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1. Abstract

As Atrtificial Intelligence transforms diagnostic and therapeutic aspects of medicine, a fundamental question persists: Can Al
ever bridge what this paper terms “the empathy gap” the chasm between technical competence and genuine understanding of
the human experience of illness? This paper explores the philosophical, psychological, and clinical dimensions of this
question through three analytical lenses: phenomenological (what it means to experience illness), relational (how healing
occurs through human connection), and technological (what current and future Al can simulate versus authentically
experience). We examine emerging applications of empathy Al in mental health chatbots, virtual health assistants, and
palliative care interfaces, while distinguishing between behavioral empathy (simulated understanding), cognitive empathy
(perspective-taking), and affective empathy (shared feeling). Drawing from philosophy of mind, narrative medicine, and
human-computer interaction research, we argue that while Al can simulate certain empathy-like behaviors at scale, it
fundamentally lacks the embodied consciousness, mortality awareness, and intersubjective experience required for authentic
understanding of illness as a human phenomenon. However, paradoxically, this very limitation may reveal new possibilities:
by handling technical tasks, Al could potentially free clinicians to practice more humanistic medicine, while carefully
designed Al systems might serve as empathy “scaffolds” that enhance rather than replace human connection. The paper
concludes that the empathy gap is not merely a technical challenge but an ontological divide, and that medicine's future
depends not on closing this gap but on navigating it wisely using Al's strengths while honoring what remains irreducibly
human in the experience of illness and healing.

2. Keywords disease while losing sight of illness the lived experience of
Medical Empathy, Philosophy of Mind, Narrative Medicine, being sick. Four decades later, as Artificial Intelligence
Affective  Computing, Human-Computer  Interaction, promises to revolutionize disease detection and treatment,
Phenomenology of Illness, Emotional Al, Clinical Presence, Cassell’s insight becomes increasingly —urgent: Can
Compassionate Care, Embodied Cognition algorithms designed to recognize patterns in data ever

comprehend what Susan Sontag called “the night-side of life,
3. Introduction: The Ghost in the Machine of a more onerous citizenship” that is illness?

Modern Medicine
In 1979, psychiatrist Eric Cassell published a seminal essay
arguing that modern medicine had become preoccupied with

This paper addresses what we term "the empathy gap" the
fundamental disconnect between Al's technical prowess and
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the human dimensions of suffering, meaning, and healing.
The question is not merely academic; as healthcare systems
worldwide implement Al for everything from diagnostics to
discharge planning, we must understand what these systems
can and cannot offer patients beyond clinical accuracy. The
empathy gap represents both a limitation and an opportunity:
a boundary that defines what remains uniquely human in
medicine, and a catalyst for reimagining how technology
might serve rather than supplant human connection [1-29].

We begin by examining the multidimensional nature of
empathy in clinical practice. We then analyze current
attempts to create “empathetic Al” in mental health, chronic
disease management, and end-of-life care. Drawing from
philosophy of mind, we explore whether understanding
requires consciousness or can be simulated through
sophisticated pattern recognition. Finally, we propose a
framework for "human-centered Al" that acknowledges the
empathy gap while exploring how technology might enhance
rather than replace the human dimensions of care [30-49].

The central argument is that Al cannot and should not
attempt to bridge the empathy gap fully, but that recognizing
this limitation opens possibilities for more thoughtful
integration where Al handles what it does best (pattern
recognition, data analysis, routine monitoring) while humans
focus on what only they can provide (meaning-making,
presence, authentic connection). The future of medicine
depends not on creating empathetic machines, but on
designing systems that help humans be more empathetic to
one another [50-68].

4. The Many Dimensions of Clinical Empathy
4.1. Beyond Sympathy: A Tripartite Model

Empathy in medicine is often conflated with sympathy or
compassion, but researchers distinguish three components:

Cognitive Empathy: The ability to understand another's
perspective and emotional state. In medicine, this involves
recognizing what a diagnosis means for a particular patient's
life how breast cancer affects not just a body but a mother's
sense of self, or how diabetes management conflicts with
cultural food traditions.

Affective Empathy: The capacity to share another's
emotional experience to feel with rather than merely for the
patient. This is what allows clinicians to sit with suffering
without turning away, creating what psychiatrist Robert
Coles called “the privilege of being a witness”.

Behavioral Empathy: The expression of understanding
through verbal and non-verbal communication the
appropriate tone, eye contact, touch, and word choice that
communicate “I am here with you”.

4.2. The Healing Power of Empathy
Research consistently demonstrates empathy's clinical
significance:

e Patients of physicians rated as more empathetic have
better clinical outcomes across conditions from diabetes
to surgery recovery.

e Empathic communication increases treatment adherence
by 40-50% in chronic disease management.

e In oncology, patients who feel understood by their
physicians report better quality of life and less decisional
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regret, even with poor prognoses.

e Burnout rates are lower among clinicians who maintain
empathic connections with patients despite high
workload [69-80].

Empathy, in other words, is not merely a “soft skill” but a
therapeutic intervention with measurable effects on
pathophysiology, treatment effectiveness, and healthcare
experience.

2.3. The Unique Challenge of llIness Understanding
Understanding illness requires more than medical knowledge
it requires grasping what philosopher HaviCarel calls “the
phenomenological disruption” of illness: how disease shatters
one's relationship with one’s body, time, and social world.
The athlete who can no longer run experiences not just
physical limitation but loss of identity. The parent facing
terminal illness grieves not just their own mortality but the
future memories they won't create with their children. This
multilayered  experience  simultaneously  biological,
psychological, social, and existential defies reduction to data
points.

5. Current Landscape: Al’s Attempts at
Empathy

5.1 Emotional Al and Affective Computing

The field of affective computing develops systems that
recognize, interpret, and simulate human emotions:

Sentiment Analysis: Natural language processing algorithms
analyze patient portal messages, social media posts, and
clinical notes for emotional content. At Mayo Clinic, such
systems flag patients expressing high distress for early
intervention.

Voice Analysis: Startups like Ellipsis Health and Kintsugi
use Al to detect depression and anxiety from vocal
biomarkers speech patterns, pauses, and tone variations
invisible to human listeners [81-95].

Facial Expression Recognition: Companies like Affectiva
develop systems that analyze micro-expressions during
telehealth visits to assess pain levels or emotional states,
particularly useful for patients with communication
limitations.

5.2 Empathetic Chatbots and Virtual Agents

Mental Health Applications: Woebot, Tess, and Wysa use
conversational Al to provide cognitive behavioral therapy.
Woebot's design includes empathy markers like “That sounds
really hard” and “I'm here with you”, though these are
scripted responses triggered by keyword detection [96-104].

Chronic Disease Companions: Lark Health's diabetes coach
and Sensely's virtual nurse use empathetic language to
encourage medication adherence and lifestyle changes. These
systems employ motivational interviewing techniques
adapted for Al interaction.

Palliative Care Interfaces: The University of Southern
California's “Virtual Human” project created an agent that
discusses end-of-life preferences using empathic verbal and
non-verbal cues, though it remains a research tool [105-120].

5.3. The Simulation of Understanding
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Current empathy Al operates through what we might call
“empathy by proxy”:

e Pattern Matching: Identifying emotional keywords or
vocal patterns associated with specific states.

e Scripted Responses:  Selecting  pre-programmed
empathetic phrases from libraries.

e Reinforcement Learning: Adjusting responses based on
user engagement metrics.

e Personalization: Recalling previous interactions to
simulate continuity of care.

These approaches can create what psychologist Sherry Turkle
calls “the illusion of companionship” a feeling of being
understood without genuine understanding occurring.

6. The Philosophical Divide: Can Machines
Understand Experience?

6.1. The Hard Problem of Consciousness

Philosopher David Chalmers distinguishes between the “easy
problems” of consciousness (explaining behavioral and
cognitive functions) and the “hard problem” (explaining why
and how we have subjective experience). Al excels at the
former but provides no pathway to the latter. An algorithm
can recognize that a patient's vocal pattern correlates with
depression scores, but it cannot know what depression feels
like [121-140].

6.2. The Embodiment Argument

Phenomenologists like Maurice Merleau-Ponty argue that
consciousness is fundamentally embodied our understanding
of the world emerges through our bodily existence. Al lacks
the lived experience of having a body that can feel pain,
fatigue, or the existential threat of mortality. As physician
and philosopher Drew Leder notes, illness often involves the
“dys-appearance” of the body its intrusion into awareness
through pain or dysfunction. An Al has no body to dys-
appear.

6.3. Intersubjectivity and Shared Humanity

Understanding another's suffering requires more than data
processing; it requires what philosopher Edith Stein called
“feeling into” another's experience through our shared human
condition. This intersubjectivity depends on mutual
recognition of consciousness. As philosopher Thomas Nagel
famously asked, “What is it like to be a bat?” We might
similarly ask, “What is it like to be an Al?” The answer
seems to be: nothing at all. Without its own subjective
experience, Al lacks the fundamental reference point for
understanding others' subjectivity.

6.4. Narrative Competence vs. Pattern Recognition
Narrative medicine, pioneered by Rita Charon, emphasizes
that patients understand their illnesses through stories not just
symptom lists but narratives of disruption, adaptation, and
meaning-making. While Al can analyze narrative structure or
sentiment, it cannot participate in what Charon calls "bearing
witness" the ethical act of receiving another's story with full
attention and without judgment. This reception requires a
consciousness that can be affected, changed, by what it hears
[141-144].

7. Case Studies: Successes and Failures at the
Gap
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7.1. Success: The Limited But Useful Empathy of Woebot
In randomized controlled trials, Woebot users showed
significant reductions in depression and anxiety symptoms
compared to information-only control groups. Interviews
revealed that wusers appreciated the non-judgmental
availability and perceived the chatbot as caring, despite
knowing it wasn't human. The success appears to stem not
from genuine empathy but from consistent, predictable
responses that create psychological safety what we might call
“procedural empathy”.

7.2. Failure: The Tay Debacle and the Limits of Learning
In 2016, Microsoft's chatbotsTay was designed to learn
conversational empathy from Twitter interactions. Within 24
hours, it became racist, sexist, and offensive, demonstrating
that empathy cannot be learned solely from behavioral
patterns without a moral framework or understanding of
harm. The experiment revealed that human empathy emerges
not just from observing interactions but from embodied
experience of relationships and social norms.

7.3. Mixed Results: Al in Dementia Care

Paro, a therapeutic robot seal used in dementia care, shows
reduced agitation and improved mood in patients despite
having no genuine understanding of their condition. The
success seems to stem from providing consistent, simple
social interaction without the emotional complexity that can
overwhelm dementia patients. Here, the empathy gap
becomes a therapeutic feature rather than a flaw the
machine's lack of genuine emotion creates a safe, predictable
interaction.

7.4. The Crisis Hotline Experiment

When the crisis text line implemented Al to analyze
messages for suicide risk, it achieved 94% accuracy in
identifying high-risk texts. However, human reviewers noted
that the Al missed nuanced cases where despair was
expressed indirectly or culturally specific ways. More
importantly, even when accurately identifying risk, the Al
could not provide what human counselors offer: genuine
presence with another's pain. The system now operates as a
triage tool, not a replacement for human connection.

8. The Risks of Empathy Simulation

8.1. The Deception Dilemma

If patients believe an Al genuinely understands their
suffering, they may disclose more than they would to a
human creating privacy risks and potential exploitation. They
may also develop therapeutic attachments to systems that
cannot reciprocate genuine care. This raises ethical questions
about informed consent for empathy simulation.

8.2. The Commodification of Care

As healthcare systems face economic pressures, there's risk
that simulated empathy becomes a cost-saving measure
replacing human connection with “good enough” algorithmic
alternatives. This could exacerbate what sociologist Arlie
Hochschild calls “the commercialization of human feeling”,
where empathy becomes a service rather than an authentic
human response.

8.3. The Erosion of Human Empathy Skills

Paradoxically, over-reliance on empathy Al might degrade
human empathic capacities. If clinicians delegate emotional
assessment to algorithms, they may lose the subtle perceptual
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skills developed through practice. Neuroscience research
shows that empathy, like any skill, strengthens with use and
atrophies with disuse.

8.4. The Normalization of Superficial Connection

If healthcare accepts simulated empathy as equivalent to
human empathy, we risk normalizing what philosopher
Michael Sandel calls “the drive to mastery” the urge to
engineer solutions for every human problem, even at the cost
of losing what makes those problems human in the first
place. The result might be healthcare that is technically
proficient but existentially impoverished.

9. An Alternative Framework: Al as

Empathy Scaffold

Rather than attempting to bridge the empathy gap, we
propose designing Al as scaffolding that supports human
empathy:

9.1. Attention Augmentation

Al can handle administrative tasks and data processing that
consume clinician cognitive load, freeing mental space for
presence with patients. At Stanford's primary care clinics, an
Al documentation system reduced charting time by 50%,
allowing physicians to report “actually looking at my patients
instead of my screen”.

7.2. Empathy Prompting
Subtle Al prompts during visits could enhance rather than
replace human connection. For example:

e  “The patient mentioned her daughter's wedding last visit;
consider asking about it”.

e “The patient's voice pattern suggests anxiety about this
topic; consider pausing for questions”.

e  “This diagnosis typically raises concerns about [specific
life impact]; you might address this”.

9.3. Narrative Facilitation

Al could help patients organize and share their illness
narratives before visits, then present these to clinicians in
ways that highlight emotional and existential dimensions
alongside clinical facts. This would honor patient stories
without reducing them to data points.

9.4. Connection Routing

Rather than simulating empathy itself, Al could intelligently
connect patients with appropriate human support: matching
them with clinicians whose communication style fits their
needs, identifying peer support groups, or facilitating family
involvement in care.

9.5. Self-Reflection Tool

Al analysis of recorded visits could help clinicians reflect on
their empathic communication patterns, identifying moments
where they missed emotional cues or opportunities for deeper
connection serving as a mirror rather than a replacement.

10. The Future of Empathy in Al-Augmented
Medicine

10.1. Redefining the Empathy Spectrum

We might conceptualize empathy not as a binary
(present/absent) but as a spectrum with different agents
offering different forms:
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e Human empathy: Authentic, embodied, but limited by
human constraints (fatigue, bias, time)

e Al-supported human empathy: Enhanced through
scaffolding tools

e Procedural empathy: Consistent, predictable responses
from Al

e Simulated empathy: Behavioral mimicry without
understanding

Different clinical situations might appropriately involve
different points on this spectrum.

10.2. The Role of Transparent Design

Patients should always know when they're interacting with Al
versus humans, and understand the limitations of each. This
transparency respects patient autonomy and prevents
deceptive relationships. Design should make the empathy gap
visible rather than hidden.

10.3. Preserving Spaces for Human-Only Care

Certain domains should remain human-only: delivering
serious diagnoses, discussing end-of-life preferences,
providing psychotherapy for complex trauma. These
moments require not just technical competence but shared
humanity. Policy should protect these spaces from
technological replacement.

10.4. Educating for Empathic Excellence

As Al handles more technical tasks, medical education
should intensify focus on empathic skills: narrative
competence, mindfulness, vulnerability tolerance, and self-
awareness. The physicians of the future will need not less
empathy but more sophisticated empathy than ever before.

11. Conclusion: The Gift of the Gap

The empathy gap between Al and human understanding is
not a problem to be solved but a reality to be honored. It
reminds us that illness is more than a biological event it is a
human experience woven from physical sensation, emotional
response, social context, and existential meaning. This
complexity defies algorithmic reduction.

Yet this very gap creates opportunities. By automating what
can be automated, Al might return medicine to what can't be:
the human art of presence, connection, and meaning-making
in the face of suffering. By clearly delineating what machines
cannot do, we clarify what humans must do not just as
healthcare providers but as human beings witnessing one
another's vulnerability.

The most promising future is not one where Al learns to
empathize like humans, but where humans, freed from
excessive administrative and diagnostic burdens, remember
how to empathize more deeply with each other. In this vision,
Al serves not as a substitute for human connection but as its
champion handling the technical so humans can focus on the
relational.

The empathy gap thus becomes not a limitation but a
boundary that protects medicine's soul. It ensures that as we
develop ever more sophisticated tools for treating disease, we
never lose sight of the person experiencing illness. It reminds
us that healing requires not just knowledge of pathology but
understanding of persons not just competence with
technology but comfort with mystery, suffering, and the
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unquantifiable aspects of human experience.

In the end, the question "Can Al ever understand the human
condition of illness?" may matter less than what asking it
reveals about our values. Perhaps the gap exists not because
Al lacks something, but because human illness contains
something irreducible something that calls not for
technological solution but for human response. The future of
medicine lies not in closing this gap but in building
healthcare systems that honor it, using Al's considerable
strengths while preserving spaces for what only humans can
offer: not just treatment of disease, but companionship
through the human experience of being ill.

12. References

Gupta N, Gupta R, Acharya AK, et al. (2021) Changing
trends in oral cancer - a global scenario. Nepal Journal of
Epidemiology. 11(4): 1035-1057.

Warnakulasuriya S. (2020) Oral potentially malignant
disorders: A comprehensive review on clinical aspects and
management. Oral Oncology. 102: 104550.

Sung H, Ferlay J, Siegel RL, et al. (2021) Global Cancer
Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: A
Cancer Journal for Clinicians. 71(3): 209-249.

Siegel RL, Giaquinto AN, Jemal A. (2024) Cancer statistics,
2024. CA: A Cancer Journal for Clinicians. 74(1): 12-49.
Chow LQM. (2020) Head and neck cancer. New England
Journal of Medicine. 382(1): 60-72.

Hashibe M, Brennan P, Chuang SC, et al. (2009) Interaction
between tobacco and alcohol use and the risk of head and
neck cancer: Pooled analysis in the International Head and
Neck  Cancer  Epidemiology  Consortium.  Cancer
Epidemiology, Biomarkers & Prevention. 18(2): 541-550.
Koyuncu B, Ugur B, Panahi P. (2013) Indoor location
determination by using RFIDs. International Journal of
Mobile and Adhoc Network (IJMAN). 3(1): 7-11.

Uras Panahi. (2025) Redes Ad Hoc: Aplicacdes, Desafios,
Direcgdes Futuras. Edi¢cbes Nosso Conhecimento.

Panahi P, Dehghan M. (2008) Multipath video transmission
over Ad Hoc networks using layer coding and video caches.
In: ICEE2008, 16" Iranian Conference On Electrical
Engineering. 50-55.

Panahi DU. (2025) HOC A networks:
Challenges, future directions. Scholars’ Press.
Panahi O, Esmaili F, Kargarnezhad S. (2024) Artificial
intelligence in dentistry. Scholars Press Publishing.

Omid P. (2011) Relevance between gingival hyperplasia and
leukemia. Int J Acad Res. 3.

Panahi O. (2025) Secure loT for Healthcare. European
Journal of Innovative Studies and Sustainability. 1(1): 1-5.
Panahi O. (2025) Deep learning in diagnostics. Journal of
Medical Discoveries. 2(1).

Omid P. (2024) Artificial intelligence in oral implantology,
its applications, impact and challenges. Adv Dent & Oral
Health. 17(4): 555966.

Omid Panahi. (2024) Teledentistry: Expanding access to oral
healthcare. Journal of Dental Science Research Reviews &
Reports.

Omid P. (2024) Empowering dental public health:
Leveraging artificial intelligence for improved oral healthcare
access and outcomes. JOJ Pub Health. 9(1): 555754.

Kevin T, Omid P. (2025) Bridging the Gap: Al as a
collaborative tool between clinicians and researchers. J Bio
Adv Sci Research. 1(2): 1-8.

Applications.

Research Article

19

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

https://kelvinpublishers.com/

Panahi O. (2025) Algorithmic medicine. Journal of Medical
Discoveries. 2(1).

Panahi O. (2025) The future of healthcare: Al, Public Health
and the Digital Revolution. Medi Clin Case Rep J. 3(1): 763-
766.

Kevin T, Omid P. (2025) Challenges and opportunities for
implementing Al in clinical trials. J Bio Adv Sci Research.
1(2): 1-8.

Kevin T, Omid P. (2025) Ethical considerations and future
directions of Al in dental healthcare. J Bio Adv Sci Research.
1(2): 1-7.

Kevin T, Omid P. (2025) Bridging the gap: Al, data science,
and evidence-based dentistry. J Bio Adv Sci Research. 1(2):
1-13.

M Gholizadeh, O Panahi. (2021) Research system in health
management  information  systems.  Sciencia  Scripts
Publishing.

O Panahi, F Esmaili, S Kargarnezhad. (2024)

L'intelligenceartificielledansl'odontologie. EDITION NOTRE
SAVOIR Publishing.

DO Panahi, DF Esmaili,
W cKyCCTBEHHBIMMHTEINIEKT B CTOMATOJIOTHH.
SCRIPTS Publishing.

Omid P, Uras P. (2025) Al-Powered loT: Transforming
diagnostics and treatment planning in oral implantology. J
Adv Artif Intell Mach Learn. 1(1): 1-4.

O Panahi, SF Eslamlou. Periodontium: Structure, function
and clinical management.

O Panahi, A Ezzati. (2025) Al in dental-medicine: Current
applications & future directions. Open Access Journal of
Clinical Images. 2(1): 1-5.

O Panahi, S Dadkhah. Mitigating aflatoxin contamination in
grains: The importance of postharvest management practices.
Advances in Biotechnology & Microbiology. 18(5).

O Panahi. (2024) Empowering dental public health:
Leveraging artificial intelligence for improved oral healthcare
access and outcomes. JOJ Pub Health.

P Omid, C Fatmanur. (2023) Nanotechnology, regenerative
medicine and tissue bio-engineering.

Chaturvedi AK, Mbulaiteye SM, Engels EA. (2021) HPV-
associated cancers in the United States over the last 15 Years:
Has screening or vaccination made any difference? The
Oncologist. 26(7): €1130-e1135.

Lalla RV, Saunders DP, Peterson DE. (2014) Chemotherapy
or radiation-induced oral mucositis. Dental Clinics. 58(2):
341-349.

Vissink A, Jansma J, Spijkervet FK, et al. (2003) Oral
sequelae of head and neck radiotherapy. Critical Reviews in
Oral Biology & Medicine. 14(3): 199-212.

Peterson DE, Doerr W, Hovan A, et al. (2010)
Osteoradionecrosis in cancer patients: The evidence base for
treatment-dependent ~ frequency, current  management
strategies, and future studies. Supportive Care in Cancer.
18(8): 1089-1103.

Buglione M, Cavagnini R, Di Rosario F, et al. (2016) Oral
toxicity management in head and neck cancer patients treated
with chemotherapy and radiation: Xerostomia and trismus
(Part 2). Literature review and consensus statement. Critical
Reviews in Oncology/Hematology. 102: 47-54.

The American Academy of Oral Medicine. (2017) Dental
management of the oral complications of cancer treatment.
AAOM Professional Resource.

Panahi O. (2025) The Algorithmic Healer: Al’s impact on
public health delivery. Medi Clin Case Rep J. 3(1): 759-762.

DS Kargarnezhad. (2024)
SCIENCIA



40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

65.

66.

Volume 1| Issue 2

Omid Panahi. (2024) Al: A new frontier in oral and
maxillofacial surgery. Acta Scientific Dental Sciences. 8(6):
40-42.

Panahi O, Falkner S. (2025) Telemedicine, Al, and the future
of public health. Western J Med Sci Res. 2(1): 102.

DO Panahi, DF Esmaili, DS Kargarnezhad. (2024)
UckyccrBennsritmaremmiekt B cromaronorun. SCIENCIA
SCRIPTS Publishing.

DS Esmaielzadeh, DO Panahi, DFK Cay. (2020) Application
of clay’s in drug delivery in dental medicine. Scholars’ Press.
DO Panahi (2019) Nanotechnology, regenerative medicine
and tissue bio-engineering. Scholars’ Press.

DO Panahi, DS Dadkhah. (2025) La IA en Ila
odontologiamoderna. ISBN.

DO Panahi, DF Esmaili, DS Kargarnezhad. (2024)
Inteligencia artificial enodontologia, NUESTRO
CONOC. Mento Publishing, ISBN.

O Panahi, DF Esmaili, DS Kargarnezhad. (2024)

Intelligenzaartificiale in odontoiatria. SAPIENZA Publishing,
ISBN.

DO Panahi, DS Dadkhah.
dentisteriemoderne. ISBN
Panahi O, Eslamlou SF. (2025) Artificial intelligence in oral
surgery: Enhancing diagnostics, treatment, and patient care. J
Clin Den & Oral Care. 3(1): 1-5.

Omid P, Soren F. (2025). The digital double: Data privacy,
security, and consent in Al implants. Digit J Eng Sci
Technol. 2(1): 105.

DO Panahi, DSF Eslamlou. (2025) Le péridontium:
Structure, fonction et gestionclinique. ISBN.

DO Panahi, DS Dadkhah. (2025) Sztucznainteligencja w
nowoczesnejstomatologii. ISBN.

Panahi O. (2025) The role of artificial intelligence in shaping
future health planning. Int J Health Policy Plann. 4(1): 1-5.

O Panahi, A Amirloo. (2025) Al-enabled IT systems for
improved dental practice management. On J Dent & Oral
Health.

(2025) L'IA dans la

DO Panahi, DS Dadkhah. (2025) A 1A
namedicinadentariamoderna. ISBN.
DO Panahi, DS Dadkhah.

L'intelligenzaartificialenell'odontoiatriamoderna. ISBN.

O Panahi, SF Eslamlou, M Jabbarzadeh. (2025)
Medicinadentaria digital e inteligéncia artificial. ISBN.

DO Panahi. (2021) Cellule
staminalidellapolpadentaria. ISBN.

O Panahi. (2021) Célulasmadre de la pulpa dental. Ediciones
Nuestro Conocimiento.

Panahi O. (2025) Al-enhanced case reports: Integrating
medical imaging for diagnostic insights. J Case Rep Clin
Images. 8(1): 1161.

Panahi O. (2025) Navigating the Al landscape in healthcare
and public health. Mathews J Nurs. 7(1): 56.

Panahi O. (2025) Innovative biomaterials for sustainable
medical implants: A circular economy approach. European
Journal of Innovative Studies and Sustainability. 1(2): 1-5.
DO Panahi. CTBOJIOBBICKICTKHITY IbIIBI3Y0A.

Omid Panahi, Alireza Azarfardin. (2025) Computer-aided
implant planning: Utilizing Al for precise placement and
predictable outcomes. Journal of Dentistry and Oral Health.
2(2).

Panahi O. (2024) The rising tide: Artificial intelligence
reshaping healthcare management. S J Publc Hith. 1(1): 1-3.
Panahi O. (2025) Al in health policy: Navigating
implementation and ethical considerations. Int J Health
Policy Plann. 4(1): 1-5.

Research Article

67

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

https://kelvinpublishers.com/

Panahi O. (2024) Bridging the gap: Al-driven solutions for
dental tissue regeneration. Austin J Dent. 11(2): 1185.

Panahi O, Zeinalddin M. (2024) The convergence of
precision medicine and dentistry: An Al and robotics
perspective. Austin J Dent. 11(2): 1186.

Omid P. (2024) Modern sinus lift techniques: Aided by Al.
Glob J Oto. 26(4): 556198.

O Panahi, M Zeinalddin. (2024) The remote monitoring
toothbrush for early cavity detection using artificial
intelligence (Al). 1JDSIR.

O Panahi, (2021) Stammzellenausdem Zahnmark. Verlag
Unser Wissen.

(0] Panahi, SF Eslamlou, M Jabbarzadeh.
Stomatologiacyfrowaisztucznainteligencja. ISBN.

O Panahi, SF Eslamlou, M Jabbarzadeh. (2025)
Odontoiatriadigitale e intelligenzaartificiale. ISBN.
O Panahi, SF Eslamlou, M Jabbarzadeh. (2025)

Dentisterienumérique et intelligence artificielle. ISBN.

O Panahi, SF Eslamlou, M Jabbarzadeh. (2025) Odontologia
digital e inteligencia artificial. ISBN.

O Panahi, SF Eslamlou, M Jabbarzadeh. (2025) Digitale
Zahnmedizin und kinstliche Intelligenz. ISBN.

Panahi O. (2025) Predictive health in communities:
Leveraging Al for early intervention and prevention. Ann
Community Med Prim Health Care. 3(1): 1027.

O Panahi, M Zeinalddin. (2024) The remote monitoring
toothbrush for early cavity detection using artificial
intelligence (Al). IJDSIR.

O Panahi. (2021) Stammzellenausdem Zahnmark. Verlag
Unser Wissen.

) Panahi, SF Eslamlou, M Jabbarzadeh.
Stomatologiacyfrowaisztucznainteligencja. ISBN.
O Panahi, SF Eslamlou, M Jabbarzadeh. (2025)
Odontoiatriadigitale e intelligenzaartificiale. ISBN.
O Panahi, SF Eslamlou, M Jabbarzadeh. (2025)

Dentisterienumerique et intelligence artificielle. ISBN.

O Panahi, SF Eslamlou, M Jabbarzadeh. (2025) Odontologia
digital e inteligencia artificial. ISBN.

O Panahi, SF Eslamlou, M Jabbarzadeh. (2025) Digitale
Zahnmedizin und kinstlichelntelligenz. ISBN.

Panahi O. (2025) Predictive health in communities:
Leveraging Al for early intervention and prevention. Ann
Community Med Prim Health Care. 3(1): 1027.

Panahi P, Bayilmig C, Cavusoglu U, et al. (2021)
Performance evaluation of lightweight encryption algorithms
for loT-based applications. Arabian Journal for Science and
Engineering. 46(4): 4015-4037.

Panahi U, Bayilmis C. (2023) Enabling secure data
transmission for wireless sensor networks based IloT
applications. Ain Shams Engineering Journal. 14(2): 101866.
Omid Panahi, Uras Panahi. (2025) Al-Powered loT:
Transforming diagnostics and treatment planning in oral
implantology. J Adv Artif Intell Mach Learn. 1(1): 1-4.
Panahi U. (2025) AD HOC Networks: Applications,
challenges, future directions. Scholars’ Press.

Panahi P, Dehghan M. (2008) Multipath video transmission
over Ad Hoc networks using layer coding and video caches.
In: ICEE 2008, 16™ Iranian Conference On Electrical
Engineering. 50-55.

Omid Panahi, M Gholizadeh. (2021) CucremanccnenoBatuii
B
MHPOPMAIMOHHBIXCUCTEMAXyTIPABICHUS3IPABOOXPAHECHIEM.
Sciencia Scripts Publishing.

Uras Panahi. (2025) Al-Powered loT: 54, O Panahi -
Transforming Diagnostics and Treatment Planning in, 2025.


https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=02UNk6QAAAAJ&hl=en&oi=sra

Volume 1| Issue 2

93. Mansoureh Zeynali. (2025) Will Al replace your dentist? The
future of dental practice. On J Dent & Oral Health. 8(3):
2025.

94. O Panahi. (2024) Artificial Intelligence: A new frontier
periodontology. Mod Res Dent.

95. O Panahi, S Dadkhah. Al in der modernen Zahnmedizin.

96. Panahi U. (2025) Redes AD HOC: Aplicacbes, Desafios,
Direccdes Futuras. Edicbes Nosso Conhecimento.

97. Panahi U. (2025) AD HOC networks: Applications.
Challenges, Future Paths. Our Knowledge.

98. Panahi U. (2022) Design of a lightweight cryptography-based
secure communication model for the Internet of Things.
Sakarya Universitesi.

99. Koyuncu B, Panahi P. (2014) Kalman filtering of link quality
indicator values for position detection by using WSNS.
International Journal of Computing, Communications &
Instrumentation Engineering.

100.Koyuncu B, Gokce A, Panahi P. (2015) Archaeological site
birarkeolojik sit
alaniinrekonstriiksiyonundakibiitiinlestiricioyunmotorutaniti
mi. In: SOMA 2015.

101.Panahi O, Eslamlou SF. Peridonio: Struttura, funzione e
gestioneclinica.

102.Panahi O, Dadkhah S. Al in der modernen Zahnmedizin.

103.Panahi O. Cellules souches de la pulpedentaire.

104.0mid Panahi, Faezeh Esmaili, Sasan Kargarnezhad. (2024)
HckyccTBenHbliiunTeiekr B cromatoiorud. SCIENCIA
SCRIPTS Publishing.

105.Panahi O, Melody FR. (2011) A novel scheme about
extraction orthodontic and orthotherapy. International Journal
of Academic Research. 3(2).

106.Panahi O. (2025) The evolving partnership: Surgeons and
robots in the maxillofacial operating room of the future. J
Dent Sci Oral Care. 1: 1-7.

107.Panahi O, Dadkhah S,
nowoczesnejstomatologii.

108.Panahi O. (2025) The future of medicine: Converging
technologies and human health. Journal of Bio-Med and
Clinical Research. RPC Publishers. 2.

109.Panahi O, Raouf MF, Patrik K. (2011) The evaluation
between pregnancy and periodontal therapy. Int J Acad Res.
3:1057-1058.

110.Panahi O, Nunag GM, Nourinezhad Siyahtan A. (2011)
Molecular Pathology: P-115: Correlation of helicobacter
pylori and prevalent infections in oral cavity. Cell Journal
(YYakhteh): 12(1): 91-92.

111.Panahi O. (2025) The age of longevity: Medical advances
and the extension of human life. Journal of Bio-Med and
Clinical Research. RPC Publishers. 2.

112.Panahi O, Eslamlou SF. Peridoncio: Estructura, funcién y
manejoclinico.

113.0mid Panahi, Sevil Farrokh. (2025) Building healthier
communities: The intersection of Al, IT, and community
medicine. Int J Nurs Health Care. 1(1): 1-4.

114.0mid Panahi. CTBOJOBBICKIIETKHITYIHITBI3Y0A.

115.Panahi O. (2025) Nanomedicine: Tiny technologies, big
impact on health. Journal of Bio-Med and Clinical Research.
RPC Publishers. 2.

116.0mid Panahi, Amirreza Amirloo. (2025) Al-enabled IT
systems for improved dental practice management. On J Dent
& Oral Health. 8(4): 2025.

117.Panahi O. (2013) Comparison between unripe Makopa fruit
extract on bleeding and clotting time. International Journal of
Paediatric Dentistry. 23: 205.

118.Panahi O, Eslamlou SF. Peridontium: Struktura, funkcja |
postepowaniekliniczne.

Sztucznainteligencja ~ w

Research Article

https://kelvinpublishers.com/

119.Panahi O, Eslamlou SF. (2025) Artificial intelligence in oral
surgery: Enhancing diagnostics, treatment, and patient care. J
Clin Den & Oral Care. 3(1): 1-5.

120.Panahi O, Eslamlou SF, Jabbarzadeh M. Odontoiatriadigitale
e intelligenzaartificiale.

121.0mid P, Soren F. (2025) The digital double: Data privacy,
security, and consent in Al implants. Digit J Eng Sci
Technol. 2(1): 105.

122.Panahi O, Eslamlou SF, Jabbarzadeh M. Medicinadentaria
digital e inteligéncia artificial.

123.Panahi O. Stammzellenausdem Zahnmark.

124.Panahi O. (2025) Al-enhanced case reports: Integrating
medical imaging for diagnostic insights. J Case Rep Clin
Images. 8(1): 1161.

125.Panahi O. (2025) Navigating the Al landscape in healthcare
and public health. Mathews J Nurs. 7(1): 5.

126.Panahi O. (2025) The role of artificial intelligence in shaping
future health planning. Int J Health Policy Plann. 4(1): 1-5.

127.Panahi O, Falkner S. (2025) Telemedicine, Al, and the future
of public health. Western J Med Sci & Res. 2(1): 10.

128.Panahi O, Azarfardin A. Computer-aided implant planning:
Utilizing Al for precise placement and predictable outcomes.
Journal of Dentistry and Oral Health. 2(1).

129.Panahi O. (2025) Al in health policy: Navigating
implementation and ethical considerations. Int J Health
Policy Plann. 4(1): 1-5.

130.Panahi 0O, Eslamlou SF, Jabbarzadeh M.
Stomatologiacyfrowaisztucznainteligencja.

131.Panahi O. (2025) Innovative biomaterials for sustainable
medical implants: A circular economy approach. European
Journal of Innovative Studies and Sustainability. 1(2): 1-5.

132.Panahi O. (2024) Bridging the gap: Al-driven solutions for
dental tissue regeneration. Austin J Dent. 11(2): 1185.

133.Panahi o, Eslamlou SF, Jabbarzadeh M.
Dentisterienumerique et intelligence artificielle.

134.Panahi O, Zeinalddin M. (2024) The convergence of
precision medicine and dentistry: An Al and robotics
perspective. Austin J Dent. 11(2): 1186.

135.0mid P, Mohammad Z. (2024) The remote monitoring
toothbrush for early cavity detection using Artificial
Intelligence (Al). 1JDSIR. 7(4): 173-178.

136.0mid P. (2024) Modern sinus lift techniques: Aided by Al.
Glob J Oto. 26(4): 556198.

137.Panahi O. (2024) The rising tide: Artificial intelligence
reshaping healthcare management. S J Publc Hlith. 1(1): 1-3.

138.Panahi P. (2008) Multipath local error management technique
over Ad Hoc networks. In: 2008 International Conference on
Automated Solutions for Cross Media Content and Multi-
Channel Distribution. 187-194.

139.Panahi O, Eslamlou SF, Jabbarzadeh M. Digitale
Zahnmedizin und kinstlichelntelligenz.

140.Panahi U. (2025) Ad Hoc Networks: Applications,
challenges, future directions. Scholars’ Press.
141.Panahi u. Ad Hoc-Netze: Anwendungen,

Herausforderungen, zukunftige Wege, Verlag Unser Wissen.

142.Panahi O, Eslamlou SF, Jabbarzadeh M. Odontologia digital
e inteligencia artificial.

143.Koyuncu B, Gokce A, Panahi P. (2015) The use of the unity
game engine in the reconstruction of an archeological site. In:
19" Symposium on Mediterranean Archaeology (SOMA
2015). 95-103.

144.Koyuncu B, Meral E, Panahi P. (2015) Real time geolocation
tracking by using GPS+GPRS and Arduino based SIM908.
IFRSA International Journal of Electronics Circuits and
Systems (11JECS). 4(2): 148-150.



