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1.in 7 people report using Al chatbots instead of contacting a GP
1in 5 decided against professional advice on that basis

Sport & Exercise Medicine (SEM) is unusually exposed because its
interventions span weeks/months without direct clinician supervision. This
review investigated the use of Al in SEM and adjacent fields to:

1) Appraise the evidence base and regulatory landscape;
2) Evaluate opportunities and risks;
3) Deliver priorities for responsible development, validation & implementation.

Search strategy

A structured literature search and analysis was conducted using
Aletheia and Oghma — search, evaluation, and analytic engines
built on a bespoke research platform under development by the
group (Symposion, Aurora Performance, UK). This included:

Conventional biomedical science databases
Focused search of major organisations
Citation searching & snowballing

Read more online
Complete survey

Included literature Register for Delphi

Peer-reviewed articles, grey literature, frameworks & standards,
legal & regulatory documents, real-world cases.
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139 sources from across the domains of: Applications, evidence and governance
- Biomedicine: SEM, Orthopaedics, Allied MSK
- Infomatics: D|g|ta| hea|th’ software engineering, Al Artificial intelligence in Sport, Exercise & Musculoskeletal Medicine (SEM): what the evidence shows across four domains of use
- Regulatory: Legal & governance standards
iy Managemente Injury & lliness Prevention Clinical Decision Support Health Data Science
Four domains of realistic application to SEM:
- Treatment: Injury management & rehabilitation
- Prevention: Injury & illness prevention 5RCTs 0 of 204 0of 16 3 of 92
- Decision support: Optimising clinical management 28 sudes examinng Al nphysica 204 musclosieletlsporsinry dagnosic acoacy sudes of Al Alstudes ntipand kee
i i g it ehabilitation, st ned from 9,054 tion models, across 30 studies ture tection throplasty, 2018 to 2021
- Health data science research, leaming, ‘meta-audit tegords e e e exemaly vodated Zone reported a lical cutcome 2 oamaly valdated
— none of the 5 RCTs at low risk of ~ none from the UK — most repackage registry data or
o . . bias —Al-assisted readers still missed a mislabel statistical models as Al
Classification of Al tools according to end user: ~ none reporting clinical median 17.3% of fractures
- Provider: clinics, services, clinicians, organisations
- Service Users: patients, athletes (supervised / unsupervised)
- lon-clinical: researchers, developers, administrators H of chatbot responses problematic in an audit of unprescribed use, weakest in athletic performance and nutrition
Non-clinical. hers, developers, administrat 49.6%
. i i » 79.3% to 19.3% retention from week one to week six in an unsupervised patient-facing tool (NHS Talking Therapies), an engagement decay analogue rather
Poor evidence: all contexts, especially in athletes, sport, nutrition : : than an SEM result
Wi ; ; i B0
Al Chatbots: )Nldgspread use (1in 7 public), problematic in ~50% g en governing instruments » —
Acceptability: evidence of engagement 'decllne if unsuperwsjed 10 of 11 voluntary 1 binding I Voluntary,certable by exteral aucit
Governance: mostly voluntary, little unified regulatory oversight . . B sing
Consequence: higher in unsupervised or decision-support tools
Priorities: validation, stakeholder-led design, reporting standards it
4 )
SPIRIT-Al and " MHRA Regulation (EU) Lifecycle
TRIPOD+AI PROBAST TRIPOD-LLM CHART CONSORT-AI DECIDE-AI FUTURE-AI BS 30440:2023 framework 202411689 stage
origin Collins 2024 Wolff 2019 Gallifant 2025 Huo 2025 Cruz . & L Vasey 2022 Greenhalgh 2017 Lekadir 2025 Brish S MHRA 2025 EU 2024 + Purpose desliaration
Reporting of Reporting of Explaining non-
regression or . Consensus best How software and Statutol
puroase | Mhneiemnng [ Recitbseend § o cudes DL o FAUNE  pomnon, o pacweaosss || vasen |l Wacunedc  oasafoaion, 2 Development
p e prediction model evaluating large evaluate chatbot for Al evaluation of Al failure to scale, o products in i . pus‘_marfe‘
deﬁﬁgamng:( o studies \ang;ag:ﬂrm‘)dels health advice interventions decision support sp;ﬁz‘dalannd e pie healthcare UK oniorglarAl
3 Internal validation
Type iy Risk-of-bias tool ng ing ing Pt Framevork D i P Regulation
P Requires 4 External validation
ComrERi algorithm The only Seven domains; Clarifies Enforceable
devels t, F d 5 Modular by task; Fi rti = - " Reache Th =
Stength | MEMG  vemysging  coesevsnon | ofpomptmode || YeREnCRS  gemeentor o temebe o ceomena | nmmens o galfeien s 0o
9 external questions; pairs ase s Ve e Rk It | | B hnns onioingliog Laidparivica and post market e ] 5 Early live evaluation
md‘éa\;‘:l?w[:fx;éed with TRIPOD purpose models rating method eractor o Safely ) certify against iitios: providet
Written for Decision support High-risk duties
Reporting, not regression; New; uptake not Excludes trials Trial stage only; ; not fol Descriptive; no Self-assessment; Certification Most consumer and deferred; 6 Randomised trial
Limitation appraisal; silent judgement based; yet measurable; and prospective few Al trials tools acting on thresholds, no principles rather cost; uptake wellness tools general-purpose
on a model in use ends at reporting only cohorts exist in SEM the person verdict than tests unknown fall outside it chatbots largely
validation directly outside Annex |
7 Deployment
Governs any study Governs first Explains why
The benchmark I h by Standard for The yardstick for o ¢ b Alifecycle A procurement Determines Applies to any
Applicabilityto SEM | [ MUDISCHS ivhedain onmu ' udtngchabels mehaauer  THanie'® Tadminn” || cheelsiors || ereronior |l wheherannuy | devce dass oo
should meet il EEE questions ials detechor o oot dE its own tool service atall Ireland or the EU 8 Post-market surveillance
Voluntary . Voluntary, certifiable by external audit . Binding Stage spans taken from each instrument's own scope statement; ten of eleven are voluntary
There is evidence of potential benefits of Al in SEM, e.g. clinical
decision support; supported self-management; individualised care;
Qlinicel DecBen S b e S S health data science; data collection; service improvement & delivery.
Health Data . . .
. Science O We classify Al tools according to the end user: Provider (e.g.
© o N clinician); Service User (e.g. patient); Non-clinical (e.g. researcher).
g Regulation: is almost entirely voluntary, and oversight is fragmented.
g Risk is highest when Al tools: requires unsupervised patient
3 £ Colour: strength of the evidence base operation; are relied on for clinical decision-making, and when the
é %35@ Weakest: no external validation or linical-outcome evidence consequence of error is serious or irreversible.
5] o,
°”%;<°9,® @ \Weak: a small minority externally validated Implementation is most defensible where scale is the benefit and
N .
Injury Management R @ Contains randomised-trial evidence, though none at low risk of bias | €ITOI IS recoverable.
& Rehabilitation
Asingl dit of chatbot outputs, not lidati PO . . . .
® Sty not comparable on s seale Recommended priorities for responsible design & implementation:
Injury & lliness Unprescribed use m@ Declared purpose prospectively, which determines regulatory class;
Breventon Osneralipuipeselehattoty Validation of Al tool performance in target population;
Safety demonstration with deliberate, specific, standardised testing;
g Professional body involvement in guidance for use and regulation;
Elrm—— Serious or ineversitle Stakeholder involvement in tool development, research, governance.
Consequence of an incorrect output
& J
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