Supplementary Materials

Table S1. Spearman correlation matrix of the main study variables.
	Variable
	MNA-SF
	SARC-F
	FRAIL
	aCCI
	Age
	BMI
	Hb

	MNA-SF
	1.000
	-0.592
	-0.470
	-0.250
	-0.294
	0.475
	0.120

	SARC-F
	-0.592
	1.000
	0.589
	0.500
	0.482
	-0.179
	-0.074

	FRAIL
	-0.470
	0.589
	1.000
	0.485
	0.462
	-0.017
	-0.215

	aCCI
	-0.250
	0.500
	0.485
	1.000
	0.844
	-0.039
	-0.153

	Age
	-0.294
	0.482
	0.462
	0.844
	1.000
	-0.143
	-0.125

	BMI
	0.475
	-0.179
	-0.017
	-0.039
	-0.143
	1.000
	0.104

	Hb
	0.120
	-0.074
	-0.215
	-0.153
	-0.125
	0.104
	1.000


N = 321. All scales were analyzed as continuous total scores. aCCI, age-adjusted Charlson Comorbidity Index; BMI, body mass index; Hb, hemoglobin; MNA-SF, Mini Nutritional Assessment–Short Form; SARC-F, sarcopenia screening questionnaire; FRAIL, frailty scale.



Table S2. Mediation estimates under different covariate adjustment models.
	Model
	Path a
	Path b
	Direct
effect
	Total
effect
	Indirect
effect
	Bootstrap
95% CI

	Unadjusted
	-0.787
	0.336
	-0.095
	-0.359
	-0.264
	-0.348 to -0.196

	Age and sex
	-0.691
	0.274
	-0.096
	-0.286
	-0.190
	-0.263 to -0.131

	Primary clinical model
	-0.653
	0.250
	-0.105
	-0.268
	-0.163
	-0.231 to -0.110

	Primary model + BMI
	-0.685
	0.238
	-0.145
	-0.308
	-0.163
	-0.233 to -0.108

	Expanded categorical covariate model
	-0.648
	0.231
	-0.135
	-0.285
	-0.150
	-0.221 to -0.095


Confidence intervals were estimated using 5000 bootstrap resamples. The primary clinical model was adjusted for sex, aCCI, hemoglobin, and dialysis duration. The expanded model additionally included BMI, smoking, educational attainment, employment status, marital status, place of residence, and living arrangements. Coding and reference categories are described in the main Methods. Paths a and b represent the MNA-SF–SARC-F and SARC-F–FRAIL associations, respectively.
Table S3. Robustness analyses of the moderated mediation model.
	Analysis
	Interaction
B
	P value
	Path b
B
	Index of moderated mediation
	Bootstrap
95% CI

	Primary model
	-0.093
	<0.001
	0.250
	-0.023
	-0.036 to -0.013

	Additional BMI adjustment
	-0.094
	<0.001
	0.238
	-0.022
	-0.035 to -0.013

	Expanded categorical covariate model
	-0.084
	<0.001
	0.231
	-0.020
	-0.032 to -0.010

	HC3 robust standard errors
	-0.093
	<0.001
	—
	—
	—

	Quadratic terms (HC3)
	-0.109
	<0.001
	—
	—
	—


N = 321. The interaction term is MNA-SF × aCCI, and path b represents the SARC-F–FRAIL association. The primary model was adjusted for sex, hemoglobin, and dialysis duration; the outcome model also included the aCCI main effect. The HC3 and quadratic-term analyses report the first-stage interaction; the other analyses also report the index of moderated mediation. Confidence intervals were estimated using 5000 bootstrap resamples. HC3, heteroscedasticity-robust standard errors; B, unstandardized regression coefficient; CI, confidence interval.



Table S4. Sensitivity analyses using alternative FRAIL outcome specifications.
	[bookmark: _GoBack]Model
	Variable
	Effect estimate
	95% CI
	P value

	Ordinal logistic
	MNA-SF (per SD)
	B = -0.405
	-0.681 to -0.130
	0.004

	Ordinal logistic
	SARC-F (per SD)
	B = 1.008
	0.682 to 1.333
	<0.001

	Binary logistic
	MNA-SF (per point)
	OR = 0.812
	0.679 to 0.971
	0.022

	Binary logistic
	SARC-F (per point)
	OR = 1.647
	1.344 to 2.018
	<0.001


All models were adjusted for sex, aCCI, hemoglobin, and dialysis duration. Ordinal logistic regression modeled FRAIL scores of 0–5, and binary logistic regression modeled frailty defined as FRAIL ≥3. B, regression coefficient; OR, odds ratio; SD, standard deviation; CI, confidence interval.


Table S5. Reverse mediation and alternative moderation analyses.
	Analysis
	Parameter
	Estimate
	95% CI or P value

	Reverse mediation:
SARC-F → MNA-SF → FRAIL
	Indirect
effect
	0.081
	0.015 to 0.106

	Second-stage moderation:
SARC-F × aCCI → FRAIL
	Interaction
	-0.003
	P = 0.775


The reverse mediation model was adjusted for sex, aCCI, hemoglobin, and dialysis duration; the indirect-effect confidence interval was estimated using 5000 bootstrap resamples. The second-stage moderation model examined the SARC-F × aCCI interaction in relation to FRAIL, adjusting for MNA-SF, sex, aCCI, hemoglobin, and dialysis duration. CI, confidence interval.
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