[bookmark: OLE_LINK10]Standardized Scoring and Evaluation Criteria of the Indicator System
[bookmark: OLE_LINK9][bookmark: _GoBack]To better facilitate the empirical application of the health vulnerability assessment index system for frail and vulnerable elderly persons in nursing homes, this study applied a standardized scoring method based on the weighted sum model, built on the indicator system and corresponding weights established through three rounds of Delphi expert consultation. By multiplying the combined weights by 100, the weights of each indicator were converted into a percentage, and corresponding scoring criteria were established. Due to rounding and other operations, the total of all weights may not exactly sum to 100. In such cases, the research team discussed and opted to adjust the weights of the least important or minor indicators, slightly increasing or decreasing their values until the total reached 100. A higher score indicates a greater health vulnerability risk for frail and vulnerable elderly persons in nursing homes.
	[bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK7]Indicators
	Indicators connotation
	Combined weight
	Standardized score (points)
	Evaluation Criteria

	[bookmark: OLE_LINK2][bookmark: OLE_LINK8]Ⅰ-1 Individual Sensitivity
	
	0.3333
	
	

	Ⅱ-1 Physiological Vulnerability
	
	0.0533
	
	

	Ⅲ-1 Age
	60-74 years old are considered young elderly; ≥75 years old are considered elderly.
	0.0107
	1.1 
	≥75 years = Standardized score; 
<75 years = 0 points

	Ⅲ-2 Activities of Daily Living (ADL)
	[bookmark: OLE_LINK4]Evaluate an individual's ability to care for themselves in daily life using the Barthel Index(BI).
	0.0204
	2.0 
	Mild disability (≤40 points) = 0 points; 
Moderate disability (41-60 points) = Standardized score × 0.5;
 Severe disability (>60 points) = Standardized score × 1

	Ⅲ-3 Sleep Condition
	Assess the sleep condition of the elderly using the Athens Insomnia Scale (AIS).
	0.0034
	0.3 
	No insomnia (0-5 points) = 0 points; Mild insomnia (6-10 points) = Standardized score × 0.25; 
Moderate insomnia (11-15 points) = Standardized score × 0.5; 
Severe insomnia (16-24 points) = Standardized score × 1

	Ⅲ-4 BMI Index
	Body Mass Index (BMI) is calculated as weight divided by the square of height. A range of 18.5-23.9 kg/m^2 is considered normal. Below 18.5 is underweight, and above 23.9 is obese.
	0.007
	0.7 
	Underweight (BMI < 18.5) and Obesity (BMI > 23.9) = Standardized score; Normal BMI range = 0

	[bookmark: OLE_LINK1]Ⅲ-5 Oral Health Condition
	Evaluate the oral health condition, including teeth, gums, tongue, and oral mucosa.
	0.0026
	0.3 
	Healthy = 0 points; 
Unhealthy = Standardized score

	Ⅲ-6 Perception and Communication Ability
	Assess elderly individuals' consciousness, vision, hearing, and communication abilities.
	0.0046
	0.5 
	Normal sensory ability (vision, hearing, touch) and communication ability (speech expression, language comprehension) = 0 points; 
Impairment in one sensory or communication ability = Standardized score × 0.5;
 Impairment in both sensory and communication abilities = Standardized score × 1

	Ⅲ-7 Pain Level
	Evaluate the pain level of the elderly using the Wong-Baker Faces Pain Rating Scale.
	0.0046
	0.5 
	Mild pain (1-3 points) = 0 points; Moderate pain (4-6 points) = Standardized score × 0.5; 
Severe pain (7-10 points) = Standardized score × 1

	Ⅱ-2 Health Vulnerability
	
	0.1086
	
	

	Ⅲ-8 Functional Comorbidity Index
	Assess the number of chronic diseases an individual has using the Functional Comorbidity Index (FCI).
	0.0384
	3.8 
	Mild comorbidity (FCI index 0-2 points) = 0 points; 
Moderate comorbidity (FCI index 3-4) = Standardized score × 0.5; 
Severe comorbidity (FCI index 5 and above) = Standardized score × 1

	Ⅲ-9 Biweekly Illness Rate
	The occurrence of any symptoms or signs such as fever, cough/sputum, nasal congestion/runny nose, sore throat, headache, nausea/vomiting, abdominal pain/diarrhea, rash, tension, anxiety, insomnia, or low mood within two weeks is considered illness.
	0.0298
	3.0 
	Occurrence of any symptom or sign = Standardized score; 
No occurrence = 0 points

	Ⅲ-10 Fall Risk
	Assess the risk of falls using the Morse Fall Scale and classify the individual's fall risk level accordingly.
	0.0096
	1.0 
	Low risk (0-24 points) = 0 points; Moderate risk (25-44 points) = Standardized score × 0.5; 
High risk (45 points and above) = Standardized score × 1

	Ⅲ-11 Thrombosis Risk
	Assess the risk of thrombosis using the Caprini Risk Assessment Model and classify the individual's thrombosis risk level accordingly.
	0.0068
	0.7 
	Low risk (0 points) = 0 points;
 Moderate risk (1-2 points) = Standardized score × 0.25; 
High risk (3-4 points) = Standardized score × 0.5; 
Very high risk (≥5 points) = Standardized score × 1

	Ⅲ-12 Pressure Injury Risk Score
	Assess the risk of pressure injuries using the Braden Scale and classify the individual's risk level accordingly.
	0.0125
	1.3 
	Low risk (≥15 points) = 0 points; Moderate risk (13-14 points) = Standardized score × 0.25; 
High risk (10-12 points) = Standardized score × 0.5; 
Very high risk (≤9 points) = Standardized score × 1

	Ⅲ-13 Smoking Index
	Calculate the smoking index by multiplying the number of cigarettes smoked per day by the number of years smoked. A smoking index ≤200 is mild, 200-400 is moderate, and ≥400 is heavy smoking.
	0.0047
	0.5 
	Non-smoker = 0 points; Mild smoker = Standardized score × 0.25; 
Moderate smoker = Standardized score × 0.5; 
Heavy smoker = Standardized score × 1

	Ⅲ-14 Alcohol Abuse Situation
	Assess alcohol abuse, considering whether there is repeated or long-term alcohol consumption leading to psychological dependence or physical and mental dependence for ≥1 year or daily consumption for ≥1 month.
	0.0068
	0.7 
	Meets criteria for alcohol abuse = Standardized score; 
Does not meet = 0 points

	Ⅱ-3 Psychological Vulnerability
	
	0.0821
	
	

	Ⅲ-15 Anxiety Index
	Evaluate anxiety using the Self-Rating Anxiety Scale (SAS).
	0.0186
	1.9 
	No anxiety risk (≤ 49 points) = 0 points; Mild anxiety (50-59 points) = Standardized score × 0.25; 
Moderate anxiety (60-69 points) = Standardized score × 0.5; 
Severe anxiety (≥ 70 points) = Standardized score × 1

	Ⅲ-16 Depression Level
	Evaluate depression using the Patient Health Questionnaire-9 (PHQ-9).
	0.0348
	3.5 
	No depression (0-4 points) = 0 points; Mild depression (5-9 points) = Standardized score × 0.25;
 Moderate depression (10-14 points) = Standardized score × 0.5; 
Moderate to severe depression (15-19 points) = Standardized score × 0.75; Severe depression (20-27 points) = Standardized score × 1

	Ⅲ-17 Loneliness Situation
	Evaluate loneliness using the UCLA Loneliness Scale (ULS-8).
	0.0186
	1.9 
	No loneliness (8-15 points) = 0 points; Moderate loneliness (16-24 points) = Standardized score × 0.5; 
High loneliness (25-32 points) = Standardized score × 1

	Ⅲ-18 Self-Burden Perception
	Evaluate self-perceived burden using the Self-Perceived Burden Scale (SPBS).
	0.01
	1.0 
	No burden (0-15 points) = 0 points;
 Mild burden (16-30 points) = Standardized score × 0.25;
 Moderate burden (31-45 points) = Standardized score × 0.5;
 Heavy burden (46-60 points) = Standardized score × 1

	Ⅱ-4 Family Social Vulnerability
	
	0.0533
	
	

	Ⅲ-19 Marital Status
	Assess marital status, including unmarried, married, widowed, or divorced.
	0.0084
	0.8 
	Unmarried, widowed, divorced = Standardized score; 
Married = 0 points

	Ⅲ-20 Average Annual Visits by Children
	Average number of visits per year by children to nursing homes.
	0.0184
	1.8 
	≤3 times = Standardized score × 1; 
4-12 times = Standardized score × 0.5; ≥12 times = 0

	Ⅲ-21 Average Annual Visits by Relatives Excluding Children
	Average number of visits per year by relatives excluding children to nursing homes.
	0.0051
	0.5 
	≤3 times = Standardized score × 1; 
4-12 times = Standardized score × 0.5; ≥12 times = 0

	Ⅲ-22 Frequency of Participating in Recreational Activities
	Number of times elderly individuals participate in leisure activities such as singing and dancing within a certain period.
	0.0051
	0.5 
	Participates more than once a month = 0 points; 
Does not participate = Standardized score

	Ⅲ-23 Frequency of Participating in Social Activities
	Number of times elderly individuals participate in social activities related to interpersonal interaction within a certain period.
	0.0112
	1.1 
	Participates more than once a month = 0 points; 
Does not participate = Standardized score

	Ⅲ-24 Composition of Co-residents
	Composition of co-residents living with the elderly in a fixed space for a relatively long period.
	0.0051
	0.5 
	Living alone = Standardized score;
 Not living alone = 0 points

	Ⅱ-5 Economic Vulnerability
	
	0.0359
	
	

	Ⅲ-25 Family Economic Situation
	Total household income and property owned by cohabiting family members.
	0.0112
	1.1 
	Low income (household annual income ≤ 20,000 yuan) = Standardized score × 1; Moderate-low income (household annual income 20,001 - 100,000 yuan) = Standardized score × 0.5; 
Moderate-high income (household annual income > 100,000 yuan) = 0


	Ⅲ-26 Burden of Elderly Care Expenses
	Whether the economic situation can afford the elderly's retirement expenses.
	0.007
	0.7 
	Can afford = 0; 
Cannot afford = Standardized score

	Ⅲ-27 Burden of Disease Expenses
	Whether the economic situation can afford the elderly's medical expenses.
	0.0177
	1.8 
	Can afford = 0; 
Cannot afford = Standardized score

	Ⅰ-2 Anti-fragility Ability
	
	0.6667
	
	

	Ⅱ-6 Health Security Ability
	
	0.0626
	
	

	Ⅲ-28 Actively seeking medical help behavior
	Assess the individual's compliance with medical care, including whether they actively choose or accept medical and nursing care based on their health condition.
	0.033
	3.3 
	Active choice or acceptance of medical care and nursing = 0; 
Passive choice or acceptance of medical care and nursing = Standardized score × 0.5;
 Refusal = Standardized score × 1

	[bookmark: OLE_LINK6]Ⅲ-29 Medical Adherence
	Assess medical adherence, including whether patients follow medical advice for examination, treatment, and disease prevention.
	0.0208
	2.1 
	Active compliance with medical advice = 0; 
Passive compliance with medical advice = Standardized score × 0.5; 
Refusal = Standardized score × 1

	Ⅲ-30 Regular Physical Examination Status
	Number of proactive visits to medical institutions for health check-ups per year.
	0.0087
	0.9 
	Active medical checkup = 0;
 Passive medical checkup = Standardized score × 0.5;
 Refusal = Standardized score × 1

	Ⅱ-7 Family Social Security Ability
	
	0.0979
	
	

	Ⅲ-31 Social Support Situation
	Evaluate social support using the Social Support Rating Scale (SSRS).
	0.0107
	1.1 
	High level of social support (total score ≥ 45 points) = 0 points; 
Moderate level of social support (total score 30-44 points) = Standardized score × 0.5;
 Low level of social support (total score < 30 points) = Standardized score × 1

	Ⅲ-32 Pension Insurance
	Whether there is employee pension insurance or urban and rural residents pension insurance or commercial pension insurance
	0.0244
	2.4 
	Has = 0 points; Does not have = Standardized score

	Ⅲ-33 Medical Insurance
	Whether it has employee medical insurance or resident medical insurance or commercial medical insurance
	0.0409
	4.1 
	Has = 0 points; 
Does not have = Standardized score

	Ⅲ-34 Long-term Care Insurance
	Whether there is a system to provide care and economic compensation for elderly people who lose their ability to perform daily activities and become ill.
	0.0218
	2.2 
	Has = 0 points; 
Does not have = Standardized score

	Ⅱ-8 Institutional Living Care Guarantee
	
	0.0626
	
	

	Ⅲ-35 Room Hygiene Service
	Implementation of cleaning beds, changing sheets, and cleaning room hygiene.
	0.0088
	0.9 
	Based on the specific implementation, the evaluation is divided into 5 levels (5, 4, 3, 2, 1): Excellent, Good, Fair, Poor, Not implemented. The corresponding coefficients are 1, 0.75, 0.05, 0.25, 0. Score = Standardized score × Level coefficient

	Ⅲ-36 Personal Hygiene Service
	Implementation of facial washing, oral hygiene, hand washing, hair washing, foot washing, nail trimming, assisting with bathing, and showering for patients who cannot take care of themselves.
	0.0125
	1.3 
	

	Ⅲ-37 Excretion Care Condition
	Assisting with toileting, using toilet facilities, changing diapers, and urinary bags for patients who cannot do it themselves.
	0.0206
	2.1 
	

	Ⅲ-38 Dietary Service
	Implementation of oral and dental care, menu planning, meal preparation, dining at designated locations, meal delivery, and feeding for elderly individuals who cannot feed themselves; unnecessary placement of gastric tubes.
	0.0206
	2.1 
	

	Ⅱ-9 Institutional Medical Care Guarantee
	
	0.1869
	
	

	Ⅲ-39 Basic Diagnosis and Treatment
	Capability to recognize early symptoms, manage common diseases, and operate clinical skills.
	0.0219
	2.2 
	Based on the specific implementation, the evaluation is divided into 5 levels (5, 4, 3, 2, 1): Excellent, Good, Fair, Poor, Not implemented. The corresponding coefficients are 1, 0.75, 0.05, 0.25, 0. Score = Standardized score × Level coefficient

	Ⅲ-40 Chronic Disease Management
	Control of common chronic diseases and prevention of complications
	0.0656
	6.6 
	

	Ⅲ-41 Specialized Nursing
	Common cardiovascular, cerebrovascular, respiratory system and other chronic diseases in the acute phase of the identification, stable or rehabilitation period of nursing and other implementation
	0.0519
	5.2 
	

	Ⅲ-42 Palliative Care
	Provision of end-of-life care, palliative medical care, and hospice care for elderly people in need.
	0.0144
	1.4 
	

	Ⅲ-43 Vital Signs Monitoring
	Regular monitoring or assessment of patients' respiratory rate, pulse rate, blood pressure, heart rate, etc., to detect changes in their condition in a timely manner.
	0.0219
	2.2 
	

	Ⅲ-44 Referral Services
	Transfer procedures for critically ill patients and monitoring during transportation.
	0.0114
	1.1 
	

	Ⅱ-10 Institutional Rehabilitation Health Guarantee
	
	0.0979
	
	

	Ⅲ-45 Nutrition Monitoring
	Regular monitoring, analysis, and evaluation of nutritional indicators for the elderly, and development of nutrition management plans.
	0.0527
	5.3 
	Based on the specific implementation, the evaluation is divided into 5 levels (5, 4, 3, 2, 1): Excellent, Good, Fair, Poor, Not implemented. The corresponding coefficients are 1, 0.75, 0.05, 0.25, 0. Score = Standardized score × Level coefficient

	Ⅲ-46 Elderly Health Records
	Systematic documentation recording various health-related factors covering the health status of the elderly at each stage, including prevention, medical care, health care, and rehabilitation information.
	0.008
	0.8 
	Established elderly health records = 0 points; 
Not established = Standardized score

	Ⅲ-47 Rehabilitation Exercise Guidance
	Availability of rehabilitation plans and implementation of occupational therapy, physical therapy, and guidance for healthy exercise for patients in need.
	0.0121
	1.2 
	Based on the specific implementation, the evaluation is divided into 5 levels (5, 4, 3, 2, 1): Excellent, Good, Fair, Poor, Not implemented. The corresponding coefficients are 1, 0.75, 0.05, 0.25, 0. Score = Standardized score × Level coefficient

	Ⅲ-48 Traditional Chinese Medicine Health Guidance
	Provision of dietary, lifestyle, psychological adjustment, Chinese medicine, acupuncture, and other guidance under traditional Chinese medicine.
	0.0251
	2.5 
	

	Ⅱ-11 Institutional Psychological Service Guarantee
	
	0.1344
	
	

	Ⅲ-49 Privacy and Dignity Maintenance
	Respect and protection of the rights of the elderly and their families, including the right to informed consent, participation in decision-making, privacy, and dignity.
	0.071
	7.1 
	Meets = 0 points; 
Does not meet = Standardized score

	Ⅲ-50 Psychological Health Management
	Diagnosis and treatment of mental and psychological problems, identification and management of cognitive function disorders and other mental and behavioral problems, and nursing care for cognitive function disorders and abnormal mental behavior.
	0.0352
	3.5 
	Has assessment and treatment = 0 points; Has assessment but no treatment = Standardized score × 0.5; 
No assessment and no treatment = Standardized score × 1

	Ⅲ-51 Elderly Recreational Activities
	Organization of singing, dancing, musical instrument playing, and other recreational activities for the elderly.
	0.0141
	1.4 
	Has = 0 points; Does not have = Standardized score

	Ⅲ-52 Dispute Resolution and Complaint Channels
	Accessibility of channels for feedback from the elderly and their families, and the speed of handling feedback.
	0.0141
	1.4 
	Has complaint channels with effective handling = 0; 
Has complaint channels but no effective handling = Standardized score × 0.5; 
No complaint channels = Standardized score × 1

	Ⅱ-12 Institutional Safety Guarantee
	
	0.0244
	
	

	Ⅲ-53 Age-friendly Renovation
	Installation of facilities such as elevators, barrier-free stairs, barrier-free ramps, etc., in accordance with the requirements of Chapters 5, 6, and 7 of the "Urban Road and Building Accessibility Design Code JGJ_50-2001".
	0.0103
	1.0 
	Meets = 0 points; 
Does not meet = Standardized score

	Ⅲ-54 Security Facilities
	Availability and management of fire-fighting equipment, fire exits, safety escape routes, access control facilities, monitoring equipment, positioning equipment, emergency call systems, etc., in accordance with the relevant provisions of the industry standard "Safety Management of Elderly Care Institutions" (MZ/T032-2012).
	0.003
	0.3 
	Meets = 0 points; 
Does not meet = Standardized score

	Ⅲ-55 Service Manpower Situation
	Number of physicians, rehabilitation physicians, and nurses per thousand elderly individuals in the institution.
	0.0055
	0.6 
	Meets regional standards = 0 points; Does not meet = Standardized score

	Ⅲ-56 Multifunctional Nursing Bed
	Whether the institution provides safe beds with multiple nursing functions according to the living habits or treatment needs of the elderly in need.
	0.0055
	0.6 
	Has = 0 points; 
Does not have = Standardized score



