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Antecedentes: El aumento exponencial del uso y desarrollo de inteligencia artificial (IA) en salud ha
traido varios problemas éticos, pero no hay una guia clara sobre como garantizar un uso ético de |IA mé-
dica. Método: Se llevd a cabo una revisidn sistematica cualitativa de estudios sobre el panorama bioético
con relacién a problemas éticos, principios y soluciones del uso de IA médica. Se realiz6é una busqueda en
MEDLINE, Scopus y otras tres bases de datos, junto con otros documentos relevantes. Se usé la herramienta
GRADECERQual para evaluar la confianza en nuestros hallazgos. Se usé un analisis tematico para analizar
los resultados. Resultados: Se seleccionaron 180 estudios. Se clasificaron los resultados en: problemas éti-
cos, principios éticos y soluciones. Discusién: Se desarrollé un modelo teérico del uso de IA en salud basado
en nuestros resultados. Se definié y analizé la necesidad de incluir explicabilidad como quinto principio

bioético y se desarrollé un checklist para el uso clinico de IA.

Background: The exponential increase of the use and development of artificial intelligence (Al) in
healthcare has brought several ethical concerns, but there is no clear guidance on how to guarantee an
ethical use of Medical-Al. Method: We carried out a qualitative systematic review of studies about the
bioethical landscape regarding ethical issues, principles and solutions of using Medical-Al. We searched
MEDLINE, Scopus, and three other databases, together with relevant guidelines and frameworks. The
GRACE-CERQual tool was used for confidence assessment of findings. Thematic analysis was used to ana-
lyze results. Results: 180 studies were selected. We developed a framework to classify our findings into:
Ethical Issues, Ethical Principles and Solutions. Discussion: We used our findings to develop a theoretical
logic model for an ethical medical-Al. We defined and discussed the need for explicability as the fifth

bioethical principle and developed a checklist for an ethical use of medical-Al by clinicians.
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1. Introduction

In 1950 Artificial Intelligence (Al) was defined as the
branch of computer science in which machine-based ap-
proaches were used to mimic what human intelligence
might do(1). In recent years, there has been an increase
in the use and design of medical-Al. The Federal Drug
Administration (FDA) has approved several Al systems(2).
More recently, the European Union Al Act defines Al as:

“A machine-based system that is designed to operate
with varying levels of autonomy and that may exhibit
adaptiveness after deployment and that, for explicit or
implicit objectives, infers, from the input it receives, how
to generate outputs such as predictions, content, recom-
mendations, or decisions that can influence physical or
virtual environments.” (Article 3, paragraph 1)

And classifies Medical-Al devices as high risk®.

Al is being used to analyze medical images like mam-
mograms® and dermatological images®, to recognize
patterns in electrocardiograms®, ultrasound” and pa-
tients voices to diagnose psychiatric disorders®; to de-
velop prosthetic limbs®, to sequence DNA and RNA to
evaluate drug efficacy""?, to quantify disease severity"",
in epidemiology!'#'?, to assist decision making"¥, imple-
ment informed consent (IC) by representation‘, to dis-
cover new drugs and decrease costs®,

However, Medical-Al has raised several ethical con-
cerns. Al could reduce collective and individual freedom:s,
life-quality, affect the economy and clash with fundamen-
tal rights®'', but results are heterogeneous. There is
no clear guidance on how to guarantee an ethical med-
ical-Al. Furthermore, the implications of the European
Union Al Act® for digital medicine are unclear"”. Ethical
issues, solutions and principles vary. Concerns exist on the
effect these problems might have on the four bioethi-
cal principles‘®, and if these principles need expanding,
but with no consensus. The great number of documents
published and lack of qualitative synthesis reviews, make
it difficult to create a clear framework and a robust the-
oretical logic model for Al-bioethics. There is need for
better understanding the bioethical problems of using
Medical-Al, their effect on bioethical principles and what

solutions exist to address them.

A QUAUTATIVE EVIDENCE SYNTHESIS ON THE BIOETHICAL ISSUES OF THE USE OF ARTIFICIAL INTELLIGENCE IN HEALTHCARE AND...

We asked what the bioethical implications of using
Al in healthcare are and what proposals, including ethi-
cal principles, exist to address these problems, using the
PerSPecTIF Question formulationt:

e Perspective: clinical bioethics.

e Setting: global.

e Phenomenon of interest: use of Al.

e Environment: healthcare.

e Comparison: to not using Al.

e Time: Up to 18/11/2024.

¢ Findings: ethical issues, ethical principles and

solutions proposed.

2. Objectives

Overall aim: carry out a qualitative review of the
bioethical landscape regarding the use of Al in health-
care.

Specific objectives:

¢ Identify, appraise and synthesize qualitative re-
search on the ethical problems for the implemen-
tation of Al in healthcare.

¢ Develop a framework to classify ethical issues re-
garding the use of medical-Al.

e Identify, appraise and synthesize qualitative re-
search evidence on bioethical principles proposals
to guarantee an ethical use of Al in healthcare.

e Identify and synthesize qualitative research on
solutions for an Al technology that meets bioeth-
ical standards.

e Develop a framework to classify proposed solu-
tions for bioethical use of medical-Al.

e Establish a classification of ethical principles for
medical-Al.

¢ Integrate our findings to develop a theoreti-
cal-logic model for a bioethical medical-Al.

¢ Integrate our findings to develop a checklist for
an ethical use of Al in medical practice.

e Use our findings to define the bioethical principle
of Explicability and establish the need/or not for
this principle as the fifth bioethical principle.
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3. Method

We carried out a systematic qualitative evidence
synthesis following an adapted PRISMA protocol®,
as proposed by Flemming et al (2018)?". We used the
Cochrane Protocol and Review Template for Qualitative

Evidence Synthesis as a guide to develop this review®,

3.1. Criteria for study consideration

3.1.1. Types of studies

We included primary studies with qualitative study
designs such as ethnography, phenomenology, case
studies, grounded theory studies and qualitative pro-
cess evaluations. We included studies that use qualita-
tive methods for data collection and analysis. Based on
Noyes et al (2019)@?, we included: non-research-policy
and regulatory frameworks, qualitative studies on views
and experiences, and discourse analysis.

We included mixed methods studies where it was
possible to extract and analyze data qualitatively. We
included studies regardless of whether they were con-
ducted alongside studies of the effectiveness of using
Al in medicine or not.

We excluded studies that collect data using qual-
itative methods but do not use qualitative analysis
methods.

Table 1. Search Strategies

A QUAUTATIVE EVIDENCE SYNTHESIS ON THE BIOETHICAL ISSUES OF THE USE OF ARTIFICIAL INTELLIGENCE IN HEALTHCARE AND...

3.1.2. Topics of interest

Inclusion criteria: studies about ethical problems of
use of Al in healthcare, studies about Al and bioethical
principles, studies about bioethical principles proposals
for an ethical Al in healthcare, studies proposing solu-
tions to ethical problems of using Al in healthcare, stud-
ies in English or Spanish language only.

Studies not meeting inclusion criteria were exclud-
ed, as well as: papers on Big Data or Al not mention-
ing Bioethics, studies dealing only with Al develop-
ment and not with clinical practice, lack of integration
between Al and ethics (i.e. articles whose main focus
is not a qualitative analysis of bioethics and Al and
merely mention Al or bioethics), articles not related
to human health, previous review articles, and dupli-
cates.

3.2. Sources of information and search strategy

We carried out a systematic review using MEDLINE
PubMed Ovid, Scopus Elservier, TRIP, Epistemonikos and
LILACS. The reference list of selected articles was re-
viewed, as well as books and other relevant documents
from national and international agencies. For these, the
same selection criteria were used. Last search date was
November 18, 2024.

(((((artificial intelligence[Title/Abstract]) ) OR (Al[Title/Abstract])) OR (artificial intelligence[MeSH Terms]) AND (ffrft[Filter]))
AND ((((((((((bioethics[Title/Abstract]) OR (bioethics[MeSH Terms])) OR (medical ethics[MeSH Terms])) OR (medical ethics[Title/
Abstract])) OR (morals[Title/ Abstract])) OR (morals[MeSH Terms])) OR (clinical ethicsiMeSH Terms])) OR (clinical ethics[Title/
Abstract])) OR (ethics[Title/Abstract])) OR (ethics[MeSH Terms]) AND (ffrft[Filter]))) AND ((((Principles based ethics[MeSH
Terms]) OR (principles based ethics[Title/Abstract])) OR (Bioethics principles[Title/ Abstract])) OR (principles[Title/Abstract])

( TITLE-ABS ( “artificial intelligence” ) OR INDEXTERMS ( “artificial intelligence” ) ) AND ( TITLE-ABS ( “bioethics” ) OR IN-
DEXTERMS ( “bioethics” ) OR TITLE-ABS ( “medical ethics” ) OR INDEXTERMS ( “medical ethics” ) OR TITLE-ABS ( “morals”

(“morals” ) OR TITLE-ABS ( “clinical ethics” ) OR INDEXTERMS ( “clinical ethics” ) OR TITLE-ABS ( “ethics” ) OR INDEXTERMS
( "ethics” ) ) AND ( TITLE-ABS ( “bioethics principles” ) OR INDEXTERMS ( “bioethics principles” ) OR TITLE-ABS ( “principles
based ethics” ) OR INDEXTERMS ( “principles based ethics” ) OR TITLE-ABS ( “principles” ) OR INDEXTERMS ( “principles” )

(bioethics OR clinical ethics OR ethics) AND (artificial intelligence) AND (bioethics principles OR principles based ethics OR

Data Base Search Strategy
PubMed
AND (ffrft[Filter]))
Scopus
) OR INDEXTERMS
) SUBJAREA ( medi OR nurs OR heal OR bioc OR immu OR neur OR phar)
TRIP
principles)
LILACS inteligencia artificial Y bioetica
Epistemnikos | bioethics AND artificial intelligence
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Our search strategy can be seen in Table 1. Terms used
for search strategy where: Artificial intelligence, Al, Eth-
ics, bioethics, medical ethics, clinical ethics, morals, prin-
ciples-based ethics, bioethics principles, principles. A first
search was carried out in PubMed. This search strategy
was modified to fit each database. We did not apply lim-

its on language, publication date or other criteria.

3.3. Sampling of studies

A first selection was carried out using paper title and
abstract, to identify those meeting selection criteria. Eli-
gibility of each paper was evaluated by reading full text.
To avoid duplicates, RefWorks was used. 2 authors (RJPC,
VABG) reviewed the data.

Qualitative evidence synthesis aims for variation
in concepts?. Deductive and inductive saturation ap-
proaches were discarded as we did not have a priori
categories, but rather developed categories based on re-
sults. Furthermore, there is no consensus on how induc-
tive saturation should be achieved. This way ‘fill gaps in
the data’® following saturation can guarantee a more

complete theory.

3.4. Data extraction

Data extracted from each article was: study design,
study participants (authors if there were no participants),
institutional affiliation of the first author, country, pub-
lication year and method. These were introduced into
a Characteristics of Study Table (Appendix Table 1). We
classified our findings into three categories: ethical is-
sues, ethical principles, solution proposals. We devel-
oped a framework to classify ethical issues and solutions

and integrated it into a summary of findings table.

3.5. Risk and methodological limitations assessment

As this is a synthesis of qualitative studies, no risk
of bias assessment was carried out. We assessed study
quality as follows.

We used CASP (2018) to assess methodological limi-
tations. For Research value, we classified articles as low,

moderate, or high, based on®®:
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e Discussing contributions to existing knowledge or

understanding.

¢ Identifying areas where research is necessary.

e Discussing whether or how findings can be trans-

ferred to populations or ways to use findings.

Articles were classified as high value and downgrad-
ed if did not fulfil criteria.

We reported our assessments in a Methodological
Limitations Table (Appendix Table 2). We included stud-
ies meeting eligibility criteria regardless of quality. Poor-
er quality studies contribute less to synthesis®”. Synthesis
becomes “weighted” towards findings of better-quality

studies®@?,

3.6. Data management, analysis and synthesis

A thematic synthesis of ethical problems from us-
ing medical-Al, bioethical principles proposals and other
solutions was carried out, as well as a quantitative syn-
thesis of ethical issues and principles in included studies.
We examined findings and developed prompts for fu-
ture implementers. We used a logic model approach®®2
to develop a logical flow of theoretical connections
through which Al characteristics relate to ethical con-
cerns and how these relate to proposed solutions. We
developed a checklist (see Implications for Practice Sec-
tion), phrased as questions, not recommendations. We
sent this to different medical colleges and associations
to gather feedback about relevance and way they were

phrased and presented.

3.7. Assessing confidence in review findings

GRADE-CERQual was used to assess confidence in each
finding®?. After assessing each component, we judged
overall confidence in evidence supporting each finding.
We judged confidence as high, moderate, low, or very
low. All findings started as high and were downgraded
if there were concerns regarding any GRADE-CERQual
component.

We present summaries on our confidence assess-
ments in our Summary of Qualitative Findings, and de-

tailed descriptions of our confidence assessment in an

CUADERNOS DE BIoETICA. 2026; 37(119): 23-50
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Evidence Profile (Appendix Table 3). The summary of
qualitative findings table (Table 2) and appendix tables
can be found at the repository at SSRN at https:/papers.
ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=7552022

4. Results

180 sources published between 1989 and 2024 were
analyzed. A PRISMA flow diagram was created (Figure
1)@, Articles were in English or Spanish. Most were the-
matic or framework synthesis, and critical analysis. For
detailed descriptions of included studies see Character-

istics of Included Studies (Appendix Table 1).

4.1. Methodological evaluation

Most studies (n=120) were classified as moderate.
Most failed to address methodological limitations or jus-
tify their data collection strategy, especially hermeneu-
tical and critical analysis. For individual methodological

limitations assessments, see Appendix Table 2.

Identification of new studies via databases and registers

Records identified from:
Databases (n = 5):

gﬂ\xg ((: :223;)) . Records removed before screening:
TRIP (n = 85) Duplicate records (n = 158)

Epistemonikos (n = 22)
LILACS (n =21)

Identification

A

Records excluded

Records screened
(n =205)

(n = 483)

-

)
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4.2. Confidence evaluation

Most findings were moderate confidence. Findings
where frequently downgraded due to methodological
limitations, and low adequacy (quantity) of data. For

individual confidence assessments see Appendix Table 3.

4.3. Findings

Findings were classified into three categories: ethical
concerns, ethical principles and solutions. Frameworks
for bioethical concerns and solutions were developed
(Figure 2). Findings were classified using these frame-
works. Extracted data was introduced into Summary of

Qualitative Findings Table.

4.3.1. Ethical problems of the use of medical-Al
(Findings 1-47)

Ethical concerns findings were organized into 12
overarching framework categories (Figure 2): Autono-

my; Technological Imperialism; Maleficence (uncertain-

Identification of new studies via other methods

Records identified from:
Websites (n = 4)
Organisations (n = 19)
Citation searching (n = 7)

A

Reports sought for retrieval Reports not retrieved Reports sought for retrieval » Reports not retrieved
= (n=278) (n=7) (n=30) (n=3)
2
5
]
y Reports excluded:
e Lack of reference to Al (n = 38) R 7
Raprs sssmesd S0 Ll Lackgrarenco o toencs (156 e e
Lack of integration between
concepts (n = 22)
Y
= New studies included in review
g (n=180)
2 Reports of new included studies
£ (n=0)
Figure 1. PRISMA flow diagram of included studies.
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ty in Al behavior and caution), Clinical Relationships;
Drug Development; Responsibility, Decision-Making and
Transparency; Justice and Discrimination; Security; Hu-
man Rights; Employment; Sustainability; Self-Regulation.
Most mentioned ethical issues included: lack of evidence
to use Al safely (n=42), increased discrimination (n=40),
lack of privacy (n=36), unclear responsibility (n=31), and
using biomedical data (n=30).

¥

BIOETHIC
CONCERN

t

<=

t

SOLUTIONS

*TO ETHICAL *

CONCERNS

¥

Figure 2. Framework of bioethical concerns and solu-
tions for Medical-Al
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4.3.1.1. Autonomy

Using Al, regardless of its benefits, might hinder au-
tonomy®2, Patients might lose the right to choose their
treatment®34. Al might be their only option, leading
to lack of choice®>#2. Insurance companies may force
people to use Al, without alternative®?. Language pro-
cessing of documents might limit patient autonomy and
their ability to choose their treatments®“?. (Finding 1).

Due to the amount of data needed to train Al, pa-
tient records must be accessed“®. This could lead to pa-
tients being treated as a source of data (objects) rather
than human subjects, violating autonomy(1447-4%.142) pa-
tient’s value would depend on their data production
capacity®°z%678) (Finding 2).

Data anonymization might deny someone’s right to
control their information®®. Even using anonymization
(Findings 184-187), reidentification is sometimes possi-
ble®”. (Finding 3). This can cause breaches in autonomy
and privacy®?. (Finding 4).

It is unclear what external parties might use patient
data for34051.525868) it could be used for means differ-
ent to those initially intended®®4'9, which is difficult
to predict®’#3. Possibly leading to data mercantilism©?,
where personal information is used to amass wealth,
with no ethical considerations; or harming people®73,
Data mercantilism may be due to a behavioral data sur-
plus, which increases chances of data been used for oth-
er means®?. (Finding 5).

Sensible information might be required to devel-
op Al, hindering patient privacy®2353638404246-48,50-53,
56,67,72:7478-90,104175) | ack of privacy may lead to increase
stigmatization". (Finding 6). Furthermore, a breach in
Al data, could expose biometric information, increas-
ing discrimination further®?. (Finding 7). Data breach-
es could identify a person’s political opinions, ethnicity,
sexual orientation, and overall health: «Keyboard typ-
ing patterns may be used to infer emotional states”®2.
(Finding 8).

High-processing power algorithms designed to en-
sure privacy might give good result when tested on
small datasets but could underperform with larger da-
tasets®?. (Finding 9).

CUADERNOS DE BIOETICA. 2026; 37(119): 23-50
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Despite accreditation (Finding 216), "If an (accredit-
ed) adversary gets access to information. Consequences
could be severe”, as it is challenging to identify such
intruders®?. (Finding 10).

Al can lead to patient infantilization, where patients
are treated as non-independed humans, incapable of
taking health decisions“?. (Finding 11). Lack of a proper
IC can lead to patient information been used for pur-
poses patients might not approve®233353843)_(Finding 12).
For these problems, several proposals exist, including
proper informed consent has been proposed (38:40.:43.46:49,52
,56,58,68,82,89,94,106,163,165,172)' (Flndlng 176)

4.3.1.2. Technological imperialism

Al development by few companies, means Al will
be in hands of a small group®. Creating a monopoly.
Leading to fewer innovation that could potentially im-
prove lives®359. This way, Al could decrease life quality.
(Finding 13).

The use of patients as data producers (Finding 2), can
be accentuated with data colonialism. This “combines
predatory practices used in historical colonialism with
abstract quantification of computational methods” to
extract data as a valuable resource®®. Data is turned into
products that might bring no benefit to populations
of origin®!.7888%6-98) \Without a deep understanding of
context and significance of extracted data, even experts

with good intentions might make errors®”. (Finding 14).

4.3.1.3. Maleficence (uncertainty in behavior of ai
and caution)

Autonomous Robot-Caregivers could increase feel-
ings of solitude and sadness, worsening vulnerability
and social exclusion of elderly patients®'%2. (Finding 15).

A low trustworthiness of Al’s predictability models,
and lack of scientific evidence to back up its safety could
harm patients(3949.56.63.6566,68.75.8087,98,102,104-110,112-129) There is
a risk of Al been implemented before subject to rigor-
ous security and efficacy controls“®. This could be due
to “technological solutionism”, where advanced tech-
nologies are used as “magic wands” to dissolve social,

cultural, economic, and institutional barriers; or due to
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overestimating the system’s capacity; increasing back-
ground noise and decreasing efficacy®?.

Some predictability models can represent an un-
necessary expense®?: an algorithm designed to predict
mortality gave a higher risk to people that had visited
a specific city, when this had no effect on life expectan-
cy"™. (Finding 16).

4.3.1.4. Clinical relationships

Al could improve patient-physician relationships as
Al might do bureaucratic work, allowing clinicians to
spend more time with patients®*'03_ |n this regard,
not using Al could be unethical. (Finding 17).

Human emotions and human contact are an essen-
tial part of patient-physician relationship, which is a key
element for proper healing, especially in psychiatry. Al
could damage this relationship, decreasing quality of
care(37,49,54,57,63,68,78,83,86,101,112,121,125,128,133-140)_ F|nd|ng 18 Fur_
thermore, Ai could decrease human contact®®. (Finding
18). Trust, both in physicians and healthcare systems,
could be affected if patients found out Al was used
without IC. If this is not managed, healthcare workers
could feel less fulfilled with their jobs®. (Finding 19).
For these reasons, inclusive communication®'73 and the
right to a second non-Al opinion®, among other pro-
posals were identified. (Findings 180 and 183).

4.3.1.5. Drug development

There are already Al-developed drugs tested(”.
Even though use of Al could reduce development and
commercialization times and costs, pharmaceuticals
could use IA to jump security and quality controls by
performing less clinical trials or using smaller sample
sizes3359.636697.141) A can also expose patients to excessive

pharmacological marketing®. (Finding 20).

4.3.1.6. Responsibility, decision-making and trans-
parency

If an Al system is involved, in an adverse event,
it is unclear if Al can be held accountable, and what
level of responsibility will be attributed to humans,

regardless of the human capacity to overrun the mis-
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ta ke(37,39,43,47,56,61,65,71,78,81,82,88,102,105,106,1 10,122,127,128,131,133,134,139,

143-149)

It is difficult to make one person responsible. De-
signers, healthcare workers, and institutions might all
play a role, while no one is completely responsible?,
leading to dilution of responsibility?. On occasions re-
sponsibility to determine liability relies on institutions
to decide who is responsible internally, possibly leading
to scapegoat situations, arguing an event was human
error, when humans had little to no control over Al33,
(Finding 21).

In order to solve this issue, many studies mention
the importance of establishing responsibility, but are
unclear on who or what should be held accountable
(Finding 121)3351,53,5481.82105143) 'some articles establish hu-
mans are always responsible for Al actions (Finding 164)
(37.4350,136148)  some argue physicians are to be held ac-
countable (Finding 124)®144150189) \while others design-
ers should be responsible (Finding 124)(122133, and oth-
ers established shared responsibility between all parties
(Finding 125)(122.133),

Dilution of responsibility can lead to patients not be-
ing properly compensated, or to patients not fully un-
derstanding how harm was brought upon them(®5.75.124133),
(Finding 22). Motives to look for compensation can be hin-
dered, as many Als are patented, privately owned, making
them difficult to inspect, lacking transparency (Finding
23) and explicability®"'*. Lack of transparency and dis-
information about criteria and reasoning of Al (specially
in Black Box algorithms)®342113.114) - could decreases Al-
trust by patients and physicians and hinder clinical deci-

Sion_ma kl ng(33,39,43,49,54,56,66,67,75,80,86,88,1 12,118,120,122,129,137,146,149-1 55)_

Overreliance on Al could harm patients and

develop a sense of loss of control by profession-

a|5(33,35,42,50,61,65,69,70,74,87,109,113,114,116,118,121,127,129,138,140,149,158-162)_
(Finding 24). Factors that could influence this are:

® Physicians might not be able to know if an Al de-

cision is biased/incorrect or if Al knows something

physician does not('*%163164_ Furthermore, we need

to put this into a clinical context, where decisions

are taken under imperfect conditions, hindering

a proper Al evaluation'®?, (Finding 25).

A QUAUTATIVE EVIDENCE SYNTHESIS ON THE BIOETHICAL ISSUES OF THE USE OF ARTIFICIAL INTELLIGENCE IN HEALTHCARE AND...

e Computer knows best bias closes the door to di-
alogue under the premise that algorithms know
more than physicians'®. (Finding 26).

e Automatization bias: when it is believed some-
thing automatized is trustworthy and safe, re-
gardless of if it really is“®88'58)_ (Finding 27).

e Al might not be capable of returning control to
humans, and even if it does, humans might not
have enough time to react®'®, (Finding 28).

Several explicable Al mechanisms have been pro-

posed:

¢ There must be mechanisms to determine account-
ability, including professional codes of ethics and
conduct to determine individual accountability,
institutional policies to determine organizational
accountability, transparency to stakeholders, and
regulation by governments and professional en-
tities to determine regulatory accountability®".
(Finding 127).

¢ Medical-Al must include mechanisms to make it
understandable. Physicians must know why an Al
took a certain decision and how it works. This
could help humans trust Al decisions®56.119.127.147),
(Finding 128).

e Transparent Reporting of a Multivariable Predic-
tion Model for Individual Prognosis or Diagnosis
(TRIPOT) model. This 22-item checklist consideres
important points for transparent reporting of
predictive models#7'>4_ (Finding 129).

¢ Individuals are currently not able to properly chal-
lenge results provided by algorithms. Individuals
must have the right to an explanation of how and
why an Al took a decision"". (Finding 130).

4.3.1.7. Justice and discrimination
Al can discriminate people due to religion, race,
gender, or other reasons“’. Biased Al can deny cer-

tain populations a better and fair healthcare ac-

cess(35,39,48,50,51,56,60,62,64»66,69,71,82,85-88,97,98, 102,106,109,113-115,123,126,131,

136,144,147,150,155,170) from in-

(Find-

Potential discrimination

surance companies is also concerning®&0.7m,
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ing 29). This could increase health inequali-
ty(33,46,50,56,57,59,64,70,72,76,78,88,114,155,159,166-169)_ (Flndlng 30) The
epistemic status of Al outputs has also been ques-

tioned7",
Reasons for a biased Al include:

e Human intrinsic biasses could be introduced into al-
gorithms. These could cause greater discrimination
and harm (faster and affecting more people) than
a single biased individual®36274107.13%_ (Finding 31).

sets

e Non-representative or insufficient data

could discriminate

ps(33,56,66,69,85,109,136,152,174)_ (Flndlng 32)

underrepresented  grou

e If Al is trained with data from the place it is being
developed, but sold globally, without taking into
consideration that data used to train Al might
not be ideal nor representative of all societies
where it is indented to be sold at, IA could be
biased towards them®©3%9, (Finding 33).

e Models used to train and develop Al might not
account for bias®. (Finding 34).

e Lack of transparency and de-biasing techniques®?.
(Finding 35).

e Lack of model validation®. (Further explored in
Findings 78 and 191-200). (Finding 36).

e Implementation of Al might differ across regions,
leading to different Al outputs and potential bi-
ases®. (Finding 37).

Al could not only improve clinical relationships (Find-
ing 17), but potentially improve healthcare, life quality
and expectancy. In this regard, not using Al would be
unethical®*'?2, (Finding 38).

It is possible that cheaper Al, more widely used and
easily accessed, could come at the price of privacy, as
more information could have to be shared to access IA.
Certain individuals might have to give up autonomy and

privacy to access Al72, (Finding 39).

4.3.1.8. Security

Al could become a target for cyber-attacks, hin-

dering patient rights, harming patients and work-
erS(32’33’47’50’51’56’64’71’83’87’88’104’1”’113’123’147'175). (F,nd,ng 40)

A QUAUTATIVE EVIDENCE SYNTHESIS ON THE BIOETHICAL ISSUES OF THE USE OF ARTIFICIAL INTELLIGENCE IN HEALTHCARE AND...

4.3.1.9. Human rights

With Human Rights being placed at the epicenter
of Al regulatory frameworks®356.182183185 some concerns
exist regarding the negative effect Al could have on

human rights®337.537888142)  (Finding 41).

4.3.1.10. Employment

Al could increase unemployment by automatization
of many human tasks®50141.176) (Finding 42). This could
increase feelings of human obsolescence against ma-
chines, leading to a further decrease in employment‘””.
(Finding 43).

4.3.1.11. Sustainability

The World Health Organization (WHO) considers cli-
mate change a global health issue®. There are con-
cerns that Al development and use might be unsustain-

able(33:50,56,62,88,115,178) (Finding 44)_

4.3.1.12. Self-Regulation

Companies developing internal Al ethical standards
and guidelines, rises these concerns: lack of public in-
volvement in development (not all stakeholders might
be involved in developing these frameworks)®3'89), pro-
spective application of standards (not accepting causal
or retrospective responsibility), internal auditing and
lack of transparency in their application®?, lack of ex-
ternal coercion for non-compliance with ethical stand-
ards®398.142.180) (Finding 45).

Companies might choose to use only ethical principles
that allow them to keep their unethical practices; while
arguing they follow ethical standards, creating a market
for ethical principles®"’®. (Finding 46). Some groups might
lobby to avoid certain ethical standards and regulations
from affecting them and their practices"’®. (Finding 47).

4.3.2. Ethics principles proposals (Findings 48-120)

73 different ethical principles proposals were identi-
fied. Most cited principles where: Transparency (n=35),
Explicability (n=34), Justice (n=34) and Privacy (n=29). All

principles cited can be seen in Table 2.
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Table 2. Bioethical Principles Proposed for an Ethical Use of Al in Healthcare

Principle Citations
Transparency 35
Justice 34
Explicability 34
Autonomy 29
Privacy 29
Accountability 21
Non-maleficence 19
Beneficence 18
Responsibility 18
Governance 18
Trustworthiness 16
Sustainability 11
Human Dignity 1
Safety

Solidarity

Diversity/Pluralism

Data Protection

Security

Fairness

Democracy

Scientific Inquiry

Compassion

Equity

Human well-being

Inclusivity

Non-discrimination

Accessibility

Confidentiality

Interventions

Interpretability

Communication

Accuracy

Academic Integrity

Prevention of Harm

Informed Consent

Cooperation

Trust

NRNMNMNROMNOMNMNRNONNNOQOOOARBBMBLDLO OO O ONNRE

4.3.3. Solution proposals (Findings 121 — 229)
4.3.3.1. Responsibility (Findings 121 — 126)

Articles mention the importance of establishing
responsibility but are unclear who or what should
be held accountable for medical actions involving
AlB35153,5481,82105143)  Some articles establish humans are
always responsible for Al actions®74350136.148) " others es-
tablish physicians specifically are to be held accountable
for actions involving Al in healthcare®"144160.189) others
state that developers must be accountable for the per-
formance of their models‘">”. Shared responsibility be-
tween all involved parties'?>'3 has also being proposed.
Fostering self-accountability can help achieve a more
ethical Al in healthcare™?, for this reason a studie ar-
gued there must be mechanisms in place to determine
accountability®".

Principle

Citations
Trust

Avoidance of Bias
Robustness

Inclusion

Vigilance

Body and Mental Integrity
Social well-being
Iterativity

Usability

Contestabilitv
Decision-making
Lawfulness

Application of Human Values
Liability

Equality

Controllability
Validation

Feasibility

Consent of Data Use
Generalizability

Sharing of Benefits
Governability

Humanity

Quality Control and Supervision
Teamwork

Relevance

Education of Al
Reliability

Updateability

Caution

Utility

Honesty

Validity

Rule of Law

Vulnerability

Awareness of Misuse
Human Rights

R R R R R R R RRRRBRRRBRRBRRBRRERRBRERRERRRRERRRRRBEBREBERBNNNN

4.3.3.2. Explicable Al (Findings 127 - 130)
Medical-Al must have the proper mechanisms in
place to be understandable by its users. Physicians must
know why an Al took a certain decision and how the
Al works. This could help humans trust an Al decision.
For this purpose, XAl (explicable Al)5456119.127.1%9) gand the
TRIPOT model (Transparent Reporting of a Multivariable
Prediction Model for Individual Prognosis or Diagnosis
model)®4+'>¥ have being proposed. The TRIPOT model is
a checklist of 22 items considered important for trans-
parent reporting of predictive models including model
specification, performance and validation. Furthermore,
individuals are currently not able to properly challenge
the results provided by algorithms, so individuals must
have the right to an explanation of how and why an Al

takes a decision(13.172,
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4.3.3.3. Compensation for errors (Findings 131 -
132)

We must go beyond establishing responsibility and
establish proper systems to make sure patients are com-
pensated for any harm caused by AI®3, For this purpose,
a framework of reimbursement in Al-healthcare has
been proposed®.

4.3.3.4. Embedding ethics into Al design (Findings
133 - 152)

To guarantee an ethical use of Medical-Al, many ar-
ticles mention the need to embed ethics into the design
of Medical-Al. Several proposals exist:

e Al focus: Al must have humans at the center and
be design around them. Al must always serve hu-
man interests. Patients must always go first for
the algorithm(®2.100.116,124,126,156,160.200.200 " Thijs implies

a Human centered Al(53,56,71,80,131,142,144,159,167,169,182,183,18

5,199,202,203)

e Multidisciplinary strategies and ethical deliber-
ation: there must be a multidisciplinary ethical
deliberation about Al during its development and
implementation®?. This should include patients
®)  healthcare workers “'49, and other stake
holders (355468.73.88,102,114,128,133,148,156,196)

e Social responsibility strategies: to guarantee clear
accountability and liability for any harm caused
by Al (128,

¢ Value sensitive design: a value sensitive design could
mitigate some ethical concerns regarding AI?%),

e Ethical alignment: this is a principles-driven ap-
proach to guarantee Al behaves in an ethically
acceptable way!'57:200,

However, other authors argue: “for an Al to per-
form "ethically”, we cannot expect to “implement
ethics into the system”. Rather, we must design sys-
tems to be functional in context, including contexts
of oversight and review”33. For this reason, con-
stant learning®0.53.69.129.148.155183) - and constant monitor-
in9(33,39,53,56,66,88,105,1‘I1,114,128,133,148,153,155,175,183)’ have been pI’O-
posed. Similar proposals were also identified (Findings
152-154).
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4.3.3.5. Governance (Findings 153 — 156)

There must be proper regulation to guarantee an
ethical use of Al. Several regulatory frameworks already
There

must be cooperation and integration between agen-

exiSt(3,33,46,50,53,56,61,80,81,104,1 13,128,130,166-168,182,183,185,197)

cies®, and clinicians should incorporate guidelines of
ethical use of Al into their practice"®®. For example,
the GMAIH model of governance can improve fairness,

transparency, accountability and trustworthiness®*147,

4.3.3.6. Constant learning and monitoring (Fin-
dings 157 - 165)

Al should constantly receive new input data to im-
prove its performance“05369129.148155183.1%)  The ongoing
monitoring can ensure Al outputs remain acceptable as
clinical practice, disease prevalence and science evolve.
Another option would be checking Al systems to make
sure they maintain safety and performance standards,
(3,33,39,53,56,66,88,105,111,114,128,130,133,148,153,155,175,183)’ thls includeS’
stewardship programs, performance evaluations and Al
audits.

4.3.3.7. Accessibility (Findings 166 — 169)
Al should be accessible to all®35053.69.76,155,160177) - Acces-
sibility could help decrease the existing health breach,

already worsen by the technological health breach.

4.3.3.8. Control (Findings 170 — 175)

There is controversy on who must be in control of
Al. Some articles state Al should always be controlled
by humans®'24, others argue humans should always be
able to overrun an Al decision®%'4, and others that Al

should only assist clinicians®“.

4.3.3.9. Information, clinical relationships and au-
tonomy (Findings 176 — 184)

Humans should always know when Al is been used
on their health, the benefits and disadvantages of us-
ing it, and given the choice to use it or not. Patients
must give prior authorization to use Al on their health.

Patients must be giVen proper |C(38,40,43,46,49,52,56,58,68,82,89,94
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106.163.165172) and compassion®, ensuring patients never
confuse Al with humans"1%4, For this purpose, inclusive
communication between physicians and the public®'73

and shared decision making"3” have been proposed.

4.3.3.10. Data management (Findings 185 — 209)
Several proposals exist to protect patient data and

guarantee ethical data management strategies:

in data collec-

e Patient should be involved

tion(35,74,114,155)_
e Implement proper cybersecurity mechanisms(.
e Patients must have the right to access their own

personal data®®.

4.3.3.11. Validating Al (Findings 200 - 209)

Al itself should be validated scientifically (256596368,
108,116,122,133,150,157,158,164,183)_ Data SetS Used -to train Al must
be accurate and scientifically proven (validated)®“®s*
This

way Al can avoid bias and harm. This implies, using

54,56,62,68,75,86,114,116,125,127,133,135,141,153,155,159,170,174,183,205,206)

only the best clinical knowledge available and empiri-
cal data to develop Al.

4.3.3.12. Training and education (Findings 210 -
216)

Healthcare workers must be trained to understand
how Al works and be able to take proper decisions using
Al (49,92.137,150,158,185,190,205.207)_Training will also help clinicians
adopt these technologies. Medical faculties must include
Al courses into their curriculum®. Patients must also be
educated on AI"&'38) Furthermore, some articles argue

for the need of accreditation to use Medical-Al%9),

4.3.3.13. Other proposals (Findings 217 — 229)
Other more general proposals exist to guarantee and
ethical use and development of Medical-Al. This include:
e Defying and addressing clinicians’ expectations
when designing Al. Al must be adapted to fulfill
performance expectations by healthcare workers

(188)

e Al should foster research and innovation®®,
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e Adapt Medical-Al to the social context?,

¢ Follow Isaac Asimov's three laws for robots®?.

e A list of Do and Do not to use Al has been pro-
posed(149,

e A revised Hippocratic oath has been proposed
that incorporates the ethical issues posed by Al7).

e A Rawlsian ethics model has been proposed®'®,

¢ An ethics algorithm for the general and selective
deployment of unrepresentative Al in healthcare

has been proposed®'",

5. Discussion
5.1. Interpretation

We included 180 studies. We classified our findings
into 3 categories: ethical concerns, ethical principles and
solutions to ethical problems. We developed a frame-
work to integrate our findings regarding ethical con-
cerns and solutions.

We identified 12 areas that cause ethical concerns.
Findings were consistent through studies, with most of
them focusing on one or several specific issue and failing
to address all.

We identified 73 ethical principles proposals and sev-
eral other solutions. Many ethical principles proposed
where synonyms or overlapped, leading to lack of clarity
to establish a proper Al ethics framework. Most Princi-
ples identified can be englobed under one of four eth-
ical principles proposed by Beauchamp and Childress
(Georgetown Mantra)/'®. Nevertheless, many of the new
principles proposed overlap over two or more of the
Georgetown Mantra. Furthermore, it is important to un-
derstand that the new principles debate can be framed in
different bioethical paradigms. There are other ways we
could classify the ethical principles identified. Following
Sgreccia’s personalistic approach to bioethical principles,
and bioethics in general, we find an alternative classifi-
cation. Our findings could be classified into personalistic
principles (defense of physical life, totality or therapeutic,
freedom and responsibility, and sociability and subsidiar-
ity). It is also important to understand that, unlike Beau-

champ and Childress, Sgreccia does establish a hierarchy
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between principles, were the defense of physical life is
the most basic principle, followed by freedom and re-
sponsibility, totality and lastly, sociability and subsidiarity.
This is important as it avoids overlaps when classifying
new principles into the personalistic principles, as classi-
fying one new principle into a personalistic principle does
not imply it does not involve another personalistic princi-
ple. For example, as totality is under defense of physical
life, classifying a new principle into totality does not ex-
clude it from being related to defense of physical life. We
classified ethical principles proposed in Figure 3, compar-
ing both principalistic and personalistic classifications. On
the principalistic side, we left Explicability, and its related
principles, separate, as there is disagreement on whether
Explicability can be englobed inside these Principles?s1°"
or it stands as a fifth principle of bioethics®. On the
personalistic side, Explicability could fit into the principle

of Responsibility. This alternative view of principles could

Principalistic Classification

NON-MALEFICENE

Education of Al
Interpretability
Interventions. Contestability

EXPLICABILITY AND TRANSPARENCY

Figure 3. Classification of ethical principles proposals

provide further insight, expand the current debate and
drive future research.

Solution proposals were consistent with our findings
regarding ethical issues, and addressed ethical challenges
previously identified. The number of proposals identified
was greater than the number of issues they intent to
solve, which could be problematic, as there is lack of
consistency among findings on what specific solutions
should be implemented. There is disagreement on who
or what should be held accountable for errors where Al
was involved, on who should receive education on Al
technology and what standards and guidelines should
be followed. Furthermore, it is unclear what is the best
approach to guarantee privacy, safety and transparency,
with some articles stating Al should be completely trans-
parent and others stating it would be enough if doctors
have evidence of Al being validated to certain standards,

without total transparency('??.

Personalistic Classification

Privacy
Gaolitentislty A
Interpretability
Responsibility Honesty Lawfulness
Accountabilty Academic Integrity  Rule of Law
Vulnerability Informed Consent Controllability Vigilance
AT i oty Consent of Data Use i aeestr
Sty Freedom and Responsibility Misuse
Human Dignity Human Rights
Body Mental Integrity Human well-being
Avoidance of Bias  S0Cal Well-being

Trustworthiness
Defense of Physical Life
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5.2. Implications for practice

The new medical revolution, powered by Al, posses
new important ethical challenges for the clinical prac-
tice. This includes the de-humanization of the medical
practice, technological solutionism, patient safety, data
management and privacy. Another big area of ethical
concern are the possible biases integrated into a Med-
ical-Al, as this could increase discrimination, the health
breach and prevent underrepresented populations and
social groups from a proper and ethical access to health-
care. Even though the ethical issues of the use of Al are
widely accepted, the shear number of solution proposals
and lack of scientific evidence to back up many of them,
makes it hard to understand and address, the proper
ethical path to follow.

However, Medical-Al also posses the possibility for
a greater healthcare landscape, as the use of Al in the
increasing prevalence of chronic disease and longer life
span, in a world already affected by pandemics, can help
alleviate the strain of healthcare systems and advance
the ongoing healthcare transformation.

One of the greater risks of the use of Al in the medi-
cal practice is the avolition of the current medical-ethical
landscape, this implies the abolition of a medicine cen-
tered around the Doctor-Patient Relationship, to stablish
an Al-patient model. In this case, we could even ask our-
selves the question if an Al-patient centered medicine
could be considered medicine per se, or if this would
be something else. In other words, would an Al-patient
medicine maintain the essence of the medical practice?
We argue, this would not be possible. In this regard, we
can mention Edmund Pellegrino, who stablished a med-
icine based around the doctor-patient relationship. Fur-
thermore, Lain Entralgo defined the clinical relationship
as a particular and unique relationship, based on trust:
trust in the technique to heal, trust in the professional’s
knowledge, and trust in the doctor’s ethical values. As
a current report from the Spanish Bioethics Committee
argues: “the new healthcare revolution, that lives in the
paradigm of the digital society, has the challenge to pro-
vide trust, propinquity, quality, warmth, continuity of

care, time for the actors, and reduce the social breach,
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which is the first determinant for health” ©'3. For these
reasons, and in accordance with the World Medical As-
sociation, we argue the face-to-face medical (human)
consult between patient and physician must be the gold
standard for the medical practice.

A human gold standard thus implies Al could not
fully substitute physicians, as even if both had a sim-
ilar level of knowledge, the virtues and qualities of a
human-to-human interaction, could not be substituted
by an Al In other words, the level of trusts and con-
fidence between a patients and physician can not be
match by an Al, as there is a human dimension to this
relationship that can not be substituted by the cold,
calculating mind of a Medical-Al. If the medical practice
is based on a doctor-patient relationship (a human rela-
tionship), Al cannot fully take over the medical practice.
Al can revolutionize the medical practice, but it does
not pose a paradigm change to medicine, as the current
human-to-human medical paradigm remains the gold
standard for the medical act.

By this, we do not mean to say, Al will not revolu-
tionize medicine, indeed, it is already doing so. How-
ever, the medical-Al revolution, does not (at least for
now) have the potential to completely alter what we
conceive as medicine. The new medical technologies,
the automatization of medical processes, and diagnostic
tools provided by Al, cannot compensate for a lack of
human-to-human interaction to the point that medicine
is completely striped of its human core. There will prob-
ably be a point were not using certain Al applications
will be considered unethical, as it will be impossible to
overlook the great benefits that they bring. However,
even if an Al model acts autonomously or the use of Al
is required by future medical guidelines, clinicians must
always be guided by the basic ethical principles that
stablish the core of medicine and guarantee the future
of the medical practice.

The medical practice in its essence makes clinicians
take ethical decisions every day. The ethical delibera-
tion is present in every step of the clinical practice, even
though it is sometimes left aside or forgotten. Even the

smallest medical act, requires a practical ethical deliber-
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ation to determine is it is good or bad to give someone
a certain medicine, for example. Therefore, as long as
Al and machines are uncapable of ethical though and
action, which many argue they will never be, Al cannot
fully substitute the patient-doctor relationship.
Another important point to address is the lack of
scientific validation of Medical-Al and the solutions pro-
posed to guarantee and ethical use of Al. As the Spanish
Bioethics Committee says: “we lack data results compar-
ing telemedicine to the classical in-person model” @13
All we can be certain at this point is that Medical-Al
brings the ability to revolutionize healthcare, however
independent scientific research must be carried out to
examine the real extend of these claims. Furthermore,
different Al systems, that use different mechanisms and
are designed for different purposes, will need to be
individually tested. One general scientific test, to test
to real practical use of Medical-Al is not appropriate.
Individual scientific tests must be developed and carried
out for different Al systems, with the intention to ex-
amine the real, practical validity and usability of these

A QUAUTATIVE EVIDENCE SYNTHESIS ON THE BIOETHICAL ISSUES OF THE USE OF ARTIFICIAL INTELLIGENCE IN HEALTHCARE AND...

technologies. Until this happens, all we can talk about, is
science-fiction. Once individual Al systems are developed
and tested, we recommend an ethical deliberation to
be carried out at all levels (development, management,
clinical...), to provide individualized ethical solutions
with true practical importance that go beyond scientific
and philosophical-fiction and address real ethical issues
that can really impact the clinical practice. As there is lit-
tle certainty of what the future of Medical-Al will bring,
in the next section we propose a theoretical logic model
and checklist to help guide clinicians through the ethical
uncertainty of future Al technologies.

5.2.1. Theoretical logic model

To test utility of findings for use in practice, we used
our framework to develop a theoretical logic model
(Figure 4). Each input box was populated by statements
based directly on our findings. We show different as-
pects of Al technology and ethical concerns related to
each aspect of Al (grey background), as well as proposals

to solve these issues (white background). Arrow thick-

Unclear responsitilty (Finding 114)

responsable Finding 116) < -

-_‘.m“”n“h
actions (Findings 118-120
‘Snarsd responaivilty (g 117) q

Patient u-m
(Finding 15)

I mmMmlw1m —

»
P O might

N Ethical Issues

[ Ethical solutions

B Aspects of Al that cause ethical
‘concerns

[ Involving autenomy or related ethics
principles (See Figure 3}

I Involving Beneficence or related ethics
principles (See Figure 3)
Invalving Non-Maleficence of reiated

sthics principies (See Figure 3)

. Involving Justice o ro\aled ethics
principles (See Fi
Invalving Explutumy or -amaa ethics

ance (Findings Embeddi Eticenlo the Design Frcings 124-143) Tis
188147) might i for development,
design

w-wymt .’ A.rmwxhuwmg relationship to ethical

principles (See Figure
= Arow showing Tobtionatip to solutons

pationts, the. Mmmm al staksholdars, as wall as
thics and law specialists. Embeding ethvcs should aiso

Do and DO Revised
NOT list

b Very ow or ow confidenca of findings
=) Moderate conficence of findings

Hypocratic Gath
(Fring 216) (Fraing 217)

Figure 4. Theoretical Logic model of a bioethical medical-Al

validating an ethucal use of his technoiogy.

mp High confidence of findings
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ness is proportional to degree of confidence of find-
ings in the box to which they point. To integrate our
ethical principles findings, we used our ethical princi-
ples classification and painted each textbox with a color
representing each principle: blue for autonomy, red
for justice, green for beneficence, yellow for non-ma-
leficence and pink for explicability. Several boxes have
more than one color, as there is more than one ethical
principle involved. Boxes regarding characteristics of Al
only, and not involving ethical principles, where painted
grey. Concerns regarding Human Rights (Finding 41) and
several solution proposals, including embedded ethics
(Findings 124-143) are represented separately, as they
involve most of Al aspects and address most ethical con-
cerns. These boxes were painted with several colors as
they involve all ethical principles.

This logic model could help synthesize our findings
and allow identification of different factors that lead
to ethical issues and how these relate to solutions de-

scribed in this review.
5.2.2. Checklist for clinicians

We developed a checklist for an ethical use of Med-

ical-Al (Figure 5), which could help clinicians undertake

Ethical considerations:

S e T e e e

. Do | know the risks of using this Al?

. Can | properly interpret Al results?
. Can | trust this Al?
. Do | agree with the Al decision?

— & 1 i 1
OObhWwWMN-2O

Figure 5. Checklist for a bioethical use of Medical-Al

a critical analysis of the ethical implications of Al and
implement an ethics-based medicine. We sent this to
medical colleges and patient associations, for feedback.

We got no response.

5.2.3. Explicability as an ethical principle

We used our ethical principles classification and logic
model to provide a definition of Explicability as an eth-
ical principle, identity how Explicability relates to the
four classic ethical principles and if should be considered
as a fifth ethical principle or it fits under the four exist-
ing principles‘®,

Explicability (Finding 104)/Transparency (Finding 105)
refers to: how Al communicates (Contestability, Finding
106), how humans are able to understand reasoning
behind Al outputs (Interpretability, Finding 87) and pro-
vide medical guidance based on them (/Interventions,
Finding 110), as well as use this information to establish
responsibility (Finding 100), accountability (Finding 99)
and liability (Finding 101) for actions where Al is in-
volved; to establish trust on Al (Findings 90-97) and use
it to improve patient health and healthcare.

Using this definition and our theoretical logic mod-

el, we deduce Explicability relates mainly to Autonomy,

Does the decision taken with Al impact Human Right?

Am | doing an appropriate use of resources by using Al?

What benefit do | expect from using Al?

Has the patient been informed and consented the use of Al on his/her health?

Do | have sufficient control over this technology?

Where ethical issues addressed during the development process?

Has the technology being sufficiently validated to be used safely?

Have you been informed of the possible biases this Al has?

Is there a way to know when the Al is behaving in an unexpected or dangerous way?

. Is the Al maintained, supervised and updated regularly?

. Do | know and understand what am | accountable for, when using Al?
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as explaining why and establishing responsibility for
medical actions is part of a proper IC, which is mainly
based on the principle of autonomy®. In this sense,
explicability is not a new principle, as establishing re-
sponsibility and explaining health-related actions to
patients was already established. Traditionally, it was
physicians who had to explain its actions to patients.
Now it is Al who has to explain its actions. This will
encompass Al as part of an expanded patient-physi-
cian-Al clinical relationship. Explicability relates to Jus-
tice and non-maleficence, as understanding Al outputs
can reduce patient harm, discrimination and bias®.
IC and traditional explicability (between patient and
physician) shared links to justice and non-maleficence
too. Nevertheless, even though explicability already
existed, it is because of how Al can exacerbate lack
of explicability, why Explicability is needed as a new
principle®'3®_ We can conclude that, Explicability does
not cover an area of bioethics that was previously un-
accounted. Al increases bioethical concerns regarding
lack of understanding and responsibility, which might
explain why Explicability has been proposed as a new
bioethical principle. Further research must be done to
establish if Al possess a significant lack of responsibili-
ty and understanding to definitely determine whether
Explicability should be included as the fifth bioethical
principle.

For the moment, not enough evidence exists to
give Explicability the same ontological level as the four
bioethical principles have, as its use can be understood
mostly as an extension of the principle of autonomy,
with no generalizability beyond Al, not being able to
be used in the rest of the clinical practice were Al is not
used, therefore lacking the necessary generalizability,
proper of bioethical principles. However, the claim for
explicability can be understood in a context greater
than ethical principles, it can be used to improve pa-
tient-doctor relationships. This hints at the problem we
previously faced, the substitution of the patient-doc-
tor relationship by an Al-patient relationship. In this
sense, explicability is an appropriate value to incorpo-

rate to the clinical practice, not a principle. In fact, in
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this sense, explicability is already being used today (and
has been used for a long time). This way, we can foster
and improve trust and the human aspects necessary
for proper healing and proper medicine. Nevertheless,
we must not understand or use explicability to abolish
the human aspect of the patient-doctor relationship, as
fostering explicability to increase trust between Al and
patients but at the same time diminishing the human
aspects of care, is a contradiction. Finally, special care
and necessary steps must be taken, beyond the addi-
tion, or not, of an ethical principle to guarantee an
ethical use of Medical-Al.

5.3. Completeness and applicability

Our study could help synthesize existing work on
bioethical medical-Al, guide future research and guide-
lines to ensure an ethical-Al. Further research on iden-
tifying best proposals that guarantee an ethical use of
Al needs to be done. As well as reaching consensus on
the need to include explicability as a fifth bioethical
principles and establishing a common framework for
medical-Al bioethics. Further research could be done on
the practical-clinical aspects of Al-healthcare, as data is

scarce.

5.4. Limitations

The same authors that reviewed studies for inclusion
carried out the methodological and confidence assess-
ments. Dissemination bias, potential weaknesses with
search strategy could have ruled out the most relevant
studies. There is a limitation on data bases accessed
to retrieve data as well as the language of articles in-
cluded. While logic models provide a guiding theory of
how interventions are intended to work, critiques exist
around their use, including their potential to oversimpli-
fy complex interventions®'?,

Given this is a qualitative review, no bias assessment
was conducted, we assessed confidence. In our confi-
dence analysis, many articles were downgraded due to
methodological limitations, as they were critical analysis,
with little to no assessment of methods used for data

collection and analysis.
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6. Conclusion

Our overall aim was to carry out a qualitative re-
view of the bioethical landscape regarding Al use in
healthcare. To do this, we identified, appraised and
synthesized qualitative research evidence on ethi-
cal problems for implementation of Al in healthcare
and developed a framework for bioethical issues of
medical-Al to classify our findings. We identified, ap-
praised and synthesized qualitative research evidence
on bioethical principles proposals, and classified them
according to ethical principles of Autonomy, Justice,
Beneficence, Non-Maleficence and Explicability. We
identified and synthesized qualitative research evi-
dence on solutions for Al to meet bioethical stand-
ards, and developed a framework for solutions for an
ethical medical-Al to classify our findings. We inte-
grate our findings into a theoretical logic model for
Al-bioethics. We used our ethical principles classifica-
tion and logic model to define and establish if Explica-
bility should be included as a fifth bioethical principle,
concluding it depends on the extent to which Al can
compromise responsibility and transparency. Finally,
we proposed practical applications for our findings
developing a checklist to guarantee an ethical use of

Al in clinical practice.
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