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Abstract
Objective: To clarify the knowledge and practical skills needed for cancer pain 
management among nurses on remote islands in Japan and related factors 
nationwide.
Setting: Due to geographical factors, nurses working on remote islands in Japan 
have few opportunities to attend training programs, which makes it difficult to 
acquire the knowledge and practical skills needed to provide pain management 
for patients with cancer.
Methods: We conducted a self- administered questionnaire survey regarding 
knowledge and practical skills in pain management for patients with cancer.
Design: Cross- sectional study.
Participants: Nurses working in cancer pain care in medical facilities and home 
care on remote islands throughout Japan.
Results: We analysed 128 responses. Regarding knowledge, the average accuracy 
level was 49.1%. Items with a low accuracy rate included selecting medicine ac-
cording to the type of pain and the patient's condition. Regarding practice, the 
items with low scores included analgesics appropriate for the type of pain and 
relating physical pain to mental, social and spiritual aspects. The most common 
significant factor in both knowledge and practice was related to postgraduate 
training.
Conclusions: These findings suggest that to improve the knowledge and practi-
cal skills for cancer pain management among nurses on remote islands in Japan, 
it is necessary to incorporate clinical reasoning into basic education and establish 
remote education systems and consultation systems with other facilities.
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1  |  INTRODUCTION

Cancer pain management is often considered to be inad-
equate, as about 40% of patients with cancer worldwide 
report experiencing moderate to severe pain, as do about 
50%–60% of patients with terminal cancer in Japan.1–3 Pain 
relief is important because pain reduces the patient's qual-
ity of life and can lead to family distress and regret.4 To 
alleviate cancer- related pain, nurses must have sufficient 
knowledge about pain and medicine. Knowledge about 
pain management has been confirmed among Japanese 
nurses in palliative care units, cancer hospitals, univer-
sity hospitals and general hospitals. Half of these nurses 
have been shown to have accurate knowledge, with dif-
ferences between facilities, including high scores for pal-
liative care wards and low scores for general hospitals.5 
However, the actual present circumstances of nurses on 
the numerous remote islands in Japan have not been con-
firmed. In total, Japan has 416 inhabited remote islands 
with a combined population of approximately 620 000 res-
idents.6 The residents of these islands consider the local 
lifestyle and support systems crucial and find happiness in 
continuing to reside within their communities.7 However, 
because of factors such as a lack of manpower, facilities 
and problems in medication management, only about 20% 
of residents actually pass away on their island.8,9 Pain re-
lief is an important factor that allows patients on remote 
islands to stay at home until the end of life10,11; therefore, 
considering and implementing improved education for 
nurses could enable more residents to spend their final 
days at home. Although training is beneficial for improv-
ing knowledge and pain relief techniques,12,13 nurses on 
remote islands face difficulties in participating in continu-
ing education and training because of the inconvenience 
and high cost of transportation14–16 and the difficulties 
involved in taking leave.14 Utilizing e- learning methods 
could offer better educational opportunities for nurses on 
remote islands; however, programs tailored to the char-
acteristics of nurses on remote islands are essential to en-
sure effective education, and at present, no such programs 
exist. Given this background, the present study aimed to 
clarify the knowledge and practical skills needed for can-
cer pain management among nurses on remote islands in 
Japan and related factors nationwide. The results could 
help provide foundational information for the develop-
ment of an effective remote nursing education program.

2  |  MATERIALS AND METHODS

This nationwide cross- sectional quantitative descriptive 
research study was conducted from December 2021 to 
December 2022 in Japan. The study protocol was approved 

by the Ethics Committee of Kagoshima University, Japan 
(No. 210133).

In this study, “cancer pain” refers only to pain directly 
caused by the cancer itself, not to postoperative pain, pain 
associated with chronic disease or pain related to cancer 
treatment. In addition, “remote islands” are defined as 
those designated under Japan's Remote Island Promotion 
Law, Okinawa Promotion Special Measures Law, Amami 
Islands Promotion and Development Special Measures 
Law and Ogasawara Islands Promotion and Development 
Special Measures Law17; islands with convenient trans-
portation via bridges and similar infrastructure connect-
ing them to the mainland were excluded.

2.1 | Subjects

The study participants were registered nurses working in 
cancer pain care in medical facilities and home care on 117 
remote islands throughout Japan. Remote islands other 
than Okinawa, the Amami Islands and the Ogasawara 
Islands were selected with reference to Remote Island 
Promotion Measures.18 At the time of the survey request, 
nurses who had previously worked in cancer pain care, 

What is already known about the topic?
• Nurses working on remote islands in Japan have 

few opportunities to attend training programs, 
which makes it difficult to acquire knowledge 
and practical skills in pain management for 
cancer patients.

What does this paper add?

• This study investigated the knowledge and 
practical skills for cancer pain management 
among nurses on remote islands in Japan and 
related factors nationwide.

• The accuracy of knowledge regarding cancer 
pain care and the self- evaluated level of prac-
tical implementation were moderate among 
nurses on remote islands.

• Nurses on remote islands demonstrated limited 
knowledge concerning medication tailored to 
different types of pain and patients' conditions.

• The most significant factors for improving 
knowledge and the most significant factor for 
improving practice were attending more train-
ing programs and feeling that postgraduate 
training was useful respectively.
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even in operating rooms or similar settings, were recruited 
as participants. Given the high prevalence of small hos-
pitals and clinics on remote islands, where even nursing 
supervisors are directly engaged in nursing care, nursing 
supervisors were included as respondents. Nurses who 
were working in palliative care wards, Certified Nurse 
Specialists in Cancer Nursing, some Certified Nurses (i.e. 
those working in cancer pain, palliative care, cancer radia-
tion therapy, cancer chemotherapy, breast cancer, chronic 
heart failure and chronic respiratory disease) and nurses 
without experience in cancer pain management were ex-
cluded. In addition, facilities open only once or twice a 
week were excluded, taking into consideration the pos-
sibility that the nurses also worked at other facilities. It 
was not possible to confirm the precise number of nurses 
working in hospitals and clinics on Japan's remote is-
lands; therefore, an estimate was made based on the situ-
ation of nurses in Kagoshima Prefecture. A Prefecture has 
28 inhabited islands,19 and is recognized as having many 
remote islands. In 2022, 1730 of the 23 522 nurses within A 
Prefecture were working on remote islands.20 Since 24% of 
nurses work in public health centres and nursing care fa-
cilities, it was estimated that 1487 nurses were working in 
hospitals and clinics on remote islands. This corresponds 
to approximately 6% of nurses in the prefecture. Since the 
total number of nurses in Japan is 1.19 million,21 it was as-
sumed that 6% of them, 71 400, were working in hospitals 
and clinics on remote islands. However, this is only an ap-
proximation, as islands vary in size and population.

2.2 | Data collection and methods

After obtaining permission from facilities on the remote 
islands, we sent anonymous self- administered question-
naires and descriptions regarding the approved number 
of participants by post to the nursing administrators for 
distribution to the nurses. The responses were mailed 
individually.

2.3 | Materials

To assess knowledge of nursing care for cancer pain man-
agement (hereafter referred to as knowledge), we used 
the pain management items from the End of Life Nursing 
Education Consortium- Japan Core Quiz (ELNEC- J 
CQ),22 which was developed by the End of Life Nursing 
Education Consortium- Japan (ELNEC- J). The End- of- 
Life Nursing Education Consortium (ELNEC) project is 
a national and international education initiative that aims 
to improve palliative care.23 ELNEC- J is the Japanese ver-
sion of End of Life Care, one of ELNEC's programs, and 

consists of 10 modules, such as Pain Management and 
Communication. The ELNEC- J CQ is an evaluation scale 
with 10 questions for each module rated on a 3- point 
Likert- type scale (“Correct”, “Wrong” and “Don't know”). 
We set “Correct” as one point and “Incorrect” and “Don't 
know” as zero points. Thus, the total score ranged from 0 
to 10 points.

To assess practical skills for nursing care for cancer 
pain management (hereafter referred to as practice), we 
used the Shortened Version of the Nursing Care Practice 
Scale for Cancer Pain developed by Takahashi et al.24 This 
12- item scale delineates essential elements for nursing 
practice concerning cancer pain. The responses are struc-
tured around a 5- point Likert- type scale, from 1) “Never” 
to 5) “Always”, for a total score range from 12 to 60 points. 
The reliability and validity of the above two scales have 
been confirmed, and no permission was needed for their 
use. A definition of “cancer pain” was provided in the 
questionnaires.

2.4 | Factors related to 
education and training

2.4.1 | Education and postgraduate training

Undergraduate education involved confirming whether 
students had taken a “Nursing Care for Cancer Pain” 
course. We asked the extent to which they had learned, 
such as “learned in detail”, and the usefulness of the learn-
ing in practical applications. Questions about postgradu-
ate training concerned participation/attendance, number 
of times attended, specific training programs completed 
(e.g. ELNEC- J, Palliative care Empasis program on symp-
tom management and Assessment for Continuous medi-
cal Education [PEACE]25) and whether the training was 
helpful in their practice. The Continuing Education for 
Physicians for Palliative Care with a Focus on Symptom 
Assessment and Management program was developed in 
Japan, and non- physician health care professionals are 
able to participate.

2.4.2 | Consultation with a palliative 
care team

Regarding the experience of consulting with a palliative 
care team (PCT), the nurses were asked to select one of 
the following options: “Consulting”, “Not consulting” or 
“No system”. There are 544 PCTs nationwide in Japan in 
2021.26 Pain management is the most common subject of 
consultations with PCTs,23 so this item was added consid-
ering the potential impact of knowledge and practice.
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2.5 | Background

We confirmed the following information regarding the 
participants' background characteristics: age, department 
of employment, position, education, years of nursing ex-
perience, years of nursing for cancer pain management, 
number of nurses in the organization and presence of a 
resident physician.

2.6 | Analysis

The distribution of the background characteristics was 
confirmed using descriptive statistics. Knowledge was 
quantified based on the number of correct answers, and 
the number of correct answers for each subscale was ag-
gregated. In practice, the average total score and the aver-
age score for each subscale were calculated.

For related factors, univariate analysis confirmed a 
relationship between knowledge and practice for each 
background. Next, variables showing associations and 
variables with potential associations identified through 
univariate analysis were selected. Multivariate analysis 
was conducted with the scores as the dependent vari-
able and the background as the independent variable. 
For normally distributed data, a t- test was performed for 
two- group comparisons, and one- way analysis of variance 
was used for three- group comparisons. For non- normally 
distributed data, the Mann–Whitney U test was conducted 
for two- group comparisons, and the Kruskal–Wallis test 
was conducted for three- group comparisons. On multivar-
iate analysis, multiple regression analysis was performed 
after checking the QQ plots of the residuals. IBM SPSS 
Statistics 27 (IBM Japan, Ltd., Tokyo, Japan) and EZR27 
were used for the statistical analyses.

2.7 | Ethics approval and 
informed consent

Ethics approval was granted by the Ethics Committee of 
Kagoshima University, Kagoshima prefecture, Japan (No. 
210133). Informed consent was obtained from all partici-
pants involved in the study.

3  |  RESULTS

We sent request forms to 255 facilities and obtained 
consent from 32. The populations of the remote islands 
targeted varied from 90 to 50 000.18 The number of in-
dividuals for distribution ranged from 1 to 50. A total of 
309 questionnaires were distributed, and 138 responses 

were received (response rate: 44.7%). After excluding 
10 surveys with many missing responses, 128 responses 
were subjected to analysis, among which, 89 individuals 
(70.0%) reported experiencing difficulties in providing 
pain management.

3.1 | Background (Table 1)

Among the respondents, 46 (35.9%) were in their 40s, 
and 106 (82.9%) had graduated from a 3- year nursing 
course (Nursing school, Junior college). In addition, 55 
(43.0%) reported having 10–19 years of nursing experi-
ence. Regarding experience in nursing for cancer pain, 
48 (37.5%) reported having 0–3 years. In terms of work 
settings, 82 (64.1%) worked on hospital wards, while 107 
(83.6%) were staff nurses. Additionally, 40 (31.3%) worked 
in corporate general hospitals, and 121 facilities (94.5%) 
had resident physicians. As for postgraduate training, 55 
(43.0%) had attended programs, among whom, 39 (69.6%) 
reported that they were helpful. Moreover, 14 (25.4%) had 
participated in ELNEC- J or PEACE. In total, 55 nurses 
(43.0%) reported consulting with a PCT, while 51 (39.8%) 
indicated that their institution had no such system in 
place.

3.2 | Overview of knowledge and 
practice of nursing for cancer pain 
(Tables 2 and 3)

The average accuracy rate for all items was 49.1%. The 
accuracy rates for the 10 knowledge items ranged from 
22.7% to 69.5%, with an average score of 4.89 (standard 
deviation 2.559) out of a maximum of 10 points. Three 
items had accuracy rates above 60%: the relation between 
opioid use and life prognosis (69.5%), concurrent use of 
non- steroidal anti- inflammatory drugs or acetaminophen 
at the start of opioids (68.0%) and the administration route 
of rescue doses and scheduled opioids (66.4%). In con-
trast, the accuracy rate for the following six items was less 
than 50%: possibility of psychological dependence due to 
long- term dose of opioids for pain (46.9%), effectiveness 
of radiotherapy for bone metastases (46.1%), selection of 
opioids (morphine, oxycodone) for patients with renal 
dysfunction (40.6%), single dose of rescue opioid admin-
istration (38.3%), efficacy of anticonvulsants and antide-
pressants on neuropathic pain (33.6%) and ceiling effect of 
morphine (22.7%). Actual practice averaged 42.39 points 
(out of a maximum of 60). A score of 4 points or higher 
was achieved for five items: recording the effects and care-
ful observation of side effects during the start or escala-
tion of medical narcotic usage (both 4.23), confirming the 
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T A B L E  1  Background characteristics of the participants.

Variables N (%)

Age, years

20s 14 (11.1)

30s 24 (18.8)

40s 46 (35.9)

≥50s 43 (33.6)

No answer 1 (0.8)

Education background

5- year integrated school 10 (7.8)

Nursing school, Junior college 106 (82.9)

University 10 (7.8)

Graduate school 2 (1.6)

Years of experience and working background

Nursing experience, years

0–3 5 (3.9)

4–9 20 (15.6)

10–19 55 (43.0)

≥20 48 (37.5)

Experience in cancer pain care, years

0–3 48 (37.5)

4–9 46 (35.9)

10–19 26 (20.3)

≥20 6 (4.7)

No answer 2 (1.6)

Position

Head nurse 10 (7.8)

Deputy chief nurse 9 (7.0)

Staff 107 (83.6)

Others 2 (1.6)

Department

Ward 82 (64.1)

Outpatient 27 (21.1)

Home care 16 (12.5)

Others 3 (2.3)

Affiliation

National and public hospital 39 (30.5)

Private general hospital 40 (31.3)

Private hospital 15 (11.7)

District clinic 25 (19.5)

Home nursing care facility 8 (6.3)

Others 1 (0.8)

Number of nurses at the facility

1 6 (4.7)

2–5 12 (9.4)

6–10 13 (10.2)

11–20 20 (15.6)
(Continues)

Variables N (%)

21–49 39 (30.5)

50–99 16 (12.5)

≥100 22 (17.2)

Resident physician

Yes 121 (94.5)

No 6 (4.7)

No answer 1 (0.8)

Experience in education or training about cancer pain carea

Undergraduate education

Learned 81 (63.3)

Did not learn 43 (33.6)

No answer 4 (3.1)

Level of learning in undergraduate educationb

Learned in detail 24 (29.7)

Learned 32 (39.5)

Hardly learned 4 (4.9)

Do not remember 20 (24.7)

No answer 1 (1.2)

Usefulness of undergraduate educationb

Very useful 1 (1.2)

Useful 26 (32.1)

A little useful 45 (55.6)

Useless 7 (8.6)

No answer 2 (2.2)

Postgraduate training

Participation 55 (43.0)

Non- participation 73 (57.0)

Number of times attending postgraduate trainingc

1–3 34 (61.9)

4–5 11 (20.0)

6–10 4 (7.3)

>10 5 (9.0)

No answer 1 (1.8)

Type of postgraduate trainingc

ELNEC- Jd 9 (16.4)

PEACEe 5 (9.0)

ELNEC and PEACE 1 (1.8)

No ELNEC or PEACE 40 (72.8)

Usefulness of postgraduate trainingc

Very useful 11 (20.1)

Useful 28 (50.9)

A little useful 10 (18.2)

Useless 3 (5.4)

No answer 3 (5.4)

T A B L E  1  (Continued)
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influence of pain on daily life (4.12), recording the pain 
situation (4.04) and verifying the situation and treat-
ment strategy to the physician when starting or intensify-
ing pain management (4.02). On the other hand, a score 
below 3.5 points was observed for two assessment items: 
an assessment that linked physical pain with mental, 
social and spiritual aspects (3.48), and an assessment of 
whether appropriate analgesics for the type of pain were 
being utilized during the start of or changes to pain man-
agement (3.07).

3.3 | Factors related to knowledge and 
practice (Tables 4 and 5)

Variables related to knowledge in the univariate analysis 
were: attending postgraduate training (K (1) = 1127.50, 
p < 0.001), higher frequency of attending postgradu-
ate training (U (4) = 20.05, p < 0.001), attending Non- 
participation and No ELNEC or PEACE (U (4) = 19.113, 
p < 0.001), feeling that postgraduate training was useful 
(U (2) = 17.767, p < 0.001) and consultation with a PCT (U 
(2) = 6.078, p = 0.048).

Variables associated with practice were: home- care 
nurse (U (3) = 15.66, p = 0.001), affiliate in a home- care 
nursing station (U (5) = 13.501, p = 0.019), no resident 
physician (K (1) = 6.786, p = 0.009), attending postgradu-
ate training (U (1) = 1469.50, p < 0.001), higher frequency 
of postgraduate training attendance (U (4) = 11.482, 
p = 0.022), perceiving postgraduate training as beneficial 

(U (2) = 11.226, p = 0.004) and no consultation with a PCT 
(U (2) = 10.932, p = 0.004).

Because the QQ plots of the residuals for both knowl-
edge and practice total scores followed a normal distribu-
tion, multivariate analysis was conducted using multiple 
linear regression analysis. All variance inflation factors 
were below 10.0, indicating no issues with multicol-
linearity. The following variables were extracted through 
forward selection analysis. Regarding knowledge, posi-
tive associations were found with a higher frequency of 
postgraduate training attendance (attended 10 times or 
more: p = 0.010, standard error [SE] = 1.580), final edu-
cation level of a 3- year course (p = 0.016, SE = 0.819) and 
10–19 years of experience in cancer pain care (p = 0.035, 
SE = 0.617). Regarding practice, positive associations were 
found with feeling that postgraduate training was useful 
(p = 0.010, SE = 2.293). Negative associations were found 
with consulting with a PCT (p = 0.021, SE = 1.924), having 
no PCT system (p = 0.005, SE = 1.983) and having a resi-
dent physician (p = 0.006, SE = 3.635).

4  |  DISCUSSION

The main findings of this study are as follows:

1. Nurses had limited knowledge about appropriate med-
ications and dosages based on the type of pain and 
the patient's condition.

2. Before administering medicine, only a small number of 
nurses assessed whether medications were suitable for 
the type of pain, or assessed not only physical, but also 
psychological, social and spiritual aspects.

3. The most significant factors for improving knowledge 
and the most significant factor for improving practice 
were attending more training programs and feeling 
that postgraduate training was useful respectively.

4. The level of knowledge of cancer pain was significantly 
higher among nurses who had graduated from a 3- year 
course and those who had 10–19 years of experience in 
cancer pain care.

5. The absence of a PCT and consultations with a PCT 
were related to both knowledge and practice.

The first main finding of this study was that nurses 
have limited knowledge about appropriate medications 
and dosages based on the type of pain and the patient's 
condition, as well as the appropriate dosage for rescue 
administration. The implementation level, based on evi-
dence such as nurses' medication selection and appropri-
ate dosing, has previously been reported to be low,12,28,29 
and this phenomenon is not exclusive to nurses on remote 
islands. One possible reason for this is that instructions 

Variables N (%)

Palliative care team

Consult with palliative care team

Yes 55 (43.0)

No 20 (15.6)

No system 51 (39.8)

No answer 2 (1.6)

Note: N = 128.
a Percentage of educated or trained population rather than total.
b N = 81 Learning- experienced population.
c N = 55 Training- experienced population.
d ELNEC- J stands for The End- of- Life Nursing Education Consortium- 
Japan. The End- of- Life Nursing Education Consortium (ELNEC) project 
is a national and international education initiative that aims to improve 
palliative care. ELNEC- J is the Japanese version. Participants learn about 10 
courses, such as Nursing in End- of- Life Care, and Pain Management.
e PEACE stands for Palliative care Emphasis program on symptom 
management and Assessment for Continuous medical Education. This 
program was developed in Japan and aims to provide a “Continuing 
education program for physicians for palliative care with a focus on 
symptom assessment and management”. It is primarily intended for 
physicians and non- physician health care professionals.

T A B L E  1  (Continued)
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on medication selection tailored to the type of pain and 
the patient's condition may not be provided prior to grad-
uation. The guidelines for the national nursing exam in-
dicate “understanding of the assessment of physical and 
holistic pain” and do not provide detailed information 
on managing cancer pain.30 Furthermore, it has been re-
vealed that few educators have received education in pain 
management, and many rely on their own clinical experi-
ence when delivering lectures.31

In other words, undergraduate education in pain man-
agement lacks uniformity because it is often based on 
educators' personal experiences in nursing.32 Therefore, 
students find it difficult to acquire knowledge about med-
ication selection tailored to the type of pain and the pa-
tient's condition. Undergraduate education represents a 
crucial opportunity to provide students with systematic 
instruction. Educators need to acquire accurate knowl-
edge of pain relief and teach content that fosters a foun-
dation for safe and effective medication administration, 
including knowledge of medications suitable for various 
types of pain and medical conditions.

The second main finding of this study was that before 
administering medicine, only a small number of nurses 
assessed whether medications were suitable for the type 
of pain, or assessed not only physical, but also psychologi-
cal, social and spiritual aspects. In other words, the essen-
tial clinical reasoning necessary for the safe and effective 
administration of medication33,34 is not being exercised by 
nurses. Clinical reasoning in medication administration 
involves nurses possessing clinical and pharmacological 

knowledge and the ability to conduct comprehensive, 
situation- specific assessments of patients before medica-
tion administration.35 However, due to the lack of clarity 
regarding nurses' actual clinical reasoning during medica-
tion administration,35 attributing this solely to the charac-
teristics of remote islands is difficult. As evident from the 
“knowledge” aspect of this study, we believe that insuffi-
cient knowledge about medications and pain resulted in 
the lack of assessments and decisions. Moreover, nurses 
tend to believe that physician orders are infallible,36 
which could potentially relate to the lack of proactive as-
sessments. In undergraduate training, educators need to 
teach medication- related knowledge and how to apply it 
to clinical reasoning.33 Additionally, it is essential to pro-
vide practical training in clinical reasoning after becoming 
a nurse.

The third main finding of this study is that the most 
significant factors for improving knowledge and the most 
significant factor for improving practice were attending 
more training programs and feeling that postgraduate 
training was useful respectively. This result aligns with 
other studies indicating that participation in pain manage-
ment training contributes to the enhancement of knowl-
edge and practice.37,38 However, our results indicate that 
practice is not related to the frequency of attending train-
ing programs, but the feeling that the training was useful. 
Several studies have used test grades and satisfaction as 
evaluations of training. However, some research has indi-
cated that a high level of satisfaction with training is not 
related to subsequent practice, and the specific training 

T A B L E  2  Nursing care knowledge regarding cancer pain.

Variables N (%)a

1. A long- term dose of opioids shortens patient survival (I) 89 (69.5)

2. Once opioid administration is started, concomitant non- steroidal anti- inflammatory drugs or acetaminophen 
should be discontinued in principle (I)

87 (68.0)

3. Use a different route of administration for rescue doses than for opioids that are routinely administered in 
principle (I)

85 (66.4)

4. The primary goal of pain management is to ensure an uninterrupted night's sleep (C) 76 (59.4)

5. A long- term dose of opioids for pain can lead to psychological dependence (C) 60 (46.9)

6. Radiation therapy is often effective for pain caused by bone metastases (C) 59 (46.1)

7. In the treatment of pain, if the patient has renal dysfunction, oxycodone would be better selected over 
morphine (C)

52 (40.6)

8. When administered orally, a single rescue dose is 10%–20% of the total daily opioid dose (C) 49 (38.3)

9. Anticonvulsants and antidepressants are often effective for treating neuropathic pain (C) 43 (33.6)

10. Morphine has no effective limit (C) 29 (22.7)

Average accuracy for all items 49.1%

Average total score (out of 10 points) 4.89 (SD: 2.559)

Note: N = 128. Symbols in parentheses: C = Correct, I = Incorrect.
Abbreviation: SD, standard deviation.
a N refers to the number of correct answers.
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contents and methods that could lead to subsequent prac-
tice remain unclear.

Future research should investigate the background and 
circumstances of attending systematic programs, such as 
ELNEC- J, as well as explore methods and content that will 
lead to knowledge acquisition and practical application, 
especially for nurses on remote islands. To enhance the 
effectiveness of training programs, administrative support 
is crucial, as is providing participants with explanations 
of the purpose of the training and expected outcomes be-
forehand, facilitating reflection on acquired knowledge 
after training and helping in its application to practice.39 
Therefore, an educational plan should not only involve 
careful selection of content but also encompass support 
before and after training.

The fourth main finding of this study is that nurses 
who had graduated from a 3- year course and nurses who 
had 10–19 years of experience in cancer pain care demon-
strated a significantly higher level of knowledge about 
cancer pain management. However, elucidating the spe-
cific reason for this elevated level of knowledge among 
these nurses poses a challenge. This difficulty stems from 
the fact that more than 80% of the subjects in the present 

study graduated from a 3- year course and had more than 
10 years of clinical nursing experience. Consequently, 
they likely had diverse working and learning experiences 
after graduation, potentially minimizing the impact of 
their basic education. Regarding the influence of the basic 
education curriculum on nurses' ability after graduation, 
nurses and nursing students who graduated from a 4- year 
university have been shown to contribute more effectively 
to patient care and facility operations,40,41 as demon-
strated by studies in Korea and the USA. Additionally, 
these individuals typically exhibit superior critical think-
ing skills.42,43 Conversely, a study conducted in Japan 
suggested that university students could be expected to 
demonstrate greater independence,44 although the dis-
parity in abilities between graduates of 3- year courses 
and 4- year universities remains unclear. Regarding the 
relationship between years of experience in pain manage-
ment and knowledge, more experience is associated with 
greater knowledge.13,45,46 One study showed that with 
moderate experience in cancer pain management, nurses 
demonstrated greater knowledge47; however, other factors 
may be involved. Further investigation is needed to eluci-
date the discrepancies in abilities between these groups.

T A B L E  3  Nursing care practice regarding cancer pain.

Variables Mean (SD)

1. Records the effectiveness of medical narcotics when the patient starts or increases taking them 4.23 (0.92)

2. Observes the symptoms of nausea or vomiting as side effects when starting or increasing the dose of medical 
narcotics

4.23 (0.92)

3. Observes daily activities that are hindered by pain 4.12 (0.88)

4. Records the nature of the pain reported by the patient (e.g. throbbing, numbness) 4.04 (0.95)

5. Confirms the patient's pain situation and treatment policy (pharmacological or non- pharmacological) to the doctor 
when starting pain treatment or increasing pain

4.02 (0.93)

6. Informs the patient about the side effects of medical narcotics (e.g. constipation, nausea, drowsiness) when starting 
medical narcotics

3.91 (1.05)

7. Confirms the pain intensity reported by the patient using pain scales such as NRSa, Face Scale and VASb 3.91 (1.03)

8. Explains to the patients how to deal with pain when they stay out, go out or are discharged from the hospital 3.87 (1.11)

9. Engages with the patient in a manner that is reassuring and relaxing to raise the patient's reported pain threshold 
(e.g. being by his/her side, talking as a distraction)

3.76 (0.91)

10. Explains correct knowledge to the patient if he/she has misunderstandings about medical narcotics (e.g. addiction, 
gradual loss of efficacy, strong side effects) at the start of usage

3.58 (1.16)

11. Assesses physical pain in relation to mental, social and spiritual aspects 3.48 (1.04)

12. Assesses whether analgesics appropriate for the type of pain (e.g. somatic, visceral, neuropathic) are being dosed 
when the start of pain treatment or pain situation changes

3.07 (1.08)

Average score of all items 3.85

Total average score (Max 60) 42.39 (8.16)

Note: N = 128.
Abbreviation: SD, standard deviation.
aNRS stands for Numerical Rating Scale, which is an index for numerically evaluating the “pain felt by patients”. Patients report how much pain they currently 
have on a scale from 0 to 10, where 0 is “no pain” and 10 is the “worst pain imaginable”.
bVAS stands for visual analogue scale. The patient indicates how much pain they have on a 10- cm- long scale, with the left end being “no pain” and the right 
end being the “worst pain imaginable”.
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The fifth main finding of this study is that the absence 
of a PCT and consultations with a PCT were both associ-
ated with lower levels of practical implementation. While 
the presence of a well- functioning PCT is crucial for ef-
fective pain management, establishing PCTs in remote 
areas can be difficult because of a shortage of personnel. 
The absence of a PCT and specialized experts has been 
reported to lead to reduced opioid usage,48 and given the 
lower population and patient numbers on remote islands,8 
there might be limited opportunities for nurses to engage 
in opioid- related care practices. In cases where specialized 
expertise is lacking, establishing a consultation system 
with other facilities is believed to contribute to the effec-
tive use of opioids and improved pain management.

On the other hand, the lower level of practical im-
plementation among nurses who consulted with a PCT 
could be attributed to the role of PCTs in recording in-
terventions, monitoring side effects, providing guidance 
for responding to increased pain and collaborating with 
physicians.49,50 Nurses in PCTs are responsible for palli-
ative care education and on- the- job training (OJT); how-
ever, in remote areas with limited personnel, organizing 
and having staff participate in training programs might 
be challenging, making OJT during rounds more import-
ant. While OJT during PCT rounds has been reported to 
be beneficial for improving physicians' pain management 
skills,51 the effects on nurses have yet to be clearly estab-
lished; therefore, further investigations are warranted.

This study has several limitations. First, 80% of the 
nurses had more than 10 years of experience. Nurses 
with less experience might prefer urban positions, and 
in remote areas, there may be a higher concentration of 
mid- level and experienced nurses. Further research is 
needed to determine whether this pattern can be consid-
ered characteristic of remote islands. Second, the num-
ber of respondents was small at 128, which is only 0.1% 
of all nurses working on remote islands. As the survey 

was conducted during the COVID- 19 pandemic, nurses 
likely did not have enough time to participate in research. 
Further consideration of the timing and response method 
will be necessary in future research. Third, there is also a 
possibility of differing roles in public and private hospitals 
on remote islands; however, in the present study, we did 
not verify the functions of each facility. Classifying and 
confirming the functions of such hospitals is, therefore, 
needed. Fourth, the opioids available at each facility might 
be limited, especially on remote islands. Since the popu-
lation of remote islands is small, it would be difficult to 
store a large variety of medications in small- scale facili-
ties. Future research should consider the types of opioids 
available for use at each facility. Finally, nurses' awareness 
of opioids may influence their knowledge and practice 
of pain management. In Japan, some people are fearful 
of the risk of addiction to opioids and the potential for a 
shortened lifespan, while others consider the use of such 
strong medications to be suitable only as a last resort.52 
Further clarification and consideration of nurses' percep-
tions about opioids are, therefore, needed.

5  |  CONCLUSIONS

In this study, both the accuracy of knowledge regarding 
cancer pain care and the self- evaluated level of practical 
implementation were moderate among nurses on remote 
islands. Nurses on remote islands demonstrated limited 
knowledge concerning medication tailored to different 
types of pain and patients' conditions. In addition, assess-
ments of medication were relatively infrequent. These find-
ings suggest that to improve the knowledge and practical 
skills for cancer pain management among nurses on remote 
islands in Japan, it is necessary to incorporate clinical rea-
soning into basic education and establish remote education 
systems and consultation systems with other facilities.

T A B L E  5  Relevant factors of knowledge and practice.

Variables Coefficient Standardized coefficient t p

1. Knowledge

Participate in postgraduate training 10 more times 4.149 0.305 2.627 0.010*

Junior college, Nursing school (3- year course) 2.013 0.311 2.459 0.016*

10–19 years of experience in cancer pain care 1.319 0.211 2.137 0.035*

2. Practice

Feel that postgraduate training was useful 6.042 0.374 2.635 0.010*

Consult with a PCT −4.504 −0.298 −2.341 0.021*

No PCT system −5.634 −0.363 −2.841 0.005*

Resident physician −10.261 −0.279 −2.823 0.006*

Note: (1) Adjusted R2 = 0.218 and (2) Adjusted R2 = 0.183, *p < 0.05, multiple regression model.
Abbreviation: PCT, palliative care team.
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