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Abstract

Background: Artificial intelligence (AI) is increasingly used to support many areas in medicine, including clinical decision-
making. Although AI-based decision support systems (DSS) offer benefits such as early risk detection and treatment
optimization, little is known about how patients and their support persons (SPs) perceive the role and impact of these tools.

Objective: This study explores expectations and informational needs of kidney transplant patients and SPs regarding the use of
AI-assisted DSS in clinical care and its impact on shared decision-making (SDM).

Methods: As part of a longitudinal qualitative study, 36 semi-structured interviews with kidney transplant patients and their SPs
were conducted at a German kidney transplant centre (KTC). Participants were asked about their views on the role and
expectation of AI in their post-transplant care and how they perceive trust, communication and (shared) decision-making with
the use of AI. Interviews were transcribed, pseudonymized, and analysed using framework analysis.

Results: Participants valued AI for identifying risks related to transplant loss, rejection, and infections and supporting physicians
with data-driven treatment recommendations but emphasized that final decisions should remain with physicians. Many feared AI
could depersonalize care and negatively impact physician-patient communication due to the lack of “human touch”. Participants
expressed limited understanding of how AI-DSS work and a need for simple, accessible explanations on the operations of AI-
based DSS (e.g. informational leaflets). While most participants doubted that AI could replicate empathy, some acknowledged
that AI might be perceived as more attentive and caring than rushed physicians, who often have a lack of time for adequate
communication with their patients.

Conclusions: Patients and SPs advocate for the use of AI in follow-up care when it enhances rather than replaces human
decision-making. Trust and acceptance hinge on transparency, accountability, and preserving the “human touch” in clinical
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encounters. Educational tools are needed to better inform patients about how AI could be used to support optimal care.
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Abstract

Background: Artificial intelligence (AI) is increasingly used to support many areas in medicine, including

clinical decision-making. Although AI-based decision support systems (DSS) offer benefits such as early risk

detection and treatment  optimization,  little  is  known about  how patients  and their  support  persons (SPs)

perceive the role and impact of these tools.

Objective: This study explores expectations and informational needs of kidney transplant patients and SPs

regarding the use of AI-assisted DSS in clinical care and its impact on shared decision-making (SDM).

Methods: As part of a longitudinal qualitative study, 36 semi-structured interviews with kidney transplant

patients and their SPs were conducted at a German kidney transplant centre (KTC). Participants were asked
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about their views on the role and expectation of AI in their post-transplant care and how they perceive trust,

communication  and  (shared)  decision-making  with  the  use  of  AI.  Interviews  were  transcribed,

pseudonymized, and analysed using framework analysis.

Results: Participants valued AI for identifying risks related to transplant loss, rejection, and infections and

supporting physicians with data-driven treatment recommendations but emphasized that final decisions should

remain with physicians. Many feared AI could depersonalize care and negatively impact physician-patient

communication due to the lack of “human touch”. Participants expressed limited understanding of how AI-

DSS  work  and  a  need  for  simple,  accessible  explanations  on  the  operations  of  AI-based  DSS  (e.g.

informational leaflets). While most participants doubted that AI could replicate empathy, some acknowledged

that AI might be perceived as more attentive and caring than rushed physicians, who often have a lack of time

for adequate communication with their patients.

Conclusions:  Patients and SPs advocate for the use of AI in follow-up care when it enhances rather than

replaces human decision-making. Trust and acceptance hinge on transparency, accountability, and preserving

the “human touch” in clinical encounters. Educational tools are needed to better inform patients about how AI

could be used to support optimal care.

Introduction

The Impact of Artificial Intelligence on Medical Decision Support in Nephrology

Artificial  Intelligence  (AI)  has  the  potential  to  transform  healthcare  by  improving  diagnostic
accuracy, supporting medical decision-making and enhancing patient care  [1].  In various medical
fields such as radiology, oncology, and cardiology [2], the successful use of AI has supported early
detection, personalized treatment planning, and risk prediction, providing a comparative context for
its  emerging role in nephrology where AI-based decision support systems (DSS) are growing as
valuable tools to assist healthcare professionals. In the context of post-transplant care, particularly
for kidney transplants, these systems may predict outcomes such as graft survival, detect patients at
risk  for  rejection  and optimize  medication  regimens.  They can  improve patient  management  by
identifying trends and patterns in patient data that may not be easily recognized by human physicians
[3].  Post-transplant care involves complex, long-term decision-making processes that require close
monitoring and individualized treatment adjustments. For example, managing  immunosuppressive

therapy demands high levels of patient-physician interaction, making kidney transplant recipients

particularly sensitive to changes introduced by AI-based DSS [1–4]. By analyzing extensive patient

data, AI systems provide insights—such as predictive modeling for graft survival—that complement

traditional clinical assessments [5].  While AI offers significant potential to enhance post-transplant

care, integrating these technologies into clinical practice presents several challenges. Effective AI
systems depend on high-quality standardized data. However, healthcare data often originate from
diverse  sources  with  varying  formats  and  standards,  leading  to  interoperability  and  integration
challenges  [3,  6,  7].  Such  lack  of  standardization  impedes  AI  model  training  and  deployment,
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potentially compromising their accuracy and reliability [8]. Moy et. al.‘s scoping review highlights
that patients' needs and expectations are often overlooked in the development and application of AI
technologies,  underscoring  the  critical  need to  incorporate  patients  and  end-user  perspectives  in
healthcare AI design [9, 10]. Patients are rarely involved in the design of AI systems and often have a
limited  understanding  of  how  these  technologies  work,  including  their  underlying  data  and
limitations. This lack of knowledge may foster uncertainty and unaddressed concerns, which in turn
can  undermine  trust [9,  10].  To  counteract  this,  it  is  essential  to  identify  and  integrate  the
expectations and needs of patients and their SPs, as their preferences directly shape the acceptance
and effectiveness of AI technologies in healthcare.

Shared Decision Making (SDM): The importance of understanding patient preferences and
concerns in medical decisions

SDM refers  to  a  collaborative  process  in  which  patients  and  physicians  jointly  make  treatment
decisions, with patient values and preferences serving as a central guiding principle  [11] . In the
context of AI, SDM gains particular importance, since patients often hold complex and ambivalent
views  on  the  role  of  AI  in  their  care  [12].  In  post-kidney  transplant  follow-up  care,  patient
engagement in SDM is vital, as treatment decisions often involve balancing complex risks, such as
graft rejection [13, 14]. Patients fear that AI may reduce the “human touch” of healthcare, leading to
depersonalized treatment  [15, 16]. They also express worries about data privacy and security  [17,
18], potential diagnostic errors or misjudgments in rapidly changing health conditions [18–20] , and
a lack of transparency in algorithmic decision-making [20, 21] . Such concerns highlight the need to
understand patient perspectives and integrate them into SDM, as acceptance of AI-based decision
support depends on patients’ trust and willingness to engage in these technologies.

While  prior  literature  has  addressed  general  patient  attitudes  toward  AI  in  healthcare,  empirical
evidence on patient and SP expectations regarding AI-based SDM in nephrology remains lacking.
Most studies focus on physician perspectives, leaving patient and SP voices underrepresented [9]. In
Germany, there is no qualitative evidence on experiences with AI-based care in high-stakes contexts
such  as  kidney  transplantation.  This  study  addresses  this  gap  by  providing  first  insights  into
expectations and needs related to AI-based DSS within a German transplant center.

SPs role in AI-assisted SDM matters

SPs, such as family members are key sources of patients’ health information and play vital roles in
diagnosis, treatment, and recovery [22]. Previous research indicated that surrogate decision makers,
such as family members, make approximately 75% of the decisions for hospitalized patients with
life-threatening illnesses  [23]. Despite the importance of SPs in patient care, their perspectives—
particularly in post-transplant contexts—remain largely underexplored [24, 25]. 

In addition to that, SPs face unique concerns when participating in decision-making throughout a
patient’s  healthcare  journey  with  these  concerns  being  intensified  with  the  introduction  of  AI.
Navigating complex medical AI systems adds both emotional and practical challenges, as SPs must
support patients while also understanding and interpreting AI-generated data and recommendations
[4].  One prominent concern for SPs is  information overload, where frequent AI alerts  and large
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volumes of data can create cognitive stress rather than support. SPs also worry that AI may weaken
the  emotional  connection  between  patients  and  their  treating  physician,  potentially  leading  to
feelings of isolation [26, 27]. Additionally, SPs fear that overreliance on AI may reduce personalized
care  in  medical  decision-making [28],  and  they  may  feel  uncertain  about  endorsing  treatment
decisions if they do not understand how AI functions or how it influences patient care [29]. 
In all, these emotional and practical concerns illustrate that SPs are not only critical to patient care
but also pivotal stakeholders in AI-based SDM. Understanding and integrating their perspectives and
expectations is  therefore essential  to ensure that  AI systems support both patients  and their  SPs
effectively.

Patient-centered care through studying patients’ and SPs’ perspectives on AI-based decision-
making

AI-based DSS are increasingly applied in high-stakes medical contexts, including post-transplant
care,  where  they  can  support  complex  clinical  decisions.  The  effectiveness  of  these  systems,
however,  depends  not  only  on  technical  performance  but  also  on  their  alignment  with  patient-
centered  care principles,  particularly  SDM, which  integrates  patient  preferences,  values,  and the
perspectives of SPs [11, 23, 30].

Patients  and SPs bring their  own expectations and concerns  to medical  decision-making,  which strongly

influence the acceptance of AI. Previous research indicated that mistrust in medical AI is common and often

stems from limited knowledge of its functioning, personal experiences, and concerns about data privacy,

potential errors, and depersonalization of care  [31]. SPs—who frequently act as surrogate decision makers

and  key  sources  of  patient  health  information  [32]—face  additional  challenges,  including  the  cognitive

burden of AI-generated information, uncertainty about AI’s impact on patient outcomes, and anxiety that AI

may reduce personalized care [4, 24, 26–29, 32]. Emotions such as anxiety play a decisive role in shaping SPs’

engagement with AI-based technologies, influencing whether they accept or reject these tools [32] .

Despite these insights, qualitative research examining how AI-based DSS affects SDM in nephrology remains

scarce. Existing studies often focus on general patient attitudes or physician perspectives, leaving the voices

of patients and SPs underrepresented. This study addresses this gap by exploring the expectations and needs

of patients and SPs regarding AI-based DSS in post-transplant care. By capturing these perspectives,  the

research aims to inform the development and implementation of AI technologies that support SDM, enhance

patient autonomy, foster trust, and align with patient-centered care principles, such as transparency and

accountability.

Methods and Analysis

Study design
This  study is  part  of  a  2-year,  longitudinal  qualitative  interview study conducted  as  part  of  an
interventional  study  in  a  German  kidney  transplant  center  (KTC).  The  protocols  for  both  the
interventional study as well as the nested interview-study have been published before data collection
and the study has been registered (NCT06056518) [13, 14]. Semi-structured interviews with patients
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and their  support  persons were conducted at  baseline and are reported here.  The AI-based DSS
applied in this study assesses the risk of kidney transplant patients for graft loss within the upcoming
360 days  [28]. The system has been rigorously developed and pretested before deployment and is
monitored by a team of technicians supporting the technical subproject of this study [28, 33]. 
Sample and recruitment 
Eligible  patients  were  identified  by  study  physicians  after  applying  all  inclusion  and  exclusion
criteria to the entire  transplant cohort  of the KTC. All  patients were provided written,  informed
consent for the study intervention as well as the interview study. Written informed consent was also
obtained from the SP accompanying the patient to the appointment  [14]. The ethics committee of
Charité - Universitätsmedizin Berlin approved this study (EA1/177/23, date of approval 19.09.2023).
Inclusion and exclusion criteria
Patients were eligible if they were 18 years or older, had undergone kidney transplantation and had a
functioning kidney graft with an estimated glomerular filtration rate <30 ml/min/1.73m2. They were
scheduled  for  routine  follow-up  at  the  participating  Kidney  Transplant  Center  (KTC)  and  had
provided written informed consent. Patients and their SPs were able to communicate in German. SPs
were eligible if they were 18 years of age or older and could provide informed consent. 
Data collection
Consenting patients and SPs were contacted by a researcher to arrange an interview appointment.
Participants  could  choose  the  interview  mode  according  to  their  preferences.  All  participants
indicated that they preferred to be interviewed via telephone. Interviews were scheduled according to
the  patients’ and SPs’ availability,  to  reduce  research-related burden on participants.  With semi-
structured interviews, participants were encouraged to express their views on how AI-based DSS
may impact physician–patient–SP communication and the decision-making process, in the way they
prefer. The narrative approach was used to elicit the variety and interplay of potential factors related
to physician–patient communication in this area. At the end of the interview, participants were given
the opportunity to  provide additional  comments or questions.  The researchers  received intensive
training of an interdisciplinary expert team in conducting these interviews to reduce bias in question
framing, administration, and interpretation. Additionally, standardized interview protocols were used
to document each interview.
Interviews 
The interview guide was developed based on a literature review [34, 35] and discussions among the
interdisciplinary research team, which included experts in medicine, communication and behavioral
science, health services research, ethics, and computer science. Participants were asked about their
expectations regarding the use of AI-based DSS, particularly in the context of SDM. Topics included
patients’ communication preferences, perceptions of trust, transparency, and responsibility in relation
to AI-based DSS, as well as anticipated benefits, risks, and barriers to implementing this tool in
routine care [14].
Data analysis 
Interviews were transcribed verbatim and pseudonymized. Two trained researchers reviewed each
transcript  for  accuracy  by  comparing  it  against  the  original  audio  recordings,  correcting  any
transcription errors and ensuring completeness.
The  data  were  then  analyzed  using  framework  analysis,  which  allows  for  both  inductive  and
deductive coding  [36].  Initially,  two researchers  conducted independent  open coding,  identifying

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

concepts and patterns emerging directly  from the data (inductive coding).  Based on these initial
insights  and  the  study’s  guiding  research  questions,  a  framework  of  analytical  categories  was
developed and applied to the data (deductive coding) [36].
To enhance the credibility  and consistency of the coding process,  the two researchers  discussed
discrepancies  and reached consensus  through iterative  refinement  of  the coding framework.  The
qualitative data management software ATLAS.ti was used to organize, code, and retrieve relevant
data segments efficiently. The results of the analysis were discussed in close collaboration with the
entire interdisciplinary research team.

Results

A total of 36 participants were included in the final analysis. Of these, 61% (n = 22) were male and
39% (n = 14) were female. Interviews were conducted together with an SP in 58% (n = 21) of cases;
among those, 9 SPs (43%) were identified as the participant’s spouse. 42% (n = 15) of the patients
stated that they preferred not to involve an SP in the call. Participants' ages ranged from 37 to 74
years (Mean = 57, SD = 11). 16 participants resided in Berlin, while 20 lived elsewhere in Germany. 

The duration of the interviews varied, with an average mean length of 34 min (SD = 14 min). The
median interview length was 32 min. 

Table 1. Patients’ sociodemographic and transplantation-related characteristics

Characteristic Participant (n = 36)

Age in years, mean (SD) 57 (11)

Range 37-74

Gender

Male 61% (22)

Female 39% (14)

Involvement of SP 

yes 58% (21)

spouse 43% (9)

other 57% (12)

no 42% (15)

Time since kidney transplantation 

<1 year 0% (0)
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1-5 years 11% (4)

5-10 years 17% (6)

>10 years 72% (26)

Place of residence

Berlin 44% (16)

Germany, not Berlin 56% (20)

Patient’s perceived benefits and expectations on the use of AI-based decision making

Patients expressed mixed feelings when asked what they generally associate with AI in healthcare. Some

(42%) were open and optimistic, viewing AI as a helpful tool that could support them and their physicians by

providing  additional  insights  for  individualized  treatment  and  improved  SDM.  A  commonly  mentioned

benefit was AI's ability to process vast amounts of data quickly and potentially identify treatment options or

risks that a human doctor might overlook. As one participant explained:

“It can be a help, like if it reminds the doctor that a certain value is off and that medication B shouldn’t be

given. That’s a help. But in the end, if it still gets prescribed, well, then it’s a human error” (male, 57 y.o.).

Patients also recognized the potential of AI to enhance communication between healthcare providers by

transferring patient data, which could enable more coordinated and informed care. 

Another participant emphasized AI’s potential to broaden clinical perspectives, stating that it may “show

people possibilities that might not have come to their minds at that moment” (male, 55 y.o.).

Importantly, participants emphasized that they expect the AI not to make decisions independently. 

“Yes, together with the doctor, yes—on its own, no,” (male, 71 y.o.)  summarized one patient when asked

about AI making medical decisions regarding his treatment. Another commented, “Definitely to be part of

the decision-making—that’s exactly the trend that’s developing right now” (male, 63 y.o.), underscoring the

growing desire for collaborative approaches in which AI supports, but, according to most participants, does

not replace human judgment and patient involvement.

While  many  acknowledged  that  AI  can  provide  rapid  and  comprehensive  analysis,  potentially
identifying patterns in lab results or drawing insights from large datasets, participants emphasized
that AI should only serve as a supportive tool in the decision-making process. As one patient with her
SP put it, “Ultimately, the doctor should still be the one in charge of my treatment decision. The AI
should just support them. That’s my view” (female, 50 y.o.).

Another  participant  praised AI’s  analytical  capabilities  but  highlighted  the importance of  human
oversight:  “The AI has much faster access to a lot more data than my treating physician. [...] It
might raise a red flag when something is off, but then the doctor looks at it and says, ‘Okay, what’s
going on here?’ [...] And then we go back to the doctor-patient conversation, trust,  competence.
That’s [the] key” (male, 65 y.o.).

Patients’ and SPs’ fears and concerns regarding AI-based DSS
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Most patients (78%) expressed concerns about AI's inability to replicate the human qualities of empathy and

individualized  care,  a  care  that  meets  their  unique  needs,  preferences,  and  values  to  understand  their

decision preferences. They feared that AI-based care including decision support may create distance between

them and their treating physicians, who, according to the patients, are better equipped to understand their

concerns, unique circumstances, medical history, and preferences, avoiding a one-size-fits-all approach. They

emphasized that while AI could be helpful, physicians should not rely on “machines” and thus not leave the

decision solely to the AI-based DSS. The majority of patients and their SPs (83%) emphasized that their trust

in final decisions regarding their care should always rest with their treating physician. Physicians should never

rely too heavily on automated systems, as one patient noted:

[…]”It should never end up in a situation where the doctor no longer thinks and it becomes an
automatic process, and if we were to be very dystopian, that eventually no doctor would be there at
all, but rather we would feed data to the AI, which then says, "Do this and that," and we would only
execute it […] So, it [the DSS] should never replace a doctor!” (male, 57 y.o.)

In addition to that, patients and their SPs also identified several weaknesses and potential fears in
relation to AI-supported DSS. The most common concerns were related to the lack of “human touch”
(80%),  referring  to  the  absence  of  empathy,  emotional  understanding,  and  personalized
communication that physicians offer in navigating complex treatment decisions. 

“Because human interaction still needs to be there […] People don’t want to only talk to a computer.
- They also want to have the human element” (male, 48 y.o.)

Participants also expressed concerns about the potential  for AI to make errors or miss important
context about a patient’s condition. Many patients feared that overreliance on AI could lead to a loss
of personalized care (78%) and treatment decisions, where their unique needs and circumstances
might be overlooked. 

The Impact of patients’ and SPs’ knowledge gaps on AI-based DSS

Notably, many patients and SPs expressed limited understanding of how AI-based DSS functions
within medical settings (86%), which often led to skepticism and uncertainty. A recurring theme was
the concern about data privacy and the potential  misuse of sensitive health  information.  Several
participants  voiced  fears  about  who  has  access  to  their  medical  data  and  how  it  is  processed,
particularly if AI systems are used without sufficient transparency or oversight.

One participant reflected this concern, saying, “If data about your body, your health, your care is
stored and evaluated,  it’s  fine -  as long as it’s  not  misused and that’s  my fear when I  say this”
(female, 72 y.o.).

Another patient noted, “I hope [AI] turns out to be positive. But it could also go the other way. After
everything we’ve experienced in recent years, I’m not sure whether I could really put my trust in it.
[...] 
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Ultimately, the final decision should always be ours” [Patient, SP and physician] (female, 38 y.o.)
This  quote captures  the  cautious  optimism expressed by many–acknowledging potential  benefits
while remaining wary of unintended consequences or overreliance on technology.

In  addition,  patients  consistently  emphasized  the  importance  of  transparent  and  accessible
information about how AI is used in their post-transplant care. They expressed a desire to better
understand the technology's role, benefits, and risks to feel more secure and involved in decision-
making processes. Transparency, for many, was a key factor in building trust in AI-assisted SDM.

Overall, while patients recognized AI’s potential to contribute valuable insights, many stressed that
only a physician can contextualize these insights  and make appropriate,  individualized decisions
through direct conversation and shared understanding. According to most of the participants, trust in
AI therefore depends not just on its accuracy but on how clearly its role is communicated and how
responsibly it is integrated into the decision-making process.

Perceived impact of AI-based DSS on SDM

Across  interviews,  participants  expressed  a  strong desire  to  actively  participate  in  the  decision-
making process between physicians and the AI-based DSS. Rather than seeing AI as a substitute for
the  physician  or  the  patient’s  perspective,  many  envisioned  a  triadic  model  of  decision-making
involving the patient and the SP as one unit, the physician, and the AI-based DSS. This approach was
perceived as enriching the process, increasing trust, and reinforcing the patient's role in their care. 

One patient articulated this ideal of SDM powerfully, “[…] But if the results are reviewed together
and I, as the patient with my partner, can also help decide – then there are three things that can be
brought into it: the technology, the doctor, and myself as the patient” (male, 57 y.o.). 

Across  multiple  interviews,  patients  and  their  SPs  consistently  emphasized  the  importance  of
transparency in AI-based decision-making. They expressed a desire to understand not only how the
AI system itself generates recommendations, but also how these recommendations are integrated into
their physician’s decision-making process. For instance, one SP described an ideal scenario in which
AI would become part of a joint consultation, allowing both patient and physician to review and
discuss the AI’s input together: “We [the patient and I] would find it good if we could look at the AI
together with the doctor, for example, to see what data it has about him. If I had the chance to look
at the computer, too. I would like that – that both the doctor and I see the same thing. So really a
kind of teamwork with the AI, the doctor, and us” (male, 63 y.o.).

At the same time, not all participants felt sufficiently included in current decision-making processes.
Some reported a lack of involvement and insufficient dialogue about treatment choices – particularly
in relation to potential AI-based recommendations: “If I were included, I would want to be asked:
Did you understand this? Is it okay for you? - But I don’t think I will be asked that (female, 38 y.o.).”

Table 2. Main themes derived from the interview data
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Theme Participant (n= 36)

Previous experience with AI-based medical devices

yes 58% (21)

male 90% (19)

female 10% (2)

no 42% (15)

General attitude towards the inclusion of AI in healthcare

Rather Optimistic 42% (15)

Rather pessimistic 14% (5)

mixed 44% (16)

Trust in AI-based DSS regarding final treatment decisions

More trust in AI-based DSS 0% (0)

More trust in treating physician 83% (30)

mixed 17% (6)

Concerns expressed with the integration of AI in the treatment

Perceived personal  lack  of  knowledge about  the AI-
assisted DSS

86% (31)

Perceived  lack  of  “human  touch”  (e.g.  empathy)  of
treatment

80% (29)

Fear of less personalized treatment 78 % (28)

Other 44% (16)

Perceived impact of AI on SDM

Desire to include AI-assisted DSS in SDM 62% (22)

Desire  for  more  transparency  on  how  the  AI-based
DSS generates treatment recommendations

86% (31)

No perceived impact 0% (0)

In summary, AI was seen as having the potential to enhance SDM, especially when its use facilitates
dialogue,  offers  additional  perspectives,  or  helps  physicians  explain  and  justify  their  decisions.
However,  participants  made  clear  that  realizing  this  potential  depends  on  the  physician’s
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communication style and the extent to which the patient has been introduced and informed about the
AI and is treated as an equal partner in the decision-making process.

Discussion

This qualitative study provides insights into how kidney transplant patients and their SPs perceive
AI-based DSS in their post-transplant care, especially in the context of SDM. While participants
largely welcomed AI as a supportive tool,  they consistently emphasized the irreplaceable role of
human judgment and the fear of the loss of “human touch”,  meaning emotional connection and
individualized care. These findings point to a critical challenge for future implementation: how to
meaningfully integrate AI into the clinical encounter without eroding the essential elements of SDM:
Charles et al.  [37] define SDM as an interactive process requiring at least two active participants,
typically the physician and the patient, each contributing to the decision with their expertise and
values. In our findings, patients envisioned a triadic model involving the patient, the SP and the
treating physicians, in which AI serves not as a third decision-maker but as an adjunct participant,
one that provides additional information but does not replace human actors. This aligns with Elwyn
et al.’s model of SDM, which underscores the importance of team talk, option talk, and decision talk,
emphasizing collaborative deliberation based on trust and clarity  [11]. Yet, our participants made
clear  that  this  process  depends  heavily  on  whether  AI  can  be  transparently  explained  and
meaningfully  integrated  into  conversations,  without  diminishing  their  own agency  or  emotional
safety.

Patient- and human-centered AI: Empowering patients through co-design

Many patients lack understanding of how AI-based DSS work, revealing a clear need for patient-

focused approaches to AI development. Patient-centered and human-centered AI aims to ensure

that these technologies are designed not merely for efficiency, but to align with patients’ values,

expectations, and experiences. Co-design is crucial in this context: involving patients as partners in

the  development  process  helps  ensure  that  AI  systems  are  understandable,  transparent,  and

sensitive to patients’  concerns.  International  efforts,  such as  the European Commission’s  Ethics

Guidelines for Trustworthy AI, stress that AI must be explicable, human-centered, and designed with

stakeholder  engagement,  foremost  including  patients.  In  addition  to  that,  there  is  a  growing

recognition that explainable AI (XAI) must be designed not only for regulatory transparency but also

for  patient  comprehension  [38].  While  Initiatives  such  as  the  SPIRIT-AI  guidelines  [39] or  the

CONSORT-AI [40] extension have focused on professional audiences, future efforts must expand to

systematically include patients in shaping how AI fits into care processes and SDM. Without active

efforts  to  co-design  and involve  patients  in  development  and train  clinicians  in  communicating

about AI, there is a risk of eroding trust or creating asymmetries in SDM. Thus, the findings reinforce

that effective integration of AI into SDM is not only a technical challenge but a collaborative and

communicative one. For AI to genuinely promote SDM in transplant care, it must be introduced in a

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

way that strengthens, rather than displaces the patient-SP-physician relationship.

The “human touch” in the age of AI: Empathy, emotion, and patient perspectives

Interestingly, while many participants doubted that AI could replicate the so-called "human touch,"

this skepticism merits deeper examination. The term “human touch” was used by participants to

denote a complex interplay of empathy, emotional understanding, nonverbal cues, and situational

sensitivity - aspects that are perceived as central to patient-centered care. This translates into the

ability  to  recognize  and  respond to  a  patient's  emotional  state,  convey  reassurance,  and build

rapport–capacities typically associated with human caregivers. According to most of the participants

(73%),  the concept of  empathy is  presumed to be uniquely human. However, emerging studies

suggest that AI-based chatbots or support tools may sometimes be perceived as more empathetic

or  nonjudgmental  than  rushed  or  fatigued  physicians,  especially  in  structured  communication

contexts (e.g., symptom checks, emotional support) [8, 41–43]. While our participants viewed AI as

inherently lacking empathy, it remains unclear whether this is an ontological limitation or simply a

function of current design and communication strategies. This area warrants further investigation,

as the perceived emotional competence of AI may shape both trust and acceptance. 

AI literacy and the “AI package leaflet”: Building understanding and trust through transparent

information

Moreover, the findings highlight that knowledge gaps are a significant barrier to the acceptance of

AI  in  SDM.  Patients  and  SPs  often  expressed  uncertainty  about  how  AI  arrives  at  its

recommendations, who controls the data, and what exactly the system "knows" about them. To

address this, structured informational tools, such as package leaflets for AI systems, may help bridge

this gap  [28, 33, 44] . Such a tool might include: The purpose of the AI-DSS, what type of data it

uses,  how it  generates  risk  estimates,  what  its  limitations  are,  how well  it  performs for  which

specific subgroups and a brief disclaimer of who is accountable for final decisions. This concept

aligns  with  emerging  international  efforts  to  enhance  algorithmic  transparency  and  patient-

centered communication [39, 40]. In this light, an “AI package leaflet” could serve as a translation

interface between technical system design and patient-centered AI-supported care and decision-

making. It would also support the ethical imperative of informed consent, which in the context of AI

not only requires understanding treatment options but also the nature and role of digital  tools

involved  [45].  Ideally,  such information should also be co-designed with patients,  evaluated for

health literacy, and tested in different clinical settings to ensure it meets the diverse informational

needs of users  [45].  Transparent, accessible information like this is  key to supporting informed

consent, fostering trust, and empowering patients to participate actively in AI-assisted SDM.

Conclusion

Our findings support previous research suggesting that patients’ needs and expectations regarding AI
technologies have often not been explicitly studied [9, 10]. In the context of nephrology and SDM,
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our study shows that patients and their SPs particularly emphasize concerns about a potential loss of
“human touch” in treatment due to increased reliance on AI, as well as a lack of trust in AI-based
DSS stemming from limited understanding of these technologies [31, 46]. 

However, participants welcomed AI-based DSS as a supportive tool – but emphasized its role as a

supplement  in  SDM,  though  not  a  replacement  for  human  judgment.  Hereby,  the  successful

integration of AI-based DSS into post-transplant care may depend less on technical precision but on

its alignment with the interpersonal and ethical foundations of SDM, including the preservation of

the “human touch”.

Uncertainty about how AI works, its potential benefits and its challenges for medical encounters

revealed patients'  knowledge gaps,  highlighting the need for further patient involvement in the

design  of  these  tools  as  well  as  improved  patient  information  strategies  such  as  AI  "package

leaflets".  Such  strategies  may  strengthen  patient  trust  through  improved  patient-physician

communication on AI and help patients and SPs in becoming involved in decisions related to their

care.  Future efforts should focus on developing and testing interventions that  help ensure that

technological innovations support the delivery of optimal patient-centered care.

Limitations

Limitations of this study may be the potential influence of social desirability and interviewer effects.
Given the sensitive nature of discussing personal health decisions and emerging technologies such as
AI, participants may have been inclined to express favorable views or to align their responses with
what they perceived as the expectations of the interviewer. Also, participants’ baseline familiarity
with  AI  or  digital  health  tools  was  not  systematically  assessed.  As  a  result,  differences  in
technological literacy may have influenced how participants understood and reflected upon the role
of AI in shared decision-making processes. The study is subject to recall bias as participants reflected
retrospectively on clinical appointments. The sample was recruited purposefully at a single German
Transplant Center, which limits the generalizability of the findings to broader transplant populations.

Acknowledgments

The authors would like to thank all study participants for their valuable insights. 

Funding

This study is supported by the German Federal Ministry of Education and Research (grant number:
01GP2202A).

Author contributions

AH devised the project, together with PD, KB and SM. ZS wrote the manuscript with input from all
authors. AB, RR, BO, JJS, ÖEÖ, MH and SE critically reviewed the article and added remarks on

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

their  field  of  expertise.  ZS  accepts  full  responsibility  for  the  finished  work  and  controlled  the
decision to publish.

Conflicts of Interest

None declared.

Data Availability

The datasets generated and analyzed during the current study are available from the corresponding
author on reasonable request.

Abbreviations

AI: Artificial Intelligence

DSS: Decision Support System

SDM: Shared Decision-Making

SP: Support Person

REFERENCES
1 Bajwa J, Munir U, Nori A, et al. Artificial intelligence in healthcare: transforming the practice

of medicine. Future Healthc J 2021;8(2):e188-e194.
2 Gala  D,  Behl  H,  Shah  M,  et  al.  The  Role  of  Artificial  Intelligence  in  Improving  Patient

Outcomes  and  Future  of  Healthcare  Delivery  in  Cardiology:  A Narrative  Review  of  the
Literature.  Healthcare (Basel) 2024;12(4). doi:10.3390/healthcare12040481 [published Online
First: 16 February 2024].

3 Seyahi  N, Ozcan SG. Artificial  intelligence and kidney transplantation.  World J  Transplant
2021;11(7):277–89.

4 Desai P, Dobes A, Shah A, Abdulhay L, Peterson C, Ancker J, Dullabh P, and the CDSiC Trust
and  Patient-Centeredness  Workgroup.  Patient  and  Caregiver  Perspectives  on  Generative
Artificial Intelligence in Patient Centered Clinical Decision Support: Prepared under Contract
No. 75Q80120D00018. Rockville, MD: Agency for Healthcare Research and Quality 2024.

5 Badrouchi  S,  Bacha  MM,  Ahmed  A,  et  al.  Predicting  long-term  outcomes  of  kidney
transplantation  in  the  era  of  artificial  intelligence.  Sci  Rep 2023;13(1):21273.
doi:10.1038/s41598-023-48645-w [published Online First: 2 December 2023].

6 Reddy S, Fox J, Purohit MP. Artificial intelligence-enabled healthcare delivery.  J R Soc Med
2019;112(1):22–28.  doi:10.1177/0141076818815510  [published  Online  First:  3  December
2018].

7 Jiang F, Jiang Y, Zhi H, et  al.  Artificial  intelligence in healthcare: past,  present and future.
Stroke Vasc Neurol 2017;2(4):230–43. doi:10.1136/svn-2017-000101 [published Online First:
21 June 2017].

8 Li Y-H, Li Y-L, Wei M-Y, et al. Innovation and challenges of artificial intelligence technology
in  personalized  healthcare.  Sci  Rep 2024;14(1):18994.  doi:10.1038/s41598-024-70073-7
[published Online First: 16 August 2024].

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

9 Moy  S,  Irannejad  M,  Manning  SJ,  et  al.  Patient  Perspectives  on  the  Use  of  Artificial
Intelligence  in  Health  Care:  A Scoping Review.  J  Patient  Cent  Res  Rev 2024;11(1):51–62.
doi:10.17294/2330-0698.2029 [published Online First: 2 April 2024].

10 Adams  SJ,  Tang  R,  Babyn  P.  Patient  Perspectives  and  Priorities  Regarding  Artificial
Intelligence  in  Radiology:  Opportunities  for  Patient-Centered  Radiology.  J  Am Coll  Radiol
2020;17(8):1034–36.  doi:10.1016/j.jacr.2020.01.007  [published  Online  First:  14  February
2020].

11 Elwyn G. Shared decision making: What is the work? Patient Educ Couns 2021(104):1591–95.
12 Al Kuwaiti A, Nazer K, Al-Reedy A, et al. A Review of the Role of Artificial Intelligence in

Healthcare. J Pers Med 2023;13(6). doi:10.3390/jpm13060951 [published Online First: 5 June
2023].

13 Osmanodja B, Sassi Z, Eickmann S, et al. Investigating the Impact of AI on Shared Decision-
Making in Post-Kidney Transplant Care (PRIMA-AI): Protocol for a Randomized Controlled
Trial.  JMIR Res Protoc 2024;13:e54857. doi:10.2196/54857 [published Online First: 1 April
2024].

14 Sassi Z, Eickmann S, Roller R, et al.  Prospectively investigating the impact of AI onshared
decision-making  in  post  kidney  transplant  care  (PRIMA-AI):  protocol  for  a  longitudinal
qualitative study among patients, their support persons and treating physicians at a tertiary care
centre. BMJ Open 2024;14(10):e081318. doi:10.1136/bmjopen-2023-081318 [published Online
First: 1 October 2024].

15 Katirai A, Yamamoto BA, Kogetsu A, et al. Perspectives on artificial intelligence in healthcare
from a Patient and Public Involvement Panel in Japan: an exploratory study. Front Digit Health
2023;5:1229308.  doi:10.3389/fdgth.2023.1229308  [published  Online  First:  13  September
2023].

16 Esmaeilzadeh  P,  Mirzaei  T,  Dharanikota  S.  Patients'  Perceptions  Toward  Human-Artificial
Intelligence  Interaction  in  Health  Care:  Experimental  Study.  J  Med  Internet  Res
2021;23(11):e25856. doi:10.2196/25856 [published Online First: 25 November 2021].

17 Wang  C,  Zhang  J,  Lassi  N,  et  al.  Privacy  Protection  in  Using  Artificial  Intelligence  for
Healthcare: Chinese Regulation in Comparative Perspective.  Healthcare (Basel) 2022;10(10).
doi:10.3390/healthcare10101878 [published Online First: 27 September 2022].

18 Mondal  H,  Mondal  S.  Ethical  and  social  issues  related  to  AI  in  healthcare.  In:  Artificial
Intelligence in Microbiology: Scope and Challenges Volume 1: Elsevier 2024:247–81.

19 Evans  H,  Snead  D.  Understanding  the  errors  made  by  artificial  intelligence  algorithms  in
histopathology in terms of patient impact.  NPJ Digit Med 2024;7(1):89. doi:10.1038/s41746-
024-01093-w [published Online First: 10 April 2024].

20 Kotsifa E, Mavroeidis VK. Present and Future Applications of Artificial Intelligence in Kidney
Transplantation. J Clin Med 2024;13(19). doi:10.3390/jcm13195939 [published Online First: 5
October 2024].

21 Khosravi M, Zare Z, Mojtabaeian SM, et  al.  Artificial  Intelligence and Decision-Making in
Healthcare: A Thematic Analysis of a Systematic Review of Reviews. Health Serv Res Manag
Epidemiol 2024;11:23333928241234863. doi:10.1177/23333928241234863 [published Online
First: 5 March 2024].

22 DeMartino ES, Dudzinski DM, Doyle CK, et al. Who Decides When a Patient Can't? Statutes
on Alternate Decision Makers. N Engl J Med 2017;376(15):1478–82.

23 Kim SY, Karlawish JH, Caine ED. Current State of Research on Decision-Making Competence
of  Cognitively  Impaired  Elderly  Persons.  The  American  Journal  of  Geriatric  Psychiatry
2002;10(2):151–65.

24 Mauthner  O,  Luca  E  de,  Poole  J,  et  al.  Preparation  and  Support  of  Patients  through  the
Transplant  Process:  Understanding  the  Recipients'  Perspectives.  Nurs  Res  Pract
2012;2012:547312. doi:10.1155/2012/547312 [published Online First: 17 October 2012].

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

25 Nour El Hadi S, Zanotti R, Danielis M. Lived experiences of persons with heart transplantation:
A  systematic  literature  review  and  meta-synthesis.  Heart  Lung 2025;69:174–84.
doi:10.1016/j.hrtlng.2024.10.013 [published Online First: 30 October 2024].

26 Witkowski K, Okhai R, Neely SR. Public perceptions of artificial intelligence in healthcare:
ethical concerns and opportunities for patient-centered care.  BMC Med Ethics 2024;25(1):74.
doi:10.1186/s12910-024-01066-4 [published Online First: 22 June 2024].

27 Čartolovni A, Malešević A, Poslon L. Critical analysis of the AI impact on the patient-physician
relationship: A multi-stakeholder qualitative study.  Digit Health 2023;9:20552076231220833.
doi:10.1177/20552076231220833 [published Online First: 19 December 2023].

28 Roller  R,  Hahn  M,  Ravichandran  AM,  et  al.  One  Size  Fits  None:  Rethinking  Fairness  in
Medical AI 2025.

29 Robertson  C,  Woods  A,  Bergstrand  K,  et  al.  Diverse  patients'  attitudes  towards  Artificial
Intelligence  (AI)  in  diagnosis.  PLOS  Digit  Health 2023;2(5):e0000237.
doi:10.1371/journal.pdig.0000237 [published Online First: 19 May 2023].

30 Elwyn G, Lloyd A, May C, et al. Collaborative deliberation: a model for patient care. Patient
Educ  Couns 2014;97(2):158–64.  doi:10.1016/j.pec.2014.07.027  [published  Online  First:  13
August 2014].

31 Richard Payerchin. Survey shows patient mistrust of AI use in health care. Urology times 2023.
https://www.urologytimes.com/view/survey-shows-patient-mistrust-of-ai-use-in-health-care.

32 Park  EH,  Werder  K,  Cao  L,  et  al.  Why  do  Family  Members  Reject  AI  in  Health  Care?
Competing Effects of Emotions. Journal of Management Information Systems 2022;39(3):765–
92.

33 Samhammer  D,  Beck  S,  Budde  K,  et  al.  Klinische  Entscheidungsfindung  mit  Künstlicher
Intelligenz. Berlin, Heidelberg: Springer Berlin Heidelberg 2023.

34 Schlosser M, ed. Stanford Encyclopedia of Philosophy. Standford University: Zalta EN 2015.
35 Butow PN, Maclean M, Dunn SM, et al. The dynamics of change: cancer patients' preferences

for information, involvement and support. Ann Oncol 1997;8(9):857–63.
36 Draucker CB, Martsolf DS, Ross R, et al. Theoretical sampling and category development in

grounded theory. Qual Health Res 2007;17(8):1137–48.
37 Charles C, Gafni A, Whelan T. Shared decision-making in the medical encounter: what does it

mean? (or it takes at least two to tango). Soc Sci Med 1997;44(5):681–92.
38 Sadeghi Z, Alizadehsani R, CIFCI MA, et al. A review of Explainable Artificial Intelligence in

healthcare. Computers and Electrical Engineering 2024;118:109370.
39 Cruz Rivera S, Liu X, Chan A-W, et al. Guidelines for clinical trial protocols for interventions

involving  artificial  intelligence:  the  SPIRIT-AI  extension.  Nat  Med 2020;26(9):1351–63.
doi:10.1038/s41591-020-1037-7 [published Online First: 9 September 2020].

40 Liu  X,  Cruz  Rivera  S,  Moher  D,  et  al.  Reporting  guidelines  for  clinical  trial  reports  for
interventions  involving  artificial  intelligence:  the  CONSORT-AI  extension.  Nat  Med
2020;26(9):1364–74.  doi:10.1038/s41591-020-1034-x  [published  Online  First:  9  September
2020].

41 Chen D, Chauhan K, Parsa R, et al. Patient perceptions of empathy in physician and artificial
intelligence chatbot responses to patient questions about cancer. NPJ Digit Med 2025;8(1):275.
doi:10.1038/s41746-025-01671-6 [published Online First: 13 May 2025].

42 Howcroft  A,  Bennett-Weston  A,  Khan  A,  et  al.  AI  Chatbots  Versus  Human  Healthcare
Professionals: A Systematic Review and Meta-Analysis of Empathy in Patient Care 2025.

43 Chin H, Song H, Baek G, et al. The Potential of Chatbots for Emotional Support and Promoting
Mental  Well-Being  in  Different  Cultures:  Mixed  Methods  Study.  J  Med  Internet  Res
2023;25:e51712. doi:10.2196/51712 [published Online First: 20 October 2023].

44 Ott T, Dabrock P. Transparent human - (non-) transparent technology? The Janus-faced call for
transparency  in  AI-based  health  care  technologies.  Front  Genet 2022;13:902960.

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

doi:10.3389/fgene.2022.902960 [published Online First: 22 August 2022].
45 Chau  M,  Rahman  MG,  Debnath  T.  From black  box  to  clarity:  Strategies  for  effective  AI

informed  consent  in  healthcare.  Artif  Intell  Med 2025;167:103169.
doi:10.1016/j.artmed.2025.103169 [published Online First: 24 May 2025].

46 Longoni C, Bonezzi A, Morewedge CK. Resistance to Medical Artificial Intelligence. Journal
of Consumer Research 2019;46(4):629–50.

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

Supplementary Files

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

TOC/Feature image for homepages

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Sassi et al

Patient meets AI.

Powered by TCPDF (www.tcpdf.org)

https://preprints.jmir.org/preprint/83195 [unpublished, non-peer-reviewed preprint]

http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	TOC/Feature image for homepages
	TOC/Feature image for homepage 0



