	Table S1 Interview outline

	
	Interview Questions

	Body functions
	What do you think of your current physical condition? What diseases or symptoms are affecting your daily life?

	
	Do you feel physically limited in your daily activities? How do these restrictions affect your emotional or psychological state?

	Activities
	What activities can you independently complete on a daily basis? Are there any activities that cannot be completed due to health issues?

	
	What do you think is the gap between your current activity ability and your expected social role?

	Environmental factors
	What impact does your living environment have on your health or mobility? (such as community facilities, and home environment)

	
	Have you ever been hindered or inconvenienced by external factors that have restricted your participation in social or community activities?









	Table S2 Interview results link ICF category

	ICF Categories
	Meaningful interview concept

	Body Functions

	b134 Sleep functions
	Difficulty falling asleep

	b152 Emotional functions
	Anxiety, tension

	b280 Sensation of pain 
	Leg pain, angina pectoris

	b410 Heart functions
	Poor cardiac ejection function

	b440 Respiration functions
	Dyspnea

	b455 Movement functions 
	Dare not exercise violently

	b710 Mobility of joint functions
	Limited joint movement

	b750-789 Exercise tolerance functions
	Fatigue

	Activity

	d230 Carrying out daily routine
	Plan every day

	d240 Handing stress
	Drive, take care of the children

	d310-d329 Communication
	Chat with neighbors

	d410-d429 Change basic body position
	Can't squat down

	d450 Walking
	Walk

	d455 Moving around
	Mountain climbing

	d465 Moving around using equipment
	Skiing

	d570 Looking after one’s health
	Pay attention to diet

	d660 Assisting others
	Take care of children

	d640 Doing housework
	Doing housework

	d710-d729 Interpersonal interactions
	Socialize with friends

	d920 Recreation and leisure
	Raise flowers and sing

	Environmental factors
	

	e240 Light
	Sunshine, light

	e250 Sound
	Noise

	e570 Social security services, systems and policies
	Social security services, social security systems, social security policies

	e1100 Food
	Food

	e1101 Drugs
	Drugs






	Table S3 General information on interviewing elderly people with non-communicable diseases

	
	Gender
	Age group
	Education level
	Marital status
	Residence status
	Monthly Income
	Payment Method
	Prior occupation
	Major disease
	Complication
	Course
	Smoke
	Drink

	P1
	2
	2
	4
	1
	2
	3
	2
	6
	1
	4
	2
	2
	2

	P2
	2
	1
	3
	1
	2
	2
	2
	7
	1
	3
	3
	2
	2

	P3
	1
	1
	2
	1
	2
	2
	2
	2
	1
	1
	1
	2
	2

	P4
	1
	1
	4
	1
	2
	2
	1
	7
	1
	3
	3
	2
	2

	P5
	1
	1
	4
	1
	2
	3
	2
	5
	2
	3
	1
	2
	2

	P6
	1
	1
	5
	1
	2
	2
	2
	4
	2
	2
	3
	1
	2

	P7
	2
	1
	3
	1
	2
	2
	2
	1
	2
	1
	1
	2
	2

	P8
	2
	2
	4
	2
	2
	4
	2
	6
	2
	2
	1
	2
	2

	P9
	2
	2
	1
	1
	2
	1
	2
	1
	2
	2
	2
	2
	2

	P10
	1
	3
	2
	1
	2
	4
	2
	4
	2
	2
	3
	2
	2

	P11
	1
	2
	4
	1
	2
	4
	2
	4
	2
	2
	1
	2
	2

	P12
	1
	1
	4
	1
	2
	3
	2
	7
	4
	2
	4
	2
	2

	P13
	1
	1
	2
	1
	2
	3
	2
	5
	4
	2
	2
	2
	2

	P14
	1
	1
	3
	1
	2
	4
	2
	4
	4
	2
	2
	2
	2

	P15
	1
	2
	2
	1
	2
	3
	2
	2
	2
	2
	2
	2
	2

	P16
	1
	2
	2
	1
	2
	4
	2
	2
	2
	2
	1
	2
	1

	P17
	1
	3
	2
	1
	2
	4
	2
	3
	2
	1
	1
	2
	1

	P18
	1
	3
	2
	1
	1
	4
	2
	3
	2
	1
	3
	2
	1

	P19
	1
	3
	2
	1
	1
	4
	2
	3
	2
	2
	3
	1
	1

	P20
	2
	2
	2
	1
	1
	4
	2
	4
	3
	3
	3
	2
	2

	P21
	1
	3
	2
	1
	2
	1
	2
	5
	3
	2
	2
	1
	1



	
Table S3 General information on interviewing elderly people with non-communicable diseases (continuous)

	
	Gender
	Age group
	Education level
	Marital status
	Residence status
	Monthly Income
	Payment Method
	Prior occupation
	Major disease
	Complication
	Course
	Smoke
	Drink

	P22
	1
	2
	2
	1
	2
	1
	2
	6
	3
	1
	2
	1
	1

	P23
	1
	1
	2
	1
	1
	1
	2
	7
	4
	2
	2
	1
	1

	P24
	1
	3
	2
	1
	1
	1
	2
	7
	4
	3
	3
	1
	1

	P25
	1
	3
	2
	1
	1
	1
	2
	1
	4
	3
	3
	2
	1

	P26
	2
	1
	1
	2
	2
	4
	1
	3
	2
	2
	2
	2
	2

	P27
	2
	2
	1
	2
	2
	4
	2
	3
	3
	1
	2
	1
	1

	P28
	1
	2
	1
	2
	2
	4
	2
	3
	3
	2
	1
	1
	1

	P29
	2
	1
	1
	2
	2
	4
	2
	4
	3
	3
	3
	1
	1

	P30
	2
	1
	2
	2
	2
	3
	2
	3
	5
	3
	2
	2
	1

	P31
	1
	1
	2
	2
	2
	1
	2
	3
	1
	2
	3
	2
	2

	Note : In the table below, the gender is coded as 1 for male and 2 for female; age group is categorized as 1 for 60 - , 2 for 70 - , and 3 for 80 and above; education level is classified as 1 for uneducated, 2 for primary school, 3 for junior high school, 4 for middle or high school, and 5 for university college and above; marital status is indicated by 1 for married and 2 for other; residence status is denoted as 1 for living alone and 2 for not living alone; the monthly average income per family member is grouped as 1 for less than 1,000, 2 for 1,000 -, 3 for 3,000 -, and 4 for 5,000 and above; medical expenses payment method is recorded as 1 for self - financed and 2 for medical insurance; prior occupation is listed as 1 for farmers, 2 for military, 3 for teachers, 4 for civil servants, 5 for workers, 6 for enterprise employees, and 7 for others; major non - communicable diseases are represented as 1 for diabetes, 2 for coronary heart disease, 3 for stroke, 4 for chronic lung diseases, and 5 for cancer; complications are graded as 1 for 0 types, 2 for 1 type, 3 for 2 types, and 4 for 3 or more types; the disease course is divided into 1 for less than 5 years, 2 for 6 -, 3 for 11 -, and 4 for 20 years and above; smoking status is marked as 1 for yes and 2 for no; and drinking status is also coded as 1 for yes and 2 for no.

	





	
Table S4 General information on older adults with non-communicable diseases

	
	Number of examples
	Composition ratio (%)

	Gender

	Male
	253
	50.6

	Female
	246
	49.2

	Age group

	60~
	231
	46.2

	70~
	196
	39.2

	≥80
	73
	14.6

	Educational level

	Uneducated
	83
	16.6

	Primary School
	136
	27.2

	Junior high school
	125
	25.0

	Middle or high school
	103
	20.6

	University college and above
	53
	10.6

	Marital status

	Married
	417
	83.4

	Other
	83
	16.6

	Residence status

	Living alone
	103
	20.6

	Not living alone
	397
	79.4

	Monthly average per family member

	<1000
	146
	29.2

	1000~
	130
	26.0

	3000~
	110
	22.0

	≥5000
	114
	22.8

	Medical Expenses Payment Method

	Self-financed
	62
	12.4

	Medical insurance
	438
	87.6

	Prior occupation

	Farmers
	124
	24.8

	Military
	35
	7.0

	Teachers
	61
	12.2

	Civil Servants
	60
	12.0

	Workers
	99
	19.8

	Enterprise Employee
	58
	11.6

	Others
	63
	12.6

	Major noncommunicable disease

	Diabetes
	85
	17.0

	Coronary heart disease
	153
	30.6

	Stroke
	83
	16.6

	Chronic lung diseases
	84
	16.8

	Cancer
	95
	19.0

	

	Table S4 General information on older adults with non-communicable diseases (continuous)

	
	Number of examples
	Composition ratio (%)

	Complication

	0
	176
	35.2

	1 type
	220
	44.0

	2 types
	97
	19.4

	≥3 types
	7
	1.4

	Course

	<5years
	147
	29.4

	6~
	138
	27.6

	11~
	137
	27.4

	≥20
	78
	15.6

	Smoke

	Yes
	105
	21.0

	No
	395
	79.0

	Drink

	Yes
	91
	18.2

	No
	409
	81.8





	Table S5 System dynamics equations for old patients with non-communicable diseases

	Variable Name
	Equations

	Social participation
	Activity levels *0.1380 + Physical function levels *0.2960

	Physical function levels
	INTEG (good health - poor health, 0.5220)

	Activity levels
	INTEG (Health status, 0.6170)

	Health status
	IF THEN ELSE (good health status-poor health status≥0, good health status-poor health status,0)

	Emotional functions
	0.0960* Energy +1/Pain*0.1787

	Assisted mobility
	0.1787*1/Pain management +0.5220*Body function status

	Exercise tolerance 
	0.5220*Body function levels

	Mobility function
	LN (0.1577* Assisted mobility +0.1180* Emotional functions+1787*1/Pain+0.1665* Exercise tolerance +1)

	Sleep functions
	1/ Pain *0.1787+0.5220* Body function status

	Pain management
	1/ (0.5220*LN (Body function status +0.1))

	Energy
	0.1838* Sleep functions

	Health self-management ability
	0.1189* Daily routine execution

	Functional ability
	1.5000*(1/Pain*0.1787+0.6170*Activity levels)

	Self-care ability
	0.1665*Health self-management ability+1/ Pain management *0.1787

	Social engagement
	0.1149* functional ability

	Social support
	0.1557*Attitude + 0.2180*Services and assistance +0.1991* Social engagement

	Daily routine execution
	0.6170* Activity levels

	Services and assistance
	0.1590* Policy

	Policy
	1.6700

	Attitude
	1.5000




