
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Pain from zero to ten : effects of a pain monitoring program for nurses

de Rond, M.E.J.

Publication date
2001

Link to publication

Citation for published version (APA):
de Rond, M. E. J. (2001). Pain from zero to ten : effects of a pain monitoring program for
nurses. [Thesis, externally prepared, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:23 May 2023

https://dare.uva.nl/personal/pure/en/publications/pain-from-zero-to-ten--effects-of-a-pain-monitoring-program-for-nurses(c3469b98-accf-447b-a35d-7a66d1c2e777).html


Chapterr 5 

AA Pain Monitoring Program for nurses: 
effectt on the administration of analgesics 

Dee Rond MEJ, De Wit R, Van Dam FS AM, Muller MJ. A Pain Monitoring Program for 
nurses:: effect on the administration of analgesics. Pain 2000;89:25-38. 
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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 
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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 



c c o o 
c c 
t t 
O O 

c c 

o. . 

i i 
f^^  Co"^ 
oo — o 

' tt  SO <N 
000 ON 

&> > 

CL . . 

<u u 

£ £ 
<u u 
'S S 
'C 'C 

cd d 

> > 

CC CL 
OO 3 
'*== 2 
gg & 

soo  ö 
C ll  OJ 

<=>> Z Z 

—— ^r o — 

ooo 1̂  so — 

22 Z 

<*>> (N f ) 
ONN — K 

soo t —̂' 

__ sq — 
O WW o 
r -- f*> — 
^ - ^^  "w * >—^ 
ONN t-*  SO 
Tff  m m 
(NN — 

t -- r --

oo o 

sO O 

o o 

(NN f*l V\ 
V)) © -*t 

v^^  ON O 
M OO 6 

.22 C« ^  „ 

a»» .3 O ---
0CC O 'S O. 

t^^  <*i a *© 
<-oo  — ' t f*> 

„„  ^  „  <» 

oo o o 
OO fi  >n 
v>> (N (N 

<NN SO * 0 
Ovv  TT T T 

OO 00 m 
r^^  v i i ^ 
(*11 — T t 

000 » 1 ^ 
OO <N 00 

r̂  ^ 
<*1 1 

(NN 00 
OO so 

f SS — 

o\\ r~ 

OSS f * l OO 0 0 vqq sq 
<NN 0 0 
0 00 — 
C ll  SO 

h ^ aa V) 

—— m so <*i 

V22 ON 

O ;;  o o 
CNN r-^ 
ONN O 
»/11 SO 

</ii  SO 
i / ll  o 
—— so 
(NN — 

JS S 

Ëb b 

>>> p 

1 1 oo -a « 
__ o U " 3 

« * -- «S « S 
OO « « "5 
*>> .£ .£ M 

II 1 'ï § 
.gg (2 £ £ 

.22 § r-" 
ooo E : -

-- ^  ' o o 

enn Q || 

.22 § r-" 
\\ c  M 

roro  «* w w rt  , . 00 

1 5 == .§.-! = 

<22 «.§> - is — 
oo  tf»  B-S fi 
411 -Ï3 <=» o E o 

'33 !s j -
S" " f & & 

SS 1 S  -
aa S3 c ao g oo 



EffectEffect on the administration of analgesics 91 91 

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 
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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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