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Abstract
Introduction and Objective. Large language models (LLMs) are being increasingly used in medicine, including orthopedics 
and sports medicine, where they may support the development of rehabilitation recommendations and making decisions 
on return to physical activity. However, concerns remain regarding safety and adherence to clinical guidelines. The aim of 
the review is to summarize the available evidence on the quality of LLM-generated recommendations, their concordance 
with current guidelines, and their potential clinical implications.�  
Review Methods. A narrative review of the literature was conducted using the MEDLINE (PubMed) and Scopus databases, 
covering the period from November 2022 (after the widespread introduction of models such as ChatGPT) to 1 March 2026. 
English-language studies evaluating LLM-generated rehabilitation recommendations, their concordance with clinical 
guidelines, and safety aspects were included.�  
Brief description of the state of knowledge. LLMs can generate coherent and often useful rehabilitation recommendations, 
although their quality is variable. Many studies report only partial concordance with clinical guidelines, with key elements 
– such as exercise parameters or progression criteria – frequently omitted. Another important limitation is the sensitivity 
of responses to prompt formulation. While the recommendations are generally reasonable, they often require specialist 
verification before their use in clinical practice.�  
Summary. LLMs may serve as a valuable tool to support rehabilitation, particularly in patient education and treatment 
planning; however, they should not be considered a standalone source of clinical recommendations. Their use requires 
specialist oversight and further validation in clinical studies. 
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INTRODUCTION

In recent years, artificial intelligence has gained rapid traction 
in clinical medicine. Since the public release of generative 
models in late 2022, large language models have attracted 
growing attention for their potential role in diagnostics, 
patient education, and clinical decision support [1]. Their 
applicability in planning therapeutic treatment is also being 
analyzed with increasing frequency. In orthopedics and 
sports medicine, the abilty of large language models (LLMs) 
to create rehabilitation recommendations and advice on the 

possibility of returning to sports activities, is a subject of 
particular interest.

Rehabilitation is integral to the management of 
musculoskeletal injuries and disorders. Such cases represent 
one of the leading causes of reduced physical activity, with 
considerable clinical and economic burdens [2, 3]. In conditions 
such as anterior cruciate ligament (ACL) rupture, rotator cuff 
injury, or Achilles tendon rupture, the structure and execution 
of postoperative rehabilitation influences not only recovery 
time, but also the risk of reinjury re-curring injury and long-
term functional outcomes [4, 5]. Contemporary standards of 
care are grounded in evidence-based medicine (EBM) and 
clinical practice guidelines (CPGs), which outline criteria for 
exercise progression, functional assessment, and safe return-
to-sport (RTS) decision-making [4–6], often incorporating 
both objective and patient-reported outcome measures [7].

 Address for correspondence: Bartosz Gołembiewski, Department of General 
Orthopaedics, Musculoskeletal Oncology and Trauma surgery, University of Medical 
Sciences, Poznań, Poland.
E-mail: bartekgolembiewski@gmail.com

Received: 31.03.2026; accepted: 20.05.2026; first published: 27.05.2026

Journal of Pre-Clinical and Clinical ResearchONLINE FIRST

ONLINE FIRST

ONLINE FIRST

ONLINE FIRST

https://orcid.org/0009-0001-7008-2430
https://orcid.org/0009-0003-0026-0785
https://orcid.org/0009-0000-6604-7926
https://orcid.org/0009-0008-6789-5917
https://orcid.org/0009-0000-6241-993X
https://orcid.org/0009-0003-6846-1030
https://orcid.org/0009-0000-5159-6228
https://orcid.org/0009-0005-6640-1987
https://orcid.org/0009-0009-2915-5501
https://orcid.org/0009-0006-3042-6805

�ukasz �apaj - https://orcid.org/0000-0002-5766-2924


Bartosz Gołembiewski, Grzegorz Mulski, Martyna Manicka, Michał Baranowicz, Weronika Mazurkiewicz, Zuzanna Borecka﻿﻿﻿ et al. Are large language models capable of…

In this context, an important question is whether LLMs 
can generate rehabilitation recommendations that adhere to 
current standards and whether their use can be considered 
safe for clinical application. Previous studies suggest that 
models such as ChatGPT-4 can produce comprehensive 
rehabilitation programmes that incorporate therapeutic 
goals and elements of the International Classification of 
Functioning, Disability and Health (ICF); however, these 
outputs are not free from errors and over-simplifications 
[8]. In studies assessing knee osteoarthritis rehabilitation 
planning, GPT-4o and Gemini achieved 70–74% concordance 
with expert consensus – the primary limitations involved 
inadequate exercise parameter specification and poorly 
defined progression criteria [9]. Other investigations have 
demonstrated substantial variability in AI-generated 
recommendations depending on prompt formulation, raising 
concerns regarding their reproducibility, reliability, and 
stability in clinical practice [10].

Although systematic reviews on the use of LLMs in 
orthopedic surgery have already been published [11], studies 
specifically examining the generation of rehabilitation 
recommendations, their adherence to clinical guidelines, and 
their potential safety implications in sports medicine, remain 
limited. Given the rapid development of this technology and 
the increasing number of publications referring to reporting 
standards for AI-based research (e.g., CONSORT-AI, SPIRIT-
AI) [12], the available evidence requires careful review and 
critical evaluation.

OBJECTIVE

The aim of this narrative review is to discuss current 
research on rehabilitation recommendations and exercise 
programmes created by large language models (LLMs) in 
orthopaedics and sports medicine. Particular attention is 
paid to assessing the extent to which the recommendations 
they propose are consistent with current clinical guidelines, 
as well as identifying potential risks arising from their use in 
clinical practice, especially in the context of decisions about 
a patient’s return to sports activities.

MATERIALS AND METHOD

This narrative review of the literature discusses the use of 
large language models (LLMs) in generating rehabilitation 
recommendations and exercise programs in orthopaedics 
and sports medicine. A literature search was conducted 
in the  MEDLINE (PubMed) and Scopus databases. The 
time frame covered the period from November 2022 
(from the moment generative language models were made 
publicly available), to the date of the final literature search 
(1 March 2026). Only publications written in English were 
included.

The search strategy was based on a combination of key words 
related to LLM technology, rehabilitation, orthopaedics and 
sports medicine, including: ‘large language model’, “’LM’, 
‘generative AI’, ‘ChatGPT’, ‘GPT-4’, ‘GPT-4o’, ‘Gemini’, 
‘rehabilitation’, ‘physical therapy’, ‘exercise prescription’, 
‘exercise programme’, ‘return to sport’, ‘sports medicine’, and 
‘musculoskeletal’. Individual terms were combined using the 
boolean operators AND/OR.

The review included studies analyzing rehabilitation or 
postoperative management recommendations generated by 
LLM in a clinical context, as well as publications assessing 
their compliance with guidelines or safety aspects. The final 
set of literature included narrative reviews, systematic reviews 
and meta analyses addressing the use of large language 
models in healthcare, as well as original observational studies 
and exploratory analyses evaluating rehabilitation or exercise 
recommendations generated by LLM. In addition, selected 
foundational publications relevant to rehabilitation, return-
to-sport criteria and musculoskeletal clinical guidelines 
were included when they provided important contextual 
background. The analysis excluded single case reports, 
conference abstracts, editorials, commentaries, letters to the 
editor, and non peer-reviewed publications. Studies focusing 
exclusively on other applications of artificial intelligence 
in medicine, such as diagnostic imaging or administrative 
tasks, without assessment of rehabilitation or exercise 
recommendations generated by LLM were also excluded.

The selection process involved an initial screening of titles 
and abstracts followed by full-text assessment of potentially 
relevant articles. Reference lists of included publications were 
also reviewed to identify additional relevant studies. A total 
of 8 studies met the inclusion criteria and were included in 
the final analysis.

As this study is a narrative review, no formal protocol 
registration, standardized risk-of-bias assessment, or 
independent duplicate screening procedures were applied. 
Due to the heterogeneity of study designs, evaluated models, 
and outcome measures, a meta-analysis was not performed. 
The results are presented in a descriptive form, focusing 
on their clinical significance and compliance with current 
guidelines.

RESULTS

The summarized characteristics of studies analyzing the use 
of large language models (LLMs) in generating rehabilitation 
recommendations in orthopaedics, rehabilitation and 
physical therapy are presented in Table 1. The available 
literature on the use of LLMs to generate rehabilitation 
recommendations in orthopaedics and physical therapy 
remains limited because they focus primarily on 3 topics: 
assessing the quality of recommendations generated by LLM, 
their compliance with clinical guidelines, and their potential 
use in clinical practice.

Gürses et  al. analyzed rehabilitation programmes for 
patients with knee osteoarthritis generated by language 
models and found that LLM-generated recommendations 
showed substantial agreement with programmes developed 
by physical therapists, although they frequently lacked 
detailed specification of exercise parameters, such as 
intensity, number of repetitions, or load progression criteria 
[9]. Similarly, Mykhalko et  al., evaluating individualized 
rehabilitation plans generated by ChatGPT-4o, concluded 
that although most proposed therapeutic strategies were 
considered potentially useful, specialist verification is 
required before their implementation in clinical practice [14].

Another important area of research involves evaluating 
whether recommendations generated by language models 
comply with current clinical guidelines. Safran et al., analyzing 
ChatGPT responses in musculoskeletal rehabilitation, 
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reported that while some recommendations were consistent 
with current guidelines, the models frequently omitted key 
elements of therapeutic management or failed to take into 
account the full range of guideline criteria [16]. Similar 
findings were reported by Gianola et  al., who compared 
ChatGPT-generated responses with clinical guidelines for the 
management of lumbosacral radicular syndrome. While the 
model was able to outline general therapeutic principles, its 
recommendations were not always fully aligned with current 
guidelines and depended on the prompt formulation [18].

Several studies have evaluated the quality of responses 
generated by LLMs. Sawamura et  al., in their analysis of 
clinical questions in the field of physical therapy, showed that 
ChatGPT was able to generate substantively correct answers 
consistent with general physical therapy recommendations; 
the responses also frequently lacked precise references to 
scientific literature or current clinical guidelines [13]. Similar 
findings have been reported in studies comparing different 
language models. Safran et  al. reported in their analysis, 
notable differences between models in both response quality 
and the justification of therapeutic recommendations [15]. 
Kim et al., in turn, noted that although LLMs are capable of 
generating coherent and logically structured responses, their 
recommendations are not always sufficiently detailed to serve 
as an independent basis for therapeutic decision-making, 
highlighting the need for validation of stand-alone models 
before their use in clinical practice [17]. In another study, Hao 
et al. analyzed the potential role of LLMs as a tool supporting 
clinical decision-making in musculoskeletal physiotherapy. 
They emphasized that language models may provide useful 
support in the analysis of clinical problems; however, their 
recommendations should be considered supportive-only, 
rather than a substitute for specialist evaluation [19], which 
is consistent with findings from previously described studies.

DISCUSSION

Guidelines for concordance and safety of LLM-Generated 
rehabilitation recommendations. Although LLMs are 
capable of generating coherent and often clinically appropriate 
recommendations, a key question concerns the extent to 
which these outputs align with current clinical guidelines 
[20]. In musculoskeletal rehabilitation, the formulation of 
recommendations requires consideration of several key 
elements, such as appropriate exercise parameters, load 
progression, return-to-activity criteria, and individualized 
rehabilitation planning [4,6]. Analyses of musculoskeletal 
rehabilitation have shown that some recommendations 
generated by LLMs are consistent with current clinical 
guidelines; however, the models frequently omit important 
elements of these guidelines and present recommendations 
in an overly general or incomplete manner [16,18]. Similar 
observations have been reported in studies evaluating language-
model responses to clinical questions in physiotherapy in which 
many answers were generally consistent with therapeutic 
recommendations, but lacked precise references to scientific 
literature or specific guideline recommendations [13].

It is also noteworthy, that standardized rehabilitation 
protocols may sometimes require modification due to factors 
such as intraoperative changes in surgical technique or other 
surgery-related complications. For instance, although full 
weight-bearing is typically permitted after procedures such 
as arthroplasty, it may be limited due to intraoperative 
issues with implant fixation [21]. Moreover, comorbidities 
such as Parkinson’s disease may influence postoperative 
rehabilitation, as affected patients are more prone to 
falls and gait disturbances [22, 23]. These situations are 
particularly challenging, as LLMs may not generate reliable 
recommendations in non-standard clinical scenarios.

Table 1. Summary of of studies analyzing the use of large language models (LLMs) in generating rehabilitation recommendations in orthopedics, 
rehabilitation and physical therapy

Author, year Clinical context Anylized LLM(s) Study design Notable results

Gürses et al. [9], 
2025

Rehabilitation in patients with 
knee osteoarthritis

ChatGPT-4o, 
Gemini

Observational study; comparison of 
LLM-generated and physiotherapist-
designed rehabilitation programs

Moderate agreement between LLM-generated 
programs and expert consensus; most common 
shortcomings involved insufficiently detailed exercise 
parameters

Sawamura et al. 
[13], 2024

Answering clinical questions in 
physical therapy

ChatGPT Cross-sectional study of model 
responses to guideline-based clinical 
questions in physiotherapy

The model generated mostly correct responses; 
however, explicit references to clinical guidelines and 
sources were often lacking

Mykhalko et al. 
[14], 2025

Individualized rehabilitation 
plans for comorbid patients 
(including musculoskeletal 
disorders)

ChatGPT-4o Expert evaluation of LLM-generated 
rehabilitation plans

Most LLM-generated plans were considered 
applicable after review and modification; specialist 
supervision was recommended

Safran et al. [15], 
2025

Orthopaedic rehabilitation ChatGPT-4o, 
Gemini 2.5 Pro, 
DeepSeek-V3

Comparative analysis of model 
performance in clinical reasoning and 
treatment planning

Response quality differed between models

Safran et al. [16], 
2025

Musculoskeletal rehabilitation ChatGPT-4 Cross-sectional study evaluating 
guideline concordance of LLM responses

Partial concordance with clinical guidelines; many 
responses failed to meet all guideline criteria and 
lacked sufficient detail. The authors highlighted the 
role of LLMs as a supplementary decision-making tool.

Kim J. [17], 2025 Musculoskeletal physiotherapy ChatGPT, 
DeepSeek

Comparative analysis of model response 
quality

ChatGPT generated more detailed responses; both 
models showed limitations in clinical justification and 
require further validation.

Gianola et al. 
[18], 2024

Rehabilitation and conservative 
treatment of lumbosacral 
radicular pain

ChatGPT-3.5 Cross-sectional study; comparison of 
model responses with clinical guidelines

Some responses were consistent with clinical 
guidelines; however, many lacked full guideline 
concordance and internal consistency

Hao et al. [19], 
2025

Musculoskeletal physiotherapy ChatGPT-4 Assessment of the model as a clinical 
decision-support tool

LLMs may support clinical decision-making but should 
not replace specialist judgment
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An important aspect when evaluating the usefulness of 
LLMs in rehabilitation is the safety of the recommendations 
they generate. Several studies have emphasized that although 
language models can produce logical and coherent therapeutic 
strategies, their recommendations often require specialist 
verification, particularly regarding exercise dosing, load 
progression, and the consideration of individual patient 
characteristics [9, 14]. However these issues are not limited 
to rehabilitation in orthopaedics or physiotherapy. Studies 
examining the use of LLMs in other areas of medicine have 
shown that although they can generate linguistically and 
logically coherent responses, significant inconsistencies with 
clinical knowledge and guidelines have also been reported [14, 
24, 25]. For this reason, most authors emphasize that LLM-
generated recommendations should be primarily considered 
as a decision-support tools rather than autonomous sources 
of therapeutic guidance [16, 19, 26, 27].

Another issue when evaluating the usefulness of language 
models in rehabilitation planning is the stability of their 
responses and their reproducibility across different clinical 
scenarios. Studies examining the use of LLMs in medicine 
have repeatedly noted that the content of LLM-generated 
responses may vary depending on the formulation of the 
query, the amount of information provided in the prompt, 
or the specific model used [10, 18, 24–26]. This phenomenon 
is particularly relevant in rehabilitation, where treatment 
plans should rely on clearly defined clinical criteria and 
individual patient characteristics, and remain reproducible 
among patients with similar profiles to allow for standardized 
management. Analyses of clinical questions in physiotherapy 
and musculoskeletal rehabilitation have shown that although 
language models can generate logical and coherent therapeutic 
recommendations, their responses may differ in the level of 
detail and the scope of the proposed interventions [15, 17]. 
Similar observations have been reported in studies from 
other areas of medicine, suggesting that recommendations 
generated by LLMs may be sensitive to the context of the query 
but are not always fully reproducible when the same clinical 
problem is presented [28–30]. In practice, this suggests that 
recommendations generated by language models may be 
influenced by prompt formulation.

Clinical implications for orthopaedics and sports medicine. 
As discussed earlier, the potential applications of LLMs in 
orthopaedics and sports medicine primarily relate to their 
role as decision-support tools in clinical decision-making. 
In recent years, it has been increasingly suggested that such 
models may support the analysis of medical information, the 
generation of preliminary therapeutic recommendations, 
and the rapid retrieval and synthesis of current scientific 
knowledge [24, 25, 31]. In orthopaedic surgery, artificial 
intelligence–based technologies are already being used 
in areas such as medical imaging analysis, prediction of 
treatment outcomes, and surgical planning, highlighting the 
growing role of digital tools in clinical practice [32]. Here, 
LLMs may constitute an additional tool supporting clinicians 
in everyday clinical practice.

In orthopaedic rehabilitation, language models may 
be particularly useful in the planning of the therapy and 
patient education. Current literature suggests that LLMs 
may support the preparation of educational materials and 
help explain therapeutic recommendations in a way that 
is more understandable to patients, potentially improving 

adherence to rehabilitation recommendations [33]. It has 
also been emphasized that LLM-based tools may facilitate 
communication between clinicians and patients, for example, 
by simplifying complex medical information and adapting 
educational content to the patient’s level of understanding 
[30,34]. In the context of rehabilitation, this may include 
explaining the principles of performing therapeutic exercises, 
the course of the rehabilitation process, and the rationale and 
importance of a gradual return to physical activity.

At the same time, the potential benefits of LLMs in 
orthopaedic rehabilitation are closely tied to their responsible 
and safe use in clinical practice. As discussed earlier, 
numerous studies emphasize that although language models 
can generate logical and convincing responses, they are not 
always fully consistent with current medical knowledge or 
clinical guidelines [18, 35]. An additional concern remains 
the phenomenon of so-called model hallucinations, in which 
models generate convincing but inaccurate information, 
which in the clinical context may have important implications 
for patient safety [36].

Another important area of potential LLM applications is 
medical education and support for the training of healthcare 
professionals, including physicians and physiotherapists. 
Language models may be used to analyze clinical cases, 
generate educational scenarios, and explain complex 
concepts, which may support the educational process [25]. 
In recent years, reports have also emerged suggesting that 
LLMs may serve as tools supporting the development of 
clinical reasoning by simulating medical cases and enabling 
interactive discussion of potential diagnostic and therapeutic 
strategies [30]. In terms of specialist training, these tools 
may facilitate access to current medical knowledge and 
support continuing professional development, which plays an 
important role in orthopaedic and rehabilitation practice [37].

Ethical, regulatory and implementation considerations. As 
the use of LLMs in medicine expands, increasing attention 
is also being paid to the ethical, legal, and regulatory issues 
associated with their implementation in healthcare. One of the 
most controversial and widely discussed issues relates to the 
reliability of AI-generated content and the legal responsibility 
for decisions made on the basis of recommendations 
generated by AI-based systems. The literature emphasizes 
that although LLMs may serve as useful clinical decision-
support tools, their use requires supervision by qualified 
specialists and a clearly defined allocation of responsibility 
for potential errors [38, 39].

Another important concern is the limited transparency 
of LLMs and the difficulty in assessing the basis on which 
their responses are generated. Unlike many traditional 
clinical decision-support tools, LLMs operate in a manner 
that does not always allow tracing the underlying basis of 
a given recommendation [39–41], which may significantly 
complicate the evaluation of the reliability of generated 
responses and the identification of potential errors. For this 
reason, increasing attention is being paid to the development 
of more transparent standards for evaluating artificial 
intelligence–based tools and clear guidelines for their use 
in clinical practice [38–40].

Equally important are issues related to the regulation of 
such tools and their integration into healthcare systems. 
International organizations, including the World Health 
Organization (WHO) and regulatory authorities overseeing 
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medical technologies, highlight the need to establish clear 
legal frameworks for the use of artificial intelligence in 
medicine, addressing issues such as data security, algorithm 
transparency, and responsibility for clinical decision-making 
[42, 43]. In the context of rehabilitation, the implementation 
of LLM-based tools should be preceded by appropriate 
clinical validation and careful evaluation of their safety in 
clinical practice.

Finally, given the limitations of LLMs, their rapidly 
increasing use, and concerns regarding patient safety, 
developers of such models should take particular care to 
ensure that algorithms are designed in a way that clearly 
communicates that the information provided in response 
to rehabilitation-related queries does not constitute medical 
advice, and is intended for educational purposes only.

CONCLUSIONS

In summary, large language models show promise as 
supportive tools in orthopaedic and sports medicine 
rehabilitation, particularly in generating structured 
recommendations and assisting with patient education. 
However, current evidence indicates that their outputs 
are often incomplete, inconsistently aligned with clinical 
guidelines, and sensitive to prompt formulation. As a result, 
LLM-generated recommendations should not be used as 
standalone sources for therapeutic decision-making, but 
rather as additional tools requiring supervision of orthopaedic 
surgeon or rehabilitation specialist.

Future research should extend beyond response-based 
evaluations and focus on prospective, real-world clinical 
studies assesing their impact on rehabilitation outcomes, 
patient adherence, and return-to-sport decision-making. 
Standardized approaches to prompt design and response 
evaluation, along with validation of models in clinical 
settings, will be essential to determine their practical utility. It 
also appears essential to develop language models dedicated 
to medical applications, trained on validated clinical data 
and aligned with current clinical guidelines, as this could 
improve the reliability of generated recommendations, 
enhance guideline adherence, reduce the risk of errors and 
potentially unsafe outputs, and, importantly, strengthen 
the protection of sensitive patient data required for effective 
clinical use.
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