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StaRI Checklist for the manuscript
Implementing an outpatient rTMS service for chronic stroke rehabilitation: The Tübingen framework
Reporting follows the Standards for Reporting Implementation Studies framework (Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Griffiths CJ, Rycroft-Malone J, Meissner P, Murray E, Patel A, Sheikh A, Taylor SJC, for the StaRI group. Standards for Reporting Implementation Studies (StaRI) statement. BMJ. 2017;356:i6795. doi:10.1136/bmj.i6795).
This supplementary checklist maps each of the 27 StaRI items to the corresponding section of the manuscript. The framework paper describes a single-center outpatient rTMS service. Implementation outcomes (fidelity, adoption, reach, sustainability) were not prospectively operationalized; this is acknowledged in the Limitations section. The principal motor cohort and the aphasia subgroup are referenced as routine-care signals; detailed inferential analyses are reported in parallel cohort manuscripts.
Title and abstract
	#
	StaRI item
	Manuscript section
	Status

	1
	Title identifies the article as an implementation study and describes the method used.
	Title (Implementing an outpatient rTMS service for chronic stroke rehabilitation: the Tübingen framework).
	Reported.

	2
	Abstract: structured summary including, as relevant, the aims of the implementation study (and the EBP under implementation), the design, the methods, the implementation strategy, the EBP, the setting, participants, results and conclusions.
	Abstract (Background / Objective / Methods / Results / Conclusions).
	Reported.


Introduction
	#
	StaRI item
	Manuscript section
	Status

	3
	Description of the problem or issue that the implementation strategy is designed to address.
	Introduction, paragraphs 1–3: structural care gap; absence of structured outpatient rTMS service models for chronic stroke; persistent disability in the chronic phase.
	Reported.

	4
	Scientific background and rationale (theoretical underpinnings or basis in evidence) for the EBP and the implementation strategy.
	Introduction, paragraphs 4–5 (neurophysiological rationale; interhemispheric imbalance; bimodal balance–recovery; heterogeneity of evidence; Lefaucheur 2020 Level A/B; Edwards 2024 roundtable).
	Reported.

	5
	Aims or objectives of the implementation study, distinguishing implementation aims from any aims at the level of the EBP.
	Introduction, final paragraph; Methods/Overall approach (explicit StaRI distinction between intervention and implementation strategy).
	Reported.


Methods
	#
	StaRI item
	Manuscript section
	Status

	6
	Description of the implementation strategy, including any changes during the study.
	Methods/Overall approach; Patient selection; Clinical workflow; Treatment protocols and neurophysiological rationale; Practical implementation considerations.
	Reported.

	7
	Description of the EBP being implemented.
	Methods/Cohort and stimulation protocol (Tables 1–2 specify the rTMS protocol and the immediate task-specific therapy pairing).
	Reported.

	8
	Description of the study context.
	Methods/Clinical setting (UH Tübingen, since 2019; Ethics 2026-0203; Declaration of Helsinki).
	Reported.

	9
	Eligibility / inclusion and exclusion criteria for the EBP and (separately, where relevant) for the implementation strategy.
	Patient selection (chronic stroke; two indications: spastic upper-limb paresis and motor aphasia; TMS safety screening).
	Reported.

	10
	Outcomes of the implementation strategy (fidelity, adoption, reach, sustainability, acceptability, appropriateness, cost).
	Methods/Overall approach: reach, treatment completion, session count and safety were reconstructed retrospectively from routine clinical documentation; process-level fidelity metrics requiring dedicated audit were not prospectively operationalized. Limitations: explicit acknowledgment.
	Partial. Framework paper without formal prospective implementation evaluation; this is acknowledged explicitly.

	11
	Outcomes of the EBP at the level of the target population.
	Methods/Clinical outcome selection (Fugl-Meyer Assessment, Modified Ashworth Scale, ACL, CETI; MCID Page 2012, Narayan Arya 2011). Detailed inferential analyses deferred to the parallel cohort manuscript.
	Reported.

	12
	Sample size for the implementation study and any planned subgroup analyses.
	Methods/Cohort and stimulation protocol (n = 112 motor cohort, n = 19 aphasia subgroup); no a priori sample size calculation, consistent with retrospective routine-care design.
	Reported.

	13
	Methods; quantitative analysis for implementation strategy outcomes.
	Methods/Overall approach (retrospective routine-care data; descriptive proxies for reach, completion, session count and safety).
	Partial. Acknowledged in Methods and Limitations.

	14
	Methods; quantitative analysis for EBP outcomes.
	Methods/Clinical outcome selection. Detailed analytic methods (paired t-test, Wilcoxon, Cohen's d, Kruskal–Wallis) reported in the parallel cohort manuscript.
	Reported via cross-reference.

	15
	Methods; qualitative analysis (where used).
	Not applicable — no qualitative methods used in this framework paper.
	Not applicable.

	16
	Methods; economic evaluation (where conducted).
	Practical implementation considerations (formal cost-effectiveness explicitly out of scope; resource drivers named — personnel time on the rTMS side, Heilmittel-route reimbursement for the paired therapy, ZAR multimodal infrastructure for the phase D pathway; comparator landscape against botulinum toxin programs and task-specific therapy alone identified as priority for future work).
	Reported (scope explicitly delimited).


Results
	#
	StaRI item
	Manuscript section
	Status

	17
	Flow of participants and / or sites through the study.
	Methods/Cohort and stimulation protocol; Figure 1 (structured patient pathway); Clinical experience and observed outcomes (n completed per indication; n = 8 not included in the analysis, owing to premature discontinuation for intercurrent illness unrelated to rTMS or to an extended treatment course without a completed post-treatment evaluation). 
	Reported.

	18
	Implementation strategy outcomes; quantitative.
	Clinical experience and observed outcomes: continuously operational since 2019; both delivery pathways in routine use; 112 motor and 19 aphasia patients completed the prescribed cycle; 8 dropouts for intercurrent non-rTMS-related medical reasons; no serious adverse events.
	Reported (descriptive proxies for retrospective implementation indicators).

	19
	EBP outcomes at the level of the target population.
	Clinical experience and observed outcomes (direction-of-change descriptive). Detailed inferential statistics for the principal motor cohort reported in the parallel cohort manuscript (in preparation); detailed aphasia outcomes deferred to a dedicated forthcoming manuscript.
	Reported via cross-reference.

	20
	Unintended consequences / adverse events.
	Clinical experience and observed outcomes ("No serious adverse events occurred over the cohort; transient scalp discomfort or mild headache occurred occasionally and did not lead to treatment discontinuation.").
	Reported.


Discussion
	#
	StaRI item
	Manuscript section
	Status

	21
	Summary of findings in the context of the implementation study.
	Discussion, paragraphs 1–2 (principal contribution; two design choices: disease-specific focus and immediate stimulation–therapy pairing).
	Reported.

	22
	Strengths and limitations of the study.
	Limitations (three discursive paragraphs covering evidential hierarchy and mechanistic uncertainty; single-center origin and structural prerequisites for transferability; routine-care confounders and rater non-blinding). Strengths are discussed in the Discussion sections on disease-specific focus, immediate therapy pairing and dual-pathway design.
	Reported.

	23
	Interpretation of findings.
	Discussion (NICHE trial positioning by phenotype mismatch; Hofmeijer 2023 "hype or hope" engagement; Edwards 2024 roundtable; mechanistic positioning relative to bimodal balance–recovery and reticulospinal accounts of spasticity).
	Reported.

	24
	Generalizability and adaptability to other settings.
	Limitations, paragraph 2 (three structural prerequisites: co-located interdisciplinary rehabilitation, scheduling capacity, reimbursement pathway). Conclusion (explicit acknowledgement that reproducibility depends on rehabilitation infrastructure, scheduling and reimbursement).
	Reported.


Other information
	#
	StaRI item
	Manuscript section
	Status

	25
	Registration of the study (where applicable).
	Statements and Declarations / Registration: retrospective analyses of routine-care data; prospective study registration not applicable. Ethics approval reference 2026-0203 (Ethics Committee, University of Tübingen).
	Reported.

	26
	Funding source(s) and role of funder(s).
	Statements and Declarations / Funding: no funding received; service is part of routine clinical care at UH Tübingen and was established without dedicated project funding.
	Reported.

	27
	Competing interests / independence of researchers.
	Statements and Declarations / Competing interests: no competing interests; no financial relationships with commercial entities that might have an interest in the submitted work.
	Reported.


Note on partial items
Items 10, 13 and 18: formal prospective measurement of process-level implementation outcomes (per-session deviation logs, structured acceptability surveys, sustained adoption tracking) were not operationalized in this framework description. The implementation indicators that are reported (reach, treatment completion, session count, safety, sustained dual-pathway operation since 2019) are descriptive proxies reconstructed retrospectively from routine clinical documentation. This is appropriate to the manuscript type (a single-center service description rather than a prospective implementation evaluation) and is acknowledged in both the Methods/Overall approach and the Limitations sections. Prospective measurement of process-level implementation outcomes is identified as a priority for future work.
Items 14 and 19: EBP-level quantitative analyses for the principal motor cohort (paired pre–post comparisons, effect sizes, baseline-stratified response patterns, proportion reaching the established MCID for the Fugl-Meyer Assessment) are reported in detail in a parallel cohort manuscript (in preparation). Detailed outcomes for the aphasia subgroup are reported in a dedicated forthcoming manuscript. The present framework paper references these analyses only at the level of direction of change.
Supplementary Material 2
Supplementary Table 2. Number patients regarding indication and year.
	Criterion/year
	2019
	2020
	2021
	2022
	2023
	2024
	2025
	total

	Motor impairment
	12
	23
	8
	24
	31
	24
	15
	137

	1 Hz
	5
	17
	8
	23
	29
	23
	15
	120

	Exclusion 
Different treatment protocol
	7
	6
	0
	1
	2
	1
	0
	17

	Exclusion 
Other reasons 
	1
	3
	0
	1
	1
	1
	1
	8

	Included for analysis
	5
	14
	8
	21
	28
	22
	14
	112

	
	
	
	
	
	
	
	
	

	Aphasia
	0
	5
	2
	5
	2
	4
	1
	19

	Exclusion
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	

	Total
	12
	28
	10
	29
	33
	28
	16
	156

	
	
	
	
	
	
	
	
	


Other reasons for exclusion from data analysis were included premature discontinuation due to COVID-19 illness or other non TMS-related medical conditions, as well as an extension of the treatment course beyond the planned protocol without completion of the scheduled post-evaluation after 15 or 18 sessions.
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