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Table S1. List of covariates used in the study
	Variables
	Code
	Dummy variables/variable units

	Individual-level variables

	Days of hospitalization
	InHDays
	Days

	Age group (ref. 45-64 years old)
	Age1
	0-14 years old

	
	Age2
	15-44 years old

	
	Age3 
	≥65 years old

	Sex (ref. female)
	Male

	Area (ref. rural)
	Urban

	Disease Type (ref. ICD9 Diseases of the circulatory system)
	ICD1
	Certain infectious and parasitic diseases

	
	ICD2
	Neoplasms

	
	ICD3
	Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism

	
	ICD4
	Endocrine, nutritional and metabolic diseases

	
	ICD5
	Mental and behavioural disorders

	
	ICD6
	Diseases of the nervous system

	
	ICD7
	Diseases of the eye and adnexa

	
	ICD8
	Diseases of the ear and mastoid process

	
	ICD10
	Diseases of the respiratory system

	
	ICD11
	Diseases of the digestive system

	
	ICD12
	Diseases of the skin and subcutaneous tissue

	
	ICD13
	Diseases of the musculoskeletal system and connective tissue

	
	ICD14
	Diseases of the genitourinary system

	
	ICD15
	Pregnancy, childbirth and the puerperium

	
	ICD16
	Certain conditions originating in the perinatal period

	
	ICD17
	Congenital malformations, deformations and chromosomal abnormalities

	
	ICD18
	Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified

	
	ICD19
	Injury, poisoning and certain other consequences of external causes

	
	ICD20
	External causes of morbidity and mortality

	
	ICD21
	Factors influencing health status and contact with health services

	Medical Season (ref. Spring)
	Season1
	Summer

	
	Season2
	Autumn

	
	Season3
	Winter

	Health-care facility-level variables

	Ownership (ref. public hospital)
	Private
	Private hospital

	Hospital grade (ref. tertiary hospital)
	HGrade1
	Primary hospital

	
	HGrade2
	Secondary hospital

	City-level variables

	Per capita GDP
	GDP
	10,000 CNY per person

	Hospital beds
	Beds
	Per 1,000 people

	Healthcare technicians
	HCP
	Per 1,000 people

	City level (ref. type-II large cities)
	CLevel1
	Small- and medium-sized cities

	
	CLevel2
	Type-I large cities

	
	CLevel3
	Megacities



Table S2. Distribution of hospitalization diseases between local and cross-regional healthcare seeking
	Disease Type
	No. (%)
	P

	
	Local care
	Cross-regional healthcare-seeking
	

	
	n=1539003
	n=69843
	

	Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism
	9371 (0.61)
	942 (1.35)
	<0.001a

	Endocrine, nutritional and metabolic diseases
	48202 (3.13)
	1468 (2.1)
	

	Mental and behavioral disorders
	15146 (0.98)
	1026 (1.47)
	

	Diseases of the nervous system
	57360 (3.73)
	1752 (2.51)
	

	Diseases of the eye and adnexa
	50328 (3.27)
	2870 (4.11)
	

	Diseases of the ear and mastoid process
	13053 (0.85)
	643 (0.92)
	

	Diseases of the circulatory system
	326342 (21.22)
	9127 (13.07)
	

	Diseases of the respiratory system
	229186 (14.9)
	5329 (7.63)
	

	Diseases of the digestive system
	117918 (7.67)
	4669 (6.68)
	

	Diseases of the skin and subcutaneous tissue
	13027 (0.85)
	488 (0.7)
	

	Diseases of the musculoskeletal system and connective tissue
	127829 (8.31)
	5281 (7.56)
	

	Diseases of the genitourinary system
	76772 (4.99)
	3574 (5.12)
	

	Pregnancy, childbirth and the puerperium
	131049 (8.52)
	4228 (6.05)
	

	Certain conditions originating in the perinatal period
	6032 (0.39)
	232 (0.33)
	

	Congenital malformations, deformations and chromosomal abnormalities
	4769 (0.31)
	1024 (1.47)
	

	Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified
	48672 (3.16)
	1759 (2.52)
	

	Injury, poisoning and certain other consequences of external causes
	34929 (2.27)
	1575 (2.26)
	

	External causes of morbidity and mortality
	17705 (1.15)
	674 (0.97)
	

	Factors influencing health status and contact with health services
	62173 (4.04)
	3340 (4.78)
	


Note: a P was obtained by χ² test.

Table S3. Year-stratified association between cross-regional healthcare-seeking and hospitalization costs
	Healthcare-seeking behavior
	Coefficient
	95% CI

	Year-stratified association between cross-regional healthcare-seeking and hospitalization costs

	2015
	
	

	Cross-regional healthcare-seeking
	0.345
	0.334, 0.356

	2016
	
	

	Cross-regional healthcare-seeking
	0.296
	0.286, 0.306

	2017
	
	

	Cross-regional healthcare-seeking
	0.275
	0.264, 0.286

	Year-stratified association between different types of cross-regional healthcare-seeking and hospitalization costs

	2015
	
	

	Primary/secondary hospitals in Type-II cities or smaller
	0.073
	0.049, 0.097

	Primary/secondary hospitals in Type-I cities or larger
	0.606
	0.541, 0.670

	Tertiary hospitals in Type-II cities or smaller
	0.252
	0.232, 0.272

	Tertiary hospitals in province-internal Type-I cities
	0.532
	0.516, 0.549

	Tertiary hospitals in province-external major cities
	0.713
	0.622, 0.804

	2016
	
	

	Primary/secondary hospitals in Type-II cities or smaller
	0.140
	0.120, 0.160

	Primary/secondary hospitals in Type-I cities or larger
	0.457
	0.398, 0.516

	Tertiary hospitals in Type-II cities or smaller
	0.209
	0.191, 0.227

	Tertiary hospitals in province-internal Type-I cities
	0.433
	0.418, 0.448

	Tertiary hospitals in province-external major cities
	0.587
	0.499, 0.675

	2017
	
	

	Primary/secondary hospitals in Type-II cities or smaller
	0.118
	0.096, 0.140

	Primary/secondary hospitals in Type-I cities or larger
	0.411
	0.346, 0.476

	Tertiary hospitals in Type-II cities or smaller
	0.167
	0.148, 0.187

	Tertiary hospitals in province-internal Type-I cities
	0.430
	0.413, 0.446

	Tertiary hospitals in province-external major cities
	0.545
	0.447, 0.643


Abbreviations: CI confidence interval.

Table S4. Association between expected treatment burden and cross-regional healthcare-seeking
	Variables
	OR
	95% CI

	Association between expected hospitalization costs and cross-regional healthcare-seeking

	Excepted hospitalization costs
	1.052
	0.992, 1.115

	Association between expected LOS and cross-regional healthcare-seeking

	Excepted LOS
	0.995
	0.986, 1.003


Abbreviations: LOS length of stay, OR odds ratio, CI confidence interval.

Table S5. Association between expected treatment burden and types of cross-regional healthcare-seeking
	Variables
	RRR (95% CI)

	
	Tertiary hospitals in province-external major cities
	Tertiary hospitals in province-internal Type-I cities
	Tertiary hospitals in Type-II cities or smaller
	Primary/secondary hospitals in Type-I cities or larger
	Primary/secondary hospitals in Type-II cities or smaller

	Excepted hospitalization costs
	1.000
(0999, 1.002)
	1.046
(0.981, 1.115)
	1.007
(0.999, 1.015)
	0.999
(0.998, 1.001)
	0.999
(0.998, 1.001)

	Excepted LOS
	1.000
(1.000, 1.000)
	0.995
(0.986, 1.004)
	1.004
(1.000, 1.008)
	1.000
(0.999, 1.001)
	0.997
(0.993, 1.000)


Abbreviations: LOS length of stay, RRR Relative Risk Ratio, CI confidence interval.

Table S6. Direct, indirect, and total association of influencing factors of hospitalization costs
	Variables
	Whether seeking cross-regional healthcare-seeking
	
	Different types of cross-regional healthcare-seeking

	
	Direct effect
	Indirect effect
	Total effect
	Rank
	
	Direct effect
	Indirect effect
	Total effect
	Rank

	Urban residents
	0.033
	0.0454
	0.0785
	3
	
	0.1556
	0.0503
	0.2059
	2

	ICD2 Neoplasms
	0.0828
	-0.0128
	0.0699
	4
	
	0.1461
	-0.025
	0.1211
	4

	Type-I large cities
	0.0527
	0.0124
	0.0651
	5
	
	–
	–
	–
	–

	ICD5 Mental and behavioral disorders
	-0.0208
	0.066
	0.0453
	6
	
	-0.0121
	0.0635
	0.0514
	8

	Supercities
	0.0504
	-0.0055
	0.045
	7
	
	–
	–
	–
	–

	Male
	0.0305
	0.0142
	0.0448
	8
	
	0.0369
	0.0118
	0.0487
	10

	ICD17 Congenital malformations, deformations and chromosomal abnormalities
	0.041
	0.0014
	0.0424
	9
	
	0.053
	-0.0022
	0.0508
	9

	ICD19 Injury, poisoning and certain other consequences of external causes
	0.0428
	-0.0042
	0.0386
	10
	
	0.0648
	-0.0054
	0.0593
	6

	ICD13 Diseases of the musculoskeletal system and connective tissue
	0.0281
	0.0039
	0.0319
	11
	
	0.0331
	0.0029
	0.036
	11

	ICD16 Certain conditions originating in the perinatal period
	0.0223
	-0.0015
	0.0208
	12
	
	0.0304
	-0.0016
	0.0288
	12

	Small- and medium-sized cities
	–
	0.0118
	0.0118
	13
	
	–
	–
	–
	–

	ICD20 External causes of morbidity and mortality
	0.0234
	-0.0148
	0.0086
	14
	
	0.0387
	-0.0151
	0.0236
	14

	Megacities
	0.0023
	-0.0007
	0.0016
	15
	
	–
	–
	–
	–

	ICD3 Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism
	0.0103
	-0.0096
	0.0007
	16
	
	0.0253
	-0.0115
	0.0139
	17

	Health technicians per 1,000 population
	–
	-0.0003
	-0.0003
	17
	
	–
	–
	–
	–

	Per capita GDP
	–
	-0.0015
	-0.0015
	18
	
	–
	–
	–
	–

	ICD4 Endocrine, nutritional and metabolic diseases
	-0.0093
	0.0058
	-0.0036
	19
	
	0.0134
	0.0049
	0.0183
	15

	Summer
	–
	-0.0052
	-0.0052
	20
	
	0.0022
	-0.0052
	-0.003
	21

	Hospital beds per 1,000 population
	–
	-0.0066
	-0.0066
	21
	
	–
	–
	–
	–

	Autumn
	0.0035
	-0.0107
	-0.0072
	22
	
	0.0076
	-0.0104
	-0.0028
	20

	Winter
	-0.0067
	-0.0011
	-0.0078
	23
	
	-0.0085
	-0.0008
	-0.0093
	24

	ICD11 Diseases of the digestive system
	0.0217
	-0.0306
	-0.0089
	24
	
	0.0458
	-0.031
	0.0148
	16

	Private hospital
	-0.0621
	0.0517
	-0.0104
	25
	
	-0.173
	0.0521
	-0.1209
	34

	ICD7 Diseases of the eye and adnexa
	0.0809
	-0.0958
	-0.0149
	26
	
	0.1048
	-0.0962
	0.0085
	19

	ICD6 Diseases of the nervous system
	-0.0112
	-0.0073
	-0.0185
	27
	
	-0.0083
	-0.0072
	-0.0155
	28

	ICD1 Certain infectious and parasitic diseases
	-0.0233
	0.0045
	-0.0188
	28
	
	-0.0143
	0.0036
	-0.0107
	25

	ICD8 Diseases of the ear and mastoid process
	-0.0164
	-0.0043
	-0.0207
	29
	
	-0.0039
	-0.0051
	-0.0091
	23

	ICD15 Pregnancy, childbirth and the puerperium
	0.0324
	-0.0572
	-0.0248
	30
	
	0.0678
	-0.0577
	0.0101
	18

	ICD12 Diseases of the skin and subcutaneous tissue
	-0.0288
	0.0023
	-0.0265
	31
	
	-0.026
	0.0022
	-0.0238
	29

	ICD18 Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified
	-0.0087
	-0.0224
	-0.0312
	32
	
	0.0093
	-0.0231
	-0.0139
	27

	ICD14 Diseases of the genitourinary system
	0.0045
	-0.046
	-0.0415
	33
	
	0.0336
	-0.0468
	-0.0132
	26

	≥65 years old
	-0.0087
	-0.0332
	-0.0419
	34
	
	-0.0144
	-0.033
	-0.0474
	30

	ICD10 Diseases of the respiratory system
	-0.0286
	-0.0236
	-0.0522
	35
	
	-0.0446
	-0.0212
	-0.0658
	32

	15-44 years old
	-0.0487
	-0.0326
	-0.0812
	36
	
	-0.0431
	-0.033
	-0.0762
	33

	ICD21 Factors influencing health status and contact with health services
	-0.0227
	-0.072
	-0.0947
	37
	
	0.0116
	-0.0744
	-0.0628
	31

	Secondary hospitals
	-0.1785
	-0.0163
	-0.1948
	38
	
	–
	–
	–
	–

	0-14 years old
	-0.2087
	-0.0284
	-0.2371
	39
	
	–
	–
	–
	–

	Primary hospitals
	-0.4423
	0.0087
	-0.4336
	40
	
	-0.1824
	-0.0304
	-0.2128
	35



Table S7. Characteristics of patients by healthcare-seeking region
	Variables
	No. (%)

	
	Local care
	Cross-regional care

	
	n=7531310
	n=400338

	≥60 years old
	37.46%
	32.58%

	Male
	52.37%
	49.82%

	LOS (days), Median (IQR)
	9.32 (8.34)
	7.70 (7.10)

	Hospitalization costs (CNY), Median (IQR)
	7487.33 (9236.00)
	20776.61 (24576.55)


Abbreviations: LOS length of stay, CNY Chinese Yuan, IQR interquartile range.

Table S8. Association between cross-regional healthcare-seeking and hospitalization costs in Weifang, Shandong
	Variables
	Coefficient
	95% CI

	Association between cross-regional healthcare-seeking and hospitalization costs

	Cross-regional healthcare-seeking
	0.367***
	0.358, 0.389


Abbreviations: CI confidence interval.
Note: *** p < 0.001

Table S9. Intra-provincial and inter-provincial hospital destinations for cross-regional healthcare (Top 10, ranked by 2024 inpatient visits)
	Hospital Name
	2024 Visits

	Intra-provincial hospital destinations for cross-regional healthcare

	Qingdao University Affiliated Hospital
	123,634

	Shandong First Medical University Affiliated Cancer Hospital
	48,187

	Shandong First Medical University Affiliated Provincial Hospital
	45,645

	Shandong University of Traditional Chinese Medicine Affiliated Hospital
	39,963

	Qilu Hospital of Shandong University
	38,266

	Shandong Qianfoshan Hospital
	16,371

	Jinan Central Hospital
	11,141

	Qilu Hospital of Shandong University (Qingdao)
	9,889

	Shandong First Medical University Affiliated Qingdao Eye Hospital
	9,882

	Qingdao Hospital of Traditional Chinese Medicine (Haici Hospital)
	8,503

	Inter-provincial hospital destinations for cross-regional healthcare

	The First Medical Center of Chinese PLA General Hospital
	8,351

	Peking Union Medical College Hospital, Chinese Academy of Medical Sciences
	4,953

	Beijing Cancer Hospital
	4,486

	Cancer Hospital, Chinese Academy of Medical Sciences
	4,688

	Peking University People’s Hospital
	3,391

	Guang’anmen Hospital, China Academy of Chinese Medical Sciences
	3,603

	Peking University Third Hospital
	2,884

	Peking University First Hospital
	2,668

	Beijing Tongren Hospital, Capital Medical University
	2,261

	Fuwai Hospital, Chinese Academy of Medical Sciences
	2,236
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Figure S1. Sampling process, demographic characteristics of sample data, and sample screening flowchart
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Figure S2. Permanent residence city of cross-regional healthcare-seeking patients in Shandong Province
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Figure S3. Destination cities and the number of visits among patients seeking cross-regional healthcare
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Health insurance data combined from the entire sample population in 17 cities in
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The 2015-2017 sample population was combined with Medicare data for a
sample size of 16,557,490,
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The medical category
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inpatient visits by length of stay = 1 day.

Hospitalization data for a sample population in Shandong Province from 2015-
2017 with a sample size of 2,275,313,

546,467 hospitalizations were excluded due to
duplicate claims, completions, and uploads.

The number of hospitalization visits for the sample population in Shandong
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The 120000 data for Laiwu and Rizhao were
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174,352 1CD-10 codes
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