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    SUMMARY  
The effectiveness of a continuing pain education program, directed to surgical 

cancer nurses, was investigated in a pretest posttest controlled intervention 
study. ANCOVA for repeated measures revealed that the programme resulted in 
a lower pain intensity of surgical colon and breast cancer patients (p = 0.02). 
However, no effects were found on pain duration, sleepless hours as a result of 
pain, state anxiety, mood disturbances, and duration of hospitalization. It is 
assumed that because the pain CE programme had a moderate impact on pain 
intensity, this had no consequences for the other outcome variables mentioned. 

   INTRODUCTION  
Adequate pain relief for surgical cancer patients is of great importance, for humane as well 

as for medical reasons. Postoperative pain may reinforce anxiety and other mood 
disturbances, compromise patient outcomes, and result in longer recovery periods (Acute 
Pain Management Guideline Panel, 1992; Bonica, 1987). However, several researchers 
indicated that in practice pain is often insufficiently relieved (e.g., Abbott et al., 1990; Carr, 
1990). Paice et al., (1991), for instance, interviewed a group of surgical cancer patients and 
found that 76% had mild to severe pain at the time of the interview. 

  One of the reasons for insufficient pain relief may be that nurses do not always assess the 
presence and characteristics of pain (Paice et al., 1991; Grossman et al., 1991). In addition, 
many nurses administer analgesics irregularly and in ineffective dosages (Carr, 1991; Closs, 
1990). Furthermore, nurses often do not make optimum use of nonpharmacological 
interventions, like relaxation, distraction and massage (Dalton, 1989). 

  Continuing education (CE) seems to be a way to bridge these gaps. However, of the 
studies on pain CE programmes for nurses (for an overview, see Francke et al., 1996a), only 
four have examined whether patients are also affected by the CE programme (Degner, et al., 
1982; Foglesong, 1983; Foglesong et al., 1987; Sofaer, 1984). In the Foglesong (1983) and 
Foglesong et al. (1987) studies it was concluded that surgical patients admitted after the 
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programme had less pain complaints. Sofaer (1984) found that surgical patients admitted 
after nurses participated in CE on pain had lower pain intensity and fewer hours of pain on 
postoperative days 0 and 1. Degner et al. (1982) established after a pain CE programme for 
nurses, that oncological patients had more pain-free periods, probably as a result of changes 
in nurses’ pharmacological pain management. 

  In view of the limited number of studies on the effects of nursing pain programmes, 
further research in this field is needed. Within this scope, a CE programme on pain 
assessment and management was evaluated in both nurses and patients. In Francke (1996) 
and Francke et al. (1996b and 1997) the effects of the CE pro- gramme on nurses were 
described. To summarize, the programme led to an increase in the quality of nurses’ pain 
assessment practices. In addition, the programme resulted in an increase in the quality of 
physical and relaxation interventions (e.g. use of a relaxing foot massage and structured 
relaxation exercises). Furthermore, the programme led to an increase in the duration and 
quality of psychosocial interventions (e.g. provision of information and emotional support). 
The programme also led to an improvement in the quality of nurses’ analgesic 
administrations, and to an increase in the quantity of nonopioids administered. Whether the 
CE programme had also consequences for patients is discussed in this article. The following 
research questions are addressed:  

Does the CE programme result in:  
a decrease in patients’ postoperative pain?  
More specifically formulated,  
(a) a decrease in the intensity of postoperative pain?  
(b) a decrease in pain duration during the day?  
(c) a decrease in the number of sleepless hours as a result of pain?  
2. a decrease in patients’ state anxiety and mood disturbances?  
3. a decrease in patients’ length of hospitalization?  

METHOD  

Design  
Effects of the programme were measured in a pre-test post-test control group design, in 

which randomization took place on ‘ward level’. In each of the five participating hospitals, 
one ward was randomly allocated to the experimental condition (CE programme for nurses) 
and another ward to the control condition (no CE programme for nurses). Data from patients 
in both conditions were collected in two measurement periods:  

• 0–3 months before the programme (period M1);  
• 3–6 months after the programme (period M2). 

  Sample  
Five Dutch general hospitals, chosen on the basis of geographical proximity, participated in 

the study. In each hospital, two surgical wards were involved that hospitalized both cancer 
and noncancer patients. 

  Effects of the CE programme were measured in 152 surgical cancer patients. Patients 
studied met the following inclusion criteria: being hospitalized for a curative resection of 
colon or breast cancer; having a life expectancy of more than 6 months; active command of 
the Dutch language. The 152 patients who participated in the study were spread over four 
groups:  

• a group admitted to the ‘experimental wards’ in period M1 (n = 15 colon cancer patients 
and 27 breast cancer patients);  

• a group admitted to the ‘experimental wards’ in period M2 (n = 11 colon cancer patients 
and 30 breast cancer patients). This group concerns the patients attended by nurses after the 
CE program;  
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• a group admitted to the ‘control wards’ in period M1 (n = 15 colon cancer patients and 26 
breast cancer patients);  

• a group admitted to the ‘control wards’ in period M2 (n = 13 colon cancer patients and 15 
breast cancer patients). 
Measurements were restricted to only two patient categories (surgical colon and breast 
cancer patients) to increase the chance of valid conclusions.Particularly these two patient 
categories were selected because of the high prevalence of colon and breast cancer, which 
facilitates patient recruitment. Another reason for this selection was that the surgical 
treatment of colon and breast cancer is often connected with pain (Daut and Cleeland, 1982). 

  Permission for patient recruitment was obtained from the medical specialists and ethical 
committees. Patients who met the inclusion criteria (see before) were asked to participate 
through head nurses or other executive nurses. In addition to this direct request, the patients 
were given an information letter in which goals and procedures of the study were explained. 
From all patients informed consent was obtained. None of the patients who consented to 
participate in the study dropped out. (For comments on non-cooperation of patients, see 
section ‘Discussion’.)  

Intervention 
The CE programme on pain assessment and management consisted of eight weekly 3-hour 

sessions. A follow-up meeting was held 4 months after the end of the programme. 
Programme items dealt with were:  

(i) characteristics of pain (e.g. its uniqueness for every patient and its subjectivity) and 
assessment of pain (e.g. pain history taking and the use of rating scales);  

(ii) psychosocial interventions (e.g. provision of psychosocial support and information);  
(iii) physical and relaxation interventions (e.g. massage, and use of relaxation and 

distraction techniques); (iv) pharmacological pain management (e.g. rationale of scheduled 
analgesics, and real risks of side-effects). 
Approximately 3 contact hours were devoted to programme item (i), 7.5 contact hours to 
item (ii), 6 contact hours to item (iii) and 4.5 contact hours to item (iv). Remaining contact 
hours had a more general character (e.g. group evaluations). 

  Elaboration of the above themes was related to the surgical-oncological background of 
participants.This resulted in more emphasis on acute rather than chronic pain assessment and 
management. 

  Various didactic strategies were used: introductions by the teachers, discussions in the 
group as a whole and in small groups, practical exercises and provision of relevant literature. 

  In principle, all the qualified nurses of a ward team (including head nurses and team 
leaders) participated together in the program. Only in exceptional cases (e.g. protracted 
illness or pregnancy) was an exception made. Coordinating head nurses and division 
managers who were not directly involved in patient care did not participate. The programme 
took place in a room in the participating hospital and was presented by two instructors: one 
with a professional background in nursing and education and the other with a background in 
adult education. 

  Instruments  
Pain intensity was measured with the single item Numerical Rating Scale. This scale ranges 

from 0 (no pain at all) to 10 (worst pain), and has been established as valid and reliable 
(Scott and Huskusson, 1976). 

  For measuring the pain duration during the day and the number of sleepless hours as a 
result of pain, two relevant items of the Dutch version (Verkes et al., 1989) of the McGill 
Pain Questionnaire Quality of Life-scale (Melzack, 1975) were used. The reliability and the 
validity of the Dutch version have shown to be satisfactory (Verkes et al., 1989; Vanderiet et 
al., 1987). 

  For measuring state anxiety, four items of the Dutch version (Van der Ploeg et al., 1980) 
of the State-Trait and Anxiety Inventory (Spielberger et al., 1970) were used. The Dutch 
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version is a valid and reliable instrument and consists of one scale measuring state anxiety 
and another scale measuring trait anxiety (Van Der Ploeg et al., 1980). For research 
requiring repeated measures it is not unusual to select a few items (Ven Knippenberg et al., 
1990). In this study the items 1, 3, 5 and 17 from the state anxiety scale were used. These 
items are mentioned by Van der Ploeg et al. (1980) as suitable when a selection must be 
made. 

  The Dutch, shortened adaptation of the Profile of Mood States (McNair et al., 1971) was 
used for measuring mood disturbances. This valid and reliable instrument (Wald and 
Mellenbergh, 1990) consists of 32 items and has five dimensions: depression, anger, fatigue, 
vigour and strength. 

  Finally, patient files were used to gather information on sociodemographic data and length 
of hospitalization. 

  Data collection procedures  
Patients were visited in the hospital (about 4.00 a.m.) the day before and two and four days 

after surgery. Data were derived from patients by the researcher using the questionnaires’ 
formats. 

  Within the framework of the patient file audit, all relevant parts of the patient files were 
copied after the patients were discharged from the hospital. 

  Statistical analyses  
For continuous data, differences in background characteristics were tested with ANOVA, 

while hierarchical loglinear analysis was used for categorical data. The two-sided 
significance level was fixed at 0.05. 

  Effects on all patient outcomes were determined by ANCOVA for repeated measures. 
  Testing took place for the ‘interaction between condition and measurement period’ and for 

the ‘interaction between condition, measurement period and patient category’. 
  Statistical adjustments were made for several covariates (see below Tables 2, 3 and 4), all 

combined in a multivariate confounder score (Miettinen, 1985). One-sided testing with a 
significance level of 0.05 was utilized for all outcome variables, because the programme was 
expected to result solely in positive effects. 

  Initially, data on the outcome variables ‘State anxiety’ and ‘Mood disturbances’ did not 
meet the ANCOVA’s assumption of normality and therefore a square root and logarithmic 
transformation were respectively applied. 

  RESULTS  

Background characteristics  
There were no significant differences between colon cancer patients in the experimental 

condition and those in the control condition with respect to the following background 
characteristics: ‘Sex’, ‘Age’, ‘Type of surgery’, and ‘Hospital’. Neither were there 
significant differences between experimental and control breast cancer patients with respect 
to the background characteristics mentioned (see Table 1). 

   [TABLE 1]    

Postoperative pain  
Pain intensity. Pain intensity scores for postsurgical day 2 of patients in the experimental 

condition are lower after the programme than before; both in colon and breast cancer patients 
(see Table 2, and Figures 1 and 2). In other words, patients admitted after the CE programme 
had less intense pain on day 2 than comparable patients admitted before the program. There 
is a trend across the two measurement periods in the reverse direction in the control 
condition. 
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  There are no obvious changes across the measurement periods in colon and breast cancer 
patients’ pain intensity for day 4 in the experimental condition (see Table 2). However, there 
is some increase in colon cancer patients’ pain intensity for day 4 in the control condition. 
Statistical testing reveals significant interaction between condition and measurement period 
(see Table 2), indicating a difference between experimental and control patients. It can 
therefore be concluded that the programme had a positive effect on pain intensity. The 
interaction involving patient category was not significant, indicating beneficial effects for 
both colon and breast cancer patients. 

[TABLE 2], [FIGURE 1] AND [FIGURE 2]   
Pain duration. On days 2 and 4, patients also indicated the number of hours of pain they 

had experienced during the previous day. Table 2 shows that, although scores vary over time, 
there is no significant difference between experimental and control patients. This indicates 
that the programme did not lead to a decrease in duration of pain. 

  Sleepless hours as a result of pain. Experimental and control patients did not differ with 
respect to the number of hours that pain kept them awake (see Table 2). This leads to the 
conclusion that the programme did not significantly affect the number of sleepless hours 
either. 

  Psychological state  
State anxiety. Experimental colon and breast cancer patients’ anxiety scores for days 2 and 

4 are almost the same after the programme than before (see Table 3). There is no significant 
difference with patients in the control condition, indicating that the programme did not result 
in a decrease of patients’ state anxiety. 

  Mood disturbances. The programme did not result in a decrease in mood disturbances 
either. This conclusion can be derived from the nonsignificant difference between patients in 
both conditions (see Table 3). 

   [TABLE 3]    

Length of hospitalization  
The length of hospitalization of colon and breast cancer patients’ (computed from the day 

of surgery) varies considerably across the two measurement periods. There is, however, no 
significant difference between experimental and control patients (see Table 4), and the 
programme appears to have had no effect on length of hospitalization. 

   [TABLE 4]    

DISCUSSION  
The foregoing shows that the CE programme had a positive effect on surgical colon and 

breast cancer patients’ pain intensity. However, it is not completely clear which changes in 
nurses’ interventions are related to the decrease in patients’ pain intensity. Other parts of the 
study revealed that the quality of nurses’ psychosocial, physical and relaxation interventions, 
and the quality of nurses’ analgesic administrations improved (Francke, 1996; Francke et al., 
1996b and 1997). It is not very likely that effects on pain intensity are caused by quality 
improvements of psychosocial interventions, since there are no significant changes in state 
anxiety and mood disturbances. It seems more probable that quality improvements of either 
physical and relaxation interventions or analgesic administrations have resulted in less 
intense pain (Francke, 1996a). 

  No effects were established on duration of hospitalization. In this decade every patient is 
discharged from the hospital as soon as possible. It may therefore be too optimistic to expect 
significant changes on this outcome variable as a result of nurses participating in pain 
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programmes. For future studies, alternative outcome variables related to patients’ recovery 
process have to be searched for. 

  Despite the assessed decrease in pain intensity, patients’ pain duration, and number of 
sleepless hours as a result of pain did not change significantly. Probably the changes in pain 
intensity were too moderate to have consequences for the other outcome variables. 

  Previous studies on the impact of pain CE programmes on patients (Degner et al., 1982; 
Foglesong, 1983; Foglesong et al., 1987; Sofaer, 1984) did not determine the number of 
sleepless hours as a result of pain, state anxiety, mood disturbances or duration of 
hospitalization, impeding comparisons with the study presented. Sofaer (1984) did, however, 
determine patients’ pain intensity and duration. As in our study, Sofaer found no significant 
decrease in pain duration on day 2. Contrary to our findings, Safaer’s did not indicate a 
significant decrease in pain intensity for day 2. Sofaer did, however, assess a significant 
decrease in pain intensity scores for the postoperative days 0 and 1. It is not known if our 
programme had an equally positive effect on pain intensity scores for the first two 
postoperative days. No data were obtained from patients during these days to avoid extra 
burden immediately after surgery. Retrospective questions did not seem to be a useful 
alternative since patients in our sample found it difficult to remember the precise pain 
intensity for the immediate postoperative period. 

  Comparisons between our findings and those of other authors are also impeded by 
methodological differences. In contrast to our study, other pain CE studies which measured 
patient outcomes (Degner et al., 1982; Foglesong, 1983; Foglesong et al., 1987; Sofaer, 
1984), did not include a control condition. However, limited insight is provided into the 
extent to which changes can be attributed to a CE programme without a control condition. 
Illustrative is that if no control condition had been involved in the study presented, the 
changes in pain duration (see Table 2) would have been incorrectly related to the 
programme. Furthermore, none of the aforementioned CE studies involving measurements 
among patients used statistical adjustment for confounding variables. The study presented 
illustrates that this procedure is valuable in promoting the internal validity of results. For 
example, the average scores in Table 4 show a considerable, unexpected increase in the 
duration of hospitalization of experimental patients undergoing colon surgery. However, the 
difference in trend proved to be insignificant when statistical adjustments were made for the 
type of surgery and other relevant variables. It is recommended that future studies also use 
control group designs and statistical adjustment for confounding variables. More insight into 
the effects of pain CE programmes on patient outcomes may then be gained. 

  Finally, a short comment on noncooperation of patients and how this may have affected 
the reliability of the data. As stated, patients were indirectly recruited through nurses. Nurses 
did not systematically inform us about patients who did not want to cooperate. However, 
nurses did suggest that the percentage of noncooperation was very low (probably less than 
10%). This indicates that the results are to a large extent representative for the population of 
surgical colon and breast cancer patients admitted to the five hospitals involved. However, 
because patients experiencing a high level of physical or psychological discomfort probably 
refused more often than patients with less discomfort there may be limited bias. 
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