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INTRODUCTIO N N 

Nursess are responsible for pain relief, along with physicians and other health care 
providers.. In the care of patients with pain, in addition to physicians, nurses have an 
importantt role in the assessment of pain, observation of symptoms and reactions, 
conductingg pain relief treatment by means of both pharmacological and non-
pharmacologicall  methods, identifying the need for change in pain management, education 
off  patients, evaluation of the meaning of the pain experienced by the patients, and 
evaluationn of the effectiveness of the pain treatment. One example of the important tasks 
thatt nurses perform in pain management is that of the administration of analgesics. These 
aree prescribed by physicians, but often with a range of choice concerning dosage and 
frequencyy of administration.12 Consequently, in addition to other health care providers, 
nursess are responsible for adequate pain control. However, achieving optimal pain relief 
remainss difficult. Despite many technological advances, inadequate treatment of pain is still 
widelyy reported.3"8 Because nurses are deeply involved in pain management it is evident that 
anyy attempts to improve pain treatment should also address the nurses. 

Inn order to clarify the complicated practice of nursing, the nursing process with regard to 
painn can be divided into five major phases: 1) assessment, 2) formulating the nursing 
diagnosis,, 3) planning, 4) implementation of interventions, and 5) evaluation.9"'2 This 
breakdownn of the nursing process helps to clarify which nursing activities need to be 
improved.. Although these phases of the nursing process are described here separately, it is 
emphasizedd that in practice these activities often overlap each other. 

Nursingg problems in the assessment and management of pain 
Thee first phase of the nursing process is assessment of patient's pain. Adequate 

assessmentassessment of pain is necessary to carry out the other steps, and is the first stage in 
understandingg and achieving the goal of relieving pain.9 Clinical experience and the 
literaturee show that assessment of pain is not done systematically, and sometimes not at 
all:13"188 this implies that communication between nurses and patients about pain leaves 
muchh to be desired. Reported percentages of patients lacking good communication with 
nursess about their pain range from 17 to 57%.519*23 In case of poor assessment, nurses may 
nott always know that a patient is in pain, or misjudge the intensity of the pain. Many reports 
havee shown a discrepancy between nurses' observations and patients' self-reports of 

155 24-29 

pain.. ' 
Thee second phase involves the formulation of a nursing diagnosis: this should be based 

onn a pain anamnesis and should comprise a health problem, etiological factors, and signs 
andd symptoms. If the pain anamnesis is lacking, it is difficult for nurses to formulate their 
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diagnosiss related to pain (e.g. obstipation, fear for addiction, non-adherence with prescribed 
painn medication, lack of knowledge etc.).913 

Basedd on the nursing diagnosis, pain reducing interventions are planned in the third 
phasephase of the nursing process. Documentation is an essential tool in the planning of the 
interventionss as this facilitates communication among nurses, and between nurses and 
patients.. Several studies indicate inadequate pain documentation.16-20'22'30"32 Camp et al.21 

reportedd that nurses document less than 50% of what the patient has reported. 

Thee fourth phase of the nursing process involves the implementation of pain reducing 
interventions.. These interventions range widely from e.g. administering analgesics to 
educatingg patients, or giving a massage. Studies have shown that nurses rarely use non-
pharmacologicall  pain treatments such as massage and relaxation;113 and frequently 
withholdd medication until the prescribed interval expires,7,33 or administer less medication 
thann was actually prescribed.5,20'22'23'34 Consequently, only around 40% of the maximum 
orderedd analgesics is administered to patients.30,35"37 Inadequate administration of pain 
medicationn is partly caused by nurses having inadequate knowledge about pain and pain 
management,1'5'38"* 33 in particular concerning opioid analgesic drugs.44"51 

Thee fifth phase is the evaluation of patients' pain. Nurses need feedback about the 
patient'ss pain and this can only be obtained from each individual patient.52 To facilitate this 
aa number of measures have been developed, ranging from simple numeric scales to 
multidimensionall  pain measures. In daily nursing practice, however, multidimensional 
scaless are less feasible for nurses as they are time consuming. Therefore, unidimensional 
scaless are preferred. But because pain is not always systematically assessed, nurses often 
lackk feedback on the efficacy of pain treatment. 

Interventionss to improve nurses*  pain assessment and management 
Variouss efforts to improve the way nurses handle patients' pain have focused on 

implementationn of daily pain assessment,53"57 or educating nurses about pain 
management.13,58"644 The results of these studies show that implementation of daily pain 
assessmentt or education alone is rarely sufficient to improve nurses*  pain management 
behaviorr in the long term. Although education lead to an improvement in pain knowledge, 
itt may not lead to an improvement in nurses' pain management behavior. In itself daily pain 
assessmentt may not be sufficient to enable nurses to apply effective pain reducing 
interventions.. Instead, initiatives that combine pain education of nurses with 
implementationn of daily pain assessment seem to be more effective.25,65"76 However, most of 
thesee studies on nurses consisted of small and homogenous populations in one setting, and 
nonee of them investigated the effect of the interventions on the different phases of the 
nursingg process. Moreover, almost all of the studies were conducted in a setting where the 
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emphasiss was on research. Thus, it remains to be seen whether these interventions also 
workk in a routine clinical setting. Finally, the long-term effects of these interventions for 
nursesnurses are often unknown, thus it remains unclear how long the effects may last. 

Intervention::  the Pain Monitorin g Program for  nurses 
Inn this thesis a Pain Monitoring Program (PMP) for nurses was developed, implemented 

andd evaluated. The PMP aims to overcome the barriers that prevent adequate pain 
managementt and consists of a combined educational and behavioral-related intervention: 
educatingg nurses about pain and pain management, and implementing daily pain assessment 
byy means of a numeric rating scale. Great care was taken to develop an intervention that 
wass user-friendly for nurses and patients, and easy to integrate in routine nursing practice. 

Educationn is necessary to reveal and undermine misconceptions, prejudices and 
inadequatee attitudes that nurses may have about pain management, and to enable them to 
effectivelyy use the pain information given by patients. The pain education program is a 3-
hourr session addressing daily pain assessment, pain treatment with analgesics and the use of 
non-pharmacologicall  pain treatment (Table 1). During the pain education program, the 
rationalee and principles of daily pain assessment are explained. 

Tablee 1 Content of the 3-hour education program for nurses 

// Introduction 
Welcomee and introduction 
Painn Knowledge Questionnaire-Dutch-language 
versionn and Pain Attitude Inventory 
Definitionss of Pain 
-- Nurses' role in pain management 
-- Function of pain 
Painn theories 
-- Gate control theory 
-- Circle of Loeser 
Classificationn of types of pain 
-- Acute versus chronic pain 
-- Non-malignant versus malignant pain 

22 Instruction in Daily Pain Assessment 
Assessmentt tools 
-- Unidimensional 
-- Multidimensional 
Numericc rating scale 
-- Advantages and disadvantages 
-- Discussion case 
Implementationn of daily pain assessment 

33 Pain Management 
WHO-analgesicc ladder 
-- NSAIDs and other non-opioids 
-- Opioids 
Sidee effects of opioid analgesia 
-- Constipation 
-- Nausea and vomiting 
-- Sedation 
Guideliness for pain control 
Mythss and misconceptions related to the use of 
opioids s 
Non-pharmacologicall  pain treatments 
-- Psychosocial interventions 
-- Improving comfort and rest 
-- Relaxation and distraction 
-- Massage 
-- Application of heat and cold 
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Dailyy pain assessment is essential in understanding the patients' pain experience and 
assistss nurses with the initial and the ongoing assessment and management of pain. Based 
onn pain assessment, a pain diagnosis can be determined and pain interventions can be 
plannedd and conducted. Therefore, during the education program nurses are instructed to 
assesss pain twice a day by means of a numeric rating scale from 0 to 10 (0 indicates 'no 
painn at all' and 10 indicates 'the worst possible pain'). Validity and reliability of the 
numericc rating scale is well established.77"82 Nurses chart the pain scores on the vital sign 
sheet,, so that both nurses and physicians can easily determine patients' pain intensity, as 
welll  as the effectiveness of pain treatment (Figure 1). 
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Figuree 1 Vital signs chart 

Recently,, there is a growing emphasis on creating a research-based nursing practice.83 

Thee need for 'evidence-based medicine' and 'evidence-based nursing' is based on the 
assumptionn that this will improve the quality of care. However, a frequently heard remark 
aboutt nursing research is that the results are often not applicable in nursing practice. Even if 
researchh results are implemented in nursing practice, guarantees for long-term changes are 
nott always found. To determine whether this was the case for the PMP, after the effects of 
thee PMP on nurses and patients were established in the main study, a follow-up study was 
performedd in five hospitals. To support the implementation of the PMP an extensive 
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manuall  was developed. The Continuous Quality Improvement process was used as a 
frameworkk for the implementation and the follow-up of the PMP.84 This process consists of 
ann ongoing evaluation in which nursing practice is evaluated in relation to professional 
nursingg standards. Therefore, it was important to check nurses' compliance with daily pain 
assessment.. Bedside teaching, regular follow-ups, reminders for nurses, and asking the unit 
headd nurses to check daily pain assessments at the end of the day shift, were other 
implementationn strategies. 

OUTLINEE AND RESEARCH QUESTIONS 

Thee focus of this thesis was to develop, implement and evaluate a PMP for nurses. 
Therefore,, two studies are described in this thesis. In the first study, a quasi-experimental 
designn with a non-equivalent control group was used to evaluate the program.85'86 Two 
groupss of patients were defined: the control group of patients who received the regular 
medicall  and nursing care, and the intervention group of patients whose nurses had 
completedd the pain education program and whose pain was assessed twice daily by nurses. 
Thee main study was conducted in three hospitals; one university and two general hospitals. 
Inn each hospital, both medical and surgical wards participated. In total, 240 nurses from 
ninee wards and 703 patients participated: 358 control group patients and 345 intervention 
groupp patients. To study the effects of the PMP on all kinds of pain problems, patients with 
acutee pain and with chronic pain were included, as well as patients with malignant and non-
malignantt pain. Thus, four pain categories could be distinguished: 1) acute malignant pain, 
2)) chronic malignant pain, 3) acute non-malignant pain, and 4) chronic non-malignant pain. 
Includedd patients were interviewed twice, i.e. at the beginning and at the end of 
hospitalization. . 

Thee second study consisted of a follow-up study that was performed in five hospitals, 
whichh focused on implementation of the PMP in clinical practice with minimal assistance 
andd in which long-term effects were monitored and evaluated. A total of eleven wards (six 
medical,, four surgical and one mixed) with 277 nurses and 115 physicians participated. A 
pretest-post-testt design without a control group was used. 

Basedd on the nursing process, several variables were chosen to study the effects of the 
PMP.. A distinction was made between process and outcome variables. Process variables 
involvee what is actually done by the nurses, e.g. how many times nurses have asked for 
patients'' pain scores. 
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Intervention n 
3-hourr education program for nurses (2-7) 

Implementationn of daily pain assessment (2-7) 

Processs variables 
Painn knowledge (2,7) 

Professionall  compliance (3,7) 
Opinionn about daily pain assessment (3, 7) 

Professionall  outcomes 
Nurses'' assessment of pain and communication about pain (4) 

Documentationn about pain in nursing records (4) 
Administrationn of analgesics by nurses (5) 

Patientt outcomes 
Averagee Pain Intensity (6) 

Substantiall  Present Pain and Substantial Average Pain (6) 
Tolerablee Pain (6) 

Numberss in parenthesis refer to the chapters in this thesis 

Figur ee 2 Overview of the Pain Monitoring Program 

Byy means of outcome variables, the effects of the provided care was monitored. 
Outcomee measures were further divided into professional (i.e. nurses) and patient 
outcomes.844 An overview of these variables is given in Figure 2. 

Thee main study is described in Chapters 2 to 6. In Chapter 2, the educational part of the 
PMPP is outlined and its effects on nurses' knowledge and attitude are reported. The research 
questionn addressed in this chapter is: 

 What is the effect of the PMP on nurses' pain knowledge and attitude towards pain 
management? ? 

ChapterChapter 3 presents the value of daily pain assessment from both the nurses' and patients' 
perspective.. The process of implementing daily pain assessment and the feasibility of daily 
painn assessment is described. The research questions in Chapter 3 are: 

 What is the compliance of nurses with daily pain assessment? 
 What is the opinion of nurses about daily pain assessment and what variables are related 
too that opinion? 

 What is the opinion of patients about daily pain assessment? Do they experience 
problemss in giving a pain score and which variables are related to these problems? 

ChapterChapter 4 describes the effects of the PMP on professional outcome variables. The 
effectss of the PMP on communication of patients with their health care providers (nurses 
andd physicians), nurses' pain assessment, and documentation are described. The research 
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questionss addressed in Chapter 4 are: 
 What is the effect of the PMP on communication between patients and nurses and 
betweenn patients and physicians? 

 What is the effect of the PMP on the agreement between patients' and nurses' pain 
ratings? ? 

 What is the effect of the PMP on documentation of patients' pain in the nursing records? 

Inn Chapter 5, the effects of the PMP on nurses' pharmacological pain management is 
discussed.. Several outcomes were distinguished to evaluate the administration of analgesics 
byy nurses: the prescribed analgesics by physicians, the administered analgesics by nurses, 
andd the discrepancy between the ordered and administered analgesics. The research 
questionss addressed in Chapter 5 are: 

 What is the effect of the PMP on the extent to which nurses administer analgesics? 

 What is the effect of the PMP on the discrepancy between ordered and administered 

analgesics? ? 

ChapterChapter 6 presents the patient outcomes. The main outcome variable in this study is 
patients'' pain. Patients' characteristics for predicting change in pain intensity were also 
investigated.. The three research questions in Chapter 6 are: 

 What is the effect of the PMP on patients' pain? 
 Which patients benefit most from the PMP? 
 Which characteristics predict change in pain intensity? 

ChapterChapter 7 addresses the implementation of the PMP in clinical practice. Because the 
utilizationn of research results in clinical practice is important,83,87"90 it was investigated 
whetherr implementation of daily pain assessment was feasible in a clinical setting, where 
thee emphasis was not on research and where no extra assistance to implement the PMP was 
available.. The long-term effects of the pain education program on nurses' pain knowledge 
andd attitude were also evaluated, as well as the knowledge and attitude of physicians 
towardss pain management. The research questions addressed in Chapter 7 are: 

 Can the PMP be implemented in a clinical setting with minimal assistance? 
 What are the long-term effects of the PMP on nurses' pain knowledge and attitude? 
 What is the knowledge and attitude of physicians towards pain management? 

Finally,, Chapter 8 presents the conclusions and general discussion. In addition to the 
mainn conclusions and discussion of the results, implications for clinical practice and 
researchh are presented. A summary in English and Dutch concludes the thesis. 
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Chapterss 2 to 7 of this thesis have been published or are submitted for publication. There 
iss some repetition of information regarding design, methodology and description of the 
interventionn and the patient population. In order to increase readability, some changes in the 
layoutt have been made. 
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ABSTRACT T 

Objectives:: To study the effects of the Pain Monitoring Program on nurses' knowledge 
andd attitude towards pain and pain management. 

Methods:: The effects of the Pain Monitoring Program were measured in a pretest-post-
testt design. In total 216 nurses participated in the education program. Of these nurses, 175 
nursess were included in the analysis of the pretest and 144 nurses were included in the 
analysiss of the post-test. 

Interventions:: Twice-daily pain assessment by nurses using a numeric rating scale was 
onee of the components of the Pain Monitoring Program, which further consisted of 
educatingg nurses about pain and pain management. 

Results:: The results showed that nurses had knowledge deficits and prejudices with 
regardd to pain and pain management. Age and additional pain courses in pain partly 
predictedd nurses' pain knowledge. After nurses were educated, the average score on the Pain 
Knowledgee Questionnaire increased from 69.1% (SD = 13.2) at pretest to 75.8% (SD = 
11.5)) at post-test (P < 0.001). Nurses' attitude changed with regard to their level of 
knowledgee and skills in relieving pain, willingness to assess pain on a daily basis, and 
attentionn to patients' pain complaints. 

Conclusions:: It can be concluded from this study that the Pain Monitoring Program is 
effectivee in improving nurses' knowledge of pain management and focusing nurses' 
attentionn on patients' pain complaints. 

INTRODUCTIO N N 

Treatmentt of pain is often inadequate in hospitalized patients.1"8 Deficits in nurses' 
knowledgee and attitude are suggested as one reason for inadequate pain treatment.2'9"15 

Severall  authors have reported on nurses' inadequate knowledge about opioid analgesic 
drugs,, fear of addiction, tolerance, etc., and the failure to systematically assess pain.1016"26 

Thee effect of pain education has been studied by several researchers.27"36 Francke's stud)28 

showedd that pain education led to an increase in nurses' knowledge of pain medication. 
Weissmann and Dahl,29 Ferrell et al.,30 Hauck,33 Myers,34 Sofaer,35 and Westfall and Speedie36 

camee to comparable conclusions. 

Forr changing pain management behavior, education about pain is not enough.13-29'37 

Accordingg to nurses who followed the program developed by Francke,28 it is easier to apply 
neww knowledge when it is translated into a new ward policy, e.g. implementation of a 
standardd pain rating. However, most studies simply describe the implementation of such 
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painn management protocols,27-38"41 while only few studies describe how nurses' attitude and 
behaviorr have been changed after implementation of a pain management protocol. 
Bookbinderr et al.42 implemented the American Pain Society quality assurance standards for 
relieff  of acute pain and cancer pain,43 and educated nurses to ensure basic knowledge and 
skillss in pain management. It was found that nurses' knowledge, attitude, as well as 
patients'' satisfaction with how caregivers treated their pain, had improved. Studies by 
Breitbartt et al.,44 Titler et al.,45 and Davis46 also found better knowledge and attitude toward 
painn management after implementation of pain management protocols. Unfortunately, the 
samplee sizes of these three studies44"16 were rather small, while the study of Bookbinder et 
al.422 was carried out only in cancer patients; thus, it is not clear whether their results can be 
generalizedd to other settings. It is also not clear if it is necessary to educate all nurses or 
onlyy certain subgroups of nurses. Several researchers have studied which variables correlate 
withh nurses' pain knowledge. The following variables were examined as potential 
predictorss of knowledge: age,42,47-48 professional nursing experience,47,49'51 level of 
education,20,21,23'42'47,511 percentage of patients in pain in care,20,21,52 hours spent on pain 
managementt during education and additional pain courses20"22,48 and care setting.20,47,50 The 
resultss of these studies have been contradictionary. 

Inn this study, a Pain Monitoring Program (PMP) for nurses was developed and 
implemented.. Twice-daily pain assessment by nurses using a numeric rating scale was one 
off  the components of the PMP,53 which further consisted of educating nurses about pain and 
painn management. The purpose of the PMP was to improve nurses' knowledge about pain 
andd pain treatment, to enhance their understanding of patients' pain experience, and to 
changee their pain management behavior. In this paper, the effects of the PMP on nurses' 
painn knowledge and attitude, and factors influencing nurses' pain knowledge will be 
addressed. . 

METHOD S S 

Sample e 
Thiss multicenter study was conducted in three hospitals in the Netherlands: two general 

hospitalss and one university hospital. In each hospital, three nursing wards participated, 
includingg one medical and two surgical wards. The unit size of the nursing wards varied 
fromm 32 beds in the university hospital to 46 beds in one of the general hospitals. The 
majorityy of patients had acute pain (67.4%) with a non-malignant cause (62.9%). In total, 
2400 nurses worked in the nine wards. In the university hospital, most of the staff nurses 
weree registered; in the general hospitals, two-thirds of the staff were registered nurses, and 
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one-thirdd were student nurses. To our knowledge, four wards were extremely busy and had 
problemss with staffing due to illness. All nurses working in the nine wards were asked to 
participatee and to attend the education program. 

Design n 
Thee effects of the PMP on nurses were measured in a one group pretest-post-test design. 

Beforee the start of the education program, nurses filled in a questionnaire about 
sociodemographicc variables, pain, and pain management. Then, they were educated about 
painn and pain management, and trained how to conduct daily pain assessment. When all 
nursess had finalized the education program, they started to use the numeric rating scale on a 
dailyy base. Six months after the implementation of the PMP, a questionnaire was sent to the 
nursesnurses with regard to their pain knowledge and attitude. Thus, nurses completed a 
questionnairee at two measurement points: just before the start of the PMP and six months 
afterr the start. 

Painn Monitorin g Program 
Nursess followed a 3-hour education program. The program consisted of a formal lecture 

andd a discussion, and focused on basis knowledge and attitudes about the current trends in 
painn assessment, pain treatment with analgesics, and the use of non-pharmacological pain 
treatmentt (Table l).11'54"56 Nurses were instructed in daily pain assessment by means of a 
numericc rating scale from 0 to 10, on which 0 means 'no pain at all' and 10 'the worst 
possiblee pain'. The rationale and principles of daily pain assessment were explained by 
meanss of a case study.57 The implementation of daily pain assessment in nursing practice 
andd its value for nurses and patients has been described previously.53 Participants were 
givenn a book55 summarizing the main topics of the program. In the first months after the 
educationn program, during the implementation of daily pain assessment, follow-up meetings 
weree held to promote the use of the newly acquired knowledge in nursing practice.53 

Studyy measures 
Att both assessment points, nurses filled in two questionnaires and a few additional 

questionss regarding sociodemographic information. For reasons of anonymity, nurses were 
nott asked for their names at pretest and post-test. At pretest, nurses were asked to estimate 
thee amount of hours spent on pain during their basic education, and whether they had 
followedd additional courses about pain after their basic education. 

Nurses'Nurses' pain knowledge was assessed by using a Dutch version of Ferrell's Patient Pain 
Questionnaire.58,599 The Pain Knowledge Questionnaire was translated backward and then 
forwardd and pretested in a group of 49 patients. It demonstrated acceptable levels of validity 
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Tablee 1 Content of the 3-hour education program for nurses 

// Introduction 
Welcomee and introduction 
Painn Knowledge Questionnaire-Dutch-language 
versionn and Pain Attitude Inventory 
Definitionss of Pain 
-- Nurses' role in pain management 
-- Function of pain 
Painn theories 
-- Gate control theory 
-- Circle of Loeser 
Classificationn of types of pain 
-- Acute versus chronic pain 
-- Non-malignant versus malignant pain 

22 Instruction in Daily Pain Assessment 
Assessmentt tools 
-- Unidimensional 
-- Multidimensional 
Numericc rating scale 
-- Advantages and disadvantages 
-- Discussion case 
Implementationn of daily pain assessment 

33 Pain Management 
WHO-analgesicc ladder 
-- NSAIDs and other non-opioids 
-- Opioids 
Sidee effects of opioid analgesia 
-- Constipation 
-- Nausea and vomiting 
-- Sedation 
Guideliness for pain control 
Mythss and misconceptions related to the use of 
opioids s 
Non-pharmacologicall  pain treatments 
-- Psychosocial interventions 
-- Improving comfort and rest 
-- Relaxation and distraction 
-- Massage 
-- Application of heat and cold 

andd reliability.60 Although the Dutch language version of the Pain Knowledge 
Questionnairee (PKQ-DLV) was originally designed to test the knowledge of cancer patients, 
thee questions also seemed suitable to test the basic knowledge of nurses. The PKQ-DLV 
includess eight items measuring knowledge about cancer pain and pain management. Nurses 
weree given statements that could be answered on a 5-point Likert scale (strongly agree, 
agree,, not agree/not disagree, disagree, strongly disagree). Before transforming the answers 
intoo a 0-100 scale, some items were recoded. A total score was computed for overall pain 
knowledge. . 

Nurses'' attitude toward pain and pain management was assessed by means of a newly 
developedd Pain Attitude Inventory (PAT). The PAI is a 9-item questionnaire which 
measuress nurses*  opinions about several aspects of pain and pain management. The 
questionnairee was especially developed for this study. Some items of the PAI were derived 
fromm the Wisconsin Pain Initiative Survey,61 which has been used with medfcal and 
nursingg students,48'52 as well as practicing nurses and physicians'? The Wisconsin Survey 
includes,, for example, the following items: "What percentage of patients with cancer on 
yourr ward have pain complaints?", and "Which statement is most applicable: Most patients 
receivee more pain medication than necessary, Most patients receive less pain medication 
thann necessary, or Most patients receive adequate pain relief'. The remaining items 
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concernedd two other areas relevant to pain: the quality of pain management (questions 4, 5, 
66 and 7), and nurses' own role in pain management (questions 8 and 9). These questions 
weree formulated as statements, which could be answered on a 5-point Likert scale (strongly 
agree,, agree, not agree/not disagree, disagree, strongly disagree). 

Statisticall  analysis 
Dataa were analyzed using the Statistical Package for the Social Science for Windows 

(SPSS)) version 7.5. Descriptive statistics were used to evaluate nurses' sociodemographic 
characteristics.. Because nurses could not be matched at an individual level, comparability 
betweenn pretest and post-test groups needed to be checked. This was analyzed using Chi-
squaree and Student's Mest. Differences between pretest and post-test scores on the Pain 
Knowledgee Questionnaire-Dutch-language Version were analyzed using Student's Mest, 
andd on the Pain Attitude Inventory by means of a non-parametric test. To evaluate which 
variabless predict total score on the Pain Knowledge Questionnaire-Dutch-language version, 
correlationss were computed between the total scores from the pretest with age, years of 
professionall  nursing experience, level of education, percentage of patients in pain in care, 
hourss spent on pain management during education, additional pain courses, hospital and 
caree setting. The variables that correlated significantly were analyzed in a forward multiple 
regressionn model. 

RESULTS S 

Nurses''  characteristics 
Participationn in the program was mandatory and 240 nurses from nine wards were 

invitedd for the education program. Ninety percent of the nurses participated (N= 216). Six 
monthss later, the number of nurses employed had changed and 252 nurses were surveyed, of 
whomm 90.1% (N = 227) returned the questionnaire. Of these nurses, 31 registered nurses 
(13.7%)) had not followed the education program and the participation of 2 nurses (0.9%) 
wass unknown. For reasons of comparability, it was decided to exclude all student nurses 
fromm the analysis at pretest (AT= 41) and post-test (N = 50). Thus, 175 nurses at pretest and 
1444 nurses at post-test were included in the analysis. 

Thee majority of nurses were female (81.3%), the mean age was 34 years (SD = 8.9), and 
thee mean professional nursing experience was 10 years (SD = 8.2). There were no 
differencesdifferences between the nurses at pretest and at post-test with regard to age, years of 
professionall  nursing experience, educational level, care setting and the hospital for which 
theyy were working (Table 2). 
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Tablee 2 Nurses' sociodemographic characteristics 

Genderr (N,%) 
Male e 
Female e 

Agee (mean in years, SD) 

Yearss of professional nursing experience (mean in years, SD) 

Educationall  level (N, %) 
Registeredd nurse 
Registeredd nurse with specialized continuing education 

Caree setting (N, %) 
Medicall  wards 
Surgicall  wards 

Hospitall  (M %) 
Hospitall  A 
Hospitall  B 
Hospitall  C 

Pretest t 
(JV== 175) 

— — 

34.22 (8.9) 

10.88 (8.3) 

1377 (78.3) 
388 (21.7) 

555 (32.0) 
1199 (68.0) 

633 (36.0) 
666 (37.7) 
466 (26.3) 

Post-test t 
(N=(N= 144) P-value 

277 (18.8) 
117(81.3) ) 

34.66 (8.9) NS" 

10.55 (8.2) NS 

NS S 
1000 (69.4) 
444 (30.6) 

NS S 
466 (31.9) 
988 (68.1) 

NS S 
488 (33.3) 
544 (37.5) 
422 (29.2) 

11 i NS: not significant 

Att pretest, nurses were asked about previous pain education and courses they attended. A 
majorityy of nurses indicated that they had received no or littl e training in the management of 
painn during their basic education (mean = 3.4 hours, SD = 2.4): 8.5% of the nurses did not 
receivee any training in pain management at all, 32% spent 1 to 2 hours on pain 
management,, and 26.3% spent 3 or 4 hours. After having finished their basic education, 
onlyy 31.4% had followed a course in which pain management was included. 

Nurses''  pain knowledge 
Thee overall scores on the PKQ-DLV before the start of the PMP ranged from 37.5% to 

100%,, with a mean percentage of 69.1% (SD = 13.2). The questions were also analyzed 
separatelyy and Table 3 contains the list of items. The item with the lowest score was: 
"givingg the lowest amount of medicine possible", the items with the highest score 
were:"painn medications should be given around the clock" and "treatments other than 
medicationss can be effective". 
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Tablee 3 Results of Pain Knowledge Questionnaire-Dutch-language version 

1.. Cancer pain can be effectively relieved. 
2.. Pain medication should be given only when pain is severe.' 
3.. Most cancer patients who take pain medication, will become 

addictedd over time.c 

4.. It is important to give the lowest amount of medicine 
possiblee to save larger doses for later when the pain is 

5.. It is better to give pain medications around the clock (on a 
schedule)) rather than only when needed. 

6.. Treatments other than medications (such as massage, heat, 
relaxation)) can be effective for relieving pain. 

7.. Patients are often prescribed too much pain medicine.' 
8.. Prescriptions for the use of pain medicine can be adjusted 

byy the patient, without consulting the general practitioner 
/specialist/(district)) nurse.0 

Totall  score 

**  Higher scores indicate better pain knowledge 
bb NS: not significant 
cc Statements were recoded 

Pretest t 
Meann (SD) 

77.5 5 
78.9 9 
61.3 3 

48.5 5 

84.2 2 

82.2 2 

60.4 4 
60.2 2 

69.1 1 

(17.9)" " 
(25.1) ) 
(29.8) ) 

(34.8) ) 

(20.9) ) 

(17.5) ) 

(24.2) ) 
(30.4) ) 

(13.2) ) 

Post-test t 
Meann (SD) 

78.3 3 
85.0 0 
81.3 3 

63.2 2 

87.7 7 

79.0 0 

69.9 9 
61.1 1 

75.8 8 

(17.4) ) 
(20.4) ) 
(23.7) ) 

(33.4) ) 

(19.0) ) 

(20.8) ) 

(22.8) ) 
(29.4) ) 

(11.5) ) 

P-value e 

NSb b 

<0.05 5 
<0.00I I 

<0.001 1 

NS S 

NS S 

<0.001 1 
NS S 

<0.001 1 

Too estimate the amount of knowledge gained during the PMP, the results of the pretest 
andd the post-test were compared by means of a Student's f-test. The mean pretest score was 
69.1%% (SD = 13.2). At post-test, the mean score was 75.8% (SD = 11.5) (min. = 43.8; max. 
== 96.9), representing a 6.7% increase (P< 0.001) (Table 3). Item analysis showed improved 
knowledgee on the items: "psychological addiction is inevitable over time" (P < 0.001), 
"givingg the lowest amount of medicine possible" (P < 0.001), "patients are often over-
medicated""  (P < 0.001), and "medication only for severe pain" (P < 0.05). 

Att pretest, there were no differences in the total score among the nurses from the three 
hospitals.. At post-test, nurses from hospitals B and C (general hospitals) showed a 
significantlyy increased level of knowledge (P < 0.05 respectively P < 0.001), whereas this 
wass not significantly increased for nurses from the university hospital. 

Totall  scores from the pretest were correlated with age, years of professional nursing 
experience,, level of education, percentage of patients in pain in care, hours spent on pain 
managementt during education, additional pain courses, hospital and care setting. Significant 
correlationss were found for years of professional nursing experience (r = -0.29, P < 0.001), 
agee (r = -0.28, P < 0.001), and additional pain courses (r = 0.25, P < 0.05). A forward 
regressionn analysis indicated that age (R2 = 0.08, P < 0.001) and additional pain courses (R2 
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== 0.06, P < 0.01) were predictors for pain knowledge. 

Nurses''  attitudee toward pain and pain management 
Tablee 4 presents the results of the PAL There is considerable variance in responses 

regardingg the proportions of patients experiencing pain. At pretest, a majority of nurses 
(60.6%)) indicated that 80% to 100% of the patients on their wards experience pain. The 
prevalencee of pain in cancer patients is almost as high: according to 53.2% of the nurses 
moree than 80% of the cancer patients on their wards suffer from pain. Nurses were 
pessimisticc about the pain medication given to patients: 53.7% of the nurses felt that most 
patientss receive less pain medication than necessary. This is in contrast with the finding that 
71.4%% of nurses evaluated the quality of pain management on their ward as good. The need 
forr pain education was confirmed in this study: only 57.7% of the nurses felt that nurses 
havee sufficient knowledge and skills to relieve pain. Nurses were more positive about the 
otherr aspects of pain management: 98.3% thought that nurses play an important role in pain 
relief,, 87.4% thought that pain should be assessed by nurses on a daily basis, and 78.3% 
thoughtt that nurses pay enough attention to patients' pain complaints. Nurses were less 
positivee about the attention that doctors pay to patients' pain: according to 45.7% of the 
nurses,, doctors pay enough attention to patients' pain. 

Afterr implementation of the PMP, the proportion of nurses who believed that they had 
sufficientt knowledge and skills to relieve pain increased from 57.7% to 73.6% (P < 0.01). 
Att pretest, 78.3% of the participants felt that nurses pay enough attention to patients' pain 
complaints.. Six months after completion of the PMP, 84.7% agreed with this statement (P < 
0.05).. At pretest, 87.4% of nurses felt that pain should be assessed on a daily basis, whereas 
att post-test this percentage had significantly decreased to 77.1% (P < 0.05). This decrease 
wass primarily caused by the surgical nurses: at pretest 83.9% of the nurses from surgical 
wardss agreed with daily pain assessment, whereas at post-test only 68% was still in favor of 
thiss (P < 0.01) (data not shown). 

DISCUSSION N 

Thee quality of pain treatment depends on the knowledge, attitude and skills of those who 
providee the treatment. Nurses play a crucial role in this process: they often act as mediator 
betweenn the doctor and the patient, and are the ones to monitor the pain and comfort the 
patient.. However, the question is whether nurses are equipped to fulfil l this role: do they 
havee the necessary knowledge, attitude and skills? Pritchard62 reported that nurses receive 
noo or only littl e training in pain management, and a lack of pain education was also found in 
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Tablee 4 Results of Pain Attitude Inventory 

1.. What percentage of patients on your ward have pain 
complaints? ? 

20%% of the patients 
40%% of the patients 
60%% of the patients 
80%% of the patients 
100%% of the patients 
Missingg or unknown 

2.. What percentage of patients with cancer on your ward have 
painn complaints? 

20%% of the cancer patients 
40%% of the cancer patients 
60%% of the cancer patients 
80%% of the cancer patients 
100%% of the cancer patients 
Missingg or unknown 

3.. Which statement is applicable: 
Mostt patients receive more pain medication than necessary 
Mostt patients receive adequate pain treatment 
Mostt patients receive less pain medication than necessary 
Missingg or unknown 

4.. What is your opinion about the quality of pain management on 
yourr ward? 

Good d 
Nott good/not poor 
Poor r 
Missingg or unknown 

5.. Doctors pay enough attention to patients' pain complaints. 
Agree e 
Nott agree/not disagree 
Disagree e 
Missing/unknown n 

6.. Nurses pay enough attention to patients' pain complaints. 
Agree e 
Nott agree/not disagree 
Disagree e 
Missing/unknown n 

7.. Nurses have sufficient knowledge and skills to relieve pain. 
Agree e 
Nott agree/not disagree 
Disagree e 
Missing/unknown n 

Pretest t 
N(%) N(%) 

22 (1.1) 
166 (9.1) 
500 (28.6) 
900 (51.5) 
166 (9.1) 
11 (0.6) 

166 (9.1) 
20(11.4) ) 
422 (24.0) 
688 (38.9) 
255 (14.3) 
44 (2.3) 

99 (5.2) 
666 (37.7) 
944 (53.7) 
66 (3.4) 

1255 (71.4) 
422 (24.0) 
66 (3.4) 
22 (1.2) 

800 (45.7) 
344 (19.4) 
600 (34.3) 

11 (0.6) 

1377 (78.3) 
20(11.4) ) 
177 (9.7) 
11 (0.6) 

1011 (57.7) 
411 (23.4) 
311 (17.7) 
22 (1.2) 

Post-test t 
N(%) N(%) 

33 (2.1) 
17(11.8) ) 
422 (29.2) 
755 (52.1) 
77 (4.9) 
00 (0.0) 

144 (9.7) 
155 (10.4) 
444 (30.6) 
611 (42.4) 
100 (6.9) 
00 (0.0) 

33 (2.1) 
60(41.6) ) 
799 (54.9) 
22 (1.4) 

1066 (73.6) 
333 (22.9) 
55 (3.5) 
00 (0.0) 

755 (52.1) 
288 (19.4) 
400 (27.8) 

11 (0.7) 

1222 (84.7) 
200 (13.9) 
22 (1.4) 
00 (0.0) 

1066 (73.6) 
211 (14.6) 
155 (10.4) 
22 (1.4) 

/'-value e 

NS' ' 

NS S 

NS S 

NS S 

NS S 

<0.05 5 

<0.01 1 
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Tablee 4 (continued) 

8.. Nurses play an important role in pain relief. 
Agree e 
Nott agree/not disagree 
Disagree e 
Missing/unknown n 

9.. Pain should be assessed by nurses on a daily basis. 
Agree e 
Nott agree/not disagree 
Disagree e 
Missing/unknown n 

Pretest t 
N(%) N(%) 

1722 (98.3) 
22 (1.1) 
00 (0.0) 
11 (0.6) 

1533 (87.4) 
155 (8.6) 
55 (2.9) 
22 (1.1) 

Post-test t 
N(%) N(%) 

1411 (97.9) 
22 (1.4) 
11 (0.7) 
00 (0.0) 

1111 (77.1) 
133 (9.0) 
199 (13.2) 
11 (0.7) 

e e 

NS S 

<0.05 5 

 NS: not significant 

thiss study. Therefore, we used an integrated program to enhance nurses' knowledge and 
attitudee by educating nurses and implementing daily pain assessment. 

Inn this paper we have described the effects of the PMP on nurses' pain knowledge and 
attitude.. The implementation of daily pain assessment and its value for nurses and patients 
iss described elsewhere.53 The results of this study showed that nurses improved their 
knowledgee about pain and pain management after the PMP was implemented. Nurses' 
scoress on the PKQ-DLV increased from 69.1% to 75.8% {P < 0.001), and more nurses felt 
theyy had sufficient knowledge and skills to relieve pain. A 6.7% increase may seem rather 
moderate,, but it should be noted that summary scores of 8 items can be misleading. On 
importantt issues there was a substantial increase in knowledge. Nurses scored better on the 
items:: "medication only for severe pain", "psychological addiction is inevitable over time", 
"takingg as low a dose as possible" and "patientss are over-medicated". 

Thee outcomes of this study are consistent with the work of other researchers, who have 
foundd that pain management protocols contribute to nurses' pain knowledge and 
attitude.42'44'466 Although no differences were observed at pretest in pain knowledge between 
nursesnurses working in general versus university hospitals, it appeared that nurses from the 
generall  hospitals profited more from the PMP than nurses from the university hospital. 

Dee Wit et al.63 used the PKQ-DLV in cancer patients with chronic pain. The lowest score 
off  patients and nurses were on the same items: "giving the lowest amount of medicine 
possible",, "patients are often over-medicated", and "psychological addiction is inevitable 
overr time". The highest score was also on the same item: "treatments other than 
medicationss can be effective". Because patients and nurses have the same deficits in 
knowledge,, educating nurses is very important in order to address misconceptions and 
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mythss about pain management. Further studies are needed to determine whether better pain 
knowledgee in nurses will lead to better pain knowledge in patients. 

Inn the literature, several predictors of pain knowledge are described. As Sheehan48, 
Brunierr et al.,20 Vortherms et al.,21 and McCaffery et al. ,22 we found age and additional pain 
coursess to be predictors of pain knowledge at pretest. Attendance at a pain course positively 
affectedd the total score on the PKQ-DLV, whereas age inversely affected the total score. 
Thee overall R2 indicated that only 14% of the variation in the total score was accounted for 
byy these background variables. So besides age and attendance at a pain course, many other 
variabless affect nurses' pain knowledge and one can not distinguish subgroups. 

Itt can be concluded from the PAI that pain is a frequent problem on nursing wards: more 
thann half of the nurses believed that 80 to 100% of the patients on their wards, either with 
orr without cancer, were suffering from pain. Nurses were positive about the quality of pain 
managementt on their ward and their role in pain management. When they were asked to 
choosee between three statements about pain management, 53.7% of the nurses believed that 
mostt patients receive less pain medication than necessary, 37.7% believed that most 
patientss receive adequate pain treatment, and 5.2% believed that most patients receive more 
painn medication than necessary. Although this is congruent with the findings of other 
researchers,48'49522 there seems to be a paradox. On the one hand, nurses are positive about 
thee quality of pain management on their ward, while on the other hand, they believe that 
mostt patients receive less pain medication than necessary. This may be explained by the 
factt that the majority of patients are satisfied about their pain management despite high pain 
levels.42'64'655 This might give nurses the idea that the quality of pain management on their 
wardd is good. 

Afterr implementation of the PMP, nurses believed that they pay more attention to 
patients'' pain and have better knowledge and skills to relieve pain. Six months after the 
educationn program and implementation of daily pain assessment, the percentage of nurses 
whoo were willing to assess pain on a daily basis had decreased significantly from 87.4% to 
77.1%.. After six months of assessing pain on a daily basis, nurses from surgical wards were 
lesss enthusiastic about daily pain assessment. According to surgical nurses, patients had 
difficultyy with expressing their pain in a number, daily pain assessment took additional 
time,, and physicians did not make adequate use of the pain assessment.53 It is encouraging 
thatt only 10% of the nurses were not willing to assess pain on a daily basis any more. The 
majorityy of nurses (77.1%) wanted to continue the daily pain assessment. 

Althoughh the results of this study are promising, several limitations should be 
mentioned.. First, there was no control group in this study. With a lack of control group it is 
possiblee that the increase in pain knowledge is caused by other factors than the education 
program.. On the other hand, nurses from nine wards in three hospitals were included in this 
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study,, so one can assume that other factors are neutralized. Secondly, for reasons of 
anonymity,, we did not ask for the nurses' names at pretest or at post-test. Consequently, 
pretestt and post-test data could not be matched at an individual level. Third, 31 nurses in 
thee pretest were not included in the post-test. However, when testing for differences 
betweenn pretest and post-test, no differences were found with regard to age, years of 
professionall  working experience, educational level, care setting and hospital. Fourth, the 
educationn program was very brief. Nurses were educated for only three hours, and a more 
extendedd program may have a greater impact on nurses' pain knowledge. Finally, the PKQ-
DLVV is originally designed to measure patients' pain knowledge and the PAI has not been 
usedd before. It is possible that neither of the questionnaires is suitable or precise enough for 
measuringg nurses' pain knowledge and attitude. However, effects of the PMP were found 
withh these two questionnaires. 

Itt can be concluded from this study that nurses have knowledge deficits and prejudices 
withh regard to pain and pain management. The study also shows that the PMP is effective in 
improvingg nurses' knowledge of pain management and in focusing nurses' attention to 
patients'' pain complaints. 
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ABSTRACT T 

Objectives:: To describe the feasibility of daily pain assessment from the nurses' and 
patients'' perspective in multiple settings. 

Methods:: The study was part of a larger intervention study using a quasi-experimental 
non-equivalentt control group design (the institutional cycles design). In total, 240 nurses 
andd 345 patients participated. The outcomes studied were the professional compliance of 
nursess with daily pain assessment, and the value of daily pain assessment for both nurses 
andd patients. Only patients from the intervention group were asked for their opinion about 
dailyy pain assessment. 

Interventions:: Twice-daily pain assessment by nurses using a numeric rating scale was 
onee of the components of the Pain Monitoring Program, which further consisted of 
educatingg nurses about pain and pain management. 

Results:: The results showed that nurses' compliance with daily pain assessment was high 
(73.9%)) and that daily pain assessment was feasible and valued by nurses, however, 
differencess between the three hospitals and two care settings (medical versus surgical 
wards)) were found. Although patients had initially difficulty with expressing their pain by 
usee of a number, almost all patients were able to give a pain score and a majority was 
positivee about daily pain assessment. 

Conclusions:: From this study it can be concluded that daily pain assessment is practical 
andd appreciated by nurses as well as patients. 

INTRODUCTIO N N 

Systematicc assessment of patients' pain is the foundation upon which all pain related 
interventionss should be based.1"5 The American Pain Society Quality of Care Committee6 

advisess practitioners to chart and to display patients' self report of pain. Despite these 
guideliness and advices, research on clinical assessment of pain has shown that registration 
off  pain by nurses is not part of the routine care in hospitals.7"12 A survey of oncology 
nursingg conference attendees demonstrated that 45% of the nurses attending did not use a 
painn rating scale when assessing pain,13 and a review of 82 chart audits in one hospital 
revealedd that 76% of the charts showed no evidence of nurses using a self-assessment tool 
orr a flow sheet for measuring pain.14 

However,, it has been reported that when nurses are instructed to monitor pain on a daily 
basis,, they find it useful and applicable to nursing practice.15*16 Walker17 studied the use of 
painn assessment charts in the management of chronic cancer pain, and found that 89% of 
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thee 37 nurses indicated that the chart was a valuable tool for pain assessment. De Wit and 
Vann Dam18 questioned nurses (N= 14) in a cancer hospital about daily pain assessment six 
monthss after implementation of pain ratings. The majority of nurses were positive about 
dailyy pain assessment. By reviewing the nursing records, professional compliance was 
checkedd and turned out to be high, namely 88%. However in general, a professional 
compliancee with pain assessment varies widely from 6% to 91%.19"21 

AA widely used, unidimensional instrument for pain assessment is the numerical rating 
scalee (NRS).22"26 With the NRS the patient can be asked to indicate how strong his/her 
presentt pain intensity is on a scale from 0 to 10, where 0 represents 'no pain at all' and 10 
'thee worst possible pain'. According to Chapman and Syrjala27 the NRS is easy to 
understandd by most patients. In clinical trials, researchers prefer the NRS because it is 
easierr to understand and to score than a visual analogue scale.28-29 Several researchers have 
studiedd patients' difficulties with the use of the NRS, and the results are contradictory. In 
somee studies, all or almost all patients with chronic pain24-30,31 or malignant pain32 were able 
too complete the NRS. But in a study of cognitively impaired nursing home patients, the 
NRSS had a completion rate of 47%.33 In a study of hospitalized cancer patients almost 30% 
off  patients experienced difficulty in giving a pain score.18 

Thee feasibility and the value of daily pain assessment has only been studied in small and 
homogeneouss populations in a single setting, the implementation of daily pain assessment 
withh one implementation protocol in multiple settings has not yet been studied.34 

Furthermore,, it is not clear how many patients experience difficulties with the NRS and 
whatt difficulties are experienced. In the study reported in this paper, we studied multiple 
settingss (two general hospitals and one university hospital) with a heterogeneous population 
(threee medical wards and six surgical wards). The following research questions are 
addressed: : 

1.. What is the professional compliance of nurses with daily pain assessment? 
2.. What is the opinion of nurses about daily pain assessment, and what variables are related 

too their opinion? 
3.. What is the opinion of patients about daily pain assessment? Do they experience 

problemss in giving a pain score and which variables are related to these problems? 
Too answer these questions both nurses and patients were studied. 

METHOD S S 

Painn Monitorin g Program 
Thee study was part of a larger intervention study using a quasi-experimental non-
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equivalentt control group design (the institutional cycles design) in which a Pain Monitoring 
Programm for nurses was implemented and in which the effectiveness of the Pain Monitoring 
Programm was evaluated. Daily pain assessment by nurses using the NRS was one of the 
componentss of the Pain Monitoring Program that further consisted of educating nurses 
aboutt pain and pain management. Educating nurses was necessary as research has shown 
thatt nurses have inadequate knowledge about pain evaluation techniques and pain 
treatment.35"388 The main purpose of the Pain Monitoring Program was to enhance nurses' 
understandingg of patients' pain experience and to improve nurses' knowledge about pain 
andd pain treatment. 

Inclusionn criteri a 
Thiss multicenter study was conducted in three hospitals in the Netherlands. In each 

hospital,, three nursing wards participated, consisting of one medical and two surgical 
wards.. Because all nurses from the nine wards were instructed to assess pain on a daily 
basis,, they all were included in the study. Patients were included when they were in pain or 
whenn they had a prescription for analgesics. Patients were excluded if they were younger 
thann 16 years, were admitted to the hospital for three days or less, or could not speak Dutch. 
Basedd on cause and duration of the pain, patients were grouped into the following 
categories:: 1) acute malignant pain, 2) chronic malignant pain, 3) acute non-malignant pain, 
andd 4) chronic non-malignant pain. Patients with pain longer than one month were defined 
ass patients with chronic pain and patients with pain caused by cancer, metastases or cancer 
treatmentt were put in the malignant category. This distinction was made because we wanted 
too study differences between the four categories with regard to the research questions. 

Procedure e 
Patientss from the control group were given the usual nursing care and were interviewed 

twicee about their pain experiences, at the beginning of their admission and before discharge. 
Afterr the control group patients (N = 358) were interviewed, nurses (N = 216) were 
educatedd and trained how to conduct daily pain assessment and the numeric rating scale was 
implemented.. Following the implementation of the Pain Monitoring Program, the 
interventionn group patients (N = 345) were interviewed about their pain and their pain 
scoress were collected from the nursing records. Finally, six months after the implementation 
off  the daily pain assessment, a questionnaire was sent to survey nurses' opinion about the 
dailyy pain assessment in nursing practice. In this article, the patients in the intervention 
group,, who have experienced daily pain assessment, and nurses who filled in the 
questionnaire,, are described. 
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Ethicall  procedures 
Alll  patients gave oral informed consent, and the study was approved by the ethical 

committeess of the three hospitals. 

Nurses''  preparation 
Beforee daily pain assessment was implemented, nurses followed a 3-hour educational 

programm about pain, the assessment of pain and the use of a numeric rating scale, 
pharmacologicall  and non-pharmacological pain management based on the literature.7,39 The 
contentt of the course is described in detail elsewhere.40 Nurses were instructed to assess 
painn twice a day, since pain may fluctuate during the day. Because daily pain assessment 
hadd to fit in easily in daily practice, the pain assessment took place during the control of 
vitall  signs (e.g. pulse, temperature) in the morning/afternoon and in the evening. 
Furthermore,, nurses were instructed to give patients a short instruction letter at admission to 
thee hospital explaining the purpose and use of the pain scale. Finally, nurses were instructed 
too chart the pain scores on the vital signs chart, so patient's pain intensity, as well as the 
effectivenesss of pain treatment, could be evaluated quickly. 

Integratingg a new routine into daily clinical practice takes time and effort. Therefore in 
eachh hospital a specially trained research assistant, who was also a nurse, was present on the 
wards.. These research nurses were also responsible for including patients in the study and 
interviewingg patients. Bedside teaching and regular follow-ups were part of the strategies to 
remindd nurses about the need for twice daily pain assessment. Using reminders for nurses 
andd asking the unit head nurses to pay attention to daily pain assessment at the end of the 
dayy shift, were other implementation strategies. Persistence and encouragement by both the 
researchh nurse and unit head nurse on the wards were necessary to ensure the 
implementationn successful. 

Nurses''  measures 
SociodemographicSociodemographic variables of the nurses including gender, age, years of working 

experience,, educational level and care setting were collected. To establish the nurses' 
professionalprofessional compliance, the pain scores from the nursing records were collected. With 
thesee data, we were able to compute how often nurses assessed pain: the number of pain 
scoress recorded on the vital signs chart was divided by the maximum number of pain scores 
possible.. By means of a questionnaire, nurses' opinion about daily pain assessment was 
evaluated.. This 16-item questionnaire derived from De Wit and Van Dam18 covered the 
followingg issues: nurses' attitude to daily pain assessment, the feasibility of daily pain 
assessment,, problems in eliciting a pain score, timing of daily pain assessment, and the 
effectt of daily pain assessment. Nurses could answer on a 5-point Likert Scale (strongly 
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agree,, agree, not agree/not disagree, disagree, strongly disagree). The Likert Scale was later 
recodedrecoded into three categories: agree, neutral, and disagree. By means of open questions, 
nursess were asked to mention the advantages of and obstacles to daily pain assessment. 

Patients11 measures 
Patients'Patients' characteristics including gender, age, days of admission to hospital, type and 

durationn of pain, diseases and treatment, were obtained from the medical records. During 
thee first interview, patients were asked for their pain experiences and pain treatment, during 
thee second interview patients were also asked for their opinion about the daily pain 

assessment.assessment. Patients were asked: "How do you feel about being asked by nurses about your 
pain?",, "How do you feel about having to express your pain in a number from 0 to 10?", 
andd "You are asked about your pain twice a day. What do you think about that?". 

RESULTS S 

Nurses''  characteristics 
Ninetyy percent of the nurses (N = 227) filled in the questionnaire that evaluated the use 

off  daily pain assessment in nursing practice. Table 1 presents the sociodemographic 
characteristicss of the nurses: most nurses were female (83.7%), a majority had followed in 
servicee education (67.9%), and the mean age was 31.6 (SD = 9.5) years. 

Patients''  characteristics 
Inn total, 369 patients were eligible for participation in the study, of whom only 24 (6.5%) 

declinedd participation. Patients who declined participation were significantly older than 
thosee who participated (P < 0.001), and females refused to participate more often than 
maless (P < 0.05). Thirty patients (8.7%) dropped out between the first and second 
interview.. Patients who dropped out were significantly older than patients who completed 
thee study (P< 0.05). 

AA total of 315 patients (85.4%) were interviewed for a second time after being asked for 
theirr pain intensity score for at least three days: 56.2% of these patients were female. The 
meann age was 58.6 years (SD = 17.3) and 50.8% of the patients had cancer. The majority of 
patientss had acute pain: 28.8% had acute malignant pain and 28.9% had acute non-
malignantt pain, 14.6% of the patients had chronic malignant pain and 27.6% had chronic 
non-malignantt pain. An overview of the sociodemographic and medical characteristics of 
thee patients is given in Table 2. 
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Tablee 1 Sociodemographic characteristics of the nurses 

Totall  227 

Genderr (N,%) 
Male e 
Female e 

Agee (mean in years, SD) 

Workingg experience (mean in years, SD) 

Educationall  level (N, %) 
Studentt nurse 
Inn service education 
Otherr education 
Noo response 

Hospitall  (N, %) 
Hospitall  A 
Hospitall  B 
Hospitall  C 

Caree setting (JV, %) 
Medicall  wards 
Surgicall  wards 

37 7 
190 0 

31. 6 6 

8.0 0 

48 8 
154 4 
23 3 

2 2 

76 6 
83 3 
68 8 

73 3 
154 4 

(16.3 ) ) 
(83.7 ) ) 

(9.5 ) ) 

(8.1 ) ) 

(21.1 ) ) 
(67.9 ) ) 
(10.1 ) ) 

(0.9 ) ) 

(33.4 ) ) 
(36.6 ) ) 
(30.0 ) ) 

(32.2 ) ) 
(67.8 ) ) 

Nurses''  professional compliance 
Nursess were instructed to assess pain twice a day and record the pain scores on the vital 

signss chart. In total, 73.9% of all possible pain scores were collected and 86.6% was 
collectedd at least once a day. Nurses enquired patients' pain in the morning in 85.1% of the 
casess and in the evening in 63.6% of the cases (Table 3). Nurses from the medical wards 
weree more compliant in die evening than those from the surgical wards (70.7% and 59.8%, 
respectively)) (P < 0.001), but in the morning there were no differences between the wards 
inn professional compliance (85.4% and 85.1%, respectively). The percentage of 
professionall  compliance in hospital A was statistically lower than in the other two hospitals 
(P<< 0.001). 

Thee professional compliance did not vary according to the patient's category of pain. 
Nursess asked for the pain score from patients with acute malignant pain in 72.1% of the 
cases,, from patients with chronic malignant pain 74.6% of the cases, from patients with 
acutee non-malignant pain 75.5% of the cases, and from patients with chronic non-malignant 
painn in 73% of the cases. 
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Tablee 2 Sociodemographic and medical characteristics of the patients 

Total l 315 5 

Genderr (N, %) 
Male e 
Female e 

Agee (mean in years, SD) 

Admissionn to hospital (mean in days, SD) 

Painn category (based on type/duration) 
Acutee malignant pain 
Chronicc malignant pain 
Acutee non-malignant pain 
Chronicc non-malignant pain 

Diseasess (N, %)' 
Neoplasms s 
Diseasess of the circulatory system 
Diseasess of the digestive system 
Diseasess of the genitourinary system 
Diseasess of the musculoskeletal system and connective tissue 
Otherr diseases (e.g. diseases of the respiratory system; diseases of the sense 
organs) ) 

Treatmentt (N, %)a 

None e 
Medicationn (excl. analgesics) 
Surgery y 
Radiotherapy y 
Chemotherapy y 
Hormonall  therapy 
Other r 

88 Percentage > 100% 

138 8 
177 7 

58. 6 6 

(43.8 ) ) 
(56.2 ) ) 

(17.3 ) ) 

7. 88 (13.9 ) 

91 1 
46 6 
91 1 
87 7 

160 0 
24 4 
75 5 
31 1 
10 0 

109 9 

15 5 
83 3 

186 6 
13 3 
24 4 
32 2 
82 2 

(28.8 ) ) 
(14.6 ) ) 
(28.9 ) ) 
(27.6 ) ) 

(50.8 ) ) 
(7.6 ) ) 

(23.8 ) ) 
(9.8 ) ) 
(3.2 ) ) 

(34.6 ) ) 

(4.8 ) ) 
(26.3 ) ) 
(59.0 ) ) 

(4.1 ) ) 
(7.6 ) ) 

(10.2 ) ) 
(26.0 ) ) 

Nurses''  opinion about daily pain assessment 
Itt appeared that nurses had a positive attitude towards daily pain assessment: 69.6% of 

thee nurses stated that daily pain assessment was important, 66.5% always performed the 
painn assessment, and 58.1% wanted to continue with daily pain assessment in future. A 
majorityy of nurses reported that daily pain assessment was feasible in clinical practice: 
70.9%% stated that daily pain assessment fitted in easily with the nurses' daily routine, 
accordingaccording to 50.7% of the nurses pain assessment did not take additional time, and 57.7% 
off  the nurses thought it was useful to record pain scores in diagram on the vital signs chart. 
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Tablee 3 

Morning g 
Evening g 
Total l 

Nurses'' professional compliance with daily assessment of pain 

Hospitall  A 

79.0% % 
46.4% % 
62.3% % 

Hospitall  B 

89.0% % 
78.9% % 
83.8% % 

Hospitall  C 

87.8% % 
64.5% % 
75.5% % 

Total l 

85.1% % 
63.6% % 
73.9% % 

f-value e 

<0.0001 1 
<0.0001 1 
<0.0001 1 

However,, only 14.5% of the nurses reported that it was, in their opinion, easy for patients to 
givee a pain score, and 36.1% reported that the pain score given by the patient did not differ 
fromm what they considered it to be. Nurses did not have a problem with eliciting a pain 
score:: 63.8% did not agree with the statement that it is difficult to ask for a pain score when 
theyy expect patients to be in pain, and 62.1% disagreed with the statement that it is 
bothersomee to ask for a pain score when patients do not have pain. Timing of daily pain 
assessmentt was appropriate: almost half of the nurses considered asking twice a day for 
painn intensity to be appropriate (44.9%) and preferred asking for present pain intensity 
insteadd of asking for average pain intensity during the past 24 hours (47.1%). Although 
64.3%% reported that physicians did not make adequate use of pain assessment, 33.9% of the 
nursess reported that pain was more often discussed during the round with the physicians 
thann it used to be. Furthermore, 41% of the nurses thought pain was more often discussed 
duringg the change of shifts and 43.2% thought pain was more often reported in the nursing 
records. . 

Betterr insight in patients' pain, better pain management and more attention being paid to 
patients**  pain were reported spontaneously as the most important advantages of daily pain 
assessmentt by approximately 50% of the nurses. Besides these advantages, around 30% of 
thee nurses mentioned obstacles to proper assessment such as: pain assessment was too time 
consuming,, patients found it difficult to give a pain score, and physicians did not pay 
enoughh attention to patients' pain scores. 

Nursess from medical wards had a significantly more positive attitude towards daily pain 
assessmentt compared to their colleagues from surgical wards (P < 0.001), were 
significantlyy more positive about the feasibility of daily pain assessment (P < 0.001), 
experiencedd less problems with eliciting a pain score (P < 0.001), were more positive about 
thee timing of daily pain assessment (P < 0.001), and more positive about the effects of daily 
painn assessment (P < 0.001). 

Further,, a statistically significant difference was found between the three hospitals: 
nursess from hospital B had a less positive attitude towards pain assessment compared to 
hospitall  C(P< 0.001), and were less positive about the feasibility of daily pain assessment 
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(P(P < 0.001) compared to nurses from hospitals A and C. Nurses from hospital C were 
significantlyy more positive about the effect of daily pain assessment than nurses from the 
otherr two hospitals (P < 0.001). It is remarkable that nurses from hospital B, who were less 
positivee about daily pain assessment, had the highest professional compliance with fillin g in 
thee pain score of the three hospitals. 

Besidess care setting and hospital as factors that influenced nurses' opinion about daily 
painn assessment, age of nurses also had impact on their opinion: older nurses were more 
positivee about timing of daily pain assessment than younger nurses (P < 0.001). Nurses' 
educationall  level did not have any impact. 

Patients''  opinion about daily pain assessment 
Aboutt 75% of the patients were positive about daily pain assessment and expressed the 

opinionn that assessing pain twice a day was frequent enough. In agreement with nurses, 
41.3%% of the patients reported that it was difficult to give a pain score. By means of an open 
question,, patients were asked to explain their difficulties. Of the 162 patients reporting 
difficulties,, 37.5% of the patients had problems with the scale itself. The problems seem to 
bee related to the distance between numbers and to the use of the term 'school marks'. In the 
originall  instruction the term 'school marks' was employed to explain the use of the 
numberss in the NRS. In schools in the Netherlands, a system of school marks is used where 
100 means 'excellent' and 0 means 'very bad'. With the NRS it is the other way around, 0 
meanss 'no pain at all' and 10 means 'the worst pain possible'. This led to confusion for 
somee patients as they associated 0 with 'worst pain possible' and 10 with 'no pain at all'. 
Patientss (20.4%) also reported problems with translating a feeling like pain into a number. 
Problemss with the subjectivity and personal experience of pain was mentioned by 13.6% of 
thee patients, 10.7% mentioned problems with variations in pain during the day, and the 
remainingg 17.8% was due to missing data or patients who could not answer the question. 

Femalee patients stated significantly more often than male patients that it was difficult for 
themm to give a pain score (P < 0.01). Patients with non-malignant pain experienced 
significantlyy more problems than patients with malignant pain (P < 0.01), and patients from 
hospitall  B reported significantly more problems than patients from hospitals A and C (P < 
0.001).. Age, education, pain duration, care setting and pain intensity had no significant 
impactt on experienced problems. 
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DISCUSSIONN AND CONCLUSIONS 

Feedbackk from patients about their pain intensity is the backbone of pain assessment. 
Althoughh nurses are aware that patients are the most accurate judge of pain intensity,41'42 

theyy do not frequently use pain ratings in daily practice. 

Nurses'Nurses' compliance and opinion 
Thee present study shows that it is possible to implement daily pain assessment in clinical 

practice.. During a period of six months, the nurses' overall professional compliance was 
73.9%.. Nurses more consistently assessed pain in the morning (85.1%) than in the evening 
(63.6%).. Professional compliance was 86.6% for once daily assessment of pain. These 
resultss are in accordance with the professional compliance of 90% reported by Bookbinder 
etal.19 9 

Nursess had a positive attitude towards daily pain assessment and the majority wanted to 
continuee assessing pain on a daily basis, thus daily pain assessment was valued positively 
byy nurses. Furthermore, daily pain assessment proved to be feasible: daily pain assessment 
easilyy fitted in with nurses' daily routine and did not take additional time, as nurses 
incorporatedd this task into the control of vital signs. Asking patients about their pain was 
nott difficult for nurses, whether patients were in pain or not. Almost half of the nurses 
preferredd asking for the present pain intensity twice a day. Finally, improvement of 
communicationn with colleagues and physicians was reported by 40% of the nurses. Other 
advantagess reported by nurses are: better insight in patient's pain, better pain management, 
andd paying more attention to patient's pain. However, nurses reported a few obstacles with 
dailyy pain assessment. In the opinion of nurses, it is not easy for patients to give a pain 
score,, which is substantiated by 41.3% of the patients. A second obstacle is the lack of 
attentionn of physicians to patients' pain scores. Because this was a study conducted with 
nurses,, physicians were not trained like nurses and were not directly involved in the 
implementationn process. This may explain why physicians did not make optimal use of 
dailyy pain assessment. Francke et al.,43 also found a limited interest amongst physicians in 
thee outcomes of nurses' pain assessments and recommended to make clear arrangements 
betweenn nurses and physicians on how pain scores are to be used in an interdisciplinary 
painn policy. Therefore, we suggest to educate and instruct physicians too in the use of pain 
assessment.41,44 4 

Becausee this was a multicenter study in three hospitals on nine nursing wards, we were 
ablee to examine differences between care settings (surgical versus medical wards) and 
hospitals.. Nurses from the surgical wards were less compliant in the evening and were less 
positivee about daily pain assessment compared to nurses from medical wards. This is in 
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agreementt with Francke et al.,45 who also reported that, in comparison with nurses on 
medicall  cancer wards, surgical cancer nurses participated less in educational activities on 
pain-relatedd topics and were less involved in specific pain policies. In a study of Rawal et 
al.366 the use of a visual analogue scale in different care settings ranged from 7% (surgical 
gynacology)) to 29% (medical gynecology). 

Itt appears that surgical nurses have a different attitude towards pain and pain assessment 
thann medical nurses. This can be related to differences in the prevalence of pain and 
differencess in pain duration between the two care settings. On surgical wards, almost all 
patientss have acute postoperative pain which will decrease after a few days. On medical 
wards,, less patients are in pain and the majority of patients with pain have chronic pain. 
Patientss with acute pain46 give more behavioral cues when they are in pain than patients 
withh chronic pain.12 Thus, nurses on surgical wards might feel less compelled to ask 
patientss about their pain, as they feel they already know which patients are in pain. More 
researchh is needed to study the differences between medical and surgical settings. It might 
bee that different educational programs for nurses working on surgical and medical wards 
shouldd be developed. 

AA paradoxical finding was the higher professional compliance of nurses in hospital B 
withh daily pain assessment and their less positive attitude toward daily pain assessment 
comparedd with the nurses from the other two hospitals. During the study there was a 
reductionn in staff in the evening shift, which meant that the second assessment was an extra 
burdenn for nurses working during the evening shift and probably led to decreased 
motivation.. This suggests that it is very important to appraise beforehand the characteristics 
andd resources of a potential hospital or nursing ward and the characteristics and 
requirementss of the proposed innovation, as this might affect successful implementation.47 

Inn retrospect, it would have been better to discontinue the pain assessment in the evening in 
hospitall  B. 

Patients'Patients' opinions 

Thee third research question was: what is the opinion of patients about daily pain 
assessmentt and what are the difficulties patients experience with giving a pain score? In 
general,, patients value being asked about their pain twice a day. Although only one patient 
failedd to give a pain score during the interview, more than 40% of the patients expressed 
somee difficulties with giving a pain score. These data are consistent with previous research 
fromm Paice and Cohen,32 De Wit and Van Dam,18 Jensen et24al., and Kremer31et al. 
concerningg the patient's problems to complete the NRS. The present study differs from the 
resultss mentioned above in that it also examined the difficulties patients experienced with 
completingg the NRS as well as the factors influencing these difficulties. Primarily, patients 



ValueValue of daily pain assessment 49 49 

mentionedd problems with the scale itself, namely that they were uncertain about the 

distancee between numbers and confused about the term 'school marks' in the instruction. 

Basedd upon these findings a more elaborate instruction program for patients has been 

developedd taking into account the problems patients have with giving a pain score. Jensen 

ett al.24 found that age was not correlated with inability to complete the NRS. In this study, 

thee difficulties of patients were independent of age, education, pain duration, pain intensity 

andd care setting, but were related to the type of pain (non-malignant versus malignant pain) 

andd the gender of the patient. More research is needed to identify factors which inhibit the 

usee of a pain score by patients. 

Inn summary, it can be concluded from this multicenter study, that daily pain assessment 

iss feasible in clinical practice and is valued by both patients and nurses. When one decides 

too implement daily pain assessment, it is necessary to attune the implementation protocol to 

thee needs of the specific setting. 
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ABSTRACT T 

Objectives:: To describe the effects of the Pain Monitoring Program on communication 
aboutt pain between patients and nurses and between patients and physicians. In addition, 
detailss are given of the effects of the program on the agreement between patients' pain 
intensityy and nurses estimations of patients' pain intensity, and documentation about pain in 
thee nursing records. Finally, factors that might influence communication, assessment and 
documentationn are also discussed. 

Methods:: The effects of the Pain Monitoring Program were measured in a quasi-
experimentall  design with a non-equivalent control group. In total, 703 patients participated: 
3588 patients in the control group and 345 in the intervention group. Communication about 
painn between patients and nurses was measured with a self-report questionnaire, assessment 
wass measured with the agreement between patients' and nurses' pain ratings, and 
documentationn about pain was collected from the nursing records. 

Interventions:: Twice-daily pain assessment by nurses using a numeric rating scale was 
onee of the components of the Pain Monitoring Program, which further consisted of 
educatingg nurses about pain and pain management. 

Results:: Results of the control group showed that communication about pain between 
patientss nurses, agreement between patients' and nurses' pain ratings, and documentation 
aboutt pain in nursing records, was inadequate. The Pain Monitoring Program proved to be 
effectivee in improving nurses' assessment of patients' pain and documentation about pain in 
nursingg records. Patients' pain intensity and care setting were related to the efficacy of the 
Painn Monitoring Program. Communication about pain between patients and nurses, and 
betweenn patients and physicians did not improve as a result of the Pain Monitoring 
Program. . 

Conclusions:: Based on this study it can be concluded, that although the Pain Monitoring 
ProgramProgram is effective in improving assessment and documentation, the intervention did not 
havee a strong impact on the communication between patients and nurses and between 
patientss and physicians. Because the Pain Monitoring Program proved effective in a 
heterogeneouss population in multiple care settings, it is recommended to implement the 
programm in nursing practice. 

INTRODUCTIO N N 

Communicationn about pain and assessment of pain is necessary for nurses to perform the 

nursingg process, and is a first step in the process of defining the nursing diagnosis of pain.1 
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Severall  studies have demonstrated that the way pain is discussed between nurses and 
patientss leaves much to be desired. Nurses do not systematically ask the patients about their 
pain,2"66 and patients seem to be reluctant to talk about their pain or to ask for pain 
medication.7'122 If nurses do not assess or evaluate their patients' pain in a systematic way, 
thenn they must rely on their observational skills to recognize patients' pain. However, it has 
beenn shown that nurses often fail to recognize which patients are in pain and consequently 
frequentlyy misjudge the intensity of patient's pain: percentages of disagreement between 
patients'' pain ratings and nurses' estimations of patients' pain ratings range from 43% to 
70%% on an 11-point scale.13"22 Correlations between patients' and nurses' ratings range from 
rr  - 0.30 to r = 0.76.16"20,22"25 Nurses sometimes overestimate patients' pain,1618,20 but more 
oftenn tend to underestimate patients' pain.14151719,21 According to Sjöström et al.13 and 
Zalon,244 nurses underassess more severe pain and overassess mild pain. Both Zalon24 and 
Grossmann et al.26 reported better agreement in patients with mild pain compared to patients 
withh moderate to severe pain. Field,14 McKinley et al.,18 and Zalon24 reported that patients' 
genderr is not related to agreement between patients' and nurses' ratings. Results concerning 
painn duration, patients' age, and care setting, are conflicting.17-20-24-25 Teske et al.25 found that 
thee difference between patients' pain and nurses' estimation of patients' pain is greater in 
patientss with chronic pain than in patients with acute pain, while McKinley et al.18 reported 
higherr correlations for patients with chronic pain. Patients' age is not related to agreement 
betweenn patients' and nurses' ratings according to McKinley et al.,18 Choinière et al.,19 and 
Zalon,244 whereas Van der Does20 found a negative correlation. Harrison17 reported that the 
percentagee of patients in which pain was underestimated is higher in surgical wards than in 
medicall  wards, whereas McKinley et al.18 reported that care setting does not influence the 
extentt of agreement. 

Poorr communication and assessment frequently results in poor documentation. In studies 
byy Camp27 and Camp et al.28 only half of the pain information provided by patients was 
notedd in the nursing records, and over a third of the information recorded did not accord 
withh patients' report. Several studies concluded that the pain information documented by 
nursess in the records is incomplete and inaccurate.3'5'29"32 What is recorded about pain in the 
nursingg records only concerns pain intensity, pain location, patients' verbalization of pain, 
andd effects of analgesics.3,27,28,33'35 Only Camp et al.28 studied differences between groups of 
surgical,, medical and oncology patients with regard to pain documentation in nursing 
recordss and did not find any differences. 

Basedd on the literature, it can be concluded that communication between patients and 
nursess about pain is inadequate, nurses' assessment of patients' pain is inaccurate, and 
documentationn of pain in nursing records is incomplete and inaccurate.2'35 Several studies 
havee investigated whether education programs for nurses lead to better pain assessment and 
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moree pain documentation. According to Thompson et al.,36 agreement between patients' and 
nurses'' pain ratings increased after nurses followed an education program. The effects of 
educationn programs on pain documentation are, however, contradictory: Dalton et al.,37 

Foglesong,388 Foglesong et al.,39 and Sofaer40 observed an increase in pain documentation 
afterr educating nurses, whereas Camp-Sorrell et al.35 and Westfall et al.4i did not observe 
anyy increase. Some studies implemented daily pain assessment in order to increase 
assessmentt and documentation of patients' pain. Results concerning agreement between 
nurses'' and patients' pain ratings after implementation of daily pain assessment are 
consistent:: both Hochstenbach42 and Solberg43 found better correlations. However, results 
concerningg documentation are inconsistent: some researchers found an increase in 
documentation,34-44"466 whereas others did not.42*43 Thus, it can be concluded that education 
alonee or implementation of daily pain assessment alone is not sufficient for increasing 
nurses'' pain management behavior.47,48 Therefore, implementation of daily pain assessment 
combinedd with education programs for nurses has been suggested.7,30'49"54 To our knowledge, 
thee efficacy of such combined programs on communication, assessment and documentation 
hass been investigated in only five studies.55,55"58 Au et al.,15 evaluated the effect of 
implementationn of daily pain assessment combined with an education program; it was 
foundd that agreement between patients' and nurses' pain ratings increased, as did 
documentation.. Studies by Caswell et al.,55 Knowles,56 Bach,57 and Titler et al.,58 also found 
moree pain documentation after implementation of pain management protocols. 
Unfortunately,, sample sizes of these five studies were small and homogeneous, and all 
studiess were done in a single setting. Moreover, effects of pain management protocols on 
communicationn have not been studied yet. 

Because,, the efficacy of systematic pain assessment combined with nursing education for 
differentt patient groups is not completely understood, we conducted a quasi-experiment in 
threee hospitals including nine wards. Implementing daily pain assessment by nurses using a 
numericc rating scale ranging from 0 (no pain at all) to 10 (the worst possible pain) was one 
off  the components of the Pain Monitoring Program (PMP). The PMP further consisted of 
educatingg nurses about pain and pain management. The main purpose of the PMP was to 
improvee nurses' perception of patients' pain and to increase nurses' knowledge about pain 
andd pain management. In this article, the effects of implementing the PMP on nurses' 
communication,, assessment, and documentation are reported. We hypothesized that 
monitoringg pain would improve the communication between patients and nurses about pain, 
resultingg in a better estimation of patients' pain and improved pain documentation in 
nursingg records. Secondly, factors relating to communication, assessment and 
documentationn were evaluated. 
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METHOD S S 

Patients s 
Thee study was conducted in three Dutch hospitals: two general hospitals and one 

universityy hospital. In each hospital, two surgical wards and one medical ward participated. 
Al ll  admitted patients to the wards were screened for inclusion until we reached a number of 
300 patients per pain category per hospital. Patients were included when they were in pain or 
whenn they had a prescription for analgesics. Patients were excluded if they were younger 
thann 16 years, were admitted to the hospital for three days or less, or could not speak Dutch. 

Duringg a feasibility study in these hospitals it became clear that most patients had acute 
painn (67.4%) with a non-malignant cause (62.9%). To avoid that a substantial part of the 
studyy population consisted of patients with acute pain and non-malignant pain, patients 
weree stratified for: duration of pain (acute/chronic pain) and type of pain (malignant/non-
malignantt pain). Thus, four categories were distinguished: 1) acute malignant pain, 2) 
chronicc malignant pain, 3) acute non-malignant pain, and 4) chronic non-malignant pain. 
Patientss with pain persisting longer than one month were defined as patients with chronic 
pain,, patients with pain caused by cancer or cancer treatment were allocated to the 
malignantt category. 

Studyy design, procedure and Pain Monitorin g Program 
Thee PMP for nurses was evaluated by means of a quasi-experimental design with a non-

equivalentt control group (Figure l).59 A non-equivalent control group is a control group 
whichh is not developed on the basis of random assignment. In our study, two patient groups 
fromm the same unit were selected. Before implementation of the PMP, control group 
patientss were included from November 1993 up to and including March 1994. The PMP 
wass implemented in April, May and June 1994. After implementation of the PMP, 
interventionn group patients were included from July up to and including November 1994. 

PatientsPatients from the control group (N = 358) were given regular nursing care and were 
interviewedd twice; at the beginning of their admission and before discharge by research 
nursesnurses about their pain experiences. During the second interview, patients were also asked 
aboutt the extent to which they communicated about pain with nurses and physicians. After 
thee second interview, the attending nurse was asked to estimate the patient's present pain 
intensity.. Pain documentation was collected from the progress reports in the nursing 
records. . 

Afterr data collection of the control group patients was completed, the PMP was 
implemented.. The PMP consisted of two components: implementation of daily pain 
assessmentt and an education program. Before implementation of daily pain assessment, 
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nursess (N = 216) underwent a 3-hour education program. The mean age of the nurses was 
32.33 years, the mean professional nursing experience was 8.9 years and 65.3% worked at 
surgicall  wards. The education program focused on attitude and knowledge of the current 
trendss of pain assessment, pain treatment with analgesics, and the use of non-
pharmacologicall  pain treatments. After all nurses had followed the education program, daily 
painn assessment was implemented in nursing practice. Patients were asked twice a day by 
nursess to rate their present pain on an 11-point numeric rating scale (NRS), on which 0 
representss 'no pain at all' and 10 'the worst possible pain'. Nurses charted the pain scores 
onn the vital signs chart, so that patients' pain intensity, as well as the effectiveness of pain 
treatment,, could be quickly determined by both nurses and physicians. The implementation 
off  the PMP is described extensively elsewhere.60'61 

Onee month after implementation of the PMP, the intervention group patients (N = 345) 
weree interviewed. The same interview was used for intervention group patients as for 
controll  group patients. Again, pain documentation was collected from the nursing records 
andd nurses caring for the intervention group were asked to estimate patients' pain ratings. 

Studyy measures 
SociodemographicSociodemographic and medical variables. Sociodemographic variables including gender 

andd age were collected by means of patient interviews. Medical variables including days of 
admissionn to hospital, diseases, and treatment were obtained from the medical records. 

Patient'sPatient's pain experience was measured by means of the Dutch Language Version of the 

Novemberr 1993 - March 1994 April - June 1994 July - November 1994 

Dataa collectionn O, 02 

controll  group patients 

Painn Monitoring Program 
forr nurses 

Dataa collection 
interventionn group patients 

O,, First interview control group 
022 Second interview control group 
XX Implementation of the Pain Monitoring Program for nurses 
Ojj  First interview intervention group 
OOAA Second interview intervention group 

Figuree 1 Quasi-experimental design with a non-equivalent control group 

X X 

o,, 04 
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McGilll  Pain Questionnaire (MPQ-DLV). The McGill Pain Questionnaire is a self-report 
instrumentt consisting of four parts: a pain vocabulary for measuring the nature and intensity 
off  the pain, a questionnaire for measuring the effects of pain on quality of life, visual 
analoguee scales for measuring pain intensity, and questions about the location and course of 
thee pain. Reliability, consistency and validity of the MPQ have been well established and 
testedd across many groups.62"64 The reliability and validity of the Dutch Version had proven 
too be satisfactory.65"67 

CommunicationCommunication about pain with nurses and physicians was assessed by means of a self-
reportt questionnaire. Patients were asked whether they had discussed pain with nurses and 
physicians,, and whether they had received information about pain from nurses and 
physicians.. Patients were also asked about the quality of the information provided. 

QualityQuality of nurses' pain assessment was operationalized by the agreement between 
patients'' and nurses' pain ratings. This was analyzed at both group and at individual level. 
Agreementt between patients' and nurses' pain ratings at group level was evaluated by 
comparingg the mean pain intensity scores of the patients and the nurses. We considered 
agreementt between the patient's self-assessment and nurse's assessment of pain at 
individuall  level when the ratings were identical or within a range of +1 and -1 of each 
other.688 Nurses' pain ratings that were more than one point higher or lower than patients' 
painn ratings were considered underestimations or overestimations, respectively. 

PainPain documentation. Based on Camp et al.,28 all gathered pain documentation from the 
nursingg records was classified by the research nurses and principal investigator into the 
followingg categories: 'pain intensity', 'quality of pain', 'location of pain', 'pattern of pain', 
'thingss that increase or decrease the pain', 'verbal statements by the patient', 'non-verbal 
observationss about pain', and 'symptoms associated with pain and side effects of pain 
medication'.. Three categories were added: 'duration of pain', 'use and effect of pain 
medication',, and 'other pain documentation'.34 The interrater reliability between the raters 
forr categorizing the pain documentation was 0.72, which can be considered as moderate.59 

Statisticall  analysis 
Dataa were analyzed using the Statistical Package for the Social Science for Windows 

(SPSS)) version 7.5 (1998) and SAS version 6.12 (1996). Descriptive statistics were used to 
describee patients' sociodemographic, medical, and pain characteristics. Comparability of 
controll  and intervention group for patients' sociodemographic and medical characteristics 
wass analyzed by Chi-square tests and Student's /-tests. 

Thee effect of the PMP was evaluated by Chi-square tests, non-parametric tests and 
Student'ss Mests. In order to control for differences in tumor status and tumor extension 
betweenn control and intervention group, logistic and linear regression and General Linear 
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Modelingg procedures were performed for the outcome measures communication, 
assessment,, and documentation. 

Too evaluate which factors were related to communication, assessment, and 
documentation,, and whether there was a patient category who benefited most from the 
PMP,, subgroup analyses were done. The following independent variables were included in 
thee analysis: gender (male/female), age, type of pain (non-malignant/malignant), pain 
durationduration (acute/chronic), patients' pain intensity, and care setting (medical wards/surgical 
wards).. For the analyses of agreement, the continuous variables of age and patients' pain 
intensityy were categorized. The median age (63 years) was used as cut-off point to 
distinguishh two groups. Regarding pain intensity, mild pain (0-3) and moderate to severe 
painn (4-10) was distinguished.3'69 Throughout this paper, the term group will be used to 
distinguishh the control from the intervention group. 

RESULTS S 

Patientt  characteristics 
Inn total, 769 patients were eligible for participation; of these 8.6% (TV = 66) declined to 

participate.. Of the decliners, 29 found the study too burdensome, 26 were not motivated and 
111 patients considered themselves too ill or too old. Patients who declined to participate 
weree significantly older than patients who participated (P < 0.001), and females declined 
moree frequently than males (P < 0.05). In total, 703 patients participated in the study, of 
whichh 63 patients (9.0%) dropped out before the second interview. Of the 63 patients who 
droppedd out, 23 were not motivated, 15 died, 15 were too ill , and 10 patients found the 
studyy too burdensome. 

Ann overview of the sociodemographic and medical characteristics is given in Table 1. 
Thee majority of patients was female (58.5%), the mean age was 59.5 years, 53.1% of the 
patientss had cancer and 55.5% had undergone surgery. In the subgroup analysis the median 
agee (63 years) is used as cut-off point. For cancer patients additional medical characteristics 
aree reported in Table 2. There were no differences with respect to sociodemographic 
variabless between the control and intervention group. However, cancer patients in the 
controll  group differed from those in the intervention group with regard to tumor extension 
andd tumor status: more patients in the intervention group had a local tumor (P < 0.01) and 
thee tumor was more frequently regressive or surgically removed (P < 0.01). To control for 
thesee differences between control and intervention group, tumor status and extension were 
includedd in the analyses as covariates. 
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Tablee 1 Sociodemographic and medical characteristics of the study population 

Genderr (N,%) 
Male e 
Female e 

Agee (mean in years, SD) 

Admissionn to hospital (mean in days, SD) 

Diseasess (N, %)b 

Neoplasms s 
Diseasess of the circulatory system 
Diseasess of the digestive system 
Diseasess of the genitourinary system 
Diseasess of the musculoskeletal system and 
connectivee tissue 
Otherr diseases (e.g. diseases of the nervous 
systemss and sense organs) 

Treatmentt (N, %)b 

None e 
Medicationn (excl. analgesics) 
Surgery y 
Radiotherapy y 
Chemotherapy y 
Hormonall  therapy 
Other r 

Control l 

(N (N 
group p 

== 358) 

1422 (39.7) 
216 6 (60.3) ) 

59.99 (16.8) 

18.2 2 

192 2 
37 7 
93 3 
30 0 
13 3 

119 9 

20 0 
88 8 

187 7 
21 1 
30 0 
39 9 
97 7 

(17.7) ) 

(53.6) ) 
(10.3) ) 
(26.0) ) 

(8.4) ) 
(3.6) ) 

(33.2) ) 

(5.6) ) 
(24.6) ) 
(52.2) ) 
(5.9) ) 
(8.4) ) 

(10.9) ) 
(27.1) ) 

Intervention n 
group p 

(JV=345) ) 

1500 (43.5) 
1955 (56.5) 

59.11 (17.3) 

18.11 (14.2) 

1811 (52.5) 
244 (7.0) 
799 (22.9) 
322 (9.3) 
222 (6.4) 

1111 (32.2) 

188 (5.2) 
899 (25.8) 

2033 (58.8) 
155 (4.3) 
300 (8.7) 
355 (10.1) 
922 (26.7) 

P-value e 

NSa a 

NS S 

NS S 

NSC C 

NSd d 

Total l 

2922 (41.5) 
4111 (58.5) 

59.55 (17.0) 

18.22 (16.1) 

3733 (53.1) 
611 (8.7) 

1722 (24.5) 
622 (8.8) 
355 (5.0) 

2300 (32.7) 

388 (5.4) 
1777 (25.2) 
3900 (55.5) 
366 (5.1) 
600 (8.5) 
744 (10.5) 

1899 (26.9) 

NS:: not significant 
Percentagee > 100% 
Onlyy tested for the first diagnoses 
Onlyy tested for the first treatment 

Thee pain characteristics and the results of the McGill Pain Questionnaire-Dutch 
Languagee Version are described in Table 3. The majority of patients (56.6%) reported pain 
inn the abdominal region. The mean duration of pain in patients with chronic pain was 4.8 
yearss (SD = 10.8), and for patients with acute pain 5.9 days (SD = 5.9). In 43.4% of the 
patientss pain was caused by trauma or surgery. There were no differences in pain 
characteristicss between control and intervention group. 
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Tablee 2 Medical characteristics of the 

Primaryy tumor (N, %)* 
Digestivee organs and peritoneum 
Bone,, connective tissue, skin and breast 
Genitourinaryy organs 
Lymphaticc and hematopoietic tissue 
Other r 

Timee since diagnosis of cancer (mean in 
months,, SD) 

Extensionn of disease (N, %) 
Local l 
Regional l 
Metastatic c 
Unknown n 
Nott applicable 
Missing g 

Tumorr status (N, %) 
Stable e 
Progressive e 
Regressivee or surgically removed 
Unknown n 
Nott applicable 
Missing g 

cancerr patients 

Control l 
group p 

(N=(N= 189) 

655 (34.4) 
500 (26.5) 
500 (26.5) 
211 (11.1) 
177 (9.0) 

19.44 (41.5) 

433 (22.7) 
411 (21.7) 
744 (39.2) 
122 (6.3) 
199 (10.1) 
00 (0.0) 

133 (6.9) 
999 (52.4) 
622 (32.8) 
66 (3.2) 
99 (4.7) 
00 (0.0) 

Intervention Intervention 
group p 

(N=(N= 175) 

655 (37.1) 
533 (30.3) 
400 (22.9) 
166 (9.1) 
99 (5.1) 

19.00 (44.4) 

677 (38.3) 
311 (17.7) 
500 (28.6) 
111 (6.3) 
155 (8.5) 
11 (0.6) 

166 (9.1) 
633 (36.0) 
844 (48.0) 
44 (2.3) 
77 (4.0) 
11 (0.6) 

P-value e 

NSb'c c 

NS S 

<0.01 1 

<0.01 1 

Total l 

(W=364) ) 

1300 (35.7) 
1033 (28.3) 
900 (24.7) 
377 (10.2) 
266 (7.1) 

19.22 (42.8) 

1100 (30.2) 
722 (19.8) 

1244 (34.1) 
233 (6.3) 
344 (9.3) 

11 (0.3) 

299 (8.0) 
1622 (44.5) 
1466 (40.1) 
100 (2.7) 
166 (4.4) 
11 (0.3) 

Percentagee > 100% 
NS:: not significant 
Onlyy tested for the first diagnoses and first treatment 

Communicationn about pain between patients and health care providers 
Duringg the second interview, patients were asked about the extent to which they 

discussedd their pain problem with nurses and physicians. Results are shown in Table 4. 
Accordingg to patients in the control group, 71.1% talked about pain complaints with the 
nursess and 67.7% with the physicians. Topics that were most often discussed with patients 
weree pain complaints, pain history, and pain management. Nurses and physicians rarely 
discussedd emotions with regard to pain (1.3% and 0.9%, respectively), or side effects of 
painn medication (0.0% and 0.9%, respectively) (data not shown). Furthermore, 61.9% of the 
patientss stated that they received information about pain and pain management from nurses 
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Tablee 3 Pain characteristics and results of the McGill Pain Questionnaire at first interview 

Painn category (N, %) 
Acutee malignant pain 
Chronicc malignant pain 
Acutee non-malignant pain 
Chronicc non-malignant pain 

Painn locations (N, %)b 

Head,, face, mouth, cervical region 
Breast,, thoracic region 
Upperr shoulder and upper limbs 
Abdominall  region 
Lowerr back, lumbar spine, sacrum 
Lowerr limbs 
Pelvic c 
Anal,, perineal, and genital region 
Everywhere e 

Painn duration (mean, SD) 
Forr patients with acute pain in days 
Forr patients with chronic pain in years 
Minimum-maximum m 

Causee of the pain (N, %)" 
Trauma,, surgery 
Inflammation,, immune reactions 
Tumorr involvement 
Toxic,, metabolic, radiation 
Degeneration,, mechanical 
Otherr causes 
Missingg or unknown 

Painn Rating Index-Sensory (mean, SD) 
Painn Rating Index-Affective (mean, SD) 
Painn Rating Index-Evaluative (mean, SD) 
Painn Rating Index-Total (mean, SD) 

Numberr Words Chosen-Total (mean, SD) 

Control l 
group p 

(#=358) ) 

999 (27.7) 
677 (18.7) 
988 (27.4) 
944 (26.3) 

788 (21.8) 
566 (15.6) 
866 (24.0) 

2099 (58.4) 
1044 (29.1) 
899 (24.9) 
211 (5.9) 
155 (4.2) 
133 (3.6) 

6.00 (5.8) 
3.99 (10.1) 

11 day-70 years 

1444 (40.2) 
233 (6.4) 
533 (14.8) 
300 (8.4) 
455 (12.6) 
577 (15.9) 
199 (5.3) 

8.44 (5.2) 
3.66 (3.1) 
4.88 (2.7) 
16.88 (9.3) 

9.44 (3.9) 

Intervention n 
group p 

(N=(N= 345) 

1022 (29.6) 
544 (15.7) 
977 (28.1) 
922 (26.7) 

811 (23.5) 
666 (19.1) 
888 (25.5) 

1899 (54.8) 
1022 (29.6) 
711 (20.6) 
399 (11.3) 
199 (5.5) 
155 (4.3) 

5.99 (5.0) 
5.88 (11.5) 

11 day-61 years 

1611 (46.7) 
400 (11.6) 
411 (11.9) 
211 (6.1) 
366 (10.4) 
533 (15.4) 
155 (4.3) 

8.44 (5.2) 
3.77 (3.2) 
4.99 (2.7) 

17.11 (9.4) 

9.55 (3.9) 

P-value e 

NS' ' 

NSC C 

NS S 
NS S 

1 1 

NSd d 

NSe e 

NSe e 

NS' ' 
NS' ' 

NS' ' 

Total l 

(#=703) ) 

2011 (28.6) 
1211 (17.2) 
1955 (27.7) 
1866 (26.5) 

1599 (22.6) 
1222 (17.4) 
1744 (24.8) 
3988 (56.6) 
2066 (29.3) 
1600 (22.8) 
600 (8.5) 
344 (4.8) 
288 (4.0) 

5.99 (5.9) 
4.88 (10.8) 

day-700 years 

3055 (43.4) 
633 (9.0) 
944 (13.4) 
511 (7.3) 
811 (11.5) 

1100 (15.6) 
344 (4.8) 

8.44 (5.2) 
3.77 (3.1) 
4.99 (2.7) 

17.00 (9.3) 

9.55 (3.9) 

NS:: not significant 
Percentagee > 100% 
Onlyy tested for the first pain location 
Onlyy tested for the first cause of pain 
Adjustedd for tumor status and tumor extension 



64 64 ChapterChapter 4 

andd 65.9% from physicians. The quality of information about pain given by nurses was 
goodd according to 73.6% of the patients. Similar results were found for the information 
givenn by physicians: 72% of the patients reported to be satisfied with the information. 

Thee extent to which patients reported to communicate with nurses and physicians 
dependedd on patients' pain intensity and patients' age. The more pain the patients reported, 
thee more they communicated with nurses (P < 0.001) and physicians {P < 0.01). However, 

Tablee 4 Communication between patients and nurses and between patients and physicians 

Didd you talk about pain with nurses? 
No o 
Yes s 
Unknownn or missing 

Didd nurses give you information about pain and pain 
management? ? 

Noo information given 
Yes s 
Unknownn or missing 

Whenn information was given, what was the quality of that 
information? ? 

Good d 
Moderate e 
Poor r 

Didd you talk about pain with physicians? 
No o 
Yes s 
Unknownn or missing 

Didd physicians give you information about pain and pain 
management? ? 

Noo information given 
Yes s 
Unknownn or missing 

Whenn information was given, what was the quality of that 
information? ? 

Good d 
Moderate e 
Poor r 

Control l 
group p 
N(%) N(%) 

899 (27.4) 
2311 (71.1) 

55 (1.5) 

1099 (33.5) 
2011 (61.9) 

155 (4.6) 

1488 (73.6) 
377 (18.4) 
166 (8.0) 

999 (30.5) 
2200 (67.7) 

66 (1.8) 

977 (29.8) 
2144 (65.9) 

144 (4.3) 

1544 (72.0) 
477 (22.0) 
133 (6.0) 

Intervention n 

72 2 
238 8 

5 5 

133 3 
172 2 
10 0 

151 1 

group p 
N(%) N(%) 

(22.9) ) 
(75.6) ) 
(1.5) ) 

(42.2) ) 
(54.6) ) 
(3.2) ) 

(87.8) ) 
188 (10.5) 
3 3 

118 8 
192 2 

5 5 

124 4 

(1.7) ) 

(37.5) ) 
(61.0) ) 
(1.5) ) 

(39.3) ) 
1822 (57.8) 

9 9 

138 8 
27 7 
17 7 

(2.9) ) 

(75.8) ) 
(14.8) ) 
(9.4) ) 

P-value* * 

NSb b 

<0.05 5 

<< 0.001 

NS S 

<0.05 5 

NS S 

11 P-value adjusted for tumor status and tumor extension 
bb NS: not significant 
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thee more pain the patients reported, the less satisfied they were with the information 
providedd by nurses (P < 0.01). With older patients, it was the other way around: older 
patientss reported communicating less with nurses (P < 0.001) and physicians (P < 0.05) 
aboutt pain compared to younger patients, but older patients reported being more satisfied 
withh the information provided by nurses (P < 0.05). Gender, pain type, duration of pain and 
caree setting, were not related to communication. 

Afterr implementation of the PMP, the proportion of patients acknowledging they had 
receivedd information about pain by nurses (61.9% versus 54.6%, P < 0.05) and physicians 
(65.9%% versus 57.8%, P < 0.05) surprisingly decreased. Although nurses had informed less 
patientss about pain and pain management, the quality of the information given improved: in 
thee control group 73.6% of the patients reported to be satisfied with the information and in 
thee intervention group 87.8% of the patients reported to be satisfied (P < 0.001). 

Too determine the effect of the PMP on communication for subgroups, logistic and linear 
regressionn analysis were conducted. An interaction effect was found for age (group * age 
interaction).. Older patients in the intervention group reported more often not being 
informedd by nurses about pain than older patients in the control group (P < 0.05). This 
effectt was not found in the younger age group. Younger patients in the intervention group 
reportedd to be more satisfied with the provided information by nurses than younger patients 
inn the control group (P < 0.001). 

Agreementt  between patients and nurses regarding pain 
Inn total, 640 patients (91%) were interviewed for a second time. Before discharge, 173 

patientss (27%) could not be included in the analysis of agreement: 141 patients (81.5%) 
alreadyy left the hospital without being interviewed, 26 nurses (15%) responsible for 
patients'' care could not be reached for their estimation of patient's pain intensity, 5 nurses 
(2.9%)) were not able to give an estimation of patient's pain intensity, and 1 patient (0.6%) 
wass unable to give a pain rating for his pain. Thus, simultaneous ratings of pain on the 
numericc rating scale, by both nurses and patients, were carried out on 467 occasions (73%). 

Theree was a significant difference between the mean scores of patients and nurses: the 
meann NRS score in the control group for the patients' pain was 2.9 (SD = 2.5) and the mean 
NRSS score for the nurses' assessment of patients' pain was 3.3 (SD = 2.4) (P < 0.001). 
Thus,, nurses systematically overestimated patients' pain. 

Itt was demonstrated that nurses in the control group were accurate in their assessments 
off  patients' pain in 43.6% (N = 109) of the patients (Table 5). Pain was overestimated in 
34.4%% (AT = 86) and underestimated in 22% (N = 55) of the cases. With 23.2% of the 
patients,, the difference between patients' and nurses' ratings was two points and with 
33.2%% of the patients there was a substantial difference of more than two points. 
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Tablee 5 Agreement between patients 

Underestimation n 

Agreement t 

Overestimation n 

andd nurses' 

Controll  group 

N(%) N(%) 

555 (22.0) 

1099 (43.6) 

866 (34.4) 

painn ratings 

Interventionn group 

N(%) N(%) 

30(13.8) ) 

1477 (67.8) 

40(18.4) ) 

P-value e 

NS' ' 

88 NS: not significant 

Subgroupp analysis showed that agreement between patients' and nurses' ratings varied as 
aa function of duration of pain (P < 0.05) and severity of pain (P < 0.05). When pain 
duration,, pain type, gender, age, care setting, and severity of pain were analyzed in a logistic 
regressionn model, severity of pain was the most important predictor of agreement: higher 
painn level was associated with lower agreement (P < 0.05). Pain duration, pain type, gender, 
agee and care setting did not reach statistical significance in the model. 

Afterr implementation of the PMP, nurses were significantly better informed about 
patients**  pain experience: levels of agreement between patients' and nurses' ratings of the 
patients'' pain intensity increased from 43.6% in the control group to 67.8% in the 
interventionn group (P < 0.001). Overestimation (18.4%) as well as underestimation (13.8%) 
declinedd in the intervention group compared to the control group (Table 5). 

Too establish in which patient groups patient-nurse agreement increased after 
implementationn of the PMP, subgroup analysis was carried out. Agreement between 
patients'' and nurses' pain ratings improved in all subgroups (gender, age, pain type, 
durationn of the pain, and care setting) except for the mild pain group; it should be noted that 
agreementt in the mild pain group was already high (Table 6). Multivariate analysis showed 
thatt there was a significant interaction effect between group (control and intervention 
group)) and patients' pain intensity (P < 0.001). 

Inn the control group, the Pearson's Correlation coefficient was r = 0.39 (P < 0.01) 
betweenn patients' pain intensity and nurses' estimations. The Pearson's Correlation 
coefficientt increased to r = 0.66 {P < 0.01) in the intervention group. 

Documentationn about pain in nursing records 
Painn documentation was collected from the nursing records. Table 7 shows the results of 

documentationn of pain in the nursing records. For 12 patients (1.7%), no pain 
documentationn was collected from the nursing records. 

Nursess in the control group documented about pain intensity in the nursing records 3.4 
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Tablee 6 Subgroup analysis for agreement between patients' and nurses' pain ratings 

Controll  Intervention 
groupp group 
N(%)N(%) N(%) lva lue 

Gender r 
Male e 
Female e 

Age e 
Youngerr than 63 years 
Olderr than 63 years 

Painn duration 
Acutee pain 
Chronicc pain 

Typee of pain 
Non-malignantt pain 
Malignantt pain 

Patients11 pain intensity 
Meann pain 0-3 
Meann pain 4-10 

Caree setting 
Surgicall  wards 
Medicall  wards 

mm NS: not significant 

timess (SD = 4.5) per patient, meaning that on average about 3.4 notes about pain intensity 
weree noted (e.g., 'patient experiences much pain'). Nurses documented on average 1.7 
timess (SD = 1.8) per patient per day. In total, nurses documented on average 23.4 times (SD 
==  26.6) per patient in the nursing records for a hospital stay of 18.2 days. The highest 
documentationn scores were found in the categories: 'use and effects of pain medication', 
'painn location', and 'pain intensity'. Nurses rarely documented about 'pain quality', 'pain 
pattern',, 'non-verbal observations of pain' and 'symptoms associated with pain and side 
effectss of pain medication'. 

Thee amount of pain documentation depended on care setting and age. The mean 
documentationn scores for 'pain quality' (P < 0.01), 'pain location' (P < 0.001), 'pain 
pattern'' (P < 0.01), and 'verbal statements of pain' (P < 0.01), and the mean documentation 
scoree per day (P < 0.05), was higher in medical wards than in surgical wards. The younger 
thee patients the higher the documentation scores in the categories: 'use and effects of pain 

46 6 
63 3 

61 1 
48 8 

68 8 
41 1 

62 2 
47 7 

45 5 
61 1 

65 5 
44 4 

(46.5 ) ) 
(41.7 ) ) 

(49.6 ) ) 
(37.8 ) ) 

(48.2 ) ) 
(37.6 ) ) 

(44.6 ) ) 
(42.3 ) ) 

(60.8 ) ) 
(37.9 ) ) 

(46.4 ) ) 
(40.0 ) ) 

65 5 
82 2 

85 5 
62 2 

92 2 
55 5 

84 4 
63 3 

63 3 
80 0 

103 3 
44 4 

(68.4 ) ) 
(67.2 ) ) 

(76.6 ) ) 
(58.5 ) ) 

(72.4 ) ) 
(61.1 ) ) 

(67.7 ) ) 
(67.7 ) ) 

(64.9 ) ) 
(72.7 ) ) 

(69.6 ) ) 
(63.8 ) ) 

<0.0 1 1 
<0.00 1 1 

<0.00 1 1 
<0.0 1 1 

<0.00 1 1 
<0.00 1 1 

<0.00 1 1 
<0.00 1 1 

NS" " 
<< 0.00 1 

<0.00 1 1 
<0.0 1 1 
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Tablee 7 Pain documentation in nursing records 

Controll  Intervention 
groupp group 

(N(N = 350) (N = 341) lvalue1 

Documentationn score per category (mean, SD) 
-- Intensity 
-- Quality 
-- Location 
-- Things that increase or decrease pain 
-- Duration 
-- Pattern 
-- Verbal statements of pain 
-- Non-verbal observations of pain 
-- Use and effects of pain medication 
-- Symptoms associated with pain and side effects of 

painn medication 
-- Other pain documentation 

Totall  pain documentation score (mean, SD) 

Documentationn score per day (mean, SD) 

3.4 4 
0.3 3 
4.0 0 
1.6 6 
1.1 1 
0.4 4 
1.3 3 
0.1 1 
9.9 9 
0.7 7 

0.3 3 

23.4 4 

1.7 7 

(4.5) ) 
(0.9) ) 
(4.7) ) 
(2.8) ) 
(1.8) ) 
(1.0) ) 
(2.1) ) 
(1.1) ) 

(13.5) ) 
(1.5) ) 

(0.9) ) 

(26.6) ) 

(1.8) ) 

5.1 1 
0.4 4 
4.4 4 
2.4 4 
1.4 4 
0.4 4 
1.4 4 
0.1 1 
9.8 8 
0.7 7 

0.4 4 

26.6 6 

1.9 9 

(6.8) ) 
(1.1) ) 
(5.8) ) 
(4.4) ) 
(2.3) ) 
(0.9) ) 
(2-3) ) 
(0.5) ) 

(10.7) ) 
(1.4) ) 

(1.0) ) 

(28.4) ) 

(1-5) ) 

<< 0.001 
NSb b 

<0.05 5 
<< 0.001 
<0.05 5 

NS S 
NS S 
NS S 
NS S 
NS S 

NS S 

<0.01 1 

<0.05 5 

aa P-value adjusted for tumor status and tumor extension 
bb NS: not significant 

medication'' (P < 0.01), 'symptoms associated with pain and side effects of pain 
medication'' (P < 0.05), and 'other pain documentation' (P < 0.05). The total documentation 
scoree and the mean documentation score per day was also higher in younger patients than in 
olderr patients (P < 0.05 and P < 0.001, respectively). 

Afterr implementation of the PMP, the mean documentation score significantly increased 
forr 'pain intensity' {P < 0.001), 'pain location' {P < 0.05), 'things that increase and 
decreasee the pain' (P < 0.001), and 'pain duration' (P < 0.05). The total mean 
documentationn and the mean documentation per day also increased after implementation of 
thee PMP (P < 0.01 and P < 0.05, respectively). 

Too study the effect of the PMP in subgroups, a General Linear Model procedure was 
used.. Significant interaction effects were found for care setting, pain intensity and age. The 
interventionn group patients from medical wards had a significant increase in documentation 
scoress compared to the control group patients, as indicated by the following significant 
interactionn (group x care setting) effects: 'pain intensity' (P < 0.01), 'pain location' (P < 
0.05),, 'things that increase and decrease the pain*  (P < 0.01), 'pain duration' (P < 0.05), 
'otherr documentation' (P < 0.05), and total documentation score (P < 0.05). There were 
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alsoo significant interaction (group * pain intensity) effects for pain intensity. The more 
intensee the pain, the higher the documentation scores of 'pain intensity' (P < 0.05), 'pain 
quality'' (P < 0.05), 'things that increase or decrease pain' (P < 0.01), 'pain duration' (P < 
0.05),, 'verbal statements of pain' (P < 0.05) and the total documentation score (P < 0.05) 
afterr implementation of the PMP. These effects were not found for patients with mild pain. 
Forr age a significant interaction (group * age) effect was found for 'use and effects of pain 
medication'' (P < 0.05). For pain type, pain duration, and gender no interaction effects were 
found. . 

DISCUSSION N 

Nursess need to be informed about the patient's pain in order to perform appropriate 
measuress to alleviate pain. However, communication, assessment, and documentation of 
painn is often a problem for hospitalized pain patients. We conducted a study which aimed to 
overcomee the main barriers by educating nurses and implementing daily pain assessment. 
Dailyy monitoring of pain is essential for both diagnostic purposes and for evaluating pain 
treatment.. Education is needed to train nurses to use effectively the information given by 
patients.. Based on the assumption that daily pain assessment and an education program wil l 
resultt in better communication and consequently result in better agreement between 
patients'' and nurses' pain ratings and more documentation about pain in nursing records, a 
quasi-experimentt was conducted. 

Resultss of this study show that in the control group communication about pain between 
patientss and nurses and between patients and physicians leaves much to be desired. About 
30%% of the patients with pain could not remember a nurse or physician discussing their pain 
withh them or giving information about pain and pain management during their hospital stay. 
Inn the literature, percentages of patients in pain lacking communication with nurses about 
painn range from 17% to 57%.3-6 In a recent study by Thomason et al.,2 93% of the patients 
reportedd talking to their physician and 67.7% spoke to their nurse. 

Thee present study found that nurses in the control group are poorly informed about 
patients'' pain, which supports results from similar studies.17"20,24,26 In our control group, only 
43.6%% of the nurses were able to estimate patients' present pain intensity correctly and a 
substantiall  disagreement was found in 33.2% of the patients. In accordance with Zalon24 

andd Grossman et al.26 better agreement was found in lower pain intensity scores. In contrast 
withh other studies, which report that nurses systematically underestimate patients' 
pain,14-1719,211 nurses in this study consistently overestimated patients' pain. An explanation 
forr this discrepancy might be that our nurses were aware of being involved in a study on 
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painn assessment. 
Thee aspects that nurses document most frequently are: 'pain intensity', 'pain location', 

'thingss that increase and decrease pain', 'pain duration', 'verbal statements of pain', and 
'usee and effects of pain medication' in nursing records. With exception of 'things that 
increasee and decrease pain' and 'pain duration', other studies also reported frequent 
documentationn about these aspects in nursing records.3,27,28,33"35 It can be concluded mat 
documentationn remains inadequate and is not directed to nursing diagnoses related to pain. 
Mostt nursing records in our study did not contain information about 'pain quality', 'pain 
pattern',, 'non-verbal observations of pain', and 'symptoms associated with pain and side 
effectss of pain medication'. Failure to record such pain aspects can hinder nurses in 
planningg appropriate pain management and care.70 

Ass expected, the higher the level of pain, the more nurses and physicians communicate 
withh patients about pain, and the more difficult it is to estimate patients' pain intensity 
correctly.24,266 Other factors such as pain type, pain duration, age,1819-24 gender,1418,24 and care 
setting188 were not related to agreement between patients' and nurses' pain ratings. A 
remarkablee finding in the present study was the relation between age and outcome 
measures:: the younger the patients, the more they communicate with nurses and physicians 
aboutt their pain, and the more nurses document in their nursing records. However, younger 
patientss are more critical about the information provided by nurses than older patients. 
Apparently,, older patients are at risk of being neglected in communication with physicians 
andd nurses. This might even be reinforced by the finding that older patients are more 
satisfiedd with the information provided by nurses. In contrast with Camp et al.,28 

documentationn about pain in nursing records was related to care setting: nurses from 
medicall  wards document more about various pain aspects than nurses from surgical wards. 

Thee PMP proved to be effective in improving nurses' assessment of patients' pain, and 
resultedd in more pain documentation in nursing records. In the control group 43.6% of the 
nursess estimated patients' pain intensity correctly and in the intervention group 67.8% of the 
nursess made a correct estimation. This is in accordance with studies by Hochstenbach,42 

Solberg,433 and Au et al.15. Au et al.15 found better understanding after nurses had followed 
ann education program and daily pain assessment was implemented. In the current study, 
correlationss between patients' self assessments and nurses' assessments of patients' pain 
weree r = 0.39 in the control group and r = 0.66 in the intervention group. Thompson et al.36 

foundd a strong positive correlation of r = 0.94 after nurses followed a short education 
program,, but their sample comprised only 10 nurses. 

InIn accordance with De Wit et al.,34 Dalton et al.,37 Foglesong,38 Foglesong et al.,39 

Sofaer,400 Carr,44 Dufault et al.,45 Voigt,46 Caswell et al.,55 Knowles,56 Bach,57 and Titler et 
al.,588 nurses in our study documented significantly more about pain in the nursing records 



EffectsEffects on communication, assessment and documentation 71 71 

afterr implementation of the PMP, particularly about 'pain intensity', 'pain location', 'things 
thatt increase and decrease pain' and 'pain duration'. Although nurses were only instructed 
too monitor pain on a daily basis, an important positive side effect of this is that nurses 
documentt more about pain in nursing records. However, it is striking that an increase is 
foundd in the categories in which nurses already document frequently. Apparently, nurses in 
thee intervention group collected more information about these aspects of pain. Therefore, it 
iss recommended to focus more attention in the education program on other aspects, such as 
quality,, non-verbal observations of pain, etc. 

Althoughh nurses are better informed about their patients' pain and document more about 
painn in the nursing records after implementation of the PMP, patients in the intervention 
groupp reported not to communicate more often with nurses and physicians about pain 
comparedd to patients in the control group. On the contrary, patients in the intervention 
groupp reported more often than patients in the control group that nurses and physicians gave 
noo information to them about pain and pain management. However, the patients reported 
thatt the quality of information given by nurses improved after implementation of the PMP. 
Severall  explanations can be given for these conflicting results. First, daily pain assessment 
focusess more attention on pain, so patients in the intervention group may have been more 
awaree of their pain and had higher expectations than patients in the control group. Second, 
patientss were asked retrospectively about communication. It is striking that still 22.9% of 
thee patients in the intervention group reported that they did not talk about pain with the 
nurses,, while at the same time daily pain assessment was introduced and patients were 
askedd for a pain rating twice per day. Only in 12.2% of the patients was pain monitored less 
thann 50% of the times. Apparently, assessing pain by asking a pain score is not considered 
ass 'communication' according to a group of patients. Future research is needed to examine 
thee extent of communication between patients and nurses, and between patients and 
physicians,, by participating observations, for example. Use of participating observations 
alloww to more objectively assess if and how nurses and physicians communicate with 
patientss in pain. 

Subgroupp analysis revealed that for patients with moderate to severe pain, 
communicationn about pain with nurses and with physicians increased after implementation 
off  the PMP as well as agreement between patients' and nurses' pain ratings and 
documentationn about pain in nursing records. This is an important result, because for 
patientss with moderate to severe pain, effective pain management is particularly important. 
However,, patients with more severe pain in the intervention group are less satisfied with the 
informationn provided by nurses than patients with less severe pain. Thus, extra attention is 
neededd in this respect. For all other subgroups, agreement between patients' and nurses' 
ratingss in the intervention group is better than in the control group. Documentation about 
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painn increased, particularly on medical wards: nurses on medical wards improved their 
documentationn skills in five categories and die total documentation score also increased. 

Althoughh the results of this study are promising, several limitations should be 
emphasized.. The patients in this study were not randomly selected or randomly assigned. 
Wee attempted to address variables in the study that may explain the pain experience. No 
significantt differences between control and intervention group were found for gender, age, 
numberr of days admitted, diseases, and treatment. However, compared to the control group, 
thee intervention group showed significant differences in the group of patients with cancer. 
Wee corrected for these differences by including tumor status and tumor extension in the 
analysess as covariates. A second limitation of this study is the difficulty in differentiating 
betweenn the effect of the PMP and a reactive effect because of the presence of research 
nursess on the wards during the no-intervention period.59 Awareness of being involved in a 
studyy on pain assessment may be sufficient to cause nurses to change their behavior and 
obscuree the results. This means that the observed differences might have been greater had 
thee nurses not been aware of their participation.71 However, a double-blind approach is not 
feasiblee in clinical situations. A third limitation is the danger of a history effect. It is 
possiblee that the results are not due to the PMP but are due to other events that took place 
duringg the period of the study.59 However, this is not likely because the time between the 
controll  period and intervention period was only three months and during that period no 
changess in hospital policies were noted. 

Thee PMP proved to be effective in improving nurses' assessment of patients' pain and 
documentationn about pain in nursing records. Patients' pain intensity and care setting were 
relatedd to the efficacy of the PMP. Communication about pain between patients and nurses 
andd between patients and physicians did not improve as a result of the PMP. To improve 
communication,, educating physicians and patients about pain management might be 
beneficiall  and Continuous Quality Assurance might be needed to give continuous feedback 
too the nurses during the implementation of the PMP.72,73 Based on this study it can be 
concluded,, that using a simple method such as the numeric rating scale together with an 
educationn program, attention is focused in a systematic way on pain complaints and creates 
aa common language between patients and nurses. Because the PMP proved to be effective 
inn a heterogeneous population in multiple care settings, it is recommended to implement the 
PMPP in nursing practice. 
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ABSTRACT T 

Objectives:: To assess pain management behavior of physicians and nurses, and to 
evaluatee the effects of a Pain Monitoring Program for nurses on the extent that nurses 
administerr analgesics. 

Methods:: The effects of the Pain Monitoring Program were measured in a quasi-
experimentall  design with a non-equivalent control group. In total, 703 patients participated: 
3588 patients in the control group and 345 in the intervention group. Patients were 
interviewedd twice, i.e. at the beginning and at the end of hospitalization. Several outcomes 
weree used to evaluate the administration of analgesics by nurses: the prescribed analgesics 
byy physicians, the administered analgesics by nurses, and the discrepancy between the 
orderedd and the administered analgesics. 

Interventions:: Twice-daily pain assessment by nurses using a numeric rating scale was 
onee of the components of the Pain Monitoring Program, which further consisted of 
educatingg nurses about pain and pain management. 

Results:: Results of the control group showed that at the first and second interview 
approximatelyy 70% of the patients were prescribed analgesics by physicians, and 74% of 
thosee patients were actually administered analgesics by nurses. Consequently, 50% of the 
patientss in pain received analgesics. The Pain Monitoring Program improved nurses' 
administrationn of analgesics: at the first interview more patients received analgesics that 
weree prescribed on a PRN basis (Pro Re Nata; when required) and the doses of 
administeredd routine non-opioids (including PRN) increased. At the time of the second 
interview,, more patients received weak opioids. The discrepancy between the analgesics 
orderedd by physicians and administered by nurses did not change for the group as a whole. 
However,, for patients with moderate to severe pain, a decrease in the discrepancy was 
foundd as well as an increase in the administration of analgesics. 

Conclusions:: Based on this study it can be concluded that the use of a simple method 
suchh as a numeric rating scale together with pain education for nurses is effective in 
improvingg the administration of analgesics by nurses. These are important results because 
nursesnurses play an essential role in helping patients to cope with their pain. Because the Pain 
Monitoringg Program was effective in a heterogeneous population in multiple care settings, 
thee possibility of implementing the Pain Monitoring Program in routine nursing practice 
shouldd be considered. 
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INTRODUCTION N 

Bothh physicians and nurses are responsible for adequate pain management. After pain 
diagnosis,, physicians decide what analgesics will be prescribed, at what intervals, and at 
whatt doses. The nurses' role in relation to pharmacological pain management is to 
determinee when analgesics are prescribed on a PRN basis (Pro Re Nata; when required), 
whetherr or not the analgesic is to be administered and, if so, when, and to choose the 
appropriatee analgesic when more than one is ordered. Furthermore, nurses evaluate the 
effectivenesss of the analgesics at regular intervals, control for possible side effects, and 
reportt promptly and accurately to physicians when a change in analgesic efficacy is 
observed.. Finally, they have to advise patients about the analgesic use, and educate patients 
aboutt facts and myths.1,2 

However,, the process of pain management leaves a lot to be desired. Studies in 
postoperativee samples show that physicians frequently prescribe less analgesics than 
needed.3,44 The amount of analgesics nurses administer to postoperative patients is 
sometimess less than physicians have ordered: nurses frequently withhold medication until 
thee prescribed interval expires,4'5 or administer less medication than was actually 
prescribed.6,77 Studies on pain management in cancer patients came to the same 
conclusions.8"12 2 

AA study carried out by Marks and Sachar13 in medical inpatients demonstrated that only 
onee quarter of the amount of medication prescribed was actually administered to patients. 
Yet,, about 25 years later, as littl e as 40% of the maximum amount of ordered analgesics 
wass administered to postoperative patients,14,15 cancer patients,16 and burn patients.17 Juhl et 
al.66 reported a discrepancy between the physicians' prescriptions and nurses' 
administrationss in 25% of the postoperative patients. 

Inn the past, factors such as patients' pain intensity, age, gender, pain type and care setting 
havee been studied with regard to their relationship with nurses' drugs administration. The 
extentt to which surgical nurses administer analgesics to postoperative patients appeared not 
too be related to patients' pain intensity,18,19 but to age19"22 and gender.19'20,22"24 Patients with 
cancerr pain are more likely to receive analgesics than patients with non-cancer pain.21,25'26 

Onlyy Portenoy and Kanner21 studied the relationship between care setting and the extent to 
whichh nurses administer analgesics, and found that nurses from medical wards administer 
moree analgesics than nurses from surgical wards. 

Thus,, based on the literature, it can be concluded that nurses' pharmacological pain 
managementt is often inadequate. To improve this, a small number of studies implemented 
dailyy pain assessment and studied its effect on the administration of analgesics to surgical 
patients,27"299 or cancer patients?0 The daily pain assessment did not result in an increase in 
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administeredd analgesics. Other studies have investigated whether pain education programs 
forr nurses lead to an increase in administered analgesics. According to Foglesong et al.,31 

Sofaer,322 and Foglesong33 the analgesic administrations increased after surgical nurses had 
followedd an education program. Francke,34 reported an increase in the quantity of non-
opioidss administered by surgical nurses, but the quantity of opioids administered did not 
increase.. The only study among cancer patients was done by Dalton et al.,35 who reported an 
increasee in the use of hydromorphine methadone and transdermal fentanyl, while the use of 
controlledd release oral morphine remained the same and the use of propoxyphene/ 
acetaminophenn even decreased. So, it can be concluded that implementation of daily pain 
assessmentt or education alone is not enough to improve nurses' pain management 
behavior.36"399 Instead, initiatives that combine pain education of nurses with implementation 
off  daily pain assessment may be more effective. In five studies the effect of pain 
managementt programs on nurses' administrations of analgesics was examined. Juhl et al.,40 

Gouldd et al.,41 and McPhee et al.,42 studied the effect of pain management programs for 
postoperativee pain treatment, and Rischer and Childress,43 and Degner et al.,44 studied the 
effectt for cancer patients. Gould et al.,41 and Rischer and Childress,43 found an increase in 
thee use of analgesics after implementation of pain management programs, while McPhee et 
al.,422 observed no increase. Degner et al.,44 found an increase in total doses of administered 
narcotics.. Juhl et al.,40 found that more patients received non-opioids but, paradoxically, the 
discrepancyy between prescribed analgesics and what was actually administered by nurses 
increased.. Based on these study findings, it is not clear whether nurses administer more 
analgesicss to patients after implementation of pain management programs. Moreover, it is 
difficul tt to draw a firm conclusion from these five studies, because they vary widely in 
design,, sample size and measures used. 

Thee current study investigated the effect of daily pain assessment combined with nursing 
painn education on the extent of analgesics administered by nurses in three different 
hospitals.. Implementing daily pain assessment by nurses using a numeric rating scale 
rangingg from 0 (no pain at all) to 10 (the worst possible pain) was one of the main 
componentss of the Pain Monitoring Program (PMP). The PMP further consisted of 
educatingg nurses about pain and pain management. The main purpose of the PMP was to 
improvee nurses' understanding of patients' pain and to increase nurses' knowledge about 
painn and pain management. In this paper, we discuss the way physicians prescribe and 
nursess administer analgesics, and report the effects of the PMP on the extent to which 
nursess administer analgesics. We hypothesized that the PMP would increase the extent to 
whichh nurses administer analgesics, and decrease the discrepancy between the analgesics 
orderedd by physicians and actually administered by nurses. In addition, factors relating to 
nurses'' pharmacological pain management were evaluated. 
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METHOD S S 

Patients s 
Thee study was conducted in three Dutch hospitals: two general hospitals and one 

universityy hospital. In each hospital, two surgical wards and one medical ward participated. 
Patientss were included when they were in pain or when they had a prescription for 
analgesics.. Patients were excluded if they were younger than 16 years, were admitted to the 
hospitall  for three days or less, or could not speak the Dutch language. All pain patients who 
mett the inclusion criteria were asked to participate until we had reached a number of 30 
patientss per pain category per hospital. 

Duringg a feasibility study in these hospitals it became clear that most patients had acute 
painn (67.4%) with a non-malignant cause (62.9%). To avoid the situation that a substantial 
partt of the study population consisted of patients with acute non-malignant pain, patients 
weree stratified for duration of pain (acute/chronic pain) and type of pain (malignant/non-
malignantt pain). Thus, four patient categories were distinguished: 1) acute malignant pain 
(e.g.. postoperative breast cancer patients), 2) chronic malignant pain (e.g. breast cancer 
patientss with bone metastases), 3) acute non-malignant pain (e.g. postoperative patients 
withh appendicitis), and 4) chronic non-malignant pain (e.g. patients with low back pain, 
migraine).. Patients with pain persisting longer than one month were defined as patients with 
chronicc pain, patients with pain caused by cancer or cancer treatment were assigned to the 
malignantt category. 

Studyy design and procedure 
Thee best design of choice would be a randomized clinical trial. In the present study, 

nursesnurses could not be randomly assigned to different treatment groups because the PMP 
would,, to some extent, affect all nurses. Thus, a randomized trial was not possible.45 

Consequently,, a quasi-experimental design with a non-equivalent control group is the best 
methodd of choice.45,46 Two patient groups on the same ward were investigated: patients in 
thee control group did not receive the intervention, whereas patients in the intervention 
groupp did receive the intervention. In this study three time periods can be distinguished: 
inclusionn of control group patients who were given the usual nursing care (November 1993 
-- March 1994), implementation of the PMP itself (April - June 1994), and inclusion of 
interventionn group patients after implementation of the PMP (July - November 1994). 

Patientss from the control group (N = 358) were interviewed twice by research nurses 
aboutt their pain experiences. The first interview took place at the patient's admission to the 
hospitall  and the second interview before discharge. After patients were discharged from the 
hospital,, pain management data were collected from the medical and nursing records. Due 
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too the clinical setting in which the study took place, it was not always possible to do the first 
intervieww on the day of admission and the second interview before discharge. Postoperative 
patientss often had their first interview on the third or fourth day after their admission, 
becausee they underwent surgery on the second day and were therefore not in pain on their 
firstt day in hospital. Because some patients left the hospital before we could interview them 
forr the second time, the second interview was sometimes done by telephone. 

Afterr data collection of the control group patients was completed, the PMP was 
implemented.. One month after implementation of the PMP, the intervention group patients 
(N(N = 345) were interviewed twice about their pain experiences and pain management data 
weree collected from the medical and nursing records. 

Painn Monitorin g Program (PMP) 
Thee PMP consisted of two components: implementation of daily pain assessment, and an 

educationn program for nurses. Nurses (JV= 216) followed a 3-hour pain education program 
beforee implementation of daily pain assessment. The education program consisted of formal 
lecturee and discussion and focused on attitude and knowledge with regard to the current 
trendss in pain assessment, pain treatment with analgesics, and the use of non-
pharmacologicall  pain treatments. Topics that were discussed included definitions of pain, 
painn theories, classification of types of pain, assessment tools, numeric rating scale, 
implementationn of daily pain assessment, WHO-analgesic ladder, side effects of opioid 
analgesics,, guidelines for pain control, myths and misconceptions related to the use of 
opioidss and non-pharmacological pain treatments. After all nurses had followed the 
educationn program, daily pain assessment was implemented in nursing practice. Patients 
weree asked twice a day by nurses to rate their present pain on an 11 -point numeric rating 
scale,, on which 0 represents 'no pain at all' and 10 'the worst possible pain'. Nurses charted 
thee pain scores on the vital signs chart, so that patients' pain intensity, as well as the 
effectivenesss of pain treatment, could be quickly determined by both nurses and physicians. 
Thee implementation and feasibility of the PMP is described extensively elsewhere.47 The 
effectss of the PMP on nurses' pain knowledge and attitude were measured in a pretest-post-
testt design. 

Studyy measures 
PatientPatient characteristics 

Byy means of patient interviews sociodemographic variables, including gender and age 
weree collected. Medical variables, including days of hospitalization, diseases, and treatment 
weree obtained from the medical records. Patients' pain characteristics, such as pain type, 
painn duration, pain locations, pain intensity and pain cause, were obtained during the patient 
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interviews.. Patients' pain treatment as prescribed by physicians was deduced from the 
medicall  records and consisted of analgesics, adjuvant analgesics (antidepressants, 
hypnotics,, psychotropic drugs and corticosteroids), and spinal pain treatment. Furthermore, 
dataa on the dose and frequency of the prescribed analgesics weree collected. 

OutcomeOutcome measures 
AnalgesicsAnalgesics administered by nurses were collected from the medical and nursing records. 

Administrationss were assessed by means of drug names, dosages, routes of administration, 
andd routine and/or PRN status. Analgesics were grouped into the steps of the World Health 
Organizationn ladder.48 Step I consists of non-opioids, Step II of weak opioids, Step III of 
strongg opioids oral and parenteral. 

Too describe the opioid medication consumption, all routine opioids administered within 
aa 24-hour period were expressed in terms of oral morphine equivalents using a standardized 
schedulee in which is described how to switch from one opioid analgesic drug to another, 
andd from one route of administration to another (see De Wit et al.,49 for conversion table). 
Forr non-opioids, the one-day dose of one non-opioid was considered equianalgetic to the 
one-dayy dose of other non-opioids. This means that 2000 mg paracetamol is considered to 
bee equal to 1200 mg ibuprofen, 100 mg diclofenac and 500 mg naproxen.49 All non-opioids 
weree converted to oral paracetamol equivalents. 

TheThe discrepancy between analgesics ordered by physicians and administered by nurses 
wass assessed by comparing the ordered with the administered analgesics with regard to 
type,, dosage and frequency, separately for patients with routine and PRN analgesics. The 
absolutee agreement was dichotomized as compliant and non-compliant. Non-compliance 
comprisedd over-medication, under-medication, as well as no analgesics administered. It is 
moree difficult to be compliant with routine analgesics than with PRN-scheduled analgesics. 
PRN-scheduledd analgesics offers nurses a wide range of choices concerning dose range and 
frequencyfrequency of administration, so nurses have to administer the correct type of analgesics to 
bee compliant with the physicians' prescriptions. With routine analgesics, not only the type 
off  analgesics, but also the dosage and frequency of the administered analgesics have to be 
inn concordance with the ordered analgesics to be compliant. 

Too evaluate the extent of non-compliance of nurses, the relative difference between the 
amountt of analgesics ordered and what was actually administered was calculated*. The 
relativee difference was determined for both opioids and non-opioids on the day of the first 
andd second interview. It should be noted that for patients who were only prescribed PRN 

11 analgesics prescribed - analgesics administered 
Relativee difference = * 100 

analgesicss prescribed (in medical record) 
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analgesics,, the evaluation of the relative difference could of course not be established. 

Statisticall  analysis 
Dataa were analyzed using the Statistical Package for the Social Science for Windows 

(SPSS)) version 9.0 (1999) and SAS version 6.12 (1996). Descriptive statistics were used to 
describee patients' sociodemographic, medical, and pain characteristics. Comparability of 
thee control and the intervention group for patients' sociodemographic and medical 
variables,, pain characteristics and pain treatment was analyzed by Chi-square tests and 
Student'ss Mests. 

Too evaluate the effects of the PMP and changes over time, Chi-square tests, Non-
parametricc tests (McNemar tests) and Student's Mests were conducted, as well as General 
Linearr Modeling for repeated measures and logistic regression. In order to control for 
differencess in sociodemographic and medical variables between the control and the 
interventionn group, if necessary, logistic regression, Multinomial logistic regression, and 
Generall  Linear Modeling procedures were performed for the outcome measures. 

Too evaluate which factors were related to nurses' administration of pharmacological pain 
management,, and whether there were patients that benefited most from the PMP, subgroup 
analysiss was done. The following independent variables were included in the analysis: 
genderr (male/female), age, type of pain (non-malignant/malignant), pain duration 
(acute/chronic),, patients' pain intensity, and care setting (medical wards/surgical wards). 

RESULTS S 

Participationn in the education program was mandatory and 240 nurses from nine wards 
weree invited for the education program. Ninety percent of the nurses participated (N = 216). 
Sixx months later, the number of nurses employed had changed and 252 nurses were 
surveyed,, of whom 90.1% (N = 227) returned the questionnaire. Of these nurses, 31 
registeredd nurses (13.7%) had not followed the education program and the participation of 2 
nursess (0.9%) was unknown. For reasons of comparability, it was decided to exclude all 
studentt nurses from the analysis at pretest (JV = 41) and post-test (N = 50). Thus, 175 nurses 
att pretest and 144 nurses at post-test were included in the analysis. The majority of nurses 
weree female (81.3%), the mean age was 34 years (SD = 8.9), and the mean professional 
nursingg experience was 10 years (SD = 8.2). There were no differences between the nurses 
att pretest and at post-test with regard to age, years of professional experience, educational 
level,, care setting and the hospital for which they were working. 

Inn total, 769 patients were eligible for participation; of these 8.6% (N = 66) declined to 



EffectEffect on the administration of analgesics 85 85 

participate.. Of those who declined, 29 found the study too burdensome, 26 were not 

motivatedd and 11 patients considered themselves too il l or too old. Patients who declined to 

participatee were significantly older than patients who participated (P < 0.001), and females 

refusedd more frequently than males (P < 0.05). In total, 703 patients participated in the 

study. . 
Att the first interview no data about pain treatment were collected from 3 patients and at 

thee second interview no data were collected from 223 patients (31.7%). Of these latter 
patients,, 115 patients (51.6%) had left the hospital before the second interview could take 
placee and 63 patients (28.3%) dropped out. Furthermore, 37 patients (16.6%) had no pain at 
thee second interview and received no pain treatment, and for 8 patients (3.5%) no data 
aboutt pain management were available from the medical records. Thus, on the day of the 
secondd interview there were 480 patients available for analysis. 

Dataa on the analgesics administered by nurses were obtained from the nursing records. 
Att the first interview, 488 patients were prescribed analgesics and at the second interview 
3611 patients. At the first interview, no data on administration of analgesics were obtained 
forr 22 patients (4.5%). At the second interview, no data were available for 8 patients 
(2.2%),, and 115 patients (31.9%) left the hospital on the day of the second interview. Thus, 
att the first interview 466 patients (95.5%) were included in the analysis and at the second 
intervieww 238 patients (65.9%). Because the drop-out rate was high at the second interview, 
wee assessed whether patients who dropped out differed from the remaining patients. No 
differencess were found for sociodemographic and medical characteristics, with the 
exceptionn of age and hospitalization. Patients who were excluded from the analysis at the 
secondd interview were significantly younger (P < 0.01) and stayed in hospital for a shorter 
periodd of time (P < 0.001) than the included patients. No differences were found with 
regardd to pain characteristics and pain management at the first interview between the 
includedd and excluded. 

Patientt  characteristics 
Ann overview of the sociodemographic and medical characteristics is given in Table 1. 

Thee majority of patients were female, the mean age was 59.5 years, 53.1% of the patients 
hadd cancer and 55.5% had undergone surgery. There were no differences with respect to 
sociodemographicc variables between the control and the intervention group. For cancer 
patientss additional medical characteristics are reported in Table 2. Cancer patients in the 
controll  group differed from those in the intervention group with regard to tumor extension 
andd tumor status. To control for these differences between the control and the intervention 
group,, tumor extension and tumor status were included in the analyses as covariates. 
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Tablee 1 Sociodemographic and medical characteristics of the study population 

Control l 
group p 

(## = 358) 

Intervention n 
group p 

(#=345) ) 

Total l 

P-value e 

Genderr (N, %) 
Male e 
Female e 

Agee (mean in years, SD) 

Admissionn to hospital (mean in days, SD) 

Diseasess (N, %)b 

Neoplasms s 
Diseasess of the circulatory system 
Diseasess of the digestive system 
Diseasess of the genitourinary system 
Diseasess of the musculoskeletal system 
andd connective tissue 
Otherr diseases (e.g. diseases of the 
nervouss systems and sense organs) 

1199 (33.2) 111 (32.2) 

NS' ' 
1422 (39.7) 
2166 (60.3) 

59.99 (16.8) 

18.22 (17.7) 

1922 (53.6) 
377 (10.3) 
933 (26.0) 
300 (8.4) 
133 (3.6) 

1500 (43.5) 
1955 (56.5) 

59.11 (17.3) 

18.11 (14.2) 

1811 (52.5) 
244 (7.0) 
799 (22.9) 
322 (9.3) 
222 (6.4) 

NS S 

NS S 

NSq q 

2922 (41.5) 
4111 (58.5) 

59.55 (17.0) 

18.22 (16.1) 

3733 (53.1) 
611 (8.7) 

1722 (24.5) 
622 (8.8) 
355 (5.0) 

2300 (32.7) 

Treatmentt (N, %)b 

None e 
Medicationn (excl. analgesics) 
Surgery y 
Radiotherapy y 
Chemotherapy y 
Hormonall  therapy 
Other r 

aa NS: not significant 
bb Percentage > 100% 
cc Only tested for the first diagnoses 
dd Only tested for the first treatment 

200 (5.6) 
888 (24.6) 

1877 (52.2) 
211 (5.9) 
300 (8.4) 
399 (10.9) 
977 (27.1) 

NSd d 

188 (5.2) 
899 (25.8) 

2033 (58.8) 
155 (4.3) 
300 (8.7) 
355 (10.1) 
922 (26.7) 

388 (5.4) 
1777 (25.2) 
3900 (55.5) 
366 (5.1) 
600 (8.5) 
744 (10.5) 

1899 (26.9) 

Thee pain characteristics of the patients during the first interview are given in Table 3. 
Thee majority of patients (56.6%) reported pain in the abdominal region. The mean duration 
off  pain in patients with chronic pain was 4.8 years (SD = 10.8), and for patients with acute 
painn 5.9 days (SD = 5.9). The mean present pain intensity was 3.9 (SD = 2.5) on a scale 
fromfrom 0 to 10. In 43.4% of the patients, pain was caused by trauma or surgery. With regard to 
thee pain characteristics, no differences were found between the control and the intervention 
group,, with the exception of pain intensity. Patients in the intervention group suffered from 
lesss pain than patients in the control group (3.7 and 4.2, respectively; P < 0.05). Due to the 
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Tablee 2 Medical characteristics of the cancer 

Primaryy tumor (N, %f 
Digestivee organs and peritoneum 
Bone,, connective tissue, skin and breast 
Genitourinaryy organs 
Lymphaticc and hematopoietic tissue 
Other r 

Timee since diagnosis of cancer (mean in months, 
SD) SD) 

Extensionn of disease (JV, %) 
Local l 
Regional l 
Metastatic c 
Unknown n 
Nott applicable 
Missing g 

Tumorr status (N, %) 
Stable e 
Progressive e 
Regressivee or surgically removed 
Unknown n 
Nott applicable 
Missing g 

patients s 

Control l 
group p 

(N=(N= 189) 

655 (34.4) 
500 (26.5) 
500 (26.5) 
211 (11.1) 
177 (9.0) 

19.44 (41.5) 

433 (22.7) 
411 (21.7) 
744 (39.2) 
122 (6.3) 
199 (10.1) 
00 (0.0) 

133 (6.9) 
999 (52.4) 
622 (32.8) 
66 (3.2) 
99 (4.7) 
00 (0.0) 

Intervention Intervention 
group p 

(N-(N- 175) 

655 (37.1) 
533 (30.3) 
400 (22.9) 
166 (9.1) 
99 (5.1) 

199 (44.4) 

677 (38.3) 
311 (17.7) 
500 (28.6) 
111 (6.3) 
155 (8.5) 
11 (0.6) 

166 (9.1) 
633 (36.0) 
844 (48.0) 
44 (2.3) 
77 (4.0) 
11 (0.6) 

P-value e 

NSb-c c 

NS S 

<0.01 1 

<0.01 1 

Total l 

(#=364) ) 

1300 (35.7) 
1033 (28.3) 
900 (24.7) 
377 (10.2) 
266 (7.1) 

19.22 (42.8) 

1100 (30.2) 
722 (19.8) 

1244 (34.1) 
233 (6.3) 
344 (9.3) 

11 (0.3) 

299 (8.0) 
1622 (44.5) 
1466 (40.1) 
100 (2.7) 
166 (4.4) 
11 (0.3) 

Percentagee > 100% 
NS:: not significant 
Onlyy tested for the first diagnoses 

clinicall  setting, it was not possible to interview patients on their first day of admission. 
Instead,, patients were interviewed on the third or fourth day after their admission, which 
meantt that patients had already been exposed to the intervention before the first interview, 
becausee nurses had asked them for their pain scores several times. 

Inn Table 4 an overview is given of patients' pain treatment as prescribed by physicians. 
Thee mainstay of pain treatment consisted of pharmacological pain treatment, namely 
analgesicss and adjuvant medication. Other pain treatments than pharmacological pain 
treatmentt were rarely prescribed by physicians. No pain treatment at all was given to 17% 
off  the patients (N= 119) at the first interview and 14.6% (N= 70) at the second interview. 
Strongg opioids were prescribed most often at the first interview and non-opioids at the 
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Tablee 3 Pain characteristics and results of the McGill Pain Questionnaire at first interview 

Painn category (A7, %) 
Acutee malignant pain 
Chronicc malignant pain 
Acutee non-malignant pain 
Chronicc non-malignant pain 

Painn locations (N, %f 
Head,, face, mouth, cervical region 
Breast,, thoracic region 
Upperr shoulder and upper limbs 
Abdominall  region 
Lowerr back, lumbar spine, sacrum 
Lowerr limbs 
Pelvic c 
Anal,, perineal, and genital region 
Everywhere e 

Painn duration (mean, SD) 
ForFor patients with acute pain in days 
Forr patients with chronic pain in 
years s 
Minimum-maximum m 

Presentt Pain Intensity (mean, SD) 

Causee of the pain (A7, %)b 

Trauma,, surgery 
Inflammation,, immune reactions 
Tumorr involvement 
Toxic,, metabolic, radiation 
Degeneration,, mechanical 
Otherr causes 
Missingg or unknown 

Control l 
group p 

(ATT =358) 

999 (27.7) 
677 (18.7) 
988 (27.4) 
944 (26.3) 

788 (21.8) 
566 (15.6) 
866 (24.0) 

2099 (58.4) 
1044 (29.1) 
899 (24.9) 
211 (5.9) 
155 (4.2) 
133 (3.6) 

6.00 (5.8) 
3.99 (10.1) 

11 day-70 years 

4.22 (2.6) 

1444 (40.2) 
233 (6.4) 
533 (14.8) 
300 (8.4) 
455 (12.6) 
577 (15.9) 
199 (5.3) 

Intervention Intervention 
group p 

(#=345) ) 

1022 (29.6) 
544 (15.7) 
977 (28.1) 
922 (26.7) 

811 (23.5) 
666 (19.1) 
888 (25.5) 

1899 (54.8) 
1022 (29.6) 
711 (20.6) 
399 (11.3) 
199 (5.5) 
155 (4.3) 

5.99 (5.0) 
5.88 (11.5) 

11 day-61 years 

3.77 (2.4) 

1611 (46.7) 
400 (11.6) 
411 (11.9) 
211 (6.1) 
366 (10.4) 
533 (15.4) 
155 (4.3) 

P-value e 

NSa a 

NSC C 

NS S 
NS S 

1 1 

<0.05d d 

NSe e 

Total l 

(ATT =703) 

2011 (28.6) 
1211 (17.2) 
1955 (27.7) 
1866 (26.5) 

1599 (22.6) 
1222 (17.4) 
1744 (24.8) 
3988 (56.6) 
2066 (29.3) 
1600 (22.8) 
600 (8.5) 
344 (4.8) 
288 (4.0) 

5.99 (5.9) 
4.88 (10.8) 

day-700 years 

3.99 (2.5) 

3055 (43.4) 
633 (9.0) 
944 (13.4) 
511 (7.3) 
811 (11.5) 

1100 (15.6) 
344 (4.8) 

NS:: not significant 
Percentagee > 100% 
Onlyy tested for the first pain location 
Adjustedd for tumor status and tumor extension 
Onlyy tested for the first cause of pain 

secondd interview. The intake schedule of analgesics was on a PRN basis at both interviews for 
aboutt half of the study population. 

Comparisonn of the control group with the intervention group showed that patients in the 
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interventionn group were prescribed higher doses of routine non-opioids at the first interview 
(P(P < 0.05). At the second interview, more patients in the intervention group were prescribed 
analgesicss than in the control group (P < 0.05). No differences between the control and the 
interventionn group were found for WHO-analgesic ladder, schedule of intake and 
equianalgeticc doses of routine opioids. 

Outcomee measures 
AnalgesicsAnalgesics administered by nurses 

Off  the patients in the control group who were prescribed analgesics at the first interview, 
74.3%% received analgesics from the nurses (Table 5). At the second interview, 64% of the 
controll  group patients with a prescription for analgesics, received analgesics from the 
nurses.. At both interviews, care setting was related to nurses' administrations, and at the 
secondd interview, age and pain intensity were related. Nurses from medical wards 
administeredd more often analgesics than nurses from surgical wards at both interviews (P < 
0.055 and P < 0.01, respectively). At the second interview, the older the patients the more 
oftenn they received analgesics from nurses (P < 0.01), and the higher the pain intensity the 
moree often patients received analgesics from nurses (P < 0.05). As expected, nurses 
administeredd analgesics more often to patients with a routine schedule (including PRN) 
thann to patients with a PRN schedule only (Table 5). At both interviews, about 95% of the 
patientss who were prescribed analgesics on a regular basis were administered any of the 
analgesics.. This is in contrast with patients who were prescribed only PRN-scheduled 
analgesics;; at the first interview 53.6% of these patients received analgesics and at the 
secondd interview 35.1%. 

Att the first interview, 40.9% of the patients received non-opioids and at the second 
intervieww 63%. At the first interview, age was related to the type of administered analgesics, 
whereass at the second interview, pain duration was related. The younger the patients the 
moree often they received opioids (P < 0.01), and patients with chronic pain 
receivedd opioids more often than patients with acute pain {P < 0.05). 

Patientss in the control group received on average 18.5 mg oral morphine equivalents 
(routinee opioids including PRN) at the first interview, and 10.1 mg at the second interview. 
Att the first interview, age was related to equivalent doses of administered doses of opioids: 
thee younger the patients the higher doses of opioids they received from the nurses at the 
firstt interview (P < 0.01). As mentioned earlier, older patients were administered more 
oftenn analgesics than younger patients, but younger patients were administered stronger 
workingg analgesics than older patients. 

Thee administration of daily non-opioids averaged 1126.4 mg paracetamol equivalents 
(routinee non-opioids including PRN) at the first interview and 1244.8 mg at the second 
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interview.. At both interviews, care setting was related to the equivalent doses of 
administeredd non-opioids (P < 0.01 and P < 0.05, respectively). Furthermore, pain duration 
(P(P < 0.05) was related to equivalent doses of administered non-opioids at the first interview, 
whereass age (P < 0.01) and pain intensity (P < 0.05) were related to equivalent doses of 
administeredd non-opioids at the second interview. Patients receiving routine analgesics 
weree administered higher equianalgetic doses of opioids and non-opioids at both interviews 
thann patients with a combined schedule of routine and PRN-scheduled analgesics. 

EffectsEffects of the PMP on analgesics administered by nurses 
Afterr implementation of the PMP, nurses administered analgesics to more patients at the 

firstfirst interview (P < 0.05) (see Table 5). This difference was mainly due to the fact that 
nursesnurses administered PRN-scheduled analgesics more often after implementation of the PMP 
(P(P < 0.05). Subgroup analysis revealed interaction effects for pain type (group * pain type), 
painn duration (group * pain duration), care setting (group * care setting), and pain intensity 
(groupp x pain intensity). Patients with non-malignant pain in the intervention group (P < 
0.05),, patients with acute pain in the intervention group (P < 0.01), and patients from 
surgicall  wards in the intervention group (P < 0.01) received analgesics more often than 
patientss in the control group. Patients in the intervention group with increasing pain were 
administeredd analgesics more often than patients in the control group (P < 0.01). At the 
secondd interview no differences were found between the intervention and control groups. 
Withh regard to changes over time, less patients received analgesics at the second interview 
comparedd to the first interview (P < 0.001). However, no interaction effect (group x time) 
wass found between group and time. 

Att the second interview, nurses in the intervention group more often administered weak 
opioidss (P < 0.05); in particular patients with a routine schedule (including PRN) were 
moree often administered weak opioids compared to patients with PRN-scheduled analgesics 
onlyy (P < 0.05) (data not shown). Furthermore, subgroup analysis of the second interview 
revealedd interaction effects for pain duration (group * pain duration) and care setting (group 
xx care setting). Patients with acute pain (P < 0.01) and patients from medical wards (P < 
0.01)) received more often weak opioids after implementation of the PMP. Neither a time 
norr an interaction effect (group x time) was found for the analgesics classified according to 
thee WHO-analgesic ladder. 

Att the first interview, the equianalgetic doses of non-opioids were higher in the 
interventionn group than in the control group for routine non-opioids (including PRN) (P < 
0.01)) and for routine non-opioids (P < 0.05). At the second interview, no differences were 
foundd between the control and the intervention groups for doses of opioids and non-opioids. 
Too analyze changes over time and interaction effects (group * time) in equianalgetic doses, 
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Generall  Linear Modeling procedures were performed in SPSS with only complete cases of 
thee first and second interview. A significant difference was found for the equianalgetic dose 
off  routine opioids (including PRN) between the first and second interview (P < 0.001): the 
dosess of opioids reduced between the first and second interview. However, the mean doses 
off  the complete cases were much lower than those of the total sample. So, excluding 
patientss without a second interview changed the results of equianalgetic doses. To prevent 
bias,, we used SAS's Mixed Effects Modeling procedures to estimate the doses of patients 
whoo dropped out before the second interview. Again, no interaction effects (group x time) 
weree found, but statistical differences for time were found, namely for routine opioids 
(includingg PRN) (P < 0.001) and routine non-opioids (including PRN) (P < 0.05) (data not 
shown).. This means that the dosage of opioids and non-opioids decreased between the first 
andd second interview. 

TheThe discrepancy between analgesics ordered by physicians and administered by nurses 

Forr patients with a routine schedule, absolute agreement between physicians' ordered 
andd nurses' administered analgesics in the control group was found for 60.2% of the 
patientss at the first interview and 71.4% at the second interview (Table 6). The absolute 
agreementt for patients with only a PRN schedule was higher, i.e. 85,5% at the first 
intervieww and 91.9% at the second interview. 

Ass many patients received more than one type of analgesic, a patient could be under-
medicatedd for one type and over-medicated for another type of analgesic. Of the 69 patients 
att the first interview who did not receive the amount of ordered analgesics, 71% received 
lesss than ordered, 20.2% received more medication than ordered, and 21.7% did not receive 
anyy analgesics at all (> 100%). At the second interview, 91 patients did not receive the 
orderedd analgesics, of which 52.2% of the patients were under-medicated, 21.7% were 
over-medicated,, and 43.5% received no analgesics at all (> 100%) (data not shown). 

Thee relative difference between the opioids prescribed and those administered was 
14.8%% at the first interview, meaning that on average nurses did not administer 14.8% of 
thee ordered opioids. At the second interview, the relative difference was 16.2%. At the first 
intervieww for non-opioids, the relative difference was 20.1% and at the second interview 
14.1%.. Differences between subgroups were found at the first interview for age and at the 
secondd interview for pain duration. The older the patients the smaller the relative difference 
betweenn ordered and administered non-opioids at the first interview (P < 0.01). At the 
secondd interview, the relative difference between ordered and administered opioids was 
smallerr for patients with chronic pain compared to patients with acute pain (P < 0.05). 
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EffectsEffects of the PMP on the discrepancy between analgesics ordered by physicians and 
administeredadministered by nurses 

Noo differences between the control and the intervention group in discrepancy between 
analgesicss ordered by physicians and administered by nurses were found. The absolute 
agreementt and relative difference for opioids and non-opioids stayed the same after 
implementationn of the PMP. However, subgroup analysis showed significant interaction 
effectss for the relative difference of non-opioids at the first interview (group * pain 
intensity)) and at the second interview (group * pain duration). The greater the pain the 
smallerr the relative difference between the ordered and administered non-opioids at the first 
intervieww (P < 0.05). At the second interview, the relative difference of non-opioids was 
greaterr for patients with acute pain in the intervention group than for patients in the control 
groupp (P < 0.05). With regard to time effect and interaction effect (time * group), no 
significantt differences were found. 

DISCUSSIONN AND CONCLUSION 

Nursess have a great responsibility in adequate pharmacological pain management. They 
cann influence physicians' prescriptions by informing physicians about patients' pain and 
analgesicc needs. Furthermore, analgesics are often prescribed with a range of choices 
concerningg dose and frequency of administration which nurses ultimately decide upon.2,24'34 

However,, under-prescription of analgesics by physicians followed by under-administration 
byy nurses has been reported, resulting in few patients being totally free of pain.12,24 The 
presentt study aimed to overcome the under-administration by educating nurses and 
implementingg daily pain assessment. Based on the assumption that daily pain assessment 
andd pain education will increase the extent to which nurses administer analgesics and 
decreasee the discrepancy between the analgesics ordered by physicians and the analgesics 
administeredd by nurses, a quasi-experiment was conducted. 

PrescribedPrescribed pain treatment by physicians 

Thee results of this study show that about 15% of the postoperative and cancer patients in 
painn are not treated for their pain. This compares favorably to the study of Larue et al.,50 

whoo found that 30% of cancer patients in pain were not treated. Nevertheless, there is still 
roomm for improvement. Of the patients who were treated for their pain in our study, 
betweenn 70% and 75% were prescribed analgesics and about 40% were prescribed adjuvant 
medication.. Analgesics were prescribed on a PRN schedule in half of the cases. This is an 
undesirablee situation for patients with cancer pain and for postoperative patients with acute 
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pain,, because PRN-scheduled analgesics do not give continuous relief and can therefore not 
preventt the pain from recurring.14'40,48,51,52 However, other studies also reported frequent use 
off  a PRN schedule by physicians.3653 The equianalgetic dosage of opioids and non-opioids 
variedd widely in our study and seems to be low compared to other studies.81012,22 However, 
comparisonn of opioid doses across studies must be interpreted with caution because of 
differencess in patient selection and dose reporting methods,54 and culture. Compared to 
otherr countries, the use of opioids is low in the Netherlands.55 

AdministeredAdministered analgesics by nurses 
Inn the current study, analgesics were administered less often in the control group than 

theyy were prescribed. Of every 100 pain patients admitted to the hospital, 70 are prescribed 
analgesicss of whom only 52 receive analgesics. Before discharge, results are even worse: of 
everyy 100 patients, 71 are prescribed analgesics but only 46 are administered analgesics by 
thee nurses. When patients are prescribed routine analgesics they have a greater chance of 
receivingg analgesics than when they are prescribed PRN-scheduled analgesics. 

Nott only is the extent to which analgesics are administered important for evaluating 
nurses'' administration of analgesics, but also the type and doses of administered analgesics 
andd the discrepancy between the ordered analgesics by physicians and administered 
analgesicss by nurses. At both interviews, most of patients received non-opioids and the 
dosess of administered opioids and non-opioids were low. Noteworthy is that the absolute 
agreementt between the ordered and administered analgesics is higher in the group of 
patientss with only a PRN schedule than in patients with a routine schedule. With PRN-
scheduledd analgesics, only the type of administered analgesics has to be in agreement with 
thee ordered analgesics. With routine analgesics, not only the type of administered analgesics 
butt also the dosage and frequency have to be in agreement with the ordered analgesics, 
whichh is more difficult. The relative difference between ordered and administered routine 
opioidss and non-opioids was about 16%, meaning that nurses did not administer 16% of the 
orderedd analgesics. This is in contrast with the literature, where it is reported that nurses 
onlyy administer between 10% and 50% of the ordered analgesics to cancer patients10"12 and 
postoperativee patients.3'7,14'22 It should be kept in mind that this latter percentage concerns 
thee maximum ordered analgesics including PRN-scheduled analgesics, whereas in the 
presentt study the relative difference is calculated for routine analgesics only. In our opinion 
thiss is a better reflection of current practice. 

Basedd on the results of the present study it can be concluded that physicians under-
prescribee and prescriptions are further reduced by nurses. In the literature, many factors are 
describedd which are related to the risk of being under-treated for pain. There is consensus 
thatt older patients,19*22 and patients with non-cancer pain,21,25 are less likely to receive 
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analgesicss than younger patients and patients with cancer pain. In our study, results with 
regardd to age are inconclusive and results with regard to cancer pain are in concordance 
withh the literature. Differences in nurses' administrations were also found for pain intensity, 
caree setting and pain duration. No differences in pain treatment were found between males 
andd females in this study, while in the literature differences are reported in favor of men but 
alsoo in favor of women.19-20-22-24 

EffectsEffects ofPMP 
Thee PMP proved to be effective in improving nurses' administrations of analgesics. 

Moree patients received analgesics and the doses of administered non-opioids increased at 
thee first interview. At the second interview, more patients received weak opioids. A closer 
lookk at the results revealed that patients with moderate to severe pain were more often 
administeredd analgesics at the first interview, as were patients with PRN-scheduled 
analgesics.. These are important results because patients with moderate to severe pain need 
goodd pain management, and in the case of PRN-scheduled analgesics nurses have to decide 
onn the frequency and amount of administration. Apparently, nurses take more advantage of 
PRN-scheduledd analgesics after implementation of the PMP and patients with moderate to 
severee pain benefit from this. Another important finding is that the program resulted in an 
increasee in the doses of administered non-opioids at the first interview. This means not only 
thatt more patients receive analgesics but also that the doses of non-opioids are higher in 
patientss given analgesics. At the second interview, nurses administered weak opioids to 
moree patients at the expense of non-opioids, so patients received stronger-working 
analgesics.. However, the doses of opioids and non-opioids remained the same at the second 
interview.. Based on these results it can be concluded that increasing nurses' active role in 
painn management is beneficial. However, in concordance with some other studies,34'35,40 

nursess administered more non-opioids and weak opioids, but the administration of strong 
opioidss did not increase. Apparently, nurses more easily make autonomous decisions about 
thee amount and frequency of non-opioids than about strong opioids. In future, considerable 
effortt should be expended to improve nurses' administrations of strong opioids, e.g. by 
moree intense education programs. 

Withh regard to the discrepancy between analgesics ordered by physicians and 
administeredd by nurses, no differences were found between the control and the intervention 
group.. The absolute agreement and relative difference between ordered and administered 
analgesicss did not decrease after implementation of the PMP. This is a better result as 
comparedd to the study by Juhl et al.,40 who reported an increase in discrepancy. However, 
theree is still room for improvement. There are several possible explanations for finding no 
changee in the discrepancy between ordered and administered analgesics. One of the reasons 



98 98 ChapterChapter 5 

mightt be that patients sometimes refuse to take analgesics because of side effects (e.g. 
drowsiness,, constipation, etc.), fear of becoming addicted to analgesics, or because the pain 
hadd gone. Therefore, the patients' role in relation to the discrepancy between ordered and 
administeredd analgesics should be studied. A second explanation might be that absolute 
agreementt is a rather conservative estimate of compliance. A more lenient measure of 
compliancee might be the relative difference between ordered and administered analgesics. 
Thee study of Juhl et al.40 and our study were the only two in which the discrepancy between 
orderedd and administered analgesics was used as an outcome measure. Therefore, more 
researchh has to be done in future. A third explanation for finding no change in the 
discrepancyy might be that the PMP is not powerful enough, because physicians were not 
activelyy involved in the intervention. Efforts to change pain management practice should be 
extendedd to all members of the pain management team.34,56 Future research should therefore 
incorporatee physicians in the PMP. 

Thee results of our study are partly in concordance with the work of other investigators. 
Followingg Foglesong et al.,31 Sofaer,32 Foglesong,33 Gould et al.,41 and Rischer and 
Childress,433 more patients received analgesics after implementation of the PMP. The doses 
off  non-opioids in our study increased as in studies of Francke34 and Juhl et al.40 However, 
Degnerr et al.44 reported an increase in the use of opioids, while in our study no increase was 
found,, and Juhl et al.40 reported an increase in the discrepancy between the ordered and 
administeredd analgesics, while in our study the discrepancy remained the same. 

LimitationsLimitations and conclusions 

Thee results of this study are promising. However, several aspects of the study deserve 
speciall  attention because of the methodological limitations and limitations related to the 
outcomee measures. The first methodological limitation is the use of a quasi-experimental 
designn with a non-equivalent control group. It would have been preferable to use a 
randomizedd model, but this is not possible in a clinical setting. We attempted to address 
variabless in the study that may explain the pain experience. No significant differences were 
foundd between the control and the intervention group with regard to gender, age, number of 
dayss admitted, diseases, and treatment. However, compared to patients with cancer in the 
controll  group, the intervention group showed significant differences. We corrected for these 
differencess by including tumor status and tumor extension as covariates in the analyses. A 
secondd methodological limitation of this study is that the first interview is not a proper 
baselinee measurement. Due to the clinical setting in which the study took place, it was not 
possiblee to interview the patient on the day of admission. We interviewed the patients on 
thee third or fourth day after their admission. At that time, patients had already been exposed 
too the intervention, because nurses had asked them for their pain scores several times. 
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Consequently,, it is possible that important changes had already occurred before the first 
interview:: patients' pain intensity is lower in the intervention group than in the control 
groupp and nurses administer analgesics more often to patients in the intervention group than 
too patients in the control group. This is probably the reason why no interaction effects 
betweenn group and time were found for the outcome measures. A third methodological 
limitationn is the risk of a history effect. It is possible that the results are not due to the PMP 
butt to other events that took place during the period of the study.45,46 However, this is not 
likelyy because the time between the control and intervention period was only 3 months and 
duringg that period no major changes in hospital policies were noted. Furthermore, nurses in 
thee control group did not differ from nurses in the intervention group with regard to age, 
yearss of professional nursing, educational level, care setting and hospital.57 Finally, the 
studyy was undertaken in multiple settings, so when a policy change on one ward took place, 
itt is not likely that this history effect would be the same in all settings. 

TwoTwo limitations related to the outcome measures should be mentioned. One limitation is 
causedd by the fact that it was difficult to retrieve the exact pain management data at die 
secondd interview. Many patients had already left the hospital and were interviewed by 
telephone.. Consequently, it was not possible to include these patients in the analysis. 
Becausee the drop-out rate was high at the second interview, we examined whether patients 
whoo had dropped out differed from the remaining patients. No differences were found with 
regardd to pain characteristics and pain management. With regard to sociodemographic and 
medicall  characteristics, differences between included and excluded patients were only 
foundd for age and hospitalization. Second, the evaluation of the discrepancy between 
orderedd and administered analgesics is a complex process. It was not possible to compare 
thee discrepancy of routine and PRN-scheduled analgesics, because different criteria were 
used.. PRN-scheduled analgesics offer nurses a wide range of choices in dose range and 
frequencyy of administration, which means that nurses have to administer only the correct 
typee of analgesics to be compliant with the physicians' prescriptions. In case of routine 
analgesics,, not only the type of analgesics, but also the dosage and frequency of the 
administeredd analgesics have to be in concordance with the ordered analgesics in order to 
bee compliant. Therefore, we evaluated routine and PRN-scheduled analgesics separately, 
andd consequently further reduced the number of patients. 

Whenn reviewing the results of this study, it can be concluded that in the Netherlands 
physicianss seem to under-prescribe analgesics and nurses seem to under-administer the 
amountt of what is prescribed. Out of every 100 pain patients, 70 are prescribed analgesics 
byy physicians, but only 50 patients are administered analgesics by nurses. The PMP proved 
too be effective in improving nurses' analgesic administrations, and especially patients with 
moderatee to severe pain - the target group of pain management programs - profit from the 
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PMP.. However, the discrepancy between the analgesics ordered by physicians and 
administeredd by nurses did not decrease as a result of the PMP. Because the PMP was 
effectivee in improving nurses' analgesic administrations in a heterogeneous population in 
multiplee care settings, it is suggested to consider implementation of the PMP in routine 
nursingg practice. 
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ABSTRACT T 

Objectives:: To describe the effect of the Pain Monitoring Program on patients' pain and 
too investigate which patient's characteristics predict reduction in pain intensity. 

Methods:: The effect of the Pain Monitoring Program was measured in a quasi-
experimentall  design with a non-equivalent control group. In a heterogeneous group, 703 
patientss participated in multiple care settings: 358 patients in the control group and 345 in 
thee intervention group. Both acute and chronic patients were included, as well as malignant 
andd non-malignant patients. Patients were interviewed twice, i.e. at the beginning and at the 
endd of hospitalization. Patients' Pain Intensity Scores, Pain Intensity Markers and the 
Tolerablee Pain Intensity Scale were used to evaluate the effect of the Pain Monitoring 
ProgramProgram on patients' pain. 

Interventions:: Twice-daily pain assessment by nurses using a numeric rating scale was 
onee of the components of the Pain Monitoring Program, which further consisted of 
educatingg nurses about pain and pain management. 

Results:: Results of the study showed that most hospitalized patients suffered from 
moderatee pain and that this pain was not adequately managed in a substantial group of 
patients.. The Pain Monitoring Program proved to be effective in reducing patients' pain 
intensityy and decreased the percentage of patients with substantial and intolerable pain. 
Reductionn in pain intensity during hospitalization could be predicted by patients' pain 
intensityy scores at the first interview, the intervention (Pain Monitoring Program), patients' 
emotionall  and role functioning, and the extent to which nurses were informed about 
patients'' pain. 

Conclusions:: Based on this study it can be concluded, that the implementation of daily 
painn assessment together with pain education for nurses is effective in achieving a decrease 
inn patients' pain. Because the Pain Monitoring Program proved to be effective in a 
heterogeneouss population in multiple care settings, it is recommended to consider 
implementationn of the Pain Monitoring Program in routine nursing practice. 

INTRODUCTIO N N 

Manyy hospitalized patients suffer from pain and this pain is not always adequately 
managed.1"66 Efforts to improve pain management have focused on enhancing the knowledge 
andd attitude of health care providers. Research indicates that educating nurses about pain 
managementt leads to better pain knowledge and attitude.7"10 However, improved knowledge 
aboutt pain and pain management by nurses does not necessarily lead to pain relief in 
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patients.811122 Other efforts to improve pain management have focused on implementation of 
dailyy pain assessment As a result of daily pain assessment, nurses' awareness of patients' 
painn and nurses' documentation of pain increased.13"15 However, effects of daily pain 
assessmentt on patients' pain scores are not unequivocal: some studies showed reduction in 
patients'' pain,14"16 while other studies showed no reduction!3,17 So, it can be concluded that 
implementationn of daily pain assessment or education alone is not enough to improve 
nurses'' pain management behavior.18"24 Therefore, a combination of implementationn of daily 
painn assessment and a pain education program in which pharmacological and non-
pharmacologicall  pain interventions are taught, is needed. 

Inn the last decennium, a number of studies evaluated the effect of such combined 
interventionss on patients' pain.25"32 Only Titler et al.29 and Gould et al.31 reported a decrease 
inn patients' pain intensity scores after implementation of a combined intervention, while 
Juhll  et al.,26 Bookbinder et al.28 and McPhee et al.32 reported no decrease in pain intensity 
scores.. According to Mackintosh and Bowles,25 Juhl et al.26 Caswell et al.27 and Au et al.,30 

percentagess of patients with substantial pain (meaning that the patient's pain intensity score 
iss above 4 on an 11-point scale) decreased, while Bookbinder et al.28 reported no 
improvementt in pain relief. Heterogeneity of patient groups, protocols, and research designs 
mayy partly explain the variance in outcomes. Consequently, it is not clear whether daily 
painn assessment combined with nursing pain education lead to a decrease in patients' pain 
intensity. . 

Adequacyy in pain treatment can be evaluated in various ways. A frequently used 
outcomee measure consists of change in pain intensity. However, a decrease in pain intensity 
alonee does not necessarily mean that health care providers have treated patients' pain in a 
satisfactoryy way. Because pain is a subjective experience,33 anchor points are needed with 
whichh patients can indicate whether their pain becomes intolerable. In the APS20 point of 
view,, a score of 5 or more on an 11-point scale should be considered a warning that 
somethingg has to be done about the patients' pain. Another approach is to have patients 
determinee their own threshold for tolerability of pain.34 However, not much research has 
focusedd on tolerability of pain using patients' own pain threshold and, consequently, effects 
off  interventions on tolerability of pain have also not been investigated. 

Thee current study investigates the effects of a Pain Monitoring Program (PMP) for 
nursess on patients' pain intensity scores, substantial pain and tolerability of pain in a mixed 
groupp of pain patients. In addition, it was investigated which patients benefited most from 
thee intervention as well as what patient's characteristics predicted reduction in pain 
intensity.. The PMP consisted of implementing twice-daily pain assessment by nurses using 
aa numeric rating scale ranging from 0 (no pain at all) to 10 (the worst possible pain) and 
educatingg nurses about pain and pain management. The main purpose of the PMP was to 
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improvee nurses' assessment of patients' pain and to increase nurses' knowledge about pain 
andd pain management. We hypothesized that the PMP would reduce patients' pain intensity 
scoress and decrease the percentages of patients with substantial and intolerable pain. 

METHOD S S 

Patients s 
Thee study was conducted in three Dutch hospitals: two general hospitals and one 

universityy hospital. In each hospital, nurses from two surgical wards and one medical ward 
participated.. Patients were included in the study when they were in pain or when they had a 
prescriptionn for analgesics. Patients were excluded if they were younger than 16 years, were 
admittedd to the hospital for three days or less, or could not speak the Dutch language. 

Duringg a feasibility study in these hospitals it became clear that most patients had acute 
painn (67.4%) with a non-malignant cause (62.9%). To avoid the situation that a substantial 
partt of the study population consisted of patients with acute non-malignant pain, patients 
weree stratified for duration of pain and type of pain. Thus, four patient groups were 
distinguished:: 1) acute malignant pain, 2) chronic malignant pain, 3) acute non-malignant 
pain,, and 4) chronic non-malignant pain. Patients with pain persisting longer than one 
monthh were defined as patients with chronic pain, patients with pain caused by cancer or 
cancerr treatment were allocated to the malignant category. 

Studyy design and procedure 
Inn the present study, a quasi-experimental design with a non-equivalent control group 

wass used.35-36 Although, the best design of choice would be a randomized clinical trial, 
nursess could not be randomly assigned to different treatment groups because the PMP 
affects,, to some extent, all nurses.35 Two groups of patients were defined: the control group 
off  patients who received the regular medical and nursing care, and the intervention group of 
patientss whose nurses had completed the pain education program and whose pain was 
assessedd twice daily by nurses. In this study three time periods can be distinguished: 
inclusionn of control group patients who were given the usual nursing care (November 1992 
-- March 1993), implementation of the PMP itself (April - June 1993), and inclusion of 
interventionn group patients after implementation of the PMP (July - November 1993). 

Patientss from the control group (N = 358) were interviewed twice by research nurses 
aboutt their pain experiences. The first interview took place at the beginning of patient's 
admission.admission. Due to the clinical setting in which the study took place, it was not possible to 
intervieww the patients on the day of admission, so we interviewed the patients on the third 
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orr fourth day after their admission. The second interview took place before discharge. After 
dataa collection of the control group patients was completed, the PMP was implemented. 
Onee month after implementation of the PMP, the intervention group patients (N = 345) 
weree interviewed twice about their pain experiences by research nurses. 

Painn Monitorin g Program (PMP) 
Thee PMP consisted of two components: implementation of daily pain assessment and a 

painn education program for nurses. Nurses (N = 216) followed a 3-hour pain education 
programm before implementation of daily pain assessment. In the pain education program, 
thee focus was on attitude and knowledge of the current trends of pain assessment, pain 
treatmentt with analgesics, and the use of non-pharmacological pain treatments. Topics that 
weree discussed included definitions of pain, pain theories, classification of types of pain, 
assessmentt tools, numeric rating scale, implementation of daily pain assessment, WHO-
analgesicc ladder, side effects of opioid analgesics, guidelines for pain control, myths and 
misconceptionss related to the use of opioids and non-pharmacological pain treatments. 
Afterr all nurses had followed the education program, daily pain assessment was 
implementedd in nursing practice. Patients were asked twice a day by nurses to rate their 
presentt pain on an 11-point numeric rating scale, on which 0 represents 'no pain at all' and 
100 'the worst possible pain'. Nurses charted the pain scores on the vital signs chart, so that 
patients'' pain intensity, as well as the effectiveness of pain treatment, could be quickly 
determinedd by both nurses and physicians. The implementation process and feasibility of 
thee PMP are described extensively elsewhere.37,38 

Studyy measures 
PatientPatient characteristics 

Sociodemographic,, medical and pain characteristics were gathered to describe the 
samplee and to compare the control group with the intervention group. Sociodemographic 
variables,variables, including gender, age, level of education and marital status were collected by 
meanss of patient interviews. Medical variables, including days of admission to hospital, 
typee of disease, and treatment were obtained from the medical records. 

Patients'Patients' pain experience was measured by means of the McGill Pain Questionnaire-
Dutchh Language Version (MPQ-DLV). The McGill Pain Questionnaire is a self-report 
instrumentt consisting of four parts: a pain vocabulary for measuring the nature and intensity 
off  the pain, a questionnaire for measuring the effects of pain on quality of life, numeric 
ratingg scales for measuring pain intensity, and questions about the location and course of 
thee pain. Reliability, consistency and validity of the MPQ have been well established and 
testedd across many groups.38"40 The reliability and validity of the Dutch Version had proven 
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too be satisfactory.41"13 

OutcomeOutcome measures 

Thee effect of the PMP on patients' pain was evaluated by means of patients' pain 
intensityy scores, Pain Intensity Markers and pain intensity related to what patients conceive 
ass tolerable. 

Patients'Patients' Present and Average Pain Intensity was assessed by an 11-point numeric rating 
scalee ranging from 0 to 10 in which 0 represents 'no pain' and 10 'the worst possible pain'. 
Numericc ratings of pain have been found easy to administer and clinically useful. The 
validityy and reliability of this scale is well established.40,44'45 

PainPain Intensity Markers are based on patients' pain intensity scores.20'46"48 Patients with a 
painn score of 5 or higher are considered to have substantial pain, meaning that these patients 
aree treated inadequately for their pain.49 In the present study, Pain Intensity Markers were 
basedd on patients' Present Pain Intensity (Substantial Present Pain), and Average Pain 
Intensityy (Substantial Average Pain) at the first and second interview. 

Somee patients appear to tolerate more pain than others,3350 therefore, patient's level of 
tolerablee pain was used as another outcome measure. The Tolerable Pain Intensity Scale 
wass developed by De Wit et al.34 On an 11-point numeric rating scale, patients were asked 
too provide an anchor point for what they consider a tolerable level of pain. Patients who 
assessedd their Tolerable Pain Intensity below their Present Pain Intensity score are 
consideredd to experience more pain than is tolerable to them. When patients' Present Pain 
Intensityy score was equal or below the level of patients' Tolerable Pain Intensity, patients' 
painn is considered to be tolerable and adequately treated. 

FactorsFactors that predict reduction in pain intensity 

Too examine what factors predict intervention-related change, a multivariate regression 
analysiss was done. Patient, medical, and pain characteristics were included in these 
analyses.. Other variables that were included were: pain treatment, quality of life, 
communication,, patients' mobility or level of functioning, and anxiety and depression. 

Withh regard to pain treatment, prescribed pain treatment (e.g., analgesics, adjuvant 
analgesics,, spinal pain treatment), and administered analgesics was assessed. Furthermore, 
thee routine prescribed and administered analgesics were expressed in terms of oral 
morphinee equivalents.1,51 

QualityQuality of life was evaluated by means of the EORTC QLQ-C30(+3), which has 
demonstratedd acceptable levels of reliability and validity.52 This quality of life questionnaire 
wass used to measure physical symptoms, role functioning, emotional functioning, cognitive 
functioning,, social functioning, fatigue and malaise, nausea and vomiting, pain, 
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constipation,, dyspnea, difficulty sleeping, appetite loss, diarrhea, financial impact, overall 
perceivedd health status, and global quality of life. 

CommunicationCommunication between patients and physicians and between patients and nurses was 
assessedd by means of a self-report questionnaire (e.g. patients were asked whether they had 
discussedd pain with nurses and physicians). The extent to which nurses were informed 
aboutt patients' pain was used as another measure for communication: we calculated the 
differencee between patient's present pain score and nurse's estimation of patient's pain. A 
thirdd measure of communication was the communication about pain between nurses. 
Therefore,, all documentation about pain in the nursing records was collected, and 
documentationn scores about pain were calculated per day and total scores for the whole 
admissionn period.'3 

Patients'Patients' mobility or level offimctioning was assessed with the KATZ, which is an index 
off  Activities of Daily Living (ADL).54'55 Grades of the Index summarize overall 
performancee in bathing, dressing, going to toilet, transferring, continence, and feeding. 

Thee Hopkins Symptom Checklist-25 (HSCL-25) was used to evaluate patients' anxiety 
andand depression. Patients were asked about their complaints during the previous week. The 
HSCL-255 has proven to be reliable and valid.56-57 

Statisticall  analysis 
Dataa were analyzed using the Statistical Package for the Social Science for Windows 

(SPSS)) version 9.0 (1999) and SAS version 6.12 (1996). Descriptive statistics were used to 
describee patients' sociodemographic, medical, and pain characteristics. Comparability of 
controll  and intervention group for patients' sociodemographic, medical, and pain 
characteristicss was analyzed by Chi-square tests and Student's /-tests. 

Too evaluate the relation between Pain Intensity Markers and the Tolerable Pain Intensity 
Scale,, the agreement between these outcome measures was calculated. We analyzed the 
resultss by means of overall agreement, meaning the proportion of judgments in which two 
dichotomizedd measures (Substantial Present Pain, Substantial Average Pain and Intolerable 
Pain),, uncorrected for change, agree. 

Too evaluate the effects of the PMP on patients' pain and changes over time, Chi-square 
tests,, Non-parametric tests (McNemar tests) and Student's f-tests were conducted, as well 
ass General Linear Modeling for repeated measures and logistic regression. In order to 
controll  for differences in sociodemographic and medical variables between control and 
interventionn group, if necessary, logistic regression, and General Linear Modeling 
proceduress were performed for the outcome measures. 

Too evaluate which patients were benefiting most from the PMP and which factors were 
relatedd to improvement in outcome measures, subgroup analysis was conducted with 



110 110 ChapterChapter 6 

univariatee and multivariate regression analysis. The following independent variables were 
includedd in the univariate analysis: gender (male/female), age, pain category (acute 
malignantt pain/chronic malignant pain/acute non-malignant pain/chronic non-malignant 
pain),, and care setting (medical wards/surgical wards). 

Att the multivariate level, we examined the relationship between a number of candidate 
predictorss and the amount of intervention-related change in pain scores with Backward 
regressionn analyses (F-to-remove P > 0.05). In the regression model the dependent variable 
wass patients' pain intensity scores, in terms of change over time of the Average Pain 
Intensity.. The R2 represents the cumulative explained variance of the dependent variable 
accountedd for by the predictor variables jointly. Because the number of candidate predictors 
too include in a regression analysis was large, the first step consisted of selecting those 
variabless with estimated regression coefficients with P < 0.20. The regression coefficient 
denotess 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 S 

Inn total, 769 patients were eligible for participation; of these 8.6% (N = 66) declined to 
participate.. Of the decliners, 29 found the study too burdensome, 26 were not motivated and 
111 patients considered themselves too ill or too old. Patients who declined to participate 
weree significantly older than patients who participated (P < 0.001), and females declined 
moree frequently than males (P < 0.05). In total, 703 patients participated in the study, of 
whichh 63 patients (9%) dropped out before the second interview; 23 patients were not 
motivated,, 15 died, 15 were too ill , and 10 patients found the study too burdensome. 

Patientt  characteristics 
Ann overview of the sociodemographic and medical characteristics is given in Table 1. 

Thee majority of patients was female (58.5%), the mean age was 59.5 years, 53.1% of the 
patientss had cancer and 55.5% had undergone surgery. There were no differences with 
respectt to sociodemographic variables between the control and intervention group. 
Additionall  medical characteristics for cancer patients are reported in Table 2. Cancer 
patientss in the control group differed from those in the intervention group with regard to 
tumorr extension and tumor status: more patients in the intervention group had a local tumor 
(P(P < 0.01) and the tumor was more frequently regressive or removed (P < 0.01). To control 
forr these differences between control and intervention group, tumor status and tumor 
extensionn were included in the analyses as covariates. 
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Tablee 1 Sociodemographic and medical characteristics of the 

Genderr  (N, %) 
Male e 
Female e 

Agee (mean in years, SD) 

Admissionn to hospital (mean in days, SD) 

Diseasess (N, %)b 

Neoplasms s 
Diseasess of the circulatory system 
Diseasess of the digestive system 
Diseasess of the genitourinary system 
Diseasess of the musculoskeletal system and 
connectivee tissue 
Otherr  diseases (e.g. diseases of the nervous 
systemss and sense organs) 

Treatmentt  (N, %)b 

None e 
Medicationn (excl. analgesics) 
Surgery y 
Radiotherapy y 
Chemotherapy y 
Hormonall  therapy 
Other r 

Control l 
group p 

(ATT =358) 

1422 (39.7) 
2166 (60.3) 

59.99 (16.8) 

18.22 (17.7) 

1922 (53.6) 
377 (10.3) 
933 (26.0) 
300 (8.4) 
133 (3.6) 

119(33.2) ) 

200 (5.6) 
888 (24.6) 

187(52.2) ) 
211 (5.9) 
300 (8.4) 
399 (10.9) 
977 (27.1) 

studyy population 

Intervention n 
group p 

(tff  = 345) 

1500 (43.5) 
1955 (56.5) 

59.11 (17.3) 

18.11 (14.2) 

1811 (52.5) 
244 (7.0) 
799 (22.9) 
322 (9.3) 
222 (6.4) 

1111 (32.2) 

188 (5.2) 
899 (25.8) 

2033 (58.8) 
155 (4.3) 
300 (8.7) 
355 (10.1) 
922 (26.7) 

P-value e 

NS1 1 

NS S 

NS S 

NSC C 

NSd d 

Total l 

2922 (41.5) 
4111 (58.5) 

59.55 (17.0) 

18.22 (16.1) 

3733 (53.1) 
611 (8.7) 

1722 (24.5) 
622 (8.8) 
355 (5.0) 

2300 (32.7) 

388 (5.4) 
1777 (25.2) 
3900 (55.5) 
366 (5.1) 
600 (8.5) 
744 (10.5) 

1899 (26.9) 

NS:: not significant 
Percentagee > 100% 
Onlyy tested for the first diagnoses 
Onlyy tested for the first treatment 

Painn characteristics and results of the McGill Pain Questionnaire-Dutch Language 
Versionn at the first interview are described in Table 3. The majority of patients (56.6%) 
reportedd pain in the abdominal region. The mean duration of pain in patients with chronic 
painn was 4.8 years (SD = 10.8). Patients with acute pain reported a mean pain duration of 
5.99 days (SD = 5.9) at the first interview. In 43.4% of the patients, pain was caused by 
traumaa or surgery. There were no differences in pain characteristics between control and 
interventionn group. 
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Tablee 2 Medical characteristics of the cancer patients 

Primaryy tumor (TV, %)" 
Digestivee organs and peritoneum 
Bone,, connective tissue, skin and breast 
Genitourinaryy organs 
Lymphaticc and hematopoietic tissue 
Other r 

Timee since diagnosis of cancer (mean in 
months,, SD) 

Extensionn of disease (N, %) 
Local l 
Regional l 
Metastatic c 
Unknown n 
Nott applicable 
Missing g 

Tumorr status (N, %) 
Stable e 
Progressive e 
Regressivee or surgically removed 
Unknown n 
Nott applicable 
Missing g 

Control l 
group p 

(tf=189) ) 

65 5 
50 0 
50 0 
21 1 
17 7 

19.4 4 

43 3 
41 1 
74 4 
12 2 
19 9 
0 0 

13 3 
99 9 
62 2 
6 6 
9 9 
0 0 

(34.4) ) 
(26.5) ) 
(26.5) ) 
(11.1) ) 
(9.0) ) 

(41.5) ) 

(22.7) ) 
(21.7) ) 
(39.2) ) 
(6.3) ) 

(10.1) ) 
(0.0) ) 

(6.9) ) 
(52.4) ) 
(32.8) ) 
(3.2) ) 
(4.7) ) 
(0.0) ) 

Intervention Intervention 

(A A 

65 5 
53 3 
40 0 
16 6 
9 9 

19.0 0 

67 7 
31 1 
50 0 
11 1 
15 5 
1 1 

16 6 
63 3 

group p 
r== 175) 

(37.1) ) 
(30.3) ) 
(22.9) ) 
(9.1) ) 
(5.1) ) 

(44.4) ) 

(38.3) ) 
(17.7) ) 
(28.6) ) 
(6.3) ) 
(8.5) ) 
(0.6) ) 

(9.1) ) 
(36.0) ) 

844 (48.0) 
4 4 
7 7 
1 1 

(2.3) ) 
(4.0) ) 
(0-6) ) 

P-value e 

NSb'c c 

NS S 

<0.01 1 

<0.01 1 

Total l 

(#=364) ) 

1300 (35.7) 
1033 (28.3) 
900 (24.7) 
377 (10.2) 
266 (7.1) 

19.22 (42.8) 

1100 (30.2) 
722 (19.8) 

1244 (34.1) 
233 (6.3) 
344 (9.3) 

11 (0.3) 

299 (8.0) 
1622 (44.5) 
1466 (40.1) 
100 (2.7) 
166 (4.4) 
11 (0.3) 

Percentagee > 100% 
NS:: not significant 
Onlyy tested for the first diagnosis 

Outcomee measures 
TheThe relation of the Pain Intensity Markers to the Tolerable Pain Intensity Scale 

Resultss of the Pain Intensity Markers and the Tolerable Pain Intensity Scale are shown in 
Figuree 1. The percentage of patients who were treated inadequately for their pain ranged 
fromm 13.1% to 69.5%. The enormous difference in inadequacy of pain treatment depended 
onn the scale used. When Substantial Average Pain was measured, 5 to 7 patients out of 
everyy 10 patients were assessed as receiving inadequate pain treatment; in contrast, use of 
thee Tolerable Pain Intensity Scale resulted in fewer than 2 patients out of every 10 patients 
beingg treated inadequately. It is evident that the choice of measure, rather than the pain 
treatmentt itself, largely determines the proportion of inadequately treated patients. 
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Tablee 3 Pain characteristics and results of the McGill Pain Questionnaire at first interview 

Painn category (N, %) 
Acutee malignant pain 
Chronicc malignant pain 
Acutee non-malignant pain 
Chronicc non-malignant pain 

Painn locations (N, %)b 

Head,, face, mouth, cervical region 
Breast,, thoracic region 
Upperr  shoulder  and upper  limbs 
Abdominall  region 
Lowerr  back, lumbar  spine, sacrum 
Lowerr  limbs 
Pelvic c 
Anal,, perineal, and genital region 
Everywhere e 

Painn duration (mean, SD) 
Forr  patients with acute pain in days 
Forr  patients with chronic pain in 
years s 
Minimum-maximu m m 

Causee of the pain (#, %)b 

Trauma,, surgery 
Inflammation ,, immune reactions 
Tumorr  involvement 
Toxic,, metabolic, radiation 
Degeneration,, mechanical 
Otherr  causes 
Missingg or  unknown 

Painn Rating Index-Sensory (mean, SD) 
Painn Rating Index-Affective 
Painn Rating Index-Evaluative 
Painn Rating Index-Total 

Numberr  Words Chosen-Total (mean, 
SD) SD) 

Control l 
group p 

(#=358) ) 

999 (27.7) 
677 (18.7) 
988 (27.4) 
944 (26.3) 

788 (21.8) 
566 (15.6) 
866 (24.0) 

2099 (58.4) 
1044 (29.1) 
899 (24.9) 
211 (5.9) 
155 (4.2) 
133 (3.6) 

6.00 (5.8) 
3.99 (10.1) 

11 day-70 years 

1444 (40.2) 
233 (6.4) 
533 (14.8) 
300 (8.4) 
455 (12.6) 
577 (15.9) 
199 (5.3) 

8.44 (5.2) 
3.66 (3.1) 
4.88 (2.7) 

16.88 (9.3) 

9.44 (3.9) 

Intervention n 
group p 

(#=345) ) 

1022 (29.6) 
544 (15.7) 
977 (28.1) 
922 (26.7) 

811 (23.5) 
666 (19.1) 
888 (25.5) 

1899 (54.8) 
1022 (29.6) 
711 (20.6) 
399 (11.3) 
199 (5.5) 
155 (4.3) 

5.99 (5.0) 
5.88 (11.5) 

11 day-61 years 

1611 (46.7) 
400 (11.6) 
411 (11.9) 
211 (6.1) 
366 (10.4) 
533 (15.4) 
155 (4.3) 

8.44 (5.2) 
3.77 (3.2) 
4.99 (2.7) 

17.11 (9.4) 

9.55 (3.9) 

/*-value e 

NS* * 

NSe e 

NS S 
NS S 

NSd d 

NS* * 
NSe e 

NS* * 
NSe e 

NSe e 

Total l 

(#=703) ) 

2011 (28.6) 
1211 (17.2) 
1955 (27.7) 
1866 (26.5) 

1599 (22.6) 
1222 (17.4) 
1744 (24.8) 
3988 (56.6) 
2066 (29.3) 
1600 (22.8) 
600 (8.5) 
344 (4.8) 
288 (4.0) 

5.99 (5.9) 
4.88 (10.8) 

11 day-70 years 

3055 (43.4) 
633 (9.0) 
944 (13.4) 
511 (7.3) 
811 (11.5) 

1100 (15.6) 
344 (4.8) 

8.44 (5.2) 
3.77 (3.1) 
4.99 (2.7) 

17.00 (9.3) 

9.55 (3.9) 

NS:: not significant 
Percentagee > 100% 
Onlyy tested for the first pain location 
Onlyy tested for the first cause of pain 
Adjustedd for tumor status and tumor extension 
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Abbreviations: : 

SPP11 Substantial Present Pain at 1 * 

interview w 

SPP22 Substantial Present Pain at 2nd 

interview w 

SAP11 Substantial Average Pain at Is' 

interview w 

SAP22 Substantial Average Pain at 2nd 

interview w 

INTOL11 Intolerable Pain at 1st interview 

INTOL22 Intolerable Pain at 2nd interview 

SPP11 SPP2 SAP1 SAP2 INTOL1 INTOL2 

Figuree 1 Inadequacy of pain treatment at both interviews 

Too determine the relation between the Pain Intensity Markers and the Tolerable Pain 
Intensityy Scale, we calculated the agreement between Substantial Present Pain, Substantial 
Averagee Pain and Intolerable Pain. The percentage of agreement ranged from 45% to 84.3% 
att both interviews. The highest percentage of agreement was found between Substantial 
Presentt Pain and Intolerable Pain (73.4% at the first interview and 84.3% at the second 
interview)) and the lowest agreement was found between Substantial Average Pain and 
Intolerablee Pain (45% at the first interview and 60.1% at the second interview) (data not 
shown). . 

Closerr analysis of the levels of agreement shows that in the group of patients in whom 
noo agreement was found between Pain Intensity Markers and the Tolerable Pain Intensity 
Scale,, most patients indicated their tolerable pain level to be higher than five. According to 
thee APS20 a patient with a pain score of five has substantial pain; however, when the same 
patientt indicates that his/her tolerable pain is six, this pain is tolerable according to the 
Tolerablee Pain Intensity Scale. There was only a small group with intolerable pain who did 
nott have substantial pain, meaning that their pain threshold is lower than five. Obviously, 
patientss can tolerate more pain than the Pain Intensity Marker of five advised by the APS.20 

EffectsEffects of the PMP on patients' pain 

Resultss of Average Pain Intensity are shown in Figure 2. At both interviews, the 

interventionn group patients experienced less Average Pain Intensity compared to the control 
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groupp patients (P < 0.01 at first interview, and P < 0.001 at second interview). To establish 
whichh patient groups benefited most from the PMP, subgroup analysis was carried out and 
revealedd no interaction effects between the control and intervention groups. With regard to 
changess over time, patients' Average Pain Intensity at the second interview was lower 
comparedd to the scores at the first interview (P < 0.001). There was also a trend between 
timee x group (P = 0.055). This means that between the first and second interview the 
Averagee Pain Intensity in the intervention group decreased more than in the control group. 

Tablee 4 gives the results of Average Pain Intensity by pain category. At the first 
intervieww only one significant difference was found between the control and intervention 
group,, namely in the chronic malignant pain category (P < 0.01). At the second interview, 
patientss in all four pain categories had less pain after implementation of the PMP. A time 
effectt was found in all four pain categories, meaning that the pain decreased between the 
firstfirst and second interview. In the acute non-malignant pain category, a trend was found for 
interactionn between group x time (P = 0.062); this suggests that patients with acute non-
malignantt pain benefited most from the PMP. 

Thee effects of the PMP on patients' Present Pain Intensity are very similar to the results 
off  Average Pain Intensity (data not shown). However, we did not find an interaction effect 
(timee x group) for Present Pain. The correlation between Present Pain Intensity and 
Averagee Pain Intensity is r = 0.45 (P < 0.01) at the first interview and r = 0.58 (P < 0.01) at 
thee second interview. 

# 4 4 a a a a 

s s 
PL, , 
U U 

s? ? 

< < 

Controll  group 

Interventionn group 

Firstt interview Second interview 

Figuree 2 Mean pain during the last week at first and second interview 
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Afterr implementation of the PMP, less patients in the intervention group suffered from 
Substantiall  Average Pain compared to the control group (P < 0.05 at first interview, P < 
0.0011 at second interview). With regard to Substantial Present Pain, a difference between 
controll  and intervention group was found at the second interview {P < 0.01). Subgroup 
analysiss revealed interaction effects for pain category (group x pain category), care setting 
(groupp x care setting), and gender (group * gender). Patients in the intervention group with 
acutee malignant pain less often had Substantial Present Pain at the first interview than 
patientss in the control group with acute malignant pain (P < 0.01). With regard to 
Substantiall  Average Pain at the first interview, patients from medical wards in the 
interventionn group (P < 0.05) less often had Substantial Average Pain than patients from 
medicall  wards in the control group. At the second interview, male patients in the 
interventionn group less often had Substantial Average Pain than male patients in the control 
groupp (P< 0.01). 

Comparedd to the patients in the control group, less patients in the intervention group had 
Intolerablee Pain: at the first interview 26.5% and 15.9%, respectively (P < 0.001) and at the 
secondd interview 16.9% and 8.3%, respectively (P < 0.01). Significant interaction effects 
weree found at the first interview for age (group * age): the older the patients in the 
interventionn group the less often they had Intolerable Pain compared to older patients in the 
controll  group (P < 0.001). 

Timee effects were found for the Pain Intensity Markers and for the Tolerable Pain 
Intensityy Scale, meaning that at the end of hospitalization less patients suffered from 
substantiall  pain and intolerable pain than at the beginning of hospitalization. No interaction 
effectss (group * time) were found for the Pain Intensity Markers and the Tolerable Pain 
Intensityy Scale. 

FactorsFactors related to change in pain scores 
Inn this study, we also investigated which characteristics predict intervention-related 

changee in pain scores. Several factors may contribute to a positive change in pain scores. 
Changee in pain scores was measured by calculating me difference in Average Pain Intensity 
betweenn the first and second interview. 

Multiplee regression analyses were conducted to explore relationships between candidate 
predictorr variables and the change in pain intensity scores. In the Backward regression 
analysis,, the dependent variables were the changes in scores in Average Pain Intensity. The 
independentt variables comprised sociodemographic variables, medical variables, pain-
relatedd variables, pain treatment, quality of life, communication, and other variables such as 
mobilityy and level of functioning, anxiety, depression, care setting and hospital. 

Thee first step consisted of selecting variables with a regression coefficient with P < 0.2. 
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Thee backward-regression analyses showed that 45% of the change in Average Pain Intensity 
couldd be predicted on the basis of a combination of the predictor variables (Table 5). It 
becamee apparent that Average Pain Intensity at the first interview was the most important 
predictorr of change (P < 0.001). Present Pain Intensity (P < 0.001) at the first interview was 
negativelyy associated with change in Average Pain Intensity, meaning that the higher the 
Presentt Pain Intensity at the first interview, the less change in Average Pain Intensity 
betweenn the first and second interview. Furthermore, the intervention (P < 0.001), 
emotionall  functioning (P < 0.001) and role functioning (P < 0.001) were important 
predictorss of change in Average Pain Intensity. Finally, difference between patient's present 
painn score and nurse's estimation of patient's pain was negatively associated with change in 
Averagee Pain Intensity, thus the better nurses were informed about patients' pain, the 
greaterr the reduction in Average Pain Intensity between the first and second interview. 

Analysess of change in Present Pain Intensity between the first and second interview 
showedd very similar results (data not shown). Present Pain Intensity at the first interview 
andd the intervention were important predictors of change, as were emotional functioning 
andd physical functioning. From the MPQ-DLV the affective dimension was negatively 
associatedd with change, meaning that the higher the patients scored at this dimension, the 
lesss change in present pain between the first and second interview. 

DISCUSSIONN AND CONCLUSION 

Thee quality of pain management in hospitalized patients is often inadequate, resulting in 
feww patients totally free of pain.58'59 Most efforts to improve this situation have focused on 

Tablee 5 Regression analyses predicting change in Average Pain between first and second interview 

Predictorr Beta /"-value 

Changee in Average Pain Intensity: Jf2= 45% 

Averagee Pain Intensity at first interview 
Presentt Pain Intensity at first interview 
Interventionn (Pain Monitoring Program) 
Emotionall  functioning 
Rolee functioning 
Differencee between patient's present pain score 
andd nurse's estimation of patient's pain 

0.720 0 
-0.169 9 
0.145 5 
0.164 4 
0.135 5 

-0.086 6 

O.001 1 
<0.001 1 
O.001 1 
<0.001 1 
<0.001 1 
<0.05 5 
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educatingg health care providers or implementing daily pain assessment in patients. 
However,, results of these studies are not conclusive and tolerability of patients' pain has not 
beenn used as an outcome measure before. Based on the assumption that introduction of 
dailyy pain assessment may only partially improve pain management, as the pain of the 
patientt wil l not decrease unless nurses and physicians use effective pain-reducing 
interventions,, the effect of pain education of nurses and implementing daily pain 
assessmentt has been studied. 

Painn Intensity Scores, Pain Intensity Markers and the Tolerable Pain Intensity Scale were 
usedused to evaluate the effectiveness of the PMP. We used these outcome measures, because 
theyy all measure different aspects of pain.60 When Pain Intensity Markers and the Tolerable 
Painn Intensity Scale were compared simultaneously, the proportion of patients treated 
inadequatelyy ranged from 13.1% to 69.5%. The striking variance in outcomes shows that 
thee choice of measure largely determines the proportion of inadequately treated pain 
patients,, not the pain treatment itself. Pain Intensity Scores allow to measure changes over 
time,, but give no insight in the adequacy with which health care providers have handled 
patients'' pain. Pain Intensity Markers have proven to be related to patients' functioning, but 
theyy do not show to full advantage the subjectivity of pain. Therefore, the Tolerable Pain 
Intensityy Scale was used as third outcome measure, but this scale has not been studied 
extensivelyy before. 

Too show the subjectivity of pain to better advantage, we asked all patients to calibrate 
theirr own pain scale, by asking for their pain threshold. We studied the relation between the 
Painn Intensity Markers and the Tolerable Pain Intensity Scale by assessing the agreement 
betweenn these scales. Except for the high agreement between Substantial Present Pain and 
Intolerablee Pain, agreement between the other measures was moderate. The agreement 
betweenn Substantial Present Pain and Intolerable Pain is 73.4% (N = 488) at the first 
interview,, and 84.3% (N = 521) at the second interview. In the group of patients in whom 
noo agreement between the two measures was found (N = 177 at first interview, and N=97 
att the second interview), most patients with tolerable pain had substantial pain (87.6% at 
firstt interview and 76.3% at second interview) and a small group of patients with intolerable 
painn did not have substantial pain (12.4% at first interview and 23.7% at second interview). 
Especiallyy the last group is at risk of receiving inadequate pain management, because their 
Tolerablee Pain Intensity is below pain score five; extra attention should be paid to this 
group. . 

Thee PMP proved to be effective in reducing patients' pain. At both interviews, patients 
inn the intervention group suffered from less pain than patients in the control group. It should 
bee kept in mind that the first interview in the intervention group was not a baseline 
measurement.. The first interview took place at the third or fourth day after admission. 
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Therefore,, patients in the intervention group were already exposed to the intervention 
becausee nurses had asked the patients for their pain scores for several days. Nevertheless, a 
trendd for Average Pain Intensity was found between time and group, meaning that between 
thee first and second interview the Average Pain Intensity of patients in the intervention 
groupp decreased more than for patients in the control group. Especially, patients with acute 
non-malignantt pain seem to benefit most from the PMP; a trend in interaction effect (group 
xx time) was found. With regard to Pain Intensity Markers and the Tolerable Pain Intensity 
Scale,, less patients suffered from Substantial Present Pain, Substantial Average Pain and 
Intolerablee Pain after implementation of the PMP. Although time effects were found for 
Painn Intensity Markers and the Tolerable Pain Intensity Scale, no interaction effects were 
foundd between group and time. 

Ann important aspect in clinical research is the extent to which a statistically significant 
decreasee in patients' pain is also assessed as clinically relevant.61 For the intervention group, 
patients'' Average Pain Intensity decreased from on average 5.2 at the first interview to 3.7 
att the second interview, a decrease of 28.9%. In the control group, the decrease was lower 
(fromm 5.8 to 4.8), namely 17.2%. With regard to Pain Intensity Markers and the Tolerable 
Painn Intensity Scale, percentages of patients with substantial and intolerable pain in the 
controll  and intervention group decreased between the first and second interview by about 
20%% for Substantial Present Pain and 8% for Intolerable Pain. For Substantial Average Pain 
thee percentage of patients reduced by 13% in the control group and 27% in the intervention 
group.. Considering that the PMP only included implementation of daily pain assessment, 
andd an education program of three hours, the differences between the control and 
interventionn group are considered to be relevant as the PMP had no undesired side effects. 

Wee also studied whether it is possible to predict change in pain scores. Results showed 
thatt the intervention (PMP) was a powerful predictor of reduction in painn scores. This result 
endorsess the statement that the PMP is a successful tool for improving pain management in 
nursingg practice. Other variables found to be predictors of change in Average Pain Intensity 
included:: pain-related variables (Average Pain Intensity at first interview, Present Pain 
Intensityy at first interview), quality of life (emotional functioning, role functioning), and 
extentt to which nurses were informed about patients' pain (difference between patient's 
presentt pain score and nurse's estimation of patient's pain). It is striking that Present Pain 
Intensityy at the first interview had a negative association with change in Average Pain. 
Apparentlyy it takes more effort to improve pain reduction in patients with moderate to 
severee pain at the first interview than in patients with mild pain. For better pain 
managementt in these patients, a more comprehensive program is probably required. 
Anotherr important finding is that the extent to which nurses were informed about patients* 
painn was also a predictor. This confirms the success of the PMP, because nurses were better 
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informedd about patients' pain after implementation of daily pain assessment.53 

Whenn interpreting the results of this study, some limitations should be considered. The 
firstt limitation is that the patients in this study were not randomly selected or randomly 
assignedd because we used a quasi-experimental design with a non-equivalent control group. 
Wee attempted to address variables in the study that may explain the pain experience. No 
significantt differences between control and intervention group were found for gender, age, 
numberr of days admitted, diseases, and treatment. However, compared to the control group, 
thee intervention group showed significant differences in the group of patients with cancer. 
Wee corrected for these differences by including tumor status and tumor extension as 
covariatess in the analyses. The second limitation of the study is the risk of a history effect. 
Inn this study we used a quasi-experiment with a non-equivalent control group. The results 
mayy not be due to the PMP but to other events occurring during the study period.35,36 

However,, this is not likely because the time between the control and intervention period 
wass only three months and during that period no major changes in hospital policies were 
noted.. Furthermore, nurses in the control group did not differ from nurses in the 
interventionn group with regard to age, years of professional nursing, educational level, care 
settingg and hospital.37 Finally, the study was undertaken in multiple settings, thus when a 
policyy change was effected on one ward, it is unlikely that this history effect would be the 
samee in all settings. A third limitation is that the first interview in the intervention group 
wass not a baseline measurement. Due to the clinical setting in which the study took place, it 
wass not possible to interview the patient on the day of admission. We interviewed the 
patientss on the third or fourth day of their admission. Thus, patients in the intervention 
groupp were already exposed to the intervention, because they were asked for their pain 
scoree several times, and, consequently, the most important changes may already have 
occurred. . 

Furtherr research is needed to validate the current study findings. The PMP for nurses 
wass entirely built around the nurses that cared for patients. The physicians received no 
separatee training, but were 'only' informed in writing in order to improve the quality of pain 
treatment.. Physicians should be more actively involved in the PMP, e.g. by educating 
physicianss and nurses at the same time. This is important to enable physicians to decide 
uponupon pain management. In future, effects of such a multidisciplinary program on patients' 
outcomess should be studied. More research is also needed to elucidate why patients with 
acutee non-malignant pain benefit more from the PMP than patients with acute malignant 
pain,, and to establish which patients benefit most from the PMP. Furthermore this study 
tookk place in a research setting where research nurses were present daily on the nursing 
wardss to interview patients. It should be studied whether the intervention will work in a 
clinicall  setting where the emphasis is not on research and no extra assistance is available.62 
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Finally,, we need to establish which of the outcome measures, Pain Intensity Scores, Pain 
Intensityy Markers or the Tolerable Pain Intensity Scale, is most suitable for assessing 
reductionn in patients' pain. 

Inn reviewing the results of this study, it can be concluded that hospitalized patients suffer 
fromm moderate pain and this pain is inadequately managed in a substantial group of patients. 
Thee PMP proved to be effective in reducing patients' pain intensity scores and decreasing 
thee percentages of patients with substantial and intolerable pain. Because the PMP was 
effectivee in a heterogeneous population in multiple care settings, it is recommended to 
considerr implementation of the PMP in routine nursing practice. 
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ABSTRACT T 

Objectives:: To study whether implementation of a Pain Monitoring Program for nurses 
inn daily clinical practice is feasible and to investigate the long-term effects of the program. 
Finally,, physicians' pain knowledge and attitude were studied. 

Methods:: This follow-up study was conducted in five hospitals. In total, 277 nurses and 
1155 physicians participated. The implementation and long-term effects of the program were 
measuredd with a pretest post-test design without a control group. 

Interventions:: Twice-daily pain assessment by nurses using a numeric rating scale was 
onee of the components of the Pain Monitoring Program, which further consisted of 
educatingg nurses about pain and pain management. 

Results:: Results showed that nurses carried out daily pain assessment in at least 75% of 
patientss during the first five months of the intervention period, but in the remaining two 
monthss professional compliance gradually decreased. Both nurses and physicians were 
positivee about daily pain assessment and wanted to continue with it. The level of nurses' 
andd physicians' knowledge about pain and pain management was moderate. The program 
increasedd nurses' knowledge and satisfaction regarding the quality of pain treatment. 

Conclusions:: Based on this follow-up study it can be concluded that it is possible to 
implementt the Pain Monitoring Program in daily clinical practice. Moreover, the beneficial 
effectss of the program on nurses' knowledge and attitude have been demonstrated. 
Therefore,, participating hospitals were advised to continue and extend the program and 
otherr hospitals are encouraged to implement it. 

INTRODUCTIO N N 

Manyy hospitalized patients suffer from a variety of types of pain which is not always 
adequatelyy managed.1"6 A complexity of factors are responsible for this poor state of affairs, 
includingg insufficient knowledge of nurses and physicians about pain management.7"10 In 
addition,, both nurses and physicians lack knowledge about opioid analgesic drugs and have 
misconceptionss about addiction, tolerance, etc.11"15 

Failuree to assess pain on a daily basis is another reason for inadequate pain management. 
Whenn pain is not assessed in a systematic way, it is difficult to determine the effect of a 
painn treatment and, if necessary, to adjust this treatment.16"18 Nevertheless, assessment of 
painn complaints does not have to be difficult; an earlier study demonstrated the feasibility of 
nursess assessing their patients' pain twice a day, after having participated in an education 
programm on pain and pain management.19 Nurses asked patients to score the severity of their 
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painn twice a day from O (no pain) to 10 (the worst possible pain) and recorded results on the 
vitall  signs chart. Daily pain assessment could be easily integrated into the nurses' daily 
routine,199 and the education program led to an improvement in their pain knowledge.20 As a 
resultt of the program, nurses were more aware of their patients' pain complaints and 
documentedd more information about pain in the nursing records.21 The ultimate goal of the 
programm was to optimize pain management and decrease pain complaints by patients. This 
goall  was met, because the program led to a decrease in patients' pain intensity.22 

Thus,, monitoring pain and educating nurses is feasible when they are introduced and 
integratedd as part of a research program. Implementation of this Pain Monitoring Program 
wass performed in the setting of a dedicated study, in which research nurses were present on 
thee wards daily to interview patients and stimulate daily pain assessment. Furthermore, 
researchh nurses were able to promote the use of newly acquired knowledge. 

Thiss paper describes a study in which a Pain Monitoring Program (PMP) for nurses was 
implementedd in clinical practice without the use of any extra facilities, such as the 
availabilityy of research nurses. Implementation of daily pain assessment combined with 
painn education in a clinical setting has been studied by several groups as part of Continuous 
Qualityy Assessment/Improvement programs.23"30 These latter studies came to similar 
conclusions,, as reported by De Rond et al.,19"22 but most of these studies comprised small 
homogeneouss study groups (mostly cancer patients), the outcome measures were not always 
clearlyy defined, and only one study investigated nurses' professional compliance with daily 
painn assessment.25 

Thee aim of the present study was to investigate whether implementation of the Pain 
Monitoringg Program is feasible in clinical practice and to investigate me long-term effects 
off  the program. We evaluated the effects of the program on nurses' pain knowledge, nurses' 
understandingg of patients*  pain complaints, and the quality of pain management. Finally, we 
studiedd the knowledge and attitude of physicians towards pain management. We 
hypothesizedd that the PMP would improve nurses' pain knowledge, resulting in a better 
understandingg of patients' pain complaints and improved quality of pain management. 

METHOD S S 

Sample e 
Thee program was carried out in five general hospitals in the same region as the 

Comprehensivee Cancer Center Amsterdam. A total of eleven wards (6 medical, 4 surgical, 
andd 1 mixed) with 277 nurses and 115 physicians participated. 
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Design n 
Thee effect of the PMP on nurses' pain knowledge was studied in a pretest post-test 

designn without a control group. Prior to implementation of the program nurses filled in a 
questionnairee about pain and pain management. During the implementation period, data 
weree collected about the extent that nurses assessed pain systematically. Seven months after 
implementationn of the PMP, nurses' pain knowledge and attitude were assessed for a 
secondd time, and their opinion on daily pain assessment was evaluated. In addition at this 
stage,, physicians were surveyed about pain and pain management. 

Procedures::  Pain Monitorin g Program 
Fromm June 1996 to February 1998, the PMP was introduced on eleven wards in five 

hospitals.. The purpose of the program was to improve nurses' assessment of patients' pain 
andd to increase nurses' pain knowledge, and thereby optimize pain management and reduce 
painn complaints. 

Priorr to implementation of daily pain assessment, all nurses followed an education 
programm lasting three hours. This program consisted of a lecture and discussion, and 
focusedd on basic knowledge and attitude about current trends in pain assessment, pain 
treatmentt with analgesics and the use of non-pharmacological pain treatment. Physicians 
receivedd only written information about the program, and were briefly instructed about the 
basicc principles of pain management. 

Afterr all nurses had followed the education program, daily pain assessment was 
implementedd in nursing practice. Patients were asked twice a day by nurses to rate their 
presentt pain on an 11-point numeric rating scale, on which 0 represents 'no pain at all' and 
100 'the worst possible pain'. Nurses charted the pain scores on the vital signs chart, so that 
patients'' pain intensity, as well as the effectiveness of pain treatment, could be quickly 
determinedd by both nurses and physicians. 

Measures s 
Thee implementation of daily pain assessment was evaluated by means of establishing 

nurses'' professional compliance and a questionnaire which measured nurses' and 
physicians'' opinion about daily pain assessment. 

Too establish nurses' professional compliance, pain scores from the nursing records were 
collected.. Using these data, we calculated how often nurses assessed pain: the number of 
painn scores recorded on the vital signs charts was divided by the maximum number of pain 
scoress possible. Nurses' professional compliance was assessed twice a month in the first 
twoo months, and then once a month; this means that each time about 300 nursing records 
weree checked in the five hospitals. When nurses assessed pain in more than 75% of the 
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patients,, compliance was deemed satisfactory.19 

Nurses'Nurses' and physicians' opinions about daily pain assessment were evaluated with the 
Dailyy Pain Assessment Questionnaire (DPAQ) at post-test.19 This questionnaire covers the 
followingg issues: nurses' attitude to daily pain assessment, the feasibility of daily pain 
assessment,, problems in eliciting a pain score, timing of daily pain assessment, and the 
effectt of daily pain assessment on communication. Nurses answered on a 5-point Likert 
Scale,, which was later recoded into three categories ('agree', 'neutral', and 'disagree'). 

PainPain knowledge was assessed by the Pain Knowledge Questionnaire-Dutch Language 
Versionn (PKQ-DLV).20 The PKQ-DLV has been shown acceptable levels of validity and 
reliability.311 Although the PKQ-DLV was originally designed for use with cancer patients, 
thee questions seemed suitable to test the basic knowledge of nurses and physicians. The 
PKQ-DLVV includes eight statements measuring knowledge about cancer pain and pain 
management,, and were answered on a 5-point Likert scale ('strongly agree', 'agree', 'not 
agree/nott disagree', 'disagree', 'strongly disagree'). Before transforming the answers into a 
0-1000 scale, some items were recoded. A total score was computed for overall pain 
knowledge. . 

AttitudeAttitude towards pain and pain management were assessed using the Pain Attitude 
Inventoryy (PAI).20 This questionnaire has seven statements measuring nurses' and 
physicians**  opinions on several aspects of pain, including the quality of pain management 
andd nurses' role in pain management. The questions (formulated as statements) were 
answeredd on a 5-point Likert scale ('strongly agree', 'agree', 'not agree/not disagree', 
'disagree',, 'strongly disagree'), which was later recoded into three categories ('agree', 
'neutral',, and 'disagree'). 

Statisticall  analysis 
Dataa were analyzed using the Statistical Package for the Social Science for Windows 

(SPSS)) version 9.0. Descriptive statistics were used to evaluate nurses' and physicians' 
sociodemographicc characteristics. Differences between nurses' pain knowledge at pretest 
andd post-test were analyzed with the paired Student's /-test, and nurses' attitude with Chi-
squaree tests and Non-parametric tests (Wilcoxon sign test). 

RESULTS S 

Sociodemographicc characteristics of nurses and physicians 
Off  the 277 nurses in the wards which were mandatoryy invited for the education program, 

2444 (88.1%) participated in the program. Six months later 236 nurses received the post-test 
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questionnaire,, of whom 201 (85.2%) returned the questionnaire. To study nurses' pain 
knowledgee and attitude, complete pretest and post-test data were needed for the analysis; 
duee to the turnover rate only 130 nurses were available at both times. The mean age of these 
nursess was 32.9 years (SD = 8.3) and the mean professional nursing experience was 8.9 
yearss (SD = 7.8) (Table 1). Those who completed both the pretest and post-test were older 
(P(P < 0.001), had more professional working experience (P < 0.01), and were more often 
registeredd nurses (P < 0.001) than those who completed only a pretest or post-test 
questionnaire. . 

Off  the 115 physicians, 68 (59.1%) returned the questionnaire. Their mean age was 36.9 
yearss (SD = 10.6) and the mean professional experience was 7 years (SD = 8.4). Most of the 
physicianss who returned the questionnaire were interns. 

Implementationn of daily pain assessment 
Inn the first five months, nurses assessed pain on a daily basis in 75% to 82% of the 

patients.. In the sixth month this percentage gradually decreased, and reached 59% in the 
seventhh month (Figure 1). Nurses' compliance with daily pain assessment depended on care 
settingg and hospital: nurses from surgical wards were less compliant after the first months 

Tablee 1 Sociodemographic characteristics of nurses and physicians 

Nursess Physicians 
(#=130)) (#=68) 

Genderr (N, %) 
Malee 15(11.5) 44(64.7) 
Femalee 115(88.5) 23(33.8) 
Missingg or unknown 0 (0.0) 1 (1.5) 

Agee in years (mean, SD) 32.9 (8.3) 36.9(10.6) 

Professionall  experience in years (mean, SD) 8.9 (7.8) 7.0 (8.4) 

Educationall  level (N, %) 

Studentt nurse 6 (4.6) 
In-servicee education 96 (73.9) 
Otherr education 28 (21.5) 

Caree setting (N, %) 
Medicall  ward 65 (50.0) 39 (57.4) 
Surgicall  ward 58 (44.6) 29 (42.6) 
Combinedd ward 7 (5.4) 0 (0.0) 
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Figuree 1 Nurses' professional compliance with daily pain assessment over 7 months 

thann nurses from medical wards. Differences were also found between the five hospitals: 
compliancee ranged from 36% to 99%, and in three hospitals nurses noted the pain scores in 
lesss than 75% of patients during three months. 

Thee Daily Pain Assessment Questionnaire was completed by 201 nurses and 68 
physicianss (Table 2). Results showed that both nurses and physicians had a positive attitude 
towardss daily pain assessment: 84.6% of nurses and 79.4% of physicians stated that daily 
painn assessment is important, 67.7% of nurses stated that they always perform the pain 
assessment,, and 77.6% of nurses and 64.7% of physicians wanted to continue with daily 
painn assessment in future. According to 83.6% of nurses, daily pain assessment fits in easily 
withh their daily routine, and 78.1% thought it useful to record pain scores in a diagram on 
thee vital signs chart. Only 16.4% of nurses reported that it seemed easy for patients to give a 
painn score. It was striking that only 15.4% of nurses were satisfied with the way physicians 
usedd the pain assessment, while 47.1% of physicians claimed that they checked recorded 
painn scores daily. A majority of nurses had no problem with eliciting a pain score, and 
aroundd 50% of both nurses and physicians found the timing of daily pain assessment 
appropriate. . 

Concerningg communication, about 46% of nurses and 37% of physicians communicated 
moree frequently with colleagues as a result of the daily pain assessment. Although only 
15.4%% of nurses reported that physicians make adequate use of the daily pain assessment, 
39.8%% thought that pain is more often discussed during clinical meetings with the 
physician.. According to 50% of physicians, communication with nurses about pain 
improved.. Communication with patients about pain improved according to 40.3% of nurses 



134 134 ChapterChapter 7 

Tablee 2 Results of the Daily Pain Assessment Questionnaire 

Attitudee towards daily assessment: 
-- I think that pain assessment is important.1 

-- I always perform the pain assessment. 
-- In future too, nurses should ask for a pain score each day. 

Feasibilityy of daily pain assessment: 
-- Daily pain assessment fits in with the nurses' daily routine. 
-- Daily pain assessment takes additional time. 
-- Recording of the pain scores in diagram on the vital signs chart is 

useful. . 
-- Patients find it easy to give a pain score. 
-- The pain score given by the patient often differs from what I 

considerr it to be. 
-- Physicians make adequate use of the pain assessment. 
-- During rounds, I always look at the recorded pain scores. 

Elicitingg a pain score: 
-- It is difficult to ask for a pain score when you expect patients to be 

inn pain. 
-- It is bothersome to ask for a pain score when patients do not have 

pain. . 

Nurses s 
(#=201) ) 

N(%) N(%) 

1700 (84.6) 
1366 (67.7) 
1566 (77.6) 

1688 (83.6) 
333 (16.4) 

1577 (78.1) 

333 (16.4) 
566 (27.9) 

311 (15.4) 
Nott applicable 

299 (14.4) 

477 (23.4) 

Physicians s 
(#=68) ) 

N(%) N(%) 

544 (79.4) 
Nott applicable 

444 (64.7) 

Nott applicable 
Nott applicable 

500 (73.5) 

177 (25.0) 
144 (20.6) 

188 (26.5) 
322 (47.1) 

Nott applicable 

Nott applicable 

Timingg of daily pain assessment: 
-- Asking for 'pain at the present moment' is preferable to asking for 

'averagee pain during the past 24 hours'. 
-- I consider asking for pain intensity twice a day appropriate. 

Effectss of daily pain assessment on communication: 
-- Since the introduction of daily pain assessment, pain is more often 

discussedd during the change of shifts than it used to be. 
-- Since the introduction of daily pain assessment, pain is more often 

reportedd in the nurses' records than it used to be. 
-- Since the introduction of daily pain assessment, pain is more often 

discussedd during the rounds with the physician than it used to be. 
-- Since the introduction of daily pain assessment, pain is more often 

discussedd during clinical meetings than it used to be. 
-- Since the introduction of daily pain assessment, pain is more often 

reportedd in the medical records than it used to be. 
-- Since the introduction of daily pain assessment, nurses raise the 

issuee of pain more often than they used to. 
-- Since the introduction of daily pain assessment, patients raise the 

issuee of pain more often than they used to. 

877 (43.3) 

1077 (53.2) 

888 (43.8) 

966 (47.8) 

800 (39.8) 

Nott applicable 

Nott applicable 

Nott applicable 

811 (40.3) 

300 (44.1) 

366 (52.9) 

Nott applicable 

Nott applicable 

Nott applicable 

277 (39.7) 

244 (35.3) 

344 (50.0) 

111 (16.2) 

**  Percentages of nurses and physicians who agreed with the statement 
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andd 16.2% of physicians. 
Nursess from medical wards had a more positive attitude towards daily pain assessment 

[P[P < 0.001) and were more positive about the effects of daily pain assessment on 
communicationn (P < 0.001) compared to their colleagues from surgical wards. There were 
alsoo differences between the five hospitals. In one hospital, nurses were more positive about 
alll  aspects of daily pain assessment compared with the others. In another hospital, nurses 
weree more negative about the feasibility of daily pain assessment (P < 0.05), timing of daily 
painn assessment (P < 0.05), and effects of daily pain assessment (P < 0.001). 

Painn knowledge 
Thee mean score on the Pain Knowledge Questionnaire-Dutch Language Version at 

pretestt was 71.1% (SD = 12.3) (Table 3). The lowest score was for the item "giving the 
lowestt amount of medicine possible", and the highest score was for "pain medication 
shouldd be given around the clock". 

Resultss showed that nurses' pain knowledge increased after they had followed the pain 
educationn program: mean increase from 71.1% to 77.3% (P < 0.001). Item analysis showed 
improvedd knowledge on the items: "psychological addiction is inevitable over time" (P < 
0.001),, "giving the lowest amount of medicine possible" (P < 0.001), "patients are often 
over-medicated""  (P < 0.001), "medication only for severe pain" (P < 0.05), and 
"prescriptionss can be changed by patients themselves" (P < 0.05). 

Becausee physicians did not follow the education program, we have only one assessment 
off  them. Physicians' mean total score wass 69.7% (SD = 12.4). They scored low on the items 
"givingg the lowest amount of medicine possible" and "prescriptions can be changed by 
patientss themselves" and high on "medication only for severe pain" and "treatments other 
thann medications can be effective". 

Attitud ee towards pain management 
Tablee 4 gives the results of the Pain Attitude Inventory. At pretest, 53.1% of nurses felt 

thatt most patients receive less pain medication than necessary. However, 64.6% evaluated 
thee quality of pain management on their ward as good. Only 60% felt that nurses had 
sufficientt knowledge and skills to relieve pain, thus confirming the need for education. All 
nursess thought that they play an important role in pain relief. Nurses were more positive 
aboutt the attention they give to patients' pain complaints (78.5%) than that of physicians 
(52.3%). . 

Afterr implementation of the program, nurses' pain attitude changed. At pretest, 33.1% 
feltt that most patients receive adequate pain treatment. After implementation of the PMP, 
thiss percentage increased to 48.5% (P < 0.01). According to 64.6% at pretest and 76.9% at 
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Tablee 3 Results of Pain Knowledge Questionnaire-Dutch Language Version of nurses (A^= 130) and 
physicianss (N = 68) 

Nurses s Physicians s 

Pretest t 
Meann (SD) 

77.8(14.3)* * 
83.22 (19.6) 

62.66 (26.9) 

54.2(30.1) ) 

85.6(21.1) ) 

82.5(18.5) ) 

62.88 25.0) 

59.77 (30.5) 

Post-test t 
Meann (SD) 

79.8(15.8) ) 
89.3(15.9) ) 

78.9(23.4) ) 

65.6(31.7) ) 

85.88 (23.0) 

82.11 (20.5) 

71.3(21.8) ) 

66.77 (28.0) 

P-value e 

NSb b 

<0.01 1 

<0.001 1 

<0.001 1 

NS S 

NS S 

<0.001 1 

<0.05 5 

Meann (SD) 

76.2(17.5) ) 
82.00 (22.9) 

76.55 (23.8) 

51.2(34.3) ) 

78.99 (28.9) 

81.5(18.4) ) 

58.66 (28.9) 

53.66 (32.0) 

1.. Cancer pain can be effectively relieved. 
2.. Pain medication should be given only 

whenn pain is severe.c 

3.. Most cancer patients who take pain 
medication,, wil l become addicted over 
time.c c 

4.. It is important to give the lowest amount 
off  medicine possible to save larger doses 
forr later when the pain is worse.c 

5.. It is better to give pain medications around 
thee clock (on a schedule) rather than only 
whenn needed. 

6.. Treatments other than medications (such 
ass massage, heat, relaxation) can be 
effectivee for relieving pain. 

7.. Patients are often prescribed too much 
painn medicine.0 

8.. Prescriptions for the use of pain medicine 
cann be adjusted by the patient, without 
consultingg the general practitioner/ 
specialist'(district)) nurse.0 

Totall  score 71.1(12.3)) 77.3(11.4) <0.001 69.7(12.4) ) 

Higherr scores indicate better pain knowledge 
NS:: not significant 
Statementss were recoded 

post-test,, the quality of pain management on their ward is good (P < 0.05). At pretest, 
78.5%% felt that they paid enough attention to patients' pain complaints; at post-test, 90.8% 
feltt that they paid enough attention (P < 0.01). The proportion of nurses who believed that 
theyy had sufficient knowledge and skills to relieve pain increased from 60% at pretest to 
70.8%% at post-test (P < 0.05). 

Physicianss were positive about nurses' role in pain management (97.1%), and the 
attentionn nurses (89.7%) and physicians (70.6%) give to patients' pain complaints. The 
majorityy of physicians were of the opinion that the knowledge and skills of physicians 
regardingg pain relief is sufficient (69.1%), but only 25% considered that nurses have 
sufficientt knowledge and skills to relieve pain. 
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Tablee 4 Results of Pain Attitude Inventory of r 

Whichh statement is applicable: 
-- Most patients receive more pain medication 

thann necessary 
-- Most patients receive less pain medication 

thann necessary 
-- Most patients receive adequate pain 

treatment t 
 Missing or unknown 

Whatt is your opinion about the quality of pain 
managementt on your ward? 
-- Good 
-- Not good/not poor 
-- Poor 
-- Missing or unknown 

nurses s 

15 5 

69 9 

43 3 

3 3 

84 4 
42 2 
3 3 
1 1 

(N(N = 130) and physicians (N = 68) 

Pretest t 
N(%) N(%) 

(11.5) ) 

(53.1) ) 

(33.1) ) 

(2.3) ) 

(64.6) ) 
(32.3) ) 
(2.3) ) 
(0.8) ) 

Nurses s 

Post-test t 
N(%) N(%) 

88 (6.2) 

533 (40.8) 

633 (48.5) 

66 (4.6) 

1000 (76.9) 
244 (18.5) 
55 (3.8) 
11 (0.8) 

P-value e 

<0.01 1 

<0.05 5 

Physicians s 

N(%) N(%) 

33 (4.4) 

300 (44.1) 

344 (50.0) 

11 (1-5) 

555 (80.8) 
111 (16.2) 
11 (1.5) 
11 (1.5) 

Nursess pay enough attention to patients1 pain 
complaints.* * 

Nursess have sufficient knowledge and skills to 
relievee pain." 

Nursess play an important role in pain relief.' 

Physicianss pay enough attention to patients' 
painn complaints.* 

Physicianss have sufficient knowledge and skills 
too relieve pain.' 

1022 (78.5) 118 (90.8) <0.01 61 (89.7) 

788 (60.0) 92 (70.8) <0.05 17 (25.0) 

1300 (100.0) 129 (99.2) NSb 66 (97.1) 

688 (52.3) 70 (53.8) NS 48 (70.6) 

944 (72.3) - 47 (69.1) 

""  Nurses who agreed with the statement 
bb NS: not significant 

DISCUSSIONN AND CONCLUSIONS 

Thee rationale for this program was lack of pain knowledge in both nurses and physicians, 

andd the absence of a method to systematically assess pain. It has previously been shown that 

educatingg nurses about pain improves pain knowledge and that it is possible to implement 
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dailyy pain assessment in a research setting.19-20 Implementation of daily pain assessment in a 
clinicall  setting, without the aid of research nurses, has not been properly studied in a 
heterogeneouss population. Moreover, the current study investigated the long-term effects of 
implementingg daily pain assessment combined with a nursing pain education program. 

Ourr study shows that implementation of daily pain assessment in clinical practice is 
possible.. Nurses' professional compliance with daily pain assessment was satisfactory, but 
graduallyy decreased to 59% after seven months. Apparently, daily pain assessment had lost 
itss novelty and incentives were needed to motivate nurses to continue with daily pain 
assessment,, e.g. a pain workshop or a clinical lesson. Continuous Quality Improvement may 
alsoo be a useful method to guide the implementation process.25-2632 Both nurses and 
physicianss evaluated the daily pain assessment as positive. Nurses were more positive about 
severall  aspects than physicians, particularly about the beneficial effect of daily pain 
assessmentt on communication with patients. Nurses asked for the pain score, so patients 
probablyy discussed pain more readily with nurses than with physicians. 

Inn concordance with our earlier study,19 nurses from medical wards were more positive 
aboutt daily pain assessment than nurses from surgical wards and differences were found 
betweenn the five hospitals. Nurses in both studies experienced the same problems: patients 
hadd difficulty in giving a pain score, and physicians did not make adequate use of daily pain 
assessment.199 If many patients are unable to give a pain score (e.g., due to confusion), 
nursess get discouraged. Therefore, these patients should be excluded from daily pain 
assessment.. The second problem was the inadequate use of daily pain assessment by 
physicians.. Pain management is team work and requires that members of the team have 
confidencee in each others skills and knowledge. It is noteworthy that, on the one hand, 
physicianss think that nurses have insufficient knowledge and skills to relieve pain and, on 
thee other, nurses think that physicians do not make adequate use of the pain scores. 
Althoughh physicians in the current study were more involved in the implementation of daily 
painn assessment, nurses were not satisfied with the way physicians used the pain scores. 
Perhapss nurses and physicians should be instructed at the same time, giving the 
opportunityy to discuss pain management issues and learn team skills. Role Model 
Workshopss involving both nurses and physicians have a positive effect on participants' 
knowledgee and attitude.33"35 

Thee results show that the level of nurses' and physicians' pain knowledge is moderate. 
Surprisingly,, prejudices about medication appear to persist among both nurses and 
physicians,, despite efforts to counteract these. Nurses and physicians inadvertently think 
thatt patients should be given the lowest amount of medicine possible, and that patients are 
oftenn over-medicated; if caregivers have misconceptions about pain management, it is not 
surprisingg that patients are also badly informed. De Wit et al.36 used the same knowledge 
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questionnairee (PKQ-DLV) in Dutch cancer patients, and comparison between their results 
andd ours shows that patients have the same knowledge deficits as nurses and physicians. 
Therefore,, it is important not only to educate caregivers about pain management but also 
patients,, and to investigate whether improved pain knowledge in nurses and physicians will 
leadd to better pain knowledge in patients. 

Nursess and physicians have a positive attitude towards pain management. However, on 
thee one hand nurses are positive about the quality of pain management on their ward, while 
theyy also believe that most patients receive less pain medication than necessary. This may 
bee explained by the fact that the majority of patients are satisfied about their pain 
managementt despite high pain levels.37,38 

Nurses'' pain knowledge and attitude improved as a result of the pain education program 
andd implementation of daily pain assessment. Studies by Bookbinder et al.,25 Dufault et 
al.,277 Bach,28 and Titler et al.29 also found an increase in pain knowledge after nurses had 
followedd an education program. The 6.2% increase found in our study may seem moderate, 
butt on important pain management issues there was a substantial increase in knowledge. 
Withh regard to attitude, nurses were more satisfied about the quality of pain management, 
aboutt their own knowledge and skills to relieve pain, and about the attention they paid to 
patients'' pain complaints after implementation of daily pain assessment. Thus, it can be 
concludedd that implementation of daily pain assessment combined with the education 
programm had a positive effect on nurses' pain knowledge and attitude. 

Althoughh the results of the current study are promising, some limitations and 
shortcomingss should be addressed. First, there was no control group in this study. With a 
lackk of control group it is possible that the increase in pain knowledge is caused by other 
factorss than the education program. On the other hand, nurses from eleven wards in five 
hospitalss were included in this study, so one can assume that other factors are neutralized. 
Second,, the results from the nurses cannot easily be compared with those from physicians, 
becausee physicians were only surveyed at post-test and did not follow the education 
program.. Third, the Pain Knowledge Questionnaire-Dutch Language Version was originally 
designedd to measure patients*  cancer pain knowledge, and the Pain Attitude Inventory has 
nott been extensively used before. Therefore, the suitability of both questionnaires is 
debatable,, but definite beneficial effects on nurses of the program were found using these 
twoo questionnaires. In our future studies, a more comprehensive questionnaire to measure 
painn knowledge and attitude will be used, e.g. the questionnaire of Ferrell and Leek.39 

Fourth,, the sociodemographic characteristics who filled in both pretest and post-test 
differedd from those who completed only a pretest and post-test questionnaire. The turnover 
ratee of nurses was high: we have 7-month follow-up data on about half the nurses in our 
studyy population; these nurses can be considered the backbone of the ward. 
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Basedd on this study it is concluded that it is possible to implement daily pain assessment 
withh minimal effort and without extensive support of research nurses. The study 
demonstratedd that both nurses and physicians are positive about daily pain assessment and 
wantt to continue with it. Furthermore, the study shows that the level of nurses' and 
physicians'' knowledge about pain and pain management is moderate. Educating nurses 
aboutt pain and pain management proved to be effective in increasing nurses' knowledge 
andd satisfaction about the quality of pain treatment. Based on these results, participating 
hospitalss are advised to continue and extend daily pain assessment and other hospitals are 
encouragedd to implement daily pain assessment. To this end, an extensive manual has been 
developedd incorporating an instruction video for nurses in which patients, nurses, and 
physicianss explain daily pain assessment*. 
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INTRODUCTIO N N 

Nursess are faced on a daily basis with the challenge of managing their patients' pain. 
Accordingg to the nursing process, nurses' tasks related to pain management can be divided 
intoo five major phases: 1) assessment of pain, 2) formulating the nursing diagnosis, 3) 
planningg of pain reducing interventions, 4) implementation of pain reducing interventions, 
andd 5) evaluation of pain reducing interventions. Despite many technological advances 
inadequatee treatment of pain is still widely reported.1"8 Various reasons have been given for 
thee inadequate pain treatment related to nurses. Firstly, systematic assessment of patients' 
painn is essential in understanding patients' pain experience; however measurement 
instrumentss are not always used systematically by nurses (phase 1, 2 and 5 of the nursing 
process).9"166 This implies that there is inadequate communication between patients, nurses, 
andd physicians (phase i).3-4-81516-21 Secondly, there is a lack of documentation about pain in 
nursingg records (phase 3).8-14^022-24 Thirdly, attitudes, misconceptions, prejudices, and 
subsequentt behavior of nurses and other health care personnel have been found to influence 
nurses'' undertreatment of patients' pain (phase 4).I3,2S"33 Finally, the amount of analgesics 
thatt nurses administer to patients is frequently less than physicians have ordered (phase 4), 
4,0,8,15,19,20,22,34-377 ̂  non_pharmacological pain treatments such as massage and relaxation are 
rarelyy used by nurses.9-29 

Inn this thesis, the feasibility and effects of a Pain Monitoring Program (PMP) for nurses 
andd patients are investigated. The aim of the program is to overcome the barriers that 
preventt adequate pain management within the scope of the nursing process. The core of the 
PMPP consists of educating nurses and implementing daily pain assessment. The education 
elementt is aimed to increase nurses' knowledge about pain and pain management, and to 
trainn them to effectively use the information given by patients. Daily monitoring of pain is 
essentiall  for diagnostic purposes and for evaluating pain treatment. It was hypothesized that 
thee PMP would lead to more pain knowledge and a daily assessment of pain by nurses, 
resultingg in an improvement of nurses' pain management behavior, and consequently 
leadingg to a reduction in patients' pain. 

Thee main study was conducted in three hospitals (one university and two general 
hospitals)) involving two care settings (medical and surgical wards). A quasi-experimental 
designn with a non-equivalent control group was used to evaluate the PMP.38-39 In total, 240 
nursess from nine wards and 703 patients participated: 358 patients in the control group and 
3455 in the intervention group. To study the effects of the PMP on all kinds of pain 
problems,, patients with acute and chronic pain were included, as well as patients with 
malignantt and non-malignant pain. Thus, four pain categories could be distinguished: 1) 
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acutee malignant pain, 2) chronic malignant pain, 3) acute non-malignant pain, and 4) 
chronicc non-malignant pain. Included patients were interviewed twice, i.e. at the beginning 
andd at the end of hospitalization. 

Ass a sequel to the main study, a follow-up study was performed in five general hospitals, 
whichh focused on implementation of the PMP with minimal assistance and in which long-
termm effects were monitored and evaluated. This step was essential, because too many 
researchh studies have never been adopted in nursing practice,40-*4 and follow-up is 
frequentlyy not evaluated in relation to professional nursing standards.45,46 A total of eleven 
wardss with 277 nurses and 115 physicians participated. A pretest-post-test design without a 
controll  group was used. 

Thiss chapter presents the conclusions and general discussion of the two studies. The 
mainn conclusions are described along the research questions as described in Chapter 1. 
Methodologicall  and theoretical reflections, and implications for clinical practice and future 
researchh concludes this chapter. 

CONCLUSIONSS AND GENERAL DISCUSSION 

Thee pain education program: effects of the PMP on nurses*  pain knowledge and 

attitud e e 
Painn education for nurses is needed to ascertain basic knowledge and skills in pain 

management,, and to train nurses to assess pain on a daily basis. In both studies it was found 
thatt nurses had knowledge deficits and prejudices with regard to pain and pain management 
(Chapterss 2 and 7). For example, nurses had inadequate knowledge about opioid analgesic 
drugs;; this is not surprising because the majority of nurses indicated that they received littl e 
orr no training in pain management during their basic education (Chapter 2). 

Thee PMP resulted in an increase in nurses' pain knowledge, especially with regard to the 
usee of opioid analgesic drugs (Chapters 2 and 7). Nurses' attitude to pain management also 
changed:: they stated to pay more attention to patients' pain and felt better equipped to 
relievee patients' pain. 

Implementationn of daily pain assessment: value for  nurses, physicians and patients 
Thee core of the PMP was the implementation of daily pain assessment. Before nurses 

startedd to work with the daily pain assessment, a large majority stated they would be willing 
too register pain on a daily basis (Chapter 2). Daily pain assessment proved to be feasible in 
clinicall  practice: it fitted in with the nurses' daily routine, took littl e additional time, and 
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enquiringg about patients' pain was not difficult for nurses, whether patients were in pain or 
nott (Chapters 3 and 7). These results are confirmed by the fact that nurses assessed patients' 
painn in 74% of the cases. However, nurses also reported some obstacles connected with 
dailyy pain assessment. According to the nurses, some patients had difficulty with giving a 
painn score and needed extra instruction and not all physicians showed sufficient interest in 
patients'' pain scores. On the other hand, when physicians were specifically asked about 
dailyy pain assessment, almost 50% claimed that they always looked at the pain scores 
duringg their rounds (Chapter 7). Taken together, nurses and physicians had a positive 
attitudee towards pain assessment and the majority wanted to continue assessing pain on a 
dailyy basis after the implementation period (Chapters 3 and 7). 

Patientss were also positive about daily pain assessment and appreciated being asked 
aboutt their pain twice a day (Chapter 3). In agreement with nurses, more than 40% of the 
patientss initially had problems with giving a pain score. However, almost all patients were 
ableable to give a pain score. 

Thus,, it can be concluded that daily pain assessment is feasible and appreciated by 
nurses,, physicians and patients. However, some settings adapted to the PMP more readily 
thann others, as seen by the differences between the hospitals and care settings. Nurses from 
medicall  wards were more positive about daily pain assessment than nurses from surgical 
wards,, resulting in a better professional compliance. 

Effectss of the PMP on communication, assessment and documentation 
Nursess need to be informed about patients' pain in order to perform appropriate 

measuress to alleviate pain. However, communication about pain and assessment of pain is 
oftenn a problem, e.g. in the control group only 44% of the nurses were able to estimate 
patients'' pain correctly (Chapter 4). The PMP proved to be beneficial: after the introduction 
off  the pain score, 68% of the nurses made a correct estimation. It is promising that 
especiallyy patients with higher pain levels benefited most from the PMP: i.e. agreement 
betweenn patients' and nurses' pain ratings improved from 38% in the control group to 73% 
inn the intervention group. 

Effectss of the PMP on communication between patients and nurses, and between patients 
andd physicians are conflicting. Improvement of communication with patients was reported 
byy 40% of the nurses (Chapter 7). However, patients in the intervention group did not report 
moree frequent communication with nurses and physicians about pain than patients in the 
controll  group (Chapter 4). On the contrary, patients in the intervention group reported more 
oftenn than patients in the control group, that nurses and physicians gave no information to 
themm about pain and pain management. Nevertheless, the patients who were informed, 
reportedd that the quality of information given by nurses improved after implementation of 
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thee PMP. Several explanations can be given for these conflicting results. First, daily pain 
assessmentt focuses more attention on pain, so patients in the intervention group may have 
beenn more aware of their pain and had higher expectations than patients in the control 
group.. Second, patients were asked retrospectively about communication; it is noteworthy 
thatt despite measuring pain twice daily, 23% of the patients in the intervention group 
reportedd that they did not talk about pain with the nurses. Only in 12% of the patients was 
painn monitored less than 50% of the time. Apparently, assessing pain by asking a pain score 
iss not always considered as 'communication about pain*  according to these patients. A 
betterr method may have been to examine the extent of communication between patients and 
nurses,, and between patients and physicians, by means of participating observations. Such 
observationss would allow a more objective assessment as to when and how nurses and 
physicianss communicate with patients in pain.47,48 

Poorr communication and assessment resulted in limited documentation of pain in 
nursingg records (Chapter 4). The PMP succeeded in increasing nursing documentation; 
nursess documented more about 'patients' pain intensity', 'pain location', 'things that 
increasee or decrease pain', and 'pain duration'. Documentation about pain increased 
particularlyy for patients in medical wards and for patients with high pain levels. This is an 
importantt result, because patients with moderate to severe pain have more need for effective 
painn management. 

Effectt  of the PMP on the administration of analgesics by nurses 
Ann important aspect of the nurses' role in pain management is to administer the 

analgesicss prescribed by physicians. Before implementation of the PMP, 74% of the 
patientss who were prescribed analgesics actually received them from the nurses (Chapter 5); 
afterr implementation of the PMP more patients (82%) received analgesics. Particularly 
analgesicss that were prescribed on a PRN basis (Pro Re Nata; when required) were 
administeredd more often. The extent to which nurses administered analgesics to patients 
improved,, particularly for patients with moderate to severe pain. Furthermore, the doses of 
administeredd non-opioids increased at the first interview and more patients received weak 
opioidss at the second interview. 

Inn evaluating nurses' administration of analgesics, not only is the percentage of patients 
administeredd analgesics important, but also the agreement between the prescribed and 
administeredd analgesics with regard to type, dosage and frequency. Although more patients 
receivedd analgesics after implementation of the PMP, nurses in the intervention group 
deviatedd substantially from what physicians had prescribed. It is not completely clear why 
theree is a substantial discrepancy between what was ordered and what was administered. 
Perhapss nurses withhold analgesics from patients or patients refuse to take analgesics. It is 
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knownn that patients frequently refuse to take analgesics because of side effects (e.g., 
drowsiness,, constipation, etc.), fear of becoming addicted to analgesics, or because the pain 
hass gone.17-49"52 To clarify this it would have been useful to ask nurses whether patients 
refusedd to take the analgesics offered to them. 

Effectt  of the PMP on patients' pain 
Althoughh the most important outcome measure to evaluate pain treatment is pain 

intensity,, a decrease in pain intensity alone does not necessarily mean that health care 
providerss have treated patients' pain in a adequate way. For example, when a patient 
initiallyy scores pain as an '8' and reports a '6' after being treated, the pain has decreased but 
iss still substantial. According to the APS53 a score of five or higher on an 11-point numeric 
ratingg scale means that a patient is inadequately treated for pain; the patient is considered to 
havee substantial pain. This cut-off score of five or more can be used for both Present Pain 
Intensityy and for Average Pain Intensity. Another approach to evaluate pain treatment is to 
havee patients determine their own threshold for tolerability of pain, by asking them at which 
numberr they prefer to have a change in their analgesic therapy.54 Patients who indicate their 
Presentt Pain Intensity above their Tolerable Pain Intensity are considered to have 
Intolerablee Pain. Thus, a patient who states that his Tolerable Pain Intensity is '7' has 
tolerablee pain when his Present Pain is '6', and intolerable pain when his Present Pain is 
'8 '. . 

Resultss of the study showed that the percentage of patients who were inadequately 
treatedd for their pain during the first and second interview ranged from 13.1% (Intolerable 
Painn at second interview) to 69.5% (Substantial Average Pain at first interview), depending 
onn the measure used (Chapter 6). This is in congruence with other findings; De Wit et al.,87 

comparedd several measures and reported similar results. Using the criterion from the APS 
(Substantiall  Present Pain) at the first interview 46% of the patients were not adequately 
treatedd for their pain, whereas using patients' own criterion (Tolerable Pain Intensity) only 
27%% were treated inadequately at the first interview. 

Thee PMP proved to be effective in reducing patients' pain and decreased the percentage 
off  patients with inadequate pain management by approximately 10%. This result was found 
inn all outcome measures used. Patients with acute non-malignant pain particularly benefited 
fromm the PMP. 

Too evaluate characteristics of pain patients that might predict change in pain intensity, a 
regressionn analysis was conducted. Results showed that reduction in pain scores between 
thee first and second interview could be predicted. Firstly, by pain intensity measured at the 
firstt interview. Other variables that predicted reduction in pain score were the intervention 
itselff  (PMP), patients' emotional and role functioning, and the extent to which nurses were 
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informedd about patients' pain. This result points at the important role that nurses play in 

reducingg patients' pain. 

Follow-upp study: implementation of the PMP in daily clinical practice 
Becausee the implementation of research results in clinical nursing practice is important, 

thee PMP was implemented in a clinical setting with a minimum of assistance (Chapter 7). 
Resultss showed that both nurses and physicians were positive about daily pain assessment 
andd wanted to continue with it in the future. Professional compliance with daily pain 
assessmentt by nurses was satisfactory, but gradually decreased from 75% to 59% after 
sevenn months. Apparently, daily pain assessment had lost its novelty and incentives are 
neededd to motivate nurses to continue with daily pain assessment. Only by means of a long-
termm follow-up the standard of assessing pain in at least 75% of the patients daily can be 
achieved.. Therefore, a Continuous Quality Assessment/Improvement process should be 
used.45-46 6 

Ass in the main study, the follow-up study showed that nurses had moderate knowledge 
aboutt pain management. Physicians' knowledge about pain management was also 
investigatedd in this follow-up study and it was found that physicians, like nurses, had a 
numberr of shortcomings in their pain knowledge. The PMP proved to be effective in 
enhancingg nurses' pain knowledge. Nurses were also more satisfied about the quality of 
painn treatment after introduction of the PMP. Physicians were not included in the education 
program,, therefore the effects of the PMP on physicians' pain knowledge were not studied. 

METHODOLOGICA LL  AND THEORETICA L REFLECTION S 

Studyy design 
Whenn investigating the effects of an intervention, a randomized controlled trial is 

consideredd the most appropriate design. In the main study, nurses could not be randomly 
assignedd to different treatment groups because the PMP would, to some extent, affect all 
nursesnurses on a ward. Thus, a randomized trial was not possible.38 Consequently, a quasi-
experimentall  design with a non-equivalent control group is the best method of choice.38,39 

Noo significant differences were found between patients in the control and the intervention 
groupp with regard to gender, age, number of days admitted, diseases, and treatment. 
However,, compared to cancer patients in the control group, the intervention group of 
patientss with cancer showed significant differences regarding tumor status and extension. 
Thesee differences were corrected by including tumor status and tumor extension as 
covariatess in the analyses. 
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Patientss were interviewed twice and the first interview was planned to be a baseline 
measurement.. Due to the clinical setting in which the study took place, it was not possible 
too interview patients on the day of admission. Patients were interviewed for the first time on 
thee third or fourth day after their admission. At day three or four, however, patients had 
alreadyy been exposed to the intervention, because nurses had asked for their pain scores 
severall  times. Consequently, the first interview in the intervention group was not a real 
baselinee measurement. Results showed that changes had indeed already occurred at the first 
interview:: patients' pain intensity was lower in the intervention group than in the control 
groupp and nurses administered analgesics more often to patients in the intervention group. 

Inn the main study, three time periods can be distinguished: a period in which control 
groupp patients were included who were given the usual care by nurses, a period in which 
nursess were educated and daily pain assessment was implemented, and a period in which 
interventionn group patients were included. Because, more than one year elapsed between 
thee inclusion of the control group and intervention group patients, there was a risk of a 
'historyy effect', i.e. the results may be influenced by other events that took place during the 
studyy period.38,39 However, this is not likely because the period between the end of the data 
collectionn for the control group and the start of the data collection for the intervention group 
wass only three months: during that period no major changes in hospital policies took place. 
Furthermore,, the study was conducted in multiple settings, so a slight policy change in one 
wardd would be unlikely to have the same history effect in all the settings. 

Duringg the interviews, research nurses asked patients in the control and intervention 
groupp for their pain scores. Preferably, the assessment of pain in the control group should 
havee been in an unobtrusive way, e.g. without directly asking patients about their pain. 
However,, it is impossible to assess pain without enquiring because pain is "whatever the 
experiencingexperiencing person says it is and exists whenever he says it does. "55 Thus, by necessity, 
patientss in the control group were already exposed to the numeric rating scale and can not 
bee considered as a 'real' control group. 

AA final limitation of the design in the main study is the difficulty in differentiating 
betweenn the effects of the PMP and an effect caused by the presence of research nurses on 
thee wards during the no-intervention period. Awareness of being involved in a study on 
painn assessment may be sufficient to cause bias, as nurses may change their behavior and 
obscuree the results. This means that the observed differences might have been greater had 
thee nurses not been aware of their participation.56 However, a double-blind approach is not 
feasiblee in a clinical situation. 

Withh regard to the follow-up study, some limitations and shortcomings should also be 
addressed.. First, there was no control group in the follow-up study. With a lack of control 
groupp it is possible that the increase in pain knowledge was caused by other factors than the 
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PMP.. On the other hand, nurses from eleven wards in five hospitals were included in this 
study,, so one can assume that other factors are neutralized. Second, the sociodemographic 
characteristicss who filled in both pretest and post-test differed from those who completed 
onlyy a pretest or post-test questionnaire. The turnover rate of nurses was high: there is only 
7-monthh follow-up data on about half the nurses in the study population; these nurses can 
bee considered the backbone of the ward. 

Nurses s 
Resultss of the studies showed that nurses from surgical wards were less positive about 

dailyy pain assessment than their colleagues from medical wards. Furthermore, the beneficial 
resultss of the PMP were less convincing for nurses from surgical wards than for nurses from 
medicall  wards. The question arises, why different results were found between the nurses 
fromfrom the two care settings. An explanation might be that nurses working on surgical wards 
havee a different attitude towards pain than nurses working on medical wards,919,57 perhaps 
relatedd to differences in the prevalence of pain, pain duration, and in pain treatment between 
thee two care settings. On surgical wards, almost all patients have acute pain after surgery 
whichh will decrease after a few days.58 On medical wards, a lower percentage of patients are 
inn pain and the majority of pain patients experience chronic pain. In general, patients with 
acutee pain give more behavioral cues when they are in pain than patients with chronic 
pain.59,600 Thus, nurses on surgical wards might feel less inclined to ask patients about their 
pain:: they may feel they know which patients are in pain and know by experience that this 
painn will not last long. Another explanation might be that the frequency of daily pain 
assessmentt is less suitable for surgical patients than for medical patients, hi contrast to 
medicall  patients, surgical patients have moderate to severe pain during the first 
postoperativee days which then decreases: therefore, perhaps pain should be assessed more 
frequentlyfrequently during the first days after surgery and then less often after a few days. 

Patients s 
Inn total 703 patients from two general hospitals and one university hospital participated 

inn the main study. In each hospital, patients from two surgical wards and one medical ward 
weree included. Positive effects of the program on patients were found in all hospitals and 
caree settings. Patients were included in the study when they were in pain or when they had a 
prescriptionn for analgesics, hi total, 8.6% (N = 66) of the patients who were eligible for 
participationn refused and 9% (N = 63) of the patients dropped out before the second 
interview.. Because, the percentage of refusers and drop-outs was very low in this study, this 
increasess generalization of the study results and decreases the risk of bias. 

Becausee the intention was to study a cross-section of pain patients in the hospital, 
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patientss with different pain complaints were included: i.e. acutee and chronic pain, malignant 
andd non-malignant pain. Pain management in patients with chronic non-malignant pain 
differss from that of the other three categories: i.e. patients with chronic non-malignant pain 
receivee not only analgesics but also non-pharmacological pain management, behavioral 
rehabilitationn and surgery.61-62 Before the start of the study there was concern that daily pain 
assessmentassessment in patients with chronic non-malignant pain might result in overemphasizing 
patients'' pain complaints; this, in turn, could influence patients negatively because one 
aspectt of their treatment might be directed to incorporating pain in their life. Nevertheless, 
somee positive effects of the PMP were found for these patients. It is unclear why patients 
withh chronic non-malignant pain can benefit from the PMP because their pain endures for a 
longg time. An explanation might be that systematic attention is paid to their pain. Another 
possiblee explanation might be that a subgroup of these chronic patients also experience 
acutee pain (N= 45; 24.3%), which is now successfully managed with analgesics. 

Thee PMP had a positive effect on the professional outcomes as well as on the patient 
outcomes.. The program was most effective in patients with moderate to severe pain with 
regardd to assessment, documentation and administration of analgesics by nurses. This was 
nott reflected in a greater reduction in patients' pain scores in the group of patients with 
moderatee to severe pain. Thus, in accordance with the literature, there was no direct relation 
betweenn improvement in professional outcomes and patient outcomes.9,37,45'50-63-64 

Thee Pain Monitorin g Program 
Thee PMP consisted of educating nurses and implementing daily pain assessment. The 

programm was entirely built around the nurses that cared for patients. In the main study, 
physicianss received no separate training, but 'only' received written information. Actively 
involvingg physicians would have benefited the program, because efforts to change pain 
managementt practice should be extended to all members of the pain management team,9-65 

e.g.. by educating physicians and nurses at the same time.66,67 

Thee pain education program lasted only three hours, which is probably too short to 
changee professional behavior; however, a 3-hour program was the maximum available time 
forr ward nurses. If it is impossible for all nurses on a ward to follow a more extensive 
educationn program, perhaps a few nurses per ward could receive more intensive education 
andd develop to 'Pain Nurses';68'69 they could then function as a role model for their 
colleagues.70,711 Nurses who can serve as role models are important for changing 
inappropriatee attitudes, legitimizing the importance of providing pain relief, and reinforcing 
actuall  knowledge of their colleagues.72 

Withh regard to daily pain assessment, the protocol has to be adjusted to the needs of the 
individuall  care setting. Nurses were instructed to assess pain twice a day in all patients. 
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However,, the results of the study indicate that on surgical wards it is advisable to assess 
painn more frequently in the first postoperative days and reduce the frequency after a few 
days.. On medical wards, assessing pain twice a day in all patients seems to be appropriate. 
Onlyy patients who can not give a pain score (e.g. confused patients) should be excluded 
beforehandd from the daily pain assessment with the numeric rating scale. 

Accordingg to Francke9 it is important to translate pain program items into ward policy. 
Therefore,, implementation of daily pain assessment on surgical wards should be combined 
withh the implementation of standard postoperative pain management protocols.4-73"76 This 
promotess the use of what nurses have learned and enables nurses and physicians to act on 
thee collected pain scores. Because most patients in medical wards have chronic pain that 
requiress an individual approach, standard pain management protocols might be less relevant 
inn this care setting; for these latter patients it may be useful to implement pain anamnesis in 
additionn to daily pain assessment,10,77 and educational interventions that focus on the 
individuall  patient.49'78'79 With an extensive multidimensional pain assessment tool, more 
informationn can be gathered about pain, which is needed to adequately manage complex 
painn problems. Because patients often lack knowledge about pain, educational interventions 
forr patients should be considered, e.g. the Pain Education Program of De Wit et al.49 Their 
programm is tailored to the needs of the individual patient and is devised to teach patients to 
betterr cope with their pain. 

RECOMMENDATION S S 

Implication ss for  clinical practice 
Thiss thesis demonstrated the feasibility and beneficial effects of a PMP for nurses on all 

phasess of the nursing process (Figure 2 in Chapter 1). Results of the studies showed that 
nurses'' knowledge increased as an result of the PMP, nurses' compliance with daily pain 
assessmentt was high and that daily pain assessment was feasible and valued by nurses, 
physicianss and patients. Furthermore, the PMP proved to be effective in improving nurses' 
assessmentss of patients' pain, documentation about pain in nursing records and nurses' 
administrationn of analgesics. Finally, the PMP proved to reduce patients' pain intensity and 
too decrease the percentage of patients with substantial and intolerable pain. Therefore, it can 
bee concluded that institutionalizing nursing pain management procedures through daily pain 
assessmentt and pain education is worthwhile. Because the program proved feasible and 
effectivee in a heterogeneous patient population in multiple care settings, hospitals and 
nursingg wards are recommended to consider implementation of the PMP in routine nursing 
practice. . 
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Hospitalss that want to implement the PMP should consider several issues beforehand. 
First,, nurses need to consider pain management as a key element of their care; if they think 
thatt pain management is handled adequately, they are less motivated to expend sufficient 
effort.. Therefore, before implementation, it is advisable to establish whether or not nurses 
considerr pain as a problem on their ward.80 A second issue is the involvement of other 
healthh care providers (e.g. physicians) with the use of pain assessment;40 if physicians are 
nott committed to the program, nurses will become discouraged. A third issue is that patients 
mayy have problems with giving a pain score; when many patients are unable to give a pain 
scoree (e.g. due to confusion), nurses will become unenthusiastic. Fourth, if the workload of 
nursess is too high, if they have no time to elicit a pain score and act upon it, and if nursing 
managementt fails to stimulate nurses, nurses might be less inclined to continue with daily 
painn assessment.40,81 A checklist (e.g. the Probability of Adoption Assessment Guide of 
Horsleyy and Crane)82 can be used to explore the characteristics and resources of a potential 
hospitall  or nursing ward (and the characteristics and requirements of the proposed 
innovation),, as these factors may impede successful implementation.83"85 To help hospitals 
andd nursing wards with the implementation of the PMP, an extensive manual was 
developedd incorporating an instruction video for nurses in which patients, nurses, and 
physicianss explain daily pain assessment. Using this manual, hospitals and nursing wards 
aree able to implement the program with minimal assistance. The manual can also be used 
forr innovations regarding nursing problems other than pain. 

Thee main study showed that nurses had littl e or no training in pain management during 
theirr basic education. Thus, a deficiency in pain knowledge by nurses is almost to be 
expected.. Nursing schools should therefore integrate basic education of pain management 
intoo the curricula. 

Futur ee research 
Ass mentioned earlier, several components can be added to the PMP that may make the 

interventionn more powerful. First, multidisciplinary programs should be developed in which 
nursess and physicians are educated simultaneously,9-65-67 In this way nurses and physicians 
aree given the opportunity to discuss pain management issues and learn team skills. Second, 
thee PMP would benefit if 'Pain Nurses' are designated on the wards;68"72 they can function 
ass a role model for their colleagues, facilitate the adaptation of the PMP to a particular 
settingg and support the program on the long term. Third, the introduction of standard 
postoperativee pain management protocols on surgical wards should be considered,4,9-73"76 

therebyy facilitating the use of collected pain scores for nurses and physicians. Fourth, to 
adequatelyy deal with the complicated problems of patients with chronic pain, the 
introductionn of pain anamnesis on medical wards should be considered.10,77 As patient 
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compliancee with analgesics can be problematic, pain education programs for patients might 
servee to increase patients' knowledge about pain and pain management,49'78-79 and stimulate 
themm to actively participate in their own pain treatment.86 Each of these new components 
shouldd be tested for both feasibility and effects on professional and patient outcomes. 

Non-pharmacologicall  pain reducing interventions were an important part of the 
educationn program. Whether nurses applied these interventions more frequently after 
implementationn of the PMP could not be ascertained, as there was hardly any information 
aboutt non-pharmacological pain reducing interventions in the nursing records. This might 
bee due to the fact that these interventions were not performed at all or that nurses did not 
accountt for them in the nursing records. It would have been better to ask nurses directly 
whetherr or not they performed these non-pharmacological pain reducing interventions.9 In 
futuree research, the effect of the PMP on non-pharmacological pain reducing interventions 
shouldd be addressed more properly. 

Inn the main study, patients experienced difficulties with giving a pain score. More 
studiess are needed to identify which factors inhibit the patient's use of a pain score and 
whetherr a more elaborate instruction program for patients will reduce these problems. 

Thee follow-up study showed that nurses' compliance with daily pain assessment was 
satisfactoryy during the first five months of the intervention period, in the remaining two 
monthss professional compliance gradually decreased. Future research should focus on how 
too prevent this reduction in compliance, e.g. by Continuous Quality 
Assessment/Improvementt programs,45,46 or perhaps the frequency of daily pain assessment 
forr medical and surgical patients should be adjusted. 

Withh regard to the outcome measures, more research is necessary to study the 
discrepancyy between ordered and administered analgesics, and to establish which of the 
patientt outcome measures (Pain Intensity Scores, Pain Intensity Markers or the Tolerable 
Painn Intensity Scale) is most suitable for assessing reduction in patients' pain. The reasons 
whyy patients with acute non-malignant pain benefit more from the program than patients 
withh acute malignant pain needs investigation. 
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Painn management is a challenge for nurses, whose tasks include assessing pain, and 
planning,, conducting and evaluating pain reducing interventions. Although many 
hospitalizedd patients suffer from pain, its treatment is often inadequate. Reasons for 
inadequatee pain treatment include insufficient knowledge about pain and pain management 
inn nurses, as well as the failure of nurses to assess pain on a systematic basis. To overcome 
thesee barriers to inadequate pain treatment a Pain Monitoring Program (PMP) for nurses 
wass developed, implemented and evaluated. The PMP consisted of two components: 
educatingg nurses about pain, pain assessment and pain management, and implementing 
dailyy pain assessment by means of a numeric rating scale. 

Thee feasibility and effects of the PMP were investigated in two studies, which are 
describedd in this thesis. The main study was conducted in three hospitals. A quasi-
experimentall  design with a non-equivalent control group was used to evaluate the feasibility 
andd effects of the PMP on nurses and patients. In total, 240 nurses from nine wards and 703 
patientss participated: 358 patients in the control group and 345 in the intervention group. 
Patientss were interviewed twice, i.e. at the beginning and at the end of hospitalization. 

Basedd on the results of the main study, a second study was performed in five hospitals, 
whichh focused on implementation of the PMP with minimal assistance and in which long-
termm effects were monitored and evaluated. A total of eleven wards with 277 nurses and 
1155 physicians participated. A pretest-post-test design without a control group was used. 

Thiss thesis has two main parts. In the first part the main study is described (Chapter 2 -
6)) and in die second part the follow-up study (Chapter 7). Chapter 2 addresses the effects of 
thee PMP on nurses' pain knowledge and attitude, and Chapter 3 adressess nurses1 

compliancee with daily pain assessment, and opinion about daily pain assessment of nurses 
andd patients. Chapter 4 describes the effects of the PMP on communication, assessment and 
documentation.. Chapter 5 presents the effect of the PMP on the administration of analgesics 
byy nurses, and Chapter 6 describes the effect of the PMP on patients' pain. Finally, in 
Chapterr 7, the feasibility and effects of the PMP in clinical practice are presented. The 
thesiss concludes with conclusions and a general discussion (Chapter 8). This summary 
presentss the main results of the thesis. 

ChapterChapter 1 gives an introduction to the scope of the thesis. The rationale for this thesis is 
givenn and the research questions are discussed. An overview of all variables relevant to 
studyy the effects of the PMP is presented. 
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Onee of the reasons for inadequate pain treatment in hospitalized patients is that nurses 
havee insufficient knowledge about pain and pain management. Chapter 2 describes the 
effectss of the PMP on nurses' knowledge and attitude with regard to pain and pain 
management.. The effects of the PMP were measured in a pretest-post-test design. 

Thee results show that nurses had knowledge deficits and prejudices with regard to pain 
andd pain management. Age and additional pain courses in pain partly predicted nurses' pain 
knowledge.. After nurses had followed the education program, the average score on the Pain 
Knowledgee Questionnaire increased from 69% at pretest to 76% at post-test; particularly 
thee items on the use of opioids showed an increase. Nurses' attitude changed with regard to 
theirr level of knowledge and skills in relieving pain, willingness to assess pain on a daily 
basis,, and attention to patients' pain complaints. It can be concluded that the PMP is 
effectivee in improving nurses' knowledge of pain management and focusing nurses' 
attentionn on patients' pain complaints. 

Currentt guidelines for pain management recommend systematic assessment of pain. A 
feww standardized tools exist for the daily assessment of pain intensity (e.g. the numeric 
ratingg scale or visual analogue scale), but these instruments are rarely used by nurses. In 
ChapterChapter 3 the feasibility of daily pain assessment from the nurses' and patients' perspective 
inn multiple settings is presented. The outcomes studied were the professional compliance of 
nursess with daily pain assessment, and the value of daily pain assessment for both nurses 
andd patients. 

Thee results show that nurses' compliance with daily pain assessment was high (74%) and 
dailyy pain assessment was feasible and valued by nurses; however, differences between the 
threee hospitals and two care settings (medical versus surgical wards) were found. Although 
aa number of patients initially had difficulty with expressing their pain by use of a number, 
almostt all patients were able to give a pain score and a majority was positive about daily 
painn assessment. From this study, it can be concluded that daily pain assessment is practical 
andd appreciated by nurses as well as patients. 

Nursess need to be informed about the patient's pain to be able to take appropriate 
measuress to alleviate pain. However, communication, assessment and documentation of 
painn by nurses is often a problem for hospitalized patients. In Chapter 4 the effect of the 
PMPP on communication about pain between patients and nurses and between patients and 
physicianss is described. In addition, details are given of the effects of the PMP on the 
agreementt between patients' pain intensity and nurses' estimations of patients' pain 
intensity,, and the documentation about pain in the nursing records. 

Resultss of the control group show that communication about pain between patients and 
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nurses,, agreement between patients' and nurses pain ratings, and documentation about pain 
inn nursing records, was inadequate. Communication and documentation proved to be better 
inn patients with moderate to severe pain than in patients with mild pain. Agreement 
betweenn patients' and nurses' pain ratings was better in patients with mild pain. Finally, 
olderr patients in the control group communicated less with nurses and physicians about pain 
thann do younger patients, and less pain documentation was present in the nursing records of 
olderr patients. 

Thee PMP proved to be effective in improving nurses' assessment of patients' pain and 
documentationn about pain in nursing records. Communication about pain between patients 
andd nurses, and between patients and physicians did not improve as a result of the PMP. 
Patients'' pain intensity and care setting were related to the efficacy of the PMP. It can be 
concludedd that, although the PMP is effective in improving assessment and documentation, 
thee intervention does not have a strong impact on the communication between patients and 
nursess and between patients and physicians. 

Bothh physicians and nurses are responsible for adequate pain management. In Chapter 5 

thee pain management behavior of physicians and nurses is assessed, and the effect of the 
PMPP on the extent that nurses administer analgesics is evaluated. Several outcomes were 
usedused to evaluate the administration of analgesics by nurses: the prescribed analgesics by 
physicians,, the administered analgesics by nurses, and the discrepancy between the ordered 
andd the administered analgesics. 

Resultss of the control group show that at the first interview 70% of the patients were 
prescribedd analgesics by physicians, and 74% of those patients were actually administered 
analgesicss by nurses. Consequently, only 50% of the patients in pain received analgesics. 
Similarr results were found for the second interview. 

Thee PMP improved nurses' administration of analgesics. At the first interview more 
patientss received analgesics and the doses of administered non-opioids increased. At the 
timee of the second interview, more patients received weak opioids. The discrepancy 
betweenn the analgesics ordered by physicians and administered by nurses did not change for 
thee group as a whole. However, for patients with moderate to severe pain, a decrease in the 
discrepancyy between ordered and administered analgesics was found as well as an increase 
inn the aclministration of analgesics. It can be concluded that the use of a simple method such 
ass a numeric rating scale together with pain education for nurses is effective in improving 
thee administration of analgesics by nurses. 

Inn Chapter 6 the effect of the PMP on patients' pain is decribed. Patients' Pain Intensity 
Scores,, Pain Intensity Markers and the Tolerable Pain Intensity Scale were used to evaluate 
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thee effect of the PMP. 

Resultss of the study show that most hospitalized patients suffered from moderate pain 
andd that this pain was not adequately managed in a substantial group of patients. The PMP 
provedd to be effective in reducing patients' pain intensity and decreased the percentage of 
patientss with substantial and intolerable pain with approximately 10%. Reduction in pain 
intensityy during hospitalization could be predicted by patients' pain intensity scores at the 
firstt interview, the intervention (PMP), patients' emotional and role functioning, and the 
extentt to which nurses were informed about patients' pain. It can be concluded that the 
PMPP is effective in achieving a decrease in patients' pain. 

AA frequently heard remark about research findings is that these results are often not 
applicablee in clinical practice. In order to determine whether this was also die case for the 
PMP,, a follow-up study is described in Chapter 7, in which daily pain assessment was 
implementedd in clinical practice. 

Resultss show that nurses carried out daily pain assessment in at least 75% of the patients 
duringg the first five months of the intervention period; in the remaining two months 
professionall  compliance gradually decreased to 59%. Both nurses and physicians were 
positivee about daily pain assessment and wanted to continue with it. The level of nurses' 
andd physicians' knowledge about pain and pain management was moderate. The pain 
educationn program increased nurses' knowledge and satisfaction about the quality of pain 
treatment.. Based on this follow-up study it can be concluded that implementation of daily 
painn assessment in a clinical setting is possible. Moreover, the beneficial effects of the 
programm on nurses' knowledge and attitude have been demonstrated. 

ChapterChapter 8 presents the main conclusions of the studies and a discussion. This thesis 
showedd that institutionalizing nursing pain management procedures through daily pain 
assessmentassessment and pain education is worthwile. Based on these results hospitals are 
recommendedd to implement the PMP in clinical practice. 
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SAMENVATTING G 

Veell  patiënten die in ziekenhuizen zijn opgenomen hebben pijnklachten en deze pijn 
wordtt niet altijd goed bestreden. Als belangrijke oorzaak wordt in de literatuur een tekort 
aann kennis van verpleegkundigen en artsen over pijn en pijnbestrijding beschreven. Zo 
blijk tt uit onderzoek dat hulpverleners onvoldoende kennis hebben over het vaststellen van 
pijn,, het gebruik van farmacologische en niet-farmacologische pijnbestrijding en de kans op 
verslaving.. Verder schiet de communicatie tussen arts, verpleegkundige en patiënt nogal 
eenss tekort, met als gevolg dat de patiënt niet de pijnbestrijding krijgt die hij zou moeten 
hebben.. Een belangrijke oorzaak voor deze ontoereikende communicatie is dat pijn vrijwel 
nooitt op een eenduidige wijze wordt geregistreerd, waardoor het moeilijk is om het effect 
vann een pijnbehandeling vast te stellen en zonodig bij te stellen. 

Verpleegkundigenn vervullen in de moderne gezondheidszorg de rol van regisseur van de 
zorgg en daarmee van de pijnbestrijding voor de patiënt. Zij zijn medeverantwoordelijk voor 
dee kwaliteit van de pijnbestrijding. Observatie en registratie van pijnklachten, verstrekking 
vann voorgeschreven pijnstillers en evaluatie van het effect van de pijnbestrijding, behoren 
tott de kerntaken van de verpleegkundigen op het gebied van pijnbestrijding. 

Hett Pijn Registratie Project dat in dit proefschrift wordt beschreven, is opgezet om de 
kwaliteitt van de verpleegkundige zorg voor de patiënt met pijn te verbeteren. De kern van 
hett Pijn Registratie Project is enerzijds het verbeteren van de kennis en vaardigheden van 
verpleegkundigenn op het gebied van pijn en pijnbestrijding en anderzijds de implementatie 
vann een procedure om de pijnklachten op een systematische wijze te registreren. Wil een 
dergelijkk 'verpleegkundig kwaliteitsbewakingssysteem voor pijn' enige kans maken in de 
praktijkk dan dient het: 1) gebruikersvriendelijk te zijn, dat wil zeggen zonder uitgebreide 
instructiess door verpleegkundigen zelf uitgevoerd kunnen worden, 2) ingepast kunnen 
wordenn in het dagelijks werk, dat wil zeggen niet te veel tijd kosten, en 3) resultaten 
genererenn waarmee verpleegkundigen directe feedback krijgen over het effect van de 
pijnbestrijding,, op basis waarvan maatregelen genomen kunnen worden. In het Pijn 
Registratiee Project krijgen verpleegkundigen een (korte) cursus over pijn en pijnbestrijding 
enn meer specifiek over de taak van verpleegkundigen bij pijnbestrijding. In deze cursus lag 
dee nadruk op de attitude en kennis ten aanzien van pijnbeoordeling en op de behandeling 
vann pijn met farmacologische en niet-farmacologische pijnbestrijding. Tijdens de 
bijscholingg kregen verpleegkundigen de instructie twee keer daags pijn te registreren. Nadat 
allee verpleegkundigen de bijscholing hadden gevolgd, begon het dagelijks registreren van 
pijn.. De pijnmeting wordt uitgevoerd tijdens de routinecontrole van pols, bloeddruk en 
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temperatuurr in de dag- en avonddienst. De verpleegkundige vraagt hierbij aan de patiënt 
eenn cijfer te geven voor de pijnintensiteit, waarbij 0 'geen pijn' is en 10 'de ergst denkbare 
pijn'.. Daarna worden de pijncijfers op de temperatuurlijsten in grafiekvorm uitgezet, zodat 
individuelee stijgingen of dalingen inzichtelijk zijn en de pijnbestrijding hierop kan worden 
afgestemd. . 

Ditt proefschrift bestaat uit twee delen. In het eerste deel staat de hoofdstudie beschreven. 
Doelstellingg was de uitvoerbaarheid en effecten van het Pijn Registratie Project te 
onderzoekenn op verpleegkundigen en patiënten. De hoofdstudie is verricht in twee 
algemenee ziekenhuizen en een academisch ziekenhuis, waarbij speciaal getrainde 
pijnverpleegkundigenn werden ingezet om het proces op de afdelingen te bewaken. Er 
hebbenn 240 verpleegkundigen van negen verpleegafdelingen geparticipeerd. In totaal zijn 
7033 patiënten geïnterviewd: 358 patiënten behoorden tot de controlegroep en 345 tot de 
interventiegroep.. Patiënten werden twee keer geïnterviewd; aan het begin van de opname en 
voorr het ontslag uit het ziekenhuis. 

Inn een vervolgonderzoek, dat beschreven staat in het tweede deel van dit proefschrift, is 
inn vijf andere algemene ziekenhuizen nagegaan of het mogelijk was met een minimum aan 
middelenn het Pijn Registratie Project in te voeren in de dagelijkse verpleegkundige praktijk. 
Verderr werden de lange termijn effecten van het Pijn Registratie Project op de kennis en 
attitudee van verpleegkundigen onderzocht en werd nagegaan of de pijnmeting consequent 
werdd uitgevoerd. In totaal participeerden elf verpleegafdelingen met 277 verpleegkundigen 
enn 115 artsen. 

Hett proefschrift is als volgt ingedeeld. Na een inleiding (hoofdstuk 1) wordt in deel een 
hett hoofdonderzoek beschreven. De effecten van het Pijn Registratie Project op de 
pijnkenniss van verpleegkundigen worden in hoofdstuk 2 gepresenteerd. In hoofdstuk 3 
wordtt uiteengezet of de verpleegkundigen de pijnmeting hebben uitgevoerd en wat de 
meningg is van verpleegkundigen en patiënten over de pijnmeting. In hoofdstuk 4 worden de 
effectenn van het Pijn Registratie Project op het beoordelen van pijn door verpleegkundigen 
onderzocht,, en het effect op de communicatie en rapportage over pijn. In hoofdstuk 5 wordt 
hethet effect van het Pijn Registratie Project beschreven op het verstrekken van pijnstillers 
doorr verpleegkundigen en in hoofdstuk 6 op de pijn van patiënten. In deel twee wordt in 
hoofdstukk 7 de vervolgstudie beschreven, waarin de uitvoerbaarheid en de lange termijn 
effectenn van het Pijn Registratie Project in de klinische praktijk centraal staan. Het 
proefschriftt wordt afgesloten met conclusies en eenn discussie (hoofdstuk 8). 

Inn hoofdstuk 1 wordt de literatuur over pijn en pijnbestrijding vanuit een verpleegkundig 
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perspectieff  beschreven. Doel- en vraagstellingen van het onderzoek worden weergegeven 

enn een overzicht van alle onderzoeksvragen wordt gepresenteerd. 

InIn hoofdstuk 2 wordt beschreven hoe door het Pijn Registratie Project de kennis van 

verpleegkundigenverpleegkundigen over pijn en pijnbestrijding toeneemt en hun houding ten aanzien van 

pijnpijn en pijnbestrijding verandert. 

Eenn van de belangrijkste oorzaken van inadequate pijnbestrijding bij ziekenhuispatiënten 
iss een tekort aan kennis over pijn en pijnbestrijding bij verpleegkundigen. In hoofdstuk 2 
zijnn de effecten van het Pijn Registratie Project op de kennis en houding van 
verpleegkundigenn ten aanzien van pijn en pijnbestrijding beschreven. 

Dee resultaten laten zien dat verpleegkundigen kennistekorten en vooroordelen hadden 
mett betrekking tot pijn en pijnbestrijding. Vooral ten aanzien van het gebruik van 
pijnstillerss schoot de pijnkennis van verpleegkundigen tekort; veel verpleegkundigen 
meendenn ten onrechte dat het belangrijk is de laagst mogelijke dosis van een medicijn te 
geven,, zodat een grotere dosis bewaard kan worden voor later. Dit zijn geen verrassende 
resultatenn omdat is gebleken dat verpleegkundigen tijdens hun basisopleiding nauwelijks 
onderwijss hebben gehad over pijn. 

Hett Pijn Registratie Project leidde tot een lichte verbetering in pijnkennis: de gemiddelde 
scoree op een Pijn Kennis Vragenlijst steeg van 69% voor de cursus tot 76% na de cursus. 
Dee verbetering werd met name gevonden bij de items over het gebruik van pijnstillers. Ook 
dee houding van verpleegkundigen ten aanzien van pijn en pijnbestrijding veranderde na 
invoeringg van het Pijn Registratie Project. Verpleegkundigen waren meer tevreden over hun 
vaardighedenvaardigheden en kennis om pijn te bestrijden en over de aandacht die zij hadden voor de 
pijnn van patiënten. Wel nam de bereidheid dagelijks pijn te meten af van 88% voor 
invoeringg van het Pijn Registratie Project tot 78% na invoering. Waarschijnlijk komt dit 
doordatt verpleegkundigen na invoering van de pijnmeting ervaring hebben met het 
dagelijkss registreren van pijn en zich daardoor kritischer uitlaten. De daling wordt 
hoofdzakelijkk veroorzaakt door verpleegkundigen die werkzaam zijn op chirurgische 
afdelingen.. Belangrijk is dat ruim driekwart van de verpleegkundigen het dagelijks meten 
vann pijn nog steeds belangrijk vindt nadat zij hiermee ervaring hebben opgedaan. 
Geconcludeerdd kan worden dat het Pijn Registratie Project leidt tot een verbetering in 
pijnkenniss van verpleegkundigen en in hun houding ten aanzien van pijn en pijnbestrijding. 

InIn hoofdstuk 3 wordt de haalbaarheid van de pijnmeting in de verpleegkundige praktijk 

beschreven.beschreven. Het blijkt dat de verpleegkundigen de pijnmeting goed kunnen uitvoeren en dat 

zowelzowel verpleegkundigen als patiënten de pijnmeting een nuttig hulpmiddel vinden. 

Eenn absolute voorwaarde voor kwalitatief goede pijnbestrijding is het systematisch 
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metenn en registreren van pijnklachten. Er wordt in de literatuur een aantal meetinstrumenten 
beschreven,, bijvoorbeeld de numerieke schaal of een uitgebreide pijnanamnese. In de 
praktijkk worden deze echter weinig toegepast. In hoofdstuk 3 wordt het belang van de 
pijnmetingg vanuit het verpleegkundig en patiëntenperspectief gepresenteerd. Nagegaan is in 
hoeverree de verpleegkundigen de pijnmeting daadwerkelijk hebben uitgevoerd, en welke 
waardee verpleegkundigen en patiënten aan de pijnmeting hechtten. 

Dee resultaten laten zien dat verpleegkundigen de pijnmeting goed uit kunnen voeren. De 
verpleegkundigee vraagt bij de pijnmeting aan de patiënt een cijfer te geven voor de 
pijnintensiteit,, waarbij 0 'geen pijn' is en 10 'de ergst denkbare pijn'. Na invoering van de 
pijnmetingg blijkt dat gemiddeld bij 74% van de patiënten de pijn werd gemeten. Zowel 
verpleegkundigenn als patiënten waardeerden de pijnmeting positief. Verpleegkundigen 
vondenn dat de pijnmeting goed uitvoerbaar is in de praktijk en dat het vragen naar het 
pijncijferr niet te veel tijd vraagt. De meerderheid van de verpleegkundigen zei ook in de 
toekomstt te willen doorgaan met de pijnmeting. Hoewel verpleegkundigen de pijnmeting 
waardeerden,, is ook een aantal belemmeringen gerapporteerd: er is een groep patiënten die 
moeitee heeft om pijn in een cijfer uit te drukken en niet alle artsen passen de pijnbestrijding 
aann op basis van de genoteerde pijncijfers. 

Hoewell  patiënten positief waren over de pijnmeting, gaf bijna de helft van de patiënten 
inn eerste instantie aan het moeilijk te vinden om een pijncijfer te geven. Ondanks het feit dat 
eenn deel van de patiënten het geven van een pijncijfer in eerste instantie moeilijk vond, 
warenn zij hiertoe toch in staat. Geen pijncijfer geven omdat het te moeilijk was, kwam 
nauwelijkss voor. 

Err kan dan ook worden geconcludeerd dat de pijnmeting haalbaar is en in de praktijk 
uitvoerbaarr door verpleegkundigen en dat zowel patiënten als verpleegkundigen de 
pijnmetingg nuttig vinden. Er zijn echter wel verschillen gevonden tussen de interne en 
chirurgischee specialismen: verpleegkundigen van chirurgische afdelingen voerden de 
pijnmetingg minder frequent uit dan verpleegkundigen van de interne afdelingen en zij waren 
minderr positief over de pijnmeting. 

InIn hoofdstuk 4 wordt beschreven hoe door het Pijn Registratie Project verpleegkundigen 

beterbeter op de hoogte zijn van de pijnklachten van hun patiënten en de rapportage over pijn en 

pijnbestrijdingpijnbestrijding in het verpleegkundig rapport duidelijk toeneemt. 

Eenn belangrijke voorwaarde voor een optimale pijnbestrijding is dat verpleegkundigen 
opp de hoogte zijn van de pijnklachten van patiënten. Helaas blijken de signalering van 
pijnklachtenn door verpleegkundigen, de communicatie en de rapportage over pijn vaak een 
probleemm bij patiënten met pijnklachten. Doel van de pijnmeting is een betere signalering 
vann pijnklachten door verpleegkundigen. Daarom is beschreven wat het effect van het Pijn 
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Registratiee Project op de communicatie over pijn tussen patiënten en verpleegkundigen en 
tussenn patiënten en artsen is. Verder is het effect van het project getoond op de 
overeenstemmingg tussen enerzijds het pijncijfer van de patiënt en anderzijds het door de 
verpleegkundigee geschatte pijncijfer. Ook is de rapportage over pijn in het verpleegkundig 
dossierr geëvalueerd. 

Dee resultaten van de controlegroep voor invoering van het Pijn Registratie Project laten 
zienn dat de communicatie over pijn te wensen overliet; van de patiënten had 71% met de 
verpleegkundigenn over zijn pijn gesproken en 68% met de artsen. Ook waren 
verpleegkundigenn niet goed op de hoogte van de pijnklachten van de patiënt en 
rapporteerdenn ze weinig over pijn in het verpleegkundig dossier. Slechts 44% van de 
verpleegkundigenn was in staat het pijncijfer van de patiënt goed in te schatten. Verder blijkt 
datt verpleegkundigen beter op de hoogte waren van de pijnklachten bij patiënten met milde 
pijnn dan bij patiënten met matige tot ernstige pijnklachten en spraken zij vaker over pijn 
mett patiënten met ernstige pijnklachten dan met patiënten met milde klachten. 

Doorr het Pijn Registratie Project waren verpleegkundigen beter op de hoogte van de 
pijnklachtenn van patiënten en rapporteerden zij vaker over pijn in het verpleegkundig 
dossier.. Bij de groep patiënten met matige tot ernstige pijn bleek het Pijn Registratie Project 
dee meeste verbetering te geven. In deze groep steeg de overeenstemming tussen patiënten 
enn verpleegkundigen over de pijnintensiteit van 38% in de controlegroep tot 73% in de 
interventiegroep.. Tevens vond de grootste verbetering in pijnrapportage plaats bij de groep 
patiëntenn met matige tot ernstige pijnklachten. Echter, patiënten in de interventiegroep 
gavenn niet vaker aan met verpleegkundigen en artsen te praten over hun pijn dan patiënten 
inn de controlegroep. Kennelijk wordt het vragen naar een pijncijfer niet gezien als 
communicatiee over pijn. Op basis hiervan zou geconcludeerd kunnen worden dat het project 
niett leidt tot een verbetering in communicatie. Een verklaring zou kunnen zijn dat patiënten 
zichh meer bewust werden van hun pijn doordat verpleegkundigen twee keer per dag naar 
hunn pijn vroegen. Dit kan tot gevolg hebben dat patiënten zich kritischer uitlieten over de 
communicatiee met hulpverleners. 

InIn hoofdstuk 5 wordt beschreven hoe verpleegkundigen na invoering van het Pijn 
RegistratieRegistratie Project aan meer patiënten pijnstillers verstrekken in een hogere dosering, 
waarbijwaarbij de discrepantie tussen artsen en verpleegkundigen niet kleiner wordt 

Verpleegkundigenn spelen een belangrijke rol bij de pijnbestrijding, want zij verstrekken 
dee pijnstillers. Voor een optimale pijnbestrijding is het van belang dat verpleegkundigen de 
pijnstillerss verstrekken volgens het voorschrift van de arts. Het effect van het Pijn 
Registratiee Project op het verstrekken van de voorgeschreven pijnstillers door 
verpleegkundigenn is beschreven in hoofdstuk 5. Diverse uitkomsten zijn geëvalueerd: de 
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doorr artsen voorgeschreven pijnstillers, de door verpleegkundigen verstrekte pijnstillers en 
dee discrepantie tussen de voorgeschreven en de verstrekte pijnstillers. 

Voorr invoering van het Pijn Registratie Project schreven artsen bij 70% van de patiënten 
pijnstillerss voor en verstrekten verpleegkundigen daadwerkelijk aan 74% van de patiënten 
mett voorgeschreven pijnstillers medicatie. Dit betekent dat van elke 100 patiënten met pijn, 
700 patiënten een voorschrift hadden voor pijnstillers en uiteindelijk 50 patiënten pijnstillers 
toegediendd kregen. Dit resultaat werd zowel bij het eerste als het tweede interview 
gevonden. . 

Nadatt het Pijn Registratie Project was ingevoerd, verbeterde het verstrekken van 
pijnstillerss door verpleegkundigen: tijdens het eerste interview kregen meer patiënten 
pijnstillerss verstrekt en de dosering verstrekte niet-opioide pijnstillers was hoger. Tijdens 
hett tweede interview kregen meer patiënten zwakwerkende opioide pijnstillers. Hoewel 
verpleegkundigenn aan meer patiënten pijnstillers verstrekten, hielden verpleegkundigen zich 
nogg steeds niet aan de door artsen voorgeschreven pijnmedicatie. Van belang is dat voor de 
groepp patiënten met matige tot ernstige pijnklachten hierin wel verbetering is opgetreden. In 
dezee groep werd de discrepantie tussen voorgeschreven en verstrekte niet-opioide 
pijnstillerss kleiner. Tevens kregen patiënten uit deze groep vaker pijnstillers verstrekt. Het 
iss evident dat met name voor patiënten met matige tot ernstige pijnklachten het belangrijk is 
datt de pijnbestrijding verbetert. 

UitUit  hoofdstuk 6 blijkt dat patiënten na invoering van het Pijn Registratie Project minder 
pijnklachtenpijnklachten hebben. 

Mett het Pijn Registratie Project wordt een verbetering in het verpleegkundig handelen 
beoogd,, hetgeen uiteindelijk moet leiden tot een vermindering van pijn bij patiënten. 
Daaromm is het effect van het Pijn Registratie Project op de pijn van de patiënten 
geëvalueerd. . 

Off  een patiënt al dan niet adequaat wordt behandeld, lijk t samen te hangen met de 
gebruiktee maat om de pijn te meten. In dit onderzoek werd een uitkomstmaat van de 
Americann Pain Society gebruikt waarin wordt gesteld dat patiënten met matige tot ernstige 
pijnn (pijncijfer hoger dan 4 op een schaal van 0 tot 10) inadequate pijnbestrijding krijgen. 
Eenn andere uitkomstmaat die in dit onderzoek werd gehanteerd, is de pijndrempel van de 
patiënt.. Aan de patiënten werd gevraagd aan te geven bij welk pijncijfer op de schaal van 0 
tott 10 de pijn zodanig ondragelijk was dat zij een verandering in pijnmedicatie zouden 
willen.. Wanneer het criterium van de American Pain Society wordt gebruikt, blijkt bij het 
eerstee interview 46% van de patiënten inadequate pijnbestrijding te hebben gekregen, maar 
alss wordt uitgegaan van de pijndrempel zoals door de patient zelf wordt aangegeven, dan 
blijk tt slechts 27% van de patiënten inadequaat te zijn behandeld. 
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Wanneerr naar de pijncijfers zelf gekeken wordt, de maat waar de verpleegkundigen mee 
werkten,, dan blijkt dat het Pijn Registratie Project leidde tot een vermindering van 
pijnklachtenn bij patiënten: pijnintensiteitscijfers waren lager in de interventiegroep dan in 
dee controlegroep, de pijn daalde tussen het eerste en tweede interview van 5.8 naar 4.8 bij 
patiëntenn in de controlegroep en van 5.2 naar 3.7 bij patiënten in de interventiegroep. 
Verderr blijkt dat na invoering minder patiënten volgens de criteria van de American Pain 
Societyy onvoldoende pijnbestrijding kregen. Het percentage patiënten met onvoldoende 
pijnbestrijdingg daalde van 67% naar 62% bij het eerste interview en van 54% naar 35% bij 
hethet tweede interview. Ook blijkt dat het percentage patiënten dat meer pijn had dan hun 
pijndrempell  na invoering van het Pijn Registratie Project gedaald is met ongeveer 10%. Op 
basiss van deze resultaten, die allen in dezelfde richting wijzen, kan geconcludeerd worden 
datt het Pijn Registratie Project leidt tot een vermindering van pijnklachten bij patiënten. 

Tenn slotte is onderzocht door welke variabelen vermindering van pijnklachten tijdens de 
opnamee kan worden voorspeld. De belangrijkste voorspeller was de pijnintensiteit tijdens 
hethet eerste interview. Andere voorspellers waren: de interventie (Pijn Registratie Project), 
emotioneell  en rolfunctioneren van de patiënt en de mate waarin verpleegkundigen op de 
hoogtee waren van de pijnklachten van de patiënt. 

UitUit  de resultaten in hoofdstuk 7 blijkt dat het Pijn Registratie Project ook met minimale 

ondersteuningondersteuning goed in te voeren is in de verpleegkundige praktijk. 

Eenn veel gehoorde opmerking over verpleegkundig onderzoek in het algemeen is dat de 
onderzoeksresultatenn vaak niet toepasbaar zijn in de dagelijkse verpleegkundige praktijk. 
Omm te onderzoeken of dit ook geldt voor het Pijn Registratie Project is een 
vervolgonderzoekk uitgevoerd in vijf algemene ziekenhuizen onder 277 verpleegkundigen en 
1155 artsen. In hoofdstuk 7 is de implementatie van het Pijn Registratie Project in de 
dagelijksee verpleegkundige praktijk beschreven. Er is nagegaan of verpleegkundigen de 
pijnmetingg in de praktijk (bleven) hanteren en wat de effecten van het Pijn Registratie 
Projectt zijn op de kennis en attitude van verpleegkundigen. Hierbij werd het effect op de 
pijnklachtenn van de patiënt niet onderzocht. 

Uitt het vervolgonderzoek blijkt dat evenals in het hoofdonderzoek zowel 
verpleegkundigenn als artsen positief waren over de pijnmeting en dat zij er mee door wilden 
gaan.. Verpleegkundigen voerden de pijnmeting consequent uit in de eerste vijf maanden 
vann het project, gemiddeld werd de pijnmeting uitgevoerd bij 75% van de patiënten daarna 
zettee een daling naar 59%. Kennelijk is na 5 maanden 'het nieuwtje' van de pijnmeting af 
enn is het belangrijk om verpleegkundigen te stimuleren om de pijnmeting consequent te 
blijvenn uitvoeren. 

Nett als in het hoofdonderzoek blijkt ook in het vervolgonderzoek dat verpleegkundigen 
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matigee kennis hadden over het gebruik van pijnstillers. De pijnkennis van artsen is ook 
onderzochtt in dit vervolgonderzoek, en ook bij artsen blijken er vergelijkbare 
tekortkomingenn in de pijnkennis te zijn. Bij verpleegkundigen leidde het Pijn Registratie 
Projectt tot een verbetering in pijnkennis. De artsen werden in dit project niet bijgeschoold. 
Verderr waren verpleegkundigen meer tevreden over de kwaliteit van de pijnbestrijding na 
invoeringg van het project. Geconcludeerd kan worden dat het Pijn Registratie Project goed 
iss in te voeren in de verpleegkundige praktijk. 

Inn het laatste hoofdstuk (hoofdstuk 8) worden de conclusies die uit de onderzoeken 
voortvloeienn beschreven en wordt ingegaan op de gebruikte onderzoeksmethode, de 
onderzochtee groep verpleegkundigen en patiënten, en de inhoud van de interventie (Pijn 
Registratiee Project). Tot slot worden implicaties voor de klinische praktijk en verder 
onderzoekk aangegeven. 

Dee studies beschreven in dit proefschrift hebben de uitvoerbaarheid en de positieve 
effectenn van het Pijn Registratie Project in alle fases van het verpleegkundig proces 
aangetoond.. Uit de resultaten blijkt dat door het Pijn Registratie Project de kennis bij 
verpleegkundigenn over pijnbestrijding toeneemt, de pijnmeting consequent wordt 
uitgevoerdd en verpleegkundigen positief zijn over het dagelijks meten van pijn. 
Verpleegkundigenn blijken door het Pijn Registratie Project beter op de hoogte van de 
pijnklachtenn van patiënten, rapporteren meer over pijn in het verpleegkundig dossier en 
verstrekkenn aan meer patiënten pijnstillers in een hogere dosering. Deze veranderingen in 
hethet verpleegkundig gedrag leiden tot een vermindering in pijnklachten van patiënten en tot 
eenn verlaging van het percentage patiënten met ernstige pijnklachten. 

Alss onderzoeksmethode is in de hoofdstudie gekozen voor een quasi-experiment met een 
non-equivalentee controlegroep. Het bleek praktisch onmogelijk om patiënten te 
randomiserenn tussen een controlegroep en een interventiegroep, dezelfde verpleegkundigen 
zoudenn immers tegelijkertijd zowel zorg moeten verlenen aan de controle- als aan de 
interventiepatiënten.. Achteraf is vastgesteld dat er verschillen waren tussen de controle- en 
interventiegroep.. Dit verschil is vooral gevonden bij de kankerpatiënten: in de 
interventiegroepp hadden patiënten minder vaak een progressieve tumor met metastasen. 
Voorr deze verschillen is gecorrigeerd in de analyses. 

Inn de vervolgstudie is geen gebruik gemaakt van een controlegroep. De resultaten in de 
vij ff  verschillende ziekenhuizen waren echter dermate consistent dat het aannemelijk is dat 
dee verbetering in pijnkennis veroorzaakt wordt door het Pijn Registratie Project. De 
effectenn in het vervolgonderzoek lijken bovendien in hoge mate op die in het 
hoofdonderzoek,, waardoor het onwaarschijnlijk is dat het effect van de bijscholing toe te 
schrijvenn is aan een 'history effect'. 
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Omm het effect van het Pijn Registratie Project te onderzoeken bij een gemiddelde 
patiëntenpopulatiee in het ziekenhuis, zijn patiënten met verschillende pijnproblemen 
geïncludeerdd (acuut versus chronisch en maligne versus niet-maligne). Voor de start van het 
projectt was er bezorgdheid of het voor chronische niet-maligne pijnpatiènten wel goed zou 
zijnn om dagelijks te vragen naar hun pijnklachten. Dit kan immers leiden tot een 
overaccentueringg van hun pijn, wat kan leiden tot een verergering van pijnklachten. Uit de 
resultatenn bleek echter dat er geen sprake was van een toename in pijnklachten bij de groep 
patiëntenn met chronische niet-maligne pijnklachten. Ook voor deze groep heeft het Pijn 
Registratiee Project voordelen. 

Hett Pijn Registratie Project bestaat uit het scholen van verpleegkundigen en het invoeren 
vann een dagelijkse pijnmeting. Op basis van de ervaringen is het raadzaam een aantal 
onderdelenn van het project aan te passen. Ten eerste is het belangrijk om artsen actiever te 
betrekkenn bij het project; verpleegkundigen raakten vaak gedemotiveerd omdat een aantal 
artsenn niet omkeken naar de pijnmeting. Ten tweede heeft het de voorkeur 
verpleegkundigenn een uitgebreider onderwijsprogramma aan te bieden, met een groter 
accentt op typische verpleegkundige pijnbestrijdingsactiviteiten. Ten derde moet aanpassing 
vann het pijnregistratieprotocol aan de specifieke kenmerken van het specialisme worden 
overwogen.. Verpleegkundigen van chirurgische afdelingen gaan anders om met 
pijnklachtenn dan verpleegkundigen van interne afdelingen. Zij stellen dat zij toch wel weten 
hoee het verloop van post-operatieve pijn is; waarschijnlijk doordat bij postoperatieve 
pijnklachtenn het verloop in de tijd in hoge mate voorspelbaar en beïnvloedbaar is. Of dit 
juistt is, is de vraag, want op chirurgische afdelingen waren verpleegkundigen niet beter op 
dee hoogte van de pijnklachten van hun patiënten dan hun interne collega's. 

Samenvattendd kan worden geconcludeerd dat pijnregistratie in ziekenhuizen relatief 
makkelijkk ingevoerd kan worden en leidt tot een vermindering van pijnklachten. Er is dan 
ookk alle reden om pijnregistratie in te voeren in de gezondheidszorg. Wel zou in de 
toekomstt aandacht moeten worden besteed aan de continuïteit van de pijnregistratie. 
Hoewell  een zeven maanden na de start van het vervolgonderzoek de pijnregistratie nog 
steedss bij 59% van de patiënten werd gehanteerd, was er toch al sprake van enig verloop. 
Bewakingg van de pijnregistratie is derhalve een 'must'. Verder blijkt dat verpleegkundigen 
maarr weinig gebruik maken van typisch verpleegkundige pijninterventies, zoals massage en 
'hot**  en/of 'cold packs'. Dit soort interventies zou in de toekomst een meer prominente 
plaatss moeten krijgen. Ten slotte blijkt uit dit onderzoek dat ook aan de kennis van artsen 
opp het gebied van pijn en pijnbestrijding het een en ander schort. Verder zouden artsen meer 
dann in deze onderzoeken gedaan is, betrokken moeten worden bij de consequenties van 
pijnregistratie. . 

Voorr ziekenhuizen die de pijnregistratie zelf willen invoeren is een uitvoerige 
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handleidingg geschreven voor de implementatie van het Pijn Registratie Project. Tevens is er 
cursusmateriaall  voorhanden en is een video vervaardigd om een en ander aanschouwelijk te 
maken'.. In deze video komen patiënten en verpleegkundigen aan het woord, die vertellen 
welkee voor- en nadelen er zijn verbonden aan de pijnregistratie. Met dit materiaal kunnen 
dee instellingen zelf het Pijn Registratie Project invoeren. Inmiddels zijn meerdere 
ziekenhuizenn bezig met de invoering van de pijnregistratie. 

**  De handleiding en het cursusmateriaal inclusief de video zijn te verkrijgen bij het Integraal Kankercentrum 
Amsterdam,, Plesmanlaan 125, 1066 CX Amsterdam (020 - 346 25 25) of bij het Pijnkenniscentrum Acade-
mischh Ziekenhuis Rotterdam, Dr. Molenwaterplein 40, 3015 GD Rotterdam, (010 - 463 48 59) 
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DANKWOOR D D 

Toenn ik in juli 1993 bij het Nederlands Kanker Instituut/Antoni van Leeuwenhoek 
ziekenhuiss kwam werken, was er nog lang geen sprake van een promotie, niet qua taken en 
zekerr ook niet qua eigen plannen. Dat het uiteindelijk toch zover is gekomen, is bovenal te 
dankenn aan mijn promotor Frits van Dam en twee zwangerschapsverloven die mij in staat 
hebbenn gesteld het proefschrift te voltooien. 

Ikk ben mijn promotor profdr. F.S.A.M. van Dam dankbaar voor zijn geduld en zijn 
vertrouwenn in mij. Frits, ik heb veel van je geleerd, soms met woede, maar vaak ook met veel 
plezier.. De wil je in het bijzonder bedanken voor je steunende en stimulerende rol in de laatste 
fasee van de totstandkoming van dit proefschrift. 

Mij nn co-promotor dr. R. de Wit ben ik dankbaar voor haar grote bijdrage aan dit 
proefschrift.. Rianne, ji j bracht mij de beginselen van wetenschappelijk onderzoek bij. Ik vond 
hett erg stimulerend om met je te discussiëren over mijn, maar ook ander 
verplegingswetenschappelijkk onderzoek en heb bewondering voor je enthousiasme en je 
vermogenn in bijna alles een onderzoek te zien. 

Brigittee van Campen, Yvonne den Hartog, Rietje Klievink en Marianne Hanneman 
verdienenn speciale aandacht. Jullie inzet was enorm. Het interviewen van patiënten met pijn 
iss bepaald geen sinecure. Roos Nieweg, Janny Noort en Margret Wagenaar hebben het 
mogelijkk gemaakt om het hoofdonderzoek uit te voeren in hun ziekenhuis. De ben Gerda 
Barkmeijer,, Annelies Mieogir en Magda Aartsen dank verschuldigd voor de wijze waarop zij 
inn de vervolgstudie verpleegkundigen hebben geleerd pijn te meten op een schaal van nul tot 
tien. . 

Hett Integraal Kankercentrum Amsterdam en zijn directeur, mr. W. Heijbroek-de Clercq ben 
ikk dank verschuldigd voor de mogelijkheden die zij geboden hebben om het 
pijnregistratieprojectt te continueren na afloop van het hoofdonderzoek. Ron Kroon wil ik 
bedankenn voor zijn inzet als regisseur bij de instructievideo "Pijn van nul tot tien" en het 
bedenkenn van de titel. 

Martinn Muller heeft mij bijgestaan met statistische adviezen in enerverende tijden. Laraine 
Visserr ben ik erkentelijk voor de vaak vele Engelstalige correcties. Dank gaat ook uit naar de 
ledenn van de beoordelingscommissie voor het kritisch lezen van het proefschrift. Niet iedereen 
diee een bijdrage aan dit proefschrift heeft geleverd wordt met naam genoemd, maar ieders 
bijdragee heb ik zeer op prijs gesteld. 

Dee ben de patiënten veel dank verschuldigd voor de moeite die ze hebben genomen om aan 
hethet onderzoek mee te doen en uitvoerig over hun pijn te vertellen. Het hoofdonderzoek is 
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uitgevoerdd op verpleegafdelingen van het Academisch Medisch Centrum te Amsterdam, 
Ziekenhuiss Gooi-Noord te Laren en De Heel Zaans Medisch Centrum te Zaandam. De 
vervolgstudiee is uitgevoerd in het Slotervaart Ziekenhuis, St Lucas Andreas Hospital (locatie 
Andreass en locatie Lucas) en BovenU ziekenhuis te Amsterdam en het Rode Kruis Ziekenhuis 
tee Beverwijk. De wil de verpleegkundigen en artsen van de deelnemende verpleegafdelingen 
hartelijkk bedanken voor hun inzet en medewerking. 

Veell  plezier heb ik gehad met mijn collega's op de afdeling Psychosociaal Onderzoek en 
Epidemiologiee van het NKI/AvL . Een kamer delen met Simone Loonstra en Sanne Schagen 
heeftt gezorgd voor veel afleiding die ik niet zou hebben kunnen missen. Teus van Barneveld, 
Liesbethh Bergman, Symone Detmar, Marja van den Hoorn, Helen Klip, Karin van der Kooy, 
Martinn Muller, Matti Rookus, Kommer Sneeuw en Lidwina Wever zorgden ervoor dat werk 
enn plezier in balans bleven. Ook wil ik mijn collega's van het Integraal Kankercentrum 
Amsterdamm bedanken voor de fijne samenwerking. 

Mij nn paranimfen, Jacqueline de Rond en Marianne Hanneman, ben ik erkentelijk dat zij mij 
willenn ondersteunen op het moment suprème. Ik hoop dat julli e het proefschrift goed gelezen 
zullenn hebben. 

Hett schrijven van een proefschrift blijf t ook in het privé-leven bepaald niet onopgemerkt. 
Lievee Peter, ik wil je bedanken voor het vertrouwen datje gehad hebt in mij en ik ben blij dat 
ikk voortaan mijn vakantiedagen weer met jou doorbreng in plaats van met Frits. Michiel en 
Ariane,, mijn schatten, tegen de tijd dat julli e dit kunnen lezen, zal ik proberen uit te leggen 
waaromm ik zo veel tijd besteed heb aan het kwijtraken van één letter van mijn titel. Kan ik dat 
eigenlijkk wel? 
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CURRICULU MM  VITA E 

Marliess de Rond is geboren op 9 februari 1965 te Noordoostpolder. Haar lagere 
schoolperiodee bracht zij door in Creil. In 1983 behaalde zij haar einddiploma HAVO te 
Emmeloord.. In 1984 begon zij aan de HBO-V in Amsterdam. Na afronding van deze 
opleidingg in 1988 was zij eenjaar werkzaam in de verpleging. In 1989 ving zij aan met de 
studiee Gezondheidswetenschappen aan de Universiteit van Maastricht. Gedurende haar 
studiee Verplegingswetenschap volgde zij een jaar lang blokken Beleid en Beheer. Drie jaar 
studiee werd in 1992 afgerond met als hoofdrichting Verplegingswetenschap. 

Vann 1993 tot 1995 werkte Marlies de Rond als wetenschappelijk medewerker bij het 
Nederlandss Kanker Instituut/Antoni van Leeuwenhoek ziekenhuis aan het onderzoek: 
"Inpatients'' pain assessments: a nursing pain intervention study". Gedurende deze periode 
heeftt zij ook als onderzoeksassisstent geparticipeerd in de Delta-trial. Zij interviewde 
AIDS-patiëntenn die deelnamen aan een Kwaliteit van Leven onderzoek. Van 1995 tot 1998 
wass zij werkzaam bij het Integraal Kankercentrum Amsterdam. Als projectmanager heeft 
zijj  het pijnregistratieproject geïmplementeerd in negen ziekenhuizen. Het proefschrift is 
gebaseerdd op beide pijnprojecten. Momenteel is zij werkzaam bij de artsenfederatie 
(KNMG)) als medewerker Organisatie & Evaluatie bij het project Steun en Consultatie bij 
Euthanasiee in Nederland (SCEN). 

Dee auteur woont samen met Peter van Rijthoven. Samen met hem heeft zij twee 
kinderen:: Michiel (1998) en Ariane (2000). 





Stellingenn behorende bij het proefschrift 
'Painn from zero to ten: effects of a Pain Monitoring Program for nurses' 

Marliess de Rond 

1.. Verpleegkundigen zijn niet goed op de hoogte van de pijn van patiënten. 

2.. Verpleegkundigen en artsen hebben dezelfde kennistekorten over pijnbestrijding. 

3.. Vooral patiënten met matige pijnklachten worden in het ziekenhuis onderbehandeld 
voorr hun pijn. 

4.. Slechts 70% van de patiënten met pijn krijgt door de arts pijnstillers voorgeschreven, 
daarvann krijgt slechts driekwart deze pijnmedicatie verstrekt door de 
verpleegkundigen. . 

5.. Of een patiënt adequaat wordt behandeld, kan het beste worden vastgesteld door de 
patiëntt zelfde pijndrempel middels een cijfer te laten bepalen en niet door de 
pijndrempell  op 5 vast te stellen zoals door de American Pain Society wordt 
aanbevolen. . 

6.. Pijnregistratie hoort een integraal onderdeel te zijn van de dagelijkse verpleegkundige 
zorg. . 

7.. Er zijn veel paralellen tussen verpleegkundigen en huisartsen: beide beroepsgroepen 
zijnn 'doemensen' die klagen over een slecht imago en een te lage waardering. 

8.. Doordat terminale patiënten nogal eens morfine associëren met euthanasie weigeren 
zijj  ten onrechte pijnbestrijding waardoor zij meer pijn hebben dan nodig is. 

9.. Aangezien verloskundigen geen opioide pijnstillers mogen voorschrijven wordt bij 
thuisbevallingenn onnodig veel pijn geleden. 

10.. Chemotherapie gaat soms gepaard met cognitieve stoornissen die na langere tijd nog 
aanwezigg zijn. 

11.. Het Pieterpad wordt vooral bewandeld door intellectuelen. 

12.. Tomatenketchup is gezonder dan tomaten. 

13.. Avondmensen zijn aanzienlijk intelligenter dan ochtendmensen. 
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