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Future Trends Report, published in English and
Arabic by TRENDS Virtual Office in Montreal,
stands out as a distinctive publication dedicated to
highlighting:

1. the most important forward-looking studies
that aim to identify future trends, analyze various
variables that may influence these trends, and
determine the best future scenarios.

2. the most important applied studies that explore
the application of knowledge, scientific theories,
and information to solve current problems and
overcome future challenges.

3. the most important illustrative and graphic
forms that visually summarize significant studies,
helping readers understand the trends and
challenges of the future world.
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Al in Daily Life by 2030:
Perspectives in Bulgaria

Prospective research

-I Prospective research

Tsvetkova, P., Lekova, A, Simov, A, & Mitevska, M. (2025). Identifying future
trends in Al-driven assistive technologies: Insights from a national Delphi
survey of stakeholder perspectives. Societies, 15(9), 246.

This study seeks to explore what experts from Bulgaria expect by the year 2030
regarding the implementation and impact of Al-driven assistive technologies,
focusing on stakeholders connected to disability organizations, academia, and
practitioners.
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The authors develop several research
guestions, such as: (1) What are the
experts’ expectations concerning AT
implementation by20307?(2) Which trends
do they find most desirable at the national
level for supporting the social inclusion of
peoplewith disabilities? (3) How do experts
envision the medium-term impact of
using ATs on social inclusion and quality
of life? and finally, (4) What challenges do
they identify in the implementation and
adoption of such ATs?

To address these questions, the authors
employed a two-round Delphi survey.
They recruited 23 experts from Bulgaria,
representing a range of stakeholder
groups (disability organizations, academia/
practice), and developed 10 high-ranking
future-oriented  projections  regarding
Al-driven ATs, derived from an initial
conceptual workshop that generated
28 statements across categories such
as politics, education, employment,
technology, and society. The Delphi
rounds asked respondents to rate each
projection in terms of expected probability
(09%-100%), desirability (on a 7-point
Likert scale), and expected impact (also
a 7-point scale). To aggregate responses
and calculate consensus, values were
normalized (using Min-Max scaling) and
averaged to yield a combined consensus
score per projection.

The results reflect a generally moderately

optimistic  outlook:  experts  expect
responsible advances in Al-driven ATs
by 2030 in Bulgaria. The top-ranked
projections included personalized devices
tallored to the needs of individuals, better
training of public-service personnel (eg,
educators, social workers), and improved
provision of public services for persons
with disabllities. According to experts,
in terms of social inclusion and quality
of life, ATs will contribute to improved
participation of persons with disabilities
in education, work, and society in
general. They do, however, caution that
without inclusive design processes—
meaning meaningful involvement of end
users and professionals—and without
addressing usability, cost, and accessibility
issues, adoption may remain limited or
technologies may even be abandoned.
In the end, the article provides important
foresight into how Al-driven assistive
technologies may develop and be
adopted in the coming years within a
national context. It underlines that while
technological progress can be robust,
meaningful social impact n  terms
of inclusive design, supportive policy,
sustainable economics, and service
ecosystems is a different matter. For
practitioners and scholars, it offers insights
on stakeholder consensus and priority
trends to guide research, policymaking,
and the design of future ATs.
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Smart Homes: How Will the User
Experience Be Improved?

Tnis paper identifiles one of the main limitations of available smart-home
automationsystems: mostoftheirdevicesare controllable byroutinesand context
awareness, but they heavily rely on hand-crafted rules and do not adapt flexibly to
the nuanced preferences or behaviors of their residents. The authors introduce a
novel architecture that embeds an LLM with explicit user preferences in order to
offer personalized, human-centered automation in the home environment.

Rey-Jouanchicot, J,, Bottaro, A,, Campo, E., Bouraoui, J.-L., Vigouroux, N., &
Vella, F. (2024). Leveraging large language models for enhanced personalized
user experience in smart homes.
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Their architecture works by connecting
events in the home, such as a person
entering a room, changing lighting, and
adjusting heating, with the user's expressed
preferences and context information. The
LLM brings in general knowledge through
its pretraining and combines that with
the retrieval of user-specific data and
preferences, making decisions on how to
act on smart-home devices. In contrast to
traditional systems, these models do not
simply trigger fixed routines but make use
of richer sensor data.

The results are very encouraging.
Incorporating  preferences  into  the
LLM-based decision module led to an
average  performance  improvement
of up to 523% in the user satisfaction
‘grade’ metric.  Furthermore, when
using the Starling 7B Alpha model, they
observed a 35.6% reduction in average
processing time compared to a baseline
without preferences. Surprisingly, this
smaller, preference-augmented model
outperformed larger, non-preference
models by about 26.4%, with theirinference
times nearly 20 times faster. These findings
suggest that smart-home automation
can be both more efficient and more
personalized by combining LLMs with
preference modeling, rather than scaling
up model size alone.

Beyond the quantitative metrics, the

authorsdiscuss the qualitative implications:
embedding user preferences and context
into the decision loop supports greater
comfort,safety,and intuitiveness; thesystem
better anticipates the occupant's needs,
thereby reducing manual intervention and
reliance on static routines. Simultaneously,
they mention practical challenges: latency,
model size, prompt engineering, context
retrieval, and integration of device states
remain nontrivial.

In their conclusion, the authors point to
future work: exploring multimodal sensor
data, richer preference elicitation over
time, long-term user adaptation, and edge
deployment to reduce latency and privacy
risks, as well as broader scenario coverage
beyond the testbed. They propose that the
architecture offers a promising pathway
toward smarter, more adaptive home
environments that feel more "human-
aware" and personalized rather than rule-
pound.

Overall, this work demonstrates that
a combination of LLMs with personal
preference modeling in smart homes
may actually fulfill their promise by
significantly improving user experience,
reducing latency, and allowing more
intuitive, context-sensitive automation—
each representing meaningful steps
in the evolution of home automation
technologies.
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“Explainable Artificial
Intelligence”: A New Approach
to the Use of Al in Daily Life

Shajalal, M., Boden, A, Stevens, G., Du, D., & Kern, D.-R. (2024). Explaining
Al decisions: Towards achieving human-centered explainability in smart
home environments. Preprint. arXiv.

The paper examines the challenge of deploying Al-driven smart home systems—
particularly those employing machine learning and deep learning models—into
everyday contexts. These systems often automate or assist household processes,
but because they rely on complex “black-box” models, their decisions are
frequently opaque to end users.

8

The authors argue that although the field of
explainable artificial intelligence (XAl has
matured technically, most existing methods
are designed for model debugging or
expert users, rather than the lay residents of
smart homes.

In response, they propose a ‘human-
centered XAl" approach that emphasizes
explanations that are not only technically
correct butalso understandable, actionable,
and meaningful for non-expert users. They
review current XAl methods and highlight
major gaps: many explanations remain too
technical, disconnected from users' mental
rmodels, and thus fail to increase trust or
adoption.

The paper then presents two concrete
smart-home application scenarios: (1)
household energy demand forecasting and
(2) occupant thermal comfort preference
modeling (for smart heating). In both
settings, the authors apply machine
learning models and then use standard
XAl methods to generate explanations of
model decisions. They evaluate how well
these explanations can be understood by
general users by analyzing their design and
suitability. Their findings highlight that many
of the standard XAl outputs did not map
well to lay users’ understanding of how the
system operated or why certain actions were
recommended.

Key challenges emerge: on the syntax level,
the explanations often overload users or use

unfamiliar units rather than user-relevant
terms Onthesemantic level, users may build
faulty mental models when the explanation
language does not align with their everyday
understanding. On the pragmatic level,
explanations must tie to the users lived
context and  decision-making—simply
showing “why the ML model predicted X’
may not help a user decide what to do.
To support this, they highlight human-
computer interaction (HCI) methodologies:
user studies, prototyping, technology
probes, and heuristic evaluation—all as
central to producing effective human-
centered XAl in smart-home contexts.
They emphasize that user involvement in
designing explanation formats, iterating on
feedback, and testing in realistic settings is
essential for meaningful adoption.

In conclusion, the article argues that
while technical XAl methods continue to
advance, achieving user trust, adoption,
and meaningful interaction in real-world
smart homes requires shifting towards
human-centered designs—explanations
that are understandable by ordinary
residents, embedded in their environment,
and reflective of their priorities. The
authors lay out future directions, including
natural language explanations, interactive
explanation systems, standardized
evaluation frameworks for lay users, and
integration of HCI processes into the XAl
lifecycle.

Future Trends 9

A human-
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Al and Smart Homes

Cho, O. H. (2024). A Study on Smart Home Appliances Based on Artificial
Intelligence System. Journal of Information Systems Engineering &
Management, 10(3s).

In this article, Cho discusses the integration of Al systems into smart home
appliances and investigates how recently developed automation technologies
are used in home environments. The goal is to investigate gifferent kinds of
appliances with integrated Al mechanisms, compare their functionality and
performance with those of traditional ones, and consider their affordability,
usability, energy efficiency, and potential value in home settings.
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It includes the study of current smart
home appliances based on Al principles,
analyzing their components and control
systems. Cho outlines the architecture
of home automation control systems:
user interfaces, such as smartphones and
computers; wired or wireless transmission
modes; central controllers;and connected
electronic appliances that respond to
control signals, including fens, lights, air
conditioners, and refrigerators. The article
then identifies technical technigues that
feature in the construction of smart home
appliences: sensors, data processing,
speech/image recognition, decision-
making, and prediction. These six major
categories of Al capability are then
mapped into smart home applications
such as behavior recognition, energy
monitoring, anomaly detection, and
autonomously adaptive environments.
Cho then proceeds to enumerate
several features of Al-enhanced smart
home appliances: reduced installation
cost, especially  through  wireless
connectivity, enhanced connectivity by
way of smartphone apps/remote access;
expandablility, or easy extension of the
systern when needed; and improved
safety due to embedded security features
within a smart network. The article further
provides comparative analyses of smart
versus traditional appliances regarding
their efficiency, security, installation

cost, and connectivity, with the former
outperforming the latterin many respects.
The results also include a breakdown
of appliance usage and acceptance
rates: lights and fans constitute the
largest segment (~3096) of current smart
appliance usage, household appliances
and heating/cooling each roughly 209,
and smart kitchen appliances and "other"
categories each about 15%.

The conclusion of Cho argues that it is in
this regard that Al-based smart home
appliances are not only technologically
advanced but also human-friendly,
offering ease of use and convenience,
lowered cost, and improved energy
efficiency compared to traditional
appliances. The author thus concludes
that as Al technologies continue to
mature and integrate further into home
automation, they will be released for
wider domestic markets and make smart
homes more accessible and affordable.
Overall, the paper gives a good overview
of the current status of Al-powered
home appliances: their architecture,
features, benefits, and acceptance
trends. The article is mostly descriptive
and comparative rather than deeply
experimental; nonetheless, it provides
useful insights into how Al shapes
everyday home technology and points
toward future directions for consumers,
industry, and research.
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Meaningful Activities and
Well-being for Older Adults

Zhao, W.,, Kelly, R. M., Rogerson, M. J.,, & Waycott, J. (2024). Older adults
imagining future technologies in participatory design workshops:
Supporting continuity in the pursuit of meaningful activities.

This paper explores how older adults envision the role of emerging
technologies in sustaining meaningful activities that contribute to their

identity, autonomy, and continuity in later life. Instead of approaching older
users as passive recipients of assistive technologies, the authors position them as
co-designers of their own digital futures.
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The study is based on Continuity Theory,
which assumes that people try to sustain
consistent patterns of activity, interests,
and ways of self-expression throughout
the process of aging. Accordingly, the
authors contend that future technologies
should not just compensate for physical
or cognitive decline but should allow for
continuity in personal meaning, social
participation, and creativity.
Methodologically, the study employed
a participatory design approach, which
consisted of three collaborative workshops
with  community-dwelling older adults
aged 65 and above, followed by in-depth
interviews. Participants discussed what
"meaningful activity’ means to them (such
as gardening or reading) and reflected on
how these pursuits contribute to purpose
andwell-being. They were then introduced
to a set of emerging technologies, such as
virtual and augmented reality, artificial
intelligence, and robotics, and invited to
imagine how such tools might support
their activities in the future.

The workshops showed that the
participants were neither technophobic
nor uncritically enthusiastic. They were
curious and discerning, weighing the
excitermentofpossibilitiesagainstconcerns
over usability, complexity, and cost. For
many, there was a strong emphasis on
technology enhancing independence
and pleasure rather than perpetuating

dependence. In this study, four design
principles emerged that these olderadults
valued: simplicity, regarding intuitive and
low-effort interfaces; positivity, promoting
growth and enjoyment rather than deficit-
focused support; proactivity, in systems
anticipating needs while remaining under
user control; and integration, whereby
digital tools are seamlessly embedded
within daily routines.

Participants also emphasized relational
and emotional dimensions: technologies
should enhance

social connection,

99

Older adults
should be co-
designers of
technologies that
support identity,
autonomy, and
meaningful
continuity in
later life.

e ) =, . ) =
maintain  dignity, and &
accommodate personal f
rhythms. Their designed
futures  included Al ed BB

'companions’ that

promote hobbies, VR

environments simulating familiar places,
and adaptive devices that support mobility
or memory without overt medicalization of
daily life. Such ideas underpin the notion
that meaningful activity concerns identity
and belonging no less than function.
They conclude that engaging older adults
in co-imagining future technologies
reveals design opportunities overlooked
by conventional assistive-tech approaches.
Rather than narrowly focusing on safety
monitoring or health management,
participatory foresight enables designs
that sustain selfhood and agency.
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Robots as Older Life

Companions?

Park, Y., Chang, S. J,, Kim, H. J,, & Jeong, H. N. (2024). Effectiveness of
artificial intelligence robot interventions on psychological health in
community-dwelling older adults: A systematic review. Journal of
Korean Gerontological Nursing, 26(3), 234247-.

This paper examines the psychological benefits of Al robot interventions for older
adults in community settings and those living independently. Given the rise in
mental health concerns—characterized by symptoms of depression, loneliness,
and social isolation—among aging populations, the authors explore the extent
to which Al-powered robotic companions can foster emotional health, social

engagement, and overall quelity of life.
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It integrates findings from recent
experimental and quasi-experimental
studies that have evaluated the
effectiveness and limitations of such
interventions.

An extensive search was conducted
regarding the studies published from
2015 to 2023 in national and international
databases on Al or socially assistive robot
interventions with adults aged 60 years
and older. Based on PRISMA, a total of
13 eligiole studies were identified, which
included five RCTs and eight quasi-
experimental designs, representing over
800 participants across settings, including
community centers, elder care facilities,
and home settings. The robots included
both socially interactive humanoid types
(e.g. Paro, Pepper) and functional service
robots with conversational Al or sensor-
based interaction.

Across the studies reviewed, most
interventions ranged from 4 to 12 weeks
and included structured programs—
such as conversation, music therapy,
cognitive games, or guided physical
activities—mediated through the Al robot.
Quantitative synthesis indicated consistent
positive results in reducing loneliness,
depressive symptoms, and anxiety, as well
as increasing emotional expressiveness
and enhancing self-esteem. For older
adults, robots provided companionship,
regularity, and nonjudgmental

interactions—particularly helpful for those
living alone. However, the authors advise
that while Al-robot interventions show
promise, these effects were moderate
and heterogeneous. The generalization of
results was limited by variability in the type
ofrobotsused, duration ofintervention,and
measurement of outcome variables. Some
studies mentioned novelty effects that
may wear off over time, while others faced
technical barriers such as poor connectivity
or speech interpretation difficulties.
Ethical and relational concerns were also
raised, especially regarding authenticity in
companionship and the replacement of
human care.

The review concludes that interventions
using Al robots may meaningfully support
psychological  well-being and  social
connectedness among  community-
dwellingolderadults,especiallyifintegrated
into holistic care models. However, their
actual impact is highly dependent on
program design, user engagement, and
continuous human facilitation. The authors
suggest longitudinal trials to investigate
sustained lbenefits, comparative studies
of robot types, and culturally sensitive
approaches in developing technology
to meet the emotional and social needs
of older adults. Ultimately, the authors
telieve that human-Al collaboration, not
substitution, offers the most promise in
empowering healthy, independent aging.
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Home-Based Cognitive
Intervention for Healthy Older
Adults Living Alone

Tokunaga, S., et al. (2024). Home-Based Cognitive Intervention for
Healthy Older Adults Living Alone: A Randomized Controlled Trial of
Robot-Assisted Training. IMIR Aging, 7(1), e47229.

The study represents a trial investigating the effects of robot-assisted cognitive
training in healthy older adults who live alone in Japan. Since population aging is
associated with increased social isolation and heightened risk of cognitive decline,
the authors sought to determine if a home-based Al-engbled robot might provide
accessible cognitive stimulation and improve psychological well-being without
professional supervision or institutional participation.
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In total, 102 community-dwelling adults
aged 65 years and older participated. They
were randomly assigned either to a robot-
assisted cognitive training group (n = 51) or
to a control group (n = 51) that engaged in
self-directed cognitive tasks using printed
mMaterials. The intervention lasted for eight
weeks, with sessions conducted five times
per week for 20-30 minutes each. The
robot, equipped with speech recognition,
emotiondetection,and adaptivefeedback,
guided participants through memory,
attention, and problem-solving tasks while
providing conversational encouragement
and performance monitoring. Cognitive
and emotional outcomes were measured
pre-  and post-intervention using
standardized instruments.

These results showed that, compared
with controls, the robot-assisted group
evidenced statistically significant cognitive
improvements. Participants interacting
with the robot also demonstrated mean
MMSE gains of 1.7 points (p <.01), and their
completion times for the Trail-Making Test
were faster, reflecting improved attention
and executive function. Emotional
outcomes similarly improved: GDS
scores were reduced, while self-reported
motivation and daily engagement
increased. Notably, adherence was high
(> 90% session completion), suggesting
strong acceptability of the robot interface.
Participants described the robot as

‘encouraging,”  ‘nonjudgmental,” and
‘companionship-like,” especially for those
with limited daily interaction.

These results indicate that Al-enabled
robots can effectively provide scalable
cognitive interventions for older adults at
home. Apart from enhancing cognitive
performance, frequent human-
robot interaction can offset feelings of
loneliness and encourage emotional
resilience through structured activities.
However, the authors avoid generalizing
the results, pointing to the fact that the
effects were measured for only eight
weeks, the participants were healthy
and technologically literate, and a single
model of robot was used in this study.
Limitations include the short intervention
duration, lack of long-term follow-
up, and the need for larger and more
diverse samples to assess sustainability
and cost-effectiveness. This trial overall
supports the feasibility and effectiveness
of home-based robot-assisted cognitive
training as an addition to standard care
for older adults. By providing stimulating,
personalized activities and emotional
reinforcement, such interventions may
help maintain cognitive vitality and
independence among older adults who
are living alone, offering a promising
direction for preventive digital health
strategies in aging societies.
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Al & Mental Healthcare

Babu, A. (2024). Artificial intelligence in mental healthcare:
Transformative potential in psychological practice. Frontiers in
Psychology, [Article 1378904]. https://doi.org/10.3389/fpsyg.2024.1378904

This article provides a comprehensive overview of how artificial intelligence (Al)
is reshaping the face of mental health care and psychological practice while
emphasizing bothitstransformative potential and itsethical complexities. The author
contends that Al-powered systems—from diagnostic algorithms and chatbots to
predictive analytics—are beginning to fundamentally redefine how psychological
assessment, therapy delivery, and monitoring of mental health are conducted.
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The paper positions Al as one tool that
holds considerable potential to widen
access, increase personalization, and
improve clinicians' decision-making—
particularly in contexts where there is
an increase in the global demand for
mental health services.

Babu firstexplainssome ofthe important
applications of Al in modern psychology,
including machine learning models
that can detect depressive or anxiety
patterns using linguistic, physiological,
and behavioral data; conversational
agents and virtual therapists for
delivering CBT or offering emotional
support; and predictive algorithms for
forecasting relapse or crisis risk lbased
on continuous data from wearables or
smartphones. The author points out that
such technologies have demonstrated a
mMeasurable benefit: they improve early
detection of mood disorders, enhance
treatment adherence, and offer scalable
sUppert in resource-poor regions.
The article places Al within a
complementary rather  than a
substitutive framework: Al enhances
the psychologists work by carrying
out routine screening, data analysis,
and monitoring, freeing practitioners
for more empathetic, complex,
and relational dimensions of care.
Importantly, Babu refers to the rise of
precision mental healthcare, wherein Al

integrates multimodal data on speech,
affect, sleep, and social behavior to tailor
interventions to individual profiles. This
personalized approach, informed by
continuous feedback loops, has the
potential forimproved efficacy of therapy
and longer-terrmm outcomes.
Nevertheless, the paper critically
discusses the limitations and risks of
Al. The possible biases of algorithms
may reproduce social inequalities
in diagnosis, data privacy, and
confidentiality in digital mental health,
aswell as a reduced therapeutic alliance
due to patients interacting primarily
with machines. The author cautions that
practice in psychology must remain
firmly anchored in empathy, ethics, and
human understanding—attributes Al
cannot simulate.

Babu concludes that the future of Al in
psychology will be based on responsible
integration in which human clinicians,
not algorithms, keep interpretive
authority. The author envisions hybrid
models of care that blend human
empathy with computational precision,
allowing for more inclusive, preventive,
and accessible mental health
systems. By bridging technology with
compassion, Al can become an ally in
advancing psychological well-being
while preserving the ethical core of
therapeutic  practice.
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Al can improve
early mood-
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detection, boost
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support in
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settings.

Algorithmic
biases can
reinforce social
inequalities in
diagnosis, data
privacy, and
confidentiality
in digital mental
health.
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Fear of Happiness, Explained
with Cultural Influence

Happiness Science Labs. (2025, August 4). Mohsen Joshanloo: Fear of

happiness, explained with cultural influences | Sero Boost #81 [Video].

YouTube. https://www.youtube.com/watch?v=OrtwHpkDTiU

In this podcast from Sero
Boost, produced by Happiness
Science Labs, psychologist Dr.
Mohsen Joshanloo speaks on
the phenomenon of a fear of
happiness—a counterintuitive
yet empirically acknowledged
attitude where people
consciously or unconsciously
avoid positive emotions due
to the belief that happiness
may lead to negative
conseguences. The discussion
illuminates the psychological
mechanisms and cultural
framneworks forming this fear
within a broad cross-cultural
understanding of well-being.
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Joshanloo defines the fear of happiness
as a belief that experiencing or expressing
happiness invites misfortune, envy, or
moral weakness. Although Western
psychologicaltheoriescommonlyassume
happiness to be an unguestionable
human goal, cross-cultural studies have
shown significant variation in this regard:
for example, exuberant happiness can
be seen as a threat to social harmony
in many collectivist or interdependent
societiesand mayalso attract the "evileye"
Drawing from his comparative research
across more than 40 countries, Josnanloo
describes distinct cultural narratives in
which modesty, restraint, and emotional
balance are valued over exuberant
positivity within  East Asian, Middle
Eastern, and some African cultures.

The discussion emphasizes that the fear
of happiness is not clinical depression or
anhedonia but a culturally conditioned
mindset concerning emotion regulation
and moral responsibility. For example, in
Joshanloo's studies, some respondents
associate happiness with arrogance,
moral decline, orloss of spiritual vigilance.
What the podcast really brings out,
however, is the idea that such beliefs,
although seemingly maladaptive, also
have social and moral functions that
nurture humility, empathy, and social
cohesion. In an increasingly globalized
world, saturated  with  "happiness

imperatives' via self-help media and
digital culture, thesetraditionalemotional
norms create tension for those trying to
navigate multiple cultural expectations.
Joshanloo and the hosts discuss the
methodological challenges of measuring
happiness across cultures. Standardized
psychological instruments created in
Western contexts may mistakenly equate
emotional intensity with well-being and
miss cultural variations that emphasize
balance, serenity, or acceptance.
The conversation calls for pluralistic
approaches to happiness research that
takelocalvalues,language,andworldviews
into consideration. The episode also
touches on applied implications:
understanding the fear of happiness
can help cross-cultural counseling, assist
psychologists in interpreting emotional
expression appropriately, and guide
international well-being policies that
avoid ethnocentric biases.

He concludes that acknowledging the
fear of happiness Is necessary for the
development of a more inclusive science
of well-being. Happiness should not be
treated as a uniform universal ideal but
rather as a family of culturally embedded
experiences. Recognizing that emotional
restraint can coexist with life satisfaction
allows psychology to better reflect the
diversity of human flourishing throughout
societies.
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Al in Healthcare: A Review

Following the framework from the
Joanna Briggs Institute, the researchers
searched six international databases for

On the other hand, multiple facilitators
were identified: strong institutional
leadership and governance, collaboration

- 4 .

Hassan, M., et al. (2024). Barriers to and facilitators of artificial studies published between 2018 and between clinicians and data scientists ’ ’

intelligence adoption in healthcare: A scoping review. JIMIR Human 2023, Of the 1274 records screened, 64  from different disciplines, transparency

Factors, 11. articles were eligible for inclusion and  in model develooment, and evidence There are
presented qualitative, quantitative, or of improvement in patient outcomes. persistent
mixed-method study designs from  The engagement of end-users during gaps between

This review systematically explores the factors affecting the adoption of Al in
healthcare by synthesizing evidence across the clinical, organizational, technical,and
ethicaldomains.Since Al technologieswillincreasingly supportdiagnosis, treatment
planning, and patient monitoring, understanding why integration remains limited
is a priority for policy and practice. The authors have identified persistent gaps

technological
innovation and
implementation.

hospitals, clinics, and research facilities the design of the system—in particular,
worldwide. Collectively, these works the early involvement of clinicians—was a
represented Al applications within areas crucial determinant of acceptance. Studies
such as imaging, decision support,  further underscore the need for continuous

between technological innovation and implementation, highlighting the need for

holistic, human-centered strategies to ensure sustainable adoption.
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diagnosis, and administrative functions.
The resulting findings from the review
are categorized into two major themes:
barriers and facilitators of adoption.
The key barriers identified included
inadequate trust and transparency, lack
of interpretability of Al models, insufficient
regulatory frameworks, and data privacy
and accountability issues. Clinicians often
resist dependence on non-transparent
algorithms, especially when potentially
life-and-death diagnoses are at stake in
specialties like oncology or emergency
medicine.  Organizational  challenges
include a lack of appropriate digital
infrastructure, misalignment of Al tools with
clinical workflows, and a lack of training
opportunities for health professionals.
Ethical concerns, including bias job
displacement, and medico-legal liability,
further dent the prospects of Al systems that
inspire  confidence.

education, explainable Al interfaces, and
demonstration of real-world utility, not just
technical  performance.
Theauthorsproposeanintegratedframework
for Al adoption based on four pillars:
trustworthiness, usability, organizational
readiness, and policy alignment. They assert
that Al implementation needs to be viewed
not only as the deployment of a technology
but as an adaptive sociotechnical change
process in need of cultural transformation
within healthcare institutions.

The review concludes that, while
enthusiasm for Al in healthcare is strong,
translation into routine clinical practice
remains limited without parallel attention
to ethics, regulation, and hurman factors.
Sustainable integration depends on co-
design, governance transparency, and
capacity building thatempower cliniciansas
informed collaborators rather than passive
end users. In the end, success is achieved.
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[
9
Ethical

concerns—bias,
job loss, and
medico-legal
liability—further
undermine
confidence in Al
systems.
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