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tal (n = 325)

'WHODAS in 90 day 3.0(1.0,7.0) 2.0(0.0,4.5) 12,0 (4.0,335) <0.001
New disability or death 41026) 18(72) 2311 <0.001
Disability-free survival (DFS) 262 (80.6) 226 (90) 36 (48.6) <0.001
90-day major morbidity 80 (24.6) 47(18.7) 33 (44.6) <0.001
PPCs in 90 day 111(34.2) 66(26.3) 45(60.8) <0.001
Pulmonary infection 48 (14.8) 26(10.4) 22(29.7) <0.001
Prolonged mechanical ventilation 32(98) 13(5.2) 19.25.7) <0.001
Deep sternal wound infction 17(5.2) 11 (4.4) 6(s8.1) 0234
New stroke 3(09) 104) 2(27) 0131
Delirium 42(129) 22(88) 20(27) <0.001
AKI 52(16.0) 36(14.3) 16 (21.6) 0.133
Sepsis 10(.1) 5) 5(68) 0052
Re-exploration for bleeding 12(37) 8(.2) 4(5.4) 0480
Postoperative hospital stay 10.0(8.0,12.0) 9.0(8.0,11.0) 11.0 (9.0, 14.0) 0.003
ICU stay 17.0(17.0,19.0) 17.0(17.0,19.0) 180 (17.0,48.0) <0001
In hospital mortality 15(46) 6(24) 9(122) 0.002
Death of 3 month 24(74) 10 (4) 14(18.9) <0.001
Readmission in 90 days 40(123) 24(96) 16(216) 0.006

Data: Means + standard deviations, absolute rate, and percentage. Statisticalsignifcance was defined as p < 0.05. WHODAS, WHO Disability Assessment Schedule; PPCs, Postoperative
Pulmonary Complications; AKI, Acute Kidney Injury; ICU, Intensive Care Unit
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Variable Variable Coefficient lambda. lambda.

num name type value

1 Frailty 108 lambda.min | 0.027

10 EuroSCORE 0334 lambdamin 0,027
1

13 Diabetes 0,055 lambdamin | 0.027

7 Creatinine 0.008 lambda.min | 0,027

4 Bypass time 0.001 lambdamin 0,027

5 Time of 0.088 lambdamin | 0.027
operation

7 ASA class 0172 lambdamin | 0.027

9 BMI ~0.046 lambda.min | 0.027

EuroSCORE 1, European System for Cardiac Operative Risk Evaluation II; ASA, American
Society of Anesthesiologists; BMI, Body Mass Index.
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Analysis Odds ratio (95%Cl)

Crude analysis 584(294~1161)
Multivariable analysis 331(143~7.62)
Propensity-score analysis with inverse 315 (155 ~ 6.43)

probability weighting
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Variables rail (n = 270) 81)

Age (year) 668+52 66251 687451 <0.001

Sex (female) 119(33.9) 77(285) 42(51.9) <0.001

BMI (kg/m?) 244535 244%34 2637 0.704

Smoke 135 (38.5) 110 (40.7) 25(30.9) 0.109

Alcohol 100 (28.5) 85(315) 15(18.5) 0.023

LVEF (%) 580479 58.4%8.0 566474 0.082

FEVI (1) 2307 24107 19407 <0.001

FVC (L) 26409 27409 22108 <0.001

FEV,/FVC (%) 866+ 136 87.12124 8164172 0164

NT-ProBNP (pg/mL) 74299788 677.8+927.6 9633+ 11138 0.023

hsTHT (ng/L) 2654540 282518 3864594 0.022

Hemoglobin (g/L) 1349160 13824144 12384161 <0.001

Albumin (g/L) 419%37 423£37 405434 <0.001

Stroke/TIA 155 (44.2) 11 (41.1) 44(54.3) 0.036

PAH 83(23.6) 63(23.3) 20 (24.7) 0.801

Bronchial disease 2(63) 14(52) 8(99) 0.127

Myocardial infarction 49(14.0) 31015) 18(222) 0.014

Atrial ibrillation 44(12.5) 35(13) 9(111) 0.659

Sleep apnea 36 (10.3) 24(89) 12(148) 0.123

Diabetes 84(23.9) 55(20.4) 29(35.8) 0.004

Hypertension 184 (52.4) 138 (51.1) 46 (56.8) 0369

Cough and sputum 73 (20.8) 51(18.9) 22(27.2) 0.108

CKD 21(6.0) 14(52) 7(88) 0.283

Type of operation 0925
CABG 195 (55.6) 151 (55.9) 44(543)

Valve 127 (36.2) 97 (35.9) 30(37)
CABG + Valve 26(7.4) 20(7.4) 6(7.4)
Other 3(09) 2(07) 1(1.2)

CAF 86+54 62521 168£5.1 <0.001
¥P 10(0.0,2.0) 10(0.0,1.0) 30(20,40) <0.001
CES 30(3.0,40) 30(30,30) 40(40,50) <0.001

EuroSCORE IT (%) 12(09,1.7) 11(08,1.5) 20(14,28) <0.001

WHODAS 50(20,90) 40(10,7.0) 140(90,200) <0.001

Preoperative disability (WHODAS 2 25%) 70/20.1) 17(63) 53(662) <0.001

ASA class <0.001
2 8(23) 8(3) 00
3 286 (81.5) 243 (90) 43(53.0)

4 57(162) 19(7) 38 (469)

NYHA 23 110 (31.5) 54(20.1) 56 (69.1) <0.001

Off-pump surgery 146 (41.6) 110 (40.7) 36 (44.4) 0553

Cross-clamp time (min) 420(00,86.0) 420/(0.0,820) 45.0(0.0,94.0) 0.794

Bypass time (min) 70.0(0.0,122.0) 71000, 119.0) 60.0(0.0,130.0) 0.807

Time of operation (h) 52+15 51:14 55415 0.044

Total liquid output (L) 2,00 (146, 2.345) 200(1.40,2.315) 202 (160, 2.40) 0916

Total fluid intake (L) 3.15(275,3.909) 3150 (2.70, 3.90) 320(2:80,3.953) 0376

Urine output (L) 1.50 (100, 2.00) 150 (1,00, 2.00) 150 (1,00, 2.00) 0,695

Blood loss (L) 0.50(0.35,0.70) 0.485 (0342, 0.60) 0.50 (040, 0.80) 0212

Data: Means + standard deviations, absolute rate, and percentage. Statistical significance was defined as p < 0.05. BMI, Body Mass Index; LVEF, Left Ventricular Ejection Fraction; FVC, Forced
Vital Capacity; FEV1, Forced Expiratory Volume In 15; TIA, Transient Ischemic Attacks; PAH, Pulmonary Arterial Hypertension; CKD, Chronic Kidney Diseases; CABG, Coronary Artery
Bypass Graft; CAF, Comprehensive Assessment of Fraily; FP, Frailty Phenotype; CES, Clinical Frailty Scales EuroSCORE II, European System for Cardiac Operative Risk Evaluation 11
WHODAS, WHO Disability Assessment Schedule; ASA, American Society of Anesthesiologists; NYHA, New York Heart Association,






OPS/images/fpubh-12-1377408/fpubh-12-1377408-t001.jpg
Sample size
Age, Mean

InSIl, Mean

InSIRI, Mean

Gender

Men

Women

Race

Mexican American

Hispanic

Non-Hispanic White
Non-Hispanic Black

Other race

Marital

Married/living with a partner
Never married
Separated/divorced/widowed
Education

<High school

High school

> High school

Income poverty ratio

<13

(13-35)

235

Smoke

Yes

No

Alcohol use

Yes

No

Total
11,234
6475£0.13
618001

0.17£001

45.95(44.63-47.27)

54.05(52.73-55.37)

4.41(4.13-4.71)
3.86(3.59-4.14)

76.87(76.02-77.69)

5.72(5.22-6.27)

62.53(61.29-63.76)
6.33(5.74-6.98)

31.14(29.99-32.31)

17.66(16.86-18.49)
25.38(24.25-26.55)

56.96(55.67-58.23)

22.10(21.20-23.03)
38.41(37.15-39.68)
39.49(38.13-40.86)

52.84(51.52-54.16)

47.16(45.84-48.48)

75.92(74.86-76.94)

24.08(23.06-25.14)

Non-frailty
669
65022016
6142001

0124001

49.78(48.05-51.51)
50.22(48.49-51.95)

3.96(3.63-431)
347(3.17-3.80)
79.60(78.61-80.56)
7.51(7.04-8.01)
5.46(4.90-6.09)

66.92(65.34-68.47)
5.66(4.95-6.47)

27.41(25.98-28.90)

13.64(12.74-14.60)
23.54(22.11-25.03)

62.82(61.20-64.42)

1520(14.26-16.19)
36.36(34.76-37.99)

48.44(46.70-50.19)

48.72(46.99-50.44)
51.28(49.56-53.01)

77.19(75.83-78.49)

2281(2151-24.17)

frailty
4544
642940.22
623001

025£0.01

39.27(37.32-41.26)

60.73(58.74-62.68)

5.19(4.69-5.74)

4.53(4.03-5.09)
72.10(70.58-73.58)
12.00(11.18-12.87)

6.17(5.24-7.26)

54.88(52.89-56.85)
7.50(6.51-8.62)

37.62(35.76-39.52)

24.67(23.19-26.21)
28.59(26.77-30.49)

46.73(44.71-48.77)

34.14(32.39-35.93)
41.97(39.99-43.97)

23.89(21.98-25.91)

60.03(58.05-61.99)
39.97(38.01-41.95)

73.69(72.02-75.30)

26.31(24.70-27.98)

p-valu

<0.001
<0.001
<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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InSIRI total

Q2(-0.29 to
0.11)

Q3(0.11-0.52)

Q4(>0.52)

p-value

Sample size
Year

Gender

Male

Female

Race

Mexican American
Hispanic
Non-Hispanic White
Non-Hispanic Black
Other race
Education

<High school

High school

> High school
Marital status

Married/living with a

partner
Never married

Separated/divorced/

widowed
Income poverty ratio
<13
(13-3.5)
235
Smoke

Yes

No

Alcohol use
Yes

No

Frailty

No

Yes

11,234

6475013

45.95(44.63-47.27)

54.05(52.73-55.37)

4.41(4.13-471)

3.86(3.59-4.14)
76.87(76.02-77.69)

9.15(8.72-9.60)

5.72(5.22-627)

17.66(16.86-18.49)
25.38(24.25-26.55)

56.96(55.67-58.23)

62.53(61.29-63.76)

6.33(5.74-6.98)

31.14(29.99-32.31)

22.10(21.20-23.03)
38.41(37.15-39.68)
39.49(38.13-40.86)

52.84(51.52-54.16)

47.16(45.84-48.48)

75.92(74.86-76.94)

24.08(23.06-25.14)

63.54(62.3-64.76)

36.46(35.24-37.7)

2,808

62734025

32.51(30.00-35.13)

67.49(64.87-70.00)

5.52(4.83-6.30)

4.63(4.04-5.29)
62.44(60.09-64.73)
19.40(17.97-2093)

8.02(6:82-9.41)

19.21(17.53-21.02)
24.56(22.28-26.99)

56.23(53.54-58.88)

61.06(58.44-63.61)

821(6.91-9.74)

30.73(28.41-33.15)

25.54(23.56-27.63)
37.34(34.73-40.02)
37.12(3431-40.02)

45.96(43.23-48.72)

54.04(51.28-56.77)

71.09(68.66-73.41)

28.91(26.59-31.34)

65.04(62.45-67.53)

34.96(32.47-37.55)

2,808
63.94£026

41.42(38.78-44.11)

58.58(55.89-61.22)

4.54(4.00-5.15)

4.03(3.52-4.62)
77.76(76.07-79.37)

8.27(7.49-9.13)

5.39(4.42-6.55)

15.73(14.26-17.33)
25.10(22:83-27.52)

59.16(56.57-61.71)

63.50(60.98-65.95)

5.53(4.53-6.72)

30.98(28.67-33.39)

20.46(18.72-22.31)
35.97(33.51-38.51)
43.57(40.83-46.35)

49.30(46.62-51.99)

50.70(48.01-53.38)

76.16(74.03-78.16)

23.84(21.84-25.97)

70.52(68.13-72.80)

29.48(27.20-31.87)

2,808
65.15£0.26

49.41(46.79-52.02)

50.59(47.98-53.21)

432(3.81-4.90)
3.59(3.09-4.17)

80.43(78.86-8191)
6.17(5.53-6.88)

5.49(4.53-6.64)

17.49(15.96-19.13)
25.40(23.16-27.78)

57.11(54.56-59.63)

63.27(60.78-65.68)

5.86(4.81-7.13)

30.87(28.60-33.24)

21.27(19.57-23.07)
37.64(35.19-40.15)
41.09(38.42-43.82)

55.08(52.45-57.68)

44.92(42.32-47.55)

77.10(75.07-79.01)

22.90(20.99-24.93)

65.57(63.15-67.92)

34.43(32.08-36.85)

2810

6677026

57.71(55.21-60.17)

42.29(39.83-44.79)

3.48(3.01-4.02)

3.33(2:84-3.90)
83.87(82.52-85.15)

4.86(4.28-5.50)

4.46(3.69-5.39)

18.53(16.91-20.27)
26.30(24.16-28.55)

55.18(52.70-57.62)

62.00(59.61-64.33)

6.11(4.94-7.55)

31.89(29.73-34.12)

21.85(20.11-23.70)
42.47(40.03-44.94)
35.68(33.15-38.29)

59.60(57.11-62.05)

40.40(37.95-42.89)

78.32(76.34-80.18)

21.68(19.82-23.66)

53.31(50.82-55.79)

46.69(44.21-49.18)

<0001

<0001

<0001

0010

0.003

<0001

<0001

<0001

<0001
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Sample size
Year
Gender
Male
Female
Race

Mexican American

Hispanic
Non-Hispanic White
Non-Hispanic Black
Other race
Education

<High school

High school

> High school
Marital status

Married/living with a

partner
Never married

Separated/divorced/

widowed
Income poverty ratio
<13

(13-3.5)

235

Smoke

Yes

No

Alcohol use

Yes

No

Frailty

No

Yes

InSII total
11,234

64.75£0.13

45.95(44.63-47.27)

54.05(52.73-55.37)

441(4.13-4.71)

3.86(3.59-4.14)
76.87(76.02-77.69)

9.15(8.72-9.60)

5.72(5.22-6.27)

17.66(16.86-18.49)
25.38(24.25-26.55)

56.96(55.67-58.23)

62.53(61.29-63.76)

6.33(5.74-6.98)

31.14(29.99-3231)

22.10(21.20-23.03)
38.41(37.15-39.68)
39.49(38.13-40.86)

52.84(51.52-54.16)

47.16(45.84-48.48)

75.92(74.86-76.94)

24.08(23.06-25.14)

63.54(62.3-64.76)

36.46(35.24-37.7)

Q1(<5.78)
2,808

64.54:£0.26

46.39(43.64-49.15)

53.61(50.85-56.36)

4.65(4.05-533)

4.12(3.57-4.74)
67.51(65.32-69.62)
16.92(15.62-1831)

6.80(5.57-8.28)

19.18(17.49-20.99)
25.49(23.14-28.00)

55.33(52.62-58.01)

61.91(59.32-64.43)
7.86(6.58-9.37)

30.23(27.94-32.62)

24.25(22.32-26.30)
37.69(35.09-40.36)
38.06(35.24-40.96)

50.00(47.24-52.76)

50.00(47.24-52.76)

74.71(72.45-76.84)

25.29(23.16-27.55)

64.09(61.44-66.65)

35.91(33.35-38.56)

Q2(5.78

2,808

64.500.26

46.17(43.52-48.85)

53.83(51.15-56.48)

4.83(4.25-5.49)
4.32(3.76-4.95)
76.17(74.46-77.81)
8.68(7.87-9.57)
6.00(5.08-7.06)

16.47(14.96-18.10)
23.95(21.80-26.23)

59.58(57.04-62.07)

66.82(64.41-69.15)

4.98(4.02-6.15)

28.20(26.02-30.49)

21.14(19.37-23.02)
37.17(34.71-39.70)
41.69(38.97-44.47)

49.35(46.69-52.01)

50.65(47.99-53.31)

75.63(73.43-77.71)

24.37(22.29-26.57)

68.88(66.49-71.18)

31.12(28.82-33.51)

Q3(6.14-6.5)
2,808

6491026

45.80(43.18-48.44)

54.20(51.56-56.82)

4.40(3.88-4.98)

3.48(3.02-4.01)
79.91(78.35-8139)

6.89(6.19-7.67)

5.32(4.40-6.41)

17.19(15.64-18.87)
26.88(24.55-29.35)

55.92(53.33-58.49)

61.57(59.05-64.04)
5.96(4.90-7.23)

32.46(30.13-34.89)

20.52(18.84-2230)
39.01(36.51-41.57)
40.47(37.79-43.21)

53.61(50.97-56.24)

46.39(43.76-49.03)

76.27(74.17-78.24)

23.73(21.76-25.83)

66.95(64.56-69.27)

33.05(30.73-35.44)

Q4>

2810

65.004£026

45.53(43.04-48.05)

54.47(51.95-56.96)

381(331-4.37)

3.57(3.06-4.18)
82.10(80.65-83.47)

5.53(4.92-6.20)

4.99(4.14-6.00)

18.03(16.47-19.70)
25.20(23.09-27.42)

56.77(54.31-59.21)

59.87(57.42-62.27)

6.75(5.55-8.19)

33.38(31.14-35.69)

22.84(21.08-24.71)
39.58(37.16-42.04)
37.58(35.00-40.23)

57.72(55.20-60.21)

42.28(39.79-44.80)

76.82(74.83-78.69)

23.18(2131-25.17)

54.65(52.15-57.13)

45.35(42.87-47.85)

p-value

0170

0924

<0001

0.013

<0001

0.002

<0001

0311

<0001
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Participants extracted
from NHANES
2007-2018(n=15,155)

Excluded:
Participants with less than 40 completed frailty index iterns
(n=244)

Included participants
(n-14911)

Excluded:
Participants with age <40 years (n=1,396)

Included participants
(n-13,515)

Included
participants(n=11,613)

Excluded:
Participants with no information on
gender,race,education,marital status,ratio of family income
to poverty (n=1,402);

Participants with no information on smoke and alcohol
(n=500)

Excluded:
Participants with no information on SILSIRI(n=379)

le participants for
analysis (n=11,234)
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Parameters al Cardiology Neurology Injury Respiratory
N 35 187 100 124 144 128 2 n2
Agey 9454 9343 9343 9342 9352 9352 9343 9353 0319
Duration, min 43221 53525 55426 60£31 55421 52421 50415 47519 <0001
Sex, male, n(%) 9(26) 34(18) 1707) 36(29) 40(28) 26(20) 10(39) 34(30) 0031
SEMTS, n(%) 18(51) 17(63) 58(58) 48(39) 79(55) 64(50) 15 (58) 48(42) 0002
Localization, city, n(%) | 13 (37) 51027 26(36) 30 21) 2417) 29(23) 7@7) 2B@Q) 0194
Pharmacology, n(%) 16 (46) 137(73) 47 (47) 74 (60) 119.(83) 95 (74) 22(85) 68(61) | <0001
Transfer to ED, n(%) ) 109 (58) 76 (76) 89(72) 88(61) 80(63) 13 (50) 53(47) <0001
Year, n(%) 0,003
2020 1337) 76 (41) 39(39) 45 (36) 39(27) 57(45) 861 3804
2021 14 (40) 61(32) 23(23) 31025 59(41) 33(26) 9G35 | 230
202 8(23) 50(27) 38(38) 48 (39) 46 (32) 38 (30) 9(35) | 51(46)

ED, emergency department; S EMT, specialist Emergency Medical Team.
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W, woman; M, man. *Age of the patint at the time of the lstintervention included in the
analysis.
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SEMT,n (%) 175(54) | 152(57) | M6(49) | 473(53)
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Death, n(%) 12(4)

200)  146G) 4605

Transfer 0 ED, n(%) |~ 190(58)  140(52)  189(63) 519 (58)

ED, emergency department; S EMT, speciali

Emergency Medical Team,

0017
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Source: World Health Organization, (15).
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Crude Model 1 Model 2

HR (95%CI) HR (95%Cl) HR (95%Cl)
NLR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 1.02(0.89,1.17) 0.7895 0.96 (084, 1.11) 06099 097 (084, 1.12) 0.6582
Quartile3, 131 (115,149) <0.0001 112(0.98,128) 00855 110 (0,96, 1.26) 0.1553
Quartiled 1.92(1.70,2.18) <0.0001 139(1.22,159) <0.0001 136 (119, 1.55) <0.0001
P for trend 138 (131, 1.45) <0.0001 119.(1.13,125) <0.0001 117 (111, 1.24) <0.0001
MLR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 117102, 1.34) 00291 0.98 (085, 1.13) 0.8080 101 (0.8, 1.16) 0.9051
Quartile3, 149 (1.31,1.70) <0.0001 1.03(0.90, 1.18) 0.6583 107 (0.93,1.22) 0.3542
Quartiled 2.35(208,267) <0.0001 129(1.12,147) 00003 133 (1.16,152) <0.0001
P for trend 2811 (18.18, 43.47) <0.0001 3.01 (187, 4.86) <0.0001 327 (203,5.27) <0.0001
PIR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 0.86 (075, 0.98) 00229 0.88 (077, 1.00) 00491 0.89 (078, 1.01) 0.0806
Quartile3, 0.89 (078, 1.01) 00714 0.87(0.76,0.99) 00315 0.90 (079, 1.02) 0.0987
Quartiled 118 (1.05,1.33) 0.0061 1.03(091,1.16) 06578 1.07(095,121) 0.2656
P for trend 1.00 (100, 1.00) <0.0001 1.00(1.00,1.00) 02009 100 (1,00, 1.00) 00520
si
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 0.90 (079, 1.04) 0.1471 0.96 (084, 1.11) 05939 0.94 (082, 1.07) 0.3548
Quartile3, 1.11(0.98,1.26) 0.1083 1.08(0.95,1.24) 02322 104091, 1.18) 0.6028
Quartiled 147 (1,30, 1.66) <0.0001 130 (1.15,147) <0.0001 124 (110, 1.41) 0.0007
P for trend 1.00 (100, 1.00) <0.0001 1.00(1.00,1.00) <0.0001 100 (1,00, 1.00) <0.0001
SIRI
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 1.25 (1,09, 1.44) 00013 1.04(0.90,1.19) 06022 104 (0.90, 1.19) 0.6074
Quartile3, 153 (1.34,1.74) <0.0001 1.19.(1.04,137) 00138 116 (101, 1.34) 00323
Quartiled 2.25(1.98,255) <0.0001 142(1.24,163) <0.0001 136 (118, 1.56) <0.0001
P for trend 162(151,1.74) <0.0001 126(1.17,135) <0.0001 122113, 131) <0.0001
PIV
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 115 (1.00,1.32) 0.0458 1.06(0.92,122) 04263 1.02(0.89, 1.18) 07343
Quartile3, 143 (1.25,1.63) <0.0001 1.20(1.05,138) 00083 116 (101, 1.33) 00372
Quartiled 1.83 (1.61,2.08) <0.0001 140 (1.22,1.60) <0.0001 129 (113, 1.48) 0.0002
P for trend 1,00 (1.0, 1.00) <0.0001 1.00 (100, 1.00) <0.0001 1.00 (100, 1.00) <0.0001

Data are presented as HR (95% CI). Crude adjusts for none. Model 1 adjust for age, gender, and race. Model 2 adjust for Model 1 plus marital satus, education level, family poverty income
ratio, body mass index, smoking status, and alcohol status.
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Total (N =16,705) p-value

Age (years) 67.00 (61.00, 75.00) 66.00 (61.00, 73.00) 69.00 (61.00, 78.00) <0001
Gender <0.001

Male 8,252 (49.40%) 5313 (52.08%) 2,939 (45.19%)

Female 8,453 (50.60%) 4,889 (47.92%) 3,564 (54.81%)
Race <0.001

Mexican American 2,405 (14.40%) 1477 (14.48%) 928 (14.27%)

Other Hispanic 1,386 (8.30%) 862 (8.45%) 524 (8.06%)

Non-Hispanic White 8,529 (51.06%) 5,284 (51.79%) 3,245 (49.90%)

Non-Hispanic Black 3,231 (19.34%) 1,840 (18.04%) 1,391 (21.39%)

Other race 1,154 (6.91%) 739 (7.24%) 415 (6.38%)
Education level <0.001

Below high school 5,501 (32.93%) 2925 (28.67%) 2,576 (39.61%)

school 3,954 (23.67%) 2,382 (23.35%) 1,572 (24.17%)

Above high school 7,250 (43.40%) 4,895 (47.98%) 2,355 (36.21%)
Marital status <0.001

Unmarried 6,971 (41.73%) 3,783 (37.08%) 3,188 (49.02%)

Married 9,734 (58.27%) 6,419 (62.92%) 3,315 (50.98%)

Family PIR 204 (1.183.62) 239 (1.34,4.13) 161(1.01,275) <0.001
Smoking status <0.001

Never smoker 7,853 (47.01%) 5029 (49.29%) 2,824 (43.43%)

Former smoker 6,109 (36.57%) 3,602 (35.31%) 2,507 (38.55%)

Current smoker 2,743 (16.42%) 1,571 (15.40%) 1,172 (18.02%)
Drinking status <0001

Non-heavy drinker 13,627 (81.57%) 8,150 (79.89%) 5477 (84.22%)

Heavy drinker 3,078 (18.43%) 2052 (20.11%) 1,026 (15.78%)
BMI (Kg/m?) 2830 (25.00, 32.36) 2780 (2470, 31.34) 29.40 (25,62, 34.24) <0001
Neutrophils (10/uL) 400 (3.10,5.10) 3.90 (3.00, 4.80) 430(330,5.40) <0.001
Monocyte (10%pL) 0,60 (0.40,0.70) 0,50 (0.40, 0.70) 0.60 (050, 0.70) <0.001
Lymphocyte (10°/uL) 1.90 (150, 2.40) 190 (1,50, 2.40) 1.90 (150, 2.40) 0015
Platelet (10°/uL) 232,00 (195.00, 276.00) 23300 (197.00, 275.00) 232,00 (190.00, 279.00) 0028
NLR 206(1.52,2.82) 200 (1.48, 2.67) 222(1.60,3.08) <0.001
MLR 0.29(0.22,038) 0.28 (0.21,036) 0,30 (0.22,0.40) <0.001
PLR 120,69 (94.14, 156.07) 120,80 (95.29, 154.38) 12053 (9197, 159.09) 0931
SI(10°/uL) 47783 (336.00, 684.00) 46116 (328.25, 647.31) 508.30 (347.49, 745.32) <0.001
SIRI (10'/L) 113(0.76,1.69) 106 (0.72,1.56) 127(0.82,191) <0.001
PIV (10°/uL) 259.92 (166.44, 409.60) 243.42 (159,39, 381.25) 290,00 (179.25,455.91) <0.001

Family PIR, Family poverty income ratio; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratios MLR, monocyte-to-lymphocyte ratios SIRI, systemic inflammatory
response index; SI,systemic immune-inflammation index; PIV; pan-immune inflammation value; CBC, complete blood cell. The continuous variables are expressed as medians (interquartile
spacing). Categorical variables are presented as numbers (percentages). N reflects the study sample.
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Crude Model 1 Model 2

OR (95%Cl) OR (95%Cl) OR (95%Cl)
NLR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 101 (092, 1.11) 08317 1.08(0.98, 1.18) 01242 107 (0.97, 1.18) 0.1610
Quartile3, 1.19.(1.09, 1.30) 0.0001 1.31(1.19,143) <0.0001 126 (115, 1.39) 0.0001
Quartiled 1.80 (165, 1.96) <0.0001 201 (1.84,2.21) <0.0001 196 (1.7, 2.16) <0.0001
P for trend 130 (1.26,1.35) <0.0001 136(131,142) <0.0001 134 (1.29, 1.40) <0.0001
MLR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 0.93(085,1.02) 0.1209 0.98 (089, 1.07) 06382 104 (0.94, 1.14) 0.4343
Quartile3, 1.07(0.98,1.17) 0.1190 1.16(1.06,1.27) 0.0017 123 (L11,1.35) <0.0001
Quartiled 148 (1.36,1.62) <0.0001 1.65 (150, 1.82) <0.0001 181 (1.64,201) <0.0001
P for trend 5.00 (369, 6.78) <0.0001 7.33(5.25,10.23) <0.0001 9.89 (696, 14.04) <0.0001
PIR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 0,83 (0.76,0.90) <0.0001 0.81(0.74,089) <0.0001 0.86 (078, 0.94) 0.0013
Quartile3, 0.82(0.75,089) <0.0001 0.81(0.74,0.88) <0.0001 0.91(083,099) 0.0499
Quartiled 0.99 (091, 1.08) 08343 0.95 (087, 1.04) 02517 113 (1.03,124) 00115
P for trend 1.00 (100, 1.00) 05243 1.00(1.00,1.00) 07798 100 (1,00, 1.00) 0.0005
si
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 0.95 (087, 1.04) 02654 0.98 (090, 1.08) 07040 0.95 (086, 1.05) 02928
Quartile3, 110 (1.01,1.20) 00312 1.15(1.05,126) 00033 109 (0.9, 1.20) 0.0646
Quartiled 157 (1.44,1.72) <0.0001 1.6 (1.51,1.82) <0.0001 156 (142, 1.71) <0.0001
P for trend 1.00 (100, 1.00) <0.0001 1.00(1.00,1.00) <0.0001 100 (1,00, 1.00) <0.0001
SIRI
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 103 (0.94,1.13) 04997 112(1.02,123) 00143 106 (0.96, 1.17) 0.2503
Quartile3, 142(1.30,155) <0.0001 1.62(1.48,178) <0.0001 149 (135, 1.64) <0.0001
Quartiled 1.95 (1,79, 2.13) <0.0001 232(211,255) <0.0001 203 (1.84,2.25) <0.0001
P for trend 151 (1.44,159) <0.0001 1.65 (1,57, 1.74) <0.0001 154 (146, 1.63) <0.0001
PIV
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 1.04(0.95,1.14) 0.3685 1,09 (1.00,1.20) 00614 103 (0.94,1.149) 0.4839
Quartile3, 130 (119, 1.42) <0.0001 140 (1.27,153) <0.0001 128 (117, 1.41) <0.0001
Quartiled 1.76 (1,62, 193) <0.0001 1.94(1.77,2.13) <0.0001 171 (155, 1.89) <0.0001
P for trend 1,00 (1.0, 1.00) <0.0001 1.00 (100, 1.00) <0.0001 1.00 (100, 1.00) <0.0001

Data are presented as OR (95% CI). Crude adjusts for none. Model 1 adjust for age, gender, and race. Model 2 adjust for Model 1 plus marital status, education level, family poverty income
ratio, body mass index, smoking status, and alcohol status.
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Crude Model 1 Model 2

HR (95%CI) HR (95%Cl) HR (95%Cl)
NLR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 1.21(1.08,1.37) 0.0015 1.07(0.95,1.20) 02915 106 (0.94, 1.19) 03791
Quartile3, 151 (1.35,1.70) <0.0001 1.22(1.08,137) 0.0010 122 (1,08, 1.37) 0.0010
Quartiled 234(209,261) <0.0001 172(1.53,193) <0.0001 173 (154, 1.94) <0.0001
P for trend 138 (1,32, 143) <0.0001 1.24(1.19,129) <0.0001 124(1.20,1.29) <0.0001
MLR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 1.23(1.09,1.39) 0.0007 1.00(0.88, 1.13) 0.9609 103 (091, 1.16) 0.6923
Quartile3, 1.78 (158, 2.00) <0.0001 127 (1.12,143) <0.0001 133 (117, 1.50) <0.0001
Quartiled 276(247,3.09) <0.0001 1.61(1.43,182) <0.0001 171(1.51,193) <0.0001
P for trend 2401 (17.66, 32.65) <0.0001 5.26(3.77,7.34) <0.0001 6.10 (437, 8.53) <0.0001
PIR
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 101 (090, 1.13) 09197 0.97(087,1.09) 06130 0.99 (089, 1.12) 09188
Quartile3, 1.07(0.96,1.20) 02281 1.00(0.89, 1.11) 09320 105 (0.94, 1.18) 0.3950
Quartiled 147 (1.32,163) <0.0001 123 (1.11,137) 0.0002 128 (115, 1.43) <0.0001
P for trend 1.00 (100, 1.00) <0.0001 1.00(1.00,1.00) <0.0001 100 (1,00, 1.00) <0.0001
si
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 117 (104, 131) 00078 110 (0.98,1.24) 0.1041 110097, 1.23) 0.1266
Quartile3, 1.22(1.09,137) 0.0005 117(1.04,131) 0.0085 116 (1,03, 1.30) 00119
Quartiled 1.64(1.47,1.83) <0.0001 1.52(1.36,1.69) <0.0001 150 (1.34,1.68) <0.0001
P for trend 1.00 (100, 1.00) <0.0001 1.00(1.00,1.00) <0.0001 100 (1,00, 1.00) <0.0001
SIRI
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 143127, 161) <0.0001 1.29(1.15, 1.46) <0.0001 125 (L11, 1.41) 0.0002
Quartile3, 161 (144, 1.81) <0.0001 130 (1.15, 1.46) <0.0001 128 (114, 1.45) <0.0001
Quartiled 2.56/(229,2.86) <0.0001 192(1.71,2.16) <0.0001 188 (167, 2.12) <0.0001
P for trend 1.56 (1.48, 1.64) <0.0001 136 (1.29,1.43) <0.0001 135(1.28, 1.43) <0.0001
PIV
Quartilel 1 (Reference) 1 (Reference) 1 (Reference)
Quartile2 1.14.(1.01,1.28) 0.0301 111(0.98,124) 0.0908 110 (098, 1.23) 01139
Quartile3, 1.30 (116, 1.46) <0.0001 1.22(1.08,136) 0.0009 120 (107, 1.35) 0.0015
Quartiled 1.7 (1.59,197) <0.0001 158 (1.41,176) <0.0001 155 (1,38, 1.73) <0.0001
P for trend 1,00 (1.0, 1.00) <0.0001 1.00 (100, 1.00) <0.0001 1.00 (100, 1.00) <0.0001

Data are presented as HR (95% CI). Crude adjusts for none. Model 1 adjust for age, gender, and race. Model 2 adjust for Model 1 plus marital satus, education level, family poverty income
ratio, body mass index, smoking status, and alcohol status.
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Model 1 Model 2 Model 3

OR (95% ClI) OR (95% CI) OR (95% Cl)
Insit 134(1.21-1.48) <0.0001 141(1.26-157) <0.0001 1.38(1.24-1.54) <0.0001
InSIT quartiles
Q1(<578) 1.24(1.06-145) 0.0073 1.16(0.98-136) 00787 1.16(0.99-137) 0.071
Q2(5.78-6.14) Reference Reference Reference Reference Reference Reference
Q3(6.14-6.5) 1.09(0.94-1.27) 02562 1.09(0.93-127) 0309 107(0.92-126) 03854
Q4(26.5) 1.84(1.58-2.13) <0.0001 1.86(1.59-2.17) <0.0001 1.82(1.55-2.12) <0.0001
prend <0.001 <0001 <0.001
InSIRI 145(1.32-158) <0.0001 1.73(1.56-191) <0.0001 1.69(1.53-188) <0.0001

InSIRI quartiles

QI(z-029) 129(1.10-151) 0.0019 1.09(0.93-1.29) 02897 1.10(0.94-130) 0.2367
Q2(-029100.11) Reference Reference Reference Reference Reference Reference
Q3(0.11-0.52) 1.26(1.08-1.47) 00038 1.32(1.12-1.55) 0.0008 1.30(1.10-1.53) 00016
Q4(2052) 2.09(1.80-2.44) <0.0001 2.34(1.99-2.76) <0.0001 2.29(1.95-2.70) <0.0001

prend <0.001 <0001 <0.001
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Variables Middle SP with Decline vs. Higher SP with Decline vs.

Lower SP with decline Lower SP with decline
OR 95% CI OR 95% CI
Lower Upper Lower Upper

Gender (ref.=Male)
Female 0779 0515 1178 0827 0488 1400
Age, years (ref.=65~75)
>75 0.289%4% 0211 0396 0.149%%% 0.098 0.228
Residence (ref. = City)
Town or Rural 0.554% 0312 0982 016455 0.088 0307
Education level, years (ref.
1~6 1226 0872 1724 317045 2014 4990
27 1275 0675 2408 68097+ 3360 13.800
Marital status (ref.=In marriage)
Separation after marriage 0510%+% 0362 0719 0.448%%% 0.280 0714
Not in marriage 0.223¢ 0.068 0735 0230 0.044 1199
Co-residence (ref.=Alone)
Notalone 0733 0487 1104 0467 0258 0845
Economic income (ref.=Low)
Middle or high 1292 0894 1.868 2070+ 1323 3241
Drinking status (ref.=Never)
Past 1.406 0855 2310 1276 0675 2410
Present 1226 0801 1878 1857 1109 3109
Smoking status (ref.
Past 0754 0455 1249 1136 0611 211
Present 1130 0707 1.806 1393 0792 2451
Sleep duration (ref.=Normal)
Excessive 0704 0339 La64 1205 0.466 315
Insufficient 1670 1670 1670 1670 1670 1670

OR, odds ratio; CI, confidence interval; *p<0.05; **p <0.01; ***p<0.001.
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Variables Rapid-growth Fl vs. Slow-growth FI

(] 95% Cl

Lower Upper
Gender (ref.=Male)
Female 1905+ 1282 2829
Age, years (ref.=65~75)
575 369144 2757 4941
Residence (ref.=City)
Town or Rural 0675 0.455 1002
Education level, years (ref.=0)

6 0,653+ 0473 0901
27 0705 0420 1185
Marital status (ref.=In marriage)

Separation after L461* 1.060 2013
marriage

Not in marriage 1157 0246 5444
Co-residence (ref.=Alone)

Notalone 0.854 1870
Economic income (ref.

Middle or high 0754 0540 1052
Drinking status (ref.=Never)

Past 0.9 0639 1551
Present 0.650% 0.428 0987
Smoking status (ref.=Never)

Past 1550 0976 2462
Present 0.950 0,607 1487
Sleep duration (ref.=Normal)

Excessive 1434 0713 2883
Insufficient 1484% 1,060 2078

OR, odds ratio; CI, confidence interval; *p<0.05; **p <0.01; ***p<0.001
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Social Participation A: Probability of social
participation conditional on
frailty index

Frailty index Conditional

probability
Lower SP with decline Slow-growth FI 271%
Rapid-growth FI 77.29%
Middle SP with decline Slow-growth FI 90.28%
Rapid-growth FI 9.72%
Higher SP with decline Slow-growth FI 99.71%
Rapid-growth FI 0.29%

B: Probability of frailty index conditional
on social participation

Social participation Conditional

probability
Slow-growth FI  Lower SP with decline 4.65%
Middle SP with decline 69.69%
Higher SP with decline 25.66%
Rapid-growth FI | Lower SP with decline 67.63%
Middle SP with decline 3205%
Higher SP with decline 0.32%

C: Joint probability of social
participation and frailty index

Social participation Slow—glrowth Rapld—Fg‘lowth
Lower P with decline 827% 7.54%
Middle SP with decline 53.98% 10.58%

Higher SP with decline 1927% 0.36%
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