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Abstract
Introduction: Advances in treatment have transformed cancer from a fatal to a chronic illness. This requires healthcare pro-

fessionals, particularly nurses, to have advanced knowledge and collaborative skills. However, challenges persist in implement-

ing patient-centered care in the context of evolving treatment complexity.

Objectives: This study aimed to clarify nurses’ support practices in providing cancer pharmacotherapy at a university hos-

pital in Japan and compare these practices based on nurses’ years of experience.
Methods: A questionnaire survey was conducted from February to April 2023 among 430 nurses involved in provision of

cancer pharmacotherapy at a Japanese university hospital. Nurses were asked about the types of support they provided during

care for patients undergoing cancer pharmacotherapy. Nurses’ cancer pharmacotherapy support practices were extracted

using factor analysis, and differences in support scores by years of experience were examined.

Results: Responses were received from 184 nurses (42.8% response rate). Three support factors were identified: “Providing
patient-centered cancer pharmacotherapy,” “Management of continued cancer pharmacotherapy treatment,” and

“Assessment of and response to physical symptoms.” Scores for “Providing patient-centered cancer pharmacotherapy”
were significantly lower than those for the other two factors (p< .001). The group with ≥10 years of nursing experience

had statistically significantly lower practice scores than those with 4–9 years of experience.

Conclusions: Enhancing nursing education and interprofessional collaboration are crucial to overcome barriers to patient-

centered cancer care. Continuous learning opportunities are essential to adapt to evolving cancer treatment protocols and

ensure delivery of patient-centered care, particularly for experienced nurses.
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Introduction
Recent developments in medical technology have enabled
the early detection and treatment of cancer, and the 5-year
survival rate for patients with cancer has improved globally
(Challinor et al., 2020; Sant et al., 2001). This means percep-
tions of cancer have changed from a deadly to a chronic
disease (Takahashi, 2016, 2023). Advances in cancer treat-
ment and the increased complexity of treatment are attribut-
able to the widespread use of outpatient chemotherapy
(McKenzie et al., 2011; Tewes et al., 2021) and the emer-
gence of molecular target drugs and immune checkpoint

inhibitors (Dine et al., 2017; Peterson & Steele-Moses,
2016). Therefore, healthcare professionals are required to
have up to date knowledge and adopt interprofessional col-
laborative approaches.
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Review of Literature
Nurses often administer drugs in cancer pharmacotherapy;
therefore, they require a wide range of knowledge and
skills (Korhan et al., 2017; Luokkamaki et al., 2021).
Factors such as extravascular leakage and side effects may
prevent treatment continuation (Chfiri et al., 2022;
Coolbrandt et al., 2018; Kimmel et al., 2018) and cause dis-
tress for patients because of further injuries in addition to
their cancer. Therefore, observation of physical symptoms
and drug administration are among nurses’ key roles.
Nurses also provide information about the impact of drugs
on patients’ daily lives and any necessary precautions
based on knowledge of drug characteristics and the patient’s
treatment plan; this means they play a key role in the safe and
secure implementation of cancer pharmacotherapy (Coyne
et al., 2019).

Previous studies reported that nurses observed patients’
physical changes over time and provided appropriate advice
and guidance based on patients’ needs (Casanovas Blanco,
2019; Mumtaz et al., 2022; Zumstein-Shaha et al., 2020).
A systematic review found that nurses’ interventions during
cancer pharmacotherapy could improve patients’ quality of
life and physical well-being (Rodríguez-Matesanz et al.,
2022). Behavioral interventions offered by nurses for patients
undergoing cancer pharmacotherapy were shown to provide
relief for side effects of anticancer drugs such as anticipatory
nausea and vomiting (Hunter et al., 2020). These findings
suggest that evidence-based practices could ensure high
quality care is provided for patients undergoing cancer phar-
macotherapy treatment.

The development of new drugs in cancer pharmacotherapy
has changed the standard care provided (Michaeli et al., 2023).
Previous studies reported that nurses experienced difficulties
with knowledge and skills related to cancer treatment (Ko &
Kiser-Larson, 2016; Sato et al., 2014). Miyashita et al.
(2014) surveyed nurses at a university hospital in Japan and
found they experienced high levels of difficulties in communi-
cating with patients and families, difficulties with system and
community collaboration, and difficulties related to their own
knowledge and skills. Therefore, nurses need to acquire and
update sufficient knowledge and skills, especially as cancer
pharmacotherapy is rapidly evolving.

Medication administration errors have been associated
with nurses’ educational background and years of experience
(Kerari & Innab, 2021). Similarly, nurses’ years of experience
could make a difference in their ability to support patients
and safely administer medication in cancer pharmacotherapy.
Although a previous study identified difficulties with common
items across departments and divisions in cancer nursing
(Miyashita et al., 2014), no studies quantitatively identified
individual nurses’ practices in cancer pharmacotherapy, or
compared their practices by nurses’ years of experience.

The purpose of this study was to describe the support pro-
vided to patients by nurses involved in cancer pharmacotherapy

at a university hospital and compare nurses’ practices based on
their years of experience.

Methods

Study Design
We used a descriptive quantitative cross-sectional research
design with data collected via both web- and paper-based
surveys to explore the reality of patient support for cancer
pharmacotherapy and related factors at a regional cancer
treatment cooperation base hospital in Japan. This study fol-
lowed the STROBE guideline.

Setting and Participants
The study setting was a university hospital in the Kanto
region of Japan (Hospital A), a regional cancer treatment
cooperation base hospital. Inclusion criteria of participants
were registered nurses working in the wards and outpatient
departments where pharmacotherapy regimens were regis-
tered at Hospital A. Nurses working in unit-based depart-
ments (e.g., intensive care unit, orthopedic wards,
cardiology, psychiatric ward, COVID-19 managed ward,
and operating rooms) were excluded due to the specialized
nature of care. Also, the study excluded nurses on extended
leave (e.g., maternity leave, sick leave).

We used a convenience sampling method to recruit partic-
ipants. The questionnaire was distributed to eligible nurses (n
= 430) at Hospital A from February to April 2023. Participants
were informed that withdrawal from the study would not affect
their work evaluation and voluntarily participated in this study.

Variables
Participants were asked about their nursing practices with
cancer pharmacotherapy patients. Questionnaire items were
developed for this study that covered the general content
expected of nurses when providing cancer pharmacotherapy,
regardless of the type of cancer.

Draft questionnaire items were developed with reference
to the Manual of Cancer Drug Therapy and Biologic
Therapy (revised June 2022), which was based on the latest
evidence (Japanese Society of Cancer Nursing et al., 2023;
Japanese Society of Medical Oncology, 2023, 2024;
National Cancer Center Hospital, 2018) and currently used
in Hospital A. This manual had been designed to be accessi-
ble to all professionals involved in cancer pharmacotherapy
at Hospital A, regardless of their job title. It covered basic
information on cancer pharmacotherapy, including the roles
and actions of physicians, nurses, and pharmacists, how to
make treatment decisions, and the regimen ordering
system. The manual also described the types of drugs used
in chemotherapy, how to administer these drugs, observation
points during drug administration, how to deal with
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extravascular leakage and drug hypersensitivity reactions, and
the use of observation and recording sheets in the hospital.

Based on the roles and actions of nurses described in this
manual (Supplemental File 1), draft questionnaire items were
developed by a nurse certified in cancer chemotherapy
nursing, a certified nurse specialist in cancer nursing, a
deputy nursing manager, a frontline nurse manager in the out-
patient chemotherapy unit, and a university faculty member
with expertise in cancer nursing. The research team
members then reviewed the candidate items’ face validity
and developed 18 items for this study (Supplemental File 2).

The instructional statement for the support section of the
survey was: “This section asks you about the support you
provide to patients undergoing cancer drug therapy and the
degree to which you give patients each support type.”
Participants were asked to rate each item on a 5-point scale
(0= not applicable, 1= never, 2= rarely, 3= occasionally,
and 4= always). While these steps were taken to ensure the
content validity and validity of the scale, it should be noted
that full psychometric validation has not yet been completed.

The complete questionnaire, including all 18 items and the
demographic data collection section, is provided in
Supplemental File 3. Demographic data collected included
age, educational background, and years of experience as a
nurse and in the current department.

Data Collection
The Microsoft Forms online survey platform and a paper-
based questionnaire were used for data collection in this
study. Research request forms with a QR code for the web
survey and paper-based questionnaires were distributed by
the ward nurse manager of Hospital A to nurses in each
department. Participants could choose to respond either via
the online survey or on paper, depending on their prefer-
ences. Completed paper-based questionnaires were posted
in collection boxes located in each department.

Statistical Analyses
Descriptive statistics were calculated for participants’ charac-
teristics. The frequency of each response option was calcu-
lated for the 18 support items for patients undergoing
cancer pharmacotherapy. Next, exploratory factor analysis
using maximum likelihood with Promax rotation was con-
ducted to identify items with commonality as the support pro-
vided by nurses after excluding cases with responses of “Not
applicable.” Cronbach’s alpha was calculated to assess the
reliability of the scale.

Multiple comparisons between the identified factors using
Wilcoxon’s signed rank test were conducted to determine the
types of support that were provided to patients undergoing
cancer pharmacotherapy. In addition, nurses were divided
into three groups based on years of experience: <3 years,
4–9 years, and ≥10 years. The support scores were compared
with multiple comparisons using Mann–Whitney’s U-test.
RStudio software (version 2023.06.1+524) for windows was
used for the analyses, with the significance level set at 5%.

Ethical Considerations
This study was approved by the Institutional Ethics Review
Board of the XXXX University. Participants were informed
about the purpose and methods of the study in written
form, along with the voluntary nature of their participation
in the study and how their personal data would be protected.
A section requesting consent to participate in the study was
placed at the beginning of the questionnaire, and only cases
where consent was obtained were included in the analyses.

Results

Demographic Data
Overall, 430 questionnaires were distributed and 184
responses were received; 128 via the web and 56 in paper
form (valid response rate: 42.8%). Half of the participants
were aged in their 20s and 70.7% had a bachelor’s degree
(Table 1). The largest proportion of participants (34.8%)
had more than 10 years of nursing experience, and 43.5%
had <3 years of experience in their current department.

Table 1. Demographic Data.

(N= 184)

n %

Age

20s 92 50.0

30s 47 25.5

40s 31 16.8

Over 50 14 7.6

Education

Vocational and junior colleges 50 27.2

Bachelor’s degree 130 70.7

Graduate degree 2 1.1

Years of experience as a clinical nurse

Below 1 18 9.8

1～3 42 22.8

4～5 17 9.2

6～9 43 23.4

Above 10 64 34.8

Years of experience working in the unit

Below 1 36 19.6

1～3 80 43.5

4～5 30 16.3

6～9 29 15.8

Above 10 9 4.9

Settings

Inpatient 158 85.9

Outpatient 26 14.1

Note: cases with missing values were excluded.
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Extent of Support Provided to Patients Receiving
Cancer Pharmacotherapy
The type of support provided to patients (18 items) and
extent of support delivery is shown in Figure 1. Two items
that were answered as “Always” by more than 50% of par-
ticipants were “Observe and record extravascular leakage”
(63.0%) and “Observe and document on the observational
sheet based on understanding each drug’s side effects”
(52.2%).

For 17 items, the combined percentage of “Always”
and “Occasionally” responses for each item was more
than 50%. Four items had relatively high percentages of
“Never” and “Rarely” responses: “Attend the doctor’s expla-
nation and check with the doctor whether the patient can con-
tinue treatment” (43.5%), “Check the social background and
support economic and social problems with multidisciplinary
cooperation” (29.9%), “Discuss with the physician the possi-
bility of carrying out the treatment based on the patient’s con-
dition” (28.3%), and “Confirm adverse events/effects of
treatment by sharing information with a doctor or pharma-
cist” (27.2%).

Scoring the Support Provided to Patients Undergoing
Cancer Pharmacotherapy
Table 2 shows the results of the 18-item exploratory factor
analysis. Three factors were extracted based on factor load-
ings of 0.4 or higher. The first factor was labeled
“Providing patient-centered cancer pharmacotherapy” as it
indicated the degree to which the nurse delivered patient-
centered cancer pharmacotherapy. Factor two addressed
“Management of continued cancer pharmacotherapy treat-
ment,” which reflected the degree to which the nurse
managed patients’ continuous cancer pharmacotherapy.
Factor three was labeled “Assessment of and response to
physical symptoms” as it indicated the assessment of and
response to physical symptoms such as side effects.

The mean scores were 2.88± 0.50 for “Providing
patient-centered cancer pharmacotherapy,” 3.06± 0.60 for
“Management of continued cancer pharmacotherapy treatment,”
and 3.44± 0.41 for “Assessment of and response to physical
symptoms.” Multiple comparisons showed statistically sig-
nificant differences in all combinations (p< .001).

Comparison of Support by Years of Nursing
Experience
Scores for support types provided to patients undergoing
cancer pharmacotherapy were compared by years of nursing
experience (Figure 2). Scores for “Providing patient-centered
cancer pharmacotherapy” were highest for nurses with 4–9
years of experience and were statistically significantly higher
than those with ≥10 years of experience (p= .012). There

was also a trend for nurses with <3 years of nursing experience
to have lower scores than those with 4–9 years of experience,
although this was not statistically significant (p= .050). For
“Management of continued cancer pharmacotherapy treat-
ment,” scores were highest for nurses with 4–9 years of expe-
rience and were statistically significantly higher than those
with ≥10 years of experience (p= .033). There were no statis-
tically significant differences between groups for “Assessment
of and response to physical symptoms.”

Discussion
This study quantitatively identified the practices of nonspecial-
ized nurses in a Japanese university hospital working with
patients undergoing drug therapy, regardless of the cancer
type. Nurses’ practice varied by their years of experience. In
particular, the low degree of implementation by nurses with
more years of experience in patient-centered cancer chemo-
therapy highlighted a need for continuing education.

Support Provided to Patients Undergoing Cancer
Pharmacotherapy
Certain side effects and complications resulting from cancer
treatment may last for an extended period or become perma-
nent. In particular, cancer pharmacotherapy requires preven-
tion, early detection, and early treatment of drug
extravasation (Kreidieh et al., 2016). Although extravascular
leakage and adverse reactions are factors that can hinder the
continuation of treatment (Chfiri et al., 2022; Coolbrandt
et al., 2018; Kimmel et al., 2018), these events are prevent-
able with continuous observation and early intervention. In
this study, the observation of extravascular leakage and side-
effect symptoms appeared to have been particularly well
implemented.

In the Japanese context, barriers to nurses attending
decision-making discussions with patients with cancer have
been identified as lack of awareness of the need for discus-
sion, lack of collaboration between healthcare providers,
and lack of role recognition and communication (Harada &
Kimura, 2021). For example, an item that was implemented
by relatively few participants in our study was “Attend the
doctor’s explanation and confirm with the doctor whether
the patient is able to receive or continue treatment.”
Reasons for this finding may be a lack of awareness among
professionals about the need for nurses to attend explana-
tions, lack of coordination of informed consent opportunities
for patients, and lack of communication between professional
groups. However, this item could have had multiple mean-
ings (e.g., attending the doctor’s explanation, checking the
patient together with the doctor), meaning the wording of
the item might have influenced its lower score.

In this study, the factor covering implementation of
patient-centered cancer pharmacotherapy scored lower than
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the other two factors. A previous study among nurses involved
in cancer nursing at a university hospital reported nurses had
difficulties communicating with patients and families, difficul-
ties with their own skills, and difficulties in explaining
medical conditions to patients (Miyashita et al., 2014).
Another study conducted among nurses in designated cancer
hospitals also reported that patient-centered care practices for

older patients with cancer were not well implemented, and
indicated practice-related factors included knowledge of
cancer nursing and dementia (Ikeda et al., 2024). These find-
ings suggested nurses are required to acquire knowledge
about cancer pharmacotherapy and enhance their interprofes-
sional collaborative competencies to effectively implement
patient-centered cancer pharmacotherapy.

Figure 1. Contents of support and extent of delivery.
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Intervention Points to Improve Care for Patients
Undergoing Cancer Pharmacotherapy
Half of the participants in this study were aged in their 20s and
most had a bachelor’s degree, which reflects the unique charac-
teristics nurses working in university hospitals in Japan
(Miyashita et al., 2014; Sakakibara & Ikezaki, 2022; Tomotaki
et al., 2020). Nurses who were involved in cancer nursing at uni-
versity hospitals for <4 years reported high levels of difficulties
related to communication, knowledge, and skills in cancer
nursing (Miyashita et al., 2014). In this study, the group
with <3 years of nursing experience tended to score lower
in the implementation of patient-centered cancer pharmaco-
therapy than those with more nursing experience, although
this was not statistically significant. This may be attributable
to the need for communication with multiple professional
groups and knowledge of cancer pharmacotherapy required
to implement patient-centered cancer pharmacotherapy.

Globally, oncology nursing has developed markedly over
the last 20 years (Challinor et al., 2020; Mak, 2019), and the

first Core Curriculum for Oncology Nursing in Japan was
developed in 2010 by the Japanese Society of Cancer
Nursing (Japanese Society of Cancer Nursing, 2010). In
this study, the low scores of nurses with ≥10 years of expe-
rience in implementing patient-centered cancer pharmaco-
therapy and managing continued cancer pharmacotherapy
may reflect practice based on experience and few opportuni-
ties to systematically learn basic concepts and knowledge of
cancer nursing. Therefore, nurses may need opportunities to
learn both the basics and the latest knowledge of cancer
nursing, regardless of their years of experience. A previous
study showed that nurses who received continuous informa-
tion and communication technology (ICT)-based education
reported reduced difficulty in caring for patients with
cancer (Nakamura et al., 2023). In hospitals, ICT can be
used to develop education in an on-demand format to
support nurses’ continuous learning. Furthermore, there has
been growing interest in advanced practice nurses who
have received specialized education and training in cancer
nursing (Galassi et al., 2023). Improvement of the education

Table 2. Results of the Exploratory Factor Analysis.

Factor loadings

I II III

Total 18 items α= 0.92

Providing patient-centered cancer pharmacotherapy (α= 0.85)

1 Listen to the thoughts and feelings of the patient and family at the start of the initial treatment to help

reduce anxiety.

0.719 −0.257 0.313

2 Listen to the thoughts and feelings of the patient and family before treatment for relapse to reduce anxiety. 0.869 −0.124 0.034

4 Check the social background and support economic and social problems with multidisciplinary

cooperation.

0.615 0.179 −0.185

5 Attend the doctor’s explanation and check with the doctor whether the patient can continue treatment. 0.613 0.177 −0.161
7 Support patients to respect their values and lives by recognizing and acknowledging their viewpoints. 0.580 0.129 0.073

6 Interview the patient after the doctor’s explanation to check the patient’s understanding and uncertainties. 0.479 0.042 0.201

10 Discuss with the physician the possibility of carrying out the treatment based on the patient’s condition. 0.499 0.169 −0.049
Management of continued cancer pharmacotherapy treatment (α= 0.87)

14 Explain the treatment drugs and schedule. −0.071 0.575 0.373

15 Explain the side-effect symptoms of the drug use according to the patient’s understanding. −0.142 0.706 0.312

16 Provide advice according to the individual patient’s living environment. 0.281 0.734 −0.149
17 Identify and guide emergency response. 0.003 0.774 −0.014
18 Confirm adverse events/effects of treatment by sharing information with a doctor or pharmacist. 0.280 0.612 −0.104
13 Discuss with the doctor or pharmacist how to manage side effects for the continuation of treatment. −0.049 0.395 0.348

Assessment of and response to physical symptoms (α= 0.82)

11 Observe and record extravascular leakage. −0.108 0.020 0.773

12 Observe and document on the observational sheet based on understanding each drug’s side effects. −0.100 0.065 0.742

3 Provide support to alleviate distress by anticipating physical distress symptoms. 0.365 0.028 0.447

8 Conduct a pretreatment physical assessment with confirmation of treatment and medication. 0.406 −0.106 0.475

9 Confirm whether treatment can be offered based on the patient’s condition and results of medical

examinations.

0.344 0.009 0.429

Proportion of variance explained (％) 0.19 0.15 0.13

Cumulative proportion of variance explained (％) 0.19 0.34 0.47

Interfactor correlations I II III

1.00 0.62 0.62

1.00 0.58

1.00
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system could also be explored; oncology nursing certified
nurse specialists and certified oncology pharmacotherapy
nurses taking the lead for education in the hospital setting.

Strengths and Limitations
This study had several limitations. First, this study was con-
ducted at one university hospital, which presents challenges
in generalizing the findings. However, the demographics of
the study participants were similar to those reported in
studies conducted at other university hospitals. Second, the
reliability and validity of the scales used in this study were
not fully verified. In this study, a scale to measure nursing
support practices commonly implemented in wards and out-
patient clinics regardless of department was developed based
on a manual used in Hospital A. Although the content valid-
ity was ensured by research team members and the reliability
by evaluated with Cronbach’s alpha coefficient, some items
were interpreted as having a double meaning; therefore,
caution should be exercised in interpreting the results.
Despite these limitations, the strength of this study is that it
quantitatively revealed the practices of nonspecialized
nurses involved in cancer chemotherapy and provided sug-
gestions for nurse education strategies.

Further studies could consider modifying the scale items,
and also assessing support practices with the scale developed
by Onodera et al. (2013) to evaluate nurses’ difficulty with
cancer care, which is an existing scale for a wide range of
nurses involved in oncology nursing.

Implications for Practice
This quantitative study demonstrated the need to strengthen
education for nurses working in cancer chemotherapy and
improve interprofessional collaboration. The findings suggest

that experienced nurses may be inadequately supported
in delivering patient-centered cancer pharmacotherapy.
Ongoing learning opportunities are important, regardless
of years of experience. One key strategy is to provide edu-
cational programs tailored to nurses’ years of experience,
ensuring all staff can deliver high-quality, patient-centered
care in the rapidly evolving field of cancer treatment.

Conclusion
Nurses involved in cancer pharmacotherapy at Hospital A in
Japan were implementing patient-centered cancer pharmaco-
therapy, managing ongoing cancer pharmacotherapy, and
assessing and responding to patients’ physical symptoms.
Although they evaluated themselves as competent in assess-
ing and responding to physical symptoms, the implementa-
tion of patient-centered cancer pharmacotherapy remained a
challenge.
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