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[bookmark: _Hlk166193327]Table S1.  Characteristics of chronological age, frailty status and blood biochemical variables

	Variables
	Mean±SD

	Chronological Age (years)
	59.59±9.10

	Frailty Status (n (%))
	

	      Frail
	1435(14.79%)

	      Non-Frail
	8267(85.21%)

	White Blood Cell (x103/μL)
	6.27±2.16

	Mean Corpuscular Volume(fL)
	90.68±8.52

	Platelets (109/L)
	212.65±74. 90

	Blood Urea Nitrogen (mg/dL)
	15.76±4.48

	Glucose(mg/dL)
	110.64±37.50

	Creatinine (mg/dL)
	0.78±0.23

	Total Cholesterol (mg/dL)
	193.76±38.60

	Triglycerides (mg/dL)
	134.01±108.69

	High-Density Lipoprotein Cholesterol (mg/dL)
	51.08±15.19

	Low-Density Lipoprotein Cholesterol (mg/dL)
	116.58±34.81

	C-Reactive Protein (mg/L)
	2.79±7.72

	Glycated Hemoglobin (%)
	5.27±0.82

	Uric Acid (mg/dL)
	4.47±1.25

	Hematocrit (%)
	41.49±6.31

	Hemoglobin (g/dL)
	14.37±2.19

	Cystatin C (mg/L)
	1.03±0.25





Table S2.  Health deficits and their cut-off points in the construction of frailty index

	Type of deficit
	Item
	Variable
	Cut-off point

	Activities of daily living
	1
	Bathing
	No=0; a little =0.33; need help = 0.67; yes=1

	
	2
	Dressing
	No=0; a little =0.33; need help = 0.67; yes=1

	
	3
	Use of toilet
	No=0; a little =0.33; need help = 0.67; yes=1

	
	4
	Transferring
	No=0; a little =0.33; need help = 0.67; yes=1

	
	5
	Continence
	No=0; a little =0.33; need help = 0.67; yes=1

	
	6
	Eating
	No=0; a little =0.33; need help = 0.67; yes=1

	Instrumental activities of daily living
	7
	Cooking
	No=0; a little =0.33; need help = 0.67; yes=1

	
	8
	Shopping
	No=0; a little =0.33; need help = 0.67; yes=1

	
	9
	Doing household
	No=0; a little =0.33; need help = 0.67; yes=1

	
	10
	Taking medicine
	No=0; a little =0.33; need help = 0.67; yes=1

	
	11
	Managing money
	No=0; a little =0.33; need help = 0.67; yes=1

	Physical functional limitation
	12
	Lift a weight of 5 kg
	No=0; a little =0.33; need help = 0.67; yes=1

	
	13
	Walking 1 km
	No=0; a little =0.33; need help = 0.67; yes=1

	
	14
	Walking 100m
	No=0; a little =0.33; need help = 0.67; yes=1

	
	15
	Stooping, kneeling, or crouching
	No=0; a little =0.33; need help = 0.67; yes=1

	
	16
	Able to stand up from sitting
	No=0; a little =0.33; need help = 0.67; yes=1

	
	17
	Able to pick up a coin from a table
	No=0; a little =0.33; need help = 0.67; yes=1

	
	18
	Running or jogging about 1 km
	No=0; a little =0.33; need help = 0.67; yes=1

	
	19
	Reaching or extend arms
	No=0; a little =0.33; need help = 0.67; yes=1

	
	20
	Climbing several flights of stairs without resting
	No=0; a little =0.33; need help = 0.67; yes=1

	Chronic disease
	21
	Hypertension
	No=0; yes=1

	
	22
	Dyslipidemia
	No=0; yes=1

	
	23
	Diabetes or High Blood Sugar
	No=0; yes=1

	
	24
	Cancer or Malignant Tumor
	No=0; yes=1

	
	25
	Chronic Lung Diseases
	No=0; yes=1

	
	26
	Liver Disease
	No=0; yes=1

	
	27
	Heart Problems
	No=0; yes=1

	
	28
	Stroke
	No=0; yes=1

	
	29
	Kidney Disease
	No=0; yes=1

	
	30
	Stomach or Other Digestive Disease
	No=0; yes=1

	
	31
	Emotional, Nervous, or Psychiatric Problems
	No=0; yes=1

	
	32
	Memory-Related Disease
	No=0; yes=1

	
	33
	Arthritis or Rheumatism
	No=0; yes=1

	
	34
	Asthma
	No=0; yes=1

	Mental health
	35
	Felt depressed
	Seldom or never=0; sometimes=0.33; often=0.67; always=1

	
	36
	Felt everything I did was an effort
	Seldom or never=0; sometimes=0.33; often=0.67; always=1

	
	37
	Felt hopeless about the future
	Seldom or never=0; sometimes=0.33; often=0.67; always=1

	
	38
	Felt fearful
	Seldom or never=0; sometimes=0.33; often=0.67; always=1

	
	39
	Sleep was restless
	Seldom or never=0; sometimes=0.33; often=0.67; always=1

	
	40
	Feel unhappy
	Seldom or never=0; sometimes=0.33; often=0.67; always=1

	
	41
	Felt lonely
	Seldom or never=0; sometimes=0.33; often=0.67; always=1

	
	42
	Could not get going
	Seldom or never=0; sometimes=0.33; often=0.67; always=1

	Subjective functioning
	43
	Self-rated health
	Very good=0; good=0.25; average=0.5; bad=0.75; very bad=1





Table S3.  Hyperparameters used for training each model in the BA predictor and the best parameters determined

	Model
	Hyperparameters
	The best parameters

	Random Forest
	n_estimators: [100, 200, 300]
	n_estimators: 300

	Gradient Boosting
	n_estimators: [100, 200, 300]
learning_rate: [0.05, 0.1, 0.2]
	n_estimators: 200
learning_rate: 0.1

	CatBoost
	iterations: [100, 200, 300]
learning_rate: [0.05, 0.1, 0.2]
	iterations: 200
learning_rate: 0.1

	XGBoost
	n_estimators: [100, 200, 300] 
learning_rate: [0.05, 0.1, 0.2]
	n_estimators: 100
learning_rate: 0.05




Table S4. Hyperparameters used for training each model in the frailty status predictor and the best parameters determined

	Model
	Hyperparameters
	The best parameters 

	Random Forest
	n_estimators: [50, 100, 200]
max_depth: [None, 10, 20, 30]
min_samples_split: [2, 5, 10]
	n_estimators: 200
max_depth: None
min_samples_split: 2

	Gradient Boosting
	n_estimators: [50, 100, 200]
learning_rate: [0.01, 0.1, 0.2]
max_depth: [3, 5, 7]
	n_estimators: 200
learning_rate: 0.2
max_depth: 7

	CatBoost
	iterations: [100, 200, 300]
learning_rate: [0.01, 0.1, 0.2]
depth: [3, 5, 7]
	iterations: 300
learning_rate: 0.2
depth: 7

	XGBoost
	n_estimators: [50, 100, 200]
learning_rate: [0.01, 0.1, 0.2]
max_depth: [3, 5, 7]
	n_estimators: 200
learning_rate: 0.2
max_depth: 7



