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Abstract

Background: Palliative care parametrisation tool (PCPT) was developed to standardise
the planning of home visits in palliative care, specifically for the adult oncology popula-
tion in Argentina. This study aimed to validate the nursing score (NS) component of the
tool using the Delphi method.

Methods: The NS was designed to quantify the caregiving burden based on patient-
related factors. Two Delphi rounds were conducted with 19 expert palliative care profes-
sionals from Argentina, including 13 physicians and 6 nurses. The content validity of the
NS was assessed using the Aiken V test and reached consensus was reached on the score
assigned to each item.

Results: The Aiken V test indicated high levels of concordance between experts for all
categories evaluated, with statistical significance (p < 0.001). Categories such as ‘Simple
Wound Care, ‘Complex Wound Care’ and ‘Socio-family Issues’ achieved a perfect Aiken
V index (1.00). The Delphi rounds further refined the NS, achieving over 84% agreement
for all categories, with two items reaching 100% consensus.

Conclusion: The NS is a valid instrument for determining the number of visits by nurses
in home palliative care. The use of parameterisation tools like PCPT aligns with literature
recommendations and offers a robust framework for optimising care provision. Future
studies are needed to validate the remaining components of the tool.

Keywords: palliative care, Delphi method, home visits, nursing score, parametrisation tool,
validation study

Introduction and objective

Palliative care is defined as specialised medical care aimed at improving the quality of life
of patients with serious illness. This specialty focuses on relieving symptoms and stress
associated with life-limiting diseases, regardless of the stage of the illness or the need for
other therapies. Palliative care is holistic, addressing the physical, emotional and social
dimensions of the care process [1].
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The use of home-based palliative care (HPC) provided by interdisciplinary teams is increasing [2-4], supported by growing evidence of its
positive impact on improving quality of life and reducing costs [5, 6].

In the literature, no standardised method has been reported for determining the number of visits to be provided by each member of an inter-
disciplinary team to an individual patient. The literature on this topic reports that home nursing visits are often determined based on intuition,
clinical guidelines, previous experiences with similar cases, healthcare coverage, coordination support and peer recommendations, among
other factors [7-10]. This approach can be improved. Some authors have reported enhancements in the decision-making process through
standardised visit planning frameworks that integrate dynamic visit scheduling and optimised nursing route planning [11].

The literature suggests that the frequency of palliative home nursing visits should be based on specific patient factors and needs. For exam-
ple, lower scores on the Palliative Performance Scale, the presence of pain or discharge from a hospital setting have been associated with
more frequent visits [12]. These innovative approaches enable a more efficient allocation of resources while maintaining a high standard of
care [12].

The present study was carried out by an interdisciplinary HPC team with 15 years of experience, currently providing services in 41 cities
across Argentina. On average, 1,600 patients are treated annually, with 70% of whom have oncological conditions and 96% are adults (over
18 years old).

To standardise the number of visits required from each professional in the interdisciplinary palliative care team for a given patient, a palliative
care parametrisation tool (PCPT) was developed. This novel instrument integrates validated and preexisting scales—such as the Edmonton
Symptom Assessment System (ESAS) and Eastern Cooperative Oncology Group (ECOG)—as well as a newly created, ad hoc nursing score
(NS). The PCPT was designed to help care teams determine the appropriate number of visits by physicians, nurses, psychologists and physio-
therapists. These four professional roles were included based on their universal coverage by healthcare payers in Argentina.

Nursing visits are essential for achieving care objectives, including symptom management, preventing hospital admissions and enabling
patients to die at home under appropriate care [10, 13, 14]. Additionally, the well-documented shortage of nursing staff necessitates the
development of strategies to optimise this valuable human resource [15, 16]. In Argentina, nurses are not authorised to prescribe medica-
tions nor therapeutic or diagnostic medical procedures; therefore, patients with high nursing care needs must also receive medical visits [17].

According to recent local data [18], there is a shortage of at least 100,000 nurses required to ensure adequate healthcare coverage. Argentina
currently has an average of fewer than five nurses per physician, when the ideal ratio would be at least double that figure. This imbalance
places a significant burden on the existing nursing staff and makes it more difficult to sustain the quality of care.

According to the latest data from the Federal Health Human Resources Survey (2021) [18] by the Argentine Ministry of Health:

e There are approximately 1.6 nurses per physician in the national health system (including registered nurses, technicians and nursing
assistants).
e When considering only licensed registered nurses, the ratio drops to 0.5 per physician.

In contrast, the Pan American Health Organisation and the World Health Organisation recommend a minimum ratio of two nurses per physi-
cian and many countries aim for ratios between 3 and 5 to ensure adequate and sustainable care [19].

In this context, the present study aims to support a more efficient use of existing resources by guiding the appropriate allocation of nursing
visits according to patient needs.

To determine the appropriate number of physician and nursing visits required for a patient, three key parameters were integrated, reflecting
the multidimensional needs of patients receiving HPC. The selected parameters are based on readily available data from patient medical
records:

1. Nursing practices: NS: This score was developed de novo based on 15 years of experience working in home-based palliative care. It
includes categories of care needs that, in daily practice, require nursing interventions. These categories were scored according to their
complexity and their estimated impact on the required number of nursing visits. Both clinical and social/family factors were considered,
such as caregiver preparedness and the need for training in medication administration. Practices provided on a sporadic basis (e.g.,
enemas, bisphosphonate administration) were excluded.
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2. Symptom burden: distress score based on ESAS: The ESAS, routinely used by the palliative teams, measures distress through 9-11
symptoms. Assuming that a higher total symptom severity score indicates a greater need for physician and nursing visits, this approach
aims to enhance symptom control, reduce hospitalisations and minimise emergency department visits [20, 21].

3. Functionality and prognosis; ECOG scale: Performance status at the initiation of HPC has been identified as a prognostic factor [22].
The medical record routinely includes the ECOG scale, which assesses the functional status of cancer patients. This scale is particularly
valuable for predicting overall survival and other clinical outcomes across various cancer types [23, 24].

The PCPT was tested by the team both at patient admission and during follow-up when changes in condition occurred. Given its satisfactory
performance, a validation process was initiated.

In this first phase, the objective was to validate the NS, as it is a scale specifically designed by our team.

Materials and methods

Expert panel

The experts participating in the Delphi study (Table 1) were selected among representatives of organisations related to home palliative care.
Selection criteria included:

e Broad expertise in clinical and management domains.
e Active involvement as key stakeholders in the regional development of palliative care.
e Postcollege training in palliative care (master's degree or a clinical specialty).

e At least 5 years of experience in home-based palliative care.

Preparation: development of the NS
In the first unstructured round, a team of experts discussed which items to include in the score, based on factors identified through inter-

disciplinary discussions among professionals from multiple cities. The objective was to define elements that influence performance in home
palliative care, particularly regarding outcomes such as place of death and frequency of hospital readmissions.

Table 1. Characteristics of the surveyed experts.

Category | Quantity | Percentage

Professionals surveyed

Physicians 13 68.4%

Nurses 6 31.6%
Background in palliative care

Specialist in palliative care 8 42.1%

Master in palliative care 1 5.3%

Postgraduate in palliative care 10 52.6%
Years of experience in home palliative care

5-10years 1 5.1%

>10 years 18 94.9%
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The NS includes patient-related factors that, based on the clinical experience of the home palliative care team, influence the nurse’s health
care burden—whether in terms of time per visit or the total number of visits per day—required to achieve the goals of care. If nursing care is
not adjusted to the patient’s needs, it may lead to hospital admission and/or hinder the possibility of dying at home. The percentage of home-

based deaths and the number of avoidable hospitalisations, are quality indicators used to assess team performance [25-27].
To develop the NS, these factors were divided into seven categories. Each category includes multiple specific problems (Table 2):

1. Parenteral access defined using any parenteral route (subcutaneous, intravenous, and intramuscular) to administer medication and/or
hydration. The indication of palliative sedation therapy, given its nature, is included as a need for parenteral access.

2. Tubes defined by the presence of urinary catheter, gastrostomy and/or nasogastric tubes. These three catheters were included, given
that they are the most common for our team. But the category does not exclude other types of tubes, like pleural or postsurgical
drainage.

3. Simple wound care defined by the presence of pressure ulcers grade | (intact skin with non-blanchable redness) or grade Il (involves
partial-thickness skin loss where the dermis is exposed).

4. Complex wound care defined by the presence of pressure ulcers grade Il (involves full-thickness skin loss, extending to the subcutane-
ous tissue) or grade IV (full-thickness skin loss with exposed bone, tendon or muscle).

5. Hygiene: includes hygiene and comfort measures for patients that are in general (but not exclusively) bedridden. Involves, for example,
regular bathing or sponge baths, maintaining oral hygiene, managing incontinence and changing bedding and clothing frequently. It also
includes ensuring proper hair and nail care, changing diapers, keeping the skin clean and dry and providing a comfortable and hygienic
environment.

6. Delirium: formerly known as acute confusional syndrome, is defined as a sudden, temporary and usually reversible disturbance in atten-
tion, cognition and consciousness level.

7. Social/family issues: home care depends largely on family collaboration. Therefore, problems inherent to family dynamics or arising
from the patient's care, which place a burden on the family, can disrupt the continuity of care at home. The problems included by our
team were discharge after prolonged hospitalisation (215 days), initiation of high-risk medication, patient or primary caregiver psychiat-
ric disorder and ineffective (unprepared) family caregivers. In these situations, a more intensive nursing intervention providing support
and training for caring could avoid readmissions and family distress.

If a patient presents with any of these problems, the corresponding Category score is added to their total. The maximum possible score is 16
points, with a minimum score of 0. As it is shown in Table 2.

First and second Delphi rounds

Before initiating the Delphi rounds, the categories of the NS were operationalised into a Delphi-style questionnaire (Figure 1). The response
format was a 10-point Likert scale (1 = strongly disagree, 10 = strongly agree). A pilot test of this initial version of the form was conducted
with four experts to assess the clarity of the items and the feasibility of analysing the responses. Feedback from this pilot phase was used to
refine the wording of the statements and to ensure the questionnaire’s usability and alignment with the objectives of the consensus process.

Procedure
Experts were asked via Google Forms to rate each item on the Likert scale, reflecting their level of agreement. Experts received the ques-

tionnaire via email and a reminder once a week for a total period of 1 month for each round. All responses were anonymous to ensure the
independence of opinions and to avoid bias due to participants' professional reputation.
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Table 2. Nursing score of the PCPT.

Nursing score

Category

Problem

Score

Total

Parenteral access

Subcutaneous for hydration

Medication parenteral (EV, IM, SC)

Palliative sedation therapy

Tubes

Urinary catheter

Nasogastric tube

Gastrostomy

Simple wound care

Grade | pressure ulcers

Grade |l pressure ulcers

Complex wound care

Enterocutaneous fistula

Other fistulas

Tracheostomy

Colostomy

Grade Ill pressure ulcers

Grade IV pressure ulcers

2.5

2.5

Hygiene

Hygiene and comfort

Delirium

Delirium

2.5

2.5

Social/family issues

Initiation of opioid therapy (training required)

Initiation of high-risk medication (anticoagulation, insulin, others)

Discharge after prolonged hospitalization (215 days)

Ineffective family caregivers

Patient with psychiatric disorder

Primary caregiver with psychiatric disorder

Total

16

Definition of consensus and data analysis

A priori, consensus was defined as at least 80% of participants rating the item with a score of 7 or higher. Categories that failed to reach
consensus after four rounds and showed no significant variation across rounds were considered for exclusion from the score.

We finally completed two rounds; the second round included the categories with the lowest degree of inter-rater agreement. As is common
practice in Delphi studies, we summarised responses using medians and interquartile ranges (IQRs) to describe the central tendency and
dispersion of agreement across rounds. This approach is recommended for ordinal data and provides a robust, non-parametric summary of
expert consensus. The medians represent the experts’ level of agreement with each proposed item or statement. The IQR is used to indicate
the degree of consensus—narrow IQRs suggest high agreement among experts. Measures of concordance or reliability are important, but
these are typically applied when evaluating inter-rater reliability or internal consistency of responses. In the present study, the primary goal
of the Delphi process was content validation and expert consensus, for which medians and IQRs are appropriate and commonly used. After
each round, aggregated results were shared with the panel, including the median and IQR for each item, as well as the percentage of agree-
ment (scale rate > 7). Iltems that reached consensus in a given round were not included in subsequent rounds.
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Recruitment of healthcare professionals
Development of preliminary score

v

Questionnaire development

Transformation of statements into a Delphi questionnaire
Programming of online guestionnaire
Pilot test online version of the questionnaire (n=4)

Y

First Delphi round

First survey round (n=19)
Data analysis
Preparation ot questionnaire for second round

U

Second Delphi round

Second survey round (n=19)
Data analysis

U

Conclusion
Preparation of final version of Nursing Score

Figure 1. Flowchart of the Delphi process used for the development and validation of the Nursing Score.

Statistical analysis was performed using R software version 4.3.0. In addition to the Delphi analysis, Aiken'’s V coefficient was calculated to
assess the degree of agreement among experts regarding the relevance of each item for inclusion in the score. This statistical index quantifies
the content validity based on expert ratings and was used to support the evaluation of each item's appropriateness alongside the consensus
criteria. A p-value < 0.05 was considered significant.

Results

During the study to reach consensus on the NS, two Delphi rounds were conducted with 19 expert palliative care professionals from Argen-
tina. The experts were selected based on their experience in home-based palliative care and postgraduate academic training. The panel
consisted of 13 physicians and six nurses who met the specified criteria, representing nine cities across six different provinces (Table 1).

The results of the content validation analysis using the Aiken V test indicate high levels of concordance between experts for all the categories
evaluated. The categories ‘Simple Wound care’, ‘Complex Wound care’ and ‘Socio-family Issues’ obtained a perfect Aiken V index (1.00) with
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statistical significance (p < 0.001), reflecting a solid validation of these dimensions. On the other hand, the categories ‘Parenteral access,
‘Tubes, ‘Hygiene’ and ‘Delirium’ presented values of 0.95, also with statistical significance (p < 0.001). The results of the Aiken methodology
(Aiken V test) are shown in Table 3.

These results suggest that the proposed instrument has high content validity, supporting its use in clinical practice.

The analysis of the two Delphi rounds, carried out using R software version 4.3.0, achieved a high degree of consensus among the experts.
In the first round, the median scores ranged between 7 (P25: 5, P75: 10) and 10 (P25: 8.5, P75: 10). In the second round, adjustments in the
median and greater homogeneity in the responses were observed, highlighting an increase in agreement with values higher than 84% for all
categories. Two items reached 100% agreement and four others exceeded 90% consensus. These results show that the Delphi method was
effective in refining and validating the dimensions of the NS, guaranteeing robust consensus among the participants (Table 4).

Discussion
The PCPT was specifically designed for the home palliative care setting in Argentina, with the aim of assigning the number of professional
visits based on an objective criterion. Since the NS was developed ad hoc for this tool, we consider its validation essential as a first step.

Community palliative care models that include regular home visits show a positive impact on patient outcomes and quality of life [10]. These
models emphasise the importance of frequent and well-planned visits to address symptom distress and improve daily functioning, particu-
larly in patients in rehabilitation [28].

Table 3. Validation of the nursing score content by Aiken's V test.

V Aiken p-value
Parental access 0.95 <0.001
Tubes 0.95 <0.001
Simple wound care 1.00 <0.001
Complex wound care 1.00 <0.001
Hygiene 0.95 <0.001
Delirium 0.95 <0.001
Social/family issues 1.00 <0.001

Table 4. Analysis of the 2 Delphi rounds with R software version 4.3.0.

Round 1 Round 2 Final
Category Median (IQR1-1QR3) Median (IQR1-IQR3) % Agreement = 7
Parental access 10 (8.5-10) 16 (84.2%)
Tubes 7 (5-10) 7 (7-8.5) 16 (84.2%)
Simple wound care 8(7-10) 16 (84.2%)
Complex wound care 9 (8-10) 17 (89.5%)
Hygiene 8(5-10) 8(8-8) 100%
Delirium 10 (6.5-10) 10 (10-10) 18 (94.7%)
Social/family issues 10(7.5-10) 16 (84.2%)
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The literature suggests a flexible approach to visits, with adjustments based on patient needs and goals of care. In general, the frequency of
home palliative care visits is determined by a combination of patient-specific factors, such as disease progression and symptom burden, and
health system-level factors, such as resource availability and cost considerations. Since evidence shows that decision-making regarding the
number of home visits is often subjective [15, 29], the use of standardised tools may be of great use [11]. These tools improve the efficient
allocation of resources while maintaining high quality of care [30, 31].

The study by Unroe et al [32] highlights that the intensity of nursing care tends to be higher at the beginning and end of palliative care
follow-up, which may reflect the need for more intensive management during these critical periods. This pattern suggests that health care
professionals may adjust the frequency of visits based on the patient's stage of iliness and anticipated need for symptom management and
support [32].

Seow et al [14] found that an increase in home nursing care, particularly with a focus on the end of life, was associated with a reduction in
hospitalisation rates, indicating that more frequent nursing visits may be beneficial in preventing hospital admissions during the last months
of life [14]. This finding supports the idea that visit frequency can be tailored to reduce acute care utilisation and support patients to remain
at home.

As limitations of the present study, we should note several important concerns regarding its applicability and effectiveness in real-world set-
tings. First, the small sample size—19 professionals from a single country, most of whom are affiliated with the same home care team—may
limit the generalisability of the findings. Additionally, the Delphi panel included a larger number of physicians (13) than nurses (6), despite the
tool being an NS. The observed imbalance primarily stemmed from the availability of a dedicated research group. This group, although mainly
composed of physicians, consisted of individuals who all met the study's rigorous selection criteria: extensive experience in home-based
palliative care and postgraduate academic training in palliative care. While we acknowledge this as a limitation, the collective expertise and
qualifications of all panel members were paramount in ensuring the rigor and validity of the score's development. Furthermore, it is important
to incorporate feedback from patients and caregivers into the development and validation process to ensure that the tool aligns with the real
needs and preferences of those receiving care. Finally, in complex and nuanced fields such as palliative care, human judgment and individu-
alised care plans should remain a priority, always considering each patient’s unique circumstances. Future research should explore this tool
and incorporate a broader range of stakeholder perspectives.

Conclusion

The NS is a valid instrument that, when integrated with other scales, allows for an objective determination of the number of visits by nurses
and physicians in home palliative care for the adult oncology population in Argentina.

Decision-making on the number of home visits, based on parameterisation tools such as PCPT, aligns with what is suggested by the literature
and offers a robust framework for optimising the provision of care. Future studies are needed to validate the rest of the components of the
tool.
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