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Executive Summary 

This deliverable aims to offer a clear insight into the main ethical concerns of 

applying RF-sensing to palliative care in-home scenarios and exploring the 

associated medical implications of its implementation. 

In Section 1, we provide an ethical assessment of the planned testing period. This 

assessment consists of identifying potential risks and values of the testing period 

and the planned steps of ethical evaluation prior to the period. In section 1 we 

futher give a general overview of the ethical benefits of home-based palliative 

care.  

In Section 2, we explain the design of our case study for an ethical implementation 

of RF-sensing in palliative care, focusing on patients receiving treatment at home. 



 

HOLDEN – 101099491 – D9.7 Ethical evaluation prior to the testing period

  4 

 

Table of Contents 

Abbreviations ........................................................................................................................... 5 

1. Ethical assessment ............................................................................................................ 6 

1.1. Identifying ethical values and risks ......................................................................................................... 6 

1.2. Benefits of in-home palliative care.......................................................................................................... 7 

2. Medical considerations..................................................................................................... 8 

2.1. Aims of the study ........................................................................................................................................... 8 

2.2. Patient selection criteria .............................................................................................................................. 8 

2.3. Methodology ................................................................................................................................................... 9 

2.3.1. Data collection ..................................................................................................................................... 10 

2.3.2. Participant’s consent ......................................................................................................................... 10 

2.3.3. Data storage and security ............................................................................................................... 11 

3. Conclusion ....................................................................................................................... 12 

Appendix A. Participant forms .......................................................................................... 13 

A.1. Participant information sheet........................................................................................................................ 13 

A.2. Participant consent form................................................................................................................................. 14 

Appendix B. Palliative Performance Scale ....................................................................... 15 

Appendix C. Hospital Ethics Approval .............................................................................. 16 

Appendix D. Institute of Philosophy ethics approval ..................................................... 19 

 



 

HOLDEN – 101099491 – D9.7 Ethical evaluation prior to the testing period

  5 

 

Abbreviations 

 

Abbreviation Description 

AI Artificial intelligence 

HCP Healthcare practitioners 

HOLDEN Ethical design of holography in dense wireless networks 

RF Radio Frequency 

WP Work Package 
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1. Ethical assessment 

For the ethical evaluation before the planned testing period of the RF-sensing technology that HOLDEN 

develops, we made an ethical assessment of how this technology could be used in an ethical way in home-

care scenarios in palliative care. We have identified the following steps that we will take before the testing 

period can commence. 

1. For each test case, we will obtain written informed consent for both sensing and interviews 

(Appendix A). In collaboration with Adam Houska (medical doctor and head of the palliative care 

unit of the Vinohrady Kralovské Hospital in Prague) and Barbora Steinlauf (lawyer in medical ethics) 

we will prepare ethical consent forms that we will consult with the selected patients. Once consent 

has been obtained, the testing period will last for two weeks. After two weeks, we will conduct 

one phenomenological interview with the patient (approximately 30 minutes) that will be 

transcribed for research purposes.  

2. All the data that we will collect during the testing period of the RF-sensing technology will be 

anonymised. This includes the technology data obtained by the technology itself, which is private 

by design and will be developed only to detect movement patterns of the patient in their home 

during the day. The data also includes medical data derived from those movement patterns, which 

will be used to feed into analyses of the palliative care scale (see point 2 below). Finally, the data 

consists of transcribed interviews that will be anonymised and analysed using ATLAS to gather 

sociological information about patient experience concerning the use of RF-sensing technology.  

3. The selected patients who agree to participate will be given full transparency of what kind of data 

will be obtained exactly and how it will be used for research purposes. They will be given to option 

to withdraw from the testing at any time for medical or personal reasons. Participants will not 

have to specify the reasons for potential withdrawal from the testing phase.  

4. The testing group consists of highly vulnerable persons who are in an end-of-life situation. 

Therefore, it is not only vital that they receive appropriate medical care as their palliative care 

program prescribes. It is also vital that they are treated ethically in the communication with our 

research team. For this, we have identified sensitivity in communication and respect as key ethical 

values for all interactions with the participants. Moreover, we will aim for minimal interference 

with the daily life routine of the patients in their home situation and zero interference with their 

quality of life.  

1.1. Identifying ethical values and risks 

Together with the other partners of the HOLDEN consortium, we have identified the following key ethical 

values that need to be applied for the design of the specific prototype that will be used for the testing 

period of the RF-sensing technology in palliative care.  

- The technology should be non-invasive and private. 

- The technology should be reliable to the extent that the data obtained has minimal margins for 

error. This is important for the prototype that will be used for the testing period, but even more 

so for a potential end product for palliative care. 

- The safety of the product is key. In no scenario should the product be harmful to patients, nor 

should it hinder personal values such as freedom and autonomy. 
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- Freedom and autonomy of patients should be promoted by the technology and the testing phase. 

This includes informed consent as mentioned in point 1 above. The technology should also aim to 

enhance the patient experience of quality of life, autonomy and freedom at home (as opposed to 

being constrained in a hospital situation).  

1.2. Benefits of in-home palliative care 

In the existing medical literature, there are several different benefits of in-home-based palliative care [1]. 

Some of these benefits are non-ethical, in the sense that they do not necessarily have a positive or negative 

ethical impact on the patient and/or their relatives, at least in a direct sense. The main non-ethical benefit 

that we have identified is that home-based palliative care is more cost-effective than hospital-based 

palliative care since the patient care in hospital environments is expensive. However, the cost-effectiveness 

of in-home palliative care can have an indirect ethical effect as lower costs can provide a better and more 

equal access to palliative care for patients, especially for those with lesser financial means.  

More direct ethical benefits of in-home palliative care include improved quality of life for patients. This can 

take several different shapes. First of all, patients feel more comfortable at home at the end of life, where 

they have better access to emotional and spiritual support provided by relatives or close ones. Secondly, 

generally speaking, people prefer to die at home and not in the hospital, which speaks in favour of home-

based palliative care. Finally, not only can the quality of life of patients improve in in-home care scenarios. 

Also, the patient’s relatives and close ones could prefer their loved ones to be close to fully support them 

at the end of life. 

Furthermore, there are other important factors at play when considering the benefits of in-home palliative 

care. Medically speaking, physical symptoms, such as pain, anorexia or anxiety, can in fact improve when 

patients are at home and not in the hospital [1]. Although there also exist studies that show the opposite 

result and highlight the importance of hospital environments for serious illnesses [2]. Therefore, situation-

based decision-making seems to be salient. Finally, the COVID-19 pandemic and a growing elderly 

population are both indicative of the growing importance of in-home care, not just palliative care, but 

healthcare in general. For all of these reasons, an ethical assessment and careful consideration of the 

benefits of in-home palliative care are crucial. One of the aims of our study is to contribute to research 

about the ethical and non-ethical values and benefits of in-home palliative care.  



 

HOLDEN – 101099491 – D9.7 Ethical evaluation prior to the testing period

  8 

 

2. Medical considerations 

Prognostication plays a central role in palliative care, informing decisions about treatment intensity, 

hospice eligibility, and patient and family preparedness for end of life [3,4,5]. Tools such as the Palliative 

Performance Scale (PPS) are widely used to support clinicians in estimating survival by assessing functional 

domains like ambulation, self-care, and consciousness (see Appendix A for an example). PPS has been 

shown to correlate with short-term mortality and guide care planning across diverse settings [3,6,7]. 

However, scoring remains subjective and episodic, especially in home-based care, where clinicians often 

rely on indirect or limited observation. 

Multiple studies have evaluated and compared prognostic models—including PPS, Palliative Prognostic 

Score (PaP), and Delirium-PaP—with varying levels of accuracy and usability in real-world palliative 

populations [8,9]. Even so, clinicians frequently overestimate survival, and patient understanding of 

prognosis remains limited [10]. 

Recent developments in radio frequency (RF)-based sensing offer the potential to enhance prognostication 

by objectively and continuously tracking functional decline. RF sensing systems can non-invasively detect 

ambulation, posture, and movement patterns in real-time, without requiring wearables or cameras, 

making them well-suited for home settings [11,12]. Importantly, such technologies must be designed not 

only for accuracy but also for ethical acceptability, respecting patient autonomy, privacy, and comfort. 

The study has obtained ethical approval from both the Ethics Committee at the University Hospital 

Kralovske Vinohrady (Appendix C) and the Ethics Committee at the Institute of Philosophy of the Czech 

Academy of Sciences (Appendix D). 

2.1. Aims of the study 

First, this study explores the feasibility and prognostic utility of RF-based sensing to support PPS scoring in 

home-based palliative care, while also examining how such technologies can be ethically and acceptably 

integrated into the care of patients at the end of life. Second, the study aims to consider patients’ 

experiences while living with the technology and its integration into diagnostic and treatment processes. 

The aim is to include their lived experiences in the design and development of the technology itself. 

2.2. Patient selection criteria 

From 15 to 20 adult patients receiving home-based palliative care will be recruited in collaboration with a 

hospital-affiliated palliative care team. 

Inclusion criteria: 

• Terminal illness with an estimated life expectancy of ≤6 months. 

• Currently receiving home-based palliative care. 

• Capacity to provide informed consent. 

• All the participants in the interview will be asked for their written consent to be interviewed.  

Exclusion criteria: 

• The study will not include minors or people who are unable to give their consent to be interviewed. 
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• Significant cognitive impairment precluding informed consent. 

• Inaccessible or technically unsuitable home environment for radar deployment. 

Regarding the inclusion criteria, the 6-month prognosis cutoff makes sense both clinically and based on 

research. It’s the standard tool used to decide who qualifies for hospice and palliative care in many 

countries in Europe and in the U.S. and Canada.  It’s widely accepted and practical to use in studies like this 

one. Tools like the Palliative Performance Scale (PPS) have been shown to predict survival pretty well within 

this timeframe.  In Bischoff’s study, PPS scores, especially those under 50%, are good indicators of whether 

someone is likely to die within 30 or 90 days. By focusing on patients with an expected survival of 6 months 

or less, the study stays within a timeframe where it's possible to test whether the RF sensing technology 

can help predict short-term outcomes. 

2.3. Methodology 

This is a mixed-methods, prospective observational feasibility study that places emphasis on clinical utility 

and ethical acceptability in evaluating RF-based sensing technology for use in home-based palliative care. 

Clinically, the study will investigate whether RF-based sensing can reliably and objectively measure 

ambulation and physical activity, thereby supporting more accurate Palliative Performance Scale (PPS) 

scoring and enhancing short-term survival predictions. This technology enables localisation and people 

counting; monitoring body movements, postures and activities; and 2D and 3D imaging of the indoor 

environment. Also, the technology is capable of gesture recognition at varying angles, speeds and 

distances, regardless of the darkness or haziness of the environment. 

We will implement a prototype system comprising RF-sensing devices, a cloud service collecting, processing 

and analysing the data, as well as two interaction interfaces for patients and caregivers. We plan to use the 

IWR1443 radars. We will operate the devices at a large distance from the subjects (in the order of 2-5 

meters). 

Equally, the study is designed to investigate the ethical dimensions of deploying such technology at the 

end of life. It will explore how patients and caregivers perceive and experience the presence of RF sensing 

in their personal living spaces, and whether it aligns with core values such as autonomy, privacy, dignity, 

and trust. 

Specifically, the study seeks to answer: 

1. How do patients and family caregivers experience the technology about their sense of personal space 

and agency? 

2. How can this technology be ethically designed and implemented to respect patient autonomy while 

providing meaningful benefits? 

Both clinical and ethical data will be collected and analysed in parallel to integrate the findings to inform a 

set of ethically grounded design recommendations for the future use of non-contact sensing in palliative 

and home care. This dual focus ensures that the evaluation of technological feasibility is inseparable from 

the lived experiences, values, and vulnerabilities of the individuals it is meant to support. 

Each participant will be monitored over a 2-week period using the IWR1443 RF radar installed in their 

primary living space (2 to 5 meter range). The radar will passively collect data on: 

• ambulation frequency and duration. 

• body position transitions (standing, sitting, lying). 
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• general activity rhythms and movement density. 

The method that will be used for the interviews is the phenomenological interview. This type of interview 

technique does not involve any physical or medical intervention. The way it will be used in this project is 

not therapeutic, but only to gather information about people’s personal experiences of their privacy and 

autonomy given their medical conditions, as well as their experiences of interference of technology in 

health care. The interviews will be recorded and transcribed with the permission of the interviewees, and 

no parts of them will be published in any form without the explicit consent of the person who is 

interviewed. The interviews will be anonymised. 

2.3.1. Data collection 

Collected data will be anonymised, encrypted, and analysed via AI-based pattern recognition systems 

designed for privacy-respecting, non-contact sensing. Data is recorded for the participants (RF-fluctuation, 

CSI and I/Q data, hologram data structures). This might raise privacy issues. We address these by 

anonymising all data and by separating personal, identifiable information from the actual recorded data 

(storage on physically distinct hard disks). Only that data will be recorded and stored which is absolutely 

necessary. Signed informed consent forms will, short of the signature, contain no information that might 

be used to associate them with the corresponding data recorded during the case study. All participants will 

be informed of this procedure in advance and will have the possibility to withdraw at any point from the 

case study if they do not agree to these terms. In this case, the corresponding signed informed consent 

forms will be destroyed. 

In this regard, we follow the General Data Protection Regulation (GDPR) EU 2016/679 of the European 

Parliament and of the Council of 27 April 2016, which became enforceable from 25 May 2018. This 

regulation is relevant to the protection of natural persons with regard to the processing of personal data 

and the free movement of such data, and repealing Directive 95/46/EC. It also addresses the export of 

personal data outside the European Union and the European Economic Area (Official Journal L 119/1). 

2.3.2. Participant’s consent 

Informed consent is addressed by designing the study accordingly. We take a responsible approach that 

complies with European (and national) legislation and fundamental ethical principles such as those 

reflected in the Charter of Fundamental Rights of the European Union and the European Convention on 

Human Rights and its supplementary protocols. Respect for people and human dignity, fair distribution of 

research benefits, as well as protection of the values, rights and interests of the research participants are 

ensured. No psychological, social, legal, economic or environmental harm is expected.  

All members of the household where the technology will be tested will be provided with an information 

sheet about the technology’s functioning. The degree of precision offered by RF-sensing allows us to isolate 

the patient’s movements and only monitor them and collect their data.  

Participants will have the right to withdraw from the research at any given point by informing their 

palliative care physician, Dr Adam Houska, part of the research team. Participants will not need to justify 

their withdrawal and the collection and monitoring will stop immediately after they have uttered their 

desire to withdraw. 
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2.3.3. Data storage and security 

All patients’ data gathered through RF-sensing monitoring radars will be stored in Aalto University server 

(https://version.aalto.fi/), as established in the HOLDEN project’s Data Management plan (D9.3, section 

2.6 “Data Security”). The data collected during the patients’ interviews after the testing process, both audio 

files and transcriptions/translations, will be stored at the Institute of Philosophy’s (Czech Academy of 

Science) intranet. 

The interviews’ transcriptions/translations were analysed with Atlas.ti software. As stated in their website 

Atlas.ti ”processes personal data on behalf and on instruction of the Client within the meaning of Article 4 

No. 8 and Article 28 of Regulation (EU) 2016/679 – General Data Protection Regulation (GDPR)”1. The 

interviews were translated from Czech directly from the audio recording; no specific software was used for 

transcription purposes. 

Part of the dataset obtained through RF-sensing radars, specifically anonymised point cloud data that does 

not contain personally identifiable information, will be retained and potentially shared. The process of 

anonymisation includes the separation of all personal, identifiable information from the actual recorded 

data. This dataset could be of high value for methodological research, as it would allow other researchers 

to develop and benchmark new algorithms, such as people tracking, identification, heart rate, and 

respiration monitoring. This would be a continuation of the current project, aiming to improve underlying 

methods and ultimately contribute to more advanced patient care systems. 

The data collected during the interviews will be similarly deanonymized, and their analysis will be used 

exclusively for the purposes of the project and related publications. The audio recordings, together with 

the transcription/translations of the interviews, will be destroyed within a year of the project’s completion. 

 

1https://atlasti.com/legal/dpa?_gl=1*hzjbmq*_up*MQ..*_ga*MTc2MTIwOTcwMC4xNzc1ODI3NDQw*_ga_K459D5HY8F*c

zE3NzU4Mjc0MzkkbzEkZzAkdDE3NzU4Mjc0MzkkajYwJGwwJGgxMDM1MTkyNzM  

https://version.aalto.fi/
https://atlasti.com/legal/dpa?_gl=1*hzjbmq*_up*MQ..*_ga*MTc2MTIwOTcwMC4xNzc1ODI3NDQw*_ga_K459D5HY8F*czE3NzU4Mjc0MzkkbzEkZzAkdDE3NzU4Mjc0MzkkajYwJGwwJGgxMDM1MTkyNzM
https://atlasti.com/legal/dpa?_gl=1*hzjbmq*_up*MQ..*_ga*MTc2MTIwOTcwMC4xNzc1ODI3NDQw*_ga_K459D5HY8F*czE3NzU4Mjc0MzkkbzEkZzAkdDE3NzU4Mjc0MzkkajYwJGwwJGgxMDM1MTkyNzM
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3. Conclusion 

In this report, we have provided an ethical evaluation of the RF-sensing technology that is being developed 

by HOLDEN for palliative care in home situations prior to the actual testing period. This evaluation includes 

an identification of the different steps to be taken to be able to carry out both a successful and ethical 

testing period of the technology in the Czech Republic. Our ethical evaluation also includes an outline of 

variable values and risks of the use of RF-sensing technology in the context of palliative care. Furthermore, 

we have researched and summarised the benefits of RF-sensing technology in its potential use for palliative 

care. These benefits include ethical, but also practical and medical advantages, such as the potential to 

improve patient autonomy and physical and mental health. Further medical considerations include a 

potential improvement of PPS-scoring, which is crucial for palliative care, while using RF-sensing 

technology. The report also includes an outline of the planned study itself, explaining its aims, the patient 

selection criteria and the methodology that we will use. Overall, we can conclude that there is a real 

autonomy risk in the usage of RF sensing technology in palliative care, which we have outlined to mitigate 

as much as possible. At the same time, the potential medical and ethical benefits of the use of RF-sensing 

in palliative care also contribute to an improvement of patient autonomy and improvement of patients' 

physical and mental health.   
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Appendix A. Participant forms 

A.1. Participant information sheet 

Name of the project: HOLDEN-CARE: Ethical design of holography with dense wireless networks for 

palliative care. 

Dear Sir/Madam, 

We would like to ask for your help with a research study being conducted at your hospital. The aim of our 

project is to develop technologies sensitive to patients’ needs in a way that fosters their autonomy and 

improves the treatment and care they receive at home. 

Specifically, we are interested in understanding how to design the technology in an ethically acceptable 

way, in which it also benefits patients, so that it can be used in health care. This will allow us to anticipate 

interventions such as medications, exercise routines, or changes in patterns and habits. It will further allow 

us to identify changes in daily routine or habit, which may be early indicators for changes in the medical 

condition of the patient. 

At the beginning of the study, we will implement a prototype system comprising RF-sensing devices, a cloud 

service collecting, processing and analysing the data, as well as two interaction interfaces for patients and 

caregivers. The testing period will have a duration of 12-14 days, where a device size of a Wi-Fi router will 

be installed in your house by a technician. This device can monitor body movements, postures and 

activities. Moreover, the technology will be able to recognise your movement even when the lights are off. 

Your participation in this research is entirely voluntary. It involves being monitored by the technology and 

then interviewed about your own experience while living with it. This way, we will be able to assess whether 

the use of these sensing technologies is adequate for healthcare purposes.   

The data we collect from you will be treated as confidential and will only be accessible to the project’s 

research team. All information you provide will be handled confidentially and under Act No. 101/2000 Coll., 

on the Protection of Personal Data, as amended. At any point during the study, you have the right to inquire 

about the data you have provided. Due to data anonymization, it will be possible to remove your data from 

the research set no later than 14 days after its collection. All collected data will be anonymized, and each 

participant will be assigned a code under which their data will be processed. The data will be used solely 

for analyses and resulting publications. 

If you would like more detailed information about the study, please contact  MUDr Adam Houska at 

adam.houska@fnkv.cz. 

The study has been approved by the Ethics Committee of the University Hospital Královské Vinohrady.  

The project is supported by the European Union under the scheme HORIZON-WIDERA HOP-ON, Grant 

agreement no. 101217325. 

 

 

mailto:adam.houska@fnkv.cz
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A.2. Participant consent form 

Name, position and contact address of researcher: Dr Geoffrey Dierckxsens, Head of the Interdisciplinary 

Research Lab for Bioethics: dierckxsens@flu.cas.cz   

Participant’s name: 

Declaration:  

I, the undersigned, have been informed about the research project ‘HOLDEN-CARE: Ethical design of 

holography with dense wireless networks for palliative care’. 

I have understood the information provided. All my questions and comments have been answered to my 

satisfaction. I am aware that participation in the research project is completely voluntary. 

Based on the provided information and after careful consideration, I agree to participate in the research 

and to the anonymous use of the resulting data for analysis and publication. I acknowledge that the 

information I provide will be handled in accordance with the Act on the Protection of Personal Data (Act 

No. 101/2000 Coll., as amended). 

I have received a personal copy of the Information for Participants in a Research Project and the Informed 

Consent to Participate in a Research Project. 

 

Place and Date: ....................................................................................... 

Name and Surname of Participant: ....................................................................................... 

 

Participant's Signature: ....................................................................................... 

 

Name and Signature of Researcher:  .............................................................................. 

mailto:dierckxsens@flu.cas.cz
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Appendix B. Palliative Performance Scale 

 

 

Source: https://handbook.bcehs.ca/clinical-resources/clinical-scores/palliative-performance-scale-pps/  

  

https://handbook.bcehs.ca/clinical-resources/clinical-scores/palliative-performance-scale-pps/
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Appendix C. Hospital Ethics Approval 
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Appendix D.  Institute of Philosophy ethics 

approval 
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Minutes of the EC Meeting Held on October 10 

Present: Lucie Storchová, Pavlína Cermanová, Lenka Vostrá, Ondřej Lánský 

Absent (excused): Petr Sláma 

The meeting was held in the CMS conference room starting at 10:00 a.m. 

The Committee discussed the submission by J.L. Guerrero Quinones and proposed additions to the research 

protocol: information on the recruitment of human research participants, potential project risks and their 

mitigation, project outcomes, and the linguistic context of ethically sensitive interactions with human 
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research participants. The Committee will also require the submission of informed consent forms.  Dr. 

Cermanová will obtain a draft of the project and additional information from Marie Kolárová regarding the 

requirements that a statement on ethical issues within the Horizon project must meet. If these documents 

contain the information requested above, the committee will only request the submission of informed 

consent forms; the chair will draft the EC Opinion, which we will then discuss. 
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