[bookmark: _GoBack]Supplementary Table S1. Distribution of RD types among adult participants included in the study (n = 104).
	ID
	Type of RDs
	N
	%
	Catalogue / Orphanet source
	Item no. / ORPHA code

	1
	Myasthenia gravis
	21
	20.19 
	Orphanet
	Myasthenia gravis classification; subtype not available*

	2
	Multiple sclerosis
	19
	18.27 
	First List of Rare Diseases
	Item 76

	3
	Hemophilia
	11
	10.58 
	First List of Rare Diseases
	Item 36

	4
	Neurofibromatosis
	11
	10.58 
	Second List of Rare Diseases
	Item 54

	5
	Neuromyelitis optica
	9
	8.65 
	First List of Rare Diseases
	Item 81

	6
	Systemic sclerosis
	6
	5.77 
	First List of Rare Diseases
	Item 112

	7
	Idiopathic
pulmonary arterial hypertension
	5
	4.81 
	First List of Rare Diseases
	Item 54

	8
	Facioscapulohumeral muscular dystrophy
	3
	2.88 
	Second List of Rare Diseases
	Item 25

	9
	Gaucher disease
	3
	2.88 
	First List of Rare Diseases
	Item 31

	10
	Wilson disease
	3
	2.88 
	First List of Rare Diseases
	Item 37

	11
	Cushing disease
	2
	1.92 
	Orphanet
	ORPHA:96253

	12
	Synovial sarcoma
	2
	1.92 
	Orphanet
	ORPHA:3273

	13
	Amyotrophic lateral sclerosis
	1
	0.96 
	First List of Rare Diseases
	Item 4

	14
	Adrenomyeloneuropathy
	1
	0.96 
	First List of Rare Diseases
	Item 120

	15
	Pheochromocytoma
	1
	0.96 
	Second List of Rare Diseases
	Item 60

	16
	Spinal muscular atrophy
	1
	0.96
	First List of Rare Diseases
	Item 110

	17
	Hereditary epidermolysis bullosa
	1
	0.96 
	First List of Rare Diseases
	Item 39

	18
	Lymphangioleiomyomatosis
	1
	0.96 
	First List of Rare Diseases
	Item 64

	19
	Langerhans cell histiocytosis
	1
	0.96 
	First List of Rare Diseases
	Item 60

	20
	Marfan syndrome
	1
	0.96 
	First List of Rare Diseases
	Item 68

	21
	Turner syndrome
	1
	0.96 
	Orphanet
	ORPHA:881


Note: RD, Rare disease; %, percentages; 
*, The 21 participants with myasthenia gravis could not be further classified as generalized or ocular due to limited information.


Supplementary Table S2. Mapping of study variables onto the equity-oriented analytical framework adapted from the WHO framework on social determinants of health.
	WHO framework level
	Framework domain
	Study variables
	Conceptual role

	Structural determinants
	Socioeconomic position
	Gender; level of education; employment status; annual family income
	Social position and differential access to socioeconomic resources

	Intermediary determinants
	Material circumstances
	In debt; direct medical expenses; direct non-medical expenses; out-of-pocket expenses
	Material and financial consequences of disease and healthcare

	
	Psychosocial circumstances
	Marital status; experienced discrimination
	Potential social support, psychosocial stress, and social disadvantage

	Cross-cutting determinant
	Social cohesion and social capital
	Assistance from social organizations; charitable donation
	Proxy indicators of access to organizational, community, or charitable support

	Intermediary determinants
	Health-system-related circumstances
	Number of health insurance schemes; special outpatient status; reimbursement
	Healthcare coverage, access to benefits, and financial protection

	Contextual covariates outside the principal equity domains
	Demographic, biological, and clinical characteristics
	Age group; RD type; disease duration; disability status; need for caregiving
	Demographic background, disease characteristics, functional limitation, and care dependency

	Contextual covariates outside the principal equity domains
	Treatment and healthcare utilization
	Medication status; hospitalization days; outpatient visits per year
	Treatment status, healthcare use, and clinical need

	Health outcomes
	Health-related quality of life
	EQ-5D-5L utility score; EQ-VAS score
	Preference-based health utility and self-rated health; EQ-VAS was used descriptively




Supplementary Table S3. Distribution of EQ-5D-5L problem levels among participants (n = 104)
	Dimension
	No problems, n (%)
	Slight problems, 
n (%)
	Moderate problems, 
n (%)
	Severe problems, 
n (%)
	Extreme problems, 
n (%)

	MO
	33 (31.7)
	39 (37.5)
	18 (17.3)
	5 (4.8)
	9 (8.7)

	SC
	67 (64.4)
	19 (18.3)
	6 (5.8)
	5 (4.8)
	7 (6.7)

	UA
	29 (27.9)
	44 (42.3)
	18 (17.3)
	6 (5.8)
	7 (6.7)

	PD
	22 (21.2)
	44 (42.3)
	26 (25.0)
	9 (8.7)
	3 (2.9)

	AD
	20 (19.2)
	35 (33.7)
	34 (32.7)
	11 (10.6)
	4 (3.8)


Note: MO, mobility; SC, self-care; UA, usual activities; PD, pain/discomfort; AD, anxiety/depression.


Supplementary Table S4. Sensitivity analysis of Tobit model using continuous cost variables.
	Characteristics
	β (95% CI)
	P

	Levels of education
	
	

	Primary school or below
	Reference
	

	Junior high
	0.06 (-0.11, 0.23)
	0.458

	Senior high
	0.05 (-0.10, 0.20)
	0.516

	College and above
	0.06 (-0.08, 0.20)
	0.393

	Employment status
	
	

	Full-time
	Reference
	

	Part-time
	-0.07 (-0.20, 0.06)
	0.304

	Retired
	-0.06 (-0.19, 0.07)
	0.382

	Unemployment
	-0.11 (-0.20, -0.01)
	0.037

	Disability status
	
	

	No
	Reference
	

	Yes
	0.04 (-0.05, 0.13)
	0.352

	Medication status
	
	

	Adequate course
	Reference
	

	Inadequate
	-0.03 (-0.14, 0.08)
	0.643

	Symptomatic only
	0.05 (-0.05, 0.16)
	0.310

	No treatment
	0.01 (-0.15, 0.17)
	0.948

	Need for caregiving
	
	

	Not at all
	Reference
	

	Sometimes
	-0.14 (-0.24, -0.04)
	0.006

	Fully dependent
	-0.80 (-0.97, -0.62)
	<0.001

	Assistance from social organizations
	
	

	No
	Reference
	

	Yes
	-0.15 (-0.26, -0.04)
	0.007

	Experienced discrimination
	
	

	No
	Reference
	

	Yes
	-0.24 (-0.36, -0.11)
	<0.001

	Unclear
	-0.17 (-0.29, -0.05)
	0.004

	In debt
	
	

	No
	Reference
	

	Yes
	-0.05 (-0.14, 0.03)
	0.187

	Outpatient visits per year (times)
	
	

	0
	Reference
	

	0-12
	-0.00 (-0.19, 0.19)
	1.000

	≥13
	-0.09 (-0.31, 0.13)
	0.417

	Out-of-pocket expenses (per ¥1000)
	-0.00 (-0.01, -0.00)
	0.002

	Direct non-medical expenses (per ¥1000)
	0.00 (-0.01, 0.01)
	0.918

	Note: β, regression coefficient; CI, confidence interval; ¥, Chinese Yuan (currency).




Supplementary Table S5. Sensitivity analysis of Tobit model including all covariates.
	Characteristics
	β (95% CI)
	P

	Gender
	
	

	Male
	Reference
	

	Female
	-0.10 (-0.20, 0.00)
	0.050

	Age group (year)
	
	

	18-35
	Reference
	

	≥ 36
	0.01 (-0.11, 0.12)
	0.909

	Marital status
	
	

	Married
	Reference
	

	Others
	-0.00 (-0.11, 0.10)
	0.951

	Levels of education
	
	

	Primary school or below
	Reference
	

	Junior high
	0.07 (-0.10, 0.24)
	0.389

	Senior high
	0.01 (-0.15, 0.16)
	0.943

	College and above
	0.09 (-0.06, 0.23)
	0.237

	Employment status
	
	

	Full-time
	Reference
	

	Part-time
	-0.05 (-0.18, 0.09)
	0.488

	Retired
	-0.01 (-0.18, 0.15)
	0.867

	Unemployment
	-0.04 (-0.14, 0.06)
	0.450

	Number of health insurance schemes
	
	

	0
	Reference
	

	1
	-0.05 (-0.21, 0.11)
	0.518

	≥ 2
	-0.00 (-0.17, 0.17)
	0.959

	Special outpatient status
	
	

	No
	Reference
	

	Yes
	-0.01 (-0.11, 0.08)
	0.780

	In debt
	
	

	No
	Reference
	

	Yes
	-0.08 (-0.17, 0.02)
	0.103

	Annual family income (¥)
	
	

	<50000
	Reference
	

	50000-86666.67
	-0.01 (-0.11, 0.09)
	0.871

	≥86666.67
	0.01 (-0.09, 0.12)
	0.834

	Disease duration (year)
	
	

	0-3
	Reference
	

	≥ 4
	-0.04 (-0.13, 0.06)
	0.444

	Medication status
	
	

	Adequate course
	Reference
	

	Inadequate
	-0.02 (-0.14, 0.09)
	0.666

	Symptomatic only
	0.01 (-0.09, 0.11)
	0.855

	No treatment
	0.01 (-0.16, 0.17)
	0.949

	Hospitalization days (day)
	
	

	0
	Reference
	

	1-30
	0.03 (-0.06, 0.13)
	0.483

	≥ 31
	0.11 (-0.04, 0.26)
	0.167

	Outpatient visits per year (times)
	
	

	0
	Reference
	

	1-12
	0.01 (-0.20, 0.21)
	0.936

	≥13 
	-0.10 (-0.33, 0.14)
	0.419

	Need for caregiving
	
	

	Not at all
	Reference
	

	Sometimes
	-0.13 (-0.23, -0.03)
	0.013

	Fully dependent
	-0.75 (-0.94, -0.56)
	<0.001

	Disability status
	
	

	No
	Reference
	

	Yes
	0.03 (-0.06, 0.12)
	0.525

	Assistance from social organizations
	
	

	No
	Reference
	

	Yes
	-0.16 (-0.27, -0.05)
	0.004

	Charitable donation
	
	

	No
	Reference
	

	Yes
	-0.23 (-0.35, -0.11)
	<0.001

	Experienced discrimination
	
	

	No
	Reference
	

	Yes
	-0.25 (-0.38, -0.11)
	<0.001

	Unclear
	-0.21 (-0.33, -0.09)
	<0.001

	Direct medical expenses (¥)
	
	

	<21000
	Reference
	

	21000-80000
	-0.02 (-0.14, 0.11)
	0.806

	≥80000
	-0.17 (-0.37, 0.03)
	0.099

	Direct non-medical expenses (¥)
	
	

	<2000
	Reference
	

	2000-10000
	-0.05 (-0.14, 0.04)
	0.309

	≥10000
	-0.18 (-0.28, -0.08)
	<0.001

	Reimbursement (¥)
	
	

	<1000
	Reference
	

	1000-20000
	-0.06 (-0.16, 0.05)
	0.273

	≥20000
	0.09 (-0.07, 0.25)
	0.266

	Out-of-pocket expenses (¥)
	
	

	<13986
	Reference
	

	13986-40000
	-0.04 (-0.15, 0.06)
	0.435

	≥40000
	-0.02 (-0.19, 0.15)
	0.818


Note: β, regression coefficient; CI, confidence interval; ¥, Chinese Yuan (currency).


Supplementary Table S6. Sensitivity analysis of Tobit model using predictors with %IncMSE ≥ 1.
	Characteristics
	β (95% CI)
	P

	Levels of education
	
	

	Primary school or below
	Reference
	

	Junior high
	0.11 (-0.06, 0.29)
	0.192

	Senior high
	0.05 (-0.10, 0.21)
	0.513

	College and above
	0.06 (-0.08, 0.21)
	0.380

	Employment status
	
	

	Full-time
	Reference
	

	Part-time
	-0.09 (-0.22, 0.04)
	0.170

	Retired
	-0.09 (-0.22, 0.04)
	0.183

	Unemployment
	-0.11 (-0.21, -0.01)
	0.032

	Disability status
	
	

	No
	Reference
	

	Yes
	0.03 (-0.06, 0.12)
	0.540

	Medication status
	
	

	Adequate course
	Reference
	

	Inadequate
	-0.03 (-0.14, 0.08)
	0.594

	Symptomatic only
	0.05 (-0.06, 0.15)
	0.362

	No treatment
	-0.02 (-0.16, 0.11)
	0.722

	Need for caregiving
	
	

	Not at all
	Reference
	

	Sometimes
	-0.14 (-0.25, -0.04)
	0.006

	Fully dependent
	-0.76 (-0.95, -0.58)
	<0.001

	Assistance from social organizations
	
	

	No
	Reference
	

	Yes
	-0.13 (-0.24, -0.02)
	0.021

	Experienced discrimination
	
	

	No
	Reference
	

	Yes
	-0.26 (-0.39, -0.13)
	<0.001

	Unclear
	-0.17 (-0.29, -0.05)
	0.004

	Outpatient visits per year (times)
	
	

	0
	Reference
	

	0-12
	-0.02 (-0.21,0.18)
	0.845 

	≥13
	-0.11 (-0.33,0.10)
	0.303 

	In debt
	
	

	No
	Reference
	

	Yes
	-0.07 (-0.15, 0.01)
	0.109

	Out-of-pocket expenses (¥)
	
	

	<13986
	Reference
	

	13986-40000
	0.01 (-0.09, 0.11)
	0.868

	≥40000
	0.04 (-0.09, 0.16)
	0.577

	Direct medical expenses (¥)
	
	

	<21000
	Reference
	

	21000-80000
	-0.05 (-0.16, 0.06)
	0.394

	≥80000
	-0.11 (-0.23, 0.02)
	0.091

	Direct non-medical expenses (¥)
	
	

	<2000
	Reference
	

	2000-10000
	-0.01 (-0.10, 0.07)
	0.759

	≥10000
	-0.14 (-0.24, -0.03)
	0.011

	Note: β, regression coefficient; CI, confidence interval; ¥, Chinese Yuan (currency).




Supplementary Table S7. Sensitivity analysis of Tobit model using predictors with %IncMSE ≥ 5.
	Characteristics
	β (95% CI)
	P

	Employment status
	
	

	Full-time
	Reference
	

	Part-time
	-0.06 (-0.18, 0.06)
	0.333

	Retired
	-0.05 (-0.17, 0.06)
	0.368

	Unemployment
	-0.08 (-0.17, 0.01)
	0.076

	Disability status
	
	

	No
	Reference
	

	Yes
	0.00 (-0.09, 0.09)
	0.951

	Need for caregiving
	
	

	Not at all
	Reference
	

	Sometimes
	-0.18 (-0.27, -0.08)
	<0.001

	Fully dependent
	-0.82 (-0.99, -0.65)
	<0.001

	Assistance from social organizations
	
	

	No
	Reference
	

	Yes
	-0.13 (-0.23, -0.02)
	0.019

	Experienced discrimination
	
	

	No
	Reference
	

	Yes
	-0.23 (-0.36, -0.11)
	<0.001

	Unclear
	-0.15 (-0.26, -0.03)
	0.011

	Direct non-medical expenses (¥)
	
	

	<2000
	Reference
	

	2000-10000
	-0.04 (-0.13, 0.05)
	0.383

	≥10000
	-0.17 (-0.26, -0.07)
	<0.001

	Note: β, regression coefficient; CI, confidence interval; ¥, Chinese Yuan (currency).




Supplementary Table S8. Sensitivity analysis of the Tobit model after excluding participants with myasthenia gravis for whom subtype classification was unavailable (n = 83).
	Characteristics
	β (95% CI)
	P

	Levels of education
	
	

	Primary school or below
	Reference
	

	Junior high
	0.14 (-0.07, 0.34)
	0.188

	Senior high
	0.05 (-0.13, 0.23)
	0.605

	College and above
	0.10 (-0.07, 0.27)
	0.247

	Employment status
	
	

	Full-time
	Reference
	

	Part-time
	-0.08 (-0.22, 0.06)
	0.282

	Retired
	-0.09 (-0.24, 0.06)
	0.254

	Unemployment
	-0.11 (-0.22, 0.01)
	0.070

	Disability status
	
	

	No
	Reference
	

	Yes
	0.03 (-0.07, 0.14)
	0.550

	Medication status
	
	

	Adequate course
	Reference
	

	Inadequate
	-0.07 (-0.19, 0.06)
	0.279

	Symptomatic only
	0.04 (-0.08, 0.16)
	0.540

	No treatment
	-0.08 (-0.26, 0.10)
	0.391

	Need for caregiving
	
	

	Not at all
	Reference
	

	Sometimes
	-0.17 (-0.29, -0.05)
	0.004

	Fully dependent
	-0.74 (-0.95, -0.53)
	<0.001

	Assistance from social organizations
	
	

	No
	Reference
	

	Yes
	-0.13 (-0.25, -0.00)
	0.041

	Experienced discrimination
	
	

	No
	Reference
	

	Yes
	-0.23 (-0.37, -0.08)
	0.002

	Unclear
	-0.18 (-0.32, -0.04)
	0.011

	In debt
	
	

	No
	Reference
	

	Yes
	-0.05 (-0.14, 0.04)
	0.290

	Outpatient visits per year (times)
	
	

	0
	Reference
	

	0-12
	-0.05 (-0.26, 0.16)
	0.636

	≥13
	-0.15 (-0.38, 0.08)
	0.191

	Direct medical expenses (¥)
	
	

	<21000
	Reference
	

	21000-80000
	0.05 (-0.06, 0.15)
	0.373

	≥80000
	0.00 (-0.12, 0.12)
	0.966

	Direct non-medical expenses (¥)
	
	

	<2000
	Reference
	

	2000-10000
	-0.02 (-0.12, 0.08)
	0.763

	≥10000
	-0.13 (-0.26, -0.01)
	0.029

	Note: β, regression coefficient; CI, confidence interval; ¥, Chinese Yuan (currency).



