
TABLE 1 Patient PVCs data

	Variable
	General description
	Training set（n=526）
	Validation set（n=224）
	Z/X2
	p-vaule

	Gender，n (%)
	
	
	
	-0.40
	0.685

	Male
	54.67%
	285
	125
	
	

	Female
	45.33%
	241
	99
	
	

	Age(years）
	69.96±7.14
	69.77±7.25
	70.40±6.86
	1.09
	0.472

	Patient education level
	
	
	
	-1.78
	0.073

	Elementary school and below
	38.00%
	188
	97
	
	

	junior high school
	18.00%
	95
	40
	
	

	High school and technical secondary school
	28.53%
	160
	54
	
	

	Associate's degree and bachelor's degree
	14.00%
	78
	27
	
	

	Graduate degree or higher
	1.47%
	6
	5
	
	

	department
	
	
	
	-1.23
	0.213

	Surgery department
	68.4%
	361
	152
	
	

	Internal department
	31.6%
	165
	72
	
	

	Smoking status
	
	
	
	-0.84
	0.393

	Yes
	23.87%
	121
	58
	
	

	No
	76.13%
	405
	166
	
	

	Alcohol consumption
	
	
	
	-1.50
	0.133

	Yes
	22.80%
	112
	59
	
	

	No
	77.20%
	414
	165
	
	

	BMI 
	
	
	
	-1.24
	0.212

	Underweight
	5.33%
	26
	14
	
	

	Normal
	59.60%
	310
	137
	
	

	Overweight
	27.07%
	143
	60
	
	

	Obesity
	8.00%
	47
	13
	
	

	Patient vascular condition
	
	
	
	-0.38
	0.703

	Good condition
	65.33%
	349
	141
	
	

	Poor condition
	34.67%
	177
	83
	
	

	Comorbidity number
	3.95±4.97
	4.15±5.25
	3.46±4.20
	-1.73
	0.053

	Nutritional risk
	
	
	
	-1.22
	0.213

	Low risk
	74.00%
	396
	159
	
	

	High risk
	26.00%
	130
	65
	
	

	VTE
	
	
	
	-0.59
	0.552

	Low risk
	1.20%
	6
	3
	
	

	Medium risk
	18.93%
	103
	39
	
	

	High risk
	79.87%
	417
	182
	
	

	Self-care ability
	
	
	
	-0.75
	0.442

	No dependency
	10.93%
	57
	25
	
	

	Mild dependence
	28.13%
	151
	60
	
	

	Moderate dependence
	16.27%
	90
	32
	
	

	Heavy dependence
	44.67%
	228
	107
	
	

	Hemoglobin （g/L）
	
	
	
	-0.78
	0.433

	Normal
	46.40%
	245
	103
	
	

	Mild anemia
	36.13%
	197
	74
	
	

	Moderate anemia
	16.53%
	81
	43
	
	

	Evere anemia
	0.94%
	3
	4
	
	

	Albumin（g/L）
	37.40±5.70
	37.33±5.66
	37.56±5.78
	0.50
	0.963

	Platelet count（109/L)
	186.77±77.98
	185.54±76.54
	189.65±81.35
	0.66
	0.483

	Nurse educational level 
	
	
	
	-0.64
	0.513

	College
	2.27%
	11
	6
	
	

	Undergraduate
	95.60%
	503
	214
	
	

	Graduate degree or higher
	2.13%
	12
	4
	
	

	Professional title
	
	
	
	-0.64
	0.523

	Entry level and below
	83.07%
	440
	183
	
	

	Intermediate
	16.93%
	86
	41
	
	

	Intravenous therapy nurse
	
	
	
	-0.31
	0.753

	Yes
	8.53%
	46
	18
	
	

	No
	91.47%
	480
	206
	
	

	Years of work experience
	8.65±5.66
	8.71±5.67
	8.50±5.64
	-0.45
	0.753

	Number of intravenous therapy training sessions attended in the past year
	2.39±1.65
	2.44±1.71
	2.26±1.49
	-1.38
	0.052

	PVCs type 
	
	
	
	-0.73
	0.461

	16G
	4.93%
	25
	12
	
	

	18G
	29.87%
	166
	58
	
	

	20G
	7.07%
	35
	18
	
	

	22G
	26.00%
	132
	63
	
	

	24G
	32.13%
	168
	73
	
	

	Insertion site
	
	
	
	-0.08
	0.921

	Back of the hand
	21.86%
	117
	47
	
	

	Wrist
	10.80%
	55
	26
	
	

	Forearm  
	48.80%
	253
	113
	
	

	Elbow
	10.53%
	32
	47
	
	

	Upper arm
	10.40%
	61
	17
	
	

	Lower limb
	2.93%
	8
	14
	
	

	Duration of placement（h）
	
	
	
	0.51
	0.931

	24h and under
	9.20%
	47
	22
	
	

	25h to 48h
	32.80%
	162
	84
	
	

	49h to 72h
	34.93%
	182
	80
	
	

	73h to 96h
	21.33%
	103
	57
	
	

	97h to 120h
	10.26%
	25
	52
	
	

	121h to 144h
	1.07%
	7
	1
	
	

	Infusion method
	
	
	
	-0.01
	0.982

	Intravenous drip
	74.00%
	389
	166
	
	

	Intravenous infusion
	1.60%
	6
	6
	
	

	Intravenous injection
	1.07%
	6
	2
	
	

	Intravenous drip and intravenous infusion
	6.13%
	30
	16
	
	

	Intravenous drip and intravenous injection
	2.80%
	14
	7
	
	

	All three
	14.40%
	81
	27
	
	

	Infusion rate (drops per minute)
	
	
	
	-1.77
	0.072

	60 drops and below
	36.00%
	177
	93
	
	

	60 drops above
	59.60%
	327
	120
	
	

	Both
	4.40%
	22
	11
	
	

	Tension-free Securement
	
	
	
	-0.12
	0.906

	Yes
	97.07%
	508
	220
	
	

	No
	2.93%
	18
	4
	
	

	Edge rolling
	
	
	
	-0.38
	0.703

	Yes
	21.60%
	105
	57
	
	

	No
	78.40%
	421
	167
	
	

	IV fluid leakage 
	
	
	
	-0.03
	0.971

	Yes
	21.87%
	117
	47
	
	

	No
	78.13%
	409
	177
	
	

	U-shaped fixation
	
	
	
	-0.73
	0.468

	Yes
	85.60%
	447
	195
	
	

	No
	14.40%
	79
	29
	
	

	Extension tube
	
	
	
	-0.15
	0.889

	Yes
	17.73%
	94
	39
	
	

	No
	82.27%
	432
	185
	
	

	Infusion frequency
	
	
	
	-0.41
	0.674

	Continuous
	44.80%
	303
	33
	
	

	Intermittent
	38.00%
	170
	115
	
	

	Both
	17.20%
	53
	76
	
	

	Pain score
	
	
	
	-0.05
	0.964

	0
	64.40%
	338
	145
	
	

	1
	22.00%
	116
	49
	
	

	2
	11.60%
	65
	22
	
	

	3
	1.87%
	7
	7
	
	

	＞3
	0.13%
	0
	1
	
	

	Drug property
	
	
	
	-0.06
	0.531

	Non-irritating
	46.67%
	212
	138
	
	

	Irritating
	53.33%
	314
	86
	
	

	Total infusion duration （h）
	17.73±17.46
	17.36±16.59
	18.58±19.36
	0.87
	0.543

	Daily infusion duration（h）
	6.38±5.66
	6.35±5.57
	6.45±5.89
	0.21
	0.242

	Total infusion volume（ml）
	2908.86±2606.36
	2916.23±2546.50
	2891.55±2747.60
	-0.11
	0.083

	Daily infusion volume（ml）
	1063.38±870.93
	1081.42±873.54
	1021.01±865.24
	-0.86
	0.953


TABLE 2 Risk factors for PVC complications in elderly patients
	Variable
	β coefficient
	SE
	Wald
	p-value
	OR
	OR（95%）

	
	
	
	
	
	
	Upper 
	Lower 

	Constant
	2.78
	3.23
	0.74
	0.389
	16.13
	0.02
	905.95

	Nutritional risk
	0.81
	0.34
	5.57
	0.018
	2.25
	1.90
	3.12

	Comorbidity number
	0.10
	0.03
	7.85
	0.005
	1.11
	1.03
	1.20

	Self-care ability
	-0.52
	0.17
	8.86
	0.003
	0.59
	0.42
	0.83

	Vascular condition
	0.96
	0.35
	7.55
	0.006
	2.61
	1.31
	5.19

	Edge rolling
	1.01
	0.39
	6.69
	0.010
	2.75
	2.12
	3.34

	Daily infusion volume
	0.002
	0.001
	5.87
	0.015
	1.002
	0.99
	1.10

	Pain score
	2.005
	0.24
	64.87
	0.000
	7.43
	7.01
	8.02




TABLE 3 Performance of four machine learning models on the test set
	Metric
	RF
	LR
	XGBoost
	BLR

	AUC
	0.863
	0.827
	0.840
	0.827

	Sensitivity
	0.912
（0.856，0.948）
	0.899
（0.840，0.938）
	0.885
（0.824，0.927）
	0.906
（0.848，0.943）

	Specificity
	0.706
（0.595，0.797)
	0.573
（0.460，0.678）
	0.693
（0.581，0.786）
	0.573
（0.460，0.678）

	PPV
	0.860
（0.798，0.906）
	0.807
（0.740，0.860）
	0.851
（0.787，0.899）
	0.808
（0.742，0.860）

	NPV
	0.803
（0.691，0.881）
	0.741
（0.616，0.836）
	0.753
（0.640，0.840）
	0.754
（0.628，0.847）

	AUPRC
	0.777
	0.695
	0.725
	0.693

	Brier
	0.133
	0.154
	0.148
	0.154

	Accuracy
	0.834
	0.790
	0.821
	0.794



