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The prevailing view of artificial intelligence (Al) in medicine
is that it will support physician-led care. The American Medical
Association regularly calls Al augmented intelligence to focus on
Al's assistive role. Similarly, the American College of Physicians ar-

gues that Al "should be limited
to a supportive role in clinical
Supplemental content decision-making" and “should

not replace physician decision-
making." In A Giant Leap: How Al Is Transforming Healthcare and
What That Means for Our Future, Wachter' argues that the highest
tier of care will be Al-aided physicians, whereas Al-only care will be
medicine's "economy class.”

We disagree. In cognitive medical functions, Al-alone medical
care is likely to be better than physician-only or physician-Al hybrid
care. Large language models (LLMs) were only publicly introduced
in November 2022, and already generative Al rivals or outperforms
licensed physicians at 5 fundamental cognitive medical tasks:
(1) eliciting medically relevant information; (2) establishing a differ-
ential diagnosis; (3) specifying diagnostic testing; (4) prescribing
guideline-concordant treatment; and (5) managing chronic dis-
eases. The gap between physicians' and LLMs' performance will
likely widen because Al is rapidly improving, whereas physicians'
skills are threatened by Al-induced deskilling.?>

Data from medicine and other fields suggest that when Al-
alone performance is consistently superior to human-alone perfor-
mance, Al alone surpasses human-Al hybrids. Paradoxically, hybrid
care in which humans are in (or on) the loop to correct Al errors is
likely to worsen rather than improve Al performance. Review of all
published articles on Alin medicine since January 1, 2024, shows that
medicineis rapidly approaching the transition point at which Al alone
will exceed physicians and physician-Al hybrids in providing the best
care at 5 fundamental cognitive medical tasks.

When Does Al Alone Exceed Physicians?

First, Al gathers patient information as effectively as, if not more ef-
fectively than, physicians (eTable 1in the Supplement). Using 159
objective structured clinical examination simulated case scenarios
covering multiple specialties, physicians judged Google's Articu-
late Medical Intelligence Explorer as significantly better than phy-
sicians at eliciting patient actors' complaints (97% vs 50% favor-
able), systems review (88% vs 35%), medical history (85% vs 50%),
family history (50% vs 21%), and medication history (68% vs 45%)
(P < .00 for all comparisons).

Second, many LLMs, including ChatGPT 03, Microsoft Al Diag-
nostic Orchestrator, and Google's Articulate Medical Intelligence Ex-
plorer, produce more accurate diagnoses than physicians (eTable 1
in the Supplement). ChatGPT 03 ranked the final diagnosis first in
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60% of 377 real-world complex cases, whereas 20 internal medi-
cine physicians did so in only 15.9% of a 302-case subset.

Third, Al can more precisely select tests to establish a defini-
tive diagnosis than physicians can (eTable 1in the Supplement).
When instructed to stay within an $8000 budget on 56 real-world
complex cases, Microsoft Al Diagnostic Orchestrator reached the
correct final diagnosis 4.02 times more frequently at 19.1% lower cost
($2396 vs $2963) than physicians without access to colleagues, text-
books, or the internet.

Fourth, compared with physicians, Al alone excels at recom-
mending guideline-concordant treatments (eTable 1in the Supple-
ment). Inthe Google Articulate Medical Intelligence Explorer study,
Al prescribed more appropriate treatment than licensed primary care
physicians (90% vs 37% favorable, respectively; P < .001). Simi-
larly, Cedars-Sinai's Al provided optimal treatment recommenda-
tions in 77.1% (95% Cl, 72.7%-80.9%) of 461 real patient cases,
whereas physicians did so in only 67.1% of cases (95% Cl, 62.9%-
711%).

Fifth, at least for hyperlipidemia, osteoarthritis, diabetes, and
breast cancer, Al is better at chronic disease management, with the
ability to monitor patients and adjust medications more frequently
and accurately than physicians (eTable 1in the Supplement). For
instance, a 2023 randomized clinical trial found that 16 patients
with type 2 diabetes who discussed their clinical data with a voice-
based Al that provided them with updated insulin dosing instruc-
tions after each conversation had shorter time to optimal insulin
dose (median, 15 vs >56 days; P = .006), greater insulin adherence
(83% vs 50%; P = .01), and lower diabetes-related emotional dis-
tress (difference, 3.6 points; P = .03) than 16 patients who had
standard physician-titrated insulin augmented by automated daily
voice reminders to log insulin.

Overall, the preponderance of studies published since 2024
(eTable 1in the Supplement) suggests Al alone is currently equiva-
lent or superior to humans alone at 5 core cognitive medical tasks.
More important, LLMs are rapidly improving. Most studies do not
use reasoning models, a newer class of LLMs introduced in late 2024
that use optimized problem-solving methods. Reasoning models ex-
ceed nonreasoning models by greater amounts at cognitively de-
manding tasks, such as clinical care.

When Do Humans Alone Equal or Exceed Al Alone?

Excluding radiology, a domain in which Al alone does not reliably
exceed physicians, only 9 studies published since January 1, 2024,
concluded that physicians alone are equivalent or superior to Al
alone at 5 fundamental cognitive medical tasks (eTable 1in the
Supplement).*® Most exclude the best Al models, are outdated, or
have methodological flaws.
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One study showed humans alone exceeding Al alone at differ-
ential diagnosis, test ordering, and prescribing guideline-
concordant treatment in 80 emergency and intensive care cases
(Hager et al in eTable 1in the Supplement). However, the study ex-
cluded the best Al models—OpenAl's and Google's LLMs—
underestimating Al's abilities. Similarly, an 83-study meta-analysis
claimed nosignificant difference between Aland all physicians (P = .10)
and worse performance by Al than expert physicians (P = .007). But
80 of the 83 studies used outdated versions of ChatGPT, likely failing
to accurately represent Al's current capabilities.

Overall, although many of the studies indicating that humans
alone exceed Al alone are flawed, some evidence suggests humans
alone currently match or exceed the best Al-alone performance at
particular cognitive medical tasks, such as diagnosing paroxysmal
atrial fibrillation and cases with atypical features (eTable 1in the
Supplement).

Studies comparing Al and physicians often use LLMs out of the
box without customized prompts and agent architectures (eTable 1
inthe Supplement). Such customization includes task-specific safety
guardrails and structured logic that instructs LLMs on sequences of
clinical steps for particular scenarios and the LLM's role (eg, “You are
aprimary care physician seeking to stabilize chronic disease”). Large
language models with customized architectures markedly outper-
form naive architectures, generating more accurate diagnoses, test
ordering, and guideline-concordant treatment and reducing safety
incidents.”'° Thus, existing studies may systematically underesti-
mate Al performance (eTable 1in the Supplement).

How Does Al Alone Compare With Physician-Al Hybrids?
Counterintuitively, when Al alone is better at a task than humans
alone, human-Al hybrids actually degrade performance compared
with Al alone (eTable 2 in the Supplement). Thus, as Al improves,
having humans in the loop will likely worsen patient care.

A 2024 meta-analysis of 106 experiments with human-Al
hybrids—at least 20 were in medicine—found that when humans
alone were better at a task than Al alone, human-Al hybrids im-
proved human performance (g = 0.46; 95% Cl, 0.28-0.66;
t,04 = 5.06; 2-tailed P < .001) (eTable 2 in the Supplement). Con-
versely, when Al alone was better than humans alone, deploying
human-Al hybrids significantly worsened performance compared
with Al alone (g = -0.54; 95% ClI, -0.71 to -0.37; t,o, = -6.20;
2-tailed P < .001). The meta-analysis found that for content-
creation tasks specifically, hybrids exceed Al alone. However, this
findingincluded all content-creation tasks regardless of whether hu-
mans alone or Al alone was better. Consequently, this finding has lim-
ited relevance to whether Al alone exceeds hybrids when Al alone
exceeds humans alone. A 2025 review of 52 clinical studies found
that physician-Al hybrids "had a lower reliability level than the best
performer [of either Al alone or human alone]” (B = -0.019;
SE = 0.007;t = -2.872; P = .006) (eTable 2 in the Supplement). The
authors concluded that physician-Al hybrids “neither outper-
formed medical Al alone nor surpassed the best of clinicians or medi-
cal Al alone.”

Similarly, using real patient cases, OpenAl's ChatGPT-4 alone had
a median diagnostic reasoning score of 92% (95% Cl, 76%-100%;
IQR, 82%-97%), whereas physicians using ChatGPT-4 scored 76%
(IQR, 66%-87%). A study found that on the same cases, o1 preview
alone, a more advanced OpenAl reasoning model, scored even

JAMA September 15,2026 Volume 336, Number 11

higher, at 97% (IQR, 95%-100%) (Brodeur et al in eTable 2 in the
Supplement). However, they did not conduct a direct comparison
using ol-preview hybrids.

A few studies concluded that physician-Al hybrids exceed Al
alone (eTable 2 in the Supplement). One study found that a
"human-Al hybrid team outperform[ed] both [human and Al]
agents" atidentifying colon lesions (Reverberi et alineTable 2in the
Supplement). Another study found that physician-Al hybrids ex-
ceed Al alone at diagnosing paroxysmal atrial fibrillation (Zhang et al
ineTable 2inthe Supplement). In both studies, Al alone did not clearly
exceed physician-alone performance.

A 2025 study reported that physician-Al hybrids exceeded Al
alone at differential diagnosis (Zoller et al in eTable 2 in the Supple-
ment). However, in this study, Al—not humans—controlled the hy-
brid's final diagnostic decisions, which is not the decision-making
model of physician in the loop advocated by the American Medical
Association, American College of Physicians, and hybrid proponents.!
Another study tested an Al-controlled hybrid and a physician-
controlled hybrid at tumor identification (Ruffle et al in eTable 2 in
the Supplement). The Al-controlled hybrid exceeded Al alone,
whereas the physician-controlled hybrid underperformed Al alone,
suggesting that when Al alone exceeds hybrids, it is not merely a
trainingissue. In Al-alone and Al-controlled hybrids, physicians' ability
tointroduce error is greatly diminished compared with their ability
to do so with physician-controlled hybrids.

Artificial intelligence alone exceeds human-Al hybrids beyond
medicine. In chess, in 1997 Deep Blue beat Garry Kasparov, the world
champion. The last time a human alone beat Al alone at chess was
2005." By 2017, Al alone surpassed even the most skilled human-Al
hybrids in chess. Despite a 12-year period of hybrid dominance, as
Alimproved Al alone eventually consistently dominated. Similar find-
ings that Al alone exceeds human-Al hybrids exist in other fields
(eTable 2 inthe Supplement). Medicine is more complex than chess.
Physicians’ choices are less clearly defined and less certainly linked
to outcomes. However, the evolution seems to be that when Al
alone completely exceeds humans alone, then Al alone eventually
exceeds human-Al hybrids because humans in the loop degrade Al
performance.

Why Does Al Alone Exceed Physician-Al Hybrids?

Althoughintegrating humans in the loop catches some Al errors and
adds insights, it also introduces errors when humans contribute er-
rors and incorrectly overrule Al."> Humans perform poorly at decid-
ing when to trust Al, especially when Al exceeds them.''* This poor
human decision-making is partly driven by algorithm aversion (dis-
trust of Al). Algorithm aversion is evident in 75% of studies on algo-
rithmic advice and persists even when humans know they are less
accurate than AL'>7® In high-stakes tasks with high-expertise
decision-makers, such as expert physicians, algorithm aversion
seems consistently greatest.'!” In medicine, algorithm aversion
causes significant inaccuracy because humans have lower medical
accuracy than Al and struggle at integrating cross-specialty medi-
cal knowledge, which Al does easily (eTable 1in the Supplement).’®
As Alimproves and exceeds humans, physicians' error-catching and
insight-adding benefits dwindle, whereas physician-introduced er-
rors remain constant or increase. This problem may worsen be-
cause physicians are likely to become increasingly deskilled. Artifi-
cial intelligence generates some upskilling benefit for new physicians
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butinduces an overall physician deskilling.>'® Such deskilling seems
inevitable without intentional upskilling programs or Al nonuse.

Caveats and Additional Research

Most studies comparing Al alone with physicians alone and
physician-Al hybrids are simulations of discrete cognitive medical
tasks, not analyses of real clinical interactions. More assessments
of Al in real-life clinical encounters are essential and seem to be
expanding.29?' Liability, regulatory, and reimbursement barriers
limit studies examining Al alone in real clinical interactions, which
impedes accurate assessments of Al-alone real-life clinical
performance.

Adversarial stress testing suggests that LLMs are still brittle in
some cases.?2 Bean et al*3 found that “transmission of information
between the LLM and the user...[is]a particular point of failure.” This
failure is not detected when text-based clinical vignettes are fed di-
rectly to LLMs, as they are in many simulated studies, which may
overestimate Al clinical performance. Johriet al** proposed a frame-
work to address this problem in future studies.

Simultaneously, more studies should compare Al alone with phy-
sician-Al hybrids. Physician-Al hybrids reliably exceed physicians
alone, which has induced the erroneous assumption that physi-
cian-Al hybrids also exceed Al alone,”® causing studies to treat phy-
sician-Al hybrids as the criterion standard and to minimize compari-
sons with Al alone.?® This method may obscure the extent and
frequency to which Al alone exceeds physician-Al hybrids.

Artificial intelligence alone exceeding hybrids at cognitive medi-
cal tasks is necessary but insufficient for clinical implementation.
Many, though not all, cognitive medical tasks are associated with
physical procedures and examinations that robotics does not yet en-
able Al to perform autonomously. Surgeries, deliveries, interven-
tional radiology, and colonoscopies are a few examples. Accord-
ingly, in many workflows autonomous Al for cognitive tasks must be
integrated with physicians performing physical tasks. There are also
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engineering challenges and high start-up costs associated with Al
clinical implementation, which could slow Al deployment.

Also, Al fails differently than physicians. Tail risks from sources,
suchasinternetloss, cyberattacks, and hallucinations, will be greater
with autonomous Al than hybrids and must be weighed against au-
tonomous Al's higher diagnostic and treatment accuracy (eTables 1
and 2 in the Supplement).

One study showed that the design of hybrid workflows can affect
hybrid performance, and there has been insufficient testing on which
Al implementations are optimal (Agarwal et al in eTable 2 in the
Supplement). However, as long as a hybrid is human controlled,
workflow design improvements seem unlikely to eliminate the
human-introduced error present in hybrids and absent in Al alone.

Finally, publication bias exists. A 2025 study (Liu et alin eTable 2
in the Supplement) noted that "failures or negative outcomes of
medical Al are often not formally reported,” although this is chang-
ing as Al failures become more rare and notable. Additionally, the
best Al-alone algorithms in other areas, such as finance, are rarely
reported because firms seek to preserve advantages of superior Al.
These biases are likely to distort our understanding.

Conclusions

The prevailing claim that physician-Al hybrids, such as Al decision
support for physicians, will be the highest standard of care is un-
proven. Thatinthe near future Al-alone may provide better patient
care than physicians or physician-controlled hybrids at 5 fundamen-
tal cognitive medical tasks is unsettling but seems probable.

Even when Al alone is superior, significant barriers to imple-
mentation remain. Nonetheless, superior autonomous Al will likely
be ready to be deployed for real-world cognitive medical tasks in
some, maybe many, workflows by 2030. Consequently, physi-
cians, policymakers, and others need to urgently devise ap-
proaches to workflow, liability, regulation, reimbursement, and medi-
cal education.
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