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Abstract

Background: Artificia Intelligence (Al) has made significant strides in medical fields, including palliative care where its
predictive models are increasingly utilized for estimating patient survival. However, the transition from proof-of-concept studies
to actua clinical applications, including decision support and triage tools, remains limited. This gap is partly due to Al's
propensity for reinforcing existing biases and concerns about its robustness, such as its consistent reliability and adaptability in
varied clinical settings. In the context of end-of-life care, where personalized and sensitive patient care is paramount, these
challenges become even more critical. Therefore, to effectively bridge Al from theoretical concepts to practical, ethically sound
applications in palliative care, in-depth research and the establishment of robust ethical frameworks are indispensable.

Objective: Our objective is to conduct a scoping review of Al applications in palliative care and hospice environments. This
review will focus on data diversity, the robustness of Al models, and the ethical guidelines that govern their use. We aim to
critically analyze how these Al models are reported and evaluated, identify and mitigate potential biases, and provide a detailed
perspective on Al's role in enhancing end-of-life care.

Methods: We are following a six-step methodology developed by Arksey and O'Malley for our scoping review, utilizing six
distinct databases. Selected studies must be peer-reviewed and readily accessible online, with a clear emphasis on goals or
outcomes pertinent to palliative care or hospice settings. The screening process will be conducted independently by at least two
reviewers, and will adhere to the PRISMA-ScR guidelines. Our approach includes organizing data in a structured format and
conducting a thematic analysis to uncover technical, societal, and ethical considerations.

Results: A search conducted in November 2023 across several electronic databases resulted in 4614 studies, with 1083 being
duplicates. We plan to compile and summarize these findings in a scoping review publication, targeted for completion by spring
2024.

Conclusions: The review's findings are expected to offer interdisciplinary insights into the application of Al in palliative care
and hospice settings. These insights will be instrumental in guiding future research and in developing Al applications that are
both ethically sound and effective for palliative care and hospice use. The results will be published in peer-reviewed journals and
shared with stakeholders through workshops and webinars, ensuring wide dissemination and impact. Clinical Trial: N/A
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Protocol for a Scoping Review of Artificial Intelligence Applications in
Palliative Care and Hospice: Investigating Data Diversity and Model
Robustness

Abstract

Background: Artificial Intelligence (Al) has become a pivotal element in healthcare, leading to significant advancements
across various medical domains, including palliative care and hospice services. These services focus on improving quality
of life for patients with life-limiting illnesses and Al's ability to process complex datasets can enhance decision-making
and personalize care in these sensitive settings. However, incorporating Al into palliative and hospice care requires
careful examination to ensure it reflects the multifaceted nature of these settings.

Objective: This scoping review aims to systematically map the landscape of Al in palliative care and hospice settings,
focusing on the data diversity and model robustness. The goal is to understand Al's role, its clinical integration, and the
transparency of its development, ultimately providing a foundation for developing Al applications that adhere to
established ethical guidelines and principles.

Methods: Our scoping review involves six stages: 1) identifying the research question, 2) identifying relevant studies, 3)
study selection, 4) charting the data, 5) collating, summarizing, and reporting the results, and 6) consulting with
stakeholders. Searches were conducted across databases including MEDLINE via PubMed, Embase.com, IEEE Xplore,
ClinicalTrials.gov, and Web of Science Core Collection, covering studies from the inception of each database up to
November 1, 2023. We utilized a comprehensive set of search terms to capture relevant studies, and non-English
records were excluded if their abstracts were not in English. Data extraction will follow a systematic approach, and
stakeholder consultations will refine the findings.

Results: The electronic database searches conducted in November 2023 resulted in 4,614 studies. After removing
duplicates, 330 studies were selected for full-text review to determine their eligibility based on predefined criteria. The
extracted data will be organized into a table to aid in crafting a narrative summary. The review is expected to be
completed by Summer 2024.

Conclusions: This scoping review will advance understanding of Al in palliative care and hospice, focusing on data
diversity and model robustness. It will identify gaps and guide future research, contributing to the development of
ethically responsible and effective Al applications in these settings.

Introduction

Artificial Intelligence (Al) has become a pivotal element in healthcare at large, leading to significant
advancements across various medical domains, including palliative care and hospice services.[1,2]
Palliative care and hospice services focus on improving quality of life for patients with life-limiting
illnesses: palliative care provides relief from the symptoms and stress of serious illness, while
hospice care offers comfort for patients in the final stages of a terminal illness. Al's ability to process
complex datasets can enhance decision-making and personalize care in these sensitive settings.
Recent studies have demonstrated the potential of Al to improve patient outcomes in palliative care
by predicting symptom trajectories, optimizing pain management, and identifying patients who may
benefit from hospice services.[1,2] For instance, Al models can analyze electronic health records
(EHRs) to detect patterns that may indicate a decline in a patient's condition, allowing for timely
interventions.[3]

Despite its potential, incorporating Al into palliative and hospice care requires careful examination
to ensure it reflects the multifaceted nature of these settings. Al models must be robust enough to
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withstand the complexities of palliative care environments. Moreover, the robustness of Al models
must be scrutinized to withstand the complex dynamics of palliative care environments. There is a
growing advocacy for ethical Al applications that can sensitively meet the unique needs of palliative
care patients, such as personalized care plans and real-time monitoring for complex symptom
management, while safeguarding against the amplification of existing biases within healthcare data.
[3-5] As such, there is a pressing need to evaluate the representativeness and robustness of Al in
these settings critically.

A few reviews have explored the application of Al in palliative and hospice care, but these reviews
often focus on specific types of diseases or the general benefits of Al applications without delving
into detailed aspects of model performance, bias, or robustness. [1,2,6]

This gap highlights the need for a comprehensive review that critically examines these important
factors in the context of palliative and hospice care. This review aims to address this gap by
systematically mapping the landscape of Al applications in palliative care and hospice settings,
focusing on the diversity of data in Al models and their robustness in clinical integration. By
expanding the literature and including recent studies and key papers on Al applications in palliative
care and hospice, we aim to provide a comprehensive overview that will guide future research and
contribute to the development of effective and ethically responsible Al applications in these
sensitive settings.

Goals of the Review

Our scoping review aims to systematically map the landscape of Al in palliative care and hospice
settings by focusing on the diversity of data in Al models and robustness of the models. We seek to
understand Al's role, the extent of its clinical integration, and the transparency of its development.
We believe, this comprehensive overview will provide the foundation for developing Al applications
that adhere to established ethical guidelines and principles, ensuring fairness, transparency, and
accountability.

Methods
Design

Our scoping review was guided by Arksey and O'Malley's framework [7] and Joanna Briggs' Manual
for Scoping Reviews [8] which consists of six main stages: 1) identifying the research question, 2)
identifying relevant studies, 3) study selection, 4) charting the data, 5) collating, summarizing, and
reporting the results, and 6) consulting with stakeholders to validate findings and enhance the
comprehensiveness of the review. This scoping review has been registered in the Open Science
Framework (OSF) database [9]. For reporting, we will use PRISMA-S for our searches and PRISMA-
ScR for the review itself [10].

Stage 1: Identifying the research question

The interdisciplinary research team, including experts in palliative care, informatics, data science,
and public health, initiated the scoping review with an informal prescreening of literature from
MEDLINE via PubMed and various grey literature sources. With the guidance of a librarian expert in
scoping reviews, keywords were identified and used to navigate the research terrain. Contributions
from the team, reflecting their diverse fields of expertise, along with the analysis of five key papers
and five previous reviews, shaped the development of broad research questions. Through
discussion, the team generated the research questions stated above.
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The primary research questions are:
RQ1: Utilization in Hospice and Palliative Care: In what ways are Al used to identify patients
for hospice and palliative care or to measure and/or improve the care quality for patients
receiving hospice and palliative care?
RQ2: Data Diversity: In the development of Al models for palliative and hospice care, what
strategies are employed to incorporate diverse demographic and clinical profiles?
Additionally, which methodologies ensure the representativeness of the datasets used?
RQ3: Model Robustness: What frameworks and best practice guidelines inform the
development of Al models within palliative and hospice care?
RQ4: Bias Assessment: How is bias detection and mitigation systematically integrated and
what ethical guidelines are in place?

Secondary questions include:
RQ5: Applications and Outcomes: What specific tasks and outcomes are targeted by Al
technologies in palliative care and hospice settings?
RQ6: Research Trajectory: What are the emergent directions and identified literature gaps in
Al for palliative and hospice care?

Stage 2: Identifying relevant studies

Peer-Reviewed Literature

The databases MEDLINE via PubMed, Embase.com, IEEE Xplore, ClinicalTrials.gov, and Web of
Science Core Collection were utilized to search for peer-reviewed literature. These searches were
developed by an information specialist. Our search strategy included studies from the inception of
each database up to November 1, 2023. This approach was taken to ensure comprehensive
coverage and to capture the full breadth of relevant literature on Al applications in palliative care
and hospice settings. Non-English records were excluded from further processing if their abstracts
were not in English. The search terms and queries, detailed in Multimedia Appendix 1, along with
the inclusion and exclusion criteria outlined in Textbox 1, were formulated after reviewing relevant
publications and consulting with co-authors and information specialists.

Textbox 1. Inclusion and exclusion criteria for the scoping review.

Phenomenon of interest
e Al applications in palliative care and hospice
Inclusion criteria
® Study Type:
O Observational Studies (Cohort, Case-Control, Cross-Sectional)
O Experimental Studies (Randomized Controlled Trials (RCTs), Non-
Randomized, Experimental)
O Other Study Designs: (Qualitative, Case Series, Diagnostic Test Accuracy,
Clinical Prediction Rule, Economic Evaluations)
O Grey Literature: Conference papers and PhD theses

® Population Type:

O Patients aged 18 and older:
B Those with severe life-limiting illness.
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Bl Patients who are already enrolled in palliative care or hospice
settings.

O Studies that reported recruiting both adults and children will be
included only if the results were stratified by age group.
® Al Model Criteria: The study must either:

B Propose or utilize an Al model that employs a training set to
learn its model parameters, or
B Implement a pre-established Al model, focusing on deployment
and practical application in the field.
® Setting/Context:

B All care settings (i.e., inpatient, outpatient) within palliative and
hospice care.
® Other:

O Available electronically in full text

O Articles in English

o Studies must explicitly state their aim to identify patients for hospice
and palliative care or to measure and/or improve the care quality for
patients receiving hospice and palliative care.

Exclusion criteria
@ Study type:
O Conference Abstracts with no full text
O Case studies, Editorials, Reports and Reviews
O Books and book chapters
O Letters to editors and Perspectives
® Other
O Any study not directly targeting palliative care, as determined by the
absence of specific search terms (Appendix 1). Studies mentioning
these groups only as a sub-group or solely using the term
"Inoperable/Incurable" without explicit reference to palliative care will
also be excluded.
O Studies that solely employed traditional, rule-based algorithms without
any Al components.

Specifically, terms relating to “advanced disease” were not included in the search strategy. After
thorough discussion, it was concluded that including “advanced disease” is too diffuse a term and
could lead to an overwhelming and unmanageable volume of data, complicating the review process.
In a similar vein, terms related to Clinical Decision Support (CDS) were also intentionally excluded
from our search strategy. This exclusion was based on the finding that a substantial number of CDS
methods do not integrate Al technologies. However, this does not mean CDS studies are excluded.
Any CDS studies employing Al technologies will be identified through our Al-related search terms.
Our primary focus was on Al techniques rather than specific names of tools. By emphasizing Al
techniques, our goal was to ensure that our review concentrated on the fundamental role of
artificial intelligence in palliative care and hospice settings. We believe that this strategy will enable
us to focus on the integration and utilization of Al as a distinct technological paradigm in these
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areas, as opposed to a broader examination of CDS tools, many of which may not employ Al
technologies.

Similarly, while terms specifically related to Clinical Decision Support (CDS) were not included, this
does not mean CDS studies are excluded. Any CDS studies employing Al technologies will be
identified through our Al-related search terms. Our primary focus was on Al techniques rather than
specific tool names. By emphasizing Al techniques, our goal is to ensure that our review
concentrates on the fundamental role of artificial intelligence in palliative care and hospice settings.
This strategy will enable us to focus on the integration and utilization of Al as a distinct technological
paradigm in these areas, rather than a broader examination of CDS tools, many of which may not
employ Al technologies.

Our research will encompass studies conducted across various international health systems. This
inclusive approach is chosen to capture a diverse range of healthcare practices and methodologies
globally, which are vital for providing a comprehensive understanding and guiding future clinical
quality improvements and research in the field of palliative and hospice care.

Grey Literature

In our research on Al applications in palliative care and hospice, we used Web of Science to identify
both peer-reviewed and grey literature. Conference abstracts and proceedings were located
through Embase.com and Web of Science. Thesis and dissertations were collected via ProQuest
Theses & Dissertations Global. Preprints from platforms like arXiv were excluded as they can be
withdrawn or significantly revised after initial posting, affecting the stability and reliability of the
information. Additionally, excluding these preprints avoids duplication, as many are eventually
published in peer-reviewed journals.

All peer-reviewed and grey literature results will be downloaded into EndNote X20 (Clarivate
Analytics, Philadelphia, PA) and imported into the Web-based systematic review software Covidence
software (Melbourne, VC, Australia), Version 2.0 for review. The expert authors committee (R.P,,
AW, K.G. and D.K) will also be asked to identify other potentially relevant peer-reviewed and grey
literature materials not identified through prior search strategies (ie, “hand-searched” articles).
Duplicates will be removed using EndNote and Covidence software to ensure a clean and accurate
dataset for review. Covidence software will also be used for screening to facilitate blinding and
streamline the review process.

Stage 3: Study selection

A screening guide developed by the reviewers (SB and SF) will be used to determine if the inclusion
and exclusion criteria have been met (Textbox 1). Feedback will be obtained from the co-authors
(KG and DK), palliative care experts (RP, AW, CL, KL, TQ) while developing the screening guide. The
four reviewers (SB, SF, IK, CD) will then independently pilot test this guide on the first 100 abstracts.
The first 100 abstracts were selected using the 'most relevant articles' option provided by Covidence
software. Agreement rates will be evaluated after the initial 15 and again after 100 abstracts, with
discussions to follow and adjustments to the I/E criteria made as necessary. Any discrepancies in
study selection will be resolved through consensus. To ensure the appropriateness of the selections,
an example of both an included and an excluded article will be presented to the project team.
Subsequently, all remaining articles will be independently screened by at least two reviewers using
the guide, focusing on titles and abstracts for their relevance to “artificial intelligence,” “palliative
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care and hospice,” and the general inclusion criteria. The reviewers will meet at the beginning,
middle, and end of the screening process to discuss any challenges and ensure consistent
application of the criteria.

After this initial phase, the full texts of articles that pass the initial screening will be reviewed at
least by two independent reviewers to assess their relevance to the primary research questions of
the study. If disagreements among reviewers cannot be resolved through discussion, the principal
investigator (SB) will make the final decisions. Regular check-in meetings will be scheduled to
discuss results and resolve any discrepancies, ensuring a comprehensive and systematic approach to
study selection. Reasons for exclusion of full-text papers would be recorded using the PRISMA 2020
flow diagram.

Stage 4: Charting the data

We will design a data charting form in Covidence, specifically structured to accommodate each
primary research question. These questions are a combination of those from the Minimum
Information for Clinical Artificial Intelligence Modeling (MI-CLAIM) checklist[11] and additional ones
formulated by our authorship team. We chose MI-CLAIM due to its comprehensive coverage and
practicality for our scoping review. Al-related studies benefit from several reporting guidelines,
thanks to pioneering efforts by the SPIRIT-AI[12,13] and CONSORT-AI[12] extensions committees.
Similarly for review studies, the PRISMA-AI Steering Committee is developing an Al-specific
implementation of PRISMA guidelines, which will be used in future studies to further standardize Al
research reporting.[14]

This form's sample layout is depicted in Textbox 2. To validate these forms for both academic and
grey literature, our reviewers (SB and CD) will initially chart data from 10 included sources
independently. Following this pilot phase, once interrater reliability is confirmed, these forms will
then be made available to all team members for use. For a portion, specifically 20%, of the included
academic and grey literature sources, the data extraction will be verified by a second reviewer.
Recognizing that data charting is a dynamic process, it's anticipated that the team might modify
aspects of the forms to ensure they accurately reflect the findings of the included articles. After
achieving consistency and finalizing the pilot-tested forms, data from each included full-text article
will be charted by one member of the research team.

Textbox 2. Data that will be charted.

Article information (title, authors, year)
Study Context
® The clinical problem in which the model will be employed is clearly detailed in
the paper. * [Yes/No]
@ Study design: (e.g., RCT, Cross-Sectional, Qualitative)
® Clinical Condition/Disease: (e.g., Coronary artery disease, Chronic obstructive
pulmonary disease, Alzheimer’s disease)
® Clinical Setting: (e.g., hospice, inpatient hospice, outpatient palliative clinic)

® The origin of the data is described and the original format is detailed in the
paper. * [Yes/No]
® Data Source: (e.g., EHR, publicly available data, study-specific data. If MIMIC,
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specify 'MIMIC')
Data modality (e.g., images, audio recordings, multi-modal)
Data Volume: [Text Entry for number of records/patients]
The characteristics of the cohorts (training and test sets) are detailed in the
text. * [Yes/No]If yes:
Age Range: [Min Max]
Gender Distribution: [Female Percentage]
Race Distribution: [White Percentage]
Ethnicity Distribution: [Hispanic Percentage]
Does the article report SES as demographic information of the study
population? [Yes/No]
O Does the article report insurance as demographic information of the
study population? [Yes/No]
® The cohorts (training and test sets) are shown to be representative of real-
world clinical settings. * [Yes/No] If yes:
O What strategies or frameworks are reported to ensure the dataset's
representativeness and heterogeneity in the Al study? [Text Entry]
Artificial intelligence (Al)
® Al Outcome: (e.g., Survival, Disease Risk, Metastasis)
® Have any specific design, development, or evaluation frameworks or guidelines
been employed in the Al technology's lifecycle? If yes, please provide details.
(Yes/No), [Text Entry]
® Reported Accuracy: [Text Entry for the highest metric prioritize F1, AUC]
® Evaluation: (e.g., In silico (proof of concept), Offline (silent/shadow),
Safety/utility, small-scale (early live clinical), Safety/effectiveness, large-scale
(comparative prospective), post-market surveillance
Bias identification and attribution
@ Has a bias evaluation been conducted or referenced within the study? [Yes/No]
O What methods, if any, have been proposed or implemented to address
identified biases? [Text Entry]
® A discussion of the reliability and robustness of the model as the underlying
data distribution shifts (e.g., changes in patient demographics, treatment
guidelines, or healthcare protocols over time) is included. * [Yes/No]

O O O OO

Other

Data Publicly available: [Yes/No]

Model Open Source: [Yes/No]

Ethical Approval Mentioned: [Yes/No]

Informed Consent Mentioned: [Yes/No]

Funding Source: (Who funded the research or development of the Al model?
Or any report of conflict of interest) [Text Entry]

* The questions are derived from the MI-CLAIM checklist.

Stage 5: Collating, Summarizing, and Reporting the Results

Data charting will be the initial step in summarizing our research findings. In this process, we will
meticulously record key information for each study, such as the article title, author(s), year of
publication, and the study's objectives. Recognizing the practices in other Al reviews, we will also
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document technology-specific details, including the model’s task, output, its development stage, the
data sources used, and the methods employed for evaluation.

To effectively synthesize the findings from multiple studies on Al applications in palliative care and
hospice settings, we will employ a Framework Analysis approach. This method involves
systematically categorizing and organizing data according to predefined themes. Initially, we will
familiarize ourselves with the data by reading and re-reading the studies, noting key findings. A
thematic framework will be developed based on our research objectives, including themes such as
model’s task, output, development stage, data sources, and evaluation methods. We will then index
the data according to this framework, systematically coding and categorizing relevant information.
Charts or matrices will be created to organize the indexed data, allowing us to map out patterns and
explore relationships between themes. Through iterative discussions, we will review and refine the
framework and charts, ensuring the robustness of our analysis. This approach will provide a
comprehensive understanding of Al applications in palliative care and hospice, highlighting
commonalities, differences, and research gaps to guide future developments in this field.

Depending on the nature of the results obtained, we may also create visual representations to aid in
the clearer communication and understanding of the data. These visuals can include charts or
graphs, providing an accessible way to grasp complex patterns and insights derived from the
research. This multi-faceted approach to data charting and analysis is aimed at producing a
comprehensive and nuanced understanding of Al applications in palliative care and hospice settings.

Stage 6: Consultation

To incorporate wider perspectives, we will share the preliminary summary of our findings with
authors' teams through video calls and emails to assess the alighment of identified themes with
their expertise and to highlight any missing themes. Structured presentations and discussions will
follow with the senior authorship team, comprising palliative care physicians and researchers, and
health services and organizational behavior experts, to explore future research directions. Feedback
from these sessions will be systematically reviewed and integrated into the analysis, refining the
themes and ensuring comprehensive coverage. A final round of consultation will review the refined
themes and overall findings to ensure consensus. The integration of consultation feedback will be
documented, highlighting its influence on the final analysis and presentation of results.

Ethics

Ethical approval was not required because only literature will be evaluated without accessing
identifiable source data.

Results

In November 2023, our electronic database searches resulted in 4,614 studies. After the removal of
1,124 duplicates, we selected 330 studies for full-text review to determine their eligibility and
inclusion in our scoping review based on predefined criteria. Following this review, we will finalize
the set of studies for data extraction. The extracted data will be methodically organized into a table
to aid in crafting a narrative summary. Our primary method of presenting these findings will be
through a scoping review publication. The entire process, encompassing the screening of titles and
abstracts, charting of data, and subsequent stages of the scoping review, is projected to be
completed by Summer 2024. This timeline also includes the execution of dissemination activities,
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such as symposium and a briefing paper.

Discussion

The findings of this review are set to significantly advance our understanding of Artificial
Intelligence (Al) in palliative care and hospice, with a particular emphasis on the challenges of data
diversity and model robustness. A notable concern is the prevalence of data diversity issues and
biases within Al models in these settings. Despite these challenges, there seems to be a lack of
uniformly applied, robust frameworks to address them effectively, raising concerns about potential
disparities in the effectiveness and equity of Al applications in palliative and hospice care. This
underscores the urgent need for more stringent ethical and operational frameworks.

A key strength of our review lies in its interdisciplinary nature, offering insights into the use of Al in
palliative and hospice care from societal, legal, ethical, and technical perspectives. Our
methodology, grounded in a scoping review framework and encompassing interdisciplinary
databases, is thorough. The diverse team of researchers involved in this study will analyze and
interpret findings, which are expected to stimulate further discussions and guide future research,
particularly focusing on Al applications for vulnerable adults requiring palliative and hospice care.

Limitations

One limitation of our study is its exclusion of non-Al (rule-based) algorithms, narrowing our focus to
Al-driven technologies and omitting insights from traditional systems in palliative and hospice care.
This could limit our understanding of the full technological evolution in these fields. However, the
current trend towards Al-driven models justifies this focus, as it reflects the growing importance and
anticipated future dominance of Al in healthcare. Another limitation of our study is the inclusion of
only English-language literature, which may lead to the omission of relevant non-English studies,
potentially introducing language bias and limiting the comprehensiveness of our review. In our
upcoming full-text review, we will document the number of non-English records identified and
screened. For non-English records with abstracts in English, we will assess their relevance and note
those not further processed despite their relevance at the title/abstract screening stage to address
potential biases introduced by excluding non-English evidence. We also acknowledge the potential
limitation of not identifying all possible search terms and synonyms for palliative care. Despite our
comprehensive search strategy, some relevant studies may have been missed. Future research
should refine and expand search terms for more exhaustive coverage.

Conclusions

In light of the increased awareness of bias in Al, we anticipate that newer studies will more
comprehensively address data representativeness and diversity, likely showcasing a commitment to
ethical Al practices in healthcare. To our best knowledge, this is the first scoping review to explore
the data diversity and robustness of Al models specifically in palliative care and hospice settings.
Our protocol outlines not just our search strategy but also the detailed process for synthesizing
literature in this clinical domain catering to a vulnerable population. Through this review, we aim to
provide valuable insights, guide future research, and contribute to the development of ethically
responsible and effective Al applications in palliative care and hospice environments.
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