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° qa ng u lII M(Sh k 201 1) Attributability, Answerability, and
E 7 oema er’ Accountability: Toward a Wider
Theory of Moral Responsibility*

David Shoemaker

- A4S (attributability):
EX HQI/EHE HRRH(ALE)% A

- 8&t4(answerability):
EX W9|/Ei= S HEfots 0|RS BRI HAE 2 87

- 424 (accountability):
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[9I tsg]ot 2

=> 7|4 82/ L Al9 & T [ E2 HEH/SEH 12,
AIZH R RFI2| & % 271 0f2ie| 2elrt.
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<-> QIZt MY T
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& 1: 912 -> S3M

= > DjAl/oi2 ol 74 =9! (Floridi, 2016)

input 3

put hidden tput
lay layer lay
history .
input | 7
|
input 2 |- DMA
: . . [oulpu[]
@
@

input4 )—

Figure 3. A multi-agent system as a multi-layered neural network.

» 3%(shared) / 2| (vicarious) / F=H(collective) 24
.I

* X[2|(command) A2, 212t-7|7 & 28(Nyholm, 2023)
> M SH| AL + SR SA| 7HQIR 0] 7|Chok ARZIol|A| 22! @M HiE(Gong, 2026)
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Reframing the responsibility gap in medical artificial

Meaningful Human Control over
Al o Autonomous Systems:

o 7|Z Mol =0| 0]0| HHXI 2™ Zuof CHot Ml ZA - A Philosophical Account

(backward-looking negative responsibility gap
or retrospective accountability gap)

+ SE13 9I%1, e Tk, SRT8te] WX S0 Bigtst

Filippo Santoni de Sio* and Jeroen van den Hoven

oIl (38) 222t s B

= > D[2HR|SHR /RS aiolat ub =
« 015X 5 2, g
-7 B2, 7 W HYISHER S g IS e
- Qo|n[8t 017t £R|(meaningful human control, = = =i

Santoni de Sio & van den Hoven, 2018): :

tracking[7|& 22] + tracing[Q17t 4]
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» Of0[2|A D[ B, 2t FH0| 270t A7 2N £H9
ARIS 9t RIX|X) MOl ZXF: K|S CTM/HA tol
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I.

(liability) 2% -> Af3|X ®Z(social connection) 22
- 0| w2t/ upd Sl AZEA XiM|ef Hel2=0 £H
W A 27

- B-o|oH ANE Xafot 1AM IHH| 7|48 B 0|S9

ot dlizsS 50 WlE/LP“ B ARl (M, 2021)

o PRIX| M a1} 7|& AHHHAA 4(Jude Browne, 2025)

E3| 7|Z 80| MotA|7|= 22|15 U 7|&H A ||
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Retraction: Relational accountability in Al-driven pharmaceutical

practices: an ethics approach to bias, inequity and structural harm Nt Bs
HXX =} X

_—r [HS]AI S HE A2 =2... 22 5 2047 B3

This article' is retracted by the journal.
SOl | YIOJE 2025-11-17 1050 v

WHAT HAPPENED AFTER PUBLICATION AR+ 7K
The journal investigated concerns about the quality of the work and the accuracy of the references,
including concerns that several references did not exist. During investigation of these issues, the
journal was also alerted to the possibility of review manipulation. P2 Q1 o A ¢

The author used generative Al to identify and understand referenced sources. They did not
adequately verify these references prior to submission. 16542 ‘=2 250 (fE 9|2

AR T Jto|s2fel BR”

REASONS FOR RETRACTION

The article is retracted due to evidence of peer review manipulation, and because it includes
references that do not exist. This results from undeclared Al use with inadequate oversight by the
author.

FURTHER ACTION

The journal will inform the author’s organisation of the retraction.

© Author(s) (or their employer(s)) 2026. No commercial re-use. See rights and permissions. Published by BMJ Group.

 Med Ethics 2026;0:1. doi:10.1136/jme-2025-110913ret

1) Check for updates

(R M o
REFERENCE
1 Biswas |. Relational accountability in Al-driven pharmaceutical practices: an ethics approach to bias, inequity and structural harm. J
Med Ethics 2025.
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+ At2i[: Al 28 H122| 282 CFER

© HOWIANEE: HTTAY U AP (B, 91, HE 5)0 chet 4
]

=
@ HelxAHx3Y: ¢ o

[l chiet A&, SEE, A M Ak EE 22 29
® FHRIXDIeAXEE: AlSl 3| 5L 2t 4 (0f: L7t HOJE] 2ot ) XI4XOZ =X
=]

@ HIxO[2HX3Y: AE X A A2 K| S A

® SSHXIAXTY: BPRHA| LA AF 3 20 KA oA
® SSHXIUHXSH: 24 Al HHHHA 2 A7 [2of| Chdt (B7HA2l) Q1
@3

SHXO[HXFE: 22| 710|=210l 9 ¢ K2k Q| /248t T2 124 jd,
ZSHxORIx2Y: 22 AIMHIA B S 7% + A7 AH WHEA M (Y -> 2) &

H

B oo | xug g7 2l off o7 TRAEO 92Ks B £7 B2
. FE(Claude Code)%t 222 (OpenCIaw)Z HHQIolA 2l St
:;:::;t:;:hresearch:when [ ] EIlOlE-I -JFN x-lx“ H | H | E!-%l; 0| E-_ILEO‘" ul.jl_l él!g %
productivity comes at the cost of %0| C= 2 AHAOIC}, o[ A’Ho| 22(2te| A2 ot Z0|Ct,
wpprentceship T2iLt Qi B 71| EHst S WA ofuAl 3 0 chel o
TS HEHQI HFE B7|X]| 041 QUAH Jo|ct. SOl =2 K|
£ 0{5| 0jo{x[ L U | , 2| RpAef A4 }I1|01I HoflA= o= ALO[Q17}
Al 0] HEO Q| ZsA| (ALt T Az, A7 2F FHAUSHO| 3]9)= =9

H2, 945 o1 30 5 29D 9. Shfo ZZHEE B0
710 Z82 00fR= A2 HElT BCIE AAE, J2/D AN 18
S0l Cfoh S4S0] 2 9l 242 TX) 249tS A0 e H4 Rojct,

0 THE22 Q20 S 522 F9ICH Al AZIS Holsh ZX2t
, N0l SHYS0] KF2JRi0! SIXH2 Ao o] st OIR/ wHiS How = 3
;:[(:;(r::sazl:;[rzir;nxmhwowmav E|- Alxl OI‘xI»— Oki |.I— I—lEEA-Iy C>E'|L Al §I‘RP‘|. OI‘AH A.III‘ | nle.loI

HME o7 Felo| BE Afo|oN F&S Hojof BiCt."(Hu & Zhang,
The authors declare no competing interests. 2026)
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7. Molx|= o7}
(Homo Responsabilis)

7. MAX|= Q12K Homo Responsabilis)

e OIZX|S ALl CHSIFOZ ShatE| OIS Ol ASH= 0|7}

— 0L 102 T Yl - L,

= ‘MOIX|= 0IZF 0| ZXYE 1), SE|MOE K| JpSsICH

J|

- BOIT|i= Q1213 SO IR/ BEHA + AR + TEE
- L{S O[AVR{? (25 19] Q0| AKX 57| 2H)

04 721 2010 QIR

THIE B0 S2) 0l ARl o] Mol2 7)ol X|2 B2 WOl S2s Aol
03 Zajejed, 92l 0JSS AAIoHD Eeck (122 324 Atelo| =1 4l0f c)

=> 2 7k50tn #Ed Ol E5A AZ(Han etal,, 2017) 2R
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0 HY < T 2 A|TH (a5
7| 2y 0| =, MX| L AL
2|o| w7 SCH i
> 2go| MX|RH gy £ 5

L ALGIR| o RIS 0|
(15M 7] E~1945') 4
> K2 2FE AR K[HY,

=52 A

E A 5HO[U| FAZIX| E X[HiSH= &4 5,
FMZE XA REA, 1904
ENBL Y] https:/iwww.joongang.co. kr/article/18979885)
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7Heto| AlCH, M X| Tt ALZ

0 HEe| Al CH(ag45H ~ T7H)

.. FE|= e[| upet™ FIHQF AR Er T O| & EHO| X 7|
2 Xl H(underdeveloped area)2| 2¥ et uF JE O 24 & = Sl
ol st ] M22 T = 805 A0 erL L) MA|
Cltof AHr O &fO| HI &0 7p77h2 Of A 0| &0 ASL|CH
MY NS2E AREOIAFHES 1sE B0 = Us
XM 7[=8 210 JUSLICE .. g, E2H TS0 FUALS)

> X STEHHEH, AHEF ST S

: ICT 4D(Information and Communication Technology for Development)
> =2l &2

;= 2l FEA|HY, Q1A 0F 77RO A RIX|Hifp 27| 7i0128)
> N=T2|e| X|&? £= 7tsd?

QIBX| S AlTel Mx| T AL =M

0 ME2 A QX[ M2 A 22 HE[ Q| 0| K2

M=o ACH (ZHE 2| AlCH 23t

e |

¢t

S e EX|/ARITIL =S Of X|HY
o

,) o At BFAIO| JHA| 2Rt H E ot

a MsMAL] TS| 7HS: 22|35 ¥, <R ArZ|>
(1986), ‘&2 H efot 2o 2 XY’
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HX| 7 ALS] 28] 25| e AL g2

0 e & 2| =t (development ethics)
Aol Fe|JINE/EH2FAL7R O

L
o
fila
o
H0
8|

GDP & EHEQ|oHA|.GDP7 HA M B HE ot
> 7| 2A & 2 (basic needy SN 2| 7 22|t
- He 48 K 24, 2Rl =558 S

> A 2K (capability) S 2| 7 H-& 2|3t

MX| 7 ALE] 22| 27 0 3: Y 22

= (capability approach)

. Ml(Amartya Sen)2| E{ L ZZE}
‘Equality of What?'(1979) 0| Al
SEEH E7ILFT
Efofl M 2] Meiol AN xER)
7H'E HMA
> B =2 S HH AT
{EFEESE
—ITI—JE_)I—CH X-”7-| _Ql Hlﬂ&ll 7§5|_Q|% - AGN et =491988)

HO TO
=T

L) et
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(adaptive preference) == T
: S 72 222 uNDPe| 2IZH
ZE M, Q7 EX]|==HDI)0]| &S =
> He| S, dle| MFEFo| S, KH7)
=32 /ME RElS 2 2

Al AlCHe| M| AL 22| 2R

0 AIA[CHE| M X[ T AL 22 M=F2| AA
- K| 2HAIO| H| ZFA |2 AH A £Ho| 2 X|HY 2|2
cf)AIZ 1 2|F ZF(manipulation)

-2IE: HetEl QN FH e B5I?

cf) S8 AR 7HK| B2 A S H e At T2 Mkl 3
> iR ol Fsto| D3t ) st Al Ha
S30lA EXOt 5= - A2 ofst B4

>

cf) /N SeHFF Zo, HIF 7O Ehut 2 El LY
X kRl =3 -El 112 (adaptive preference)2t A& 21 XtO|?
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2 00|7 Al AHUA
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PUBLIC HEALTHCARE Al - FRAME 82 / 15

O] EH2| Af2| —'S32|='et Al 7|22l =

| 339/ = KPS| N — 1 9of ‘Al 7|20l
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PUBLIC HEALTHCARE Al - CASE

[At2] ZZ2| Alnj — Epic Sepsis Model

83 / 15

'] B ZE[QAXIT, ZhSSHX| U

HZEALO.76-0.83
- 67%
s 54
AUC 0.5 QIEIAZ 0,63 1.00 ‘
18%
=20 Rt alan 22

2=
Ho
L
oK
o
JJ
>
ey
Yok
OH
ok
10
HU
=
N
=3
w
>
o™
4
Ok

2026-06-10

PUBLIC HEALTHCARE Al - PUBLICNESS
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04 / 15

| el7igols 2= 2ol et

+ 7|2EE JrHZ HOte EX|2 M 2AR7|E2 T KIKIS Wof otCh (T AAOf Al
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PUBLIC HEALTHCARE Al - PUBLICNESS 05 / 15

TEH YK —'2H Al'= O{C|A BESO0fR|L}

2298 o2 Al

TTZ'0] HOUX|= 2 — 0| 2H|okK| £ | ClolEt ZEet A4 HFA

54770 M, 3{%AAS- K40l B4l o543 —0l= &4 Eelg HoJE

(22E70|2H) =21 ee0] HR|ELIOM SR IAIEN|X
(Kaushal et al., JAMA 2020)

BHAIE B0l 718 &2 X2 I8 = 20— 22 2 £248] #elo/L

Al 82| 352203 - 3392 Al AHEHA - 2 2026-06-10

PUBLIC HEALTHCARE Al - CASE 06 / 15

[ARE[] ‘Al 7| 20| =9} 'RIBZ' — ALE 0] 22

HEO'Al 7|2 R — AR ofjd A=

« SX|2 1Al 7|2l = HMIIER](2026.4.30) - KIHASA 3532 - 2026.6 Hat HH

of|
o FRVAXADRIE (DY ANT) Al DS ER (A
- 73 "Hugdeld. egd o= XUS' (X9 He-33)
JeLt Al o R S

ol g2 HH HlojE{of F (cf. Kaushal, 2020)
- HH(E)Of 3 Tl B HEZe] Q17 (F X3 AAE) 7t 7hE A Mt
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ME 24F —=7h= SRR EFRIC

89 / 15
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ML LIFlE BE YT (HT)E FEEA ZEL, 7H/HAS 22 T EE FHE AEForE
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1)

|20IM= O FACH

- S3ARNN =7t FRIA7} OFL|2t KIS KHO|Xt ~EFXt — M7} 0[S 0[C}
- B2 & 2 AR HErE Ty 47T S2ZIC (van de Poel, 2017; 2015)
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« 37tz 71 St SRS Sl X1 Hofof ofCt
Al 82| 35%2a0E - 3392 Al AHEHA - 2 2026-06-10

PUBLIC HEALTHCARE Al -
ACCOUNTABILITY
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| Ttk ol H 22

« 7HK M = 7|20|xt Q| 2| (Gabriel, Minds and Machines, 2020)
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| 728150/ » NEZ HEEN L= BAEHY SEOZ

Al82| 3532lE - 339F Al AHEA - ZFS 2026-06-10
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Al 22| 358203 - S39YE Al ZHHA - 2AES 2026-06-10
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E2 UE — HHHAAT} X[F0k S 2A|H M(#R)

20ig &S 40} 220/204 9

KB A 2N EE29 U — - 339 =0t EEE 0|Z2 00] 7
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£ E[3t AL > O] HHHAAE= BEO| 2|

- Al B-0|201 A2IS ofsiAL 4
ULt — 5] 0. 19E Alzlo] 4
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a7 2]
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- Wong (Epic Sepsis Model JAMA IM 2021) - Kaushal (JAMA 2020) - Zondag (JMIR
2024)
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Real-world usage of Al: 1 &5 SHE=?

+ HHHEA (governance) : SS2| SHE 286 26t0d, LHst OloH SARIE 01 FH1H
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Atdl> Surgical Robotics
- The Era of "Active Guidance"

2
Cmv
Annals of Technical Note

nna S 0 Ann Colopractol 2025;41(5):483-488

Co LO P R OCTO LOGY pISSN: 2287-9714  elSSN: 2287-9722

https://doi.org/10.3393/ac.2025.00906.0129

Technical implementation and feasibility of the world’s
first artificial intelligence-assisted augmented reality-
based instrument de-occlusion in robotic-assisted right
hemicolectomy

Thalia Petropoulou*", Pieter De Backer’", Kyriacos Evangelou™”, Jente Simoens’”,
Andreas Polydoroul‘4 , Alex Mottrie’

'Department of Colon and Rectal Surgery, The Euroclinic Hospital of Athens, Athens, Greece

*Second Department of Surgery; Aretaieion University Hospital, Athens, Greece

*ORS| Academy, Merelbeke-Melle, Belgium

'School of Medicine, National and Kapodistrian University of Athens, Athens, Greece

AHl> Surgical Robotics Elgrir?gtsrﬂggrrl!tllocc usion and de-occlusion

- The Era of "Active Guidance"

71 88 HOoJE §3:

Reinforcement Multimodal
/Generative Al

(A) £ A9 812 ot
(B) =15 Jt2! 3M QH'IEHOI
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Surgical Robotics: The Era of "Active Guidance"

1. 2 A2 S QH{3I0l (Augmented Reality Guidance)

+ HHMI= CIADE 22 & CT/MRI &2 HALKC= T2 £2AUCHH, OIX
Al= 20| FHHI2t F 0l 2 2= CIXIE X=E &iol= A0l ks

Surgical Robotics: The Era of "Active Guidance"

2. 2 2Z 3 28 YKl (Safety Barrier & Automation)
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Surgical Robotics: The Era of "Active Guidance"

3, & Bl 214 (Surgical Phase Recognition)
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Al Agent©] AlCH

- DEEP LEARNING (2016-) Al AGENT(2025-)
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® 3%4 (Fairness)

@EHHY (universality) Chosst 274 0f

(@ M 8014 (Usability) =X ASUM AERIL A 28 tStEE E A

@ ZHM (Robustness) HA 24 Moo = 452 /Xg A
() £H 754 (Traceability) AW E B ZER| T 0P 2 Mt 3 ZEA]

(6 Y 754 (Explainability) Al OJAFETS 1Y 0f Ciot 0| 75 A

13

=y = (-1 1= = OJd|M 2

OIS Z0MIAM2 Al 280 IE =cX =X
HIAI=21T122] JH0IE2H21: AlQ| QIS E0F 28 NEHIM 2 £ 0 12EI00k ot 221X 2X
Ot2Het 2101 MIAI(Ethics and governance of artificial intelligence for health: WHO

guidance, 2021).

WHO consensus ethical principles for use of Al for health

Protect autonomy Promote human Ensure transparency,
well-being, human safety explainability and
and the public interest intelligibility
0
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accountability equity cstinabla
& v i?

2
=

14

65




= =HE

|

il
=

0i0
Rl

]

= Al

S HIHCl DIKI=S

na

(4) Ol= Al| 2EJts4E(Explainability) JIZ £

=1}
=

(6) Al 2

il gill==2S )

Eh
ot

- H20= Al 2L

5 0

=
—

= 28 HHEA JAH

15

R0l CICIE = A0 OtLlet

=
—_

ottt

= K& WS NS

A

- 2oz 20t OISKs T &

A
(=)

At
(=]

1

g

b

« £0l, 2 274 A0 =X X

ol

-,

66




Klo

Al Al

A

H=
(=)

IO
AT

=l CESE HHEA FIH

F

-
[=]
=

010| 9|50z 2

o

KI0

[0

&, JIz0l dEld, Mz

1]

& FXQ EcIHM= HZA-Cl=Z T2
HZ 2SE/(0F &

1

Qlaksl

3. RUOIHME BE0H I HH 2R

N EEkE 2EHAHD 2R

CHAHR St AIAEIY

=
[

Z/HI0IE/JIE0l Ml =01 &= WAHECZ &F ot

Bl
<0
ol

t

@

=(risk) 718t

S
=

i Al 2HIOIE S 26t 2|

0

=]
=T

2l, &71/0l

-
o

NS

| CHOIE E=gt &

210

@ BiXlet & EEok B/ HHN EFHHE SAHE A5, =TIt A

o=

== DAE

B0
10k

Ak

b

ol

HIOIE I

t

67




References

1. Zhong, Yifan, et al. "A survey on vision-language-action models: An action tokenization perspective." arXiv preprint

arXiv:2507.01925 (2025).

2 B2 AN

olot
e

920 15K

olr
Mot

H2 ME| ZAF-EA (2025)

’

3. Yeonju Kim et al. Institutionalization of Ethical Governance for Artificial Intelligence in Healthcare: A Comparative Analysis

of International Guidelines and Policy Implications for Korea. Korean Public Health Research Vol. 52, No. 2, pp.65~81. (2026).

Thank you

syparkmd@inha.ac.kr

68




Ol W= (BSOSt 2utrist, stndHR2(S3]

SAto|c} olZA3|olstmAl 0|ZE 2026.06.10

1B
HSO

i

Special thanks to 457 M4t

+ no conflict of interest to declare

69




Overview

o 2| oAt ot 7HK] Al: SE2 WOl

o 28
Nl oz
HEM YLIE o]’ 2 EHO} 21014 Za| “S2A] wimio| Efo} ALD Az}
&H8...24)| 20t IR | ZHIE] &F “MIHEY HEERE MY, B3 DX MR RY 2E”
E...“EI_ F® wsosums gaw
A M
o/, 1%, 2088l 7% —
£} 7 oisEL ) 12Tl o] Efo} AR, EHE “ECk I}
XH /]
| '20% fote) bi3 0
HEJI8Y MEQIOR 9%
_n.?_l'cﬂ °|L|'H i.l@ LH I|E OJ' Elnd 9%t O|ZHE| S DLIER 23
Y 0|5 - 4HA 4N =0l
ol A He (0] a3
DAlolE 1"517} tH3 AOp=CE .
MAS 7R 23 2026-05-0817:51 /e 68

) 7IAE oLt 321 b o)

"2 0] 0l HE 0|5 WA 7|2
1| M2olol IxIo| ZMIE| T}EE}] 3|8

70




1,87} Yu o2

SETEML BN
B YEE oY

B4 B (AR) “ R : \

U3 HE (ofu) J a\h d
s - 0 ACfEEE @)
"0t - sy eze HHH
U oy TR AR 128

& HnE e Rchahs

-rigofy
v Lol /9E
| v 2875 vits

0 o 4 » » 28745
v 2954558 v ) o xje By 1 V EECHBT A AAK

s é - BRA/AN S 5 o -3zs e - RE—— —

A b NS TR Y p 3

v Ojs4cty 7 O 12% 42

Q o oix| B8 H2| Y (A

AR IS 4Y
W e

_411 71§

‘ o) USSR 0SSHL.
O £ AIZH 12820
ANAH HH 58

7|t} &3t
l ® % 9 - © ¥uas U Ba A7 24 }

© U7 33500 2= HH X2 ] I
© w492 X2l 535 b2 il
© 92T 92 25 A7 Y NAH o3t

oty B oy ANZHOOE HE  AlRMY HHHUOH) A4S NE AR
(38) EER-L & 0I§

© AIZHHOEIZ 28 &0, SRt WHOR EHIBLC,

By ChatGPT

71




/ﬁleTraCk”’]g Solutions v Services v Resources v Aboutv  Blog m

Transforming Healthcare
Operations with Al-
Powered Insights

We're integrating over 30 years of operational expertise with the
most advanced Al technology in the industry. The resultis a
Boundaryless platform that ingests and analyzes data across your
enterprise—unlocking new capacity and putting patients at the
center of every decision.

Al-Based Decision Support..Workflow Automation..Enterprise-
Wide Visibility
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kleTm(W"@ Forecast  Throughput Recommendations

Forecasting Last run: July 1, 2025 6:23PM
Today

& Patients Waiting

ED

Highest patient count 3 6
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18 21 22 30 34 24

= Available Beds

ICU

Fovesiaulatiebels @ tyuvanesascuges 12
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DatalQ
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SURGICAL
Highest patient count
semenTOAM1L00A D
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PCU
;::::”";:: -4 Totlwanstersidischarges 23
T00AM  1100AM  300PM  700PM  1100PM  Tomorrow
105 115 105 98% 95% 809

Welcome, B. Anderson v

Destination Priority: NONE € MANAGE PRIORITIES [V 1Y)

Forecasted KPIs by Intake Area

EXTERNAL TRANSFERS

Highest patient count
s 00miTo0m 12
T00AM  1100AM  300PM  700PM  1100PM  Tomorrow

6 4 3 6 7 9

Forecasted Beds Available and KPIs by Destination

MEDSURG

;:‘::“7‘;:':‘"""“;3 . -8  Towlvanstersisischarges 19
700AM  1100AM  300PM  700PM  1100PM  Tomorrow
78 % 89 15! 174 133%

Helping Patients Get Home Faster: How
Decision |Q Transformed Patient Flow

23%

reduction inlength of stay

Within 5 months, UofL achieved sustained operational improvements across every
key metric, while facing increased admissions volume.

44%

increase in morning discharges

15 min
faster discharge processing

53%
increase in ED-to-inpatient
admissions processed

*Results were measured against a pre-implementation baseline and validated using a contemporaneous control site

comparison across key throughput metrics.
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NHS Privacy Enhancing Technology

-

485777 3456

{U} the patients association

A guide to Palantir's Foundry software

Summary Document

The Patients Association has worked with Palantir and patients to devel

o develop a guide to

a guide

d patier
Foundry. Foundry is a software platform that organisations - including a growing
number of NHS organisations - use to securely bring together, manage and use data.
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Organization
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Artificial intelligence and .
evidence-informed policy - Reason-giving
emerging challenges

and opportunities

Discussion paper

Policy phase Al opportunities Key risks Governance insights Practical responses
(Section 4) (Section 5) (Section 6) (Section 7)
Cross-cutting = More comprehensive data = Opacity and accountability = Transparent and auditable deci- = Prioritize augmentation over
(appliestoall ~integration = Power concentration and equity sion-making automation
phases) = Research synthesis = Regulatory gaps = Participatory engagement = Human-in-the-loop governance
= Scenario modelling = Erosion of human expertise = Data governance and quality (FAIR = Combine Al with collective intel-
= Adaptive feedback across <, gjas and discrimination principles) ligence
the cycle R . = Rights and accountability frame- = Navigate evolving concepts of
= Epistemic injustice and knowledge exclusion s
= Accelerate movement P ! g works evidence

= Resource intensity = Evidence standards and reporting = Link Al research to policy appli-

= Risk-based regulation and life cycle cations
oversight

through policy cycle

Race
= == §=— = Black

White

et Original Defaulted into program
0501 = =x= = Simulated

~

Fraction Black

0254

Number of active chronic conditions

Algorithmic bias

Percentile of Algorithm Risk Score Percentile of Algorithm Risk Score

Fig. 1 Number of chronic illnesses versus algorithm-predicted risk, by race.

(A) Mean number of chronic conditions by race, plotted against algorithm risk score. (B) Fraction of Black
patients at or above a given risk score for the original algorithm (“original”) and for a simulated scenario
that removes algorithmic bias (“simulated”: at each threshold of risk, defined at a given percentile on the x
axis, healthier Whites above the threshold are replaced with less healthy Blacks below the threshold, until
the marginal patient is equally healthy). The x symbols show risk percentiles by race; circles show risk
deciles with 95% confidence intervals clustered by patient. The dashed vertical lines show the auto-identifi-
cation threshold (the black line, which denotes the 97th percentile) and the screening threshold (the gray
line, which denotes the 55th percentile)
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600001 Race
= = §= = Black
White

600001 Race
==@—-= Black Referred for scre
White

()
i1

o 20000 20001 2

5 5 /
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% X /.
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g g
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o ]

= 30009 = 30001

1,0009 10009
0 0 2 H 40 H 6o M 0 0 10 0 1 2 % 4 0 6 o 8 0 10
Percentile of Algorithm Risk Score Chronic llinesses

Fig. 3 Costs versus algorithm-predicted risk, and costs versus health, by race.

(A) Total medical expenditures by race, conditional on algorithm risk score. The dashed vertical lines show
the auto-identification threshold (black line: 97th percentile) and the screening threshold (gray line: 55th
percentile). (B) Total medical expenditures by race, conditional on number of chronic conditions. The x
symbols show risk percentiles; circles show risk deciles with 95% confidence intervals clustered by patient.
The y axis uses a log scale.

+ Ziad Obermeyer et al. Dissecting racial bias in an algorithm used to manage the health of populations.Science366,447-453(2019).D01:10.1126/science.aax2342
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News » Exclusive

Palantir: NHS pilot’s “success” is questioned as second figure at major trust is linked

to the tech giant

BMJ 2026 ;393 doi: https://doi.org/10.1136/bmj.s680 (Published 13 April 2026)

Cite this as: BM/ 2026;393:5680

Table 1. Examples of opportunities, risks, governance insights and practical responses across the policy cycle

Policy phase Al opportunities Key risks Governance insights Practical responses
(Section 4) (Section 5) (Section 6) (Section 7)
Cross-cutting = More comprehensive data = Opacity and accountability = Transparent and auditable deci- = Prioritize augmentation over
(applies to all integration = Power concentration and equity sion-making automation
phases) = Research synthesis = Regulatory gaps = Participatory engagement = Human-in-the-loop governance

= Scenario modelling

= Adaptive feedback across
the cycle

= Accelerate movement
through policy cycle

= Erosion of human expertise
= Bias and discrimination

= Epistemic injustice and knowledge exclusion

= Resource intensity

= Data governance and quality (FAIR
principles)

= Rights and accountability frame-
works

= Evidence standards and reporting

= Risk-based regulation and life cycle
oversight

= Combine Al with collective intel-
ligence

= Navigate evolving concepts of
evidence

= Link Al research to policy appli-
cations

Understanding = Pattern detection and = Data bias and misrepresentation = Living evidence workflows
the problem prediction = Reinforcement of historical bias = Multidisciplinary oversight
= Enhanced situational i e ot i . i -speci i -
o = Oversimplification of complex issues See cross-cutting principles above = Context specific question fram
e ) in
= Mis/disinformation 9
= Blend Al outputs with expert
judgement
Designing the = Idea generation and option = Over-optimization of measurable objectives = Pilot projects and structured
solution surfacing = Algorithmic narrowness appraisals
= Resource allocation optimi- o | eqitimacy risks = Technology readiness assess-
zation . . -cuttil incif ments
) o < Ethical blind spots See cross-cutting principles above .
= Operational efficiency im- . . = Algorithmic impact assessments
s = Innovation constraints )
provemen ) = Map tasks to comparative advan-
= Stakeholder exclusion t
age
Achieving = Adaptive policiesandre- = Incentive distortions and system gaming = Bias-testing and auditing
I""\P:Ft al-time feedback = Cybersecurity threats to programme delivery = Post-deployment audits
_ (nduding ¢, dash- A ility challenges in novel contexts = Real-time analytics for adjust-
implementation,  poards R
monitoring & = Overemphasis on quantitative metrics ments
9 Public sentiment analysi ’ d
; = Public sentiment analysis - ] i i i
adjustment) YIS 5, Causality and attribution gaps See cross-cutting principles above < Flexible governance and adaptive

= Iterative evidence-based X
decision-making = Feedback loop risks

= Learning from policy = Privacy violations
failures = Resistance to change and path dependency
= Policy drift and inflexibility

protocols
= Systematic risk-mapping

Note: This table presents selected examples that are relevant to each phase. Cross-cutting risks affect all policy phases (Section 5.1), and governance insights and practical
responses build on foundational principles that apply across the cycle. Several opportunities and responses may be relevant to multiple phases. For a comprehensive discussion,
see sections 4-7.
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Augmented intelligence in medicine

Updated May 29,2006 6 MinRead

S Y (65%, 2023 > 75%, 2026), TITH 53 &,

Artificial intelligence vs. augmented intelligence

o QB SR WM E BF, O|AF SHAF RHA| BiZ} 7= o|ZEoZ QI3 o
The AMA House of Delegates uses the term dintelligence (AI) as a ization of artificial et 2R Rl . QlAL Xt B st 7|E QEOR It g
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