes a certain
passivity and the expectation that responding in a different way is futile and unnecessary, by means of e.g., "I think the best thing to do is to wait and see what
happens." The last factor, Reliance on healthcare, shows the expectation that
change is possible, but can only be brought about by others. An example of the
last factor is "Somebody must be able to help me." Results showed that the five
factors accounted for 39.9% of the total variance, internal consistency ranged
from 0.61-0.88, and test-retest reliability ranged from 0.42 - 0.92.
In a subsequent study, the Pain Cognition List was further validated in an extended population of more than 900 patients.***' A revised factor structure
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provided support for four factors with 39 items accounting for 35.4% of the variance. The internal consistency ranged from 0.64-0.88. The intercorrelations between the factors ranged from 0.01 - 0.45, and the test-retest reliability ranged ?
from 0.51-0.73. The former factors Catastrophizing, and Reliance on Health corresponded closely to the original factors. The factor Pain Impact was partly modified. The new factor that emerged was labeled Optimism, describing the positive
attitude of the patients despite their pain complaints. The factor Outcome Effi- !
cacy emerged in a somewhat different way, and was newly labeled Internal Con- i
trol. Internal Control describes the extent to which pain can be influenced. The
original factor Acquiescence was not confirmed in the revised version. Finally, the
factor Pain Disability emerged, describing the impact the pain has on the patients' functioning. It is concluded that the original reported factor structure ; «.
could only be partly replicated.
5oc/oc/emograph/c data included e.g., gender, age, education, and employment. Medical variables consisted of variables such as diagnosis, time since diagnosis, tumor site, disease stage, and treatment.
Pa/n experience was measured by means of the Dutch Language Version of the
McGill Pain Questionnaire (MPQ-DLV). This measure consists of a self-report instrument with sensory, affective and evaluative categories describing the multidimensional components of pain. Reliability, and validity of the questionnaire have
been established.^"
Pa/n /ntens/ty was assessed using an 11-point Numerical Rating Scale. Patients
were asked to indicate Present Pain Intensity, Average Pain Intensity in the past
24 hours, and Worst Pain Intensity from 0 (no pain) to 10 (pain as bad as you can
imagine). The Numeric Rating Scale has been demonstrated to be a reliable and
valid measure of pain intensity.'"
Pa/n treatment. Pharmacological pain treatment was evaluated by assessing
the pharmacological pain treatment received. Non-pharmacological pain treatment was measured by assessing the use of e.g., massage, heat, relaxation to relieve pain.
0 u a % of//fe, including functioning scales such as: physical functioning, cognitive functioning, role functioning, emotional functioning, and social functioning
was evaluated by the European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire (EORTC QLQ-C30+3), which has demonstrated acceptable levels of reliability and validity."

Statistical analysis
Analyses were carried out using the statistical package SPSS for Windows version 7.5. Statistical significance was at p < .05 level, two-tailed. In the analyses,
all reverse-scored items on the pain Cognition List were recoded. Means, standard deviations, and frequencies were estimated to describe the patient population. Comparisons were made using Student's t-tests. Internal consistency reliability of the Pain Cognition List-Experimental version was assessed by Cronbach's alpha coefficients.
Construct validity, the degree to which an instrument measures the construct
under investigation, was assessed by: (1) factor analysis; (2) correlations between
subscale scores; (3) correlations between the Pain Cognition List and sociodemographic variables, e.g. age, and gender, (4) correlations between the Pain
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Cognition List and variables regarding pain duration, pain intensity, quality of
life, and use of non-pharmacological pain treatment (concurrent validity); and (5)
the degree to which a measure can distinguish between individuals (discriminant
validity).
The internal structure of the Pain Cognition List-Experimental version was assessed through factor analyses. First, confirmatory factor analysis was conducted.
In a confirmatory factor analysis, the relations between variables are specified a
priori and based on previous research. The aim is to confirm the fit between the
previous found model and the actual structural model in the current data set.^ in
case of an unsatisfying fit a new exploratory factor analysis with oblique (Oblimin) rotation has been carried out. Multitrait Analysis Program (MAP), a technique based on the examination of item-scale correlations, was used to examine
the internal structure." Kaiser Meyer Olkin measure of sampling adequacy was
performed to determine whether the data were appropriate for an exploratory
factor analysis. Items that were not quasi-normal distributed because of skewness >1 or < -1 were deleted. Oblique rotation rather than orthogonal rotation
was selected because the objective was to obtain factors that were correlated
and theoretically meaningful. Factors were identified until the eigen-value fell below 1.0. Items were included in the factor if they loaded > .40 on either, but not
both, factors. Of those items having high factor loadings on two factors, correlations between the item and the factor were calculated. When the correlation coefficients differed less than .05, the item was excluded. When the difference was
more than .05, the item was assigned to the factor with which it correlated most
highly.
To demonstrate validity, correlations among the factors and data regarding sociodemographic variables, medical variables, pain, quality of life, pain knowledge, and pain treatment were described by means of Pearson product-moment
correlations.

Results
Patient characteristics
A total of 383 patients satisfied the selection criteria. Seventy patients (18%)
declined to participate in the study for the following reasons: 48 patients (69%)
found the study too burdensome, 15 patients (21%) were not motivated, and 7
patients (10%) were too ill. Of the 313 participating patients, 63% were female
(N = 196). The mean age was 56 years (sd = 12), and almost three fourth of the
patients was married (74%). Patients' education level ranged from low (41%),
middle (33%) to high school education (26%). Only 12% of the patients (N=38)
were employed.
Patients suffered from cancer of different sites (Table 1), most frequently in an
advanced stage (58%). Although various cancer treatments were provided, no
anticancer treatment was provided in 22% of the patients. Pain in the abdominal
region and in the lower back region was reported most frequently. The mean
pain duration was 14 months (sd = 33, range = 1 - 324 months). Patients' Present Pain Intensity was on average 3.3 (sd = 2.3), the Average Pain Intensity was
4.9 (sd = 2.1), and the Worst Pain Intensity was 7.7 (sd = 2.1). In total, 88% of
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7-

Characteristics o f the study popu/at/on

Number of
patients

Type of cancer (> 100%)
Lip, oral cavity, and pharynx
Digestive organs and peritoneum
Respiratory and intrathoracic organs
Breast
one, connective tissue, and skin
Genitourinary organs
Other (e.g., non Hodgkin's lymphoma)

18

(%}

38
34
94
43
74
35

(5.8)
(I2.I)
(10.9)
(30.0)
(13.7)
(23.6)
(II.2)

Extent of disease
Local
Regional
Metastatic
Unknown
Not applicable

45
60
182
9
17

(14.4)
(19.2)
(58.1)
(2.9)
(5,4)

Cancer treatment (>100%)
None
Surgery
Chemotherapy
Radiotherapy
Hormonal therapy
Other and unknown

70
56
II8
58
28
21

(22.4)
(17.9)
(37.7)
(18.5)
(8.9)
(6.7)

Pain location (> 100%)
Head, face, mouth
Breast, thoracic region
Upper shoulder and upper limbs
Abdominal region
Lower back, lumbar spine, sacrum, coccyx
Lower limbs
Anal, perianal, and genital region
Everywhere

66
64
91
124
122
85
17
2

(2I.I)
(20.4)
(29.1)
(39.6)
(39.0)
(6.5)
(5.4)
(O.I)

Source of cancer pain ( > 100%)
Direct tumor involvement
Cancer therapy
Associated with cancer disease
Unknown

242
75
21
14

(77.3)
(24.0)
(6.7)
(4.5)
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the patients were prescribed analgesics: 72% received non-opioids (WHO step |),
38% received weak opioids (WHO step II), and 36% received strong opioids (WHO
step III/IV). In the hospital, patients were asked to fill in the Pain Cognition ListExperimental version. Of the 313 participating patients, 21 patients did not fill in
the Pain Cognition List: 6 patients died before discharge, 6 patients did not return the questionnaire by mail, 8 patients considered filling in the questionnaire
too burdensome, and 1 patient considered the questionnaire too long. In addition to these patients, 4 patients were excluded from further analyses because of
missing values that consisted of 8 or more of the 77 items. Patients with less
than 8 missing values were included in the analyses by recoding the missing item
to "neither agreement nor disagreement" (score 3). Altogether, the analyses were
performed on 288 patients (92%).

Replication of the confirmatory factor analysis
A replication study of the Pain Cognition List-Experimental version was carried
out to evaluate the five-factor structure. The original structure, as tested by
Vlaeyen and associates,"" consisted of the factors Pain Impact (17 items), Catastrophizing (17 items), Outcome Efficacy (7 items), Acquiescence (4 items), and
Reliance on Health Care (5 items). Results of exploratory principal component factor analysis with Oblique rotation showed that the five-factor structure could not
be replicated. An examination of the eigen-values, however, suggested a fourfactor instead of a five-factor structure. When forcing the initial five-factor structure, Kaiser's measure of sampling was unsatisfactorily high. Of the 50 items, 7
were not normally distributed, and 5 items loaded on more than one factor while
the correlation coefficient difference was less than 0.05. The factors "Outcome
Efficacy," "Acquiescence," and "Reliance on health care" showed marginal levels
of reliability: 0.59, 0.55, and 0.43, respectively. The inter-factor correlations were
high (r = -0.08 to 0.53), meaning some overlap between the factors. Table 2

7ab/e 2.

Summary sfaf/sf/cs of trie confirmatory factor ana/ys/s for the
subsca/es of fne Pa/n Cbgn/f/bn L/sf-Cancer patients

Factor

Number Scale
of items mean

sd

Cronbach's
alpha

Scale intercorrelations
1
2
3
4

Exploratory factor analysis
Pain Impact (I)

17

46.3

I3.3

0.86

Catastrophizing (2)

17

49.5

I3.3

0.83

Outcome Efficacy (3)

7

21.6

5.3

0.59

Acquiescence (4)

5

I3.7

3.8

0.55

Reliance on Health Care (5)

4

I9.3

3.4

0.43

• p<0.0l
" p < 0.00I
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presents the mean and standard deviations for the Pain Cognition List subscales
and total score.
It is concluded that the five-factor structure was not confirmed in this population of cancer pain patients. The obvious difference in the factor structure needs
to be further explored. Although the differences may, in part, be due to
Tab/e 3.
Item

Factor structure of trie Pa/n Cogn/f/on Z./sf for cancer pat/ents
Description

Factor Factor Factor Factor
1 2
3
4

Factor 1. Pain Impact (22 items)
21
20
7
29
23
40
22
14
42
74
6
5
43
71
66
34
I
72
76
39
46
61

I think I can manage for myself in daily life very well
My attitude has not been influenced a great deal by my pain
I have diversion enough t o keep the pain bearable
I think I have learned h o w t o deal/cope with the pain
The pain does not keep me from enjoying my life
In the past I could get caught up in (all sorts of) nice things,
but the pain is making that impossible for me n o w
It looks like my pain comes t o the front every time
I think I am actively engaged
W h e n I am busy doing something I can forget my pain
I feel less and less capable of doing something
Whenever I feel pain or not, I always do what I had planned t o d o
I feel handicapped by my pain
Because of my pain, I don't feel I'm a fit person anymore
I feel powerless against the pain
I have become physically weaker and weaker
Pain will drive me crazy one day
My thoughts are concentrated on pain all the time
The w o r d "pain" frightens me
I cannot live without pain-killers
I think I live very tense
I think I can influence my pain in a positive way
I have become t o feel psychologically weaker

0.66
0.65
0.65
0.61
0.61
0.60
0.59
0.58
0.58
0.55
0.54
0.54
0.53
0.53
0.50
0.48
0.48
0.47
0.45
0.43
0.42
0.41

Factor 2. Social Comparison (4 items)
25
26
62
68

I like to talk with people who have the same problems
as me, because I can learn a lot from them
I often think: "Why is this happening to me?"
I find it important to talk a lot with my partner/family/
friends about my pain
Somebody must be able to help me

0.62
0.57
0.53
0.42

Factor 3. Acquiescence (4 items)
48
59
63
44

I think
I think
I think
I think

I must learn t o live with the pain
the best thing t o d o is t o wait and see what happens
I will never get rid of this pain
there is nothing I can d o against my pain

Factor 4. Active Coping (4 Hems)
52
49
50
12

I think tension increases the pain
Relaxation exercises decrease the pain
I think the pain is a signal that I should take it easy
I think psychological factors have t o do with my pain t o o

0.65
0.61
0.60
0.55

0.59
0.58
0.55
0.50
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differences in patient population, questions are also raised about the psychometric qualities of the Pain Cognition List.

Results of the exploratory factor analysis
In subsequent analyses, the factor structure of the original 77 item Pain Cognition List was analyzed to find the best fit. Based on the examination for skewness
(>1 or <-1), 15 items were deleted from further analyses. Because of linear dependency, meaning that a variable can be perfectly explained by another variable, 7 items were deleted in sequence of their multiple R. To determine whether
the data were appropriate for an explanatory factor analysis. Kaiser Meyer Olkin
was calculated as 0.82, which can be valued as "meritorious."" Based on the
scree plot, an examination of the eigen-values suggested a modified model with
four factors. Thirty-four items finally remained and constituted the Pain Cognition List for Cancer patients. The four factors accounted for a total of 39% of the
variance. Results of the factor analysis are given in Table 3. Factor 1, Pain Impact,
accounted for 20% of the variance. This factor, primarily concerning the impact
the pain has on the patients' functioning, consisted of 22 items. High scores on
this factor indicate that patients think that their behavior is not effective in dealing with their pain. The 4 items of factor 2, Social Comparison, accounted for 8%
of the variance. Patients with high scores on this factor relativize their situation
by comparing their situation with others. The third factor, Acquiescence, includes
4 items resembling a certain degree of passivity and accounted for 6% of the
variance. This factor describes the locus of control that people experience over
their pain. Patients with high scores on this factor have a certain degree of passivity and the expectation that responding in a different way will not help to deTab/e 4.

Summary staf/sr/cs of trie exp/oratory factor ana/ys/s for trie subsca/es
of trie Pa/n Cogn/t/on /./st-Cancer pat/ents

Factor

Number Scale
of items mean

Sd

Cronbach's
alpha

Scale intercorrelabons
1
2
3

Confirmatory factor analyses
ilyses
22

6I.4

17.3

0.89

Social Comparison (2)

4

12.4

3.7

0.51

0.08

Acquiescence (3)

4

I2.3

4.0

0.59

0.07

-0.03

Active Coping (4)

4

10.9

3.6

0.53

-0.01

-0.05

Pain Impact (I)

-0.03

crease their pain. The last factor, Active Coping, includes 4 items representing the
expectancy that a given behavior will lead to a decrease in pain intensity; this factor accounted for 5% of the variance.
Compared to the original factor structure reported by Vlaeyen and associates,"
and Nooyen-Haazen and associates,** in the present study a different structure
was found. The main finding was that the factor Catastrophizing, focusing on
the aversive aspect of the pain experiences, did not emerge as a factor. Items like
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»I often think back to the days when I had no pain," "I consider myself as an unlucky person," "I think that fate hit me," and "I consider myself to be a hopeless
case" did not load on any factor. When comparing the results of our study with
those of Vlaeyen and associates,** only 6 of the 17 items, originally representing
the factor "Catastrophizing," were loading on one of the scales: 5 items loaded
on the factor Pain Impact, and 1 item on the Social Comparison. When comparing the results of the present study with those of Nooyen-Haazen and associates,'" only 6 of the 16 items emerged. Items loading on the factors Social Comparison, Acquiescence, and Active Coping were only partly found in the original
factor structure.
Table 4 presents summary statistics for the four factors and the total scale *
structure. The Cronbach's alpha coefficient for Pain Impact was high (r = 0.89),
while the other three scales demonstrated low reliability estimates: 0.51, 0.59,
and 0.53, respectively. The finding of low internal consistency of the factors Social Comparison, Acquiescence, and Active Coping might be partly due to the
small number of items representing the factors. The means of scale intercorrelations indicate that each scale provides unique information and is factorially distinct. The intercorrelations ranged from -0.05 to 0.08, suggesting that each scale
is tapping a separate factor.

Relationships of Pain Cognition List for cancer patients to
sociodemographic variables
Analyses were conducted to determine how patients' pain cognition was related to sociodemographic variables, such as gender, age, and level of education.
Results showed no significant differences across gender for all factors (Table 5).
Pearson product-moment correlations showed that older patients were more passive (Acquiescence) in the way they respond to the pain than younger patients
(r = 0.33, p < 0.01). Age had a slight but significant correlation with Pain Impact
(r = 0.14, p < 0.01) and Social Comparison (r = -0.19, p < 0.01), but not with
Acquiescense and Active Coping. Regarding education, the results showed that
higher educated patients had higher scores on Acquiescence (r = -0.31, p <

fab/e 5.

Re/ar/onsh/p between the Pa/n Cogn/t/on /./sf- Cancer paf/ente and
genc/er

Factor

Pain Impact (I)
Social Comparison (2)
Acquiescence (3)
Active Coping (4)

Male

Female

Mean (sd)

Mean (sd)

60.8(18.8)
12.2 ( 3.7)
12.5(4.0)
l l . l ( 3.7)

61.8(16.5)
I2.5( 3.7)
12.1 ( 3.9)
10.8 ( 3.7)

Pvalue

ns'
ns
ns
ns

* not significant
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7aö/e 6.

Corre/af/ons between fne Pa/n Cogn/Y/on /./st- Cancer paf/ents and
pa/n var/ab/es, pa/n freafmenf, and qua//ty of //Ye
Pain
Impact

Pain duration

-0.02

Social Acquiescence
Comparison

-0.04

O.I 6 "

AcHvT""
Coping

0.04

Present Pain Intensity

0.30"

0.02

O.I 5 "

-0.02

McQII Pain Questionnaire
Pan Rating Index-Sensory
Pain Rating Index-Affective
Pain Rating Index-Evaluative

O.I 9 "
0.48«
0.35"

0.08
O.I 7 "
O.I 8 "

0.06
0.03
0.05

-0.07

Quality of Life
Physical functioning
Rde functioning
Cognitive functioning
Emotional functioning
Social functioning
Global quality of life

-0.44"
-0.42"
-0.25"
-0.46"
-0.32«
-0.54«

0.08
0.01
-0.03
-0.23"
-0.05
0.06

-O.I 3
-O.I 2
0.00
-0.02
O.I 2»
-0.08

O.I 6 "
-0.01
-0.01

Non-pharmacological pain treatment

-0.06

0.09

-0.29"

-O.I 7 "

0.02
0.00

0.06
0.08
0.02

• p < 0.05
" p < 0.01;two-tailed

0.01), while Pain Impact, Social Comparison, and Active Coping were not significantly correlated with level of education.
To demonstrate concurrent validity, the subscales of the Pain Cognition List for
Cancer patients need to demonstrate significant relationships to measures of the
same type of construct. In this study, a variety of scales was evaluated. Arbitrarily, pain duration, pain intensity, the 3 subscales of the McGill Pain Questionnaire,
the 7 functioning scales of the Quality of Life scale, and the use of nonpharmacological pain treatment were chosen as relevant variables to validate the
scale construct. Results are given in Table 6. Only those correlations with r > 0.25
(p < 0.01) are described in the text, as these are considered of practical clinical
significance. Higher pain intensity scores were significantly related to Pain Impact
(r = 0.30). Both the affective and evaluative categories of the McGill Pain Questionnaire were significantly correlated to Pain Impact (r = 0.48, and r = 0.35, respectively). Regarding quality of life, all functioning subscales were significantly
related to Pain Impact (r = -0.25 to -0.54), indicating that the higher the value on
the functioning scales and global quality of life, the higher the pain impact. Finally, the number of non-pharmacological pain treatments was significantly correlated to Acquiescence, meaning that the higher the amount of nonpharmacological pain treatments used by patients, the lower the patients' scores
on Acquiescence. From this, it can be concluded that scores on each of the cognitive factors, except for Active Coping, were significantly correlated with pain
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intensity, the McGill Pain scales, the quality of life functioning scales, and the use
of non-pharmacological pain treatment.
Discriminant validity was assessed by means of differentiating the responses of
patients for whom district nursing was necessary in the home setting and patients for whom no district nursing was needed. Results showed that patients
with district nursing were more often female (p < .05), older (p < .001), differed
in marital status (p < .05), and in having a profession (p < .05), differed with regard to the location of the primary tumor (p < .05), and treatment (p < .001).
Results regarding the cognitions subscale showed that patients with district nursing differed from patients without district nursing with regard to Pain Impact (p
< .001), and Acquiescence (p < .05), meaning that patients who needed district
fab/e 7.

/?e/af/onsh/p befween Pa/n Cogn/Y/bn /./sf for Cancer paf/ente and
oVsfr/'ct nurs/ng care

Factor

Pain Impact (I)
Social Comparison (2)
Acquiescence (3)
Active Coping (4)

With
district nursing

Without
district nursing

Mean (sd)

Mean (sd)

66.4(19.1)
12.1 ( 3.5)
12.9 ( 4.2)
10.7 ( 3.8)

59.0(15.9)
12.5 ( 3.8)
ll.9( 3.8)
II.0( 3.6)

p-value

< .001
ns'
<.05
ns

': not significant

nursing in the home setting showed more behavior that was not effective in
dealing with the pain, showed a higher degree of passivity, and scored higher on
the total scale compared to patients for whom district nursing was not deemed
necessary (Table 7).

Discussion and conclusion
The impact of cognitions on the pain experience in cancer patients is hardly
studied. The Pain Cognition List-Experimental version, measuring patients' selfstatements about the pain and the extent to which patients are effective in dealing with the pain, was developed in the Dutch language, but tested only in Dutch
non-cancer pain patients. In the present study, the factor structure, reliability,
and validity of the Pain Cognition List-Experimental version was studied for the
first time in cancer patients with chronic pain.
Based on previous research," a confirmatory factor analysis was conducted to
compare the fit between the previous model studied in non-cancer pain patients
and the actual structure among variables in a cancer pain population. The results
showed an unsatisfying fit. An exploratory factor analysis showed that the four
factors Pain Impact, Social Comparison, Acquiescence, and Active Coping, exPlained 39% of the variance. The main finding was that Catastrophizing, focusing
on the aversive aspects of the pain experiences, did not emerge as a factor. This
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is striking because catastrophizing thinking styles are found to be most strongly
associated with increased pain in non-cancer pain patients. Several reasons might
explain this result. First, an explanation for finding differences in factor structure
might be due to methodological weaknesses. Although the Pain Impact subscale
showed to be powerful, low alpha coefficients were found for the factors Social
Comparison, Acquiescence, and Active Coping. The low correlations indicate a
need for further revision of the Pain Cognition Questionnaire for cancer patients.
The Pain Cognition List is further limited by the fact that it originally consisted of
77 items of which only 34 items remained in the final analysis. Since only 34
items in this dataset loaded on four factors, 43 items were removed.
A second explanation might be that cancer patients present different pain cognitions compared to non-cancer pain patients. It is reasonable to assume that
cancer pain patients place greater emphasis on the physical aspects of pain than
non-cancer pain patients. Consequently, cancer patients might focus more on the
nociceptive components of the pain and less on the aversive aspects of the pain
experience. Cancer patients know the cause of their pain and, thus, they can deal
with their pain complaints whereas non-cancer patients in pain frequently cannot
identify the source of pain. As a result, the degree of catastrophizing might differ
between these two groups of patients. That cancer and non-cancer pain patients
react differently was suggested by Turk and associates,* finding that cancer patients appeared to think and worry more about pain, avoid activities, and generally feel more hopeless than patients with non-cancer related pain. However, until well-established, convenient, valid, and reliable measures are available to assess patients' pain cognitions, the difference might also be explained by other
reasons. From this, it can be concluded that pain cognitions in cancer pain patients cannot be easily compared with those in non-cancer pain patients.
Further research is needed to investigate whether the factor structure as found
in the present study can be confirmed in another cancer pain population. Second, we need to evaluate whether differences between cancer and non-cancer
pain patients can be replicated. Furthermore, it should be investigated whether
pain cognitions are stable over time, and whether cognitive-behavioral interventions can alter patients' pain cognitions over time. It is also necessary to establish
whether certain patients are more able to change their pain cognitions than others. Knowledge on the role of pain cognitions related to outcome of pain treatment may also further enhance treatment effectiveness. Given the fact that many
pain protocols are used in pain treatment, certain patient groups may not receive
the most appropriate treatment. The present study, however, was not conducted
to examine the value of pain cognitions in predicting response to regular pain
treatment. Despite the fact that the relative value of the factors Social Comparison, Acquiescence, and Active Coping was not fully understood, it seems advantageous to include a measure to assess pain cognition in cancer pain patients. It
appears to be useful to assess patient's pain cognition on admission and then tailor a treatment program to fit the patient's individual needs. Patients should then
be provided with different strategies to relieve pain depending on their beliefs
and perceptions of pain. To provide evidence for validity, the correlations of a
measure with related measures need to be further examined. Furthermore, the
methodology used in the present study to investigate the association between
pain cognitions and pain intensity and other variables was correlational and thus
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causal relations could not be derived. Finally, the test-retest reliability of the Pain ^
Cognition List should be determined in future research.
*
Caregivers most suited for assessing and changing patients' pain cognitions are
nurses, who should be alerted to the importance of assessing patients' cognitions
and beliefs. These assessments should provide the basis for tailored interventions,
Because nurses play an important role in changing patients' pain cognitions, they
should be educated how to assess patients' pain cognitions and be instructed
how to analyze interacting variables that increase patients' pain.
It is concluded that patients' cognitions and beliefs about pain are poorly studied. This is the first study to validate the Pain Cognition List for cancer patients,
and the results suggest that this measure has potential for understanding variance in cancer pain. Initial support is provided for the validity of the Pain Cognition List for Cancer patients. However, as noted before, further developmental
work is needed on this measure. The original factor structure of the experimental
version of the Pain Cognition List, as found in non-cancer patients, was not confirmed in this cancer pain population.
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Introduction
In the Netherlands, approximately one out of every three persons will develop
cancer at some stage in life,' and the majority of these patients will experience
pain at some time during their disease trajectory." Pain has been identified as a
complex phenomenon that is highly subjective and unique to the individual patient experiencing it.*-* Poorly controlled pain leads not only to deterioration of
physical functioning, emotional distress, and overall quality of life, but also influences sleep, fatigue, appetite, and other patient outcomes. Besides, severe pain
can lead to an increase in the number of hospital admissions or, on the other
hand, can lead to withdrawing from treatment.*
In the literature, approximately 50-75% of pain patients are reported to receive
inadequate pain treatment.'" A number of barriers have been recognized for inadequate pain, including obstacles related to healthcare professionals, the
healthcare system, and patients."-^ Much of the research on pain and cancer has
focused on the knowledge and expertise of healthcare providers, while less attention has been paid to the role of the patients themselves in managing their own
pain. Barriers related to patients concern attitudes toward opioid addiction, dependency, side-effects, tolerance, the use of pain medication around-the-clock,
the reluctance to report pain, and non-adherence with the pain treatment.
In this thesis, the development and effects of the Pain Education Program in
hospitalized cancer patients with chronic pain is investigated in a randomized
controlled clinical trial. The Pain Education Program, offered by specially trained
nurses, was tailored to the needs of the individual patient and was set up to
teach patients to cope better with their pain in the home situation.
In this chapter, the main conclusions are described. The discussion, which aims
to integrate methodological and theoretical aspects from the different chapters
of this thesis, is organized along the topics described in the overview of the Pain
Education Program (Chapter 1). These topics are related to: design, patient characteristics, Pain Education Program, (district) nurses, and the measures used to
evaluate the effectiveness of the intervention. Implications for clinical practice
and research, and an epilogue conclude this chapter.

Main conclusions
The many factors influencing the practice of pain treatment can be organized
by means of Donabedian's structure-process-outcome framework," describing
structural resources, process components, and outcome measures relevant for
adequate pain treatment. Results showed that, whether the quality of pain treatment was evaluated by means of pain relief,*" patient satisfaction,-"-" or with
pain management indexes,*"" the level of pain treatment was found to be inadequate in 31 - 60% of the patients. Except for the limited availability of pain
education and refresher courses for healthcare providers, the structural resources
were not the major cause of the suboptimal level of pain treatment. The process
components, such as the prescription of analgesics, use of patient education,
continuity of care, and communication between patient and healthcare providers
were shown to be more responsible for the suboptimal level of pain treatment.
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Patient education and empowering patients in their own pain treatment form
one of the cornerstones of effective pain management.^« In recent years, a few
studies have shown that educational interventions play a valuable role in pain
treatment.*"^ However, no studies have been conducted in which the effect of a
tailored educational intervention is evaluated longitudinally. In this study, the
Pain Education Program consisted of a cognitive-behavioral approach to inform
and instruct patients about pain. The content of the Pain Education Program consisted of: 1) educating patients about the basic principles of pain and pain management; 2) instructing patients how to report their pain in a pain diary; and 3)
instructing patients how to communicate about pain and how to contact the
most appropriate healthcare provider. Specially trained nurses were chosen as
patient educators, because patient education is a well-recognized responsibility
of nursing.
The intervention proved to be feasible: 75% of the patients had read the entire
pain brochure, 56% had listened to the audiocassette, and 86% of pain scores
were completed in the pain diary. The Pain Education Program resulted in an increase in patients' pain knowledge. A pain-reducing effect of the Pain Education
Program was found, however, this effect was primarily found in patients without
district nursing.
One component of the Pain Education Program was the use of a pain diary. Patients were asked to record their Present Pain Intensity on a numeric rating scale
from 0 to 10, once every morning and once every evening. Overall, patients were
conscientious with filling in the pain diary. Reporting Present Pain Intensity
showed to be more accurate than Average Pain Intensity as recalling pain intensity depended, in part, on the stability of the pain over time. Of the patients, 60%
reported that the pain diary itself helped them to gain more insight in their pain
complaints.
Based on the assumption that the goal of pain treatment is to allow patients to
function at a level they choose, and to die relatively free of pain,"» pain treatment
was evaluated as inadequate when substantial pain persists, independent of the
reason for this failure, e.g., insufficient pain medication, lack of patients' pain
knowledge, and non-adherence with the pain medication. Measuring adequacy
of pain treatment is important to provide evidence for the effectiveness of the
Pain Education Program. When evaluating the effects of the Pain Education Program, several commonly used outcome measures were compared. Results
showed that, when evaluating these measures simultaneously, the proportion of
inadequately treated pain patients varied extremely (16 - 91%). The choice of
measure, rather than pain treatment itself, determined the proportion of inadequacy. Furthermore, the evaluation of the psychometric characteristics showed
limitations for all outcome measures.
To address some limitations of measuring adequacy of pain treatment, the Amsterdam Pain Management Index was developed and evaluated. This index compares patients' Present Pain Intensity, Average Pain Intensity, and Worst Pain Intensity with a composite score of analgesics used, while correcting for what a patient considers as a tolerable level of pain. The Amsterdam Pain Management Index showed promising results regarding validity and responsiveness.
In patients who received the Pain Education Program, the adequacy of pain
treatment was improved compared to those who did not receive the intervention. A percentage of 56 - 60% of the variance in change on adequacy of pain
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treatment after discharge could be predicted with variables, e.g., the Pain Education Program, the Amsterdam Pain Management Index score at pretest, patients'
physical functioning, patients' social functioning, adherence to pain medication,
patients' pain knowledge, and the amount of analgesics used.
Adherence with pain medication is an underestimated problem in pain management. This was confirmed in this study as results showed that 25% of the patients was not able to recall the pain medication prescription during their hospital stay, and less than half of the patients were able to report the pain medication correctly. Postdischarge, the extent of medication adherence remained low:
49% of the patients reported not to be adherent to the pain medication, and
only 5 1 % reported that the interval of analgesic dosing was around-the-clock.
The Pain Education Program proved to be effective in increasing the extent to
which patients comprehend the pain medication prescription, and the degree of
adherence with the pain medication. However, the intervention did not have a
strong impact on medication adherence.
Because continuation of the pain treatment is primarily fulfilled in the home,
the role of the district nurse at home and the effectiveness of the Pain Education
Program was evaluated. In general, the continuity of care proved to be poor, as a
minority of district nurses was informed about patients' pain. Pain was rarely the
main reason for referring patients to district nursing. Although pain was discussed with the majority of patients, district nurses provided only few pain'?
relieving interventions, such as relaxation, cold, heat, and anxiety reduction. District nurses of patients who received the Pain Education Program provided a better estimation of patients' pain intensity than district nurses of patients in the
control group. Improved satisfaction with the pain treatment was also found, but
no change was found in the extent of observed pain relief.
Finally, patient-related factors that can have an important impact on cancer
pain management such as patients' cognitions and beliefs toward pain and pain
treatment were studied. The original factor structure of the experimental version
of the Pain Cognition List, as found in non-cancer patients, was not confirmed in
this cancer pain population. Nevertheless, results indicated that patients' pain
cognitions play an important role in patients' pain experience and in the extend
of change on adequacy of pain treatment.

Methodological and theoretical reflections
Design
When investigating the effects of an intervention, a randomized controlled trial
is considered as the most appropriate design. Even in advanced cancer patients,
such design is requisite." In this study, we conducted a prospective, randomized
longitudinal study utilizing a 'pretest-posttest experimental design.' Patients with
and without district nursing were distinguished. These two groups were randomly assigned to either a control group, in which regular pain treatment was
provided, or an intervention group in which, in addition to the regular pain treatment, the Pain Education Program was provided. Results showed that despite
randomization, patients in the intervention group with district nursing differed
from patients in the control group with district nursing with respect to analgesics
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administered, physical functioning and cognitive functioning. It appeared that 3
the randomization was not fully effective in yielding balanced intervention and ?
control groups. This might have caused some bias.
Possible bias might also include selection bias because of eligible patients refusing to participate in the study. The number of patients who refused was rather
low (18%), but patients who declined participation were significantly older than
those who participated, and females refused to participate more frequently than
males. Finally, it is possible that contamination bias was caused by the attention
paid to the patients' pain in the control groups. Both district nurses and patients
in the control groups were interviewed four times. District nurses of control
group patients might have increased their care for control group patients because they became aware of participating in a pain study. For patients, the attention paid to their pain, by means of interviewing them, might have been an intervention in itself. If that was the case, the results might be an underestimation of
the effects found in this study, as the control group patients might do it better
than less intensively studied control groups.

Patients
Patients with and without district nursing in the home setting were included in
the study if they had pain related to cancer, cancer therapy, or illness; a pain duration of at least one month; an expected hospital stay of at least three days; and
were expected to live at least three months after discharge from the hospital (as
assessed by the physician). Results showed that the majority of patients included
in the study were in a poor physical condition and reported low scores on the
quality of life scales. Overall, 25% dropped out during the follow-up period of
two months.
Although longitudinal studies are needed in the evaluation of interventions in
advanced cancer patients with chronic pain, they have the inevitable drawback of
larger number of dropouts. In addition to the high percentage of dropouts in the
total patient population, more patients died in the intervention group with district nursing (41%) than the control group with district nursing (20%). This high
percentage of dropouts, mainly due to patients death, might have biased the results. Consequently, results in the groups with district nursing need to be interpreted with caution.
It can be argued that there is a field of tension between, on the one hand, the
importance of limiting the number of dropouts which is preferred for analyzing
the results, and, on the other hand, the ethical considerations caused by the considerable burden for those patients in the last period of life. Both the high dropout rate and the bad health status of patients might have been avoided by including patients with a better health status, e.g., by means of including patients
with a life expectancy of 6 months or more. However, that would have made the
study less clinically relevant. Nevertheless, it is encouraging that such an intervention study can be conducted in seriously ill patients. The majority of patients
were able and willing to participate in the study and were also actively involved
in the intervention.
The present study was carried out at the Netherlands Cancer Institute/Antoni
van Leeuwenhoek Hospital, a cancer hospital where care is specially focussed on
cancer patients. Compared with non-cancer specific hospitals, not only are the
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patients different, but the nursing and physician personnel may also differ from
their colleagues elsewhere." In the Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital, all registered nurses received a special oncology nursing training. Consequently, the results from this study may not be directly generalizable"
to cancer pain patients in other settings.
The effect of a tailored Pain Education Program depends on the extent to
which patients are active users of the different parts of the intervention, and
whether the patients have time to use the instructions in the home setting. Results showed that, despite the high percentage of patients complying with the
use of the intervention, some patients found it difficult to comply with reading
the pain brochure, listening to the audiocassette, and filling in the pain diary.
This might be due, in part, to the demands of self-efficacy that are more difficult
to achieve in patients who are seriously ill.

Pain Education Program
Most cognitive-behavioral interventions have been studied in chronic noncancer patients. There are very few such interventions for cancer pain patients.
Educational interventions for cancer patients primarily concentrate on increasing
cancer knowledge, decreasing concerns about taking pain medication, improving
adherence with the pain medication prescription, and increasing the prevention
of side-effects.*^"•**•** Because patient education is one of the cornerstone of
pain control," it is striking that only a few studies have been conducted on the
longitudinal effects, and on strategies for relieving pain in hospitalized patients.
In this study, the Pain Education Program was refined by tailoring the intervention to the needs of the individual patient. One disadvantage of a tailored intervention is that it is a relatively time-consuming and intensive procedure compared to an intervention that is standardized and applied to all patients in the
same way. The Pain Education Program was provided in a one-to-one setting lasting between 30 and 60 minutes in the hospital, followed by two phone calls taking approximately 5-15 minutes each. It is not clear whether a tailored intervention, which takes approximately 1-1'A hours, is more valuable than a standardized intervention that is applied to all patients. Therefore, the time expended on
each patient during the implementation of the Pain Education Program should be
weighed against the time spent on other educational interventions. Other intervention studies, however, did not mention the time needed to conduct the intervention. Furthermore, the cost-effectiveness of the Pain Education Program
should be studied. The extra hour spent per patient should be compared with the
improved pain knowledge, decreased pain intensity, increased medication adherence, and improved quality of pain treatment.
It remains to be established what sections of the Pain Education Program are
most powerful, and whether all components of the multi-method intervention
are needed to relieve pain: some components may be more effective in relieving
pain than others. For example, one important component of the Pain Education
Program was to let patients self-monitor pain in a pain diary. Research evaluating
the effects of monitoring pain twice daily in the hospital showed that monitoring
pain was effective in improving nurses' pain knowledge and attitudes, and decreasing patients' pain intensity."" Monitoring pain alone may be sufficiently effective to decrease patients' pain. On the other hand, for patients with a stable
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pain pattern who report little fluctuation in pain level, the use of a pain diary
seems to be of less relevance. Investigations are needed to test the effects of the
separate components of the Pain Education Program separately, and to investigate what type of patient benefits most from the Pain Education Program. However, it might be possible that the total Pain Education Program is more effective
than the separate components.
Finally, the intervention was carried out by specially trained nurses. It remains
to be seen if the Pain Education Program can be successfully carried out by
nurses on the ward, who have to carry out the intervention during their daily
work.

(District) nursing
Results showed that the intervention was beneficial for all intervention group
patients, with less convincing results in patients with district nursing than in
those without district nursing. Although the intervention groups showed to be
treated more adequately for their pain, a significant decrease in pain intensity
was found in the intervention group without district nursing. The question arises
why less pain relief was achieved in the group with district nursing? A first explanation might be due to differences between patients with and without district
nursing: patients who received district nursing at home were older, experienced
more complex pain problems, and needed more help than patients without district nursing. Second, this type of intervention may not have been powerful
enough for patients with a progressive disease experiencing multiple chronic pain
problems. Self-efficacy is perhaps more difficult to accomplish in seriously ill patients and, therefore, these patients benefit less from the Pain Education Program. A third explanation might be that for some patients, a more aggressive
pain treatment may be needed. Finally, it might be that for some patients the
goal of complete pain relief cannot be achieved. Despite the fact that many studies have shown that cancer pain can be controlled in approximately 90% of the
patients, no sufficient evidence is provided regarding the effectiveness of the
World Health Organization analgesic ladder by means of randomized controlled
trials."»
Nurses and district nurses play a significant role in the assessment and management of cancer pain. This study showed that district nurses of both the control and intervention group patients were willing to participate in the study.
However, district nurses of the control group patients might have paid extra attention to the pain of the control group patients, because they were triggered by
being interviewed about patients' pain complaints. If so, this might have caused
some bias resulting in an underestimation of the effects of the Pain Education
Program for district nurses.
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Measures
Several valid and reliable measures were used to evaluate pain-related outcomes in patients. However, when evaluating the effects of the Pain Education
Program, critical concerns were raised about the appropriateness of the available
outcome measures to assess adequacy of pain treatment. Because there were no
appropriate single-item scales for measuring adequacy of pain treatment, and
the existing multi-item measures showed psychometric limitations, the Amsterdam Pain Management Index was developed to evaluate the adequacy of pain
treatment. The results supported the use of this index. One single study, however, does not provide sufficient evidence that the Amsterdam Pain Management
Index is a valid and reliable measure. Prospective, longitudinal studies are needed
to further disentangle the issue of how to measure adequacy of pain treatment.
To assess the extent of adherence to pain medication, no well-established
measures were available. In this study, a potential limitation to the evaluation of
comprehension and adherence to pain medication was the reliance on patient
self-report.'"" Self-report methods are, on the one hand, the standard for evaluating medication adherence, but on the other hand, their accuracy might be limited. In the hospital, the discrepancy between what was prescribed by the physician and what the patient knew about the pain medication can be assessed relatively easily. Results showed that patients were frequently not aware of the pain
medication prescription. At home, no accurate data on medication adherence
was available, because neither the physician in the hospital nor the general practitioner was fully informed about the medication prescriptions. Although it is expected that patients at home are more aware of their pain medication prescription than in the hospital, a substantial group of patients was expected to be inaccurate in describing the medication prescription. In this study, a large group of
patients admitted to be non-adherent. Nevertheless, the extent of noncomprehension and non-adherence might have been even higher had we known
the exact medication prescription in the home situation.
Based on the multidimensional conceptualization of pain, it is assumed that
cognitions determine how patients experience pain and react to pain treatment.
Because few studies have examined patients' beliefs and expectations about pain
and pain treatment, we could have chosen not to measure patients' pain cognition or to adapt the Pain Cognition List-Experimental version to cancer patients.
In this study, we first evaluated the psychometric characteristics of the Pain Cognition List. Results showed that the Pain Cognition List for non-cancer patients
cannot be easily used in cancer pain patients. Four factors emerged, namely Pain
Impact, Social Comparison, Acquiescence, and Active Coping. The factor Catastrophizing, that is usually found as an important factor in non-cancer patients,
was not found in cancer pain patients. Nevertheless, there is an implication that
evaluating pain cognitions in cancer patients is useful, as the factors Pain Impact
and Social Comparison were predicting change in adequacy of pain treatment.
Although the exact relationship between pain cognition and pain experience
needs to be further studied, there is an indication that patients' pain cognition
might influence the effectiveness of an educational intervention.
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Implications for clinical practice and research
This study demonstrated the beneficial effects of the Pain Education Program
in improving pain knowledge, decreasing non-adherence, reducing pain intensity,
and increasing the adequacy of pain treatment. Therefore, the use of the Pain
Education Program should be seriously considered on units with oncology patients. Because nurses have regular contact with patients, they are in an ideal position to educate patients. In order to implement the Pain Education Program,
ward nurses should be more intensively trained as pain consultants. Thus, by
means of this project, the utilization of research findings in clinical practice can
be facilitated. Furthermore, utilization of research findings helps shed more light
on areas where research is still warranted. Finally, it provides evaluative information on the clinical utility of such results for practice. For example, the Pain Education Program may be experienced as too time-consuming to be applied on
nursing wards. The implementation of the Pain Education Program in nursing
practice will urge the researchers and nursing staff to further develop more userfriendly components of the Pain Education Program.
Currently, there is a growing emphasis on creating a research-based nursing
practice. Focus on the need for "evidence-based medicine" or "evidence-based
nursing" is based on the assumption that this will improve the quality of care.
This research study showed that the Pain Education Program is well applicable in
a research setting. However, in daily nursing practice, the applicability of the Pain
Education Program is not yet established.
Recently, a grant has been received from the Dutch Cancer Society to implement the Pain Education Program in cancer patients with chronic pain in nursing
practice of several hospitals. By means of this implementation project, a userfriendly version of the Pain Education Program will be developed and implemented in different hospitals in the Netherlands.
As part of this implementation project, further research needs to be conducted
for a better understanding of the use of the different components of the intervention in nursing practice, how to continue the process of implementation the
Pain Education Program, and how to further improve the continuity of care.
The Pain Education Program was primarily developed to empower the patient.
In addition to a more active role of patients, results also showed an information
need by family members whose lack of pain knowledge may have a negative impact on the extent of patient's adherence to the pain medication."""" Because
patients in the home situation are highly dependent on their family, both the patients and their families should be involved in an educational intervention program.
In addition, it may be worthwhile to further investigate the application of the
Amsterdam Pain Management Index. When healthcare providers receive more information about the quality of their pain treatment by means of the Amsterdam
Pain Management Index, it is expected that this will positively improve nurses'
and physicians' pain practice. Simultaneously, there is a need to study the psychometric properties in different cancer pain populations and in different settings.
To confirm the initial findings that cancer patients present different pain cognitions compared to non-cancer pain patients, further research is necessary in
which the Pain Cognition List is tested in both cancer and non-cancer patients. In
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addition, norm scores should become available for clinical use. Only then will it
become clear whether patients are able to change their cognitions, and whether
cognitive-behavioral interventions can alter patients' pain cognitions over time.
Pain treatment is primarily focused on analgesics and, to a lesser extent on
other pain-relieving treatments. Although the main form of pain treatment consists of pharmacological treatment, non-pharmacological techniques are rarely
applied by nurses. This does not concur with the current insight in pain relief," or
with the advice of nursing societies." Attention should be paid to the effectiveness of non-pharmacological pain treatment, e.g., massage, relaxation, heat, and
cold. In addition, how non-pharmacological pain treatment can be applied in
nursing practice by both hospital nurses and district nurses need to be further
studied.
For optimal pain management it is necessary that both the hospital and the
home care services remain continuously involved throughout the patients' disease. In this study, general practitioners and hospital physicians, responsible for
the treatment of intervention patients received only limited written information
about the outline of the Pain Education Program. No specific information and instruction was given about patients' individual pain experience. This was done to
tease out the effects of the Pain Education Program as offered by specially
trained nurses. For optimal pain management, however, one might argue that it
is necessary that all caregivers need to be intensively involved with patients' pain
experience throughout the patients' disease. Consequently, when implementing
the Pain Education Program into clinical practice, it is advised to involve both the
general practitioners and the hospital physicians about the different aspects of
the intervention. The Pain Education Program will then become more integrated
with the regular pain treatment. Most cancer treatment is provided in an outpatient setting, and this trend will increase in the future. The continuity of care is
frequently jeopardized by fragmentation in healthcare.">° The present study
showed that about one-third of the cancer patients with pain needed district
nursing at home. In the future, more effort should be paid to the important role
of district nurses in the home situation. Hospital nurses should coordinate the
discharge of the patient, and district nurses may become more important in coordinating care at home. A transfer of information in a patient dossier, by telephone, or e-mail might increase the continuity of care. Thus, a change in attitude
is required by both patients and caregivers. To achieve this, more effort should be
paid to patients' self-care.*' By encouraging self-care, patients will become more
active and conscious about their own treatment. This attitude change will not be
easy to realize, because patients and their relatives themselves need to have a
good understanding of all pain aspects in order to comply with the medication
prescription.

Epilogue
Cancer-related pain is a multidimensional experience, consisting of sensory,
physiological, affective, cognitive, and behavioral dimensions."" Each dimension
consists of several components. The physiological components encompasses the
etiology of specific pain syndromes, and the duration of the pain. The sensory
component encompasses the location of pain, the intensity, and the quality of
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the pain. The affective component includes anxiety, depression, mood, anger,
worry, fear, suffering, and psychiatric disorders. The cognitive component consists of the manner in which pain influences the individual's thought processes
and how the meaning of the pain is viewed. The behavioral dimension consists of
behaviors that are related to pain, such as activity level, verbal and non-verbal behaviors to express pain, use of medication, and associated symptoms. Finally, the
sociocultural dimension comprises variables such as age, gender, education, religion, cultural background, and social support. This multidimensional conceptualization of pain is based on the Gate Control Theory of pain of Melzack and Wall."
which has led to the recognition that the various components of the pain experience are interrelated. This theory has had a great impact on the assessment,
management, and evaluation of cancer pain.
Despite the current knowledge that pain is a multidimensional phenomenon
for which a variety of interventions can be effective, a multidimensional approach
in which educational and cognitive-behavioral interventions are integrated are
scarce in cancer pain patients. To relieve pain, analgesic administration continues
to be the most common and, frequently, the only intervention used. Consequently, research on the efficacy of analgesics continues to be the primary activity, while less attention has been paid to educational interventions to patients.
Studies on pharmacological pain treatment should be extended to include other
interventions, with more emphasis on educational and cognitive-behavioral
interventions.
Efforts to improve pain treatment have mainly focussed on the development
and administration of new pain medication, and enhancing the expertise and
techniques used by healthcare providers. Less attention has been paid to the role
of the patients themselves in managing their own pain. From this study, it can be
concluded that, in addition to the development of new pain medicines and hightechnology pain treatments, more priority should be given to implementing the
extensive possibilities that are already available to relieve pain in cancer patients.
It is for this reason that the World Health Organization** stated that "nothing
would have a greater impact on improving cancer pain treatment than implementing existing knowledge." When patients are further empowered to become
active participants in pain treatment they, and their families, will more frequently
demand adequate pain treatment. It should become the norm that patients have
access to the best level of pain relief." Therefore, inadequate pain treatment
should not be accepted any longer."
However, despite the availability of pain relieving facilities, and advanced
knowledge on cancer pain control, and despite the effects of the Pain Education
Program, cancer pain remains too often inadequately managed. This is striking
because the present study was conducted in a specialized hospital where registered nurses received special training, and a multidisciplinary pain team was
available for complex pain problems. From this, it can be concluded that in addition to empowering patients, other changes are necessary to further improve the
treatment of cancer pain. Recently, several quality assurance and improvement
programs have been developed and implemented."""-".69 These programs included the implementation of standards and evaluating the impact of these standards. In addition, more attention needs to be given to formal training in pain
and pain treatment for both physicians and nurses.
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Introduction
The research described in this thesis was initiated to develop and evaluate the
Pain Education Program in cancer patients with chronic pain in a randomized
controlled clinical trial. The first phase of this work addresses the current practice
of pain treatment. In the second phase, the randomized study described in this
thesis was performed with the main aim to evaluate the effects of the Pain Education Program. Much effort was put into the development of an outcome measure to evaluate the adequacy of pain treatment. The new approach was validated
and evaluated. Finally, the impact of patients' pain cognitions, patients' adherence to pain medication, and the role of district nurses in the care of pain patients at home were evaluated. This summary presents the main results of this
work.

Summary of results
Chapter 7 gives an introduction to the scope of the dissertation. The rationale
for this work is given and the research questions are discussed. An overview of all
components influencing the effect of the Pain Education Program is presented.
C/iapfer 2 describes the current practice of pain treatment, which was evaluated in 313 patients in the Netherlands Cancer Institute/Antoni van Leeuwenhoek
Hospital.
The practice of pain treatment was evaluated by means of Donabedian's
structure-process-outcome framework. The practice of pain treatment was assessed by: (1) structural resources, describing the setting in which pain treatment
is provided; (2) process components describing the clinical practice; and (3) outcome measures referring to patients' pain intensity, patients' satisfaction, or
composite pain management index scores.
The results showed that, depending on the outcome measure used to evaluate
the adequacy of pain treatment, 31 - 60% of the cancer pain patients received
less than optimal pain treatment. When using patient satisfaction as the outcome
measure, results showed the lowest percentage of patients being treated inadequately, while according to "Cleeland's Pain Management Index" and the "Amsterdam Pain Management Index," 5 1 % and 60% of the patients, respectively, received less than optimal potency analgesics.
Results showed that almost all resources necessary for good clinical practice,
such as the availability of e.g., procedure manuals, analgesics, pain assessment
tools, and patient education materials were available in the hospital. Although
pain education and refresher courses for healthcare providers are scarce, structural resources were not the major cause of the suboptimal level of pain treatment. Rather, the major cause were the process components. Only 36% of the
patients received strong opioids, and 23% of the patients received analgesics "as
needed." Of the patients, 66% stated that they were (very) well informed about
pain and pain treatment, even though written pain information was given to only
16% of the patients. A pain physician was consulted by 32% of the patients. Patients' pain knowledge was far from optimal (54.8 on a 0-100 scale). After
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discharge, the extent to which information about patients' pain was provided by
hospital nurses to district nurses was also not optimal: only 36% of the nurses
were informed about patients' pain. In addition, communication between the patient and the general practitioner was not very regular because most patients reported that they had communicated with their general practitioner about 6
weeks previously.
Based on components relevant for pain treatment, it can be concluded that the
current treatment of pain provides only partial relief and is not adequate for a
substantial group of pain patients. These results emphasize that continuing efforts are needed to improve the practice of pain treatment. To achieve this, a
commitment by the entre organization with more emphasis on proces component related to pain are needed.
Chapter 3 presents the main aims of this work, namely the development and
evaluation of the Pain Education Program in cancer patients with chronic pain.
The Pain Education Program was tailored to the needs of the individual patient
and consisted of three elements: 1) educating patients about the basic principles
regarding pain and pain management; 2) instructing patients how to report their
pain in a pain diary; and 3) instructing patients how to communicate about pain
and how to contact the most appropriate healthcare provider. A multi-method
approach was used in which verbal instruction, written materials, an audiocassette tape, and the use of a pain diary were combined to inform and instruct patients about pain and pain management.
Following pretesting, patients who did or did not need district nursing at home
were randomly assigned to a control or intervention group. Intervention group
patients received the Pain Education Program in the hospital, and at 3 and 7 days
postdischarge by telephone. Follow-up assessments were at 2, 4, and 8 weeks
postdischarge.
Results of the pretest showed that many patients lacked knowledge about pain
and pain management during the hospital stay. Consequently, a majority of pain
topics had to be discussed with the patient. The Pain Education Program proved
to be feasible: 75% of the patients had read the entire pain brochure, 56% had
listened to the audiocassette, and 86% of pain scores was completed in the pain
diary.
Results showed a significant increase in pain knowledge in patients who received the Pain Education Program, and a significant decrease in pain intensity.
However, the pain-reducing effect of the Pain Education Program was primarily
found in patients not receiving district nursing rather than in patients with district nursing.
Chapter 4 outlines a specific part of the Pain Education Program, namely the
use of a pain diary by patients at home. A group of 159 intervention patients
were instructed to record their pain on a numeric rating scale once every morning and once every evening for a period of 2 months in a paper-and-pencil pain
diary. The purpose of this study was to evaluate: (1) the association between pain
intensity scores obtained by the pain diary and those obtained by patient interview; (2) the ability to recall past pain intensity; (3) the fluctuation of pain intensity scores over time; and (4) the effects of the use of the pain diary.
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Results showed that even seriously ill patients were conscientious with filling in
the pain diary. When comparing pain scores obtained by patient interview with
scores obtained by the pain diary, results showed that Present Pain Intensity
scores, rather than Average Pain Intensity scores, should be used in both the clinical and the home setting. Results also showed that patients' recall accuracy depended, in part, on the stability of the pain. Because the pain intensity scores
fluctuated greatly during the day and over a period of time, the use of a pain diary was useful in the home setting. In 60% of the patients, completing the pain
scores helped them to cope with the pain.
C/iapfer 5 describes and compares the outcome measures, which are frequently reported in the literature, to assess the adequacy of pain treatment. Because there are no known studies describing commonly used measures to simultaneously evaluate the adequacy of cancer pain treatment, the purpose of this
study was to compare measures which are frequently reported in the literature.
Adequacy of cancer pain treatment was evaluated by means of four different
types of outcome measures. The four types included three Pain Intensity Markers
based on patients' pain intensity scores, a Pain Relief Scale, a Patient Satisfaction
Scale, and three Pain Management Indexes in which patients' pain intensity is related to pain medication.
When evaluating the eight different outcome measures, results showed a wide
variation in the proportion of inadequately treated pain patients. Depending on
the outcome measure used, the percentage of inadequately treated patients
ranged from 16 - 91%. Based on this striking result, it can be concluded that the
choice of measure, rather than pain treatment itself, determined the proportion
of inadequacy. From this it can be concluded that studies that evaluate adequacy
of pain treatment should be interpreted with caution.
C/iapter 6 describes the psychometric properties of a newly designed measure,
the Amsterdam Pain Management Index, compared with eight frequently used
outcome measures. The Amsterdam Pain Management Index was developed to
address some of the limitations of the frequently used outcome measures to
evaluate the adequacy of pain treatment. The Amsterdam Pain Management Index compares patients' Present Pain Intensity, Average Pain Intensity, and Worst
Pain Intensity with a composite score of analgesics used, while correcting for
what a patient considers as a tolerable level of pain. The frequently used measures included three Pain Intensity Markers based on patients' pain intensity
scores, a Pain Relief Scale, a Patient Satisfaction Scale, and three Pain Management Indexes consisting of relating patients' pain medication with pain intensity.
Results showed that, except for Cleeland's, Ward's, and Zelman's Pain Management Index, the level of correspondence between the measures was very low to
moderate. The test of known-groups comparisons and equivalence between
groups indicated that the Amsterdam Pain Management Index showed the most
promising results. All five components were important in predicting the degree
of variance of the index. The Pain Intensity Markers and the Pain Relief Scale were
limited in discriminating between groups, while the Patient Satisfaction Scale
showed no differences between patient groups. Although Cleeland's, Ward's,
and Zelman's Pain Management Index differed between patient groups, the differences were not in the expected direction. The ability of the outcome measures
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to detect changes over time was demonstrated by all outcome measures, while
effects of the intervention were only found for the Amsterdam Pain Management
Index and the Pain Intensity Marker based on patients' Substantial Worst Pain
score. Based on the results, support for the use of the Amsterdam Pain Management Index was provided.
C/japrer 7 outlines the effects of the Pain Education Program on adequacy of
pain treatment, and describes characteristics predicting change in adequacy. The
long-term effects of the Pain Education Program were evaluated by Random Regression Models which allow for the presence of incomplete data due to dropouts.
At pretest, results showed that 60% of the patients were treated inadequately
for their pain. Postdischarge, the intervention group patients were treated significantly more adequate than the control group patients. The difference between
the groups was smaller when the dropouts were taken into account. While the
level of inadequacy in the control groups remained relatively stable at all assessment points, an increased number of intervention group patients were found inadequately treated at 8 weeks postdischarge. A beneficial effect of the Pain Education Program was found for patients both with and without district nursing.
Subtypes of patients who respond differentially to the Pain Education Program
were identified. Variables that could predict a high amount of the variance of the
Amsterdam Pain Management Index consisted of, e.g. the Pain Education Program, the Amsterdam Pain Management Index score at pretest, patients' physical
functioning, patients' social functioning, adherence to pain medication, pain
knowledge, and the amount of analgesics: 56-60% of the variance was predicted
with these variables.
Chapter S addresses the issue of adherence to pain medication. The aim of the
study was to assess the extent of medication adherence in cancer pain patients,
and to evaluate the impact of the Pain Education Program on medication
adherence.
Three stages were distinguished to evaluate the process of adherence to pain
medication: (1) the pain medication prescription; (2) the degree to which patients
are informed and comprehend the medication prescription; and (3) the extent to
which patients adhere to the medication prescription at home.
Data were collected on all prescribed pain medications by means of self-report
questions. Patients' medication use was evaluated prospectively over a period of
2 months after discharge from the hospital. Results showed that one out of every
four patients was not able to recall any of the pain medication prescribed in the
hospital. Of those patients who were able to report on the pain medication prescription, less than half of the patients were able to recall the medication prescription correctly. After discharge, 49% reported being non-adherent to the pain
medication, and only 5 1 % reported that the interval of analgesic dosing was
around-the-clock.
The Pain Education Program proved to be effective in improving the extent of
comprehension and adherence after discharge. Postdischarge, the intervention
group patients were prescribed more non-opioids than the control group patients. Furthermore, more patients in the intervention groups reported an opioid
and non-opioid prescription than control group patients. After discharge,
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patients' "medication-taking behavior" and "medication-timing behavior" significantly improved in the intervention group. However, when evaluating the differences between the medication prescribed according to the patient and the medication actually taken, the effects of the Pain Education Program were less obvious: significant differences were only found for opioids at 4 weeks postdischarge.
It can be concluded that, although the Pain Education Program was effective,
the intervention did not have a strong impact on the extent of comprehension
and adherence. Overall, the degree of adherence with pain medication remained
low.
C/iapfer 9 addresses the role of the district nurse in the care of cancer patients'
pain at home, and the effects of the Pain Education Program for both district
nurses and their patients. One hundred and fifteen district nurses and their 104
patients were studied. The primary outcome of interest was: type of pain intervention provided, pain intensity, satisfaction with pain treatment, and patients' pain relief.
Results showed that continuity of care was poor as only 36% of the district
nurses were informed about patients' pain by hospital nurses. Pain was rarely the
reason for referring the patient to district nursing. Although pain control was not
a main reason for visiting the patient, pain was subject for discussion in 76% of
the patients. Besides discussing the pain problem with the patients, district
nurses provided only a few pain-relieving interventions. District nurses randomized to the intervention group significantly better estimated patients' pain intensity, and were more satisfied with patients' pain treatment, but no differences
were found in nurses' assessment of patients' pain relief. These findings suggest
a significant but moderate effect of the Pain Education Program with district
nurses only playing a minor role in the treatment of cancer pain.
One of the patient-related factors that can play an important role in the experience of pain and the response to treatment is patients' beliefs and attitudes toward pain. However, the impact of cognitions on the pain experience is unknown
in cancer patients, and no measures are available to assess cognitions and beliefs
in Dutch cancer patients.
C/iapfer 70 describes the psychometric characteristics of the Pain Cognition
List-Experimental version. This Dutch measure was developed to assess patients'
self-statements about pain and the extent to which they deal with the pain and
was only used in non-cancer patients The Pain Cognition List-Experimental version was applied in cancer patients during hospitalization. Confirmatory factor
analysis was conducted to evaluate the adequacy of fit for the factor structure.
Because of a failure to replicate the original factor structure, exploratory factor
analysis was conducted. Four factors emerged: Pain Impact, Social Comparison,
Acquiescence, and Active Coping. The internal consistency for the factor Pain Impact was high (r= 0.89), while the other three factors showed low reliability. The
factor Catastrophizing, usually an important factor in non-cancer patients, did
not emerge. No differences were found across gender, while patients with district nursing had higher scores on Pain Impact and than patients without district
nursing. Higher pain intensity scores were significantly related to Pain Impact (r=
0.30). The affective and evaluative pain indexes, and the functioning scales
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describing quality of life were significantly correlated to Pain Impact. The number
of non-pharmacological treatments was significantly correlated to Acquiescence.
The results give a strong indication that healthcare providers evaluating pain in
cancer patients need to be aware of the impact that pain cognitions have on patients' pain experience. The use of the Pain Cognition List, however, cannot be
easily used in cancer pain patients.
Chapter 7 7 presents the conclusions and general discussion, which addresses
methodological and theoretical reflections, and implications for clinical practice
and research. An epilogue concludes the chapter.
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Introductie
Pijn is een veelvoorkomend symptoom bij kankerpatienten. Hoewel er in de afgelopen jaren talloze pogingen zijn gedaan om de kwaliteit van de pijnbestrijding
te verbeteren, varierend van het opstellen van protocollen en behandelingsrichtlijnen, opleidings- en trainingsprogramma's voor artsen en verpleegkundigen en
het implementeren van registratiesystemen voor pijnklachten, krijgen nog veel
patienten onvoldoende pijnbestrijding.
Tot nu toe is nauwelijks aandacht besteed aan de rol die patienten zelf hebben
bij de behandeling van pijnklachten. Dit is opvallend aangezien uit onderzoek
blijkt dat ook patienten mede verantwoordelijk zijn voor een falende pijnbestrijding. Onvoldoende kennis over pijn en pijnbestrijding bij de patient, angst voor
gewenning en verslaving aan morfine-achtige pijnstillers, angst voor bijwerkingen, gebrek aan communicatie met (huis)artsen en (wijk)verpleegkundigen en
siechte medicatietrouw zijn vaak meer regel dan uitzondering. Ontoereikende
pijnbestrijding is met name in de thuissituatie een probleem. Huisartsen, specialisten, verpleegkundigen, wijkverpleegkundigen en andere hulpverleners zijn voor
het vaststellen van een adequate pijnbestrijding in belangrijke mate afhankelijk
van wat patienten daar zelf over melden. Door de steeds teruglopende opnameduur brengen patienten het belangrijkste deel van hun ziekteperiode thuis door
en dienen zij zelf aan te geven wanneer de pijnbestrijding tekort schiet. Scholing
van patienten over pijn en pijnbestrijding en hen actief betrekken bij de pijnbestrijding zou de kwaliteit van de pijnbestrijding, met name in de thuissituatie,
kunnen verbeteren. Daartoe is het Pijn Instructie Programma voor kankerpatienten met langdurige pijn ontwikkeld.
In dit onderzoek worden de resultaten gepresenteerd van een longitudinaal onderzoek naar de effecten van een Pijn Instructie Programma bij kankerpatienten
met langdurige pijnklachten. Het Pijn Instructie Programma, dat ter voorbereiding voor ontslag uit het ziekenhuis werd gegeven, bestaat uit drie elementen,
namelijk: (1) het geven van informatie en instructie op maat over pijn en pijnbestrijding; (2) het introduceren van een pijndagboek waarin de pijnintensiteit twee
maal daag wordt gerapporteerd; en (3) het bevorderen van het hulpzoekgedrag
(zelfredzaamheid). Omdat verpleegkundigen een belangrijke taak hebben bij de
pijnbestrijding, kregen speciaal getrainde verpleegkundigen de taak om patienten
"op maat" te informeren en instrueren over pijn en pijnbestrijding. Nadat bekend
was of de patient wijkverpleegkundige hulp zou ontvangen in de thuissituatie,
werden patienten met en zonder wijkverpleging gerandomiseerd in een controleen een interventiegroep. De controlegroepen kregen de reguliere pijnbestrijding,
terwijl de interventiegroepen het Pijn Instructie Programma (interventie) kregen
in aanvulling op de reguliere pijnbestrijding. Het Pijn Instructie Programma bestond uit een individueel gesprek met de patient waarin relevante ontbrekende
pijnkennis werd aangevuld. Tevens kreeg de patient een pijnbrochure, getiteld
"Pijn bij kanker en wat er aan te doen is". Deze pijnbrochure bestaat uit een algemeen deel met daarin uitleg over de basisprincipes van pijn en pijnbestrijding en
pijn bij kanker. In aanvulling op het algemene deel kreeg de patient ook een aantal inlegvellen met daarop informatie over de verschillende methoden van pijnbestrijding die alleen op hem of haar van toepassing waren. Hiermee werd voorkomen dat de patient overspoeld werd met informatie die voor hem of haar overbodig is. Het gesprek in het ziekenhuis werd opgenomen op een cassettebandje,

218

Samenvatting

zodat de patient en zijn naasten het gesprek (thuis) nog eens konden beluisteren.
Ook werd een pijndagboek geintroduceerd. In het pijndagboek kan de pijnintensiteit twee maal daags worden gerapporteerd door de patient, evenals informatie
over de pijnbestrijding en het aantal contacten met hulpverleners. Drie en zeven
dagen na ontslag uit het ziekenhuis ging de verpleegkundige telefonisch na hoe
het met de pijn van de patient ging en werd hij of zij in de gelegenheid gesteld
vragen te stellen. De verpleegkundige stimuleerde de patient contact op te nemen met de behandelend arts of huisarts indien dit nodig was. Het gesprek tussen de patient en de verpleegkundige in het ziekenhuis duurde 30 - 60 minuten
en de telefonische gesprekken 5 - 1 5 minuten. In aanvulling op de interventie
voor patienten werden ook wijkverpleegkundigen geinformeerd over de pijnklachten van de patient. Om het effect van de interventie te onderzoeken werden
zowel bij patienten als bij wijkverpleegkundigen nametingen verricht na 2, 4 en 8
weken na ontslag uit het ziekenhuis.
Het onderzoek dat in dit proefschrift wordt beschreven is uitgevoerd in het Antoni van Leeuwenhoek huis/Nederlands Kanker Instituut en bestaat uit twee delen. In het eerste deel van het proefschrift wordt de pijnbestrijding in het Antoni
van Leeuwenhoek huis/Nederlands Kanker Instituut beschreven (hoofdstuk 2). In
het tweede deel wordt het Pijn Instructie Programma beschreven en de effecten
geevalueerd (hoofdstuk 3 en 4). Ten einde de kwaliteit van de pijnbestrijding te
beschrijven is een maat ontwikkeld om de adequaatheid van de pijnbestrijding te
beoordelen (hoofdstuk 5). De nieuw ontwikkelde maat, de "Amsterdam Pijn Management Index," is gevalideerd (hoofdstuk 6) en het longitudinale effect van het
Pijn Instructie Programma is beschreven (hoofdstuk 7). Tenslotte wordt de invloed van pijncognities (hoofdstuk 8), de mate van medicatietrouw (hoofdstuk 9)
en de rol van wijkverpleegkundigen bij de zorg en verpleging van pijnpatienten in
de thuissituatie geevalueerd (hoofdstuk 10). Het proefschrift wordt afgesloten
met conclusies en een discussie (hoofdstuk 11).

Samenvatting
I
Hoo/efefu/c 7 bestaat uit een algemene inleiding op het onderwerp van dit
proefschrift. Een beknopt overzicht van de literatuur over pijnbestrijding bij kankerpatienten wordt gegeven. De doel- en vraagstellingen van het onderzoek worden beschreven en een overzicht van alle onderzoeksvragen wordt
gepresenteerd.
In hoofdsfu/c 2 wordt de huidige wijze van pijnbestrijding bij kankerpatienten
beschreven. Het onderzoek is uitgevoerd bij 313 patienten met pijnklachten die
waren opgenomen ten gevolge van kanker of de kankertherapie, met een pijnduur van tenminste een maand en een levensverwachting van tenminste drie
maanden. Om de kwaliteit van de pijnbestrijding te beoordelen worden in de literatuur diverse maten gebruikt, zoals tevredenheid met de pijnbestrijding, pijnintensiteit en pijn management indexen. Wanneer tevredenheid van de patient met
de pijnbestrijding als maat wordt gehanteerd om de kwaliteit van de pijnbestrijding te beschrijven, blijkt 3 1 % van de patienten geen adequate pijnbehandeling
te krijgen. Uitgaande van de Pijn Management Index van Cleeland, een maat
waarbij de voorgeschreven pijnmedicatie zoals ingedeeld volgens de analgetische
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ladder van de World Health Organization (WHO) wordt gerelateerd aan de ernst
van de pijn, krijgt 5 1 % van de patienten geen adequate pijnbestrijding. Omdat
de bestaande meetinstrumenten beperkt zijn in de mate van validiteit en betrouwbaarheid, is in dit onderzoek een nieuw meetinstrument ontwikkeld. De
Amsterdam Pijn Management Index is een maat waarbij de huidige pijnintensiteit, gemiddelde pijnintensiteit in de afgelopen week en de ergste pijnintensiteit
worden gerelateerd aan de hoeveelheid pijn die de patient draaglijk vindt. Deze
samengestelde pijnintensiteitsscore wordt vervolgens gerelateerd aan de totale
hoeveelheid pijnmedicatie zoals uitgedrukt in equianalgetische dosis morfine. De
Amsterdam Pain Management Index laat zien dat 60% van de kankerpatienten
met pijn in het ziekenhuis niet adequaat wordt behandeld.
Omdat veel factoren de pijnbeleving kunnen bei'nvloeden heeft een inventarisatie plaatsgevonden naar de belangrijkste knelpunten. Om de verschillende factoren te ordenen is gebruik gemaakt van het model van Donabedian. In het model
van Donabedian, zoals toegepast op de pijnbestrijding, worden structuuraspecten (de voorwaarden waaronder de pijnbestrijding plaatsvindt), procesaspecten
(het medisch en verpleegkundig handelen) en resultaataspecten (het resultaat
van de pijnbestrijding) onderscheiden. Uit dit onderzoek blijkt dat structuuraspecten, zoals de beschikbaarheid van pijnprotocollen en richtlijnen, de aanwezigheid
van pijnmedicatie, meetinstrumenten om pijn te registreren en voorlichtingsmateriaal voor patienten, voldoende aanwezig zijn in het ziekenhuis. Hoewel hulpverleners nauwelijks bijscholingscursussen volgen op het gebied van pijn en pijnbestrijding, zijn structuurvariabelen niet de belangrijkste oorzaak van het suboptimale niveau van de pijnbestrijding. De belangrijkste tekortkoming in de pijnbestrijding lijkt te worden veroorzaakt door procesaspecten. Slechts 36% van de patienten krijgt morfine-achtige pijnstillers. Van de patienten krijgt 23% alleen analgetica met een "zo-nodig" voorschrift. Hoewel 66% van de patienten aangeeft
(zeer) goed geinformeerd te zijn over pijn en pijnbestrijding, heeft slechts 16%
schriftelijke pijninformatie ontvangen. In 32% van de patienten is een pijnarts geconsulteerd. De kennis van patienten over pijn en pijnbestrijding blijkt verre van
optimaal: 54 op een schaal van 0 - 1 0 0 . Na ontslag uit het ziekenhuis blijkt de
continuiteit van zorg onvoldoende te zijn: slechts ruim een derde van de wijkverpleegkundigen heeft informatie ontvangen over de pijnklachten van de patient
van verpleegkundigen uit het ziekenhuis. Het contact tussen de patient en de
huisarts is niet intensief, daar het laatste contact met de huisarts gemiddeld 6
weken geleden heeft plaatsgevonden.
Geconcludeerd kan worden dat de kwaliteit van de pijnbestrijding niet optimaal is, waardoor een aanzienlijke groep kankerpatienten slechts gedeeltelijk
pijnverlichting ondervindt. Het probleem lijkt vooral te worden veroorzaakt door
procesaspecten.
In hoofdstu/c 3 wordt de ontwikkeling, implementatie en evaluatie van het Pijn
Instructie Programma beschreven. Verondersteld werd dat patienten met het Pijn
Instructie Programma (interventiegroep) een verbeterd pijnkennisniveau hebben,
resulterend in een meer adequate toepassing van pijnbestrijdingsmethoden en
een lagere pijnintensiteit vergeleken met patienten die alleen de reguliere pijnbestrijding krijgen (controlegroep). Het Pijn Instructie Programma is een programma
"op maat". Een patient krijgt alleen informatie en instructie over pijn en pijnbestrijding die relevant is voor hem of haar en indien er sprake is van een
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kennistekort. De pijnklachten zijn door middel van de McGill Pijn Vragenlijst gemeten. De patient is gevraagd zijn of haar pijnintensiteit weer te geven aan de
hand van een numerieke schaal van 0 - 1 0 , waarbij " 0 " geen pijn is en "10" de •••-,
ergst denkbare pijn. Pijnkennis is met behulp van de Nederlandstalige versie van
de Pijn Kennis Vragenlijst gemeten.
Van de 383 patienten die voldeden aan de indusiecriteria weigerden 18% deel
te nemen aan het onderzoek. De metingen na 2, 4 en 8 weken na ontslag uit het
ziekenhuis werden verricht bij respectievelijk 89%, 83% en 75%. Het merendeel
van de uitval wordt veroorzaakt door overlijden (60%). Van de patienten is 63%
vrouw, de gemiddelde leeftijd is 56 jaar (sd = 12 jaar). Een meerderheid van de
patienten heeft metastasen op afstand (58%). De meest voorkomende primaire
tumor is mammacarcinoom (30%). Van de patienten krijgt 36% radiotherapie,
22% krijgt geen enkele kankerbehandeling, 16% krijgt Chemotherapie, 13% een
chirurgische ingreep en 13% wordt op een andere wijze behandeld. Gemiddeld
hebben de patienten op twee locaties pijn. Pijnklachten in de buik en rug worden
het meest frequent gerapporteerd. De gemiddelde pijnduur is 14 maanden (sd =
33; range 1 - 324 maanden). Van de patienten is aan 88% pijnstillers voorgeschreven en 56% aanvullende medicatie (co-analgetica).
Uit de resultaten van de voormeting blijkt dat bijna de helft van de patienten
onterecht bang is om verslaafd te raken aan morfine-achtige pijnstillers, ongeveer
40% is niet op de hoogte van het belang van het slikken van pijnstillers op vaste
tijden en ruim drie vierde van de patienten denkt dat ze zo weinig mogelijk dienen te slikken zodat pijnmedicatie voorhanden blijft wanneer de pijn erger
wordt. Hieruit blijkt de noodzaak voor het geven van aanvullende informatie en
instructie.
Een Pijn Instructie Programma is alleen effectief wanneer patienten ook daadwerkelijk gebruik maken van de verschillende onderdelen van de interventie. Van
de patienten uit de interventiegroep heeft 75% de pijnbrochure voliedig gelezen,
56% heeft naar het cassettebandje geluisterd en 86% heeft het pijndagboek gedurende twee maanden ingevuld. Hieruit biijkt dat patienten uit de interventiegroep goed gebruik maakten van het Pijn Instructie Programma.
Na implementatie van het Pijn Instructie Programma is de pijnkennis van patienten in de interventiegroepen significant verbeterd in vergelijking tot de controlegroepen. Vöör invoering van het Pijn Instructie Programma was de "huidige
pijnintensiteit" gemiddeld 3.3 (sd = 2.3) en de "gemiddelde pijn in de afgelopen
week" 4.9 (sd = 2.1). Na invoering van het Pijn Instructie Programma rapporteren patienten uit de interventiegroepen significant minder "pijn op dit moment"
en minder "gemiddelde pijn in de afgelopen week". De interventiegroep zonder
wijkverpleging rapporteert een significant lagere "pijnintensiteit op dit moment"
en "gemiddelde pijn in de afgelopen week" vergeleken met de controlegroep
zonder wijkverpleging, terwiji geen significante verschillen zijn gevonden tussen
de controle- en interventiegroep met wijkverpleging.
Geconcludeerd kan worden dat informatie en instructie bij kankerpatienten
met langdurige pijnklachten goed kan worden toegepast. Patienten maken gebruik van het Pijn Instructie Programma en stellen dit op prijs. Na ontslag uit het
ziekenhuis hebben patienten uit de interventiegroep meer kennis over hun pijnklachten en ervaren zij minder pijn, met name patienten die in de thuissttuatie
geen wijkverpleging nodig hebben.
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In hoofc/sfufc 4 wordt ingegaan op het gebruik en het effect van het pijndagboek. In totaal werden 159 patienten geinstrueerd om iedere morgen en avond
een cijfer tussen 0 en 10 aan de pijn te geven en dit gedurende een periode van
twee maanden te noteren in een pijndagboek. Het doel van dit onderzoek was
het evalueren van: (1) het verband tussen pijncijfers uit het pijndagboek en pijncijfers verkregen door middel van een telefonisch interview; (2) de mate waarin
patienten de pijnintensiteit van de afgelopen week kunnen herinneren; (3) de
mate waarin pijnintensiteit fluctueert over tijd; en (4) het effect van het gebruik
van pijndagboek. Gemiddeld was 86% van de pijndagboeken ingevuld. Dit hoge
percentage is opvallend aangezien veel patienten (pre-)terminaal waren. Hieruit
blijkt dat zelfs erg zieke patienten in staat zijn en bereid zijn het pijndagboek in
te vullen. Het vergelijken van de pijnintensiteitscijfers uit het pijndagboek met
pijncijfers zoals verzameld tijdens het telefonisch interview laat zien dat het registreren van "pijnintensiteit op dit moment" de voorkeur verdient boven "gemiddelde pijnintensiteit in de afgelopen week." De nauwkeurigheid van het herinneren van pijn wordt niet beTnvloed door de ervaren "pijn op dit moment", maar
wel door de stabiliteit van de pijnintensiteit. Patienten rapporteerden 's avonds
significant meer pijn dan 's morgens. Omdat pijnintensiteit bij veel patienten zowel gedurende de dag als over een bepaalde tijdsperiode fluctueert, is het bijhouden van het verloop van de pijnintensiteit zinvol. Van alle patienten geeft
60% aan door het pijndagboek meer inzicht in de pijn te hebben gekregen.
Geconcludeerd kan worden dat het pijndagboek een goed hulpmiddel is om
inzicht te krijgen in het verloop van de pijnklachten, zowel voor de arts, wijkverpleegkundige als de patient zelf. Het dagelijks invullen van het pijndagboek
wordt niet als een grote belasting ervaren.
In Hoofdsfu/c 5 worden uitkomstmaten die de adequaatheid van de pijnbestrijding beschrijven en regeimatig in de literatuur worden gebruikt met elkaar vergeleken. Adequaatheid van de pijnbestrijding is onderzocht door middel van drie
Pijnintensiteitsschalen, een Pijnverlichtingsschaal, een Tevredenheidsschaal en
drie Pijn Management Indexen. Wanneer deze maten met elkaar worden vergeleken, blijkt het percentage inadequate pijnbestrijding sterk uiteen te lopen. Afhankelijk van de gebruikte uitkomstmaat varieert het percentage inadequate pijnbestrijding van 16 - 91%. Op grond van deze resultaten kan worden geconcludeerd
dat de keuze van het meetinstrument meer bepalend is voor de kwaliteit van de
pijnbestrijding dan de pijnbestrijding zelf. Onderzoek naar het effect van de pijnbestrijding laat zien dat de resultaten met voorzichtigheid geinterpreteerd dienen
te worden.
In /loofcfefiA 6 worden de psychometrische eigenschappen van de nieuw ontwikkelde maat om kwaliteit van de pijnbestrijding te meten, namelijk de Amsterdam Pijn Management Index, beoordeeld en vergeleken met acht andere uitkomstmaten. De Amsterdam Pijn Management Index is ontwikkeld om beperkingen van de bestaande meetinstrumenten te reduceren.
Uit dit onderzoek blijkt dat de mate van overeenstemming tussen de uitkomstmaten, met uitzondering van de Pijn Management Indexen van Cleeland, Zelman
en Ward die afkomstig zijn van dezelfde groep onderzoekers en waarbij inhoudelijk een grote mate van overlap bestaat, zeer laag tot matig is. Op grond van onderzoek bij subgroepen die verondersteld worden van elkaar te verschillen of juist
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verondersteld worden gelijkwaardig te zijn, is de Amsterdam Pijn Management
Index de meest valide maat om de kwaliteit van de pijnbestrijding te meten. De
drie Pijnintensiteitsschalen en de Pijnverlichtingsschaal zijn beperkt in het kunnen
onderscheiden van subgroepen, terwijl geen verschil tussen groepen patienten
kon worden aangetoond met de Tevredenheidsschaal. Ondanks het onderscheidend vermögen van Cleeland's, Ward's en Zelman's Pijn Management Index, zijn
de gevonden verschillen niet in de verwachte richting. Veranderingen over tijd
konden met alle uitkomstmaten worden vastgesteld. De effecten van de interventie konden alleen worden gemeten met de Amsterdam Pijn Management Index
en de Pijnintensiteitsschaal gebaseerd op ergste pijnintensiteit.
f

In Zioofdstufc 7 worden de effecten van het Pijn Instructie Programma voor de
kwaliteit van de pijnbestrijding beschreven. Lange termijn effecten zijn beschreven door middel van Random Regressie Modellering. Deze statistische analysetechniek houdt rekening met incomplete data ten gevolge van vroegtijdige uitval.
Voor ontslag wordt 60% van de patienten inadequaat behandeld. Door de interventie is het aantal patienten dat inadequaat wordt behandeld in de interventiegroep significant kleiner dan in de controlegroep na twee weken (56% versus
41%) en vier weken, (62% versus 42%), terwijl geen verschillen zijn gevonden na
8 weken (56% versus 51%). Het meewegen in de analyse van patienten die tijdens het onderzoek zijn uitgevallen vermindert het verschil tussen de controle- en
interventiegroepen. Terwijl het percentage inadequate pijnbestrijding in de groep
patienten zonder interventie stabiel blijft gedurende een periode van twee maanden, stijgt het aantal inadequaat behandelde patienten in de interventiegroep.
Nagegaan is welke variabelen een belangrijke rol spelen bij het voorspellen van
een stijging op de Amsterdam Pijn Management Index. Onderzoek wijst uit dat
diverse factoren bepalend zijn voor een verbeterde pijnbestrijding. Naast de interventie en de kwaliteit van de pijnbestrijding voor ontslag, zijn opleiding, gezinsomstandigheid, tumorstatus, kankerdiagnose, fysiek functioneren, sociaal
functioneren, medicatietrouw, pijnkennis en de hoeveelheid voorgeschreven analgetica bepalend voor de kwaliteit van de pijnbestrijding.
In /joofdstu/c 8 wordt de mate van medicatietrouw onderzocht. Het doel is inzicht te krijgen in de mate van medicatietrouw bij kankerpatienten met pijn en
het effect van het Pijn Instructie Programma te evalueren. Drie fasen kunnen worden onderscheiden bij het beschrijven van het proces van medicatietrouw: (1) het
medicatievoorschrift van de arts; (2) de mate waarin de patient op de hoogte is
van het pijnmedicatievoorschrift; en (3) de mate waarin de patient de dosis, frequentie en het tijdstip waarop de medicatie gebruikt dient te worden volgens het
voorschrift opvolgt. Data zijn verzameld door middel van zelfrapportage. Uit het
onderzoek blijkt dat een op de vier patienten in het ziekenhuis niet op de hoogte
is van de pijnmedicatie die hem of haar is voorgeschreven. Van de patienten met
pijnmedicatie herinnerde minder dan 50% de voorgeschreven pijnmedicatie op
juiste wijze. Na ontslag uit het ziekenhuis zei 49% van de patienten zieh niet te
houden aan de pijnmedicatievoorschriften en slechts 5 1 % zegt de pijnmedicatie
volgens een vast schema te gebruiken.
Na invoering van het Pijn Instructie Programma zijn patienten beter op de
hoogte van de pijnmedicatievoorschriften. Patienten uit de interventiegroepen
zijn meer niet-opioiden voorgeschreven dan patienten uit de controlegroepen.
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generaliseerbaar zijn naar andere kankerpatienten met pijn. Echter, de resultaten
zijn op onderdelen vergelijkbaar met andere gerapporteerde onderzoeksresultaten.
Het Pijn Instructie Programma bestaat uit meerdere aspecten. Wat het effect
van de afzonderlijke aspecten op de pijnintensiteit is, is niet duidelijk. Bij toekomstig onderzoek zou het effect van de verschillende aspecten van de interventie afzonderlijk onderzocht kunnen worden, zoals het effect van aanvullende informatie en instructie, het pijndagboek en de pijnbrochure.
In dit onderzoek is het Pijn Instructie Programma uitgevoerd door speciaal
daartoe aangestelde en getrainde verpleegkundigen. In de verpleegkundige praktijk is het echter wenselijk dat het Pijn Instructie Programma door afdelingsverpleegkundigen wordt uitgevoerd. Het tot stand brengen van veranderingen in de
verpleegkundige praktijk is veelal complex. Teneinde het Pijn Instructie Programma te implementeren in de verpleegkundige praktijk is het nodig om verpleegkundigen bij te scholen. Door middel van onderzoek kan vervolgens worden nagegaan of het effect van het Pijn Instructie Programma zoals uitgevoerd door
speciaal getrainde verpleegkundigen vergelijkbaar is met afdelingsverpleegkundigen die het Pijn Instructie Programma integreren in het totale zorgaanbod.
Gezien de positieve resultaten van het Pijn Instructie Programma is reeds gestart met het implementeren van een aangepaste versie van het Pijn Instructie
Programma in de verpleegkundige praktijk. Door invoering van het Pijn Instructie
Programma vindt deskundigheidsbevordering van (wijk)verpleegkundigen plaats,
waardoor de continuiteit in de pijnvoorlichting wordt bevorderd en integratie van
pijnvoorlichting in het totale zorgaanbod plaatsvindt.
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