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Abstract
Poor pain management may result from nurses’ lack of knowledge, or personal beliefs or
attitudes, which may be partially attributed to their undergraduate education. Recent studies report that
nursing students have inadequate knowledge regarding effective pain management, which may be related
to inadequate preparation in nursing school. Improving pain knowledge is an important step for nursing
students to optimize effective pain management practices during their education and when in clinical
practice. Therefore, the purpose of this study was to examine nursing students’ knowledge, attitudes, and
self-efficacy in assessing and managing pain before and after participating in a pain educational
intervention.
This study included a convenience sample of 21 undergraduate nursing students who were in the
second year of the 4-year Baccalaureate program at Queen’s University. Consenting students completed
the Knowledge, and Attitudes Survey Regarding Pain (KASRP) and Nurses’ Self-Efficacy questionnaires
prior to and after a pain educational intervention. The intervention consisted of a required textbook
reading, a didactic learning and a self-directed online case study. The interactive online case study was
developed by CASN and included information on pain assessment, substance misuse risk assessment,
prescribing opioids, opioids tapering, and follow up and safety monitoring.
In this study, the students median score on the KASRP significantly improved after the pain
education (Md = 26) compared to that before the intervention (Md = 24) (z = -2.66, p < .001). The median
score on the self-efficacy scale was significantly higher following the educational program (Md = 12)
versus before (Md = 8) (z = -3.64, p < .001). Students had difficulty answering questions related to pain
pharmacology most often. Knowledge and the self-efficacy were not significantly correlated (P = .305, P
= .359) before and after the intervention.
This didactic and online intervention was associated with an improvement in students’
knowledge, attitudes and self-efficacy regarding pain management. Further research is needed to test this
intervention with a larger sample in other programs in Ontario and Canada. Additionally, this information
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may be useful for nurse leaders and educators when they are developing pain assessment and
management education or when planning clinical opportunities for students to acquire appropriate pain
knowledge and attitudes.
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Chapter 1
Introduction
Pain is described as “an unpleasant sensory and emotional experience associated with
actual or potential tissue damage” (International Association for the Study of Pain [ISAP], 2011,
p.250). Pain is the most common symptom experienced by everyone at some point in their life.
Nurses spend a large portion of their time with patients; thus, they play a major role in effective
pain management through comprehensive assessment and prompt intervention of pain relief
measures (Brown, 2013). This requires having solid knowledge of pain assessment and
management to alleviate patients’ pain.
Despite the advancement and improvements in pain treatment, acute and chronic pain
continues to be prevalent and problematic in healthcare settings (Lewthwaite et al., 2011). Pain is
the most common symptom experienced by adults in the United States and affects nearly 100
million people a year (Institute of Medicine [IOM], 2011). In Canada, moderate to severe
postoperative pain following the gynecological surgery has been reported by 66% of patients in
the post anesthesia care unit and 63% of patients at one week after surgery (VanDenKerkhof et
al., 2012). A prospective study of patients undergoing orthopedic surgery in the United States,
reported moderate to severe pain in 66% of patient postoperatively, 59 % during the first two
weeks after hospital discharge (Buvanendran et al., 2015). The prevalence of chronic pain in
Canada is consistent with research reports from Europe (Breivik, Collett, Ventafridda, Cohen &
Gallaacher, 2006). The prevalence of chronic pain among adults in Canada is estimated to be over
19% (Reitsma, Tranmer, Buchanan & VanDenKerkhof, 2012; Schopflocher, Taenzer & Jovey,
2011).
Unrelieved patient’s pain may lead to hospitalization, readmission to the hospital, and an
increase in the healthcare expenditures. The cost of chronic pain in Canada is estimated at $7.2
1

billion, based on provincial health benefits paid to provide care and not including private health
insurance coverage, loss of wages or loss of quality of life (Hogan, Taddio, Katz, Shah & Krahn,
2016). In addition to the staggering costs, persons in pain may experience significant psychologic
issues of anxiety, depression and anger. Further, unmanaged pain has been associated with loss of
independence and loss of work and interference with important life events (Glajchen, 2001). For
example, the Canadian Pain Coalition’s Pain in Canada Fact Sheet (CPC, 2014) states that one in
five Canadian suffer from moderate to severe pain and one third of those people have lost their
ability to work because of the debilitating effect of unmanaged pain on their health.
Poor pain management practices may result from nurses’ lack of knowledge, or personal
beliefs regarding pain. Some nurses and patients believe that pain is an expected and accepted
part of ill health (Ene, Nordberg, Bergh, Johansson, & Sjostrom, 2008). Nurses are not always
aware that their personal assessment of pain management may not be equivalent to the patient’s
assessment, and some nurses do not know how to use valid and reliable tools (Torvik, Nordtug,
Brenne, & Rognstad, 2015). In addition, there is often concern about the risk of opioid misuse
and addiction from the healthcare providers, patients and families (Ene et al., 2008). As a result,
patient may not receive optimal pain management.
Studies have examined pain knowledge and attitudes of nurses and nursing students and
have identified deficits in knowledge regarding effective pain management (Baharuddin et al.,
2010; Herr et al., 2004; Thomas, 2007). These deficiencies in the pain knowledge and attitudes
may be related to insufficient time that has traditionally been devoted to the content of pain
management in undergraduate nursing curriculum. Although the International Association for the
Study of Pain (IASP) highlights the need for better education about pain management among all
healthcare professionals (IASP, 2014) and recommends implementing its pain curricula, the
recognition of the importance of undergraduate education in pain and its management has been
found inadequately addressed (Briggs et al., 2011; Graffam, 1990; Watt-Watson, 2009). Graffam
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(1990) surveyed 305 schools of nursing to investigate pain contents in baccalaureate degree
nursing programs in the United States. Only 8% of the nursing programs identified a separate
course offering for pain content. The most frequent answer for time spent on pain education was
4 hours. The majority of the programs stated their program (82%) did not have a faculty member
with expertise in pain management. In Canada, Watt-Watson et al. (2009) found that major
universities including nursing (n = 10) devoted an average time to pain content varied between 13
to 41 hours per program. The majority of health science programs (67.5%) (n = 28) were unable
to identify the specific hours allotted for pain content. Overall, the literature indicates that there is
no consistency in the pain content delivered at different post-secondary institutions, and no
consistency in the number of hours devoted to pain assessment and management education.
Based on the current evidence, nursing students’ knowledge and attitudes relevant to pain
management is sub-optimal (Ung et al., 2016). A literature review of medical and nursing
students’ knowledge regarding pain management found that nursing students and new graduate
nurses achieve low scores on pain knowledge and attitudes surveys. These low scores may be
related to inadequate preparation in nursing schools. Therefore, there is a need to develop and
evaluate educational strategies to effectively educate nursing students during their pre-licensure
education. The hope is this education will translate to their clinical setting and improve the pain
management provided to patients. It is important for nursing students to gain the appropriate
knowledge and identify beliefs and attitudes that can impact their ability to manage pain to
provide the best care for patients when they begin practicing.
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Chapter 2
Literature Review
This chapter includes a review and synthesis of the literature of a) knowledge and
attitudes regarding pain management in undergraduate nursing students; b) pain educational
approaches used with nursing students relevant to pain knowledge and attitudes; c) relationship
between students’ characteristics and pain knowledge; d) self-efficacy and pain management
knowledge.
A literature search using the following databases: CINAHL, MEDLINE, PsycInfo, and
Embase, was conducted in January 2018. The following search terms were included: “nursing
students”, “pain”, “knowledge”, “pain education” and “self-efficacy”. These keywords (with their
synonyms) were also searched in Google Scholar. The combined search terms generated 1207
articles (Appendix A). A total of 904 duplicates were excluded, and 303 articles were reviewed
and filtered to the following selection criteria: a) studies had to be available in English and the
search was not limited on the year; b) studies that were conducted assessing nursing students’
knowledge, attitudes, and self-efficacy regarding pain management; c) studies that aimed at
evaluating pain education programs for nursing students. Of two hundred and eighty articles, 22
articles met the selection criteria and are summarized in literature review tables (Appendix B).

Pain Knowledge and Attitudes in Undergraduate Nursing Students
The most common tool used to assess knowledge and attitudes regarding pain
management of nursing students is the Knowledge and Attitudes Survey Regarding Pain
(KASRP) (Ferrell & McCaffrey, 2008). It includes questions that ask about the physiology of
pain, assessment, pharmacological and non-pharmacological methods of pain relief, and
nonverbal indicators of pain (Ferrell & McCaffrey, 2014). The KASRP score is calculated by the
accurate responses on the survey and 80% is considered a passing score (McCaffery & Robinson,
4

2002). Other tools such as the Pediatric Nurses Knowledge and Attitudes Survey Regarding Pain
(PNKASRP); the Palliative Care Quiz for Nursing; Nurses’ Attitude Survey; the Pain Knowledge
Beliefs Questionnaire and the Daily Content Process Questionnaire have been used to assess
knowledge and attitudes about pain management in specific patient populations (Al Omari, 2015;
Al Qadire, 2014; Diekmann & Wassem, 1991; Gadallah, Hassan & Shargawys, 2017; Ortiz et al.,
2015).
Seven studies have assessed the knowledge and attitudes of nursing students regarding
pain management. These descriptive, cross-sectional studies used sample sizes ranged from 104
to 336. The response rate ranged from 70% to 90.1%. (Al Khalaileh & Al Qadire, 2013; AlKhawaldeh et al., 2013; Chan & Hamamura, 2016; Duke et al., 2013; Goodrich, 2006; Hroch,
VanDenKerkhof, Sawhney, Sears, Gedke-Kerr, 2017; Plaisance & Logan, 2006; RahimiMadiseh, Tavakol, & Dennick, 2010) These studies were conducted in five countries (United
States, Canada, Hong Kong, Iran, Jordan), and in four languages (English, Farsi, Chinese, and
Arabic) (Al-Khawaldeh et al., 2013; Duke et al., 2013; Rahimi-Madiseh et al., 2010; Al Khalaileh
& Al Qadire, 2013). These articles are summarized in Appendix B, Table 1.
Three of the studies that assessed pain knowledge and attitudes of nursing students were
conducted in North America (Duke et al., 2013; Hroch et al., 2017; Plaisance & Logan, 2006).
Duke and colleagues (2013) examined junior and senior nursing students (n = 162) and nursing
faculty’s (n = 16) pain knowledge and attitudes using a descriptive cross-sectional survey.
Surveys were distributed to 292 participants and 178 were returned for a response rate of 62%.
The results revealed significant differences in knowledge and attitudes scores among students and
the faculty members (df = 3.17; F = 14.07; p < .001). Faculty demonstrated more knowledge and
positive attitudes (M = 71; SD = 13.30) as compared to nursing students, however, their scores
were not adequate as the KASRP tool was utilized in this study and the passing score is 80%.
Junior students in their second semester demonstrated less knowledge and attitudes regarding
5

pain (M = 59.65; SD = 6.30) than senior students in their first semester (M = 61.23; SD = 8.11).
Participants (60%) incorrectly answered questions related to knowledge about pain medication
and administration most frequently. Student participants also responded poorly to case scenarios
as they judged patients’ pain by their facial expressions rather than the patients’ self-report (Duke
et al., 2013). The results of this study indicate that nursing students’ knowledge and attitudes
regarding pain may improve as they move through their nursing program, however, it is still not
adequate.
Two studies have examined pain knowledge and attitudes of nursing students based on
type of nursing program they were enrolled in (Hroch et al., 2017; Plaisance & Logan, 2006). A
study conducted in Louisiana explored the knowledge and attitude regarding pain management
among nursing students (n = 313) from both an associate degree and a baccalaureate program
(Plaisance & Logan, 2006). One quarter of students from both associate degree and the
baccalaureate program were randomly selected to participate, and Knowledge and attitudes of
students was evaluated using the KASRP tool. For associate degree nursing students (ADN), the
mean KASRP scores were as follows: 55.2% in first clinical course, 65.1% in intermediate
clinical course, 64.9% in final clinical course. The mean scores for baccalaureate program nursing
students (BSN) were as follows: 65.6% in first clinical course, 64.3% in intermediate clinical
course, 64.6% in final clinical course. Overall, students who were enrolled in the baccalaureate
program had significantly a higher KASRP mean score (65%) than those in associate program
(60.8%) (t [311] = -3.321, p < .001) indicating more knowledge and more positive attitudes than
ADN students. Students incorrectly answered questions related to the actions, side effects, and
administration of pain medications most often; however, when compared by program, BSN
students reported higher knowledge scores on pharmacology related questions (54.7% vs 49.5%)
(Plaisance & Logan, 2006). Hroch et al., (2017) also examined the differences in knowledge and
attitudes regarding pain between nursing students in different types of programs using the
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KASRP, specifically Bachelor of Science Nursing (BScN) (n = 197) and Practical Nursing (PN)
(n = 139) programs in Ontario, Canada. The response rate in this study was 90.1% (n = 336/373),
and the mean KASRP score was 66.7 % (SD = 9.1) for all students. BScN program students had a
higher mean score (M = 67.9, SD = 9.4) than students in PN program (M = 65, SD = 8.6). Most
students did not correctly answer questions related to identifying patients at risk of respiratory
depression after opioid therapy, medication dosage calculation, and understanding pharmacology
and medication administration (Hroch et al., 2017). Both of these studies indicate that nursing
students in baccalaureate programs have better knowledge and more positive attitudes than
nursing students in associate degree or diploma programs. This may be related to the length of the
program or perhaps students in baccalaureate program may receive more education on pain
management. However, regardless of the program, students do not have adequate knowledge
regarding analgesics and their side effects.
Studies of nursing students’ knowledge and attitudes of pain conducted outside of North
America have demonstrated different findings than studies conducted in the United States or
Canada. Al-Khawaldeh et al. (2013) examined pain knowledge and attitudes with students at the
end of their nursing program (n = 240) from three different nursing schools located in northern,
central, and southern regions in Jordan. The response rate in this study was 70% (n = 340).
Students demonstrated a poor understanding of pain knowledge and attitudes with a KASRP
score of 34.1% (SD = 9.9). Students who received pain management training had higher mean
scores (M = 35.8, SD = 9.5) than students who did not (M = 31.3, SD = 10.1). The authors asked
about barriers to appropriate pain management in practice; the most common answers were lack
of training leading to low self-confidence and the failure of clinical nurses to model the use of
pain assessment tools. (Al-Khawaldeh et al., 2013). Significant differences in pain knowledge and
attitudes were identified when comparing students who had prior pain training to those who did
not.
7

Al Khalaileh and Al Qadire (2013) evaluated final year nursing students’ knowledge and
attitudes (n = 144) regarding pain management in Jordan using a descriptive cross-sectional
study. The response rate was 72%. Students demonstrated poor understanding of pain knowledge
and attitudes, with their KASRP being 16 out of 40 (SD = 5.1), which translates to 40%. The
students had difficulty answering pain pharmacology related questions correctly (Al Khalaileh &
Al Qadire, 2013). A study conducted by Rahimi-Madiseh et al., (2010) evaluated the pain
knowledge among Iranian nursing students (n = 146) in semester 4 and higher in 2 schools. These
students also demonstrated a poor understanding of pain knowledge and attitudes with a mean
KASRP score of 37 (SD = 7.7), and no student was able to answer more than 60% of the
questions correctly. Similar to other studies, they also reported that students did poorly on
answering the questions related to pharmacology and medication administration (RahimiMadiseh et al., 2010).
A study examining graduate level nurses’ knowledge regarding pain and its’ association
with emotional intelligence was conducted in Hong Kong (Chan & Hamamura, 2016). The study
included 104 students who were enrolled in a 3-year Master of Nursing program. There were 45
participants in year one, and 59 in year three of the program. Participants completed the KASRP
to assess knowledge and attitudes regarding pain, and emotional intelligence was examined using
the Schutte Emotional Intelligence Scale (SEIS). The response rate was 70%, and the mean
knowledge scores were 20.4 (SD = 3.45) for first year master students and 21.3 (SD = 3.15) for
the third-year master students. The mean score for all participants was 20.9 which translates to
52.3%, indicating that the students’ knowledge and attitudes were suboptimal. Students’
emotional intelligence was negatively correlated with pain knowledge and attitudes scores (r = 0.26, p < .001) indicating that emotional intelligence did not impact pain knowledge and attitudes
in this study (Chan & Hamamura, 2016).
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These seven studies assessed the pain knowledge and attitudes of nursing students. The
main finding from the reviewed studies was insufficient knowledge and attitudes regarding pain
management. The studies included in this review demonstrated that nursing students were unable
to correctly answer questions related to pain pharmacology. Students enrolled in baccalaureate
program scored higher on the pain knowledge and attitudes survey than those students enrolled in
associate degree or diploma programs indicating that type of nursing program may impact the
amount of knowledge that nursing students receive regarding pain assessment and management
(Hroch et al., 2017; Plaisance & Logan, 2006). In North America, students had higher KASRP
score compared with their counterparts from different countries. This is may be due the fact the
KASRP was developed in the United States which may have affected the scores as there may be
cultural differences that influence how nursing students respond to the questions. Students in
higher years of their degree demonstrated more knowledge regarding pain and more positive
attitudes, indicating that as students progress through their program that improvements may be
seen (Chan & Hamamura, 2016; Duke et al., 2013; Hroch, 2017).

Knowledge and Attitudes Based on Types of Pain in Different Patient Populations
Six studies have examined the students’ knowledge and attitudes regarding different
types of pain in different patient populations including cancer pain, chronic pain and pediatric
pain (Al Omari, 2015; Al Qadire, 2014; Diekmann & Wassem, 1991; Gadallah et al., 2017; Ortiz
et al., 2015; Shaw & Lee, 2010). These descriptive, cross-sectional studies used sample sizes
ranging from 41 to 938. The response rate ranged from 40% to 99%. These studies are
summarized in Appendix B, Table 2.
Diekmann & Wassem, (1991) assessed students’ perception and knowledge regarding
cancer pain management in the state of Wisconsin using a tool created by the authors. Nine
hundred and thirty-eight students were recruited to participate in this study. Four hundred and
sixty-five students were enrolled in associate degree nursing program (AD), and 466 were
9

enrolled in the baccalaureate nursing program (BSN). The response rate was 40% (n = 938/2325).
Final year students demonstrated higher cancer pain knowledge (M = 8.19) than students in their
first year (M = 6.57). The overall mean knowledge score for all participants was 7.3 (SD = 2.49).
In addition, students had poor knowledge about the prevalence of cancer pain and its
management. Although, the cancer pain knowledge scores were higher for the final semester
student (x = 8.19) than the first-year students (x = 6.57), the cancer pain knowledge score did not
differ by the type of nursing program (BSN and AD) the students were enrolled in.
In a study conducted in New Zealand, Shaw and Lee (2010) examined baccalaureate
nursing students’ misconceptions about adults with chronic, nonmalignant pain using a specific
tool that included vignettes developed by the authors. The surveys were distributed to 435 nursing
students enrolled in semester one, four, and six of undergraduate nursing program. Four hundred
and thirty surveys were returned, representing a 99% response rate. More than half of the students
(64.3%) over attributed the cause of chronic pain to psychological issues, especially depression.
The majority of students (79.6%) believed that stress caused chronic nonmalignant pain and
(54.8%) of students believed that patients taking opioids were likely to be addicted to their drugs
(Shaw & Lee, 2010). By nature, these misconceptions affected the students’ attitudes towards
pain management and their intentions for relieving pain.
Nurse researchers have assessed undergraduate nursing students’ knowledge and attitudes
regarding pain management in children using the PNKASRP in three studies (Al Omari, 2015;
Gadallah et al., 2017; Ortiz et al., 2015). Gadallah et al. (2017) examined undergraduate nursing
students’ knowledge and attitudes (n = 471) regarding pain management in children in Upper
Egypt using a descriptive cross-sectional research design. The response rate was 92.3% (n =
471/510). The findings revealed that the majority of nursing students (76.2%; n = 358) answered
less than 50% of the questions correctly, indicating inadequate knowledge regarding pediatric
pain. Students had difficulty answering questions related to pediatric pain assessment and
10

pharmacological pain management (Gadallah et al., 2017). Ortiz et al. (2015) also investigated
the knowledge and attitudes regarding pediatric pain in two groups in Mexico with 111 hospital
pediatric nurses and 300 nursing students in their third to eighth semester. Nursing student
participants had a mean score of 16 out of 40 (SD = 3.2; 40.3%) indicating insufficient
knowledge regarding pediatric pain. Students had difficulty answering questions regarding pain
medication as well as pain assessment. Sociodemographic variables such as age and sex did not
predict the scores obtained by the participants (p > .001). (Ortiz et al., 2015). The third study
examining knowledge and attitudes regarding pain pediatric pain was conducted by Al Omari
(2016) and it assessed undergraduate nursing students’ knowledge and attitudes regarding
pediatric pain management across three private universities in Jordan. Questionnaires were
distributed to 170 nursing students who completed the third year of their program, including a
child health course. One hundred and one questionnaires were returned, representing a 59%
response rate. The PNKASRP mean score was 18.3 (SD = 6.30), suggesting inadequate
knowledge regarding pediatric pain. No student was able to answer all questions correctly. There
was no significant difference among the three schools in regard to PNKAS score (p < .001) (Al
Omari. 2015). These three studies indicate that nursing students have poor understanding of
pediatric pain, especially pediatric pain assessment and management interventions.
This literature review summarizes the research on assessing nursing students’ knowledge
and attitudes toward pain management. There is no standardized instrument used currently to
assess the pain knowledge among nursing students, but the most common tool is the KASRP due
to its reported validity and reliability. Regardless of the tool used, studies consistently reported
that the students perform poorly on pain knowledge and attitudes surveys, especially
pharmacology related questions. This may indicate that students have inadequate knowledge
regarding effective pain management. The assessment of nursing students’ knowledge and
attitudes at one site in most of studies and employing convenience sampling technique limit the
11

generalizability of the results. Most of these studies had been completed with upper year students,
therefore, there is a gap currently remaining in the literature to assess students’ knowledge and
attitudes regarding pain management in the early years of their program.

Interventions to Improve Pain Management Knowledge
Eight studies have examined interventions to improve pain management knowledge
among nursing students (Chiang et al., 2006; Evans & Mixon, 2015; Hunter et al., 2008; Keefe &
Wharrad, 2012; MacLaren, Cohen, Larkin & Shelton, 2008; Owens, Smith & Jonas 2014; Piri,
Sabzevari & Borhani, 2015; Watt-Watson et al., 2004). These studies used a pretest-posttest
design, with or without a control group. The sample size for these studies ranged from 33 to 817
participants. Different study designs and various tools were adopted in these studies. The
components of the pain education intervention are described in literature review tables (Appendix
B, Table 3).
Pain educational programs have been created by nurse educators to enhance existing pain
knowledge of students. An Education Advisory Committee of the University of Toronto Center
for the Study of Pain (UTCSP) developed a 20-hr interfaculty undergraduate pain educational
program as there were no published data found describing the pain curriculum as a required
component for undergraduate students in Canada. This curriculum has been implemented in two
studies to improve the knowledge and attitudes of nursing students with regard to pain
management (Hunter et al., 2008; Watt-Watson et al., 2004). The curriculum was based on the
curriculum guidelines published by ISAP that focus on basic pharmacology theory,
pathophysiology, impacts of pain, types of pain, pain in different population, quality of life issues
related to pain, and epidemiology. Watt-Watson et al., (2004) evaluated the effectiveness of the
20-hr interfaculty program using the Pain Knowledge and Beliefs Questionnaire (PKBQ) for 2nd
and 3rd year students (n = 540) from dentistry, medicine, nursing, pharmacy, physical therapy,
and occupational therapy in Canada. The 40-item questionnaire addresses topics such as pain
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knowledge and beliefs and the interprofessional role in pain assessment and management. The
PKBQ scores improved following the curriculum from a mean score of 26.5 (SD = 4.56; 66%) to
33 (SD = 3.36; 83%). The Daily Content Process Questionnaire (DCPQ) was used to provide
feedback from students about the curriculum’s process and content. Students were asked to
complete the questionnaire that aimed to evaluate the content and format of the program with
questions rating range from met to exceed. Students reported that the content and the process of
the program met their expectation as identified by DCPQ scores ranging from 74% to 92% (WattWatson et al., 2004). Hunter et al. (2008) evaluated the same pain curriculum, using a
longitudinal approach, with students (n = 817) from the same six health science faculties.
Students’ pain knowledge and attitudes, as measured by PKBQ scores have improved after
receiving the curriculum content. Data from students was obtained over 5 years (2002 – 2006)
that the curriculum was delivered. In 2002, the frequency score of correct responses on PKBQ
questionnaire increased from 66% (SD = 11.4) to 83% (SD = 8.4). This change in scores is
similar across all 5 years. In 2003, the frequency of correct response increased from 53% (SD =
13.3) to 70% (SD = 10.6), in 2004, the frequency of correct response increased from 62% (SD =
10.7) to 77% (SD = 8.8), in 2005, there was an increase from 66% (SD = 4.3) to 82% (SD = 3.5),
and in 2006, there was an increase from 69%, (SD = 9.4) to 83% (SD = 7.9) (Hunter et al.,
2008). The results of these two studies demonstrate the effectiveness of a 20-hour
interprofessional pain education program that includes nursing students that implemented the
IASP guidelines for pain education. However, it is not feasible in all educational settings to
organize this type of education program due to expertise, time, and financial constraints.
Three of the studies reported the positive impact of pain education on nursing students’
knowledge and attitudes toward children’s pain management (Chiang et al., 2006; MacLaren et
al., 2008; Owens et al., 2014). Chiang et al. (2006) evaluated a 4-hour Pediatric Pain Education
Program (PPEP) for nursing students (n = 192) who were enrolled in a two-year baccalaureate
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nursing program in Taiwan. The program covered common topics including misconceptions
about pediatric pain, how to assess children’s pain, medication for pediatric pain, and nonmedication treatments. The topics were presented through didactic presentation, interactive
discussion of case scenarios, and a 28-minute video that demonstrated the use of different pain
tools and nonpharmacological pain management techniques. A 41-item modified KASRP
questionnaire was used to examine the students’ knowledge and attitudes; 35 questions were
adapted from the KASRP (McCaffery & Ferrell, 1997), and Manworren and Hayes (2000), 6
additional questions were developed by the author to measure students’ self-efficacy. There was
an increase in the modified KASRP mean score after the intervention (M = 25.95, SD = 3.35)
(74.1%), as compared to before the intervention (M = 19.25, SD = 3.39) (55%). Although, the
students’ KASRP scores improved after the intervention, their pharmacological knowledge about
pain did not improve after the education program (Chiang et al., 2006). This is may be due the
fact that the video was used as part of the intervention demonstrated nonpharmacological pain
management techniques.
Owens et al. (2014) also reported a positive influence of an educational intervention
focusing on pediatric pain knowledge and attitudes of nursing students in the United Kingdom.
The intervention included three 3-hr workshops presented by a pain nurse specialist, two work
books on knowledge of physiology, pain assessment and management strategies for children, a
half-day clinical placement with the pain team in a hospital setting, and a reflection on the
learning activities. The KASRP questionnaires were distributed to 127 nursing students, with 82
questionnaires returned, representing a 65% response rate. All students completed the pain
knowledge questionnaire at the beginning of the second year of their program. Both groups
received the same intervention but at two different times during their education. The intervention
group (n = 63) received the intervention in year two of their studies, and the control group (n =
64) received the intervention in year three of their program. The questionnaire was repeated by
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both groups after the intervention group had completed the pain education program in year two.
By comparing the KASRP questionnaire answers before and after the education program, the
intervention group showed a slight increase in knowledge related to the child development and
impact of the pain, pathophysiology, and pharmacology. The perceptions and attitudes towards
pain management improved for both groups (Owens et al., 2014). However, the authors did not
report the overall mean scores before and after the intervention, making it difficult to have a good
understanding of the impact of the intervention.
MacLaren et al. (2008) designed a training program to teach nursing students about
pediatric cognitive-behavioral pain management in the United States. The program included: a
20-minute didactic education about pain control in children that was delivered by the author. The
pain program also included written information, a role play scenario that presented a child with
uncontrolled pain and the child’s primary caregiver, and instructions on nonpharmacological
ways of reducing pain that include distraction, guided imagery, and relaxation. The role play was
utilized to assess the student’ ability to implement cognitive-behavioral pain management
strategies. A total of 50 nursing student participants were included in the study with 26 randomly
assigned to the training group and 24 to the control group. The students completed the
Knowledge and Attitudes of Pain Management Questionnaire and a clinical role-play. There were
no significant differences in the knowledge of cognitive-behavioral strategies for both groups
(training and control) at the baseline assessment (p > .001), but the training group had
significantly more knowledge of cognitive-behavioral strategies after the training program (M
=13, SD = 1.79) than the control group (M =11, SD = 1.48) (p < .025).
In recent years, e-learning programs have been used in pain education to enhance nursing
students’ knowledge and attitudes. Keefe and Wharrad (2012) conducted a trial of two e-learning
resources on pain management that were developed for undergraduate master nursing students
(n=206) in the United Kingdom. The e-learning resource included two modules: pain assessment,
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and treatment of pain. E-learning with articulate software was used to incorporate images,
interaction, and audio. Participants in the intervention group (n = 42) were randomly assigned to
either a pain assessment module (n = 23), or to pain treatment module (n = 19). Participants in the
intervention group completed the KASRP after the intervention. Nursing students who were
assigned to the control group (n = 164) only completed the KASRP questionnaire. Students in the
intervention group had a higher mean KASRP score of 73.1 (SD = 9.40) as compared to students
in the control group 53.8 (SD = 11.22). Results showed that both e-learning resources improved
the students’ scores on the KASRP, with specific knowledge improving more according to the
topics that were stressed in the resource for example the assessment or the pharmacological
treatment (p < .001) (Keefe & Wharrad, 2012).
Simulation has been used as an educational method to expose nursing students to clinical
situations in a safe environment. Evans and Mixon (2015) used a simulation scenario to teach
pain assessment and management skills to second semester junior-year nursing students (n = 117)
in the United States. The simulation scenario included caring for a 20-year old male who
underwent a spinal surgery and was one day post-operative. The simulation scenario included the
sequence of events that focused on pain assessment, measurement, and management intervention.
Students’ knowledge and attitudes were measured using the KASRP. The mean KASRP score for
students who participated in the simulation exercise was 70.4 (SD = 8.6). Student participants
scored well on answering pain assessment questions, and they had difficulty answering questions
related to opioids and PRN analgesics (Evans & Mixon, 2015). This indicated that the simulation
exercise was helpful in practicing assessment skills but did not impact management of pain to the
same degree.
While the published studies that used e learning to teach students about pain reported an
improvement in knowledge and attitudes (Keefe & Wharrad, 2012), a study that compared
didactic lecture based learning and an electronic based educational program revealed no
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differences between the mode of delivery on nursing students’ pain knowledge and attitudes (Piri
et al., 2015). Piri et al (2015) compared the effectiveness of didactic lecture and electronic-based
educational programs on students’ knowledge and attitudes (n = 60) about pain in Iran. Thirty
students participated in the lecture-based group, and 30 in the electronic-based group. The same
content was provided for both groups. Results revealed all students had an improvement in their
pain knowledge as measured by pretest and posttest scores. The mean knowledge score in the
lecture group had increased from 17.7 (SD = 3.78; 47.8%) to 27.6 (SD = 2.68; 74.8%). In the elearning group, the mean knowledge score increased from 18.9 (SD = 3.16; 51.1%) before the
intervention, to 28.9 (SD = 2.56; 78.2%) after the intervention. The students’ posttest scores did
not show any significant differences between the two methods of delivery (P > .005), indicating
that the both methods were effective in increasing knowledge regarding pain (Piri et al., 2015).
These studies reported an improvement in students’ knowledge and attitudes scores
following the intervention. The duration of these interventions varied substantially from 20
minutes (MacLaren et al., 2008) to 20 hours (Hunter et al., 2008; Watt-Watson et al., 2004).
These educational interventions used various components and different strategies to improve
nursing students’ pain knowledge and attitudes including didactic education, case-based learning,
role play, simulation and e-learning activities. The result from the study comparing lecture and
electronic teaching methods reported that there was no significant difference in the knowledge
acquisition based on the delivery method (Piri et al., 2015). Therefore, it is unclear if combining
didactic lecture-based learning with e-learning would have a greater impact and result in more
knowledge and positive attitudes regarding pain for nursing students.

Relationship between Students’ Characteristics and Pain Knowledge
Few studies have examined the relationship between nursing students’ knowledge and
attitudes regarding pain management and demographic variables including age, gender,
experience caring for someone in pain, and education, as well personal characteristics such as
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personal experience of pain. Greenberger and colleagues (2006) used a cross sectional descriptive
design to measure knowledge and attitudes level, educational level, and experience of first and
fourth year nursing students (n = 565). One thousand and forty-nine including nurses were
recruited in this study, with response rate of 49.2%. The 16-item questionnaire was used in
addition to the KASRP, to examine the students’ knowledge and attitudes. The results showed
that between the first-year and the fourth-year students, knowledge and attitudes improved as
scores increased from 52% to 69%. Students’ educational level was the strongest predicator of
knowledge and attitudes about the pain among nursing students. Students with pain experience
scored higher on the survey and have positive attitudes toward pain management (r = 0.36; p <
.001). Age was also positively associated with questionnaire scores (p < 0.001). Nursing students
who had previous personal experience of pain scored significantly higher on the survey (p < .001)
(Greenberger et al., 2006).
Hroch et al., (2017) found that nursing students who cared for someone experiencing pain
and whose primary language was English scored higher than other participants on the KASRP (p
< .001). This study also found no significant difference in the knowledge scores for participants
with pervious education in pain management as comparted to those without this education (t = 1.49, p = .137) (Hroch et al., 2017).
The most important finding in this review is the strong influence that educational level
had on the knowledge and attitudes of nursing students as the higher educational level resulted in
higher scores on the pain knowledge survey (Greenberger et al., 2006) (Appendix B, Table 4).

Nursing Students’ Self-Efficacy in Pain Management
The concept of self-efficacy was developed in 1977 by Bandura. He considers selfefficacy as the conviction of a one’s ability to organize and perform certain actions needed to
achieve a specific target (Bandura, 1977). As per the concept, different levels of self-efficacy
bring about various outcomes of people’s actions or behaviors (Zulkosky, 2009). For instance,
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people with a low sense of self-efficacy might be less confident and unmotivated. Bandura’s
Social Cognitive Learning Theory stresses on the importance of increased knowledge as it should
play a role in increasing self-efficacy for nurses. Therefore, by undergoing coaching and
participating in pain education nursing students should gain knowledge and enhance their level of
self-efficacy in assessing and managing pain.
One study examined the impact of pain education on nursing students’ self-efficacy in
regard to pain management. Chiang, Chen & Huang (2006) used Nurses’ Self-Efficacy in
Managing Children’s Pain to evaluate the influence of pediatric pain education program on
nursing students’ knowledge, attitudes, and self-efficacy in Taiwan (n = 192). Nursing Students’
self-efficacy was measured by using 5-point Likert scale that included 3 items on pain
assessment, two items on pain management, one item on cooperation with healthcare team. This
tool has internal consistently (Cronbach’s alpha= 0.88 at pretest, 0.91 at posttest). Following a
pain educational program, students’ knowledge and attitudes toward children’s pain management
improved, and their self-efficacy scores significantly increased from a mean score of 22.1 (SD =
4.6; 73.3%) to 26.1 (SD = 4.20; 87%). The student participants became more confident at
assessing and managing children’s pain after the pain education program (p < .001) (Appendix B,
Table 5).

Research Problem
Studies report that nursing students have inadequate knowledge regarding effective pain
assessment and management, and often perform poorly on pain knowledge and attitudes surveys
(Chow & Chan, 2015; Ung et al., 2016). Improving pain knowledge is an important step for
nursing students to optimize effective pain management practices during their education and
when in clinical practice. Educational interventions regarding pain assessment and management
had shown some success in improving pain management knowledge, usually determined by
scores on the KASRP (Chow & Chan, 2015. Educational interventions utilized various
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components such as didactic teaching with discussions or e-learning, but no study used a didactic
teaching and e-learning combined. Therefore, in this study, the impact of a didactic pain
education plus self-directed interactive online case study (e-learning) on nursing students’
knowledge, attitudes, and self-efficacy in pain management was examined.

Conceptual Framework
The conceptual framework that guided this study is Patricia Benner’s From Novice to
Expert Theory. According to this theory, nursing skills and knowledge are developed through the
accumulation of the situational experience that allows a nurse to perform the transition from one
level of expertise to a higher one. As Benner (1982) explains, her theory was initially developed
on the basis of the Dreyfus Model of Skill Acquisition. The model was designed by two
professors of the University of California who studied the process of skill acquisition on the
example of chess players and pilots. Benner (1982) argues that this model can be applied to other
professional fields such as nursing. As a result, she adjusts the Dreyfus Model appropriately
adopting its key idea which suggests that skilled performance relies on two major elements:
experience and knowledge. This theory fits with the research question, “Will nursing students’
knowledge and attitudes about pain management improve after participating in pain education
intervention?” In this research, the student is at the novice level and is moving towards the
advanced beginner level. According to Benner (1982), movement from one level to the next
reflects the transformations in two fundamental elements of skilled performance: the shift from
abstract principles to concrete experience and the shift from perceiving the situation as a blend of
separate elements to understanding it as a complete whole. Therefore, the educational
intervention, which focuses on pain knowledge and attitudes, will help the student in their
transition to the advanced beginner level. The novice nurse has some knowledge and attitudes,
but very little actual skill, since the acquisition of skills is based on experience in a particular
situation (Benner, 1982). According to Benner (1982), experience is also necessary for an
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individual to learn how to use “discretionary judgment.” This is why the novice nurse, through
education, must be taught rules, based on attributes, which will substitute for this judgment until
he or she has enough experience to make correct decisions. Benner argued that the education for
nursing students is needed to prepare them to practice in a safe manner and nursing educators are
responsible to improve the quality of care through effective teaching methods. The educational
intervention provides the students with facts and guidelines such as these that are crucial to the
skill development of a novice nurse, since the nurse has little direct experience on which to base
his or her actions. Once the novice nurse has experienced many clinical situations involving pain
management, he or she begins to show marginally acceptable levels of judgment, indicating that
he or she has reached the advanced beginner level (Benner, 1992).
The components of the intervention, content and time, form a conceptual framework that
illustrates how the student moves from the antecedent knowledge and attitudes as determined by
the pre-test to the consequential knowledge and attitudes measured by the post-test. The time of
the intervention is crucial because students need time to read the required readings, go through
the interactive case study, and integrate the content. Content (knowledge and attitudes) over time
can be developed or constructed via dialogue with the instructor and with peers.

Novice

Advanced
Beginner

Competent

Novice (nursing student)

Intervention

Nursing student with limited
pain knowledge& attitudes

- Content (an interactive
online case study and didactic
pain learning)

(pretest)

Proficient

Expert
Outcome

Students acquire new pain
knowledge & attitudes
Posttest

Figure 1. Components of intervention mapped alongside the Benner/Dreyfus knowledge
acquisition theory.
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Chapter 3
Methods
This chapter provides a description of the study design and purpose, settings, sample,
measurements and data collection procedure, recruitment. It concludes with plans for the data
management, data analysis, and ethical consideration.

Study Purpose and Research Questions
The purpose of this study was to determine the impact of didactic pain education plus a
self-directed interactive online case in enhancing nursing students’ knowledge, attitudes, and selfefficacy regarding pain management.
The primary research question was:
1- Will nursing students’ knowledge, attitudes, and self-efficacy regarding pain management
improve after participating in a pain educational intervention?
Additional questions were:
2- What is the pre-intervention knowledge, attitudes, and self-efficacy of nursing students
regarding pain management?
3- Are there associations between self-efficacy and pain knowledge and attitudes of nursing
students?

Research Hypotheses
The following hypotheses were tested:
H1: There would be a statistically significant improvement in nursing students’ knowledge,
attitudes, and self-efficacy regarding pain management after the pain intervention.
H0: There would not be a statistically significant improvement in nursing students’ knowledge,
attitudes, and self-efficacy after participation in the pain intervention.
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Study Design
This experimental intervention study used a pretest/posttest design with one group to test
the impact of the intervention as a whole on nursing students. This design was chosen to ensure
the sample size is adequate for the alpha level and the analyses that have been selected for this
study (Polit & Beck, 2017, pp. 394-397). All participants received the intervention. Participants
completed a pre-test survey one week prior to the intervention. Following the intervention, all
participants completed the same survey as a post-test. The goal was to determine whether the
intervention influenced nursing students’ knowledge, attitudes, and self-efficacy regarding pain
management.

Setting and Sample
The target population was second year nursing students at the School of Nursing in
Kingston, Queen’s University, Ontario, Canada during the Fall term of 2018. For this study,
convenience sampling was used to recruit the participants. The inclusion criteria were enrollment
in their second year of the 4-year baccalaureate program and consent for participation.
Cohen statistical power analysis is one of the most common methods to calculate the
required sample size. Cohen (1992) stated that a medium size effect is desirable in various
research fields and could represent the effect that can be detected by naked eye. A medium size
effect in sample size calculation has been reported in the studies that used the same instrument
(KASRP) (Al-Khawaldeh et al., 2013; Chan & Hamamura, 2016). Therefore, a medium size
effect was selected to calculate the sample size in this study.
To address the primary question, a minimum of 64 participants were needed for this
study to detect a medium effect size (d = 0.50), and an alpha =0.05 and a power level of 0.8
(Cohen, 1992). This estimated sample size was needed to perform a paired sample t- test. To
achieve the needed sample of 64 participants, the entire cohort of 90 students were approached to
participate in the surveys.
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Recruitment Procedure
The professor who taught the second-year class where students would be recruited, was
contacted to arrange times and dates to recruit students to participate in the study. Nursing
students who met the eligibility criteria were approached at the end of class. A short presentation
explaining the study objectives, and process was delivered by a research assistant one week prior
to the study intervention. The presentation emphasized that student participation was entirely
voluntary, that grades would not be affected, and that all information would be kept confidential.
Students were informed that the duration of the study was three weeks and they would receive
invectives for the completion of the surveys. The slides that explained and invited students to
participate in the study were posted on the online course management system ‘OnQ’ to help
enhance recruitment. Posting the information on the learning management system helped recruit
two more students and these students were asked after the invitation to ask other students to
participate in the study.
A copy of the consent form that explained the nature of study and the privacy of
participants was given to each participant in the class (see Appendix C). Students were asked to
read and sign the consent form and if they decided to not participate, they could leave the form
blank or leave the class. After the participants were assigned to the study, they received an email
with a link to the pretest survey. Students had to complete the pretest surveys during their own
time. After a week, students received the didactic presentation about pain in class. Following the
intervention, students were provided with the link to the online case study and the link to the
posttest survey and were asked to complete them within one week during their own time. A final
email reminder was sent to students to complete the online case study and the surveys on the final
day of the study. After completing the posttest questionnaire each student received a certificate of
completion (see Appendix D) as well as a $10 Tim Hortons or Starbucks gift card.
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Intervention
The intervention for this study included three components: a textbook reading, a didactic
learning, and a self-directed interactive online case study (e-learning). The textbook reading was
a required component of the second-year course the students were enrolled in and came from
Medical Surgical Nursing in Canada, 3rd edition (Lewis, Bucher, Heitkemper, Barry,
Goldsworthy, Goodridge, 2018). The required reading consisted of the ‘Pain’ chapter which
included information on pain pathophysiology, pain definition, and pain assessment methods
(Wilson, 2018). The didactic learning included an in-class lecture based on a required reading and
was presented by a pain nurse expert. The in-class lecture encompassed a review of pain
pathophysiology, pain definition, assessment and management technique (pharmacological and
non-pharmacological). The interactive case study developed by the Canadian Association of
Schools of Nursing (CASN) was used for the online case study component of this study. CASN
developed a free e-resource learning module designed to provide nurse practitioner (NP) students,
and undergraduate nursing students with the knowledge and attitudes they need regarding
controlled drugs and substance (CDS) (CASN, 2016). This e-resource has 5 learning modules and
5 interactive case studies. One interactive case study was used in this study
(http://nperesource.casn.ca/case-study/Chronic-Disease/story_html5.html). The interactive case
study chosen includes information on following topics: pain assessment, substance misuse risk
assessment, symptoms assessment, interprofessional collaboration, prescribing opioids, opioids
tapering, opioid rotation, treatment contracts, and follow up and safety monitoring (CASN, 2016)
(Figure 2). The components of the interactive online case study are presented in slides with a high
visual content, images, and interactive materials to encourage active learning. The content in this
online case study is focused around interactions to engage the user by answering question to
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enrich understanding about pain assessment skills.

Figure 2. A screen shot from the online case study showing the learning outcomes.
The online case study includes multiple choice questions to retain the participant
engagement, to enhance their learning experience, and to enrich their understanding about pain
management. Students received immediate feedback to their response to the questions. They also
were able to move forward or to return back to revise their knowledge about pain assessment and
management (Figure 3).

Figure 3. Example of interactive learning.
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A questionnaire was used to collect information about students’ adherence to the
intervention. This questionnaire consisted of dichotomous items to report whether students did
the reading, whether they attended the lecture, and finally whether they completed the online case
study. This questionnaire proceeded the post-test surveys after the intervention.

Outcome Measures
Knowledge and attitudes survey regarding pain (KASRP).
The primary instrument to be used in this study was the KASRP (Appendix E). The
KASRP was first developed in 1987 and has been edited as pain management practices changed
since that time. The survey consists of 37 items: 22 true/false questions, 15 multiple choice
questions, and two case studies with 2 multiple choice questions each. The questions cover the
physiology of pain, assessment, pharmacological and non-pharmacological methods of pain
relief, and nonverbal indicators of pain. Validity and reliability of the KASRP has been
established by the authors (Ferrell & McCaffrey, 2014). The validity of the KASRP’s content was
validated using recent pain management guidelines received from authorities in pain
management, including the American Pain Society, the National Comprehensive Cancer Network
Pain Guidelines, the IASP, and the World Health Organization. The KASRP was also found to be
valid for discriminating among nurses at different levels of experience and senior pain experts.
In order to provide construct validity, the authors compared scores of nurses at different
knowledge levels from students to pain experts. These comparisons showed that the tool
discriminated between levels. Test-retest reliability (r > 0.80) was established by repeat testing in
continuous education of staff nurses and internal consistency reliability (r > 0.70) were also
confirmed (Ferrell & McCaffrey, 2014).
The survey takes approximately 15 to 30 minutes to complete as reported by previous
studies (Plaisance & Logan, 2006). This questionnaire is available online and can be used without
permission from the authors (Appendix F). For the purpose of this study, one question on the
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KASRP survey was removed because this question asks about a drug (Vicodin) that is not
available in Canada and there is no known substitution (Hroch et al., 2017). Question 31 in the
survey was slightly changed to describe the context of culture differences in caring for patients in
pain in Canada instead of the U.S (Hroch et al., 2017).
Student participants also completed demographic information that identified detail of age,
sex, attendance of pain management education, personal experience of pain, and experience
caring for someone (see Appendix G).
Nurses’ self-efficacy.
Nurses’ Self-Efficacy survey was designed to examine the level of self-efficacy of
nursing students toward pediatric pain management (Appendix H) (Chiang et al., 2006). This
questionnaire includes 6 item addressing self-efficacy; three items on pain assessment, two items
on pain management, and one item on cooperation with the healthcare team. The aggregate score
is 5-20, and the higher scores indicate higher level of self-efficacy. Participants were asked to rate
their level of confidence with 5-point Likert scale statements ranged from (1) = Not at all to (5) =
Very confident. This instrument has internal consistently (Cronbach’s alpha= 0.88 at pretest, 0.91
at posttest) and content validity was established by a panel of three experts in pain management
(Chiang et al., 2006). The survey takes between five to ten minutes to complete (Chiang et al.,
2006). In this study, two questions on the self-efficacy survey were removed because students had
not started their clinical placements. These questions asked about their ability to use the pain
assessment tools and their ability to cooperate with the medical team. Three questions were
changed slightly to focus on pain assessment and management in general population instead of
pediatric population. Permission to use the survey in this study was obtained from the author
(Appendix I).
Prior to the beginning of the study, the questionnaire was pre-tested among a group of
nursing faculty members (n = 3), and students enrolled in the Master of Nursing Science (n = 2)
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at Queen’s University in Kingston to assess for clarity and understandability. Based on the
feedback, there were format changes made to the questionnaire. The responses to the survey were
not included in the data analysis.

Data Collection
Data was collected via the Internet through Qualtrics. Qualtrics is “a web-based software
that allows the user to create survey and generate reports without having any previous
programming knowledge” (Qualtrics, 2017). Qualtrics was used to build the electronic surveys so
students who completed the surveys submitted it electronically. Qualtrics has feature to show
what percentage of completion on the survey which could help encourage participants to
complete the survey and minimize early termination.

In class

In class

Explain the
study+
Consent on
Sept 20th

Independent

Didactic
learning on
Sept 27th

The posttest
survey closed
on Oct 4th

Independent

Independent

The pretest
survey was sent
out on sept 21st.
The survey closed
on Sept 27th

online case
studey.
The link was sent
on Sept 27th

Figure 4. Summary of data collection timeline.

Data Analysis
The quantitative coded data were exported from Qualtrics to SPSS version 25 for
analysis. The data were examined for missing data and inconsistencies prior to analysis. Also, the
distribution of the data was assessed using Shapiro-Wilks test for normality, Q-Q plot, and
histograms to test the normality (Howell, 2010). All histograms and results of tests of the
normality are reported.
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Descriptive statistics for demographics and for nursing students’ scores that included
mean, median, standard error and deviation, skewness, kurtosis, and histograms were reported to
describe the characteristics of the sample. To address the primary question, non-parametric
Wilcoxon signed rank tests were conducted to compare the surveys median scores at the pretest
and the posttest. The paired sample t-test was not appropriate because of the small sample size (n
= 21) (Pallant, 2010, p. 213). To address question 3, Pearson’s and Spearman’s correlation
coefficient statistics were used to assess the relationship between the study key variables (Pallant,
2010, p.129).

Ethical Consideration
Ethics review and approval was obtained from the Queen’s University Health Sciences
and Affiliated Hospitals Research Ethics Board (HSREB) on July 23rd, 2018 (see Appendix J).
All participants were informed that participation was voluntary and that no harm would result if
they declined to participate in the study. All participants were asked to sign the consent form. The
consent form outlined the following: the purpose of the study, study procedure, potential risks and
benefits, compensation, confidentiality, right to withdraw, and the contact information for the
principle researcher and Ethics Chair. Participants were given a chance to ask questions before
agreeing to participate and sign the consent form.
To maintain confidentiality, participants were assured that no personal data would be
identified; their individual responses to the questionnaires would be confidential. Participants
were assigned to an arbitrary identification number. This study number was used on all respective
study questionnaires. Data were stored in encrypted password-protected computers files in the
researcher laptop. After the completion of the study, data were transferred to an external hard
drive and destroyed from the researcher’s laptop. All participants consent forms and the
electronic hard drive will be stored by the researcher’s supervisor in a locked cabinet in a locked
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office in the School of Nursing at Queen’s University in Kingston. All documents will be
shredded, and electronic data destroyed after seven years.
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Chapter 4
Results
This chapter provides a description of the results from the study. The following sections
are divided according to the instruments used in the data collection. The chapter starts with the
sample size and response rate, and a description of the sample demographics. Then followed by
assessing the impact of the pain education on the students’ knowledge, attitudes, and self-efficacy
regarding pain management.

Sample and the Response Rate
A total of 90 students met the inclusion criteria and were approached in class by a
research assistant to participate in the study; 28.8% (n = 26) of the students agreed to participate
and signed the consent form and were included in the analysis of demographics. The number of
the students decreased to 23 at the post-test. Of these 23 students who participated in the post-test,
two (8.6%) completed the demographic questions, however they did not complete the posttest
questionnaire and therefore were not included in the analysis of the results. The final sample of
students included in this analysis was 21.

Students’ Characteristics
The sample consisted of 26 students who completed the questionnaire at the pretest, and
21 students who completed the two questionnaires (pre and post). As shown in Table 1, the
majority of participants 84.6% (n = 22) were under 20 years of age and were female 96.1% (n =
25). Twenty-three students (88.46%) reported English as their primary language. French was
reported as a primary language by 1 (3.85%) student; and 2 (7.69%) students selected ‘others’ as
their primary language. More than 70% (n = 19) of the students had received previous education
pain management prior to completing the pain knowledge survey. The majority of participants
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(96.15%) claimed to have suffered from pain in the past. Twenty-three (88.46%) had cared for
someone in pain in the past prior to the completion of the questionnaire.
Table 1 Demographic Characteristics of the Study Sample (N = 26)
Variable
Age
< 20
31 -35
20-25
Missing
Language
English
French
Others
Missing
Gender
Female
Male
Missing
Previous education in pain management
Yes
No
Missing
Personal pain experience
Yes
No
Missing
Cared for someone in Pain
Yes
No
Missing

N

%

22
1
3
0

84.62
3.85
11.54
0.00

23
1
2
0

88.46
3.85
7.69
0.00

25
1
0

96.15
3.85
0.00

19
7
0

73.08
26.92
0.00

25
1
0

96.15
3.85
0.00

23
3
0

88.46
11.54
0.00

Knowledge and Attitudes about Pain
The passing score on the KASRP is 80% (MeCaffery & Robinson, 2002). Five students
(23%) scored 80% or above on the KASRP at the post test, however, no students scored over
80% in the pretest.
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The percentages of correctly answered items in the pre and post-test questionnaires are
listed in Table 2. The average of correct answers was 22.7 out of 40 (56.8%) before the
intervention and was 26.7 (66.9%) after the intervention. Overall, there was an increase in the
percentage of correct answers in the KASRP questionnaire from the pretest to the posttest. There
was a sharp drop in the percentage giving the correct response to item 18 about pain medication,
from 73% to 22%. After the pain education, the percentage of correct response for item 9,
‘Opioids should not be used in patients with a history of substance abuse’ was improved
considerably from 23% to 63%. There was one item (32) that did not have different responses
before and after the intervention.
On analyzing the responses to questions (8, 16, 22, 27, 35, 38, 40) on the KASRP survey,
it was noted that the students had low scores before and after the intervention, 40% or less in area
of pharmacology of pain knowledge. Conversely, area in which questions received a score of
100% was, vital signs are not always reliable indicators of the intensity of pain. Other areas in
which scores were 90% or higher were, patients may sleep in spite of severe pain and children
less than 11 years can report their intensity of pain so clinicians should not rely on their parents’
assessment (Table 2).
Table 2 Correctly Answered Items in the Questionnaire
Item

Pretest correct
responses
(n = 26)

Item content

No.

N

%

Post-test
correct
responses (n =
22)
N
%

21

81

22

100

16

61

20

91

18

69

19

86

21

81

21

95

True or False Questions (with correct answers T=true, F= False)
1
2

3
4

Vital signs are always reliable indicators of the intensity of a
patient’s pain. (F)
Because their nervous system is underdeveloped, children
under two years of age have decreased pain sensitivity and
limited memory of painful experiences. (F)
Patients who can be distracted from pain usually do not have
severe pain. (F)
Patients may sleep in spite of severe pain. (T)
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5
6

7

8
9
10
11
12

13
14

15
16

17
18
19

20

21

Aspirin and other nonsteroidal anti-inflammatory agents are
NOT effective analgesics for painful bone metastases. (F)
Respiratory depression rarely occurs in patients who have
been receiving stable doses of opioids over a period of
months. (T)
Combining analgesics that work by different mechanisms
(e.g., combining an NSAID with an opioid) may result in
better pain control with fewer side effects than using a
single analgesic agent. (T)
The usual duration of analgesia of 1-2 mg morphine IV is 4-5
hours. (F)
Opioids should not be used in patients with a history of
substance abuse. (F)
Elderly patients cannot tolerate opioids for pain relief. (F)

10

38

16

72

11

42

10

45

13

50

17

77

10

38

7

31

6

23

14

63

23

88

19

86

Patients should be encouraged to endure as much pain as
possible before using an opioid. (F)
Children less than 11 years old cannot reliably report pain so
clinicians should rely solely on the parent’s assessment of the
child’s pain intensity. (F)
Patients’ spiritual beliefs may lead them to think pain and
suffering are necessary. (T)
After an initial dose of opioid analgesic is given, subsequent
doses should be adjusted in accordance with the individual
patient’s response. (T)
Giving patients sterile water by injection (placebo) is a
useful test to determine if the pain is real. (F)
If the source of the patient’s pain is unknown, opioids should
not be used during the pain evaluation period, as this could
mask the ability to correctly diagnose the cause of pain. (F)
Anticonvulsant drugs such as gabapentin (Neurontin) produce
optimal pain relief after a single dose. (F)
Benzodiazepines are not effective pain relievers and are
rarely recommended as part of an analgesic regiment. (T)
Narcotic/opioid addiction is defined as a chronic
neurobiological disease, characterized by behaviors that
include one or more of the following: impaired control
over drug use, compulsive use, continued use despite
harm, and craving. (T)
The term ‘equianalgesia’ means approximately equal
analgesia and is used when referring to the doses of various
analgesics that provide approximately the same amount of
pain relief. (T)
Sedation assessment is recommended during opioid pain

19

73

17

77

24

92

21

95

22

84

19

86

24

92

21

95

15

57

20

90

4

15

8

36

13

50

12

54

19

73

5

22

24

92

19

86

22

84

18

81

20

76

18

81

35

management because excessive sedation precedes opioidinduced respiratory depression. (T)
Multiple choice question (with correct answers)
22

23

24

25
26
27

28

29
30
31

32
33

The recommended route of administration of opioid
analgesics for patients with persistent cancer-related pain is:
(oral)
The recommended route administration of opioid analgesics
for patients with brief, severe pain of sudden onset such as
trauma or postoperative pain is: (intravenous)
Which of the following analgesic medications is considered
the drug of choice for the treatment of prolonged moderate to
severe pain for cancer patients? (morphine)
A 30 mg dose of oral morphine is approximately equivalent
to: (Morphine 10 mg IV)
Analgesics for post-operative pain should initially be given:
(around the clock on a fixed schedule)
A patient with persistent cancer pain has been receiving daily
opioid analgesics for 2 months. Yesterday the patient was
receiving morphine 200 mg/hour intravenously. Today he has
been receiving 250 mg/hour intravenously. The likelihood of
the patient developing clinically significant respiratory
depression in the absence of new comorbidity is: (less
than1%)
The most likely reason a patient with pain would request
increased doses of pain medication is: (the patient is
experiencing increased pain)
Which of the following is useful for treatment of cancer pain?
(All the above)
The most accurate judge of the intensity of the patient’s pain
is: (the patient)
Which of the following describes the best approach for
cultural considerations in caring for patients in pain: (Patients
should be individually assessed to determine cultural
influences)
How likely is it that patients who develop pain already have
an alcohol and/or drug abuse problem? (5-15%)
The time to peak effect for morphine given IV is: (15 min)
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The time to peak effect for morphine given orally is:(1-2
hours)
35
Following abrupt discontinuation of an opioid, physical
dependence is manifested by the following: (sweating,
yawning, diarrhea and agitation with patients)
36
Which statement is true regarding opioid induced respiratory
depression: (Obstructive sleep apnea is an important risk
factor)
Case studies (with correct answers)
36

5

19

9

40

13

50

13

59

16

61

12

54

16

61

17

77

15

57

13

59

2

7

4

18

17

65

19

86

12

46

15

68

23

88

21

95

20

76

17

77

13

50

11

50

20

76

18

81

12

46

12

54

2

7

10

45

7

26

7

31

37
38

39

40

On the patient’s record you must mark his pain on the scale
below. Circle the number that represents your assessment of
Andrew’s pain. (8)
Your assessment, above, is made two hours after he received
morphine 2 mg IV. Half hourly pain ratings following the
injection ranged from 6 to 8 and he had no clinically
significant respiratory depression, sedation, or other untoward
side effects. He has identified 2/10 as an acceptable level of
pain relief. His physician’s order for analgesia is “morphine
IV 1-3 mg q1h PRN pain relief.” Check the action you will
take at this time. (Administer morphine 3 mg IV now)
On the patient’s record you must mark his pain on the scale
below. Circle the number that represents your assessment of
Robert’s pain: (8)
Your assessment, above, is made two hours after he received
morphine 2 mg IV. Half hourly pain ratings following the
injection ranged from 6 to 8 and he had no clinically
significant respiratory depression, sedation, or other untoward
side effects. He has identified 2/10 as an acceptable level of
pain relief. His physician’s order for analgesia is “morphine
IV 1-3 mg q1h PRN pain relief.” Check the action you will
take at this time: (Administer morphine 3 mg IV now)

21

80

20

90

1

3

6

27

21

80

20

90

4

15

6

27

The KASRP survey has 40 items. The score can range from 0 (minimum score) to 40
(maximum score). The students’ mean KASRP scores were derived using the following equation:
(number of correct score/ maximum score). As provided in Table 3, there was an increase in
student mean KASRP scores after the intervention from a mean score of 23.3 (SD = 3.59) to a
mean score of 26.7 (SD = 5.12). The students’ scores ranged from 15 to 29 in the pretest, and
from 16 to 37 in the posttest.
Table 3 Descriptive Results of Student Mean KASRP Scores
M

SD

n

SEM

Knowledge pretest-scores

23.33

3.58

21

0.78

15

29

Knowledge posttest-scores

26.71

5.12

21

1.12

16

37

Variable

37

Minimum Maximum

Students’ Adherence to the Intervention
The students’ responses to the questions regarding to their adherence to the intervention
in this study are shown in Table 4. All the students (100%) attended the pain lecture. Of the 21
students; thirteen students (61.90%) completed the required textbook reading about pain
assessment and management, and nineteen students (90.48%) completed the self-directed online
case study.
Table 4 Questions related to Students’ Adherence to the Intervention (N = 21)
Variable

N

%

Yes

13

61.90

No

8

38.10

Missing

0

0.00

Yes

21

100

No

0

0.00

Missing

0

0.00

Yes

19

90.48

No

2

9.52

Missing

0

0.00

Completed the required reading about pain assessment and management

Attended the NURS 205 pain lecture

Completed the online case study

Table 5 outlines how much of the intervention the students completed. Fifty-seven
percent of the student participants (n = 12) self-reported they completed all three components of
the intervention. Of these 12 students, 66.6% of students (n = 8) scored below the mean score of
26.7, and four students scored above the mean with two of these students scoring 80% or higher
on the KASRP. The student participants who reported they completed the didactic and selfdirected online case study, 12 students scored below the mean of 26.7, and 5 students scored
above the mean.
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Table 5 Compliance with the Intervention
Intervention components

Below the
Mean (26.7)

26.7 or above

80% or higher

Reading + didactic + online
case study (N=12)

66.6% of
students (n =
8)

16.6% of students
(n = 2)

16.6% of students (n =
2)

Reading + Case Study
(n=13)

61.5% of
students (n =
8)

15.3% of students
(n = 2)

23% of students (n =
3)

Didactic + online case
study (n=19)

63.1% of
students (n =
12)

21% of students (n
= 4)

15.1% of students (n =
3)

Prior to analyzing changes in study variables, the distribution of the data was assessed to
determine whether parametric or non-parametric statistic tests were appropriate. Two main
techniques were used to identify the appropriate test: measurement of skewness and kurtosis, and
visual assessment of data distribution using a Q-Q plot chart and histograms. Skewness and
kurtosis were measured and accepted; the values fell within the range of double the standard
error.
The following figures represent data distribution of pain knowledge and attitudes scores.
As shown in Figures 5, data distributions of KASRP scores were accepted despite some minor
skewness and kurtosis values due to the outliers. The shape of the distribution for the KASRP
scores can be seen in the histograms (Figure 5); scores appear to be reasonably normally
distributed.
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Figure 5. Histogram showing the distribution of KASRP (pre & posttest) scores.
In order to run the Wilcoxon Signed Rank Test to determine if there is a statistically
significant median difference between the pretest and the posttest score, the shape of the
distribution of the differences should be symmetrical (Pallant, 2010, p.232). The knowledge
difference scores were approximately symmetrically distributed, as assessed by a histogram
provided in Figure 6.

Figure 6. Histogram showing the distribution of the knowledge difference (pretest & Posttest)
scores
There was an obvious difference in the students’ mean KASRP scores between the
pretest and the posttest. To determine if this difference in students’ knowledge scores was
significant, the two-tailed Wilcoxon Signed Rank Test was conducted and revealed a statistically
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significant improvement in students’ pain knowledge scores following participation in the pain
education (z = -2.66, p < ,001) (Table 6). The median score on the KASRP improved from the
pretest (Md = 24) to the post test (Md = 26) (Figure 7).

Figure 7. Boxplot for the knowledge median (pretest and posttest).
Table 6 Reporting the Statistical Significance and the KASRP Median Score

Knowledge and attitudes scores

Pre
Median
24

Post
Median
26

Z

P

-2.664

0.008

In conclusion, the results revealed that the students’ knowledge and attitudes toward pain
management improved following the pain education. Questions regarding pain pharmacology
were answered incorrectly by many students.

Self-Efficacy of Pain Management for the Students
The normality of distribution of self-efficacy scores was tested. The shape of the
distribution for the self-efficacy scores can be seen in the histograms (Figure 8); scores were
reasonably normally distributed.
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Figure 8. Histogram showing the distribution of self-efficacy (pre-& posttest) scores.
The self-efficacy survey has 4 items. The score can range from 5 (minimum score) to 20
(maximum score). Students were asked to rate their confidence in regard to pain management
using a 5-point Likert sale. As shown in Table 7, before the pain education, the mean score on the
self-efficacy scale was 7.8 (maximum score = 20) (SD = 2.43) and it increased to 12.5 (SD =
2.34) after the education program.
Table 7 Descriptive Results of Student Mean Self-Efficacy Scores
M

SD

N

SEM

Minimum

Maximum

Self-efficacy pretest

7.86

2.43

21

0.53

4

13

Self-efficacy posttest

12.57

2.34

21

0.51

8

18

Variable

As assessed by a histogram provided in Figure 9, the difference scores were
approximately symmetrically distributed, therefore, the Wilcoxon signed rank test was conducted
to determine the effect of the pain education on the students’ self-efficacy scores.
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Figure 9. Histogram showing the distribution of the self-efficacy difference (pretest & Posttest)
scores.
The results from Figure 10 showed that there was a statistically significant increase in the
students’ self-efficacy scores from the pretest to the posttest (z = -3.64, p < ,001) (Table 8). The
median score on the self-efficacy scale improved from the pretest (Md = 8) to the post test (Md =
12).

Figure 10. Boxplot for self-efficacy median (pretest & posttest).
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Table 8 Reporting the Statistical Significance and the Median Scores

Self- efficacy scores

Pre
Median
8

Post
Median
12

Z

P

-3.642

0.000

In conclusion, students’ self-efficacy scores increased following the pain education,
suggesting that students were able to gain self-confidence in their abilities to perform pain
assessment and management.

Correlation between Knowledge and Self-Efficacy
The correlation between the knowledge and self-efficacy is shown in Table 9. Pearson
correlation analysis did not reveal a statistically significant relationship between the students’
pain knowledge and their level of self-efficacy in the pretest (r = -.235, p = .305) or their
knowledge and self-efficacy in the posttest (r = .211, p = .359). There was also no statistically
significant relationship between the change score of the knowledge and the change score of selfefficacy (r =-.185, p = .421).
Table 9 Pearson Correlation between Knowledge and Self=Efficacy (N=21)
Correlation

Self-efficacy
(pretest)

Self-efficacy
(posttest)

Self-efficacy
(change)

Knowledge (pretest)
PC
-.235
Sig.
.305
Knowledge
(posttest)
.211
PC
.359
Sig.
Knowledge
(change)
-.185
PC
.421
Sig.
Note: the correlation is significant at 0.01 level (2-tailed).
Abbreviations: PC, Pearson correlation coefficient; Sig., significance (2-tailed);
Non-parametric alternative, Spearman correlation was also conducted to validate the
results from the Pearson correlation test and to assess for the relationship between the knowledge
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and self-efficacy. As shown in Table 10, there were no significant relationships between the
students’ pain knowledge and their level of self-efficacy in the pretest and the posttest.
Table 10 Spearman Correlation between Knowledge and Self=Efficacy (N=21)
Spearman's rho

Self-efficacy
(pretest)

Self-efficacy
(posttest)

Self-efficacy
(change)

Knowledge (pretest)
SC
-.060
Sig.
.796
Knowledge
(posttest)
.135
SC
.559
Sig.
Knowledge
(change)
.009
SC
.970
Sig.
Note: the correlation is significant at 0.01 level (2-tailed).
Abbreviations: SC, Spearman correlation; Sig., significance (2-tailed);

45

Chapter 5
Discussion
This research study was conducted to evaluate the effectiveness of a pain educational
intervention in improving second year nursing students’ knowledge, attitudes, and self-efficacy
regarding pain management. This chapter presents a discussion of the study key findings and their
implications, the limitations of this study and recommendations for future education and research.

Summary of the Findings
In this study, a combination of learning activities (textbook reading, didactic lecture, and
e-learning case study) were implemented to assess the effectiveness of these interventions on first
semester, second year nursing students’ knowledge and attitudes regarding pain. The KASRP was
utilized to assess pain knowledge and attitudes and the KASRP scores demonstrated that
students’ knowledge and attitudes toward pain management improved following the pain
education. Despite the improvement in the students’ pain knowledge and attitudes scores from
58.2% to 66.7 %, the students’ mean scores in both pre and posttest were lower than the
anticipated pass rate. The authors of KASRP consider 80% or higher as an acceptable score on
the KASRP (Ferrell & McCaffery, 2014). In this study, no students scored over 80% in the
pretest and only five students (23%) answered more than 80% correctly in the posttest. This
finding is consistent with the previous research. Keefe & Wharrad (2012) found in their study that
21.4% of student participants who completed the e-learning intervention answered more than
80% of the KASRP questionnaire accurately.

Knowledge and Attitudes about Pain
In this study, the pre-intervention KASRP score in this study was 23.33 (SD = 3.59;
58.2%). No student scored 80% or greater, suggesting that all of student participants have
insufficient pain knowledge and attitudes toward pain management. Although the mean pre46

intervention score (58.2%) was low, it is higher than the scores reported from other studies of
nursing students using the KASRP in countries outside of North America. For example, the mean
scores from international studies were as follows: Jordan (34.1%, 40%); Iran (37%, 47.8%);
Hong Kong (first year master student, 51%; third year master student, 53.4 %); Taiwan (55%);
United Kingdom (53.8%) (Al-Khawaldeh et al., 2013; Al Khalaileh & Al Qadire, 2013; RahimiMadiseh et al., 2010; Chan & Hamamura, 2016; Chaing et al., 2006; Keefe & Wharrad, 2012).
Higher scores on the KASRP were reported in the U.S.A (67.7%, 63.6 %) and in Canada (66.7%)
(Duke et al., 2013; Plaisance & Logan, 2006; Hroch, 2017). However, these studies were
conducted with students in the final year of their nursing programs.
After the intervention, the overall mean scores of nursing students increased significantly
(M = 66.7, p < .001). Five students (23%) scored 80% or higher on the KASRP questionnaire,
suggesting these students have adequate knowledge and attitudes regarding pain management.
The results of this study are similar to other studies that utilized didactic education or e-learning
education. These studies reported an increase in pain knowledge and more positive attitudes
following their respective interventions, indicating that these different interventions are effective
in teaching nursing student about pain assessment and management (Chiang et al., 2006; Keefe &
Wharrad, 2012).
Although the results showed improvement in the knowledge and attitudes scores of the
students after the pain education, there was one area in which significant knowledge gaps existed
among students. This area mostly included the questions related to appropriate medication to
manage pain, medication dosages, side effects, and medication administration (Table 6). These
findings are consistent with the previous research studies where student participants also had
difficulty answering medication related questions correctly (Al Khalaileh & Al Qadire, 2013;
Chiang et al., 2006; Duke et al., 2013; Evans & Mixon, 2015; Gadallah et al., 2017; Goodrich,
2006, Hroch, 2017, Rahimi-Madiseh et al., 2010). A reason why students may have showed less
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improvement in answering pharmacology related questions in this study is due to timing in which
their pharmacology course is taken. Student participants started their pharmacology course only
two weeks prior to the start of this study. In addition, these same students just started their first
clinical placement and were beginning to assess patients who were experiencing pain, but they
would not be administering any pharmacological treatments to manage pain at the time of this
study. Therefore, they would have limited applicable experience to make more critically based
decisions regarding the management of pain. It is uncertain if these same student participants
would have answered the pharmacology related questions on the KASRP correctly if the study
was conducted closer to the end of this same semester when students had completed more of their
pharmacology course and had more exposure to the clinical setting. Earlier studies have reported
that as students progress through their nursing program, or receive training, they demonstrate
more knowledge and more positive attitudes regarding pain assessment and management (AlKhawaldeh et al., 2013; Duke et al., 2013).
Areas where students as group demonstrated strength and high level of knowledge and
attitudes about pain included the assessment related question on the KASRP. Student participants
demonstrated knowledge regarding vital signs not being reliable indicators of the intensity of a
patient’s pain, the person experiencing pain is the best judge of their pain and understanding the
pain physiology. This result is similar to the finding from the simulation intervention study
conducted by Evans & Mixon (2015) with second semester junior year nursing students. They
reported that student participants who completed the simulation answered questions regarding
pain assessment correctly but did not do well with question related to pain pharmacology (Evans
& Mixon, 2015). This may suggest that the nursing students at the beginning of their education
are basing their responses on the theoretical knowledge they have acquired about pain.
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Education Interventions to Improve Pain Management
The interventions used to improve the students’ knowledge and attitudes regarding pain
have reported significant increase in knowledge following the intervention (Chiang et al., 2006;
Evans & Mixon, 2015; Hunter et al., 2008; Keefe & Wharrad, 2012; MacLaren et al., 2008;
Owens et al., 2014; Piri et al., 2015; Watt-Watson et al., 2004). However, the components of
these education interventions were not consistent across the studies. Despite the variation, the
majority of these studies reported a significant positive effect on students’ knowledge and
attitudes regarding pain management.
The results from this study suggested that the intervention had a positive effect on the
students’ knowledge and attitudes as there was a significant improvement in their scores
following the intervention (p < .001). This finding of improving the knowledge and attitudes of
students regarding pain management corresponds with other research examining the interventions
to improve pain knowledge and attitudes among nursing students (Chiang et al., 2006; Evans &
Mixon, 2015; Hunter et al., 2008; Keefe & Wharrad, 2012; MacLaren et al., 2008; Owens et al.,
2014; Piri et al., 2015; Watt-Watson et al., 2004). Didactic based learning or e-learning activities
have been shown to be effective methods to educate nursing students regarding pain (Keefe &
Wharrad, 2012; Piri et al., 2015). The study conducted by Piri et al., (2015) assigned nursing
students into two groups; lecture group (n = 30) and e-learning group (n =30) to determine
whether the difference in the pain knowledge scores differ based on the two different methods.
The results demonstrated there was no significant difference in the knowledge and attitudes in
both groups in the posttest based on how the content was delivered. In this study, the approach
was taken to combine both didactic lecture-based teaching and e-learning to assess the effect of
this combination on students’ knowledge and attitudes regarding pain. The intervention included
didactic face to face teaching plus on-line education in the form of a case study. This combination
was associated with a significant improvement in the students’ knowledge and attitudes. It is not
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possible to determine whether the didactic learning alone or the didactic with other combination
of online interactive education produced the improvement due to the small and homogenous
sample and the inconsistency in the components of the intervention that the student participants
completed.
Therefore, it can be concluded that pain interventions can exert a positive impact on
students’ knowledge and attitudes of pain assessment and management.

Relationship between the Knowledge and Self-Efficacy in Pain Management
Bandura (1994) defined self-efficacy as one’s belief in their ability to successfully
perform specific task. According to Bandura, increased knowledge should play a role in increased
self-efficacy for students. The self-efficacy tool was used to measure the level of self-efficacy of
students. In this study, the improvement was found in the students’ level of self-efficacy after
attending the pain education. This is consistent with findings from Chiang et al., (2006). The
four- hour pain education program that included didactic teaching and interactive discussion is
reported to significantly increase the students’ self-efficacy scores (p < .001) (Chiang et al.,
2006). In this study, students’ self-efficacy scores increased from 39.3% to 62.85% after the
students attended the pain education (p < .001). Students were provided with knowledge they
need about pain management to be able to effectively assess and manage pain.
In this study, there was no significant relationship between the pain knowledge and
attitudes scores and the reported self-efficacy before and after the educational intervention.
Although it is not clear why high level of self-efficacy was not correlated with more pain
knowledge and attitudes, it is important to note the students may feel a high level of self-efficacy
without the corresponding knowledge regarding pain management. Alternatively, the completion
of the interactive online case study that included high visual content, interactive materials, and
quizzes to consolidate learning from the case study, students may have contributed to the selfreported gain in self-confidence regarding their abilities to perform pain assessment and
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management. However, the impact of completing the case study may have not been reflected in
the students’ KASRP scores.

Limitations
This study has several limitations. First, the small sample size and the homogenous
sample limits generalizability, as students were from one university and class, and volunteered for
the study. A replication of this study with large representative sample of nursing student may
demonstrate different results. This study utilized a pre-test and post-test design. The lack of
comparator group limits our ability to determine the effect of the different types of interventions.
A randomized controlled trial with an intervention group who receives both didactic and elearning pain education as compared to a control group who receive only the didactic pain
education would help to determine if the combination of the two methods of delivering education
is more effective than didactic pain education alone.
In addition, most of the students reported having previous pain education prior to the
commencement of the study, which may influence the results. That is, students who had prior
pain learning would have a higher score on the pain knowledge survey higher than those who had
not. However, students in this study still did not achieve the 80% pass rate in the pretest
questionnaire regardless of their previous pain education. Finally, the intervention was delivered
at the beginning of the Queen’s School of Nursing academic year where students just started
taking the pharmacology course and begun their placement. It is unclear if conducting this study
later in the semester would produce different results.

Recommendations
Education
The study findings suggest a positive effect of the pain education on the knowledge and
attitudes of first semester, second year nursing students at Queen’s University, Kingston, Ontario.
The study found significant improvements of the knowledge, attitudes, and self-efficacy of
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nursing students regarding pain management. Therefore, it is recommended to integrate the
components of this intervention in undergraduate nursing curriculum at Queen’s University to
enhance the education of nursing students’ knowledge and attitudes and to increase their selfefficacy toward pain management. Additional content regarding pain pharmacology should also
be added to the intervention to help improve undergraduate nursing students’ knowledge in this
area.
Nurse educators need to critically review their curricula regarding pain management and
find ways to integrate the IASP curricula into their undergraduate curriculum. Pain management
practices may improve if the pain topic introduced and incorporated in the curriculum
consistently across all years.

Research
Future research is required to gain a broader understanding of the effect of the pain
education on the pain knowledge and attitudes of nursing students. Exploring the use of the pain
education intervention with an adequate larger sample size is recommended. Further, testing this
intervention with different nursing students across different cultures in different countries can
increase the generalizability of the results.
Further research on self-efficacy and pain knowledge and attitudes is still needed and it
should adopt a longitudinal approach to track the changes of nursing students in both areas
throughout their pre-registration education.
A review of the KASRP is needed by clinical experts to determine if it needs updates or
changes to improve pain management practices. Additional psychometric testing of the KASRP is
recommended so that the assessment questions and management questions can be evaluated as
different components of the KASRP tool.
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Conclusion
Pain is the most common symptom experienced by individuals at some point in their life.
Nurses are often the ones a patient seek help from to attenuate their pain. In this study, an
education intervention that included a textbook reading, a didactic lecture, and an e-learning case
study was utilized. Nursing students’ pain knowledge and attitudes significantly improved as
measured by their KASRP scores following the intervention. Student participants correctly
answered questions related to pain assessment frequently. These same participants had the most
difficulty answering pain pharmacology related question correctly. This pain educational
intervention has the potential to improve the students’ pain knowledge, attitudes and self-efficacy.
However, additional content should focus more on the understanding the pharmacological
management of pain to improve nursing practice and to enhance patient care. Nurse leaders and
educators should consider combining different ways of delivering pain related content when they
are developing pain assessment and management education.
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Appendix A
Literature Search Strategy
Search terms: Nursing
students AND pain

CINAHL = 295
MEDLINE = 200
PsycINFO = 259
EMBASE = 308

Search terms: Nursing
students AND pain OR pain
management AND education
OR pain education

CINAHL = 22
MEDLINE = 7
PsycINFO = 78
EMBASE = 14

Duplicates removed (N = 904)

References screened based on the
inclusion criteria (N = 303)

References included in the review
(N = 22)

61

Search terms: Nursing
students AND pain OR pain
management AND self
efficacy OR self-efficacy

CINAHL = 3
MEDLINE = 5
PsycINFO = 4
EMBASE = 12

Appendix B
Literature Review Tables

Table 1. Pain Knowledge and Attitudes in Undergraduate Nursing Students
Reference
/ year

Country

Sample+ Demographic data

Research design

Instrument

Duke et
al. (2013)

United
States

A descriptive
cross-sectional
survey

KASRP

v Mean scores:
• First semester juniors (M=59.65, SD 6.30).
• Second semester juniors (M=61.23, SD 8.11)
• First semester seniors (M=67.67, SD 6.81)
• Faculty (M=71.01, SD 13.30)
v Significant difference in knowledge and attitudes
among the three level of students and the faculty
members (df =3.17; F=14.07; P<.001).
v More than 60% participants missed items related to
knowledge about pain medication and administration

Plaisance
and
Logan
(2006)

United
States

N= 162 baccalaureate junior & senior
students
(N=57 First semester juniors, N= 69
Second semester juniors, N= 36 First
semester seniors, N=16 faculty
members)
Convenience Sampling.
51% less than 23 years old.
30% between 23-30 years old.
12% Male
88% Female
Associate degree:
(N= 44 first clinical course, N= 24
intermediate clinical course, N=35
last clinical course)
Baccalaureate degree
(N= 23 first clinical course, N= 108
intermediate clinical course
N=79 last clinical course
Total N=313 nursing students from
Baccalaureate and associated
program

A descriptive
cross-sectional
survey

KASRP

v Baccalaureate degree students achieved a mean score
of 65% higher than students in associate degree in
nursing program 60.8% (t [311] = -3.321, p = .001).
v All students in both programs achieved a mean score
of 63.6% (SD= 10.56).
v Students were deficient in knowledge of the actions,
side effects, and administration of pain medications.
v The author did not report standard deviations for each
group mean score
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Results

Hroch
(2017)

Canada

AlKhawalde
h et al.
(2013)

Jordan

Random sampling.
68.2% less than 26 years
26.4% above 26 years
12.8% Male
87.% Female
N=196 students in final year of BScN A descriptive
program.
cross-sectional
N= 140 students in final year of PN
survey.
program.
Total N=336 nursing students in two
schools 7 sites.
Response rate 90.1%
54.6% less than age 22 years.
45.4% older than that age 23 years.

N= 240 nursing students in fourth
year from 3 different governmental
nursing schools.
Convenience sampling
Response rate 70%
49.2% below than the age mean
(M=21.7)
50.8 above the mean (M=21.7)
21.3% Male
78.8% Female

A descriptive
cross-sectional
survey.
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KASRP

KASRP

v The highest mean score achieved by students at site 3
(71.0%).
v The lowest mean score obtained by participants at site
6 (59.4%).
v The mean score for all students was 66.7% SD=9.1
v BScN program students had a higher mean score
(67.9%) (SD= 9.4) than those in PN program (65%)
(SD= 8.6). (P=0.004).
v The majority of students had poor knowledge
included: identifying population at risk of respiratory
depression after receiving opioid therapy, medication
dosage calculation, understanding pharmacology and
medication administration.
Nursing students who cared for someone experiencing
pain scored higher than other participants on the survey
(p=0.001).
v Students mean score 34.1%, SD=9.9.
v Students who received pain management training had
higher scores (M=35.8%, SD=9.5) than students who
did not (M=31.3%, SD=10.1)
v Students who used pain assessment tools had higher
scores (M=35.1%, SD=9.2) than students who never
used them (M=31.2%, SD=11.5)

Al
Khalaileh
and
AlQadire
(2013)

Jordan

N= 144 fourth year nursing students.
Convenience sampling
Response rate 72%
62.5% (N=90) female
61% (N=89) students reported they
did not receive previous pain
education

A descriptive
cross-sectional
survey.

KASRP

RahimiMadiseh
et al.
(2010)

Iran

A descriptive
cross-sectional
survey.

KASRP

Chan &
Hamamur
a (2016)

Hong Kong

N= 146 nursing students in semester
4 and above in two Iranian schools.
Convenience sampling
76% less than the average age of
(M=22.4), 9.6% above the age mean.
86.3% Female
11% Male
N= 45 First year master students
(mean age 25.51)
N=59 third year master students
(mean age 28.81)
Total N= 104 students enrolled at a
3-year master’s degree program
Response rate 70%
N=31 Male
N=66 Female

A descriptive
cross-sectional
survey.

KASRP
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v Students were weak in knowledge of pain
pharmacology.
v The average mean scores 16/40 SD=5.1
v Students showed negative attitudes about pain
management, believing that patients should tolerate
pain as they can before receiving opioids.
v 48% of students believed the patients’ pain cloud be
managed with placebo.
v Students’ mean score was 37% (SD=7.7)
v Students did poorly on answering the questions
related to pharmacology and medication
administration.
v No significant difference between gender and work
experience in hospital and the students’ mean scores.
v First year master students’ mean score was 51%
(20.40/40) SD=3.45
v Third-year master nursing students’ mean score was
53.4% (21.36/40) SD=3.15.
v The mean score for all participants was 52.35%
(20.94/40) & their knowledge and attitudes were
suboptimal.
v No significant difference in the mean score between
first and third year students (t= -1.41, p=.16).
v For year 1, emotional intelligence was negatively
correlated with pain knowledge and attitudes (P=.33).

Table 2. Knowledge and Attitudes based on Types of Pain in different Patient Populations
Referen
ce/ year

Country

Sample+ Demographic data

Research design

Instrument

Diekma
nn and
Wassem
(1991)

Shaw
and Lee
(2010)

United
States

N= 465 students enrolled in
associate degree nursing
program.
N=466 were enrolled in
baccalaureate program
N=442 were the first-year
students
N=441 were the final year
47% were the first year, 47%
were the final year
Total= N= 938 nursing
students.
Response rate 40%

An exploratory
descriptive study

v Developed by the
authors.
v 26 iteminstrument.
v This instrument
did not have
established
reliability.

v Students had poor knowledge about the prevalence
of cancer pain and its management.
v Final year students achieved higher mean score of
8.19/16 (51%) than students in their first year
6.57/17 (41%).
v Students’ mean score 45.87% (7.34/16) SD+2.49).
v Cancer pain knowledge scores were higher for the
final semester student (x = 8.19) than the first-year
students (x = 6.57).
v Cancer pain knowledge scores did not differ by the
type of nursing program (BSN and AD)
v 83% of students (767) felt they did not have
adequate knowledge about managing cancer pain.

Auckland

N= 430 undergraduate nursing
students
N=188 students enrolled in
semester one.
N=111 enrolled in semester
four
N= 131 students enrolled in
semester six
Convenience sampling
Response rate 99%

A descriptive
cross-sectional
survey.

The Nurses’ Attitude
Survey (NAS)
developed by
McMillan and
colleagues (2000)

v More than half of the students (64.3%) over
attributed the cause of chronic pain to psychological
issues, especially depression.
v The majority of students (79.6%) believed that stress
caused chronic nonmalignant pain
v (54.8%) of students believed that patients taking
opioids were likely to be addicted to their drugs

v 25-item instrument
that uses 4-piont
Likert format with
response ranged
from strongly
disagree to
strongly agree.
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Results

Gadalla
h et al.
(2017)

Upper
Egypt

Ortiz et
al.,
(2015)

Mexico

N= 471 third & fourth year
nursing students.
Convenience sampling
Response rate 92.3%
42.9% less than age of 22
years
57.1% between 22-23 years.
6.6% Male
93.4% Female
69% lived in rural area
11.9% worked in private
hospital
56.3% did not attend any pain
management education
N= 111 hospital pediatric
nurses & N=300 students in
their third to eighth semester.
Convenience sampling.
Pediatric nurses average age
participants 30.2 years (94.6%
Female, 5.4% Male
Students mean age 21 years
(89.3% Female
10.7% Male)

A descriptivecross sectional
study.

A descriptive
cross-sectional
study.

v Pain Management
Principles
Assessment Test
(PMPAT)
31-mutiple choice
test with 4
response
choices/question
v Pediatric Nurses
Knowledge and
Attitudes Survey
Regarding Pain
(PNKASRP)
v 42-item developed
by Manworren
(2000)
v Test re-test
reliability
(r=0.67),
Cronbach’s alpha
was 0.75
Pediatric Nurses
Knowledge and
Attitudes Survey
Regarding Pain
(PNKASRP)
v The questionnaire
consisted of 4
subsections:
1) 23 true/false
questions
2) 13 multiple choice
66

v The majority of nursing students (76.2%) (n=358)
scored less than 50% on this questionnaire.
v Students had difficulty with questions related to
pediatric pain assessment and pharmacological pain
management
v A positive relationship was found between the work
experience and the level of knowledge (p=0.002).

v Hospital pediatric nurses obtained an average score
of 40.1%.
v Students had average score of correct answers of
16/40 (SD=3.2) or 40.3% (SD=7.5)
v Sociodemographic variables did not predict the
scores obtained by the participants (! > 0.05).

Al
Omari
(2015)

Jordan

N= 101 nursing students who
completed the third year of
their program and finished
child health course.
Response rate 59%
Convenience sampling
68.3% Female 31.7% Male
Average age of 21 years old

A cross-sectional
study

3) 2 clinical cases
v Pediatric Nurses
Knowledge and
Attitudes Survey
Regarding Pain
(PNKASRP)
v 42-item developed
by Manworren
(2000)
v Test re-test
reliability
(r=0.67),
Cronbach’s alpha
was 0.75

v The mean PNKAS score was 18.36% (SD=6.30),
v No student achieved complete correct response on
the survey
v Nursing students had poor knowledge and attitudes
toward pediatric pain management as measured by
PNKAS scores.
v The Mann-Whitney test showed that there was no
significant difference among the three schools in
regard to PNKAS score (p<0.005)

Table 6. Intervention to Improve Pain Management

Referenc
e/ year

Country

Sample + Demographic
data

Research
design

Instrument

Results

Components of the intervention

WattWatson
(2004)

Canada

N=70 3rd year dentistry

A preposttest
study

Pain Knowledge
and Beliefs
Questionnaire
(PKBQ)
v 40 items about
students’ pain
knowledge and
beliefs.
Daily Content and
Process

v A significant
improvement in overall
mean scores post
intervention (83%)
versus before the
intervention (66%)
(p<.001).
v The mean scores
(standard deviations)
were 26.5/40 (4.56) for

A 20-hr interfaculty pain education
program delivered over a week that
included:

N=190 2nd medicine
N=31 2nd year nursing
N=128 3rd year
pharmacy
N=63 2nd physical
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-

A manual which contained
information about classes,
assigned groups, case study,
reading and additional
references, was given to the
students.

therapy
N=58 2nd year
occupation-al therapy
Total N= 540 nursing
students

Hunter et
al. (2008)

Canada

N= 817 2nd and 3rd year
students from dentistry,
medicine, nursing,
pharmacy, physical
therapy, occupational
therapy.

Longitudina
l study

Questionnaire
(DCPQ)
v 15 questions
using a Likert
scale to obtain
students’
feedback about
the program’s
process,
content, and
format
a) 9
questions
about pain
content
b) 6 about
format

the pre-test, and were
33/40 (3.36) for the
posttest, with a
significant improvement
in the pain knowledge
(from 66% to 83%).
v Students’ evaluation of
content and format on
the DCPQ were positive
ranged from 74% to
92%.

The same
questionnaires that
were used in
Watt-Watson
(2004) study

v Students’ pain
knowledge and attitudes,
as measured by PKPQ
scores have improved in
all years with difference
between pre- and postquestionnaire scores
(14% to 17%) (P<.001).
v In 2002, the average
score of correct
responses on PKBQ
questionnaire (SD)
increased (from 66%,
SD=11.4 to 83%, SD=
8.4), (from 53%

Convenience sampling
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-

-

-

Multiprofessional sessions that
focused on identifying
common clinical challenges,
the WHO classification of
functioning, disability, health,
and mechanism of nociceptive
and neuropathic pain
Interprofessional sessions that
focused on developing
assessment and management
plans for a cancer patient case.
Facilitator to facilitate the
group sessions.

The same 20-hr interfaculty pain
education program that was utilized in
Watt-Watson (2004) study with
modifications that encompassed:
•
•
•

Scheduling of the 20 hours to
3.5 days.
Integrating neurophysiology
content into patient cases.
Offering sessions related to
specific pain population.

Evaluation to examine nursing
students’ responses to the curriculum.

SD=13.3, to 70%,
SD=10.6) in 2003, (from
62%, SD=10.7, to 77%,
SD=8.8) in 2004, (from
66%, SD= 4.3 to 82%,
SD= 3.5) in 2005, and
(from 69%, SD= 9.4 to
83%, SD= 7.9) in 2006
(Hunter et al., 2008).
Chiang et
al. (2006)

Taiwan

N=243 students from
four classes in one
nursing school enrolled
in a 2-year baccalaureate
nursing program

One group
with pretest
and posttest
design.

N= 192 students
completed the pretest
questionnaire (78.6%)
N=181 students returned
the posttest
questionnaire (94.7%)
Age between 22 -28

Owens et United
al. (2014) Kingdom

Total N= 127 nursing
students
N=64 students. The
intervention group.
(received the

A quasiexperimenta
l study with
pretest and
posttest

A questionnaire
v 35 items were
adopted from
McCaffery and
Ferrell
v 6 items
regarding selfefficacy
developed by
the author
v Test re-test
reliability
(r>0.67)
v Internal
consistency
was
established
(a=0.72)

v A large increase in
modified KASRP scores
after intervention (from
55.0% to 74.1%).
v An increase in modified
KASRP scores after the
intervention from a mean
score of 19.25/35 (SD=
3.39) to a mean score of
25.95/35 SD= 3.35 or
(from 55.0% to 74.1%),

Questionnaire was
adopted from
Ferrell &
McCaffery (1995)
Nurses’
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v The experimental group
showed an increase in
knowledge, while
perceptions and attitudes
towards pain

-

-

-

A four-hour program that
included a didactic
presentation and interactive
discussion of case scenarios
about children’s pain
misconception, pain
assessment tools,
pharmacological, and nonpharmacological pain
management for children.
A 28-minute video was
presented to demonstrate
different pain assessment tools
and nonpharmacological pain
management.
Teaching material comprised
children assessment tools and
explanatory memoranda.

A structured pain management
educational program that included:
- Three 3-hour workshops
delivered by a pain nurse that
focused on pain assessment

intervention in year 2)
N=63 students, the
comparison group
(received the
intervention in year 3)
Convenience sampling
Response rate 65%
Age mean 33.5 years
95% Female

Maclaren
et al.
(2008)

United
States

N= 58 junior-level
baccalaureate nursing
students.
N=26 students in
training group
N 24 student in the
control group
N=50 final sample of
participants
92% Female
Age ranged from 18 to
35 (M=22.02 years)

design

RCT

Knowledge and
Attitudes
Regarding pain
survey.
The questionnaire
was repeated by
both group at year
2 after the
intervention group
had completed the
pain management
educational
program.

management improved
for both groups.
v The authors did not
report the overall mean
scores before and after
the intervention.

The Knowledge
and Attitudes of
Pain Management
Questionnaire
(KAPMQ)
developed by the
author. Consist of:
1) Six-multiple
choice
question
2) Three shortanswer items.
3) Three items to
measure
attitudes with
5-point Likert
scale ranged
from not at all
to very much.
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v No significant difference
in knowledge of nursing
students at baseline
assessment (p<0.025)
v The training group had
significantly more
knowledge of cognitivebehavioral strategies
after the training
program 13/14
(SD=1.79) versus before
it 11.26 (SD=2.51).

-

-

tools use in child health
setting, chronic pain
management strategies.
Two workbooks on knowledge
of pathophysiology of pain,
pain assessment, and pain
management strategies for
children.
Half day clinical placement
with children pain
management team.
Reflection on learning and
identifying needs of personal
development.

A pediatric cognitive-behavioral pain
management program that comprised:
- A 20-minute didactic information
session on cognitive-behavioral
technique for pain control in
children.
- Handouts of the training program
were given for reference at the end
of the program.
- Instruction to practice
implementation of
nonpharmacological ways of
reducing pain that include
distraction, guided imagery, and
relaxation.
- Role play scenario that presented a
child with uncontrolled pain and
the child’s primary caregiver to
assess abilities to implement

Cohen's Kappa
0.72

cognitive -behavioral pain
management strategies.

Keefe&
Wharrad
(2012)

United
Kingdom

N= 206 undergraduate +
master nursing students.
N=42 intervention group
(students took the
intervention &
questionnaire)
N=164 control group
(students took the
questionnaire only)
Random Assignment

A quasiexperimenta
l study with
pretest and
posttest
design

Nurses’ knowledge v Both resources improved
and Attitudes
the students’ scores on
Survey Regarding
the KASRP (M=73.1,
Pain (NKASRP)
SD= 9.40) for the
(Ferrell &
intervention group
McCaffery’s).
v The mean score for the
standard group was
(M=53.8, SD=11.22).

Evans &
Mixon
(2015)

United
states

N= 117 second
semester, junior year
nursing students
Convenience sampling

A
descriptive
crosssectional
survey.

KASRP

v Students’ mean KASRP
score was 70.4%
(SD=8.6).
v Students scored well on
answering pain
assessment items and did
not answer questions
related to opiate and
PRN medication
correctly.

Piri et al.
(2015)

Iran

N= 60 fourth year
nursing students
N=30 students (face-toface lecture.)

A quasiexperimenta
l study.

KASRP

v No significant
differences between the
two methods (P>0.05).
v The average score of
71

A trial of two e-learning resources on
pain management that included:
• One e-learning emphasized
pain pharmacological
treatment while the other
emphasized assessment of
pain.
• Content for each e-learning
resource incorporated images,
interaction, and audio.
• Quizzes and tasks to test pain
knowledge.
A pain simulation scenario with fear of
addiction that involved:
• Caring for a 20-year old male
who underwent a spinal
surgery on day one using s
high fidelity mannequin.
• Scripted sequence of events
focused on pain assessment,
measurement, and
management intervention.
• Reflection on learning and
ethical concerns about
addiction to pain medication.
• Participants were divided into
a lecture-based group and an
electronic-based group.
• Two 1.5-hr sessions along

N=30 students (Website
developed by the
researcher)
Average age 21.4 years
N=24 Male
N=36 Female

students’ knowledge in
the lecture group had
improved from 17.7/37
(SD=3.78) to 27.63/37
(SD=2.68) or (from
47.8% to 74.6%).
v In the e-learning group,
the average score of
knowledge was 18.92/37
(SD= 3.16) (51.1%)
before the intervention
and was 28.96 (SD=2.56)
(78.2%) after the
intervention (Piri et al.,
2015).

•
•

with training slides were
provided for lecture group.
E-learning group used this
website:
www.painmanagement.
Similar contents were
provided for both groups.

Table 4. Relationship between Students’ Characteristics and Pain management
Reference/
Country
year
Greenberger Israel
et al. (2006)

Sample +
Demographic data
N= 578 first year
Baccalaureate
students
N=407 fourth year
nursing students
N=656 beginning
certification nurses
N=692 completing
certification
Total N=1149
Response rate 49.2%

Study design

Instrument

Results

A descriptive
cross-sectional,
comparative
study

Questionnaire
Consisted of:
v 27 items regarding
knowledge and
attitudes to pain
v Chosen from two tools:
a) KASRP by
McCaffery &
Ferrell’s. Testretest reliability
(r=0.92)
b) Patient Pain
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v Between the first year and fourth year nursing students, pain
knowledge and attitudes improved as scores increased from
3.70/7 (52%) to 4.8/7 (69%).
v Educational level was the strongest predicator of knowledge
ant attitudes among nursing students.
v Students with pain experience scored higher in the survey and
have positive attitudes toward pain management (r=0.36;
p=0.0001).
v Age and gender were also positively associated with
questionnaire scores (p=0.001).
v Women had higher scores than men on the survey (t (1116) =

N=178 Male N=940
Female Average age
30.1 years

Questionnaire by
Riddell & Fiche’s
(1997). The
Cronbach’s alpha
was 0.86.

3.85; P= 0.0001).
v Nursing students who had previous personal experience of
pain scored significantly higher on the survey (p=0.001).

Table 5. Students’ Self-Efficacy toward Pain Management
Reference/ Country
year
Chiang et Taiwan
al. (2006)

Sample +
sociodemographic data
N=243 students from
four classes in one
nursing school enrolled
in a 2-year baccalaureate
nursing program
N= 192 students
completed the pretest
questionnaire (78.6%)
N=181 students returned
the posttest questionnaire
(94.7%)
Age between 22 -28

Measure

Study design

Results

5-point Likert scale
v 3 items on pain assessment
v 2 items on pain
management
v One item on cooperation
with healthcare team
v Internal consistency
measured by Cronbach’s
alpha, was 0.88 at pretest,
0.91 at posttest
v Content validity was
established by three
experts in pediatric pain

One group
with pretest
and posttest
design.

v Students’ self-efficacy scores significantly increased after
pain educational program from (M=22.12, SD=4.6) to
(M=26.06, SD=4.20) or (from 73.3% to 87.07%)
(p<0.001).
v Students were more confident at assessing and managing
children’s pain post the intervention.
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Appendix C
Consent Form
Study Title: The impact of a pain educational intervention on nursing students' knowledge,
attitudes, and self-efficacy regarding pain management.
Investigators:
Eid Aldossary,
Master of Nursing Science Student, Faculty of Health Sciences, School of Nursing
Monakshi Sawhney, NP (EC), PhD
Assistant Professor, Queen’s University, Faculty of Health Sciences, School of Nursing
Laurie Gedcke-Kerr, RN, MSc
Lecturer, Queen’s University, Faculty of Health Sciences, School of Nursing
Joan Tranmer, RN, PhD
Professor, Queen’s University, Faculty of Health Sciences, School of Nursing
Introduction: You are being invited to consider participating in this study because you are a
Queen’s University student enrolled in the School of Nursing, Bachelor of Nursing Science
Program and will be receiving education regarding pain assessment and management. This study
is being conducted by Eid Aldossary (Master of Nursing student) from School of Nursing
Queen’s University with guidance provided by supervisor Dr. Mona Sawhney. This study has
been reviewed for ethical compliance by the Queen’s University Health Science and Affiliated
Teaching Hospitals Research Ethics Board.
Purpose of the Study: The aim of this study is to evaluate nursing students’ knowledge,
attitudes, and self-efficacy in assessing and managing pain before and after participating in a pain
education intervention.
Study Procedure: If you agree to participate in this study, you will be invited to complete
questionnaires at two set points: one prior to and one after the intervention. The intervention
consists of didactic and on-line education. The questionnaires will take approximately 15-20
minutes to complete.
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Potential Risks / Benefits: There are no risks associated with your participation in this study.
Your participation in this study may help others as the information may be used to revise
improvement in pain assessment and management education.
Compensation: As a token of appreciation, upon completion of the study you will receive a
certificate of completion as well as a $10 Tim Hortons or Starbucks gift card.
Confidentiality: The information that you provide will be confidential. Participants will be
assigned an arbitrary identification number. This study number will be used on all respective
study questionnaires. The researcher will not use your name or any information that could reveal
your identity in this study or in any reports or publications.
Right to Withdraw: Your participation in this study is voluntary. If you decline to participate,
your grades will not be affected in any way. If you agree to take part and then change your mind,
you have the right to withdraw from the study at any time with no penalty.
Questions and Concerns: If you have any questions regarding this study, you can contact Eid
Aldossary at 613-770-6622 or at 16eha1@queensu.ca. Alternatively, you can contact my
supervisor Dr. Mona Sawhney by email at mona.sawhney@queensu.ca. If you have any questions
about your rights as a research participant or the conduct of this study, you may contact Dr.
Albert Clark, Chair, Queen’s University Health Science and Affiliated Teaching Hospitals
Research Ethics Board, email: clarkaf@queensu.ca.
I have read and understood all the information provided and all my questions were addressed by
the researcher, Eid Aldossary. I will retain a copy of this consent form. My signature indicates
that I voluntarily agree to participate in this study.
_______________________

____________________

Participant name (please print)

Participant Signature

_______________________

______________________

Date (DD/MMM/YYYY)

Participant’s Queen’s email

Signature of person obtaining consent:
_____________________

_____________________

Name (please print)

Signature

_____________________
Date (DD/MMM/YYYY)
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Appendix D
Certificate of Attendance
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Appendix E
Knowledge and Attitudes Survey Regarding Pain

True/False – Circle the correct answer.
T

F

1. Vital signs are always reliable indicators of the intensity of a patient’s pain.

T

F

2. Because their nervous system is underdeveloped, children under two years of
age have decreased pain sensitivity and limited memory of painful
experiences.

T

F

3. Patients who can be distracted from pain usually do not have severe pain.

T

F

4. Patients may sleep in spite of severe pain.

T

F

5. Aspirin and other nonsteroidal anti-inflammatory agents are NOT effective
analgesics for painful bone metastases.

T

F

6. Respiratory depression rarely occurs in patients who have been receiving
stable doses of opioids over a period of months.

T

F

7. Combining analgesics that work by different mechanisms (e.g., combining
an NSAID with an opioid) may result in better pain control with fewer
side effects than using a single analgesic agent.

T

F

8. The usual duration of analgesia of 1-2 mg morphine IV is 4-5 hours.

T

F

9. Opioids should not be used in patients with a history of substance abuse.

T

F

10. Elderly patients cannot tolerate opioids for pain relief.

T

F

11. Patients should be encouraged to endure as much pain as possible before
using an opioid.

T

F

12. Children less than 11 years old cannot reliably report pain so clinicians
should rely solely on the parent’s assessment of the child’s pain intensity.

T

F

13. Patients’ spiritual beliefs may lead them to think pain and suffering are
necessary.

T

F

14. After an initial dose of opioid analgesic is given, subsequent doses should be
adjusted in accordance with the individual patient’s response.

T

F

15. Giving patients sterile water by injection (placebo) is a useful test to
determine if the pain is real.

T

F

16. If the source of the patient’s pain is unknown, opioids should not be used
during the pain evaluation period, as this could mask the ability to
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correctly diagnose the cause of pain.
T

F

17. Anticonvulsant drugs such as gabapentin (Neurontin) produce optimal pain
relief after a single dose.

T

F

18. Benzodiazepines are not effective pain relievers and are rarely
recommended as part of an analgesic regiment.

T

F

19. Narcotic/opioid addiction is defined as a chronic neurobiological disease,
characterized by behaviors that include one or more of the following:
impaired control over drug use, compulsive use, continued use despite
harm, and craving.

T

F

20. The term ‘equianalgesia’ means approximately equal analgesia and is used
when referring to the doses of various analgesics that provide
approximately the same amount of pain relief.

T

F

21. Sedation assessment is recommended during opioid pain management
because excessive sedation precedes opioid-induced respiratory
depression.

Multiple Choice – Place a check by the correct answer.
22. The recommended route of administration of opioid analgesics for patients with
persistent cancer-related pain is
a. intravenous
b. intramuscular
c. subcutaneous
d. oral
e. rectal
23. The recommended route administration of opioid analgesics for patients with brief,
severe pain of sudden onset such as trauma or postoperative pain is
a. intravenous
b. Intramuscular
c. Subcutaneous
d. Oral
e. Rectal
24. Which of the following analgesic medications is considered the drug of choice for the
treatment of prolonged moderate to severe pain for cancer patients?
a. Codeine.
b. morphine
c. meperidine
d. tramadol
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25. A 30 mg dose of oral morphine is approximately equivalent to:
a. Morphine 5 mg IV
b. Morphine 10 mg IV
c. Morphine 30 mg IV
d. Morphine 60 mg IV
26. Analgesics for post-operative pain should initially be given
a. around the clock on a fixed schedule
b. only when the patient asks for the medication
c. only when the nurse determines that the patient has moderate or greater
discomfort
27. A patient with persistent cancer pain has been receiving daily opioid analgesics for 2
months. Yesterday the patient was receiving morphine 200 mg/hour intravenously.
Today he has been receiving 250 mg/hour intravenously. The likelihood of the patient
developing clinically significant respiratory depression in the absence of new
comorbidity is
a. less than 1%
b. 1-10%
c. 11-20%
d. 21-40%
e. > 41%
28. The most likely reason a patient with pain would request increased doses of pain
medication is
a. The patient is experiencing increased pain.
b. The patient is experiencing increased anxiety or depression.
c. The patient is requesting more staff attention.
d. The patient’s requests are related to addiction.
29. Which of the following is useful for treatment of cancer pain?
a. Ibuprofen (Motrin)
b. Hydromorphone (Dilaudid)
c. Gabapentin (Neurontin)
d. All of the above
30. The most accurate judge of the intensity of the patient’s pain is
a. the treating physician
b. the patient’s primary nurse
c. the patient
d. the pharmacist
e. the patient’s spouse or family
31. Which of the following describes the best approach for cultural considerations in caring
for patients in pain:
a. There are no longer cultural influences in Canada due to the diversity of the
population.
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b. Cultural influences can be determined by an individual’s ethnicity (e.g., Asians
are stoic, Italians are expressive, etc).
c. Patients should be individually assessed to determine cultural influences.
d. Cultural influences can be determined by an individual’s socioeconomic status
(e.g., blue collar workers report more pain than white collar workers).
32. How likely is it that patients who develop pain already have an alcohol and/or drug
abuse problem?
< 1%

5 – 15%

25 - 50%

75 - 100%

33. The time to peak effect for morphine given IV is
a. 15 min.
b. 45 min.
c. 1 hour
d. 2 hours
34. The time to peak effect for morphine given orally is
a. 5 min.
b. 30 min.
c. 1 – 2 hours
d. 3 hours
35. Following abrupt discontinuation of an opioid, physical dependence is manifested by the
following:
a. Sweating, yawning, diarrhea and agitation with patients when the opioid is
abruptly discontinued.
b. Impaired control over drug use, compulsive use, and craving.
c. The need for higher doses to achieve the same effect.
d. a and b
36. Which statement is true regarding opioid induced respiratory depression:
a. More common several nights after surgery due to accumulation of opioid.
b. Obstructive sleep apnea is an important risk factor.
c. Occurs more frequently in those already on higher doses of opioids before
surgery.
d. Can be easily assessed using intermittent pulse oximetry.
Case Studies
Two patient case studies are presented. For each patient you are asked to make decisions
about pain and medication.
Directions: Please select one answer for each question.
37. Patient A: Andrew is 25 years old and this is his first day following abdominal surgery.
As you enter his room, he smiles at you and continues talking and joking with his visitor.
Your assessment reveals the following information: BP = 120/80; HR = 80; R = 18; on a
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scale of 0 to 10 (0 = no pain/discomfort, 10 = worst pain/discomfort) he rates his pain as
8.
a. On the patient’s record you must mark his pain on the scale below. Circle the
number that represents your assessment of Andrew’s pain.
0

1

2

3

4

5

6

7

8

9

10

----------------------------------------------------------------------------No pain /discomfort

Worst

Pain/discomfort
b. Your assessment, above, is made two hours after he received morphine 2 mg IV.
Half hourly pain ratings following the injection ranged from 6 to 8 and he had no
clinically significant respiratory depression, sedation, or other untoward side
effects. He has identified 2/10 as an acceptable level of pain relief. His
physician’s order for analgesia is “morphine IV 1-3 mg q1h PRN pain relief.”
Check the action you will take at this time.
1. Administer no morphine at this time.
2. Administer morphine 1 mg IV now.
3. Administer morphine 2 mg IV now.
4. Administer morphine 3 mg IV now.
38. Patient B: Robert is 25 years old and this is his first day following abdominal surgery.
As you enter his room, he is lying quietly in bed and grimaces as he turns in bed. Your
assessment reveals the following information: BP = 120/80; HR = 80; R = 18; on a scale
of 0 to 10 (0 = no pain/discomfort, 10 = worst pain/discomfort) he rates his pain as 8.
a. On the patient’s record you must mark his pain on the scale below. Circle the
number that represents your assessment of Robert’s pain:
0

1

2

3

4

5

6

7

8

9

10

--------------------------------------------------------------------------No pain/discomfort

Worst

Pain/discomfort
b. Your assessment, above, is made two hours after he received morphine 2 mg IV.
Half hourly pain ratings following the injection ranged from 6 to 8 and he had no
clinically significant respiratory depression, sedation, or other untoward side
effects. He has identified 2/10 as an acceptable level of pain relief. His
physician’s order for analgesia is “morphine IV 1-3 mg q1h PRN pain relief.”
Check the action you will take at this time:
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1.
2.
3.
4.

Administer no morphine at this time.
Administer morphine 1 mg IV now.
Administer morphine 2 mg IV now.
Administer morphine 3 mg IV now.
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Appendix F
Author Permission Letter
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Appendix G
Demographic Questions

Participants’ Demographic Questions:
A- Please circle your age group:
o <20
o 20-25
o 26-30
o 31-35
o 36-40
o 41-45
o >45
B- please select your first language:
o English.
o French.
o Others.
C- Please circle your gender:
o Male.
o Female.
o Others.
D- Have you received any nursing education on pain management?
o Yes.
o No.
E- Have you personally experienced pain before?
o A lot.
o A little
o None.
F- Have you cared for someone experiencing pain?
o Yes.
o No.
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Appendix H
Nurses” Self-Efficacy
Item

Very
confident

Many
confident

Fair
confident

Little
confident

Not at
all

1- How confident are you that
you could assess pain
across developmental stages
(infant to adult?

5

4

3

2

1

2- How confident are you that
you could choose
appropriate pain assessment
methods?

5

4

3

2

1

3- How confident are you of
your understanding of pain
medicines?

5

4

3

2

1

4- How confident are you of
your ability to provide
nonpharmacological pain
management to patients?

5

4

3

2

1
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Appendix I
Permission for using Nurses’ Self-Efficacy Tool

From: Li-Chi Chiang <lichichiang@gmail.com>
Sent: Wednesday, September 19, 2018 12:24 AM
To: Aldossary, EId
Subject: Re: Fw: permission to use self-efficacy survey
Okay!
I give you the permission to use the students’ self-efficacy of pediatric pain assessment and
management!
Please remember to cite the reference appropriately while you publish it!
Li-Chi Chiang
From iPhone
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Appendix J
Queen’s University HSREB Ethics Approval
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