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ABSTRACT 

	
Aims: To outline a protocol for a scoping review that will systematically map and synthesize the literature on the use of the 6-Minute Walk Test (6MWT), 2-Minute Walk Test (2MWT), Timed Up and Go (TUG) test, and other standardized walk tests for assessing functional performance in patients following unilateral Total Knee Arthroplasty (TKA).
Study design:  Scoping review protocol.
Place and Duration of Study: Not applicable (Literature review protocol).
Methodology: This scoping review will be conducted following the Joanna Briggs Institute (JBI) methodology and reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR). A comprehensive search will be performed in PubMed (MEDLINE), Embase, Scopus, Web of Science, and PEDro databases, supplemented by a grey literature search. Two independent reviewers will screen studies for eligibility, extract data, and chart the results. The Population, Concept, and Context (PCC) framework will guide eligibility: adults with unilateral TKA (Population), use of 6MWT, 2MWT, TUG, or standardized walk tests (Concept), in a post-operative. 
Results: This is a protocol study; no results are presented at this stage.
Conclusion: The findings from this review are expected to identify the extent and nature of the evidence on functional performance tests in the unilateral TKA population. We anticipate this work will highlight variations in testing protocols, identify research gaps, and provide a foundation for standardizing assessment methods, which is essential for improving the synthesis of clinical trial data and guiding evidence-based rehabilitation practices.
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1. INTRODUCTION 

Total Knee Arthroplasty (TKA) is a cornerstone of orthopedic surgery, widely recognized as the definitive treatment for end-stage knee osteoarthritis (Hart et al., 2016). The procedure has demonstrated robust efficacy in alleviating pain and restoring fundamental joint biomechanics (Carr, 2012; Kurtz, 2007). Despite the high degree of surgical standardization, the trajectory of post-operative recovery and functional restoration exhibits considerable patient-to-patient variability with different functional metrics improving at different paces over the first year (Christensen et al., 2023; Trindade et al., 2025).

Consequently, the precise and objective assessment of functional outcomes is of paramount importance, not only for tailoring individual rehabilitation programs but also for benchmarking the effectiveness of different therapeutic protocols across clinical centers (Mizner, 2011). Historically, the evaluation of TKA outcomes has been heavily anchored in Patient-Reported Outcome Measures (PROMs), such as the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) or the Knee injury and Osteoarthritis Outcome Score (KOOS). While indispensable for capturing the patient's subjective experience, recent evidence confirms that PROMs have a weak correlation with objective functional tests, as they assess different constructs of function (Hill et al., 2023; Karimijashni et al., 2025). PROMs are susceptible to the influence of psychological factors, individual pain perception, and statistical ceiling effects, which often results in a disconnect between a patient's reported function and their actual, observable physical performance (Terwee, 2006; Stratford, 2006).

To bridge this gap, performance-based measures have emerged as a critical adjunct, offering an objective and quantifiable evaluation of a patient's true functional capacity (Bade, 2010). In fact, current research suggests that PROMs and performance-based tests should be viewed as complementary tools to be used in combination for a more nuanced and complete characterization of outcomes (Hill et al., 2023). Among the array of performance-based tests, the 6-Minute Walk Test (6MWT), the 2-Minute Walk Test (2MWT), various standardized Walk Tests (e.g., 10-meter walk test), and the Timed Up and Go (TUG) test have become pervasive in clinical practice (Unver, 2015; Podsiadlo, 1991). Their widespread adoption is attributable to their low cost, administrative simplicity, and established correlation with the ability to perform activities of daily living, particularly within geriatric and orthopedic populations (Dobson, 2012).

A preliminary survey of the literature, however, reveals a landscape marked by significant heterogeneity in the application and reporting of these tests within the specific context of unilateral TKA (Karimijashni et al., 2025). Methodological variations—including differences in track length, the use of verbal encouragement, and the timing of assessments across acute and chronic post-operative phases—pose substantial challenges to evidence synthesis (Naylor, 2020). A further confounding factor is the common practice in research of aggregating data from both unilateral and bilateral TKA cohorts. Given that bilaterais procedures entail distinct physiological demands and recovery trajectories (Liu et al, 2019), this data pooling may obscure functional recovery patterns unique to the unilateral TKA population.

Therefore, a scoping review is warranted to systematically map and chart the existing body of literature. The principal objective of this review is to identify, synthesize, and catalogue the evidence concerning the utilization of the 6MWT, 2MWT, standardized Walk Tests, and the TUG test in assessing post-operative outcomes in patients who have undergone unilateral TKA. This will involve a detailed examination of the testing protocols employed, the reported psychometric properties of the tests, and their overall clinical utility in this specific patient group.

2. methodology 

2.1 Study Design 

This study protocol delineates a scoping review, a methodological approach selected for its particular suitability in mapping the key concepts, sources of evidence, and research gaps within a complex or heterogeneous field of study (Arksey, 2005). The conduct of this review will adhere rigorously to the framework established by the Joanna Briggs Institute (JBI) for scoping reviews (Peters, 2020). The final manuscript will be reported in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist and guidelines (Tricco, 2018).

2.2 Protocol and Registration  

This protocol will be registered prospectively with the Open Science Framework (OSF) to ensure transparency and methodological rigor. The research question and subsequent search strategy have been structured using the Population, Concept, and Context (PCC) mnemonic, as recommended by the JBI (Peters, 2020).

· Population: The review will include adult patients (≥18 years of age) who have undergone a primary, unilateral Total Knee Arthroplasty.
· Concept: The central concept is the use of specific, performance-based functional tests. These include the 6-Minute Walk Test (6MWT), 2-Minute Walk Test (2MWT), the Timed Up and Go (TUG) test, and other formally standardized walk tests (e.g., 10-meter walk test, 50-foot walk test).
· Context: The context is the post-operative assessment of function, encompassing all clinical settings (e.g., inpatient, outpatient, home-based) and all follow-up periods (from immediate post-surgery to long-term monitoring).

2.3 Eligibility Criteria 

Studies will be selected based on the following detailed inclusion and exclusion criteria:

Inclusion Criteria:
· Participants: Studies involving adult human subjects (≥18 years old) who have undergone primary unilateral TKA, typically for conditions such as osteoarthritis or rheumatoid arthritis.
· Concept: Studies that utilize at least one of the target functional performance tests (6MWT, 2MWT, TUG, or other standardized timed/distance walk tests) as an outcome measure.
· Context: Assessments conducted during the post-operative period.
· Types of Sources: This scoping review will consider for inclusion randomized controlled trials (RCTs), non-randomized controlled trials, observational studies (including cohort, case-control, and cross-sectional designs), and case series (with n > 10 participants).

Exclusion Criteria:
· Studies focusing exclusively on bilateral TKA, unicompartmental knee arthroplasty, or revision TKA.
· Studies in which data from unilateral TKA patients cannot be isolated or disaggregated from a mixed cohort that includes bilateral or revision procedures (Liu et al, 2019).
· Cadaveric studies, animal studies, biomechanical modeling studies, editorials, letters, and conference abstracts without sufficient data.
· Studies that do not use one of the specified functional performance tests as an outcome measure.

2.4 Search Strategy 

A comprehensive and systematic search strategy will be executed to identify all relevant published and unpublished studies. The search will be conducted across the following major electronic bibliographic databases from their inception to the present date: PubMed (MEDLINE), Embase, Scopus, Web of Science (Core Collection), and PEDro (Physiotherapy Evidence Database). The search will be limited to studies published in English, Spanish, or Portuguese. The search strategy is designed to be highly sensitive to capture a broad range of relevant literature, with the refinement for the specific PCC framework occurring during the screening stages. The search terms will include combinations of medical subject headings (MeSH), Emtree terms, and free-text keywords related to the population and concept. Below are the detailed search strategies for each database:

PubMed (MEDLINE): (("Arthroplasty, Replacement, Knee"[MeSH] OR "total knee arthroplasty"[Title/Abstract] OR "knee replacement"[Title/Abstract] OR "TKA"[Title/Abstract] OR "TKR"[Title/Abstract])) AND ("Walk Test"[MeSH] OR "6-minute walk test"[Title/Abstract] OR "6MWT"[Title/Abstract] OR "six minute walk test"[Title/Abstract] OR "2-minute walk test"[Title/Abstract] OR "2MWT"[Title/Abstract] OR "two minute walk test"[Title/Abstract] OR "Timed Up and Go"[Title/Abstract] OR "TUG"[Title/Abstract] OR "walking speed"[Title/Abstract] OR "gait speed"[Title/Abstract]) AND ("Postoperative Period"[MeSH] OR "postoperative"[Title/Abstract] OR "surgery"[Title/Abstract] OR "recovery"[Title/Abstract] OR "rehabilitation"[Title/Abstract])

Embase: ('knee arthroplasty'/exp OR 'total knee arthroplasty':ti,ab OR 'knee replacement':ti,ab) AND ('walking test'/exp OR '6 minute walk test':ti,ab OR '6MWT':ti, ab OR '2 minute walk test':ti,ab OR 'timed up and go test':ti,ab OR 'TUG':ti,ab OR 'gait speed':ti,ab) AND ('postoperative period'/exp OR 'postoperative':ti,ab OR 'rehabilitation':ti,ab)

Scopus: (TITLE-ABS-KEY (“total knee arthroplasty" OR "knee replacement" OR "TKA”)) AND (TITLE-ABS-KEY (“6-minute walk test" OR "6MWT" OR "2-minute walk test" OR "2MWT" OR "Timed Up and Go" OR "TUG" OR "walk test”)) AND (TITLE-ABS-KEY ( "postoperative" OR "surgery" OR "recovery" OR "rehabilitation”))

Web of Science (Core Collection): TS= ("total knee arthroplasty" OR "knee replacement" OR "TKA") AND TS=("6-minute walk test" OR "6MWT" OR "2-minute walk test" OR "2MWT" OR "Timed Up and Go" OR "TUG" OR "walk test" OR "gait speed") AND TS= ("postoperative" OR "recovery" OR "rehabilitation")

PEDro (Physiotherapy Evidence Database): Given the limitations of the PEDro advanced search interface, a multi-step search process will be employed using combinations of keywords in the simple search bar. The following search queries will be executed independently:
· knee arthroplasty walk test
· knee arthroplasty timed up and go
· knee arthroplasty 6MWT

2.5 Searching Other Resources (Grey Literature)

To mitigate publication bias and locate relevant studies not indexed in the main bibliographic databases, a comprehensive search of grey literature will be conducted (Paez, 2017). This will include searching Google Scholar (reviewing the first 100 most relevant results), ProQuest Dissertations and Theses Global, and relevant institutional repositories. Furthermore, major clinical trial registries, including ClinicalTrials.gov and the World Health Organization’s International Clinical Trials Registry Platform (ICTRP), will be searched to identify ongoing or recently completed studies.

2.6 Source Selection
 
The selection of sources will be a two-stage process conducted by two independent reviewers to minimize selection bias. First, all retrieved citations will be imported into the Rayyan web application, a tool designed for managing systematic reviews. The two reviewers will independently screen the titles and abstracts of all citations based on the pre-defined eligibility criteria. A pilot screening of 50 randomly selected citations will be performed initially to ensure calibration between the reviewers, aiming for an inter-rater agreement (Cohen's kappa) of >0.80. Any disagreements during the screening process will be resolved through discussion or, if consensus cannot be reached, through arbitration by a third senior reviewer. In the second stage, the full texts of all potentially relevant articles will be retrieved and independently assessed by the same two reviewers against the full eligibility criteria. A standardized form will be used to document the reason for the exclusion of any full-text article. Disagreements at this stage will again be resolved by discussion or third-party arbitration. The entire selection process will be documented and presented in a PRISMA-ScR flow diagram (Tricco, 2018).

2.7 Data Extraction and Charting 

A data charting form will be developed collaboratively by the research team using a spreadsheet program. The form will be piloted on a sample of 5-10 included studies to refine the variables and ensure clarity and consistency. Two reviewers will independently extract data from each included study. The extracted data will include:
· Study Characteristics: Author(s), year of publication, country of origin, study design.
· Population Demographics: Sample size, age (mean and standard deviation), sex distribution, body mass index (BMI), and pre-operative functional status.
· Intervention Details: Specifics of the unilateral TKA procedure, if available.
· Functional Test Protocols: Detailed information on the administration of each test, including track length, verbal instructions and encouragement provided, number of trials, and use of assistive devices.
· Outcomes and Key Findings: The primary outcomes will be the results of the functional tests (e.g., distance walked in meters for the 6MWT, time in seconds for the TUG). We will also extract data on reported psychometric properties (e.g., reliability, validity, responsiveness) and any correlations reported between the performance-based tests and other measures, such as PROMs.

2.8 Synthesis of Results 

Given that the primary goal of a scoping review is to map the literature, a formal meta-analysis will not be conducted. Instead, the extracted data will be synthesized and presented in a descriptive format. The results will be organized thematically and presented in tables and charts to map the evidence according to the functional test type, the timing of post-operative assessment, and the reported outcomes. This narrative synthesis will summarize the breadth and nature of the literature, identify common methodological approaches, and highlight significant gaps in the current evidence base. While a formal risk-of-bias assessment is not a mandatory component of scoping reviews (Arksey, 2005), we will use the appropriate JBI Critical Appraisal Tools to assess the methodological quality of the included studies. This appraisal will not be used to exclude studies but rather to provide context on the overall quality of the evidence in the field.

3. Anticipated Outcomes
This scoping review protocol has been designed to comprehensively map the existing literature on the use of key functional performance tests in the unilateral TKA population. By systematically charting the evidence on the 6MWT, 2MWT, TUG, and other standardized walk tests, we aim to provide a clear overview of how these crucial assessment tools are being applied in research and clinical practice.
We expect the findings will reveal significant heterogeneity in testing protocols, including variations in patient instructions, track layouts, and the timing of post-operative assessments. Such inconsistencies, extensively documented in recent systematic reviews (Karimijashni et al, 2025, Konnyu et al, 2023), represent a major barrier to the synthesis of evidence, particularly for future meta-analyses, and may limit the generalizability of study findings (Bennell et al, 2011, Migliorini et al, 2024). Recent systematic reviews have continued to highlight this considerable variability in the types of performance-based tests used, underscoring the need for a clear content analysis to guide selection (Karimijashni et al, 2025, Capin et al 2022). The review will also explore the relationship between these objective, performance-based measures and the more subjective proms. Understanding the degree of correlation—or lack thereof—is critical for developing a holistic and accurate picture of patient recovery (Mizner et al, 2011; Singh et al, 2025). Evidence continues to suggest a weak correlation between these two types of measures, as they evaluate different aspects of function, with proms often being more influenced by pain than by objective performance (Karimijashni et al, 2025; Singh et al, 2025). Indeed, recent meta-analyses confirm that while self-reported function shows clinically meaningful improvements within the first 3 to 6 months, these gains are not consistently matched by performance-based metrics, which often show no significant improvement at any time point (Orange et al, 2025)
By charting the reported psychometric properties of these tests within the unilateral tka context, this review will also provide valuable information for clinicians and researchers seeking to select the most appropriate and robust measures for their specific needs. The ongoing validation of these instruments, such as the recent work on predictive models for the 6mwt and the evaluation of promis cats, confirms their reliability and importance in the clinical setting (Monisha et al, 2025; Dhollander et al, 2025; Kubo et al, 2024). However, significant variability in thresholds for what constitutes a clinically important difference (mcid) persists, complicating cross-study comparisons and highlighting the need for condition-specific benchmarks (Migliorini et al, 2024). Ultimately, the results of this scoping review are intended to serve as a foundational resource. We will identify not only what is known but, more importantly, what is not known, thereby highlighting critical gaps in the literature. The synthesis of findings will inform recommendations for the standardization of functional assessment protocols, suggest directions for future primary research, such as targeted prehabilitation for at-risk patients (Karimijashni et al, 2025), and contribute to the broader goal of optimizing rehabilitation strategies and improving long-term outcomes for patients undergoing unilateral TKA (Bennel et al, 2011; Mizner et al, 2011).
4. Conclusion

This scoping review is poised to comprehensively characterize the extent and methodological nature of the evidence regarding functional performance tests—specifically the 6MWT, 2MWT, and TUG—within the unilateral Total Knee Arthroplasty population. We anticipate that the findings will unveil significant heterogeneity in administration protocols and reporting standards, which currently serves as a barrier to effective data synthesis and cross-study comparison. By meticulously identifying these inconsistencies and mapping critical research gaps, this protocol will lay the necessary groundwork for the future standardization of assessment methods. Ultimately, this work aims to facilitate more robust meta-analyses and empower clinicians with high-quality, evidence-based insights to optimize rehabilitation strategies and enhance functional outcomes for patients undergoing unilateral procedures.

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 

The authors declare the utilization of GPT-4 to assist in the linguistic refinement of this manuscript. The tool was employed exclusively to enhance the grammatical accuracy and readability of the text, which was originally drafted in Brazilian Portuguese and subsequently translated into English. The AI's contribution was strictly limited to stylistic and linguistic improvements, without generating new content or altering the scientific substance. Specifically:

1. Following the initial translation from Brazilian Portuguese, the AI was tasked with polishing the English text to ensure consistency with conventional academic usage. 

2. Targeted prompts were issued to rectify grammatical inaccuracies and uphold the formal tone required for scientific publication.
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Definitions, Acronyms, Abbreviations

TKA : Total Knee Arthroplasty 
6MWT: 6-Minute Walk Test 
2MWT: 2-Minute Walk 
Test TUG: Timed Up and Go test
PROMs: Patient-Reported Outcome Measures 
WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index 
KOOS: Knee injury and Osteoarthritis Outcome Score 
PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews 
JBI: Joanna Briggs Institute 
PCC: Population, Concept, and Context framework
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