
European Journal of Oncology Nursing 52 (2021) 101945

Available online 26 March 2021
1462-3889/© 2021 Elsevier Ltd. All rights reserved.

Effect of a theory-driven educational intervention on the level of 
knowledge, attitudes, and assessment practices regarding breakthrough 
cancer pain (BTCP) management among medical nurses in Hong Kong 

Carman Y.L. Kwok b, Dorothy N.S. Chan a,*, Winnie K.W. So a 

a The Nethersole School of Nursing, The Chinese University of Hong Kong, Hong Kong, SAR, China 
b Haven of Hope Sister Annie Skau Holistic Centre, Hong Kong, SAR, China   

A R T I C L E  I N F O   

Keywords: 
Breakthrough cancer pain 
Education 
Nurses 
Knowledge 
Attitudes 
Assessment 
Practices 

A B S T R A C T   

Purpose: To examine the effect of an educational intervention intended to improve medical nurses’ adherence to 
breakthrough cancer pain (BTCP) assessment practices and their level of knowledge, attitudes and perceived 
assessment practices regarding BTCP management. 
Methods: Nurses working in a regional hospital were recruited to this quasi-experimental study. The intervention 
group received a 3-h educational workshop and one session of individual clinical instruction, whilst the control 
group did not receive any intervention. Chart audits were performed to examine adherence to BTCP assessment 
practices as the primary outcome. A self-developed questionnaire was used to measure nurses’ knowledge, at-
titudes and perceived assessment practices regarding BTCP management as the secondary outcomes. The chi- 
square or Fisher’s exact test was used to compare the rate of adherence to BTCP assessment practices between 
groups. A generalised estimating equation was used to compare changes in knowledge, attitudes, and perceived 
assessment practices between groups over time. 
Results: One hundred and five nurses completed the study. The chart audits revealed a significantly higher rate of 
adherence to BTCP assessment practices in the intervention group after the intervention (p < .05). The inter-
vention group exhibited significant positive changes in scores for knowledge (β = 25.49, p < .001), attitude (β =
0.98 to 2.81, p < .01), and their perceived assessment practices (β = 1.33 to 3.14, p < .002) when compared with 
the control group. 
Conclusions: This theory-driven educational intervention significantly improved the medical nurses’ adherence to 
BTCP assessment practices and their level of knowledge attitudes and perceived assessment practices regarding 
BTCP management.   

1. Introduction 

Cancer pain management is an essential part of the care of cancer 
patients and is of particular importance for patients with advanced-stage 
cancer. Indeed, the results of a systematic review indicated that 64% of 
patients with advanced cancer require pain management (van den 
Beuken-van Everdingen et al., 2007). Clinical practice guidelines have 
been established to guide assessments of cancer pain, and appropriate 
pain management is given to patients according to the assessed severity 
of pain (Fallon et al., 2018; World Health Organization [WHO], 2018). 
In accordance with these guidelines, the constant administration of 
appropriate analgesics generally enables background cancer pain to be 

stabilised and controlled. However, patients may sometimes experience 
transient pain exacerbation, which is known as breakthrough cancer 
pain (BTCP). 

BTCP may occur spontaneously or in response to a specific predict-
able or unpredictable trigger (Davies et al., 2009). It is very common; 
almost 75% of patients with advanced cancer experience significant 
episodic BTCP despite receiving an analgesic regimen that controls their 
background pain (Mercadante, 2015). Patients with BTCP experience 
profound adverse effects that often interfere with activities of daily 
living and thus reduce their quality of life and societal roles (Breivik 
et al., 2009; Davies et al., 2013; Webber et al., 2011). Moreover, these 
patients have a higher risk of anxiety and depression (Li et al., 2017), 
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and their care places additional burden on medical resources (e.g., 
hospitalisation and emergency visits) (Abernethy et al., 2008; Fortner 
et al., 2002). 

The diagnostic algorithm for BTCP assessment proposed by Davis 
et al. (2009) is used as a guide to identify patients with BTCP, who 
should then be treated with a rescue medicine, such as morphine (WHO, 
2018), to minimise their pain. Even though such measures are available, 
BTCP remains under-treated (Deandrea et al., 2014), possibly due to 
insufficient knowledge regarding BTCP assessment and health pro-
fessionals’ attitudes towards the use of opioid analgesics (Salim et al., 
2017). Reviews indicate that the main barriers faced by health pro-
fessionals in providing effective cancer pain management to patients 
include insufficient education, negative beliefs about the adverse effects 
of opioids, inadequate pain assessment and poor adherence to docu-
mentation (Kwon, 2014; Salim et al., 2017). A survey conducted in 
European countries also revealed that oncology nurses encountered 
difficulties in assessing BTCP and that approximately 38% of them were 
unaware of the analgesics that could be prescribed for BTCP (Rustøen 
et al., 2013a). Moreover, approximately 34%–42% of these nurses stated 
that they refrained from advising patients to request strong painkillers 
because of their adverse effects and because the patients’ pain was not 
always severe (Rustøen et al., 2013a). 

It has been suggested that an effective educational strategy needs to 
be developed to train and improve health professionals’ knowledge, 
attitudes and clinical practices regarding cancer pain management 
(Admass et al., 2020; Bernardi et al., 2007; Jho et al., 2014; Yildirim 
et al., 2008), as properly trained health professionals would be able to 
facilitate the delivery of cancer pain education to cancer patients who 
experience background pain and BTCP and thus improve the manage-
ment of BTCP (Herrero et al., 2020; Lovell et al., 2014; Wilkes et al., 
2003). An interventional study was conducted to examine the effects of 
cancer pain education delivered by trained nurses to patients with 
cancer pain recruited from both inpatient and outpatient settings (Koh 
et al., 2018). This intervention was found to significantly reduce the 
patients’ overall pain intensity and improve their quality-of-life out-
comes. Furthermore, the patients recruited from outpatient groups 
showed an increase in the use of short-acting analgesics for BTCP (Koh 
et al., 2018). 

Nurses are key players in the identification, assessment and timely 
management of cancer pain, and it has been recommended that nurses 
who work with cancer patients receive further education and training on 
BTCP management (Porta-Sales et al., 2016). However, not all cancer 
patients admitted to hospital will be assigned to oncology or palliative 
care units, and some studies have found that 42%–60% of cancer pa-
tients are admitted to acute care settings and general medical wards 
(Mameli et al., 2018; Young et al., 2016). In Hong Kong, a local study 
revealed that 50% of patients with advanced cancer were admitted to 
non–palliative care settings, such as medical wards, during their last 6 
months of life (Tse et al., 2007). Baek et al. (2016) found that 29% of 
cancer patients with moderate to severe background cancer pain who 
were admitted to a general ward reported experiencing BTCP. Omran 
et al. (2014) investigated the knowledge and attitudes about pain 
management held by oncology and non-oncology nurses and observed 
that the nurses’ knowledge differed significantly in relation to the ade-
quacy of their professional training (Omran et al., 2014). Lai et al. 
(2003) examined whether nurses in Taiwan were prepared to manage 
cancer pain, and whether their knowledge of pain management would 
differ depending on the ward setting. In that study, nurses working in 
oncology and emergency units exhibited a higher level of knowledge 
about pain management, compared with nurses in other settings (e.g., 
medical and surgical units) (Lai et al., 2003). Lui et al. (2008) revealed 
that nurses who worked in medical wards in Hong Kong had insufficient 
knowledge and inappropriate attitudes regarding cancer pain manage-
ment, including BTCP management. In view of these, nurses must be 
equipped with better knowledge and skills to deliver the best pain-relief 
therapy to their cancer patients. In this context, adequate training of 

nurses in the management of BTCP would enable them to assess patients 
correctly and deliver treatment more rapidly. Thus, an educational 
intervention for BTCP management among nurses working in medical 
wards is needed in the local context. The aim of this study was to develop 
an educational intervention for nurses in medical wards who care for 
patients with advanced cancer who experience BTCP, and to test 
whether this intervention can improve medical nurses’ adherence to 
BTCP assessment practices and their level of knowledge, attitudes and 
perceived assessment practices regarding BTCP management. 

2. Methods 

2.1. Design 

This quasi-experimental study with a non-equivalent group design 
was conducted in a regional acute-care hospital. Randomised and 
cluster-randomised controlled trial designs were considered infeasible 
because the nurses could not be blinded to their assigned groups within 
the same ward. It was also considered impractical to randomly assign the 
six medical wards involved in the study due to the wards’ locations: two 
male medical wards were both located on one floor (13th floor), while 
two female medical wards were both located on another floor (11th 
floor). The participating nurses in the intervention wards attended an 
educational intervention that comprised a 3-h theory-driven educational 
workshop and a single session of individual clinical instruction, whereas 
the participants in the control wards did not receive this intervention. 

2.2. Setting and participants 

The study was conducted from February to July 2017 in the Medical 
and Geriatric (M&G) unit of an acute regional hospital in Hong Kong. 
This unit comprises six acute medical wards with 292 beds, including 
two male wards, two female wards and two mixed wards. Cancer pa-
tients who receive palliative care services are usually admitted to these 
medical wards after an emergency admission, so the nurses who work in 
these medical wards are responsible for their care. Eligible nurses who 
met the following inclusion criteria were recruited into the study: 1) had 
a registered or enrolled nursing certification for working in the M&G 
unit; 2) were working in as a nursing officer/advanced practice nurse/ 
registered nurse/enrolled nurse; and 3) were providers of direct nursing 
palliative care. Nurses who served as ward managers, part-time staff and 
student nurses were excluded because they were not involved in the 
routine care of cancer patients. 

2.3. Sample size 

A similar study that aimed at improving nurses’ pain knowledge, 
attitudes and pain assessment practices (Zhang et al., 2008) was used to 
guide the sample size planning. That study revealed that nurses who had 
undergone a pain educational programme, compared with a control 
group of nurses, showed improved pain knowledge and attitudes by an 
effect size of 2.4 and a net improvement of 54% in pain assessment 
practice (72% vs 18%) at the end of the 3-month study period. To allow a 
more conservative effect size of 0.8 to be detected in our study, it was 
estimated using GPower 3.1 that a sample size of 34 nurses per group 
would be adequate to detect an effect size of 0.8 on the nurses’ knowl-
edge and attitudes with 90% power at a two-sided significance level of 
5%. Further allowing for an attrition rate of 20%, a requirement of 42 
nurses was estimated in both the intervention and the control groups. 
Furthermore, to detect a net difference of at least 30% in the pain 
assessment practice between the intervention and control groups via 
patient chart review, it was estimated that at least 56 patient charts 
would be required in each of the intervention group and the control 
group to achieve 90% power at a two-sided significance level of 5%. 
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2.4. Procedure 

2.4.1. Allocation 
Four of the six participating medical wards were on opposite sides of 

the same floor, and the intervention and control wards were selected 
from different floors to decrease the likelihood of contamination (i.e., 
nurses from the two wards meeting to discuss the intervention or sharing 
intervention materials). The two male medical wards on the 13th floor 
and one mixed ward on the 12th floor were allocated to the intervention 
group, and the two female medical wards on the 11th floor and one 
mixed ward on the 2nd floor were allocated to the control group. In 
addition, the participating nurses were requested not to access the 
Internet during the study period to obtain information regarding BTCP 
management. The nurses in the intervention wards were also asked not 
to discuss or share information about BTCP management with the nurses 
in the control wards. 

2.5. Intervention and control groups 

2.5.1. Intervention development and implementation in the intervention 
group 

A theory-driven educational intervention was developed based on 
the Theory of Planned Behaviour (TPB). The TPB holds that human 
behaviour is guided by “behavioural beliefs, normative beliefs and 
control beliefs” (Ajzen, 1991); behavioural beliefs produce a favourable 
or unfavourable attitude towards a behaviour, normative beliefs reflect 
an individual’s beliefs about others’ expectations regarding a particular 
behaviour, and control beliefs reflect an individual’s perceived control 
over and ability to display the behaviour. 

The TPB model is commonly used in the health care field, and its use 

has been shown to yield significant improvements in nurses’ knowledge 
and attitudes regarding cancer pain management and to successfully 
predict a nurse’s intent to conduct pain assessments (Godin et al., 2008; 
Nash et al., 1993). The intervention comprised the three components of 
the TPB, as follows: (1) a case scenario-based group discussion intended 
to increase the nurses’ positive beliefs regarding the likely effects of 
various behaviours on the experiences of patients with BTCP; (2) a 
speech delivered by the Department Operations Manager intended to 
improve the nurses’ beliefs regarding their normative expectations and 
how these expectations would increase the nurses’ adherence to correct 
BTCP assessment practices; and (3) the introduction of European 
Oncology Nursing Society (EONS) BTCP guidelines for BTCP manage-
ment (Wengström et al., 2014a) and a discussion of myths and mis-
conceptions related to opioid use, which were intended to improve the 
nurses’ beliefs regarding perceived control and confidence in their BTCP 
assessment and management skills. These three components of the TPB 
were integrated into the intervention, which comprised an educational 
workshop and individual clinical instruction intended to improve the 
nurses’ intention to perform BTCP assessment and their behavioural 
performance (i.e., actual adherence to assessment practices). Fig. 1 
shows how the TPB model was used to guide the development of the 
educational intervention. 

The educational materials used for the workshop comprised a pocket 
version of the 2013 EONS BTCP guidelines, a worksheet and a numerical 
rating scale (NRS) pain-assessment tool. The EONS guidelines for BTCP 
management contained a definition of BTCP, a classification of BTCP 
types, an algorithm for BTCP diagnosis, a BTCP assessment, a list of 
pharmacological and non-pharmacological interventions for BTCP and a 
reassessment of possible intervention outcomes. The educational stra-
tegies used were interactive lectures and group discussions aimed at 

Fig. 1. The TPB model-guided BTCP educational intervention.  

C.Y.L. Kwok et al.                                                                                                                                                                                                                              



European Journal of Oncology Nursing 52 (2021) 101945

4

improving the nurses’ knowledge and attitudes regarding cancer-pain 
assessment and management (Dalton et al., 1996; Ferrell et al., 1993; 
Francke et al., 1997; Ger et al., 2004; Gustafsson and Borglin, 2013; 
Hauck, 1986; Howell et al., 2000; Patiraki et al., 2006). Practical exer-
cises and distributed educational materials were also used to improve 
the nurses’ skills and assessment practices (de Rond et al., 2000; Plymale 
et al., 2001; Vallerand et al., 2004; Zhang et al., 2008) (Table 1). 

The number and duration of sessions and the implementation format 
were based on the results of a literature review, which reported that a 2- 
to 4-h theory-guided educational programme effectively improved 
nurses’ knowledge and attitudes concerning cancer pain management 
(Gustafsson and Borglin, 2013; Hauck, 1986). It was also found that a 
single session of individual clinical instruction regarding the use of a 
pain-rating scale and documentation of a patient’s pain effectively 
improved nurses’ knowledge, attitudes and assessment practices with 
regard to cancer pain (Zhang et al., 2008). Thus, our educational 
intervention comprised a 3-h workshop that involved multiple educa-
tional strategies. After each workshop, one session of individual clinical 
instruction at patients’ bedsides was arranged for each nurse. In this 
individual session, the nurses used the BTCP diagnostic algorithm and 
an NRS to assess patients and were supervised after the assessment while 
documenting the patients’ pain intensity and BTCP management. In this 
study, the intervention was delivered solely by the principal 

investigator, a qualified Advanced Practice Nurse specialised in pallia-
tive care, who ensured that the educational intervention was imple-
mented as intended. 

2.5.2. Control group 
The nurse participants in the control wards did not receive any 

intervention. 

2.5.3. Pilot test of the intervention 
Sixteen participants (eight nurses from the intervention ward group 

and eight from the control ward group) were recruited to participate in a 
pilot test of the preliminary effects of the intervention. The completion 
rate for both groups was 100%. The results indicated that this inter-
vention was feasible and acceptable and that it improved the medical 
nurses’ knowledge regarding BTCP management, with an effect size of 
0.58 (Kwok, 2018). The participants who took part in the pilot test also 
participated in the main study (Kwok, 2018). 

2.6. Data collection 

Ethical approval was obtained from the Kowloon West Cluster 
Research Ethics Committee [REC no. KW/FR-16-196(106-09)] and the 
Joint Chinese University of Hong Kong–New Territories East Cluster 
Clinical Research Ethics Committee (CREC no. 2016.576) in Hong Kong. 
Recruitment was solicited via public announcement and electronic mail 
to all eligible medical nurses. A public announcement was made by 
placing posters that briefly described the study on the notice boards of 
the medical wards. Additionally, lists of eligible nurses were obtained 
from the managers of the six medical wards. These nurses received the 
poster containing the brief study description via electronic mail. All sets 
of documents (an information sheet, a consent form, and an envelope) 
were distributed to interested eligible nurses in the wards by the prin-
cipal investigator. Consenting participants in both groups were asked to 
complete questionnaires with items related to nurses’ knowledge, atti-
tudes and perceived assessment practices regarding BTCP management 
at baseline (T0) and 12 weeks after the educational intervention (T1). 
The participants were asked to return the completed questionnaires in 
the provided envelope. Chart audits of cancer patients receiving palli-
ative care who were admitted to any of the six acute medical wards were 
performed 3 months before and after the educational intervention. 

2.7. Outcome measures 

The primary outcome of this study was the nurses’ adherence to 
BTCP assessment practices, which was assessed through a chart audit. 
The secondary outcomes were the nurses’ knowledge of and attitudes 
towards BTCP management and their perceived assessment practices, 
which were assessed using a self-reported questionnaire. It was antici-
pated that the nurses who received this theory-driven educational 
intervention would demonstrate improved knowledge and attitudes 
regarding BTCP management, resulting in positive change in behav-
ioural performance in their clinical practice. The medical nurses’ 
adherence to BTCP assessment practices was first evaluated using a chart 
audit, which enabled us to examine whether the educational interven-
tion effected a behavioural change in their BTCP assessment practices. 
The chart audit included all advanced cancer patients receiving pallia-
tive care services who were admitted to any of the six acute medical 
wards. The audit criteria associated with the seven BTCP assessment 
practice items were based on local practice and international guidelines 
(Ripamonti et al., 2011; Swarm et al., 2010; Wengström et al., 2014a). 
The seven chart audit items were 1) routine pain assessment of cancer 
patients upon admission, 2) BTCP assessment of admitted cancer pa-
tients who presented with pain problems, 3) assessment of BTCP in-
tensity using a validated pain-rating scale, 4) reassessment of the 
patients’ pain intensity, 5) administration of breakthrough opioid an-
algesics, 6) documentation of the patients’ pain intensity and 7) 

Table 1 
Educational Contents and Teaching and Learning Strategies used During the 3-h 
Workshop.  

Program Content Teaching and learning strategies 

Part 1 (5 minutes)  
Welcome and introduction.  
Part 2 (10 minutes)  
The Department Operations Manager 

(M&G Unit) was invited to deliver a 
speech about the goals of this education 
program and expectations of nurses’ 
responsibilities for BTCP assessment and 
management after training.  

Part 3 (45 minutes)  
1. Screening of a video of a patient’s 

experience of BTCP. 
1. Video screening 

2. Presentation of realistic patient scenarios 
and case sharing involving nurses’ 
positive and negative attitudes regarding 
BTCP management. 

2. Experience and case sharing 

3. Group discussion of the values and key 
roles of a nurse in the context of BTCP 
control. 

3. Group discussion and reflection 

Part 4 (60 minutes) 
Introduction of the BTCP guidelines.  
1. EONS guidelines for BTCP assessment 

and management. 
1. Lecture  

- Definition of BTCP. 2. Viewing educational videotape  
- Classification of types of BTCP. 3. Provision of educational materials, 

including a pocket-size copy of EONS 
BTCP guidelines and numerical rating 
scale (NRS) pain assessment tool  

- Algorithm for BTCP diagnosis.   
- Assessment of BTCP.   
- Management of BTCP.  
a) Pharmacological intervention.  
b) Non-pharmacological intervention.   
- Reassessment of BTCP.  
2. Discussion of the myths and 

misconceptions related to opioid use. 
4. Discussion 

Part 5 (60 minutes) 
Demonstration and practice of exercises 

regarding BTCP assessment and 
documentation.  

1. Demonstration of BTCP assessment and 
documentation. 

1. Role-playing 

2. Use of practice in case scenarios to 
reinforce nurses’ assessment skills. 

2. Hands-on practice with BTCP 
assessment and management.  
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documentation of the effects of BTCP management. The chart audits 
were conducted 3 months before and after the intervention. The charts 
of all nurses who attended the educational intervention were assessed by 
the principal investigator. 

Although a Nurses’ Knowledge and Attitude Survey (NKAS) was 
previously developed by Ferrell et al. (1993) to assess nurses’ knowledge 
and attitudes towards pain, the items in this survey did not specifically 
focus on an assessment of BTCP knowledge or the nurses’ attitudes to-
wards BTCP management. Therefore, we needed to develop a ques-
tionnaire to assess the nurses’ knowledge, attitudes and their perceived 
assessment practices targeting BTCP management in the local context to 
meet the aims of this study. The nurses’ level of knowledge, attitudes 
and their perceived assessment practices regarding BTCP management 

were evaluated using a self-reported questionnaire that was developed 
by a panel of eight clinical experts and academics, including a university 
nursing professor, palliative care specialists, nurse consultants from 
palliative care and pain specialties, an advanced practice nurse and a 
department operations manager from a medical specialty. After four 
rounds of revision, the questionnaire was finalised. It comprised three 
sections: knowledge (11 multiple-choice questions), attitudes (6 ques-
tions) and assessment practices (7 questions). 

The knowledge questionnaire items were based on international 
BTCP guidelines with the intent to evaluate the essential concepts and 
aspects of BTCP, that is, the definition, features, effects, diagnosis, types 
and management of BTCP (Wengström et al., 2014a). The possible 
scores on the knowledge section of questionnaire ranged from 0 to 11, as 

Fig. 2. Study flowchart.  
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correct and incorrect answers were given scores of 1 and 0, respectively. 
Correct answers were summed to yield a total score and converted to a 
total aggregate score of 0–100 points (i.e., total knowledge). A score of 
less than 60 was considered to indicate insufficient knowledge of BTCP 
management. 

The attitude items were based on international and local studies that 
sought to measure nurses’ attitudes towards the prioritisation of BTCP 
management, opioid addiction, opioid-induced adverse effects, 
perceived effects of non-pharmacological management, awareness of 
pharmacological treatment and confidence regarding BTCP assessment 
and management (Lui et al., 2008; Rustøen et al., 2013b; Tse and Chan, 
2004; Wengström et al., 2014b). The participants rated each statement 
in the attitude section on a scale of 1–10, with a higher score indicating 
more positive attitudes towards BTCP management. 

The assessment practices items were based on the BTCP guidelines 
and were directed by unit policies aimed to measure the local (Hong 
Kong) practice of nurses during BTCP assessment and reassessment, the 
use of a validated pain-rating scale, documentation of the patients’ pain 
intensity and the effects of BTCP management. In the assessment prac-
tices section, the participants rated each statement on a scale of 1–10, 
with a higher score indicating their greater perceived adherence to BTCP 
assessment practices. 

The content validity indices for the items in all three domains ranged 
from 0.97 to 1.00 (Polit et al., 2007). A face validity test was performed 
with 12 nurses to probe the clarity and relevance of the questionnaire 
items. They reported that each item was clear and relevant and could be 
completed within 20 min. As the 10 essential aspects of BTCP-related 
knowledge are not interrelated and the level of BTCP knowledge may 
depend on the nurses’ experience, the use of Cronbach’s alpha to assess 
the reliability of the knowledge domain may not be relevant (Taber, 
2018). Our questionnaire to test the reliability of nurses’ attitudes and 
assessment practices regarding BTCP management demonstrated Cron-
bach’s alpha values of 0.54 and 0.81 for the attitude and assessment 
practice domains, respectively. 

2.8. Data analysis 

Data were analysed using SPSS (version 22). Descriptive statistics 
and chi-square or Fisher’s exact tests were used to determine differences 
in the baseline characteristics between the intervention and control 
groups. A chi-square or Fisher’s exact test was used to compare the rates 
of adherence to BTCP assessment practices between the groups based on 
the results of a chart audit. An independent t-test and a generalised 
estimating equation (GEE) were used to compare changes in scores for 
the sections on nurses’ knowledge, attitudes and their perceived 
assessment practices regarding BTCP management between groups over 
time and to statistically account for nurses who were lost to follow up. 

3. Study results 

3.1. Recruitment and completion 

From 13 to February 28, 2017, 144 eligible nurses were identified, 
and 108 agreed to participate in the study (58 in the intervention group, 
and 50 in the control group). The study completion rate was 97% (n =
105); three participants were lost to follow-up due to resignation or 
maternity leave (Fig. 2). 

3.2. Participant characteristics 

Most of the 108 participants were female (77; 71%), were registered 
nurses (77; 71%) and had attained a Bachelor’s degree or higher (76; 
70%). More than half of the nurses (71; 66%) were younger than 30 
years, and more than half (67; 62%) had 5 years of work experience or 
less. The two groups of nurses were comparable in terms of age, rank, 
education level, work experience and prior BTCP education, but not in 

terms of sex (47 females and 3 males in the control group, whereas 30 
females and 28 males in the intervention group, p < .001) (Table 2). 

3.3. Effects of the intervention on adherence to BTCP assessment 
practices: chart audit 

All patients who were able to communicate, who were admitted to 
one of the six medical wards, and among them, those who fulfilled the 
audit criteria were included in the chart review. A total of 112 patient 
charts were included in the pre-intervention audit, and 133 patient 
charts were included in the post-intervention audit. The two groups did 
not differ significantly in the rates of BTCP assessment practices per-
formed before the intervention. A significantly higher rate of adherence 
to BTCP assessment practices was observed in the intervention group 
after the intervention (p < .05), except for routine pain assessment upon 
patient admission and administration of breakthrough opioid analgesics 
(Table 3). 

3.4. Effects of the intervention on nurses’ knowledge 

No statistically significant inter-group differences were found at 
baseline in knowledge (Table 4). At T1, the intervention group had a 
significantly higher total knowledge mean score than the control group 
(p < .001; Table 5). The GEE model revealed significant group-by-time 
interaction effects on nurses’ scores at T1 for total knowledge 
regarding BTCP management [β = 25.49; 95% confidence interval (CI), 
17.49 to 33.49; p < .001]. The total knowledge score in the intervention 
group improved from 53 ± 20.6 at baseline to 82 ± 15.3 at 12 weeks 
post-intervention, compared with 51 ± 19.8 at baseline and 55 ± 20.5 at 
12 weeks post-intervention in the control group. Specifically, at T1, the 
nurses in the intervention group had significantly higher knowledge 
scores regarding the types of non-volitional and volitional incident pain, 
non-volitional BTCP management, the differentiation of background 
pain from breakthrough pain and nursing interventions for BTCP man-
agement than those in the control group (p < .05; Table 6). 

Table 2 
Comparison of variables between the control and intervention groups at 
baseline.  

General demographic information of the participants (n = 108) 

Demographic Characteristics Control 
Group (n =
50)  

Intervention 
Group (n =
58)    

n %  n %  *p-value 

Sex   
Male 3 (6)  28 (48)  *< .001b 

Female 47 (94)  30 (52)   
Age   
≤30 years 31 (62)  40 (69)  .63 a 

31–45 years 19 (38)  18 (31)   
Rank   
Advanced Practice Nurse 9 (18)  12 (21)  .92 a 

Registered Nurse 36 (72)  41 (71)   
Enrolled Nurse 5 (10)  5 (8)   
Highest level of education   
Diploma 18 (36)  14 (24)  .40 a 

Bachelor 23 (46)  31 (54)   
Master 9 (18)  13 (22)   
Working experience   
<1 year 16 (32)  14 (24)  .07 b 

1–5 years 15 (30)  22 (38)   
>5–10 years 4 (8.0)  13 (23)   
>10 years 15 (30  9 (15)            

a Chi-square test. 
b Fisher’s exact test *p < .05. 
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3.5. Effects of the intervention on nurses’ attitudes 

No statistically significant inter-group differences in attitude were 
found at baseline (Table 4). At T1, the intervention group had signifi-
cantly higher scores on all attitude items, except the perceived effect of 
non-pharmacological intervention, than the control group (β = 0.49; p 
= .062). The GEE model revealed that at T1, there were significant 
group-by-time interaction effects on nurses’ attitudes regarding the 
prioritisation of patient care for BTCP (β = 0.98; 95% CI, 0.23 to 1.73; p 
< .01), addiction to opioid analgesics (β = 1.81; 95% CI, 0.81 to 2.81; p 
< .001), opioid-induced over-sedation and respiratory depression (β =
1.63; 95% CI, 0.58 to 2.68; p < .002), awareness of BTCP treatment 
availability (β = 1.76; 95% CI, 0.90 to 2.63; p < .001) and confidence in 
BTCP assessment and management (β = 2.81; 95% CI, 1.99 to 3.63; p <
.001; Table 5). 

3.6. Effects of the intervention on nurses’ perceived assessment practices 

No statistically significant inter-group differences were found at 

baseline, except for one practice item regarding the documentation of 
BTCP intensity (Table 4). At T1, the intervention group had significantly 
higher scores than the control group on all assessment practice items (p 
< .05). The GEE model revealed significant group-by-time interaction 
effects on the nurses’ perceived assessment practice at T1 regarding 
routine pain assessment for cancer patients upon admission (β = 2.02; 
95% CI, 1.07 to 2.97; p < .001), BTCP assessment of admitted cancer 
patients with pain problems (β = 1.35; 95% CI, 0.44 to 2.23; p < .002), 
assessment of BTCP intensity using a validated pain-rating scale (β =
2.28; 95% CI, 1.28 to 3.27; p < .001), administration of breakthrough 
opioid analgesics (β = 1.33; 95% CI, 0.49 to 2.16; p < .001), reassess-
ment of patients’ pain intensity (β = 1.90; 95% CI, 1.11 to 2.69; p <
.001), documentation of BTCP intensity (β = 3.14; 95% CI, 2.19 to 4.07; 
p < .001) and documentation of the effects of BTCP management (β =
3.06; 95% CI, 2.21 to 3.92; p < .001; Table 5). 

4. Discussion 

The findings demonstrate that a theory-driven intervention using 

Table 3 
Results of a Comparison of Documentation Rates Regarding BTCP Assessment Practices between Nurses in Intervention Wards and those in Control Wards at Baseline 
(T0) and 12 Weeks after Intervention (T1).  

BTCP assessment practice items Chart audit criteria Intervention 
wards 

Control 
wards  

Intervention 
wards 

Control 
wards    

At baseline 
(T0) 

At baseline 
(T0)  

At 12 weeks 
(T1) 

At 12 weeks 
(T1)    

Total Total  Total Total    

n n,% n n,% p- 
value 

n n,% n n,% p-value 

1. Routine pain assessment of the 
cancer patient upon admission. 

1) Cancer patient receiving palliative care 
2) Completed admission form  
a) pain intensity (VRS from no pain to 

extreme pain)  
b) pain location when patient had pain 

75 70 
(93) 

37 34 
(91.9) 

0.781 
a 

92 84 
(91.3) 

41 39 
(95.1) 

441a 

2. BTCP assessment of admitted 
patients presenting with a pain 
problems. 

1) Cancer patient receiving palliative care 
2) Patient had around-the-clock opioids for 
background pain 

28 7 (25) 6 1 
(16.7) 

0.56 b 39 37 
(94) 

11 3 
(27.3) 

*<.001 
b 

3. Assessment of BTCP intensity 
using a validated pain rating 
scale. 

1) Cancer patient receiving palliative care            

a) Numeric Rating Scale (NRS) 2) Patient had around-the-clock opioids for 
background pain 

7 0 (0) 1 0 (0) NA 37 32 
(86.5) 

3 3 (0) *.006 b  

b) Verbal Rating Scale (VRS) 7 4 (57) 1 0 (0) 0.500 
b 

37 5 
(13.5) 

3 3 
(100) 

*.006 b 

4. Reassessment of patients’ pain 
intensity. 

1) Cancer patient receiving palliative care 
2) Patient had around-the-clock opioids for 
background pain 
3) Patient complained of pain on admission 
4) Pain intensity was reassessed within 24 
hours 

19 6 
(31.6) 

2 1 (50) 0.567 
b 

23 22 
(96.5) 

71 1 
(14.3) 

*.001b 

5. Administration of breakthrough 
opioid analgesics. 

1) Cancer patient receiving palliative care 
2) Opioids for breakthrough pain as needed 
(PRN) were prescribed by physicians 

24 11 
(45.8) 

8 3 
(37.5) 

0.504 
b 

40 22 
(55) 

17 7 
(41.2) 

340 a 

6. Documentation of patients’ pain 
intensity. 

1) Cancer patient receiving palliative care 
2) Opioids for breakthrough pain as needed 
(PRN) were prescribed by physicians 
3) Documented patient’s pain intensity before 
opioids PRN and/or non-pharmacological 
interventions 
4) Patient had severe pain or NRS ≥7 

11 1 (9.1) 3 0 (0) 0.786 
b 

22 18 
(81.8) 

7 0 (0) *<.001b 

7. Documentation of the effect of 
BTCP management. 

1) Cancer patient receiving palliative care 
2) Patient received PRN opioids and/or non- 
pharmacological intervention for 
breakthrough pain 
3) Documented the effect 1 hour after opioid 
PRN and/or non-pharmacological 
interventions 
4) Patient reported pain relief or mild pain or 
NRS ≤3 

11 2 
(18.2) 

3 0 (0) 0.604 
b 

22 18 
(81.8) 

7 0 (0) *<.001b 

a Chi-square test. 
b Fisher’s exact test. NA, no statistics were computed because the practice was consistent; VRS, Verbal Rating Scale; NRS, Numeric Rating Scale.* p< .05. 
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multiple teaching and learning educational strategies yielded clinically 
and statistically significant improvements in the actual adherence to 
BTCP assessment practices, nurses’ level of total knowledge, attitudes 
and their perceived assessment practices regarding BTCP management 
12 weeks after the intervention among nurses who work in medical 
units. 

In this study, a questionnaire for assessing nurses’ knowledge, atti-
tude and assessment practices regarding BTCP management was 
developed by a panel of clinical experts and university academics. High 
content validity index scores were obtained for this instrument, which 
indicated the relevance of the concept being measured and the appro-
priateness of the scale items for reflecting the construct of interest in the 
local population and setting (Polit et al., 2007). The results of the face 
validity test supported the clarity and relevance of the questionnaire 
items. According to Hinton et al. (2004), Cronbach’s alpha values of 
0.5–0.7 indicate moderate reliability, and values of 0.7–0.9 indicate a 
high degree of reliability. Moss et al. (1998) reported that a Cronbach’s 
alpha value of greater than 0.6 indicates acceptable reliability. A lower 
Cronbach’s alpha value was obtained for the attitude domain (0.54), 
possibly due to the short scales and diverse constructs (Taber, 2018). 
More items could be added to the attitude domain to improve the alpha 
value in the future study. In addition to internal consistency, test-retest 
reliability and factor analysis should be used to assess the validity and 
reliability of the revised attitude domain. 

The two groups in this study shared similar demographic 

characteristics except for the sex distribution, and this difference was 
attributable to the allocation of female and/or male nurses working in 
the two female medical wards to the control group and those working in 
the two male medical wards to the study group. Accordingly, a gender- 
adjusted GEE model was used to address the limitation of the adopted 
study design and to evaluate the outcomes of the intervention. 

Nurses usually exhibited lower levels of confidence regarding BTCP 
assessment and management, likely due to a lack of knowledge. Nurses 
in countries with appropriate training have reported higher levels of 
confidence in BTCP management (Wengström et al., 2014b). Our study 
provides further evidence that educational intervention can lead to 
significant improvement in nurses’ confidence regarding BTCP assess-
ment and management. Furthermore, the pre-intervention chart audit 
showed no documentation of non-pharmacological nursing in-
terventions for BTCP management, which may be attributable to time 
constraints and heavy workloads in an acute ward setting. The 
post-intervention chart audits show that 27% of patients (n = 6) in 
intervention wards received simple non-pharmacological nursing in-
terventions such as positioning, which suggests that the intervention had 
improved the nurses’ adherence to assessment practices and BTCP 
management. 

Our chart audits demonstrated higher rates of adherence to all BTCP 
assessment practices items (>80%) in the intervention group than in the 
control group, except for the administration of breakthrough opioid 
analgesics. The intervention group’s lower adherence rate to the 
administration of breakthrough opioid analgesics may be attributable to 
the small number of patients (n = 40) who fulfilled the audit criteria for 
inclusion in the post-intervention chart-audit period. However, the 
intervention group still exhibited a higher practice score and a 50% 
higher breakthrough opioid administration rate than the control group. 
This result revealed that training and education in BTCP management 
improved nurses’ confidence and ability in assessing, identifying, and 
managing patients with BTCP. This result echoed a previous observation 
by Wengström et al. (2014b), who found that nurses who had received 
training expressed a higher perceived ability to assess and distinguish 
between breakthrough and background pain. Additionally, the trained 
nurses perceived fewer difficulties with BTCP management (Wengström 
et al., 2014b). 

Before the intervention, the nurses in the medical wards used only 
the 5-point verbal rating scale to assess the BTCP intensity of patients, as 
minimal training is required to use a verbal rating scale. A NRS pain- 
assessment tool is considered a more reliable measure of cancer pain 
exacerbation and appears to be useful in clinical practice (Brunelli et al., 
2010). Before the intervention, all nurses used the verbal rating scale to 
assess patients’ BTCP intensity, but after the intervention, most nurses 
(86.5%) used the NRS to assess the patients’ peak pain intensity. As 
suggested by a previous study, nurses may find it beneficial to use the 
NRS, which can accurately assess and reflect the pain intensity experi-
enced by the patients, rather than the VRS rating, which includes a 
report of pain intensity and its interference with the patients’ daily lives 
(Thong et al., 2018). 

As all nurses are required to conduct and document general pain 
assessments in the admission charts of patients admitted to the study 
hospital’s medical unit, no significant inter-group difference was ex-
pected. Indeed, both groups exhibited a pain assessment adherence rate 
of greater than 90% for cancer patients upon admission, suggesting good 
compliance with hospital policy. However, both groups received lower 
scores for assessment practices at baseline, as confirmed by the pre- 
intervention chart audit. Despite the small subgroup of nurses in the 
intervention group, the post-intervention chart audit showed that the 
nurses in this group had a significantly higher rate of adherence to 
assessment practices than the nurses in the control group which was 
reflected by the documentation of the practices in the charts. This result 
is similar to the improved reassessment and documentation of pain 
management activity reported in a United States setting, where the cu-
mulative recorded documentation compliance rate reached 94.9% 

Table 4 
Nurses’ scores on items of knowledge, attitudes, and assessment practices 
regarding BTCP management at baseline (T0).  

Outcome Variables Control 
Group 

Intervention 
Group  

(n=50) (n=58)  

Mean (SD) Mean (SD) p- 
value 

Total knowledge scores (Maximum 
score: 100) 

51.04 
(19.8) 

53.33 (20.06) .560 

Attitude items (6 statements)a 

1. Patient care priority for BTCP.* 8.00 
(1.74) 

8.47 (1.59) .107 

2. Opioid analgesics addiction. 6.66 
(2.39) 

6.84 (2.66) .786 

3. Opioid induced over-sedation and 
respiratory depression.* 

6.30 
(2.37) 

6.90 (2.37) .293 

4. Perceived effect of non- 
pharmacological intervention.* 

6.94 
(2.16) 

6.83 (2.08) .950 

5. Awareness of BTCP treatment 
availability. 

6.72 
(1.98) 

6.57 (2.02) .796 

6. Confidence in BTCP assessment and 
management. 

4.80 
(2.05) 

4.66 (2.23) .723 

Assessment practice items (7 statements)b 

1. Routine pain assessment for the cancer 
patients upon admission. 

6.32 
(2.17) 

5.74(2.54) .166 

2. BTCP assessment of admitted cancer 
patients presenting with a pain 
problem. 

5.34 
(2.16) 

5.79(2.25) .275 

3. Assessment of BTCP intensity using a 
validated pain rating scale. 

5.78 
(2.35) 

6.02(2.56) .644 

4. Reassessment of patients’ pain 
intensity. 

6.86 
(1.79) 

6.66(2.19) .600 

5 Administration of breakthrough opioid 
analgesics. 

7.46 
(1.88) 

7.29(2.08) .509 

6. Documentation of patient’s BTCP 
intensity. 

5.02 
(2.19) 

3.88(2.35) * .007 

7. Documentation of the effect of BTCP 
management. 

4.46 
(1.87) 

4.00(2.33) .205 

a A higher score (range: 1–10) indicates more positive attitudes towards BTCP 
management. Remark: starred items are "reverse scored". 
b A higher score (range: 1–10) indicates a greater adherence to BTCP assessment. 
SD, Standard deviation; P values were estimated using an independent t-test. 
*p< .05. 
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(Gordon et al., 2008). 
At baseline, both groups of nurses exhibited insufficient knowledge; 

in particular, many nurses had difficulty in distinguishing breakthrough 
pain from background pain and in identifying the types of BTCP, which 
was consistent with the findings of previous studies of hospice and 
oncology nurses (Rustøen et al., 2013b; Soden et al., 2010). Most of 
these nurses also lacked the knowledge needed to identify types of BTCP 
that may require a specific type of BTCP management (Rustøen et al., 
2013b; Soden et al., 2010). A common example is the sub-classification 
of breakthrough pain as either spontaneous-type or incident-type 
breakthrough pain (Mercadante and Portenoy, 2016). With adequate 
knowledge about all types of BTCP, nurses can proactively identify and 
manage incident-type pain by administration of rescue opioid analgesics 
long before the patient undergoes certain procedures (Mercadante and 
Portenoy, 2016). For example, a nurse could administer breakthrough 
morphine syrup 30 min before a patient’s scheduled walking exercise or 

a scheduled dressing to prevent the occurrence of a BTCP episode. 
Nurses’ attitudes have been considered to be among the major bar-

riers to providing effective cancer pain management (Kwon, 2014). 
Hong Kong nurses displayed negative attitudes towards opioid addiction 
and concerns about the adverse effects associated with opioids (Lui 
et al., 2008; Tse and Chan, 2004), consistent with a previous study and 
review of the fair and negative attitudes held by oncology nurses 
regarding cancer pain management (Bernardi et al., 2007; Bouya et al., 
2019). The nurses’ inadequate attitudes towards the use of opioids may 
inhibit their motivation to administer opioid analgesics to cancer pa-
tients with breakthrough pain and hinder effective BTCP management. 
This educational intervention comprised a discussion that targeted the 
myths and misconceptions related to opioid use. With the provision of 
sufficient education, it was expected that positive changes would occur 
in the nurses’ beliefs and attitudes towards the use of opioids for BTCP 
management. The study results reveal a significant improvement in the 

Table 5 
Results of the Independent t-Test and Gender-adjusted GEE Model of the Nurses’ Knowledge, Attitude, and Assessment Practice Scores Regarding BTCP Management at 
12 Weeks (T1).  

Outcomes  Control group  Intervention group       

T0  T1  T0  T1  Group × T1B 
(95% CI) 

p-value 
[Between- 
group 
(group)] 

p-value 
[Within- 
group 
(Time)] 

p-value 
[interaction 
effect]  (baseline)  (at 12 

weeks) 
(baseline)  (at 12 

weeks)  

n = 50  n = 47 n = 58  n = 58   

Mean 
(SD)  

Mean 
(SD)  

Mean (SD)  Mean 
(SD)      

Total knowledge scores 
(Full mark: 100)  

51.04 
(19.8)  

55.20 
(20.57)  

53.33 
(20.06)  

82.90 
(15.3)  

25.49 
(17.49–33.49) 

*0.001 0.174 *< .001 

Attitude items (6 
statements)a              

1. Patient care priority for 
BTCP*  

8.00 
(1.74)  

7.91 
(1.83)  

8.47 
(1.59)  

9.36 
(0.83)  

0.98 
(0.23–1.73) 

0.296 0.788 *< .010 

2. Opioid analgesics 
addiction  

6.66 
(2.39)  

6.85 
(2.28)  

6.84 
(2.66)  

8.84 
(1.42)  

1.81 
(0.81–2.81) 

*0.018 0.637 * .001 

3. Opioid induced over- 
sedation and respiratory 
depression*  

6.30 
(2.37)  

6.55 
(2.36)  

6.90 
(2.37)  

8.79 
(1.35)  

1.63 
(0.58–2.68) 

0.186 0.529 *.002 

4. Perceived effect of non- 
pharmacological 
intervention*  

6.94 
(2.16)  

7.45 
(1.78)  

6.83 
(2.08)  

7.84 
(1.81)  

0.49 
(− 0.37–1.35) 

0.215 0.106 .262 

5. Awareness of BTCP 
treatment availability  

6.72 
(1.98)  

6.64 
(1.69)  

6.57 
(2.02)  

8.24 
(1.29)  

1.76 
(0.90–2.63) 

*0.006 0.791 *.001 

6. Confidence in BTCP 
assessment and 
management  

4.80 
(2.05)  

5.28 
(1.78)  

4.66 
(2.23)  

7.93 
(1.22)  

2.81 
(1.99–3.63) 

*<0.001 0.12 *<.001 

Assessment practice items 
(7 statements)b              

1. Routine pain assessment 
for the cancer patients 
upon admission  

6.32 
(2.17)  

6.89 (1.74) 5.74 
(2.54)  

8.33 
(1.08)  

2.02 
(1.07–2.97) 

*0.002 0.122 *<.001 

2. BTCP assessment for 
admitted cancer patients 
presenting with a pain 
problems  

5.34 
(2.16)  

6.49 (1.78) 5.79 
(2.25)  

8.29 
(1.16)  

1.35 
(0.44–2.23) 

0.168 *0.001 *.002 

3. Assessment of BTCP 
intensity using a validated 
pain rating scale  

5.78 
(2.35)  

6.32 (2.07) 6.02 
(2.56)  

8.83 
(0.96)  

2.28 
(1.28–3.27) 

*0.010 0.144 *<.001 

4. Reassessment of patients’ 
pain intensity  

6.86 
(1.79)  

6.85 (1.55) 6.66 
(2.19)  

8.53 
(0.94)  

1.33 
(0.49–2.16) 

*0.039 0.655 *.001 

5. Administration of 
breakthrough opioid 
analgesics  

7.46 
(1.88)  

7.61 (1.58) 7.29 
(2.08)  

8.78 
(1.05)  

3.14 
(2.19–4.07) 

*<0.001 *<0.001 *<.001 

6. Documentation of 
patients’ BTCP intensity  

5.02 
(2.19)  

6.40 (1.75) 3.88 
(2.35)  

8.40 
(0.99)  

1.90 
(1.11–2.69) 

*<0.002 <0.943 *.003 

7. Documentation of the 
effect of BTCP 
management  

4.46 
(1.87)  

5.77 (1.67) 4.00 
(2.33)  

8.36 
(1.00)  

3.06 
(2.21–3.92) 

*<0.001 *<0.001 *<.001 

aA higher score (range: 1–10) indicates a more positive attitude toward BTCP management. Starred items are reverse scored. 
bA higher score (range: 1–10) indicates a greater perceived adherence to BTCP assessment practices. 
SD, Standard deviation; The model estimates of regression coefficients for the time points and group interaction terms are shown. 
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medical unit nurses’ attitudes towards opioid analgesic addiction and 
opioid-induced over-sedation and respiratory depression. Furthermore, 
the in-service pain management education programme for nurses was 
deemed useful in terms of improving their attitudes towards pain 
management, consistent with the findings of a previous study (Germossa 
et al., 2018). 

4.1. Implication for practice and future research 

This study provides evidence that a theory-driven intervention and 
multiple educational strategies can effectively improve nurses’ adher-
ence to BTCP assessment practices, their level of total knowledge, atti-
tudes and their perceived assessment practices regarding BTCP 
management. BTCP is a prevalent and often severe type of pain. Patients 
may experience incident-type or spontaneous-type BTCP and will thus 
require proper assessment and individualised treatment. Frequent con-
tact with patients allows nurses to conduct continuous assessments and 
provide timely pain management. Therefore, it is critical to equip nurses 
with sufficient knowledge to distinguish between the various types of 
BTCP, hold informed attitudes regarding the use of opioid rescue 
medication and exhibit appropriate assessment and management prac-
tices. We therefore recommend that nursing education for cancer pain 
management should include a component that focuses on BTCP assess-
ment and management, and that additional training in this area must be 
provided to nurses who care for cancer patients. In addition, hospitals 
could include this 3-h educational intervention as a routine in-service 
training programme for nurses. The content of the educational inter-
vention should cover the existing guidelines for BTCP management, 
assessment and relevant pharmacological and non-pharmacological in-
terventions. As an accurate assessment of the pain intensity experienced 
by patients could assist nurses with decisions regarding the adminis-
tration of pain medication, the educational intervention should cover a 
BTCP assessment and, particularly, instructions on the use of an NRS. To 
facilitate the intervention content delivery, various educational strate-
gies, including interactive lectures, group discussions and sharing by 
patients, role-playing and hands-on practice with BTCP assessment and 
management, should be adopted to enhance the information delivery 
and capture the required skills in BTCP assessment and management. 

It is recommended that future studies can use a multi-centre design 
and evaluate changes in nursing practices over a longer period. In 
addition, patients’ outcomes in terms of pain experience and quality of 
life should also be measured to reveal the multifaceted efficacy of this 
intervention. 

4.2. Strengths and limitations 

This study has certain strengths and limitations to be acknowledged. 
The strengths of the educational intervention were that it was theory- 
driven and that the content and the educational strategies were 
evidenced-based. The high recruitment and retention rates support the 
feasibility and acceptability of this educational intervention among 
nurses. 

The study had several limitations. First, this single-centre study 
adopted a convenience-sampling method, which may limit the gen-
eralisability of the results. Second, the attitude domain in the ques-
tionnaire was found to have lower Cronbach’s alpha values, as we 
developed the nurses’ knowledge, attitudes and assessment practices 
regarding BTCP management questionnaire to meet the aims of this 
study. A lower Cronbach’s alpha value may be due to the short scale and 
diversity of the items covered in the attitude domain. In a future study, 
more items could be added to the domain to improve the alpha value. In 
addition to the internal consistency, the test-retest reliability and a 
factor analysis should be used to further evaluate the validity and reli-
ability of the revised attitude domain. These analyses could provide 
more information to confirm the validity of the domain. Third, only a 
small number of patients fulfilled the audit criteria and were included in 
the chart audit during the study period, so only a small sub-group of 
nurses’ assessment practices could be assessed. Fourth, baseline (T0) 
and follow-up (T1) measurements were conducted within a short period 
(3 months), which was insufficient to provide information about the 
long-term effects of the programme on the nurses’ BTCP assessment 
practices. Fifth, a randomised controlled trial or cluster-randomised 
controlled trial design could not be adopted in this study because of 
the location of the study venue and concerns about contamination be-
tween the intervention and control groups. Sixth, the difference in the 
sex ratios between the nurses working in female and male wards in the 

Table 6 
Percentages of nurses with correct responses to knowledge items and a gender-adjusted GEE model comparison between the two groups at 12 Weeks (T1).        

Control Group  Intervention Group      

Knowledge 
item     

T0 
(baseline) 
n = 50  

T1 (at 12 
weeks) n 
= 47  

T0 
(baseline) 
n = 58  

T1 (at 12 
weeks) n 
= 58  

Group (reference 
group: Control) 
× time OR (95% 
CI) 

p-value 
[Between- 
group 
(group)] 

p-value 
[Within- 
group 
(Time)] 

p-value 
[Interaction 
effect] 

1. Definition of 
BTCP    

64%  81%  72%  90%  1.43 (0.43–4.79) 0.698 *0.041 .559 

2. Features of 
spontaneous BTCP   

34%  53%  40%  74%  2.07 (0.73–5.87) 0.389 *0.022 .173 

3. Impacts of 
BTCP    

86%  87%  86%  95%  2.67 
(0.48–14.96) 

0.614 0.862 .265 

4. Types of non-volitional 
incident pain  

54%  60%  28%  81%  9.15 
(3.05–27.45) 

*<0.001 0.549 *<.001 

5. Non-volitional BTCP 
management  

42%  57%  47%  93%  8.23 
(2.19–30.87) 

*0.039 0.057 *.002 

6. Types of volitional 
incident pain   

28%  40%  40%  86%  5.52 
(1.70–17.89) 

0.185 0.179 *.004 

7. Ideal BTCP 
treatment    

40%  30%  29%  36%  2.20 (0.73–6.63) 0.064 0.282 .161 

8. Differentiate background 
pain from breakthrough pain 

42%  30%  43%  90%  18.91 
(6.13–58.37) 

*<0.001 0.185 *<.001 

9. Poorly controlled background 
pain management 

56%  53%  85%  95%  3.76 
(0.99–14.31) 

0.762 0.766 .052 

10. Nursing intervention for 
BTCP management 

66%  53%  66%  90%  8.23 
(2.46–27.54) 

*0.007 0.167 *.001 

11. Nursing management 
of procedural pain  

50%  62%  52%  81%  2.48 (0.94–6.56) 0.453 0.091 .068 

Model estimates of odds ratios (OR) and 95% confidence intervals (CI) for the time points and group interaction terms are shown. *p < .05. 
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intervention and control groups also serves as a limitation, as it resulted 
in the allocation of a higher proportion of female nurses to the control 
group. Finally, patient-care outcomes were not measured because the 
aim of the study was to develop an educational intervention that spe-
cifically targets BTCP management and to measure the effects of this 
intervention on nurses’ clinical behaviour. Further study is needed to 
investigate patient outcomes such as pain experience after the 
intervention. 

5. Conclusions 

BTCP has been recognised as a common problem that places multiple 
burdens on cancer patients and health care systems. This study provides 
evidence that a theory-driven intervention and multiple educational 
strategies can effectively improve nurses’ adherence to BTCP assessment 
practices, their level of total knowledge, attitudes and perceived 
assessment practices regarding BTCP management at 12 weeks after the 
intervention. We therefore recommend that nursing education for can-
cer pain management must include a component regarding BTCP 
assessment and management and that additional training for BTCP 
assessment and management must be provided to nurses who care for 
cancer patients. In addition, this educational intervention could be 
included in hospitals as a routine in-service training programme for 
nurses. 
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