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Al Activity limitation, Activity limitation,
Characteristics p value

(n=1,537,773) no (n=1,329,901) yes (n=207,872)
Age 50 (32-67) 47 (30-64) 69 (54-80) <0.001
Sex 800,133/1,537,773(52)  681,794/1,329,901 (51.3)  681,794/207,872 (56.9)  <0.001
Diabetes 71672/1,537,773 (5.1) 53,671/1,329,901 (4) 53,671/207,872 (11.5) <0.001
Thyroid disease 19,811/1,537,773 (1.3) 14,360/1,329,901 (1.1) 14,360/207,872 (2.6) <0.001
Depression or other mental disease 29,074/1,537,773 (1.9) 13,727/1,329,901 (1) 13,727/207,872 (74) <0.001
Dementia 11,087/1,537,773 (0.7) 2,420/1,329,901 (0.2) 2,420/207,872 (4.2) <0.001
Parkinson disease 3,194/1,537,773 (0.2) 533/1,329,901 (0) 533/207,872(1.3) <0.001
Other neurological disorders, pain, or paralysis 11,028/1,537,773 (0.7) 4,311/1,329,901 (0.3) 4311207872 (32) <0.001
Eye discase 83,577/1,537,773 (54) 52,941/1,329,901 (4) 52,941/207,872 (14.7) <0.001
Ear disease 16411/1,537,773 (1.1) 9,354/1,329,901 (0.7) 9,354/207,872 (3.4) <0.001
Stroke, cerebral hemorrhage or infarction 19,270/1,537,773 (1.3) 8,452/1,329,901 (0.6) 8,452/207,872(5.2) <0.001
Angina, myocardial infarction 29,510/1,537,773 (1.9) 16467/1,329,901 (1.2) 16467/207,872 (6.3) <0.001
Other cardiovascular disease 28,703/1,537,773 (1.9) 15,653/1,329,901 (1.2) 15,653/207,872 (6.3) <0.001
Acute nasopharyngitis, common cold 5,125/1,537,773 (0.3) 3,549/1,329,901 (0.3) 3,549207,872 (0.8) <0.001
Infertility 1,536/1,537,773 (0.1) 1,359/1,329,901 (0.1) 1,359/207,872 (0.1) 0.024



All Activity limitation, Activity limitation,
Characteristics p value
n=1,537,773) no (n=1,329,901) yes (n=207,872)
Dental disease 80,560/1,537,773 (5.2) 63,668/1,329,901 (4.8) 63,668/207,872 (8.1) <0.001
Gout 15,396/1,537,773 (1) 12,090/1,329,901 (0.9) 12,090/207,872 (1.6) <0.001
Obesity 8,038/1,537,773 (0.5) 5,013/1,329,901 (0.4) 5,013/207,872 (1.5) <0.001
Dyslipidemia 81,338/1,537,773 (5.3) 63,404/1,329,901 (4.8) 63,404/207,872 (8.6) <0.001
Hypertension 206,103/1,537,773 (134)  153,500/1,329,901 (11.5) ~ 153,500/207,872(253)  <0.001
Allergic rhinitis 32,310/1,537,773 (2.1) 24.472/1,329,901 (1.8) 24,472/207,872 (3.8) <0.001
Chronic obstructive pulmonary disease (COPD) 2,250/1,537,773 (0.1) 813/1,329,901 (0.1) 813/207,872(0.7) <0.001
Asthma 19,022/1,537,773 (1.2) 13,149/1,329,901 (1) 13,149/207,872 (2.8) <0.001
Other respiratory discase 15,134/1,537,773 (1) 8,517/1,329,901 (0.6) 8,517/207,872(3.2) <0.001
Stomach or duodenum disease 26,285/1,537,773 (1.7) 17,048/1,329,901 (1.3) 17,048/207,872 (4.4) <0.001
Liver or gallbladder disease 14,624/1,537,773 (1) 9,283/1,329,901 (0.7) 9,283/207,872 (2.6) <0.001
Other digestive disease 18,656/1,537,773 (1.2) 11,028/1,329,901 (0.8) 11,028/207,872 (3.7) <0.001
Atopic dermatitis 14,353/1,537,773 (0.9) 11,553/1,329,901 (0.9) 11,553/207,872 (1.3) <0.001
Other skin disease 29,205/1,537,773 (1.9) 20,475/1,329,901 (1.5) 20475/207,872 (4.2) <0.001
Rheumatoid arthritis 11,392/1,537,773 (0.7) 5,153/1,329,901 (0.4) 5,153/207,872 (3) <0.001
Arthritis 35435/1,537,773 (2.3) 15,682/1,329,901 (1.2) 15,682/207,872(9.5) <0.001
Stiff shoulder 43474/1,537,773 (2.8) 28,093/1,329,901 (2.1) 28,093/207,872 (74) <0.001
Back pain 80,836/1,537,773 (5.3) 42,856/1,329,901 (3.2) 42,856/207,872 (18.3) <0.001
Osteoporosis 28,790/1,537,773 (1.9) 14,606/1,329,901 (1.1) 14,606/207,872 (6.8) <0.001
Kidney disease 15,281/1,537,773 (1) 7415/1,329,901 (0.6) 7:415/207,872 (3.8) <0.001
Prostatic hypertrophy 19,932/1,537,773 (1.3) 12,293/1,329,901 (0.9) 12,293/207,872 (3.7) <0.001
Menopausal or postmenopausal disorder 3,041/1,537,773 (0.2) 1,980/1,329,901 (0.1) 1,980/207,872 (0.5) <0.001
Bone fracture 10464/1,537,773 (0.7) 3,345/1,329,901 (0.3) 3,345/207,872 (34) <0.001
Other injury or burns 10,230/1,537,773 (0.7) 5,451/1,329,901 (0.4) 5,451/207,872 (2.3) <0.001
Anemia or blood disease 10,660/1,537,773 (0.7) 5,980/1,329,901 (04) 5,980207,872 (2.3) <0.001
Malignant neoplasm or cancer 13,843/1,537,773 (0.9) 7,594/1,329,901 (0.6) 7,594/207.872 (3) <0.001
Pregnancy, puerperium, threatened abortion or placenta previa 2,198/1,537,773 (0.1) 1,565/1,329,901 (0.1) 1,565/207,872 (0.3) <0.001




HER1 FN—V T T—RETFRAMNT—RIZBIT5SME DT

Training data Test data
Characteristics (n =1383995, 90%) (n=153778,10%) p value
Age 50 (32-67) 50 (32-67) 0.08
Sex 663825/1383995 (48)  73815/153778 (48)  0.78
Activity limitation 187305/1383995 (13.5)  20567/153778 (13.4) 0.08
Diabetes 69804/1383995 (5) 7868/153778 (5.1) 0.21
Thyroid disease 17782/1383995 (1.3) 2029/153778 (1.3) 0.25
Depression or other mental disease 26132/1383995 (1.9) 2942/153778 (1.9) 0.50
Dementia 9966/1383995 (0.7) 1121/153778 (0.7) 0.70
Parkinson disease 2887/1383995 (0.2) 307/153778 (0.2) 0.48
Other neurological disorders, pain, or paralysis 9897/1383995 (0.7) 1131/153778 (0.7) 0.37
Eye disease 75026/1383995 (5.4) 8551/153778 (5.6) 0.02
Ear disease 14802/1383995 (1.1) 1609/153778 (1) 0.40
Stroke, cerebral hemmorrhage or infarction 17292/1383995 (1.2) 1978/153778 (1.3) 0.22
Angina, myocardial infarction 26519/1383995 (1.9) 2991/153778 (1.9) 043
Other cardiovascular disease 25865/1383995 (1.9) 2838/153778 (1.8) 0.52
Acute nasopharyngitis, common cold 4616/1383995 (0.3) 509/153778 (0.3) 0.88
Infertility 1386/1383995 (0.1) 150/153778 (0.1) 0.79
Dental disease 72460/1383995 (5.2) 8100/153778 (5.3) 0.60
Gout 13862/1383995 (1) 1534/153778 (1) 0.89
Obesity 7267/1383995 (0.5) 771/153778 (0.5) 0.22
Dyslipidemia 73382/1383995 (5.3) 7956/153778 (5.2) 0.03
Hypertension 185542/1383995 (13.4)  20561/153778 (13.4) 0.69
Allergic rhinitis 29035/1383995 (2.1) 3275/153778 (2.1) 041
Chronic obstructive pulmonary disease (COPD) 2036/1383995 (0.1) 214/153778 (0.1) 0.46
Asthma 17051/1383995 (1.2) 1971/153778 (1.3) 0.09
Other respiratory disease 13657/1383995 (1) 1477/153778 (1) 0.32
Stomach or duodenum disease 23618/1383995 (1.7) 2667/153778 (1.7) 0.43
Liver or gallbladder disease 13123/1383995 (0.9) 1501/153778 (1) 0.29
Other digestive disease 16760/1383995 (1.2) 1896/153778 (1.2) 0.46
Atopic dermatitis 12882/1383995 (0.9) 1471/153778 (1) 0.32
Other skin disease 26191/1383995 (1.9) 3014/153778 (2) 0.06
Rheumatoid arthritis 10292/1383995 (0.7) 1100/153778 (0.7) 0.22
Arthritis 31918/1383995 (2.3) 3517/153778 (2.3) 0.64



Training data Test data
Characteristics (n =1383995, 90%) (n=153778,10%) p value
Stiff shoulder 39074/1383995 (2.8) 4400/153778 2.9)  0.39
Back pain 72701/1383995 (5.3) 8135/153778 (5.3) 0.54
Osteoporosis 25929/1383995 (1.9) 2861/153778 (1.9) 0.72
Kidney disease 13727/1383995 (1) 1554/153778 (1) 0.49
Prostatic hypertrophy 17947/1383995 (1.3) 1985/153778 (1.3)  0.85
Menopausal or postmenopausal disorder 2739/1383995 (0.2) 302/153778 (0.2) 0.92
Bone fracture 9445/1383995 (0.7) 1019/153778 (0.7)  0.37
Other injury or burning 9182/1383995 (0.7) 1048/153778 (0.7) 041
Anemia or blood disease 9614/1383995 (0.7) 1046/153778 (0.7) 0.52
Malignant neoplasm or cancer 12424/1383995 (0.9) 1419/153778 (0.9) 0.33
Pregnancy, puerperium, threatened abortion or placenta previa 1998/1383995 (0.1) 200/153778 (0.1) 0.16
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Permutation importance
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F47=0312%EL% (K2C), PHFERIZ, SFEOBELOMMERGOBILEME KL (BEoF
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BiFE S N7z & T OVIETEEIHIR O 22 W R o PHlic B W IR IR WIEREZ R L 72,

Model AUC (95% CI) Log loss (95% CI)
XGB classifier 0.85 (0.84-0.85) 0.29 (0.28-0.29)
Random forest 0.84 (0.84-0.85) 0.29 (0.28-0.29)
Logistic regression 0.84 (0.84-0.84) 0.50 (0.50-0.50)
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Original Target Difference
Depression or other mental disease (%) 2.76 223 -0.53
Back pain (%) 6.65 5.77 -0.88
Stiff shoulder (%) 4.61 3.59 -1.02
Healthy life years (years) 73.25 73.81 0.56
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Age

Back pain

Depression or other mental disease
Arthritis

Diabetes

Eye disease

Stroke, cerebral hemmorrhage or infarction
Other cardiovascular disease

Angina, myocardial infarction

Bone fracture

Other injury or burns

Other neurological disorders, pain, or paralysis
Kidney disease

Sex

Malignant neoplasm or cancer
Rheumatoid arthritis

Dementia

Other digestive disease

Osteoporosis

Other respiratory disease

Other skin disease

Stomach or duodenum disease

Asthma

Ear disease

Stiff shoulder

Dyslipidemia

Hypertension

Liver or gallbladder disease

Dental disease

Anemia or blood disease

Atopic dermatitis

Prostatic hypertrophy

Parkinson disease

Allergic rhinitis

Thyroid disease

Pregnancy, puerperium, threatened abortion or placenta previa
Obesity

Chronic obstructive pulmonary disease (COPD)
Gout

Acute nasopharyngitis, common cold
Menopausal or postmenopausal disorder
Infertility

L
Q
=
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Low

-1 0 1 2 3 4
SHAP value (effect on model output)
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