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Abstract

Comprehensive care for cancer patients requires the coordinated interaction of multiple
health professionals and specialized institutions. In this process, nurses play a fundamental
role, which is why their continuous training and the development of competencies are a
priority. Previous studies carried out among nursing personnel have shown a suboptimal level
of knowledge, both in the area of general oncology and palliative care. Therefore, the aim of
this study was to evaluate the impact of a training program in oncology nursing, within the
framework of a comprehensive model of care. The present pilot study, with a prospective,
quasi-experimental design and pre-test/post-test measurement, was developed during the
initial phases of implementation of a Comprehensive Oncology Center. Descriptive statistics
and the Wilcoxon signed-rank test were used to compare scores before and after the
intervention. Twelve nursing professionals completed the training program, with significant
improvements in total scores in both general oncology knowledge and in the subdomains of
general knowledge, symptoms and pharmacology in palliative care. The results suggest that
an educational intervention based on a comprehensive model of oncology care can effectively
improve nurses' knowledge in key clinical areas.

Keywords: health personnel education; nursing training program; oncology nursing; oncology
care model

Resumen

La atencidn integral a pacientes con cancer requiere la interaccidon coordinada de multiples
profesionales de la salud e instituciones especializadas. En este proceso, el personal de
enfermeria cumple un rol fundamental, por lo que su formacién continua y el desarrollo de
competencias resultan prioritarios. Estudios previos realizados entre personal de enfermeria
han evidenciado un nivel de conocimientos subdptimo, tanto en el drea de oncologia general
como en la de cuidados paliativos. Por ello, el objetivo de este trabajo fue evaluar el impacto
de un programa de formacién en enfermeria oncoldgica, en el marco de un modelo integral
de atencidn. El presente estudio piloto, de disefio prospectivo, cuasi-experimental y con
medicidn pre-test/post-test, se desarrollé durante las fases iniciales de implementacién de un
Centro Integral Oncolégico. Se empled estadistica descriptiva y la prueba de los rangos con
signo de Wilcoxon para comparar los puntajes antes y después de la intervencién. Doce
profesionales de enfermeria completaron el programa de formacion, observandose mejoras
significativas en los puntajes totales, tanto en conocimientos generales de oncologia como en
los subdominios de conocimiento general, sintomas y farmacologia en cuidados paliativos. Los
resultados sugieren que una intervencion educativa basada en un modelo integral de atencién
oncoldgica puede mejorar de forma efectiva los conocimientos del personal de enfermeria en
areas clinicas clave.

Palabras clave: formacién de personal sanitario; programa de formacion para enfermeria;
enfermeria oncoldgica; modelo de cuidados oncolégicos
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Worldwide, chronic non-communicable diseases are the main cause of death and disability
(Organizacion Panamericana de la Salud and Organizacién Mundial de la Salud, 2024). Cancer ranks as
the third leading cause of death in Mexico, with an estimated 195,500 new cases of different cancer
types diagnosed annually (Brau-Figueroa et al., 2020; Secretaria de Salud, 2023). The management of
cancer requires the collaboration of multiple providers, care settings, and specialized health
professionals—including physicians, nurses, nutritionists, psychologists, and palliative care teams,
among others—who must work together to achieve a common goal: optimizing and coordinating
patient care (Taberna et al., 2020). The availability of highly qualified professionals who can
competently manage the clinical and emotional challenges associated with the disease is of critical
importance (Aldaco Sarvide, 2009).

Essential in patient-centered care, clinical staff’s professionalization involves the acquisition of
updated technical knowledge together with the development of communicative, humanistic,
empathetic, and evidence-based skills (Carreras Marcos et al., 2021; Sapri et al., 2022). Along the
cancer care continuum, which comprises addressing in a comprehensive and participatory manner the
various aspects of prevention, treatment, early detection of complications, survivorship, and end of
life care, nurses play a fundamental role (dos Santos et al., 2015; Young et al., 2020). Training and
competencies programs are recommended beyond basic nursing education (Bashkin et al., 2023; Aljurf
et al., 2021; Sheldon and Booker, 2023). Within oncology nursing, the refinement of communication
skills in the context of palliative care is recognized as essential, alongside the strengthening of
psychosocial and technical competencies (Solera-Gémez et al., 2022). Moreover, nurse-administered
psycho-oncological education has been shown to reduce patient’s psychological distress (Smith et al.,
2017). Among the many opportunities for nurses to optimize patient care, since oncology patients
develop different levels of distress, positive caring behaviors that reinforce the patient-staff
relationship are also relevant (Gémez-Lucio, 2023; Valizadeh et al., 2012).

Oncology training programs have proven effective at improving nurse's aptitudes in various
fields, from a wide range of performance and confidence skills to specific counseling and
communication abilities (Barth and Lannen, 2011; Howell et al., 2023; Mohammed et al., 2023).
However, studies that describe the impact of educational interventions over oncological knowledge
on cancer related topics are limited (Solera-Gomez et al., 2022). Existing evidence, predominantly from
quasi-experimental studies, suggests that educational interventions effectively improve nurse’s
knowledge in certain oncology fields. One study found that a theory-based program can enhance
nurse's knowledge and attitudes regarding cancer pain management (Gustafsson and Borglin, 2013).

Other authors showed that a palliative care educational program improved nurse’s knowledge and
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behaviors on the subject (Harden et al., 2017). Additionally, other quasi-experimental studies have
demonstrated a positive impact of training interventions in various areas, including improved nurse’s
work attitudes and teamwork in the workplace, enhanced care for children with traumatic brain injury,
and increased nursing presence in the post-operative setting (Cantu-Quintanilla et al., 2021; Cook et
al., 2013; Crocco et al., 2023). In contrast, other studies have reported suboptimal nursing evidence-
based general oncology practice implementation and overall inadequate palliative care knowledge,
highlighting the need for further interventions (Abu-Baker et al., 2021; Parajuli and Hupcey, 2021).
Given the need to broaden the body of evidence on the effect of educational interventions over
clinical staff’s knowledge, on the otherwise scarcely documented oncological field, this study’s main
objective was to assess the impact of a nursing training program on nurse’s knowledge on 2 variables:
general oncology and palliative care, as part of the initial phases of implementation of a
Comprehensive Oncology Center’s care model in a private hospital in Puebla, Mexico. As a secondary
goal, an assessment of participant’s caring behaviors perception was included. Consequently,
compared to pre-test scores, a score improvement over knowledge variables after the intervention,

was expected.

Method

Participants

A total of 12 voluntary participants from a private hospital’s nursing staff located in Puebla
Mexico, completed all questionnaires and were assessed before and after the intervention. The
inclusion criteria comprised voluntary enrollment of nursing staff employed at the hospital during the
evaluation period, a minimum of 90% attendance to theoretical sessions, and the availability of
complete pre- and post-course evaluation data.

Amongst participants, mean age was 28.5 + 3.3 years, 10 were women and 2 men, with ages
ranging from 25 to 36 years. Most of the participating nursing staff were single, had no children, and
had at least 4-6 years of experience. More than half of the staff had no prior training in general

oncology or palliative care (Table 1).
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Table 1

Participant’s sociodemographic characteristics (N = 12)

Sociodemographic characteristics n %
Marital status

Single 8 66.6

Married 2 16.7

Civil union 2 16.7
Children

0 7 58.3

1-2 5 41.7
Years of experience

1-3 4 33.3

4-6 6 50.0

>7 2 16.6
History of previous oncology training (yes) 7 58.3
History of previous palliative care training (yes) 8 66.7

Instruments

Previously identified as two key educational needs, in the context of a wide-ranging and complex
cancer-care continuum: the specific case of end-of-life and general knowledge in oncology were

assessed through the following (Solera-Gomez et al., 2022):

General oncology knowledge questionnaire

A 20-item multiple-choice general oncology knowledge questionnaire derived from the
program’s contents was developed by the hospital’s charge nurses, which were responsible for the
course’s theoretical implementation, ad hoc for this study. Each correct answer summed 5 points and
100 was the maximum score. The following are examples of the questions included: a) The mechanism
of action of alkylating antineoplastics is; b) To counteract the side effects of paclitaxel, would you

administer? The questionnaire was answered by participants before and after the training course.

Palliative care knowledge test

An expert validated questionnaire in Spanish was employed to assess general nurse’s knowledge
across various palliative care domains (Ordofiez Molero et al. 2018). The latter survey instrument was
grounded in a previous 25-item adaptation by Medina Zarco et al., validated in Mexican healthcare
professionals (Medina Zarco et al., 2012). The instrument’s reliability was initially determined by
Nakazawa et al., with a global 0.88 intraclass correlation and 0.81 Kuder Richardson formula result in
internal consistency (Nakazawa et al., 2009). The modified version by Ordofiez Molero et al. used in
this study comprised a total of 30 items: 7 on general knowledge, 5 on bioethics, respect, and

communication towards the patient, 5 questions on spirituality, 7 questions on palliative care
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symptoms, and 6 involved pharmacology general knowledge. The score in each subdomain is added
(correct = 1 point, incorrect = 0 points) yielding a maximum of 30 points. The following are examples
of questions included: a) Palliative care, is only applicable to cancer patients?; c) Is palliative care’s
main objective to ensure the quality of life of the patient, family, and caregiver? (Ordofiez Molero et

al., 2018)

Caring behaviors perception scale

This validated instrument, which has demonstrated strong reliability with a reported global
Cronbach's alpha of 0.97 and a 90.9% variance in a 4-factor analysis, was used at baseline to assess
nursing staff's caring behaviors perception (Morales-Castillo et al., 2016). This evaluation consists of
63 items with the following LIKERT-scale response options: 1 = little importance, 2 = relatively
important, 3 = moderately important, 4 = important and 5 = very important. After adding all points,
the minimum score is 63 and the maximum 315. The higher the score, the better the perception of
caring behavior provided by nurses. This scale integrates seven subscales: 1) humanism/faith-
hope/sensitivity (items 1 to 16); 2) help/trust (items 17 to 27); 3) expression of positive/negative
feelings (items 28 to 31); 4) Training/education (items 32 to 39); 5) support
care/protection/environment (items 40 to 51); 6) assistance with human needs (items 52 to 60); and
7) existential/phenomenological/spiritual forces (items 61 to 63). Some examples of the questions
included are: a) | treat the patient as an individual; and b) | try to see things from the patient's point of

view.
Procedure

This was a prospective pilot study, with a quasi-experimental pre-test/post-test design,
conducted during the initial phases of a Comprehensive Oncology Center (COC) implementation,
located in the facilities of a private care hospital in Puebla, Mexico. A comprehensive oncology care
model (COCM) was designed during COC's initial phases of implementation. Prior to the COC’s start of
operations, the educational component of the model included a clinical staff training program, that
comprised an oncology nursing 6-month training course, which began in January and ended in June
2024. Initially, thirteen nurses volunteered for the training course. At the conclusion of the program,

only one participant failed to complete all pre- and post-program evaluations.
Comprehensive oncology care model

The COCM focuses on providing healthcare services in a coordinated, comprehensive, efficient,
humanized, and safe manner. During the patient's admission and discharge process, the goal is to

ensure high-quality pharmacological and non-pharmacological care. The model revolves around cancer
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patients, their families, and/or caregivers and comprises four main pillars a) diagnostic approach, b)
care and treatment, c) patient and caregiver support, and d) education and research (Figure 1). The
care directed to COC’s patients has a humanistic approach led by a multidisciplinary health team that
involves oncology, algology, nutrition, psychology, rehabilitation, spiritual care, and palliative care

experts, along with a skilled nursing service.

Figure 1

COC’s Comprehensive oncology care model
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COCM'’s educational component

The educational plan aimed at COC’s possible collaborators involved a beforehand detection of
the private hospital’s nursing staff’s professional and training needs. After the latter process,
collaborators were encouraged to participate in the COCM’s professionalization program, which
involved, among other possibilities, an oncology nursing training program. The program emphasized
the patients’ and their families’ emotional and spiritual aspects of care and included various topics on
oncology nursing evidence-based practice (Table 2). The primary objective was to strengthen the

knowledge and competencies of participating nursing professionals in delivering specialized care to
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cancer patients, utilizing workshops and the nursing care process as tools for care planning (Charnay-

Sonnek, 2021; Diaz et al., 2013).

Table 2

Oncology nursing evidence-based practice program topics

Module Topic Concepts
1 Oncology general knowledge Malignant neoplasia basic concepts,
pathophysiology, types of cancer
2 Malignant neoplasia treatment Treatment types and side effects, oncological

surgery, interventional radiology techniques and
side effects, biological treatments, transplant,
immunotherapy, hormone therapy

3 Vascular management in patients with Cytotoxic drug handling and preparation, infusion

malignant neoplasia therapy principles, local regulations, vascular
devices, catheter management workshop

4 Nutritional approach of cancer patients Basic and advanced nutritional assessment

5 Psychological and emotional care in cancer Palliative and thanatology care, grief management,
patients spirituality, ethics, legal aspects, caregiver support

6 Standardized nursing care process Care planning, clinical cases review

7 Research in oncology nursing Scientific method applied to oncology nursing

8 Supervised clinical practice Advanced cardiovascular support (ACLS),

application of knowledge in a real hospital context

The hospital’'s nursing head office was responsible for the course’s advertisement and
supervision. Informative leaflets and posters were distributed to all unit collaborators and staff,
encouraging individuals to enroll in the program. The course had a capacity of 16 participants, allowing
for personalized attention and intensive learning. The 180-hour training course consisted of a
theoretical component conducted from January 23 to May 23, 2024, and a practical component
comprising 70 hours, held from May 28 to June 27, 2024. Hearings were divided into two 5-hour
sessions per week. Oncology and palliative knowledge questionnaires were answered during the
course’s first two weeks and at a 1-2-week time-lapse after its conclusion.

The study was conducted in compliance with the bioethical principles of autonomy, beneficence,
non-maleficence, and justice, in accordance with the Nursing Ethics Code, the Mexican General Health
Law, and the NOM-012-SSA3-2012. Informed consent was obtained from all participants, ensuring
their voluntary participation and data confidentiality. Participant’s autonomy was respected, and any

harm was avoided, maximizing the benefits of the study.
Data analysis

Categorical variables were described with frequencies and proportions, while numerical

variables through means, standard deviations, medians, and interquartile ranges (IQR), where
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appropriate. For the evaluation of the oncology and palliative care knowledge variables, before and
after the nursing training program, each questionnaire’s total and/or subdomain scores in the first
versus the second evaluation were analyzed with the Wilcoxon signed-rank text. An r statistic (r = Z/VN,
were N = the number of observations) was calculated to determine the effect size, and Cohen’s
guidelines were used for its interpretation (Cohen, 2013; Lakens, 2013; Rosenthal, 1994). The

information was analyzed with SPSS statistical package for Windows (SPSS Inc., Chicago, IL version 20).

Results

According to the study’s main objective, differences between pre- and post-test scores were
analyzed with the Wilcoxon signed-rank test. Table 3 shows that in the oncology general knowledge
evaluation, when comparing before vs after-training results, a significant total-score improvement was
found. Likewise, in the palliative care scale, a significant improvement was observed in participants'
scores, both in the total score and across the general knowledge, symptom management, and
pharmacology domains. Additionally, as a complement to statistically relevant results, a medium-
effect size was observed in the general oncology knowledge questionnaire results (r=-.449). In the
palliative care scale results, a large effect size was observed in both the total score and the general
knowledge subdomains (r=-.569 and r=.554, respectively), and a medium-size effect in the symptoms

and pharmacology subdomains (r=-.406 and r=-.451, respectively).

Table 3
Participant’s general oncology and palliative care knowledge scores before and after the oncology

nursing training program

Before After

Variable Score (IQR) Score (IQR) V4 rvalue
Oncology general knowledge 35.0 (30.0-40.0) 55.0 (44.2-63.0) -2.200%* -.449
Palliative Care
General Knowledge 5.0 (4.0-5.7) 7.0 (6.0-7.0) -2.716** -.554
Bioethics, respect, and . 4.5 (4.0-5.0) 5.0 (4.2-5.0) 1.027 -209
communication towards the patient
Spirituality 4.5 (4.0-5.0) 5.0 (5.0-5.0) -1.933 -.394
Symptoms 3.0(2.0-4.0) 4.5 (3.0-6.7) -1.992* -.406
Pharmacology 3.5(2.2-4.0) 4.0 (4.0-6.0) -2.214%* --.451
Total score 20.0 (18.0-22.0)  24.5(22.5-28.7)  -2.791** -.569

Note: IQR= interquartile range
*p<.05, **p<.01

A description of participant’s caring behaviors was included in Table 4 as a secondary goal.

Nurses’ total score in the caring behaviors scale at baseline was 272/315 points. Expression of
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positive/negative feelings and forces (existential, phenomenological, and spiritual) were ranked within

the highest medians from amongst the caring behaviors subdomains.

Table 4

Nurse’s caring behavior scale results at baseline

Subdomain Median Minimum Maximum
Humanism/faith-hope/sensitivity 70.0 18.0 79.0
Help/trust 46.0 11.0 54.0
Expression of positive/negative feelings 15.5 5.0 18.0
Education/learning 32.0 11.0 40.0
Support/protection/environment 52.5 14.0 59.0
Assistance in human needs 40.0 11.0 44.0
Existential/phenomenological/spiritual forces 12.5 3.0 15.0
Total score 272.0 73.0 305.0
Discussion

An innovative comprehensive oncology care model, described during a COC’s pre-operational
phase, integrates a fundamental component in patient quality care: clinical staff’s professionalization
through educational programs aimed at health care providers. Through a pilot exercise that involved
an oncology nursing training program, a positive impact in participant’s oncology and palliative care
knowledge was observed. Positive caring behaviors were also noticed amongst participants.

As a main objective, an assessment of the impact of an educational oncology program on nurses’
knowledge over general oncology and palliative care scores, the latter representing an essential
component of the cancer care journey, was performed. Authors of a Swedish pre-test post-test study
found that a well-structured, theory-based intervention, despite being brief (a 2-hour workshop),
significantly improved nurses’ knowledge of cancer pain management compared to a control group.
The intervention was based on concepts such as participants’ behavioral and normative beliefs,
perceived social pressure to perform, and self-efficacy (Gustafsson & Borglin, 2013). In this study, three
separate measurements were conducted: at baseline, 4 weeks, and 12 weeks after the intervention,
with resulting knowledge scores of 25.7, 27.6, and 26.5 out of a maximum of 28 points, respectively.
Similarly, Harden and collaborators reported that a one-month palliative care training program
conducted in the United States (US) significantly improved oncology nurses’ knowledge in this field
(Harden et al., 2017). Other studies have also demonstrated the positive impact of nursing educational
interventions on staff knowledge across various healthcare areas (Cook et al., 2013; Crocco et al.,

2023). However, to our knowledge, no experimental studies evaluating interventions aimed at
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improving oncology-related knowledge or skills among nursing staff have been identified in Latin
America.

At baseline and as a secondary goal, future COC’s nursing staff showed high levels of positive
caring behaviors. Reynaga-Ornelas et al., in a group of Mexican nurses from different hospital settings,
also reported positive perceptions on the same scale, but especially in the assistance to human needs
subdomain (Reynaga-Ornelas et al., 2022). Furthermore, another Korean study focused on the degree
of oncology nurses’ caring behaviors and found them related to the further development of holistic
nursing care, through an enhancement in their professional quality of life and education (Misun et al.,
2023). However, authors from the latter study utilized a different instrument for caring behavior
evaluation. In the present study, expression of positive/negative feelings and forces (existential,
phenomenological, and spiritual) were the highest caring behaviors amongst participants. Other
authors, also utilizing a different instrument, have reported other predominant caring behaviors such
as "treating patients’ information confidentially", "treating the patient as an individual", and
"demonstrating professional knowledge and skill" as the most important caring behaviors amongst
mostly the internal medicine or surgical departments nursing staff (Alikari et al., 2022).

Regarding participants' sociodemographic characteristics, Gustafsson & Borglin’s study on
cancer pain intervention reported an overrepresentation of the female gender, as all participants were
women (Gustafsson & Borglin, 2013). According to the authors, more than 90% of registered nurses in
Sweden are female. While similar proportions are observed in countries such as the US and Mexico,
recent trends indicate a growing number of male nurses (Kovner et al., 2018; Montafiez-Hernandez et
al., 2020). Evidence suggests that both genders achieve equally optimal performance in nursing
practice. Furthermore, patients’ preferences are primarily influenced by nurse’s individual
performance and other professional attributes (Al-Hasnawi et al., 2023; Kurniasih et al., 2025).

Another characteristic from Gustafsson and Borglin’s study participants was that nurses had <5
years of experience. Although most nurses that participated in the present study were more
experienced, no impact over the intervention’s efficacy on knowledge scores was observed in neither
study. Moreover, authors in Argentina also reported a low percentage (12%) of exposure to
information related to palliative care in nursing and that only 18% of the participants had appropriate
knowledge on the topic (Ponti et al., 2019). Cross-sectionally, a study in Mexico also found a low
percentage (35%) of correct answers using the same Palliative Care Knowledge scale (Guevara-Valtier
etal.,2017). In the present study, almost half of participants had no previous history of either oncology

or palliative care training, and although low at baseline, nurse’s scores improved after the oncology
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nursing program. It must be recognized that hypotheses that concern sociodemographic differences
that influence nurse’s knowledge or performance must be properly addressed in future studies.

Limitations in the present study must be recognized. A small sample remains a fact that renders
this study’s results unrepresentative for larger populations and other clinical settings. The study’s
design and its pilot component only allow observations of one phenomenon and the presence of biases
cannot be ruled out, especially in the context of a self-developed instrument to evaluate staff’s
knowledge, which must be further and adequately validated. However, this first experience can be
useful in the identification of theoretical contents that need to be considered and improved for future
purposes. Moreover, when comparing results to literature, given that other authors employed
different instruments to evaluate palliative care knowledge among nursing staff across diverse
workplace settings, inter-population comparisons remain challenging. Lastly, palliative care and
oncology general knowledge constitute roughly a small part of a broader oncology nursing care
framework in which psycho-oncological education, communication, and specific technical nursing
skills, among others, can play a much larger and necessary role. Interventions that effectively increase
evidence-based practice among nurses and that are further confirmed to be effective on patient
outcomes are deemed essential in quality health care (Sapri et al., 2022).

The advantages of the present study lie in the fact that the information obtained through
observation during the implementation of an oncology care model serves as a valuable source of
knowledge, offering an opportunity to generate future hypotheses. Although only a small part of the
COCM’s implementation experience was described, a focus on its educational component is
fundamental in the creation of innovative knowledge that can continually improve cancer patient care.
Moreover, these results suggest that, despite the fact of a limited sample, an educational intervention
had a positive and significant impact on nurse’s knowledge. Based on these findings, further research
with larger samples could not only validate the results across different contexts but also contribute to
the development of more effective educational strategies. It is essential that in the future, besides
enhancing nursing intervention evaluations with well validated instruments, that the transfer of
knowledge to everyday practice can also be evidenced. Oncology care models that incorporate
educational programs for healthcare providers should strengthen evaluation processes to identify the
most effective teaching methods and curriculum content in this field. These strategies could contribute
to both, the strengthening of nursing staff’s professional performance and the improvement of patient
centered quality of care. Nonetheless, to enhance the robustness of findings, the next step should

consider randomization between intensive vs habitual educational interventions.
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These results suggest that the oncology care model’s educational intervention has been
effective at improving health care provider’s oncology and palliative care knowledge. The experiences
and observations made during this phase of the COCM’s implementation process can lay the
foundations and serve as experience for upcoming educational interventions on a grander scale. In the

future, new hypotheses can arise to nurture forthcoming research on this scarcely documented topic.
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