CONSORT 2025 checklist of information to include when reporting a randomised trial* 
	Section / Topic

	No
	CONSORT 2025 checklist item description
	Reported on page no.

	Title and abstract
	

	Title and structured abstract
	1a
	Identification as a randomised trial 
	1

	
	1b
	Structured summary of the purpose, methods, results, and conclusions
	2-3

	Open science
	

	Trial registration
	2
	Chinese Clinical Trial Registry, ChiCTR2500103378 (https://www.chictr.org.cn/showproj.html?proj=268481) , 28 May 2025
	3

	Protocol and statistical analysis plan
	3
	Registered and publicly available on the Chinese Clinical Trial Registry ; see registration link.
	3

	Data sharing
	4
	The data sets used and/or analyzed during the current study are available from the corresponding author on reasonable request. 
	24

	Funding and conflicts of interest
	5a
	This study is supported by the Guangdong Scientific Research Platform and Projects for the Higher-educational Institution (2023ZDZX2033), the Guangdong Basic and Applied Basic Research Foundation (2023A1515012011, 2024A1515011235), the National Natural Science Foundation of China (32300955), the Guangzhou Science and Technology Planning Project (No. 2023A04J0150), and the Macao Science and Technology Development Fund (Project code: 002/2023/ALC).The funders had no role in study design, conduct, data analysis, or manuscript writing.
	24

	
	5b
	No conflicts of interest
	24

	Introduction
	

	Background and rationale
	6
	Global aging accelerates, with China facing rapid aging and the largest elderly population. Aging impairs physiological and vascular function, elevating cardiovascular disease risk. Although aerobic exercise reduces cardiovascular mortality, middle-aged and older adults show low adherence and insufficient intensity in common activities, requiring effective interventions.

	4-5

	Objectives
	7
	This study aimed to explore the effects and mechanisms of 8‑week combined brisk walking and table tennis exercise on cardiovascular function in middle‑aged and elderly individuals, and to provide a safe, simple, and habit-forming exercise strategy for their cardiovascular health.

	5

	Methods
	

	Patient and public involvement
	8
	Not reported
	Not reported

	Trial design
	9
	Parallel-group design, 1:1 allocation ratio, superiority framework
	7

	Changes to trial protocol
	10
	No changes reported
	No changes reported

	Trial setting
	11
	Guangdong Provincial Key Laboratory of Physical Activity and Health Promotion
	Not reported

	Eligibility criteria
	12a
	The inclusion criteria were as follows: as per the IPAQ criteria, the group with the lowest physical activity level was identified; systolic blood pressure < 140 mmHg and diastolic blood pressure < 90 mmHg; no self-reported or medical record-documented history of CVD, major surgical procedures, or intrabody foreign objects (e.g., surgical steel nails); and no use of antibiotics or other medications within 3 months prior to the study. Participants were excluded if they withdrew voluntarily from the study or missed more than three consecutive exercise sessions for any reason during the study period. 
	6

	
	12b
	Not applicable
	Not applicable

	Intervention and comparator
	13
	The exercise groups received an 8-week intervention (BW, TT, or BT) with 1 hour per session, 3 times per week. The intervention protocols were as follows: The BW group began with a 10-minute warm-up, followed by 40 minutes of continuous moderate-pace walking, and ended with a 10-minute gradual speed reduction to return to normal walking. The TT group performed forehand strikes, backhand blocks, and combined footwork exercises; The BT group completed 30 minutes of brisk walking followed by 30 minutes of table tennis. The control group received no intervention and was instructed to maintain their habitual lifestyle.
	7

	Outcomes
	14

	Body composition, Blood pressure, PWV, PWA, HRV, eNOS, VEGF, ICAM-1, VCAM-1, TNF-a, NAD+
	8-10

	Harms
	15
	Adverse events (e.g., falls, joint pain, dizziness) were actively monitored during each training session.
	Not reported

	Sample size
	16a
	The required total sample size was determined to be at least 48 subjects, with an effect size of 0.5, alpha level (α) of 0.05, and statistical power (1-β) of 0.80 for four groups.

	7

	
	16b
	Not applicable
	Not applicable

	Randomisation:
	 
	 
	

	Sequence generation
	17a
	Dynamic randomisation was carried out by a third-party investigator (who was not involved in the trial intervention, nor in the collection or analysis of data).

	Not reported

	
	17b
	Simple randomisation
	Not reported

	Allocation concealment mechanism
	18
	The generated randomised allocation sequence is placed in sequentially numbered, sealed, opaque envelopes. Once the researchers have determined the eligibility of the participants, they open the envelopes in sequence and allocate the participants to the appropriate trial groups.
	Not described

	Implementation
	19
	The recruiter and the allocator are separate and do not view the random sequence.
	Not described

	Blinding
	20a
	Single-blind (assignment concealed from participants), assignment concealed from assessors. 
	Not described

	
	20b
	It is difficult to achieve complete blinding for both participants and practitioners in exercise interventions.
	Not applicable

	Statistical methods
	21a
	ANOVA with Bonferroni analysis was performed to assess the differences between three or more groups.
	11

	
	21b
	Intent-to-treat analysis: all randomised subjects.
	Not described

	
	21c
	Not applicable
	Not applicable

	
	21d
	No subgroup/sensitivity analyses.
	Not applicable

	Results
	

	Participant flow, including flow diagram
	22a
	48 vs 48 randomised; all analysed
	Not reported

	
	22b
	No losses or exclusions
	Not reported

	Recruitment
	23a
	Recruitment period：2024-10-27 - 2024-10-31. Follow-up period
2024-11-03 - 2025-01-19
	Not reported

	
	23b
	Completed as planned
	Not reported

	Intervention and comparator delivery
	24a
	Administered as planned; good compliance
	Not reported

	
	24b
	Administered as planned; good compliance
	Not reported

	Baseline data
	25
	Baseline table provided
	39-40

	Numbers analysed, 
outcomes and estimation
	26
	For all outcomes, the analysis population consisted of all 47 study participants who completed the 8-week intervention and had valid data at both baseline and the post-intervention assessment time point.
Numbers of participants with valid data at the outcome assessment time pointAt the post-intervention (8-week) assessment, valid data were obtained from all participants in the control, BW, TT, and BT groups for the cardiovascular disease (CVD) risk Z-score, as well as for including body composition, arterial stiffness, heart rate variability, and plasma biomarkers.
composite CVD risk Z-score:
Compared with the control group, all three exercise groups showed significant reductions in the composite CVD risk Z-score at week 8:
BW vs. Control: adjusted mean difference = -0.75, 95% CI (-1.11 to -0.40), P < 0.001.TT vs. Control: adjusted mean difference = -0.65, 95% CI (-0.98 to -0.27), P < 0.001. BT vs. Control: adjusted mean difference = -0.81, 95% CI (-1.17 to -0.45), P < 0.001.No statistically significant differences were observed among the three exercise modalities.
Body composition: No significant between-group differences were found for body weight, BMI, fat mass, fat mass percentage, or fat-free mass. The BT group showed significant increases in inorganic salt content and muscle mass, while both TT and BT groups showed a non-significant trend toward increased water content.Arterial stiffness and vascular parameters: All three exercise groups had significant reductions in SBP and CSBP compared with controls, with the largest reduction observed in the BT group. Only the BT group showed a significant reduction in CDBP. No significant changes in DBP were observed.The TT group significantly downregulated baPWV-R and improved SEVR, while both BW and BT groups reduced cfPWV (with a stronger trend in BW). The BT group reduced AIx, and both TT and BT groups reduced AIx@75. FMD was significantly elevated in TT and BT groups. No changes in ABI-L or ABI-R were seen in any group.Heart rate variability: Only the BT group significantly reduced HR and increased PNN50 and SDNN. The TT and BT groups showed elevated HF in frequency-domain analysis, while all three exercise groups had reduced TP. No changes in RMSSD, NN50, LF, or LF/HF were observed.Plasma biomarkers: The BT group uniquely upregulated eNOS, VEGF, and NAD⁺, and downregulated ICAM-1 and VCAM-1. No exercise modality significantly affected TNF-α levels.Binary outcomesNo binary outcome measures were included in this study. All analyses were based on continuous variables, reported as adjusted mean differences with 95% confidence intervals and corresponding P-values.
	12-15

	Harms
	27
	No adverse events reported 
	Not reported

	Ancillary analyses
	28
	None
	Not applicable

	Discussion
	

	Interpretation
	29
	The present study comprehensively demonstrates that the BT exercise paradigm represents is a highly effective for for reducing cardiovascular risk in middle-aged and older adults. Convergent evidence from the novel 8-indicator composite CVD-Z score, functional assessments, and molecular mechanistic analyses consistently supports this conclusion. Specifically, BT comprehensively improves vascular function, autonomic nervous regulation, body composition, and cellular metabolism through multi-pathway synergistic effects.
	21

	Limitations
	30
	Firstly, gender homogenisation was not implemented, as participants included both male and female middle-aged and elderly individuals. Given significant gender differences in muscle metabolic profiles, vascular physiological characteristics, and exercise adaptability within this demographic, such heterogeneity may act as a confounding factor—interfering with the accurate assessment of the combined exercise intervention’s effects and limiting the direct generalisation of results to single-sex populations. Secondly, although participants were explicitly instructed to avoid additional physical activity per the intervention protocol, research constraints prevented real-time monitoring to quantify their daily physical activity throughout the study. Instead, data on non-intervention activity were collected solely through retrospective self-reports, which may lead to underreporting or misreporting. This could confound the true effects of the combined walking and table tennis intervention, as the potential impact of unmonitored physical activity on outcome measures cannot be fully excluded. 
	Not reported



[bookmark: _GoBack]*We strongly recommend reading this statement in conjunction with the CONSORT 2025 Explanation and Elaboration and/or the CONSORT 2025 Expanded Checklist for important clarifications on all the items. We also recommend reading relevant CONSORT extensions. See www.consort-spirit.org.

Citation: Hopewell S, Chan AW, Collins GS, Hróbjartsson A, Moher D, Schulz KF, et al. CONSORT 2025 Statement: updated guideline for reporting randomised trials. BMJ. 2025; 388:e081123. https://dx.doi.org/10.1136/bmj-2024-081123. 

© 2025 Hopewell et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
2

