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1. Number of <1 19%
medications 1,6) 759,

[6,10) 4%

>=10 3%
2. Required assistance Dependent 2%
with emptying bowel Partly dependent 5%
(ADL)

Independent 92%
3. Required assistance Dependent 5%
with housekeeping Partly dependent 22%
(IADL)

Independent 73%
4. Required assistance Dependent 3%
with transportation Partly dependent 9%
(IADL)

Independent 89%
5. Required assistance Dependent 3%
with laundry (IADL) Partly dependent 6%

Independent 91%
6. Ever diagnosed with No 90%
COPD Yes 10%
7. Reliance on walking No 68%
aids Yes 32%
8. Additional social No 24%
service usage Yes 76%
9. Ability to balance Dependent 2%
while standing Partly dependent 14%
(Tinetti assessment)

Independent 84%
10. Required assistance Dependent 2%
with managing Partly dependent 7%
medications (IADL)

Independent 91%
11. Required assistance Dependent 2%
with shopping (IADL) Partly dependent 5%

Independent 92%
12. Dropped many No 65%
activities and interests Yes 350,
(GDS)
13. Bladder assistance Dependent 2%
(ADL) Partly dependent 11%

Independent 88%
14. Required assistance Dependent 3%
with food preparation Partly dependent 504
(IADL)

Independent 92%
15. Ever diagnosed with No 89%
stroke Yes 11%
16. Required assistance Dependent 2%
with managing finance Partly dependent 504
(IADL)

Independent 92%
17. Ever diagnosed with No 84%
Heart Disease g 16%
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Features\Rank by Operational definition of frequent hospitalization
feature importance

Definitionl: Two  Definition2: Two or Definition3: Two or more Definition4: Two or
or more more hospitalizations during year  more hospitalizations
hospitalizations ~hospitalizations  one, regardless of year two's during year two,
during the two-  during the two-year  hospitalization pattern; OR despite year one's
year period period, and at least hospitalized exactly once hospitalization
once in year one each of the 2 years pattern

Number of medications 1 1 1 1

Required assistance with 2 2 2 2

emptying bowel (ADL)

Required assistance with 6 5 3 3

housekeeping (IADL)

Required assistance with 4 6 4 4

transportation (IADL)

Required assistance with 8 7 5 6
laundry (IADL)

Ever diagnosed with COPD 9 n n 12
Reliance on walking aids 5 4 7 -
Additional social service 7 3 6 -
usage

Presence of polypharmacy 3 9 8 -
(3+)

Ability to balance while 10 8 9 -
standing

(Tinetti assessment)

Required assistance with - 10 12 7
medications (IADL)

Required assistance with - 12 10 10
shopping (IADL)

Dropped many activities and - - - 5
interests (GDS)

Bladder assistance (ADL) 12 - - 1
Required assistance with - - 1 9

food preparation (IADL)

Ever diagnosed with stroke - - 15 8
Required assistance with - 13 13 -
finance (IADL)

Ever diagnosed with heart n - e -
disease

ADL, Barthel Index of Activities of Daily Living; IADL, Instrumental Activities of Daily Living; GDS, Geriatric Depression Scale; COPD, Chronic obstructive pulmonary disease.
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Selected CGA items (as Response levels Distribution of the cohort of 1,611 Scores assigned to each

model features) older adult across each selected  selected feature’s response
feature'’s response level level
1. Number of medications < 1% 0
(16 61% 6
610) 2% 7
210 5% 9
2. Required assistance with emptying | Dependent 1% 19
bowel (ADL) Partly dependent 3% 3
Independent 97% 3
3. Required assistance with Dependent 6% 5
housekeeping (IADL) Partly dependent 30% 5
Independent 2% 0
4. Required assistance with Dependent 6% 2
transportation (IADL) Partly dependent 1% 2
Independent 83% 1
5. Required assistance with laundry  Dependent 6% 5
(IADL) Partly dependent 8% 1
Independent 87% 1
6. Ever diagnosed with COPD No 94% 0
Yes 6% 8
7. Reliance on walking aids No 60% 0
Yes 40% 1
8. Additional social service usage No 71% 0
Yes 29% 2
9. Ability to balance while standing  Dependent 1% 9
(Tinetti assessment) Partly dependent 14% 9
Independent 86% 0
10. Required assistance with Dependent 2% 0
‘managing medications (IADL) Partly dependent 9% 3
Independent 89% 3
11, Required assistance with Dependent % n
shopping (IADL) Partly dependent 7% 0
Independent 89% 0
12. Dropped many activities and No 87% 0
interests (GDS) Yes 13% 5
13. Bladder assistance (ADL) Dependent 1% 7
Partly dependent 8% 4
Independent 91% 0
14. Required assistance with food Dependent 7% 3
preparation (IADL) Partly dependent 5% 3
Independent 8% 0
15. Ever diagnosed with stroke No 91% 0
Yes 9% 3
16. Required assistance with Dependent 4% 2
‘managing finance (IADL) Partly dependent 6% 2
Independent 90% 0
17. Ever diagnosed with Heart No 80% 0

Disease Yes 20% 4
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Definition of frequent
hospitalization (A, T)

AUC unless
stated
otherwise

Medical

CGA domains

Social

Functional

Physical

Cihi (40)
Tanetal. (41)
Pacala etal. (42)

Kennedy etal. (43)

Longman etal. (44)

Meuleners et al. (45)

O'Leary etal. (46)

cA
SG
us
us

AUS

AUS
us

EHR
EHR
EHR & Mail survey

EHR and Mail Survey

EHR, Mail Survey &
Phone Survey

EHR

EHR and in-person

interview

L1

2(30-day unplanned readmission),
1

070
070

RR=0.73-0.85

.36-4.76

07-578

Diagnoses, UHS, URS
Diagnoses, UHS, LACE"™
Diagnoses, UHS

Diagnoses, UHS, Depression
Diagnoses, UHS
Diagnoses, comorbidity, medications

Medical conditions/complications,
UHS

Socio-demographic

Socio-demographic

Socio-demographic

Socio-demographic

Socio-demographic

Socio-demographic

Social and economic

factors

Functional
Impairment, ADL

Fall History, ADL

Fall history
Congenital
disorder, Failure
ofself-

management

SRHS

SRHS, BMI

SRHS

Being previously
healthy, Pain

A.# of admissions; T time period (in years) during which frequent hospitalization is measured; US, United States; EN, England SW, Switzerland; GM, Germany; IR, Ireland; I7, aly; CA, Canada; SG, Singapore; AUS, Australia; NL, Netherlands; CN, China; EHR,

Electronic Health Records; SE, Sensi

itys SP, Specificity; ADL, Activity Daily Li

Self-Rated Mental Status; RR, relative ratio; OR, 0dds ratio; HR, hazard ratio.

ing; IADL, Instrumental Activity Daily Living MMSE, Mini-Mental State Examination; UHS, Use of Hospital Services; URS, Use of Rehab Services; SRHS, Self-Rated Health Status; SRS,
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Region/ Data Source Definition of frequent CGA domains

Country pospltalzaticnC Al Medical Social Functional Physical

Boultetal. (1) us In-person interview 42 061 Diagnoses, falls history, UHS, URS  Socio-demographic AL, IADL, Cognitive  SRHS
F—
Colemanetal.(32)  US Home visit 42 [069,0.70] | Diagnoses, UHS Socio-demographic | - SRHS
Vojta etal. (33) us Mail survey 1,05 [0.67,0.68] iagnoses, UHS Socio-demographic el SRHS
Jensen etal. (34) us Mail survey L1 0.64 SRMS Socio-demographic ADL, IADL Biometrics
Wagner etal. (35) GM, UK, and SW Home visit L1 [062,0.67) | Diagnoses, UHS Socio-demographic - SRHS
Lyon etal. (36) EN Mail survey 11 069 Diagnoses, Falls History, UHS, Socio-demographic  Cognitive Impairment -
Medications

Mazzaglia et al. (37) T In-person interview 1,125 0.67 URS Socio-demographic ADL, IADL Biometrics
Mosleyetal.2(38) | US Mail survey L1 064 Diagnoses, UHS Socio-demographic - SRHS
O'Caoimh et al. (39) IR In-person interview L1 0.61 Diagnoses, SRMS Socio-demographic ADL

A.# of admissions; T time period (in years) during which frequent hospitalization is measureds US, United States; EN, England SW, Switzerland; GM, Germany; IR, Ireland; I7, Ialy; CA, Canada; SG, Singapore; AUS, Australia; NL, Netherlands; CN, China; EHR,
Electronic Health Records; SE, Sensitivitys SP, Specificitys ADL, Activity Daily Livings IADL, Instrumental Activity Daily Living: MMSE, Mini-Mental State Examination; UHS, Use of Hospital Services; URS, Use of Rehab Services; SRHS, Self-Rated Health Status;
SRMS, Self-Rated Mental Status.
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relatives with diabetes >7.0 <7.0
mmol/L, mmol/L,
n (%) n (%)
>1 14 (43.8) 18 (56.2)
1 21 (27.6) 55 (72.4) 0.57

0 70 (40.2) 104 (59.8)
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Total Normo-glycaemia IFG + DM

Characteristic (N=5658) (N=4533) (N=1125)
n (%) n (%)

Family history of diabetes

>1 family member (++) 91 (1.6) 47 (1.0) 44 (3.9)
1 family member (+) 834 (14.7) 648 (14.3) 186 (16.5) <0.001
None (-) 4733 (83.7) 3838 (84.7) 895 (79.6)
Sex
Male 3488 (61.6) 2604 (57.4) 884 (78.6)
<0.001
Female 2176 (38.4) 1929 (42.6) 241 (214)
Educational level
>College degree 1411 (24.9) 1165 (25.7) 246 (21.9)
High school or equivalent 3528 (62.4) 2853 (62.9) 675 (60.0) <0.001
< High school 719 (12.7) 515 (11.4) 204 (18.1)
Income level
>¥3,000 838 (14.8) 612 (14.8) 226 (20.1)
¥2,000-¥3,000 3864 (68.3) 3114 (68.3) 750 (66.7) <0.001
<¥2,000 956 (16.9) 807 (16.9) 149 (13.2)
Preference for sweetened food
Yes 3336 (59.0) 2576 (56.8) 760 (67.6)
<0.001
No 2322 (410) 1957 (43.2) 365 (32.4)
Electrocardiogram
Abnormal 749 (13.5) 551 (12.2) 198 (17.6)
<0.001
Normal 4909 (86.5) 3982 (87.8) 927 (82.4)
Fatty liver
Yes 2199 (38.9) 1635 (36.1) 564 (50.1)
<0.001
No 3459 (61.1) 2899 (63.9) 561 (46.9)
Age (years)
> 60 112 (2.0) 72 (1.6) 40 (3.6)
50~59 1141 (20.2) 756 (16.7) 385 (34.2)
<0.001
40~49 2190 (38.7) 1851 (40.8) 339 (30.1)
<40 2215 (39.1) 1854 (40.9) 361 (32.1)
Smoking status
Smoker 2143 (37.9) 1790 (39.5) 353 (314)
Passive smoker 1293 (22.9) 1074 (23.7) 219 (19.5)
<0.001
Ex-smoker 283 (5.0) 199 (4.4) 84 (7.5)
Non-smoker 1939 (34.3) 1470 (32.4) 469 (41.7)
Drinking status
Hazardous 415 (7.3) 302 (6.7) 113 (10.0)
Moderate 1065 (18.8) 810 (17.9) 255 (22.7)
<0.001
Standard 973 (17.2) 763 (16.8) 210 (18.7)
Non-drinking 3205 (56.7) 2658 (58.6) 547 (48.6)
Physical exercise
Occasional 1292 (22.0) 1060 (22.0) 112 (212)
Regular 3133 (53.4) 2663 (55.2) 236 (44.6) <0.001
Less/never 1445 (24.6) 1097 (22.8) 181 (34.2)
Body mass index (kg/m?)
225 2126 (37.6) 1589 (35.1) 537 (47.7)
23.0 ~ 249 1261 (22.3) 1003 (22.1) 258 (22.9)
<0.001
185 ~ 229 2081 (36.8) 1770 (39.0) 311 (27.6)
<185 190 (3.4) 171 (3.8) 19 (1.8)

DM, diabetes mellitus; IFG, impaired fasting glucose.
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95% confi-

Parameter dence interval

Lower Upper

Family history 0.89 0.19 21514 <0.001 247 242 167 352
Age 0.69 0.13 29.408 <0.001 197 2,00 1.56 257
Income level 0,02 0.18 o1 0.92 1.00 0.98 0.69 139
f:f;i‘::g fi‘)’; | 04l 02 28 0.09 0.65 0.66 041 107
Physical exercise 0.26 0.14 3395 0.07 129 1.30 098 172
Body mass index | 025 0.12 4859 0.03 135 129 103 162
Constant 308

08 + (0.89 (Family history-group) + 0.69 (age-group)+ 0.25 (BMI-
“40-49 years old’=1; ‘<40 years old’=0.(3) ‘BMIx 25kg/m®=2; 23.0-

The predictive equation was calculated with the following logistic regression parameters: P = \frac{1}{1 + e/{-z}}, where z
group)]. (1)Family history “++'=2; family history “+'=1; family history ’=0. (2) ‘age= 60 years old’=3; ‘50-59 years old
24.9kg/m?=1; ‘< 22.9kg/m?=0.
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Starting  Screening Anti-EBV Nasal Detected NPC, n® NPC

CER Stialegye I s entic:tssconpy Early stage Locoregionally Recurren :VZar::Sd
i NPC advanced NPC NPC

30-34 Base - - 448 662 409 -
AR0.9%-2 286,203 11,087 752 441 288 3
AR-1LO%-1 425633 16,427 835 375 258 140
AR0.9%-1 571914 22030 892 330 238 160
AR08%-1 782,858 30,103 949 285 28 179
AR0.7%-1 1,045,769 40,152 1,004 242 200 197
Age¥ 1,204,547 46,314 993 263 201 199

AR0.6%-1 1,388,759 53251 1,055 201 183 215
AR0.5%-1 1,805,003 69,132 1,100 165 168 230
AR0.4%-1 2,302,560 88,107 1,137 135 156 242

AR03%-1 2,839,396 108,571 1165 12 148 251
Age-l 3,512,767 134222 1,189 92 140 260

35-39 Base - - 42 633 390 —
AR10%-2 209379 8,127 675 451 288 91
AR0.9%-2 279,877 10,844 ) a5 2] 10
AR1L0%-1 416232 16,066 802 352 202 137

AR0.9%1 555,361 21,396 856 310 23 155
AR08%-1 755,061 29039 908 269 205 172
Age-3 1,051,690 40,481 941 255 193 189
AR07%-1 1,000,095 38,406 957 230 188 189
AR0.6%-1 1,314,309 50,408 1,002 194 173 204
AR0.5%-1 1,682,774 64,469 1,043 162 161 217
AR0.4%-1 2,108,130 80,695 1,076 135 150 28
Agel 3038922 16174 1122 9 137 244

10-44 Base — = 381 576 354 —
AR-10%-2 191,076 7,420 613 410 260 84

AR0.9%-2 252,829 9,800 654 379 245 99
AR1LO%-1 375,373 14,493 726 32 219 122
AR0.9%-1 496,701 19,142 773 285 203 138

ARO8%-1 671939 25,851 818 250 187 153
886031 34,130 843 202 178 166
880,840 33,840 862 216 173 168

1,146,199 43979 902 185 159 181

1,451,345 55,626 939 156 148 193

1,803,445 69,060 968 134 140 203
2,572,261 98,371 1,009 101 127 217

45-49 Base - - 334 518 317 -
AR-10%-2 153,591 5974 532 377 236 7

AR09%-2 202,446 7,859 568 352 23 81

AR1LO%-1 297,260 11,493 627 307 202 103
AR09%-1 391,524 15,108 667 275 188 16
AR08%-1 533,006 20529 707 25 174 130
Age3 736,845 28411 743 227 161 147

AR07%-1 694,293 26701 746 214 162 143
AR0.6%1 907,290 3484 783 186 149 156
AR0.5%-1 1,151,763 44,179 816 160 139 167
AR0.4%-1 141,012 55,220 843 139 130 176
Agel 2109951 80726 883 10 19 190

50-54 Base - - 274 429 260 -
AR1L0%-1 193,337 7,488 483 279 178 7

AR09%-1 259,763 10,039 517 254 166 81

AR08%-1 355,383 13,708 552 28 154 9
Age3 589,892 22,749 605 197 136 ns
AR0.7%-1 475,779 18319 586 202 142 108
AR0.6%-1 633,057 21336 620 177 131 ny
AR0.5%-1 823,002 31,593 650 154 121 129
AR0.4%-1 1,055 517 40471 676 135 114 138

Age-l 1,652,872 63,250 713 106 103 151

“The screening strategies are labeled as follows: for age-based strategies, Age-screening frequency; for polygenic risk-stratifed strategies, AR-10-year NPC absolute risk threshold-screening
frequency.

“Early stage NPC includes those in stage 1 and stage Il Locoregionally advanced stage NPC includes those in stage 111 and stage IVA-B; Recurrent NPC includes those who were de iovo
metastasis and those who developed local relapse, regional relapse or metastasis after treatment

“The optimal age-based strategy was included for ease of comparison.
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Starting  Screening Incremental costs  Incremental ICER®

age strategy® QALYs® . "
Vs. no screening  vs. preceding strategy on
efficiency frontier
Age's 52263435 840 62253 62253
Aged 63,477,407 962 65967 91,366
30-34 Age3 82,980,500 1113 74527 129,014
Age2 122,160,233 1,298 94119 212356
Age-l 243,353,757 1,536 158,397 508,329
Ages 48,042,990 851 56476 56476
Age-d 58,341,768 967 60306 88214
35-39 Age3 76,244,383 1112 68,583 124,089
Age2 112015315 1,287 87,038 204,089
Age-l 222,440,579 1513 146990 487,898
Age:s 43,688,206 763 57,228 57,228
Aged 53,055,184 868 61,148 89,854
40-44 Age3 65,403,058 992 68923 122976
Age2 100,503,389 1,148 87,528 206,061
Age-l 199,699,464 1350 147,916 491,434
Ages 38,728,257 685 56505 56505
Aged 47,168,526 770 61227 99,300
4549 Age3 60,427,104 871 69,374 131,746
Age2 88,539,952 998 88,684 220,765
Age-l 174,302,204 1163 149,916 521,991
Ages 33,477,743 si1 65,519 65,519
Aged 39,767,340 569 69,905 108,603
50-54 Age3 51,960,292 646 80381 157,226
Age2 74,047,473 736 101,132 250,641
Age-l 146,080,468 858 170,207 586,645
Age's 27,382,976 365 75,055 75,055
Age-d 32,351,879 401 80,693 137,697
55-59 Age3 40,928,040 447 91,579 186,489
Age2 59,552,813 508 17,149 303,160
Age-l 114,013,919 586 194,440 698,041
Ages 20,413,038 202 101,070 101,070
Aged 23,935,730 21 108,071 180,529
60-64 Age3 29,513,900 244 120,741 242,984
Age2 40,875,553 275 148,604 371,001
Agel 77,052,913 320 240950 808,898
Age's 11,836,613 95 124865 124,865
Aged 13,777,888 103 133,174 24113
65-69 Age3 15,846,782 m 142,886 277,805
Age2 19,979,588 121 164,705 397,379
Age-l 32,600,377 137 237,569 792,777

“The screening strategies are labeled as follows: for age-based strategies, “Age-screening frequency” For example, “Age-3” indicated that all individuals undergo an EBV serological test every
3 years.

‘Incremental health benefits gained, and costs incurred from age-based screening strategies relative to the no-screening strategy per 100,000 men with no prior NPC diagnosis, and all health
utility and costs were discount at a 3% annual rate.

“Ther respective ICERs based on the average values of each age.
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Starting  Screening Incremental Incremental ICER®

age strategy® costs® QALYs® .
vs. no vs. preceding strategy on
screening efficiency frontier
30-34 AR0.9%-2 29,111,252 639 45,554 45,554
AR-1L0%-1 37,482,718 811 46213 48811
AR0.9%-1 47,021,145 929 50596 80,303
AR0.8%-1 61,071,288 1,046 58,404 120,782
AR0.7%-1 78,972,887 1,158 68,214 159,752
Ages' 82,980,500 1,113 74,527 Strongly dominated*
AR0.6%-1 102,694,374 1,261 81421 229,064
AR0.5%-1 132,088,362 1,353 97,613 319,817
AR0.4%-1 167,579,080 1,429 117,286 469,354
AR0.3%-1 206,352,582 1,485 138922 685,294
Age-l 243,353,757 153 158,397 726,027
3539 AR-10%-2 26,017,456 598 3,491 43,491
AR0.9%-2 31,056,654 703 44,148 47,869
AR-10%-1 40,427,803 890 45,447 50356
AR0.9%-1 50,657,129 1,005 50,406 88,622
ARO08%-1 65,607,054 1,113 58921 137,812
Age3* 76,244,383 1112 68,583 Strongly dominated*
AR0.7%-1 84,208,307 1213 69,434 187,301
AR0.6%-1 108,184,259 1,300 83210 274,483
AR0.5%-1 136316927 1375 99,111 373,772
AR0.4%-1 168,374,167 1435 17,33 537,752
Agel 222,440,579 1513 146,990 690,553
40-44 AR-10%-2 26,272,897 578 45450 45,450
AR0.9%-2 31,140,790 670 46,465 52,830
AR-1L0%-1 40,513,150 842 48,097 54452
AR0.9%-1 50,296,222 939 53,547 100,884
AR0.8%-1 64,694,829 1,029 62865 160,315
Age3' 68,403,058 992 68923 Strongly dominated®
AR0.7%-1 81,839,728 1,109 7772 213,660
AR0.6%-1 103,555,194 1,180 87,792 309,351
AR05%-1 128,187,118 1,241 103,295 401,003
AR04%-1 156,027,236 1,289 121,069 582,855
Agerl 199,699,464 1,350 147916 711,883
4549 AR-10%-2 24,488,537 504 48582 18582
AR0.9%-2 28,596,500 582 49,104 52,460
AR-10%-1 36,510,587 721 50624 57,001
AR0.9%-1 44,614,497 803 55,537 98,693
ARO0.8%-1 57,193,406 880 64966 163,298
Age-3* 60,427,104 871 69,374 Strongly dominated*
AR0.7%-1 71,157,655 950 74,936 201,738
AR0.6%-1 89,760,281 1011 88,803 303,935
AR0.5%-1 110,623,673 1,065 103,836 382,189
AR0.4%-1 134,854,703 1,107 121,772 576,057
Agel 174,302,204 1,163 149916 714,166
50-54 AR-LO%-1 29,092,300 486 59831 59,831
AR0.9%-1 35,177,348 551 63,836 93,889
AR08%-1 44,147,233 614 71,940 143,250
Age3' 51,960,292 646 80381 Weakly dominated
AR0.7%-1 55,270,634 671 82324 192,760
AR0.6%-1 69,847,411 724 96,503 278,131
ARO05%-1 87,143,638 771 113,098 370,150
AR0.4%-1 107,968,030 808 133,693 561,814
Agel 146,080,468 858 170,207 752,188

“The screening strategies are labeled as follows: for age-based strategies, “Age-screening frequency” for polygenic risk-stratified strategies, "AR-10-year NPC absolute risk threshold-screening
frequency. For example, “AR-0.7%-1" indicated that individuals with a 10-year AR exceeding 0.7% undergo an EBV serological tes every years.

‘Incremental health benefits gained, and costs incurred from age-based screening strategies relative to the no-screening strategy per 100,000 men with no prior NPC diagnosis, and all health
utlity and costs were discount ata 3% annual rate.

“Their respective ICERs based on the average values of each age.

“The optimal age-based strategy was included for ease of comparison.

‘A strongly dominated strategy was defined as  strategy for which another strategy existed that yielded better health benefitat lower cost,and a weakly dominated strategy was defined asa
strategy dominated by a linear combination of 2 other strategies
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Values of limitations Type of restriction  Limitations
0 Unrestricted mobility No restrictions

Population recommended to limit unnecessary movement, some limitations on businesses, some

1 Limited mobility educational inst

ions closed, some limitations for public or private events, mild restrictions on public
gatherings
Population asked to stay at home, most businesses closed, most educational institutions closed, cultural
2 Minimal mobility and private events severely restricted, public gatherings severely restricted, transport within the country

limited, travel between regions limited

Mandatory stay-at-home orders with curfews and very limited exceptions in addition to measures listed
3 Lockdown
under level 2
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cluster_1 8 3077%
cluster_2 18 69.23%

total 2 100%
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cluster_1 13 50.00%
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cluster_1 (n =13) cluster_2 (n=11) cluster_3 (n=2)

Unemployment rate 5944188 478+154 16.00+2.69 33.699 0.000%*

GDP growth 1.82£065 420071 194020 39.766 0.000%*

p<0.05; **p<0.01.
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