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1. Abstract

The human imagination is crucial for innovation, problem-solv-
ing, and adaptation. While artificial intelligence systems can mim-
ic certain aspects of human imagination, they lack the depth and
complexity of human cognition. This article explores how artificial
intelligence might augment physicians imagination, exploring core
imaginative constructs: visual imagination, coherence, counterfac-
tual thinking, mental time travel, hypothetical thinking, theory of
mind, problem-solving, and planning.

This article shows that artificial intelligence excels in generating
images, analyzing complex data, and simulating scenarios, offer-
ing valuable insights for physicians in areas such as improved di-
agnostics, treatment planning, and personalized care through their
powerful natural language processing, deep neural networks, pre-
dictive modeling, and statistical algorithms.

Finally, this review shows that the current artificial intelligence
systems cannot fully replicate the intuitive, creative, and emo-
tionally driven nature of physicians imagination. It recommends
that future artificial intelligence development research focus on
creating meaningful physician-artificial intelligence collaboration
incorporating ethical reasoning, adaptability to new contexts, and
understanding patients values and narratives.

2. Introduction

Human imagination is a fascinating, complex cognitive process
that allows individuals to transcend their sensory experiences and
envision possibilities beyond the tangible physical world [1]. It
can be defined as a cognitive ability that enables us to generate
and manipulate mind-generated information to create representa-
tions that we perceive and feel with implications in our day-to-day
lives [2]. It allows us to create, innovate, and dream [3,4]. Human

imagination is the bedrock of arts, scientific discovery, and tech-
nological revolution [5].

The human imagination has intrigued scientists and researchers in
human biology, neurology, psychology, sociology, and philosophy.
It is believed that imagination is rooted in our evolutionary journey
and allows us to adapt and thrive in diverse environments [6].

From a biological and neurological basis, it is believed to origi-
nate from areas responsible for memory, emotion, and executive
functions. For example, Comrie et al. think it originates in the
hippocampus [7]. Others specified that the anterior hippocampus
is vital in perception, imagination, and episodic memory, linking
high-level cognitive functions with other brain structures [8].

It is important to note that areas of the brain linked to imagination
are not confined to the hippocampus. Others defined brain pari-
etal areas as fundamental for verbal creative imagination and areas
for selective suppression of visual imagination, and non-dominant
brain hemispheres are linked to problem-solving abilities requiring
insights [9].

Psychologists have studied imagination as a mental property
linked to creativity, problem-solving, and mental simulation [10].
Meanwhile, in sociology, imagination was found to foster empathy
and collaboration by allowing us to consider other perspectives.
Philosophically, it raises questions about the nature of reality and
our capacity for free thought.

The full extent of human imaginative capabilities and their various
underpinnings remain largely unknown. However, personal factors
like expertise, personality, motivation, and environment all seem
to play a critical role in human imagination development [11]. This
could explain the difficulty in creating artificial intelligence (AI)
systems mirroring human imagination.
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Al is progressively designed to mimic human cognition, including
some aspects of imagination [12]. For example, machine learning
and neural networks enable Al systems to generate novel content
[13], simulate various scenarios [14], and engage in creative prob-
lem-solving [15]. Nonetheless, the Al imagination capabilities fall
short of that of humans in critical areas, as will be discussed in the
following sections of this paper.

The importance of this article lies in the attempt to explore the
intersection between human physicians imagination and Al. En-
hancing medical practice through improved diagnostic accuracy,
personalized treatment plans, and innovative healthcare solutions
can be at least theoretically achieved by augmenting physicians
imagination with Al.

The article seeks to understand the potential and limitations of Al
in complementing physicians imaginative constructs. It will ex-
plore crucial human imaginative components and explore where
Al converges to augment or diverge from them.

3. Al in Augmenting Physicians Imagination
3.1. Visual Imagination

Physicians often use their imagination to visualize different pa-
tient scenarios, anatomical details, and the effects of their medical
interventions on their patient without actual direct visual obser-
vation. This cognitive skill is crucial for diagnosis [16], interven-
tion planning like surgery [17], and understanding hidden patient
conditions [18]. Obviously, visual imagination requires extensive
clinical knowledge, experience, and comprehension of complex
human biological systems.

Al can offer a computational counterpart to physicians visual im-
agination, leveraging technologies like Generative Adversarial
Networks (GANs) and Convolutional Neural Networks (CNNs)
[19,20]. These technologies enable Al systems to excel in gener-
ating new images, recognize patterns in different medical images,
and simulate surgical outcomes. However, Al in this context is
limited by its training data and lacks the intuitive cross-discipli-
nary synthesis inherent to human physicians.

Despite the difference between physicians visual imaginations and
that of the Al, the potential for the Al to enhance the visual im-
agination of physicians beyond their natural human limitations is
massive. Al can provide advanced imaging analysis, help visualize
disease outcomes through disease progression models [21], and
construct virtual simulations of different interventions [22].

While it is true that Al can enhance physicians visual imagina-
tion, the physicians and Al diverge in the qualitative nature of this
human cognitive trait. As part of human nature, physicians imag-
ination is intrinsically creative and intuitive, whereas Al operates
within programmed and data-driven boundaries.

Future research could bridge this gap by incorporating creativity
and intuition into more sophisticated Al visual processing models.

These models can be integrated with augmented and virtual reality
technologies.

3.2. Coherence in Imagination

Coherence in imagination allows physicians to connect their clin-
ical knowledge, patient histories, physical examinations, and di-
agnostic data, whether complete or not, to develop a unified un-
derstanding of the patient condition [23]. This crucial cognitive
skill becomes even more critical during patient encounters that are
complex and uncertain.

In contrast to physicians imaginative coherence, Al achieves its
own through algorithms and data analysis [24]. Clearly, Al ana-
lyzes vast data sets to identify patterns and make predictions. Al
systems rely on statistical correlations and logic [25]; however,
that differs from physicians ability to synthesize diverse informa-
tion intuitively. Al systems in this context still struggle to handle
nuanced cases or sparse data [26].

In a practical sense, both physicians and Al aim for coherent in-
terpretations of medical conditions. In this respect, Al armed with
training on extensive datasets and its ability to recognize patterns
and provide diagnostic suggestions could enhance physicians ana-
lytical abilities by offering powerful data-driven insights.

Like visual imagination discussed earlier, coherence has a quali-
tative nature that makes human physicians different from Al sys-
tems or agents. Physicians imaginative coherence incorporates
emotional, psychological, and social aspects [27], which current
Al systems cannot grasp. Bridging this gap may require research
and enhancing Al systems natural language processing, interpre-
tative and ethical dimensions to capture the subtleties of patient
narratives and holistic care.

3.3. Counterfactual Thinking

Counterfactual thinking is imagining alternatives to past events
that can affect emotions, behavior, decisions, and performance
[28,29]. Physicians often contemplate alternative scenarios and
outcomes even if they did not happen. Counterfactual thinking al-
lows physicians to reflect on past decisions and different patients
care approaches and learn from even hypothetical outcomes. It en-
hances their diagnostic, treatment, and communication strategies
by exploring various possibilities and consequences.

Al algorithms employ some counterfactual thinking that simulate
various scenarios based on different inputs [30]. Hence, it can aug-
ment physicians counterfactual thinking by rapidly generating and
analyzing numerous scenarios, especially in complex situations.
However, like the limitations discussed previously, current Al al-
gorithms are limited by the data and lack the reflective and intro-
spective qualities inherent in human physicians thoughts [31].

Deep reflection and consideration of emotional and ethical di-
mensions of alternate scenarios are the core areas where physi-
cian imagination diverges from Al imagination and counterfactual
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thinking. Future Al enhancements could include more advanced
simulation models integrating patients values and ethical consid-
erations to bridge this gap.

3.4. Mental Time Travel

Mental time travel (MTT) can be defined as projecting oneself
through time to revisit past experiences or anticipate future events
[32]. This cognitive ability is instrumental for physicians to eval-
uate the evolution of diseases, foresee future health outcomes, and
derive insights from prior cases. It also facilitates reflection on
treatment effectiveness and future care planning considering phy-
sicians personal experiences, biases, and emotions.

Compared to physician MTT, Al systems navigate MTT differ-
ently [33]. These systems use predictive analytics and analysis
of historical data to forecast health events [34]. Both physicians
and Al systems aim to grasp healthcare issues from their temporal
dynamics. Al could support physicians foresight by discovering
trends and simulating long-term patients outcomes.

However, unlike human physicians, Al systems obviously lack
personal experience of time. They also lack the human narrative,
failing to embed data within patients emotional and personal sto-
ries.

To bridge this gap, Al advancement may incorporate narrative
analysis and emotional contexts to allow Al systems to understand
patients histories and storytelling elements, simulate potential pa-
tients journeys, and provide a comprehensive view of future sce-
narios.

3.5. Hypothetical Thinking

Physicians hypothetical thinking utilizes what-if scenarios to nav-
igate uncertainties in diagnosis, therapy planning, and risk man-
agement [35,36]. Therefore, this cognitive process is crucial for
balancing treatment pros and cons, foreseeing complications, and
formulating backup strategies.

Similar to physicians, Al is trained to employ hypothetical think-
ing in decision-making [37], where Al enhances this process by
efficiently generating complex scenarios aiding evidence-based
medical practice through statistical outcome predictions [38]. It
also supports hypothetical thinking through simulations and mod-
eling. For example, Al can model drug effects, disease spread, and
intervention outcomes [39].

Contrary to physician hypothetical thinking, Al is limited by the
training data and lack of capacity to integrate intangible factors
like patients preferences or ethical nuances. Moreover, physicians
reasoning encompasses a broader range of unquantifiable factors
compared to the confines of Al datasets.

To bridge the physicians-Al hypothetical thinking gap, training Al
systems that are currently falling short of human cognitive breadth
must aim to incorporate qualitative data and model ethically com-
plex decisions, striving for a richer and more holistic approach to
decision support.

3.6. Theory of Mind

In our view, nothing can help physicians empathize with patients,
predict their concerns, and communicate effectively like the the-
ory of mind (ToM). The ToM describes the cognitive ability to
attribute and understand mental state, such as beliefs and desires in
oneself and others, recognizing that others have different perspec-
tives than ours [40]. Hence, this theory is crucial for delivering pa-
tient-centered care, ensuring treatment adherence, and managing
patients expectations.

Given the apparent differences between physicians and Al in this
context, Al could support physician ToM through data analytics,
aiding in the customization of care and enhancing communication.
Through these data analytics, it can simulate empathetic respons-
es, recognize behavioral patterns, and predict certain behaviors
and preferences [41]. However, no matter how Al supports phy-
sician ToM, this does not equate to a genuine understanding of
others subjective experiences.

The gap between physician ToM and Al simulation is significant
because it is rooted in the fundamental aspects of consciousness
and emotional intelligence. To narrow this gap, natural language
and emotional recognition technologies must be advanced to sim-
ulate a more human-like understanding.

3.7. Problem-Solving

Physicians encounter clinical problems with myriad variables and
possible outcomes in their daily practice. These situations drive
honing cognitive skills like imagination to identify, analyze, and
solve problems. As stated earlier, physicians have a unique blend
of knowledge, clinical experiences, creativity, and intuition that
position them to skillfully navigate diagnoses, treatment options,
and unforeseen complications.

While physicians switch efficiently between different imaginative
constructs to solve clinical problems effectively [42], Al uses al-
gorithms and data analysis, offering solutions grounded in pattern
recognition, statistical probabilities, and established rules [43]. In
this respect, Al armored with unparalleled data processing speed
and volume is currently used in disease diagnosis, patients out-
comes predictions, and treatment recommendations.

Undoubtedly, Al systems supplement physicians with insights and
evidence-based recommendations invaluable in intricate scenarios
that may otherwise overwhelm human problem-solving capabili-
ties [44]. Nonetheless, the difference between them is fundamen-
tal.

Physicians and Al problem-solving diverge in their essence and
breadth. Physicians incorporate empathy, ethical judgment, and
management of uncertainties, aspects Al systems current state
does not fully embrace. Two issues need to be considered to nar-
row the chasm between physicians-centric problem-solving cogni-
tive skills and Al analytical power.
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First, Al systems must be advanced to complement rather than re-
place the intricate decision-making processes of physicians. Sec-
ond, and as might have been stated elsewhere, future Al systems
must be enhanced to integrate ethical reasoning, adaptability to
new situations, and context-sensitive learning to narrow the gap.

3.8. Planning

In patient care, planning encompasses forecasting, strategizing,
and preparing for future actions. Therefore, in this regard, phy-
sicians consider immediate and long-term care aspects, such as
treatment plans, follow-up appointments, and patient condition
trajectories.

Like other imaginative skills, the physicians planning process de-
mands a comprehensive blend of clinical expertise and foresight
to predict and adapt to potential future changes and complications
to ensure successful patients outcomes and overall care delivery.

Al systems powered with planning tools grounded in analyzing his-
torical data and trends could enhance physicians planning through
predictive modeling [45], resource optimization, and scheduling
algorithms [46]. This capability could facilitate efficient treatment
schedules, healthcare resources management, and the forecasting
of patients admissions and discharges.

Physicians planning excels in flexibility and individualized patient
considerations, traits that Al system efficiency-centric planning
currently lacks. Efforts to bridge this gap must focus on advancing
Al systems to supplement the physicians intricate patient-centered
planning processes.

Bridging this might be achieved by creating Al systems with ad-
aptable planning features capable of real-time adjustments to pa-
tients conditions and incorporating patients preferences into care
plans to achieve a personalized patient-centered approach.

4. Discussion

While Al systems can use existing data to extrapolate and replicate
patterns to help physicians provide thoughtful patient care, they
obviously lack the consciousness and intrinsic depth of emotions
that characterize human imaginative capacity.

Even if Al-generated content can be indistinguishable from that
of humans in certain areas [47], it typically lacks the human-set
parameters, spontaneity, and intentionality of human thought [48].

Al systems have unparalleled potential capabilities to augment the
various imaginative constructs of physicians. These capabilities
are rooted in handling complex data and generating insights that
would otherwise overwhelm the already busy and overwhelmed
physicians.

However, human imagination is driven by existential motivations
that Al systems do not possess. These motivations include fear,
curiosity, and the search for meaning. Understanding these fun-
damental differences between human imagination and that of Al
helps highlight the practical limitations of Al in replicating the full

spectrum of human imaginative processes.
5. Conclusion

The potential of Al systems to augment physicians imaginative ca-
pabilities is promising but will continue to be challenging, at least
in the foreseeable future. They excel in data analysis and pattern
recognition but lack nuanced human cognition.

The physician-Al partnership in this respect could revolutionize
diagnostics, personalized patient care, and innovative patient care
solutions, but this necessitates a collaborative approach and further
research to close the current gap. However, the focus must be on
augmentation rather than replacing or replicating physicians cog-
nition and imagination.
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