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Statistical Analysis Plan

All statistical analyses will be performed using validated statistical software (e.g., SPSS
version 22). Descriptive statistics will summarize participant characteristics and
baseline variables, with continuous data presented as mean + standard deviation and
categorical data as frequencies and percentages. Data normality will be assessed using

the Shapiro—Wilk test and visual inspection of distribution plots.

This study uses a randomized crossover interventional design. Primary and secondary
outcomes will be analyzed using within-participant comparisons accounting for
intervention conditions (manual reflexology treatment [MRT] vs foot massage
equipment [FEM]) and time (pre- and post-intervention). For normally distributed
outcomes, repeated-measures analysis of variance (ANOVA) or linear mixed-effects
models will be applied to assess main effects of intervention, time, and their interaction.
When normality assumptions are not met, non-parametric equivalents (e.g., Wilcoxon

signed-rank test or Friedman test) will be used.

The primary outcome (sleep quality assessed by the Pittsburgh Sleep Quality Index)
will be analyzed by comparing changes from baseline to post-intervention between
MRT and FEM conditions. Secondary outcomes include insomnia severity (Insomnia
Severity Index), fatigue (Fatigue Assessment Scale), and autonomic nervous system
function assessed by heart rate variability (HRV). HRV outcomes include time-domain
indices (SDNN, RMSSD, pNN50) and frequency-domain indices (LF, HF, LF/HF ratio).
Acute (week 1) and cumulative (week 6) intervention effects will be examined

separately.

Potential carryover effects will be evaluated by comparing baseline values between
intervention periods and by including period and sequence effects in analytical models.

A predefined washout period was implemented to minimize residual effects.

Adjustments for multiple comparisons will be applied for HRV parameters and
questionnaire subscales using Bonferroni correction or false discovery rate control, as
appropriate. Effect sizes will be reported to support clinical interpretation. Statistical
significance will be set at a two-sided p value < 0.05. Analyses will be conducted on a
per-protocol basis, including participants who completed both intervention periods with

adequate compliance.



Sample Size and Power Considerations: Sample size estimation was based on prior
studies reporting moderate within-subject effects of reflexology interventions on sleep-
related outcomes and heart rate variability parameters. Assuming a moderate effect size
(Cohen’s d = 0.5), a two-sided significance level of 0.05, and statistical power of 80%,
a minimum of 28 participants was required to detect significant within-participant
differences in a crossover design. To account for potential attrition and incomplete data,
a total of 32 participants were recruited. This sample size is consistent with previous
crossover trials investigating autonomic and sleep-related responses to complementary

therapies.



Informed Consent Form

The Informed Consent Form (ICF) has been approved by the Institutional Review
Board (IRB) and is provided in Chinese. The document is written in clear, lay language
and describes the study purpose, procedures, potential risks and discomforts,
anticipated benefits, and participant rights. The approved ICF is available as a non-

editable PDF file. If required, the document can be uploaded upon request.



This document constitutes the approved English version. Certain titles of screening instruments and
questionnaires remain in Chinese because the original source materials were provided as scanned image
files and could not be directly modified. To ensure consistency and clarity, English annotations have

FJU-IRB F-034 /20201110 been added to provide a complete English-language presentation.
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