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HOMA-IR = [(fasting insulin(pU/mL) x fasting glucose(mmol/L)]/ 22.5

VAI = (waist circumference (cm)/ (39.68+(1.88 x Body mass index
(BMI)))) x (triglycerides(mmol/L)/1.03) x (1.31/HDL-C (mmol/L)) for
men, or (waist circumference (cm)/ (36.58+(1.89 x BMI))) x
(triglycerides (mmol/L)/0.81) x (1.51/HDL-C (mmol/L) for women

LAP = (waist circumference (cm) -65) x (triglycerides (mmol/L) for
men, or (waist circumference (cm) -58) x (triglycerides (mmol/L) for
women

TyG index = Ln (fasting glucose (md/dL) x triglycerides (md/dL))/2
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<Table 1> Selection of variables.
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<Table 2> output of TyG index cut-off scores with statistics.

cutoff sensitivity specificity YI
Men 470468  0.6646 0.61324 0.27784
Women  4.57832  0.68956 0.65078 0.34033
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<Table 3> General characteristics of subjects and IR (Men).

Total Men
Variables N (%) High IR Low IR p-value
group (%) group (%)
Total 4,736 (100.0) 2,276 (48.1) 2,460 (51.9)
seden time/
waﬁt:;yﬁme ratio 0.0523
Q1 (low) 1,142 (24.1) 513 (44.9) 629 (55.1)
Q2 1,110 (23.4) 529 (47.7) 581 (52.3)
Q3 1,224 (25.8) 599 (48.9) 625 (51.1)
Q4 (high) 1,260 (26.6) 635 (50.4) 625 (49.6)
waking time 0.3681
Q1 (low) 1,289 (27.2) 608 (47.2) 681 (52.8)
Q2 1,047 (22.1) 511 (48.8) 536 (51.2)
Q3 1,328 (28.0) 621 (46.8) 707 (53.2)
Q4 (high) 1,072 (22.6) 536 (50.0) 536 (50.0)
Age ) <.0001
19-29 723 (15.3) 230 (31.8) 493 (68.2)
30-39 884 (18.7) 434 (49.1) 450 (50.9)
40-49 920 (19.4) 533 (57.9) 387 (42.1)
50-59 834 (17.6) 460 (55.2) 374 (44.8)
60-69 765 (16.2) 384 (50.2) 381 (49.8)
70- 610 (12.9) 235 (38.5) 375 (61.5)
Educational level 0.0094
Elementary or
middle 53001 934 (19.7) 427 (45.7) 507 (54.3)
High school 1,632 (34.5) 754 (46.2) 878 (53.8)
College or over 2,170 (45.8) 1,095 (50.5) 1,075 (49.5)
Region 0.9198
Urban area 3,903 (82.4) 1,877 (48.1) 2,026 (51.9)
Rural area 833 (17.6) 399 (47.9) 434 (52.1)
Household income 0.0864
Q1 (low) 611 (12.9) 272 (44.5) 339 (55.5)
Q2 1,100 (23.2) 524 (47.6) 576 (52.4)
Q3 1,416 (29.9) 671 (47.4) 745 (52.6)
Q4 (high) 1,609 (34.0) 809 (50.3) 800 (49.7)
Marital status <.0001
Married 3,382 (71.4) 1,729 (51.1) 1,653 (48.9)
Others 1,354 (28.6) 547 (40.4) 807 (59.6)
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Working type
Day worker

Evening and night
worker

Shift worker
None

Current smoking status
No

Yes

Binge drinking

No

Yes

Physical activity
Above normal
Low

BMI

Under or normal
weight
Overweight or obese
Nutrient quality
Good

Bad

Energy intake level
Low

High

Chronic disease diagnosis
No

Yes

Stress

Low

High

Family history

No

Yes

Year

2016

2017

2018

3,060
272

261
1,143

3,156
1,580

1,606
3,130

2,215
2,521

2,839
1,897

3,421
1,315

2,450
2,286

3,453
1,283

3,630
1,106

3,756
980

1,503
1,599
1,634

(64.6)
(5.7)

(5.5)
(24.1)

(66.6)
(33.4)

(33.9)
(66.1)

(46.8)
(53.2)

(59.9)
(40.1)

(72.2)
(27.8)

(51.7)
(48.3)

(72.9)
(27.1)

(76.6)
(23.4)

(79.3)
(20.7)

(31.7)
(33.8)
(34.5)

1,525
126

122
503

1,376
900

648
1,628

1,005
1,271

1,111
1,165

1,649
627

1,152
1,124

1,568
708

1,709
567

1,761
515

739
763
774

(49.8)
(46.3)

(46.7)
(44.0)

(43.6)
(57.0)

(40.3)
(52.0)

(45.4)
(50.4)

(39.1)
(61.4)

(48.2)
(47.7)

(47.0)
(49.2)

(45.4)
(55.2)

(47.1)
(51.3)

(46.9)
(52.6)

(49.2)
(47.7)
(47.4)

1,535
146

139
640

1,780
680

958
1,502

1,210
1,250

1,728
732

1,772
688

1,298
1,162

1,885
575

1,921
539

1,995
465

764
836
860

(50.2)
(53.7)

(53.3)
(56.0)

(56.4)
(43.0)

(59.7)
(48.0)

(54.6)
(49.6)

(60.9)
(38.6)

(51.8)
(52.3)

(53.0)
(50.8)

(54.6)
(44.8)

(52.9)
(48.7)

(53.1)
(47.4)

(50.8)
(52.3)
(52.6)

0.0077

<.0001

<.0001

0.0005

<.0001

0.7476

0.1392

<.0001

0.0147

0.0016

0.5690
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<Table 4> General characteristics of subjects and IR (Women).

Total ‘Women
Variables N (%) High IR group Low IR group Pp-value
(%) (%)
Total 6,223 (100.0) 2,648 (42.6) 3,575 (57.4)
seden time/
wamt:gytime ratio 0.9650
Q1 (low) 1,599 (25.7) 679 (42.5) 920 (57.5)
Q2 1,561 (25.1) 666 (42.7) 895 (57.3)
Q3 1,568 (25.2) 674 (43.0) 894 (57.0)
Q4 (high) 1,495 (24.0) 629 (42.1) 866 (57.9)
waking time 0.0565
Q1 (low) 1,852 (39.1) 796 (43.0) 1,056 (57.0)
Q2 1,275 (26.9) 500 (39.2) 775 (60.8)
Q3 1,568 (33.1) 683 (43.6) 885 (56.4)
Q4 (high) 1,528 (32.3) 669 (43.8) 859 (56.2)
Age <.0001
19-29 729 (11.7) 133 (18.2) 596 (81.8)
30-39 1,110 (17.8) 324 (29.2) 786 (70.8)
40-49 1,319 (21.2) 503 (38.1) 816 (61.9)
50-59 1,336 (21.5) 648 (48.5) 688 (51.5)
60-69 1,037 (16.7) 610 (58.8) 427 (41.2)
70- 692 (11.1) 430 (62.1) 262 (37.9)
Educational level <.0001
Elementary or
middle sgool 1,763 (28.3) 1,041 (59.0) 722 (41.0)
High school 2,037 (32.7) 840 (41.2) 1,197 (58.8)
College or over 2,423 (38.9) 767 (31.7) 1,656 (68.3)
Region 0.0002
Urban area 5,231 (84.1) 2,172 (41.5) 3,059 (58.5)
Rural area 992 (15.9) 476 (48.0) 516 (52.0)
Household income <.0001
Q1 (low) 928 (14.9) 516 (55.6) 412 (44.4)
Q2 1,505 (24.2) 701 (46.6) 804 (53.4)
Q3 1,831 (29.4) 746 (40.7) 1,085 (59.3)
Q4 (high) 1,959 (31.5) 685 (35.0) 1,274 (65.0)
Marital status 0.0038
Married 4,444 (71.4) 1,942 (43.7) 2,502 (56.3)
Others 1,779 (28.6) 706 (39.7) 1,073 (60.3)
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Working type

Day worker

Evening and night worker
Shift worker

None
Current smoking status
No

Yes
Binge drinking

No

Yes
Physical activity
Above normal
Low
BMI

Under or normal weight
Overweight or obese
Nutrient quality
Good

Bad
Energy intake level
Low

High
(wonic disease diagnosis
No

Yes
Stress

Low

High
Family history

No

Yes
Menopausal

Yes

No
Year

2016

2017

2018

2,906
466
136

2,715

5,934
289

4,025
2,198

2,675
3,548

4,578
1,645

3,724
2,499

3,942
2,281

4,608
1,615

4,527
1,696

4,684
1,539

2,906
3,317

2,030
2,078
2,115

(46.7)
(7.5)
(2.2)
(43.6)

(95.4)
(4.6)

(85.0)
(46.4)

(56.5)
(74.9)

(96.7)
(34.7)

(78.6)
(52.8)

(63.3)
(36.7)

(74.0)
(26.0)

(72.7)
(27.3)

(98.9)
(24.7)

(46.7)
(53.3)

(32.6)
(33.4)
(34.0)

1,157
167
46
1,278

2,496
152

1,857
791

1,022
1,626

1,617
1,031

1,546
1,102

1,687
961

1,658
990

1,963
685

1,925
723

1,618
1,030

862
877
909

(39.8)
(35.8)
(33.8)
(47.1)

(42.1)
(52.6)

(46.1)
(36.0)

(38.2)
(45.8)

(35.3)
(62.7)

(41.5)
(44.1)

(42.8)
(42.1)

(36.0)
(61.3)

(43.4)
(40.4)

(41.1)
(47.0)

(55.7)
(31.1)

(42.5)
(42.2)
(43.0)

1,749
299
90
1,437

3,438
137

2,168
1,407

1,653
1,922

2,961
614

2,178
1,397

2,255
1,320

2,950
625

2,564
1,011

2,759
816

1,288
2,287

1,168
1,201
1,206

(60.2)
(64.2)
(66.2)
(52.9)

(57.9)
(47.4)

(53.9)
(64.0)

(61.8)
(54.2)

(64.7)
(37.3)

(58.5)
(55.9)

(57.2)
(57.9)

(64.0)
(38.7)

(56.6)
(59.6)

(58.9)
(53.0)

(44.3)
(68.9)

(57.5)
(57.8)
(57.0)

<.0001

0.0004

<.0001

<.0001

<.0001

0.0433

0.6092

<.0001

0.0347

<.0001

<.0001

0.8750
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<Table 5> Analysis of factors associated with TyG index.

Men ‘Women
Variables Adjusted 95% CI Adpusted — 95%

sedentary time/

waking time ratio

Ql(low) 1.00 - 1.00

Q2 1.17 (098 - 1.40) 1.07 (0.92 1.24)
Q3 1.26 (1.05 - 1.50) 1.24 (1.06 1.44)
Q4(high) 1.41 (1.18 - 1.68) 1.23 (1.04 1.44)
P for trend 0.0009 - 0.0226
waking time

Ql(low) 1.00 - 1.00

Q2 1.01 (0.84 - 1.20) 0.91 (0.77 1.07)
Q3 0.88 0.74 - 1.03) 0.94 (0.81 1.09)
Q4(high) 1.00 084 - 1.19) 0.80 (0.68 0.93)
Age

19-29 1.00 - 1.00

30-39 1.91 (1.48 - 2.46) 1.72 (1.33 2.23)
40-49 2.82 216 - 3.69) 2.63 (2.04 3.40)
50-59 2.61 (1.97 - 3.46) 3.16 (2.29 4.34)
60-69 2.27 (1.69 - 3.06) 3.64 (2.53 5.22)
70- 1.40 (1.00 - 1.96) 3.43 (2.32 5.05)
Educational level

Elementary or 0.89 0.73 - 1.10) 1.16 (0.96 1.41)
middle school

High school 0.94 (0.81 - 1.09) 1.15 (1.00 1.32)
College or over 1.00 - 1.00
Region

Urban area 1.02 (086 - 1.20) 1.03 (0.88 1.19)
Rural area 1.00 - 1.00
Household income

Q1 (low) 1.08 (0.86 - 1.36) 1.26 (1.03 1.54)
Q2 1.01 (0.85 - 1.20) 1.27 (1.08 1.48)
Q3 0.93 (0.80 - 1.08) 1.18 (1.02 1.36)
Q4 (high) 1.00 - 1.00
Marital status

Married 1.00 - 1.00

Others 0.89 (0.74 - 1.06) 0.96 (0.83 1.11)
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Working type

Day worker

Evening and night worker
Shift worker

None

Current smoking status

No

Yes

Binge drinking

No

Yes

Physical activity
Above normal

Low

BMI

Under or normal weight
Overweight or obese
Nutrient quality
Good

Bad

Energy intake level
Low

High

Chronic disease diagnosis

No

Yes
Stress

Low

High
Family history

No

Yes
Menopausal

Yes

No
Year

2016

2017

2018

1.00
1.11
0.91
1.31

1.00
1.69

1.00
1.44

1.00
1.15

1.00
2.40

1.00
1.07

1.00
1.00

1.00
1.38

1.00
1.05

1.00
1.12

1.09
1.02
1.00

(0.84
(0.70
(1.10

(1.47

(126

(1.01

.11

(0.91

(0.87

(1.18

(0.90

(0.96

(0.94
(0.88

1.45)
1.19)
1.55)

1.93)

1.65)

1.31)

2.72)

1.25)

1.15)

1.62)

1.21)

1.30)

1.26)
1.18)

1.00
0.93
0.76
1.17

1.00
2.00

1.00
0.98

1.00
1.20

1.00
2.59

1.00
1.09

1.00
1.00

1.00
1.41

1.00
1.01

1.00
1.15

1.24
1.00

1.06
1.00
1.00

(0.75
(0.51
(1.04

(153

(0.87

(1.07

(2.29

(0.95

(0.88

(122

(0.89

(1.01

(0.99

(0.93
(0.88

1.16)
1.12)
1.33)

2.60)

1.12)

1.34)

2.94)

1.24)

1.14)

1.63)

1.15)

1.30)

1.55)

1.21)
1.14)

all covariates were adjusted.
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<Table 6> Analysis based on demographic and socio-economic factors in Men.

Variables sedentary time / waking time ratio
Q1 Q2 Q3 Q4
(<0.30) (0.30~0.47) (0.47~0.62) (=0.62)
OR OR 95% CI OR 95% CI OR 95% CI

waking time

Ql (low) 1.00 1.20 0.84 - 1.70 1.51 1.03 - 2.21 1.26 0.89 - 1.78
Q2 1.00 1.04 0.69 - 1.57 0.95 0.66 - 1.36 1.58 1.07 - 2.35
Q3 1.00 1.20 0.86 - 1.69 1.60 1.16 - 2.20 1.62 1.14 - 2.31
Q4 (high) 1.00 1.09 0.76 - 1.56 1.04 0.71 - 1.52 1.28 0.87 - 1.88
Age

19-29 1.00 2.51 1.28 - 4.96 2.31 1.20 - 4.43 2.49 1.32 - 4.70
30-39 1.00 1.83 1.14 - 2.92 1.85 1.19 - 2.86 1.73 1.12 - 2.67
40-49 1.00 0.80 0.53 - 1.20 0.92 0.61 - 1.39 1.34 0.87 - 2.04
50-59 1.00 0.97 0.65 - 1.42 1.38 0.92 - 2.05 1.35 0.87 - 2.11
60-69 1.00 1.38 0.92 - 2.06 1.08 0.71 - 1.66 1.27 0.82 - 1.96
70- 1.00 1.01 0.62 - 1.65 1.08 0.66 - 1.77 1.36 0.81 - 2.28
Educational level

Elementary or middle school 1.00 1.11 0.77 - 1.60 1.36 0.91 - 2.04 1.29 0.86 - 1.94
High school 1.00 1.49 1.10 - 2.01 1.60 1.18 - 2.16 1.79 1.30 - 2.46
College or over 1.00 0.98 0.74 - 1.31 1.03 0.79 - 1.35 1.25 0.95 - 1.64



Region

Urban area
Rural area
Household income
Q1 (low)

Q2

Q3

Q4 (high)
Marital status
Married

Others

Working type
Day worker
Evening and night worker
Shift worker
None

1.00
1.00

1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00
1.00

1.19
1.18

1.25
1.37
1.10
1.08

1.09
1.51

1.35
1.31
1.17
0.73

0.97
0.81

0.77
0.97
0.79
0.78

0.89
1.03

1.08
0.58
0.54
0.49

1.45
1.72

2.02
1.95
1.53
1.51

1.33
2.21

1.67
2.96
2.53
1.09

1.27
1.24

1.40
1.51
1.16
1.15

1.22
1.48

1.48
1.13
1.05
0.88

1.04
0.81

0.86
1.05
0.84
0.84

1.00
1.01

1.19
0.49
0.49
0.60

1.55
1.89

2.28
2.17
1.60
1.58

1.50
2.16

1.84
2.61
2.23
1.30

1.48
1.03

1.14
1.69
1.87
1.15

1.33
1.75

1.53
1.90
2.30
0.99

1.21
0.66

0.67
1.17
1.34
0.83

1.08
1.22

1.22
0.82
1.04
0.67

1.81
1.61

1.94
2.45
2.62
1.58

1.64
2.53

1.91
441

5.12

1.46

all covariates were adjusted.
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<Table 7> Analysis of health behavior factors in

Men.

sedentary time / waking time ratio

. 1 2 3 4
Variables (5830) (0.3(30.47) (0.47(30.62) (2862)
OR OR 95% CI OR 95% CI OR 95% CI

Current smoking status

No 1.00 1.17 0.94 - 1.46 1.29 1.04 - 1.61 1.30 1.04 - 1.62
Yes 1.00 1.17 0.86 - 1.58 1.17 0.87 - 1.57 1.71 1.25 - 2.34
Binge drinking

No 1.00 1.08 0.80 - 1.46 1.28 0.94 - 1.74 1.25 0.92 - 1.70
Yes 1.00 1.22 0.98 - 1.52 1.25 1.01 - 1.55 1.49 1.19 - 1.86
Physical activity

Above normal 1.00 1.15 0.89 - 1.49 1.06 0.82 - 1.37 1.25 0.96 - 1.63
Low 1.00 1.23 0.96 - 1.58 1.47 1.15 - 1.88 1.59 1.24 - 2.04
BMI

Under or normal weight 1.00 1.00 0.79 - 1.25 1.06 0.84 - 1.33 1.23 0.97 - 1.55
Overweight or obese 1.00 1.51 1.14 - 2.01 1.63 1.23 - 2.15 1.75 1.32 - 2.33
Nutrient quality

Good 1.00 1.09 0.89 - 1.34 1.14 0.92 - 1.40 1.37 1.11 - 1.69
Bad 1.00 1.37 0.97 - 1.95 1.59 1.12 - 2.26 1.46 1.02 - 2.09
Energy intake level

Low 1.00 1.25 0.97 - 1.61 1.33 1.03 - 1.71 1.32 1.02 - 1.70



High

Chronic disease diagnosis
No

Yes

Stress

Low

High

Family history

No

Yes

1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.10

1.13
1.30

1.10
1.46

1.11
1.43

0.85

0.92
0.93

0.90
1.00

0.91
0.97

1.41

1.40
1.82

1.35
2.14

1.36
2.12

1.16

1.30
1.12

1.23
1.35

1.23
1.40

0.90

1.06
0.80

1.01
0.92

1.01
0.95

1.49

1.60
1.58

1.50
1.98

1.50
2.08

1.52

1.42
1.35

1.35
1.62

1.36
1.70

1.15
0.95

1.10
1.11

1.11
1.13

1.96

1.76
1.92

1.66
2.35

1.66
2.56

all covariates were adjusted.
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<Table 8> Analysis based on demographic and socio-economic factors in Women.

sedentary time / waking time ratio

. 1 2 3 4
Variables (5830) (0.3020.47) (0.47(30.62) (2862)
OR OR 95% CI OR 95% CI OR 95% CI

waking time

Q1 (low) 1.00 1.06 0.79 - 1.42 1.20 0.86 - 1.67 1.29 0.96 - 1.75
Q2 1.00 0.76 0.53 - 1.08 0.98 0.71 - 1.35 1.03 0.70 - 1.52
Q3 1.00 1.30 0.96 - 1.77 1.32 0.97 - 1.79 1.49 1.07 - 2.08
Q4 (high) 1.00 1.13 0.84 - 1.52 1.44 1.06 - 1.97 1.06 0.76 - 1.48
Age

19-29 1.00 1.09 0.47 - 2.52 1.18 0.54 - 2.58 1.60 0.76 - 3.39
30-39 1.00 1.21 0.79 - 1.86 1.28 0.84 - 1.94 1.46 0.96 - 2.23
40-49 1.00 1.06 0.76 - 1.48 1.42 1.01 - 1.98 1.11 0.77 - 1.58
50-59 1.00 1.12 0.84 - 1.51 133 0.98 - 1.81 1.32 0.91 - 1.90
60-69 1.00 1.05 0.76 - 1.46 1.11 0.78 - 1.59 1.39 0.91 - 2.11
70- 1.00 0.93 0.57 - 1.52 1.17 0.71 - 1.94 1.03 0.65 - 1.63
Educational level

Elementary or 1.00 116 089 T 151 125 094 166 123 092 165
middle school

High school 1.00 1.03 0.79 - 1.33 1.17 0.90 - 1.53 1.48 1.11 - 1.97
College or over 1.00 1.06 0.80 - 1.40 1.32 1.00 - 1.73 1.13 0.84 - 1.51



Region
Urban area
Rural area

Household income
Q1 (low)
Q2
Q3
Q4 (high)

Marital status
Married
Others

Working type
Day worker

Evening and night
worker

Shift worker
None

1.00
1.00

1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.04
1.18

1.04
1.03
1.15
1.03

1.04
1.23

0.93
0.78

4.99
1.25

0.88
0.82

0.70
0.77
0.86
0.77

0.88
0.87

0.74
0.44

1.10
0.99

1.24
1.69

1.55
1.38
1.53
1.39

1.24
1.73

1.16
1.40

22.55
1.58

1.25
1.13

1.07
1.12
1.19
1.49

1.25
1.31

1.10
0.96

3.04
1.50

1.05
0.77

0.71
0.82
0.89
1.12

1.04
0.93

0.88
0.53

0.53
1.18

1.48
1.65

1.62
1.53
1.59
2.00

1.49
1.83

1.37
1.75

17.56
1.90

1.19
1.54

1.19
1.37
1.35
1.06

1.18
1.40

1.20
0.89

3.20
1.35

0.99
1.00

0.79
0.97
0.99
0.78

0.98
1.01

0.94
0.47

0.59
1.05

1.42
2.36

1.79
1.92
1.82
1.46

1.43
1.96

1.52
1.69

17.20
1.73

all covariates were adjusted.
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<Table 9> Analysis of health behavior factors in Women.

sedentary time / waking time ratio

Variables (5%0) (0.3(%.47) (0.47%.62) (2822)
OR OR 95% CI OR 95% CI OR 95% CI

Current smoking status

No 1.00 1.04 0.89 - 1.22 1.22 1.04 - 1.43 1.18 1.00 - 1.40
Yes 1.00 2.16 0.92 - 5.05 1.45 0.60 - 3.49 2.36 1.05 - 5.32
Binge drinking

No 1.00 1.05 0.88 - 1.26 1.29 1.07 - 1.56 1.17 0.95 - 1.43
Yes 1.00 1.09 0.82 - 1.44 1.11 0.84 - 1.47 1.32 0.99 - 1.75
Physical activity

Above normal 1.00 1.06 0.84 - 1.33 1.40 1.11 - 1.78 1.16 0.89 - 1.51
Low 1.00 1.08 0.87 - 1.32 1.12 0.92 - 1.38 1.27 1.03 - 1.57
BMI

Under or normal weight 1.00 1.14 0.95 ) 1.36 1.30 1.08 ) 1.56 1.29 1.06 ) 1.57
Overweight or obese 1.00 0.90 0.67 - 1.20 1.08 0.81 - 1.46 1.11 0.81 - 1.52
Nutrient quality

Good 1.00 0.99 0.82 - 1.20 1.19 0.98 - 1.45 1.22 0.98 - 1.51
Bad 1.00 1.19 0.93 - 1.53 1.30 1.01 - 1.67 1.24 0.96 - 1.59
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Energy intake level
Low

High

Chronic disease
diagnosis

No

Yes

Stress

Low

High

Family history
No

Yes
Menopausal
Yes

No

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.01
1.16

1.06
1.10

1.10
1.01

1.03
1.17

1.03
1.12

0.83
0.90

0.88
0.83

0.93
0.74

0.86
0.87

0.85
0.88

1.23
1.50

1.28
1.45

1.32
1.37

1.23
1.58

1.27
1.42

1.17
1.36

1.32
1.13

1.27
1.15

1.24
1.23

1.17
1.37

0.96
1.05

1.10
0.84

1.06
0.84

1.03
0.91

0.95
1.08

1.42
1.77

1.59
1.52

1.53
1.57

1.48
1.68

1.45
1.73

1.14
1.40

1.27
1.29

1.22
1.30

1.18
1.38

1.22
1.32

0.93
1.06

1.04
0.94

1.01
0.95

0.98
0.99

0.96
1.04

1.40
1.86

1.54
1.77

1.48
1.78

1.43
1.93

1.54
1.68

all covariates were adjusted.
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<Table 10> Distribution of study population according to the lifestyle risk score.

Total Men Total Women
Variables N (%) High (1(50) group Low g}))group p-value N (%) High (I&/lo) group Low g}o)group p-value
Total 4,736 (100.0) 2,276 (48.1) 2,460 (51.9) 6,223 (100.0) 2,648 (42.6) 3,575 (57.4)
lifestyle risk <0001 <0001
score
0 262 (5.5) 70 (26.7) 192 (73.3) 764 (16.1) 278 (36.4) 486 (63.6)
1 999 (21.1) 368 (36.8) 631 (63.2) 2,148 (45.4) 806 (37.5) 1,342 (62.5)
2 1,650 (34.8) 746 (45.2) 904 (54.8) 2,117 (44.7) 931 (44.0) 1,186 (56.0)
3 1,238 (26.1) 696 (56.2) 542 (43.8) 1,003 (21.2) 516 (51.4) 487 (48.6)
4-5 587 (12.4) 396 (67.5) 191 (32.5) 191 (4.0) 117 (61.3) 74 (38.7)
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<Table 11> Distribution of study population according to the sedentary time and lifestyle risk score.

Total Men Total Women
Variables N %) gI;IOIEIl)l (150) gﬁﬁl‘g g}) ) p-value N %) glrrgl%g (1(50) g}(ﬁl‘g g}) ) p-value
sedentary time and <0001 <0001
score
0 83 (1.8) 25 (30.1) 58 (69.9) 244 (5.2) 89 (36.5) 155 (63.5)
1 246 (5.2) 92 (37.4) 154 (62.6) 570 (12.0) 220 (38.6) 350 (61.4)
Q1 2 392 (8.3) 170 (43.4) 222 (56.6) 506 (10.7) 219 (43.3) 287 (56.7)
3 277 (5.8) 143 (51.6) 134 (48.4) 243 (5.1) 130 (53.5) 113 (46.5)
4-5 144 (3.0) 83 (57.6) 61 (42.4) 36 (0.8) 21 (58.3) 15 (41.7)
0 63 (1.3) 13 (20.6) 50 (79.4) 196 (4.1) 73 (37.2) 123 (62.8)
1 238 (5.0) 93 (39.1) 145 (60.9) 608 (12.8) 230 (37.8) 378 (62.2)
Q2 2 408 (8.6) 189 (46.3) 219 (53.7) 505 (10.7) 221 (43.8) 284 (56.2)
3 280 (5.9) 151 (53.9) 129 (46.1) 220 (4.6) 123 (55.9) 97 (44.1)
4-5 121 (2.6) 83 (68.6) 38 (31.4) 32 (0.7) 19 (59.4) 13 (40.6)
0 61 (1.3) 19 (31.1) 42 (68.9) 194 (4.1) 85 (43.9) 109 (56.2)
Q3 1 252 (5.3) 79 (31.3) 173 (68.7) 525 (11.1) 202 (38.5) 323 (61.5)
2 414 (8.7) 196 (47.3) 218 (52.7) 537 (11.3) 224 (41.7) 313 (58.3)
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3 335 (7.1) 193 (57.6) 142 (42.4) 262 (5.5) 132 (504) 130 (49.6)
45 162 (3.4) 112 (69.1) 50 (30.9) 50 (L.1) 31 (62.0) 19 (38.0)

55 (1.2) 13 (23.6) 42 (76.4) 130 (2.7) 31 (23.8) 99 (76.2)

263 (5.6) 104 (39.5) 159 (60.5) 445 (9.4) 154 (34.6) 291 (65.4)

Q4 2 436 (9.2) 191 (43.8) 245 (56.2) 569 (12.0) 267 (46.9) 302 (53.1)
3 346 (7.3) 209 (60.4) 137 (39.6) 278 (5.9) 131 (47.1) 147 (52.9)

45 160 (3.4) 118 (73.8) 42 (26.3) 73 (1.5) 46 (63.0) 27 (37.0)

Total 4,736 (1000) 2276 (48.1) 2460 (51.9) 6,223 (131.4) 2,648 (55.9) 3,575 (75.5)
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<Figure 5> Interaction between sedentary time/ waking time ratio and
lifestyle risk score for Insulin Resistance (Men).
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<Figure 6> Interaction between sedentary time/ waking time ratio and
lifestyle risk score Insulin Resistance (Women).
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<Supplement table 1> Analysis of general characteristics of subjects

using median value of TyG index (Men).

Total Men
Variables N (%) High IR Low IR p-value
group (%) group (%)
Total 4,736 (100.0) 3,000 (63.3) 1,736 (36.7)
seden time/
waldtf:;ytime ratio 0.0308
Q1 (low) 1,142 (24.1) 685 (60.0) 457 (40.0)
Q2 1,110 (23.4) 699 (63.0) 411 (37.0)
Q3 1,224 (25.8) 792 (64.7) 432 (35.3)
Q4 (high) 1,260 (26.6) 824 (65.4) 436 (34.6)
waking time 0.8549
Q1 1,289 (27.2) 820 (63.6) 469 (36.4)
Q2 1,047 (22.1) 671 (64.1) 376 (35.9)
Q3 1,328 (28.0) 829 (62.4) 499 (37.6)
Q4 1,072 (22.6) 680 (63.4) 392 (36.6)
Age <.0001
19-29 723 (15.3) 335 (46.3) 388 (53.7)
30-39 884 (18.7) 572 (64.7) 312 (35.3)
40-49 920 (19.4) 666 (72.4) 254 (27.6)
50-59 834 (17.6) 587 (70.4) 247 (29.6)
60-69 765 (16.2) 503 (65.8) 262 (34.2)
70- 610 (12.9) 337 (55.2) 273 (44.8)
Educational level 0.0018
Elementary or middle
school Ty 934 (19.7) 574 (61.5) 360 (38.5)
High school 1,632 (34.5) 993 (60.8) 639 (39.2)
College or over 2,170 (45.8) 1,433 (66.0) 737 (34.0)
Region 0.9785
Urban area 3,903 (82.4) 2,472 (63.3) 1,431 (36.7)
Rural area 833 (17.6) 528 (63.4) 305 (36.6)
Household income 0.0202
Q1 (low) 611 (12.9) 359 (58.8) 252 (41.2)
Q2 1,100 (23.2) 686 (62.4) 414 (37.6)
Q3 1,416 (29.9) 898 (63.4) 518 (36.6)
Q4 (high) 1,609 (34.0) 1,057 (65.7) 552 (34.3)
Marital status <.0001
Married 3,382 (71.4) 2,247 (66.4) 1,135 (33.6)
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Others
Working type
Day worker

Evening and night
worker

Shift worker

None

Current smoking status
No

Yes
Binge drinking

No

Yes
Physical activity
Above normal

Low
BMI

Under or normal weight
Overweight or obese
Nutrient quality
Good

Bad
Energy intake level
Low

High

Chronic disease diagnosis
No

Yes

Stress

Low

High
Family history

No

Yes
Year

2016

2017

2018

1,354

3,060
272

261
1,143

3,156
1,580

1,606
3,130

2,215
2,521

2,839
1,897

3,421
1,315

2,450
2,286

3,453
1,283

3,630
1,106

3,756
980

1,503
1,599
1,634

(28.6)

(64.6)
(5.7)

(5.5)
(24.1)

(66.6)
(33.4)

(33.9)
(66.1)

(46.8)
(53.2)

(59.9)
(40.1)

(72.2)
(27.8)

(51.7)
(48.3)

(72.9)
27.1)

(76.6)
(23.4)

(79.3)
(20.7)

(31.7)
(33.8)
(34.5)

753

1,987
161

158
694

1,888
1,112

899
2,101

1,333
1,667

1,559
1,441

2,168
832

1,508
1,492

2,101
899

2,248
752

2,348
652

941
1,034
1,025

(55.6)

(64.9)
(59.2)

(60.5)
(60.7)

(59.8)
(70.4)

(56.0)
(67.1)

(60.2)
(66.1)

(54.9)
(76.0)

(63.4)
(63.3)

(61.6)
(65.3)

(60.8)
(70.1)

(61.9)
(68.0)

(62.5)
(66.5)

(62.6)
(64.7)
(62.7)

601

1,073
111

103
449

1,268
468

707
1,029

882
854

1,280
456

1,253
483

942
794

1,352
384

1,382
354

1,408
328

562
565
609

(44.4)

(35.1)
(40.8)

(39.5)
(39.3)

(40.2)
(29.6)

(44.0)
(32.9)

(39.8)
(33.9)

(45.1)
(24.0)

(36.6)
(36.7)

(38.4)
(34.7)

(39.2)
(29.9)

(38.1)
(32.0)

(37.5)
(33.5)

(37.4)
(35.3)
(37.3)

0.0219

<.0001

<.0001

<.0001

<.0001

0.9473

0.0080

<.0001

0.0002

0.0201

0.4028
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<Supplement table 2> Analysis of general characteristics of subjects

using inactive time variables (Men).

Total Men
Variables N (%) High IR group Low IR group P-Value
0 (%) 0

inactive time 0.0437
Q1 (low) 1,131 (23.9) 511 (45.2) 620 (54.8)
Q2 1,176 (24.8) 553 (47.0) 623 (53.0)
Q3 1,187 (25.1) 583 (49.1) 604 (50.9)
Q4 (high) 1,242 (26.2) 629 (50.6) 613 (49.4)
Total 4,736 (100.0) 2,276 (48.1) 2,460 (51.9)
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<Supplement table 3> Analysis of general characteristics of subjects
using median value of TyG index (Women).

Total Women
Variables N (%) High IR Low IR p-value
group (%) group (%)
Total 6,223 (100.0) 2,648 (42.6) 3,575 (57.4)
seden time/ wakin
sedentry g 0.9078
Q1 (low) 1,599 (33.8) 626 (39.1) 973 (60.9)
Q2 1,561 (33.0) 630 (40.4) 931 (59.6)
Q3 1,568 (33.1) 629 (40.1) 939 (59.9)
Q4 (high) 1,495 (31.6) 594 (39.7) 901 (60.3)
waking time 0.0230
Q1 (low) 1,852 (39.1) 751 (40.6) 1,101 (59.4)
Q2 1,275 (26.9) 460 (36.1) 815 (63.9)
Q3 1,568 (33.1) 643 (41.0) 925 (59.0)
Q4 (high) 1,528 (32.3) 625 (40.9) 903 (59.1)
Age <.0001
19-29 729 (15.4) 120 (16.5) 609 (83.5)
30-39 1,110 (23.4) 294 (26.5) 816 (73.5)
40-49 1,319 (27.9) 462 (35.0) 857 (65.0)
50-59 1,336 (28.2) 616 (46.1) 720 (53.9)
60-69 1,037 (21.9) 576 (55.5) 461 (44.5)
70- 692 (14.6) 411 (59.4) 281 (40.6)
Educational level <.0001
Elementary or middle school 1,763 (37.2) 996 (56.5) 767 (43.5)
High school 2,037 (43.0) 778 (38.2) 1,259 (61.8)
College or over 2,423 (51.2) 705 (29.1) 1,718 (70.9)
Region 0.0001
Urban area 5,231 (110.5) 2,029 (38.8) 3,202 (61.2)
Rural area 992 (20.9) 450 (45.4) 542 (54.6)
Household income <.0001
Q1 (low) 928 (19.6) 498 (53.7) 430 (46.3)
Q2 1,505 (31.8) 656 (43.6) 849 (56.4)
Q3 1,831 (38.7) 692 (37.8) 1,139 (62.2)
Q4 (high) 1,959 (41.4) 633 (32.3) 1,326 (67.7)
Marital status 0.0088
Married 4,444 (93.8) 1,816 (40.9) 2,628 (59.1)
Others 1,779 (37.6) 663 (37.3) 1,116 (62.7)
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Working type

Day worker

Evening and night worker
Shift worker

None
Current smoking status
No

Yes
Binge drinking

No

Yes
Physical activity
Above normal

Low
BMI

Under or normal weight
Overweight or obese
Nutrient quality

Good

Bad
Energy intake level
Low

High
Chronic disease diagnosis
No

Yes
Stress

Low

High
Family history

No

Yes
Menopausal

Yes

No
Year

2016

2017

2018

2,906
466
136

2,715

5,934
289

4,025
2,198

2,675
3,548

4,578
1,645

3,724
2,499

3,942
2,281

4,608
1,615

4,527
1,696

4,684
1,539

2,906
3,317

2,030
2,078
2,115

(61.4)
(9.8)
(2.9)
(57.3)

(125.3)
(6.1)

(85.0)
(46.4)

(56.5)
(74.9)

(96.7)
(34.7)

(78.6)
(52.8)

(83.2)
(48.2)

(97.3)
(34.1)

(95.6)
(35.8)

(98.9)
(32.5)

(61.4)
(70.0)

(42.9)
(43.9)
(44.7)

1,074
160
44
1,201

2,336
143

1,745
734

958
1,521

1,501
978

1,442
1,037

1,571
908

1,532
947

1,836
643

1,805
674

1,536
943

807
818
854

(37.0)
(34.3)
(32.4)
(44.2)

(39.4)
(49.5)

(43.4)
(33.4)

(35.8)
(42.9)

(32.8)
(59.5)

(38.7)
(41.5)

(39.9)
(39.8)

(33.2)
(58.6)

(40.6)
(37.9)

(38.5)
(43.8)

(52.9)
(28.4)

(39.8)
(39.4)
(40.4)

1,832
306
92
1,514

3,598
146

2,280
1,464

1,717
2,027

3,077
667

2,282
1,462

2,371
1,373

3,076
668

2,691
1,053

2,879
865

1,370
2,374

1,223
1,260
1,261

(63.0)
(65.7)
(67.6)
(55.8)

(60.6)
(50.5)

(56.6)
(66.6)

(64.2)
(57.1)

(67.2)
(40.5)

(61.3)
(58.5)

(60.1)
(60.2)

(66.8)
(41.4)

(59.4)
(62.1)

(61.5)
(56.2)

(47.1)
(71.6)

(60.2)
(60.6)
(59.6)

<.0001

0.0006

<.0001

<.0001

<.0001

0.0284

0.9717

<.0001

0.0578

0.0003

<.0001

0.7954
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<Supplement table 4> Analysis of general characteristics of subjects
using inactive time variables (Women).

Total Women

Variables o High IR group Low IR group  P-value
N o (%) (%)

inactive time 0.8389

Q1 (low) 1,600 (33.8) 679 (42.4) 921 (57.6)

Q2 1,607 (33.9) 693 (43.1) 914 (56.9)

Q3 1,515 (32.0) 651 (43.0) 864 (57.0)

Q4 (high) 1,501 (31.7) 625 (41.6) 876 (58.4)

Total 6,223 (131.4) 2,648 (55.9) 3,575 (75.5)
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<Supplement table 5> Analysis of factors associated with TyG index
using median value of TyG index.

Variables Men Women
Adjusted OR 95% CI Adjusted OR 95% CI

seckrtay tin®' waking tine ratio

Ql(low) 1.00 1.00

Q2 1.19 (0.99 1.43) 1.12 (0.96 1.31)
Q3 1.32 (1.10 1.58) 1.27 (1.09 1.49)
Q4(high) 1.40 (1.17 1.69) 1.29 (1.09 1.52)
P for trend 0.0013 0.0072

waking time

Q1 (low) 1.00 1.00

Q2 0.95 (0.79 1.15) 0.88 (0.75 1.04)
Q3 0.84 (0.71 1.00) 0.94 (0.80 1.09)
Q4 (high) 0.86 (0.72 1.03) 0.78 (0.67 0.91)
Age

19-29 1.00 1.00

30-39 2.03 (1.57 2.62) 1.71 (1.31 2.23)
40-49 3.13 (2.38 4.11) 2.63 (2.02 3.42)
50-59 291 (2.18 3.88) 3.27 (2.36 4.52)
60-69 2.52 (1.86 3.41) 3.53 (2.45 5.09)
70- 1.59 (1.14 2.23) 3.29 (2.22 4.87)
Educational level

HEenmentary or middle school 0.87 (0.71 1.08) 1.19 (0.98 1.44)
High school 0.90 (0.78 1.05) 1.13 (0.98 1.30)
College or over 1.00 1.00

Region

Urban area 1.00 (0.84 1.18) 1.02 (0.87 1.19)
Rural area 1.00 1.00

Household income

Q1 (low) 0.95 (0.75 1.20) 1.33 (1.09 1.63)
Q2 0.96 (0.80 1.15) 1.27 (1.09 1.49)
Q3 0.95 (0.81 1.12) 1.18 (1.02 1.36)
Q4 (high) 1.00 1.00
Marital status

Married 1.00 1.00

Others 0.92 (0.77 1.11) 0.95 (0.82 1.10)
Working type

Day worker 1.00 1.00
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Bvening and night worker 1.04 0.79 - 1.37) 0.99 0.79 - 1.24)

Shift worker 0.86 0.65 - 1.13) 0.81 (0.55 - 1.20)
None 1.45 (1.21 - 1.73) 1.18 (1.04 - 1.33)
Current smoking status

No 1.00 - 1.00 -

Yes 1.53 (133 - 1.77) 1.95 (1.50 - 2.54)
Binge drinking

No 1.00 - 1.00 -

Yes 1.48 (1.29 - 1.70) 0.98 (0.86 - 1.12)
Physical activity

Above normal 1.00 - 1.00 -

Low 1.21 (1.06 - 1.38) 1.16 (1.04 - 1.30)
BMI

Under or normal weight 1.00 - 1.00 -
Overweight or obese 2.52 (220 - 2.89) 2.51 (222 - 2.8%5)
Nutrient quality

Good 1.00 - 1.00 -

Bad 1.16 (099 - 1.36) 1.12 (098 - 1.27)
Energy intake level

Low 1.00 - 1.00 -
High 1.13 (098 - 1.30) 1.05 (092 - 1.20)
Chronic disease diagnosis

No 1.00 - 1.00 -

Yes 1.37 (1.16 - 1.62) 1.43 (1.24 - 1.66)
Stress

Low 1.00 - 1.00 -
High 1.21 (1.04 - 141 1.03 (090 - 1.17)
Family history

No 1.00 1.00 -

Yes 1.04 (0.89 1.21) 1.12 (099 - 1.28)
Menopausal

Yes - - 1.24 (099 - 1.55)
No - - 1.00 -
Year

2016 0.99 (0.85 - 1.16) 1.05 (092 - 1.21)
2017 1.10 (094 - 1.28) 0.99 (0.86 - 1.13)
2018 1.00 - 1.00 -

*TyG, cut-off = 4.59731, The following_ covariates were adjusted for: waking time, age, educational level, region.
hoasehold income, marifal status, working type, current smoking status, binge drinking, physical activity, BMI
nutrient quality, energy intake level, chronic disease diagnosis, stress, family history, menopausal status (in” women

S84 -



<Supplement table 6> Analysis of factors associated with TyG index
using inactive time variables.

Men ‘Women
Variables Adjusted o5% c1  Adsted g5, a1
Inactive time
Q1 (low) 1.00 1.00 -
Q2 1.13 (0.95 1.34) 1.12 (096 - 1.30)
Q3 1.26 (1.05 1.50) 1.33 (1.14 - 1.56)
Q4 (high) 1.43 (1.20 1.71) 1.28 (1.09 - 1.50)
P for trend 0.0005 0.0046
Age
19-29 1.00 1.00 -
30-39 1.92 (1.49 2.47) 1.73 (1.33 - 224
40-49 2.83 (2.16 3.70) 2.59 (2.01 - 334
50-59 2.60 (1.96 3.45) 3.09 (225 - 425
60-69 2.28 (1.70 3.07) 3.58 249 - 5.13)
70- 1.41 (1.01 1.97) 3.32 (226 - 4.89)
Educational level
Elementary or middle school 0.90 (0.73 1.10) 1.17 097 - 1.42)
High school 0.94 (0.82 1.09) 1.14 (099 - 130D
College or over 1.00 1.00
Region
Urban area 1.02 (0.86 1.20) 1.01 (0.87 - 1.18)
Rural area 1.00 1.00
Household income
Q1 (low) 1.09 (0.86 1.37) 1.27 (1.04 - 1.55)
Q2 1.02 (0.86 1.21) 1.28 (1.09 - 1.49)
Q3 0.93 (0.80 1.09) 1.18 (1.03 - 1.37)
Q4 (high) 1.00 1.00
Marital status
Married 1.00 1.00 -
Others 0.89 (0.74 1.06) 0.95 (0.82 - 1.10)
Working type
Day worker 1.00 1.00 -
Evening and night worker 1.12 (0.85 1.46) 0.92 0.74 - 1.15)
Shift worker 0.92 (0.70 1.20) 0.74 (0.50 - 1.08)
None 1.30 (1.10 1.55) 1.17 (1.04 - 132
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Current smoking status
No
Yes
Binge drinking
No
Yes
Physicl activity
Above normal
Low
BMI
Under or normal weight
Overweight or obese
Nutrient quality
Good
Bad
Energy intake level
Low
High
Chronic disease diagnosis
No
Yes
Stress
Low
High

Family history
No
Yes
Menopausal
Yes
No
Year
2016
2017
2018

1.00
1.68

1.00
1.44

1.00
1.15

1.00
2.39

1.00
1.07

1.00
1.00

1.00
1.39

1.00
1.05

1.00
1.12

1.08
1.02
1.00

(1.47

(1.26

(1.01

.11

(0.92

(0.87

(1.18

(0.91

(0.96

(0.93
(0.88

1.92)

1.65)

1.30)

2.71)

1.25)

1.15)

1.62)

1.22)

1.30)

1.26)
1.18)

1.00
1.98

1.00
0.98

1.00
1.19

1.00
2.57

1.00
1.08

1.00
1.01

1.00
1.42

1.00
1.00

1.00
1.15

1.24
1.00

1.06
0.99
1.00

(1.52

(0.87

(1.07

.27

(0.95

(0.88

(1.22

(0.88

(1.01

(0.99

(0.92
(0.87

: 2.58)
: 1.12)
: 1.33)
: 2.91)
: 1.23)
: 1.15)
: 1.64)

- 1.13)

- 1.30)

- 1.55)

- 1.21)
- 1.14)

*inactive time = sedentary time + sleep time
*The following covariates were adjusted for: age, educational level, region, household
income, marital status, working type, current smoking status, binge drinking, physical
activity, BMI, nutrient quality, energy intake level, chronic disease diagnosis, stress,

family history, menopausal status (in women)
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<Supplement table 7> Analysis on the relationship between lifestyle
risk score and Insulin Resistance.

Men Women
Variables Adjusted 95% CI Adjusted 95% CI
sedentary time/
waking time ratio
Q1 1.00 - 1.00
Q2 1.14 (096 - 1.36) 1.08 (0.93 - 1.25)
Q3 1.21 (1.01 - 1.43) 1.24 (1.06 - 1.44)
Q4 1.34 (.13 - 1.60) 1.22 (1.03 - 1.43)
P for trend 0.0070 - 0.0388
lifestyle risk score
0 1.00 - 1.00
1 1.57 (.15 - 2.14) 1.12 (0.93 - 1.34)
2 2.23 (1.66 - 3.00) 1.57 (1.30 - 1.89)
3 3.47 256 - 4.70) 2.32 (1.87 - 2.88)
4-5 5.51 394 - 7.70) 3.80 (2.66 - 5.44)
P for trend <.0001 - <.0001

*The following covariates were adjusted for: waking time, age, educational level,
region, household income, marital status, working type, energy intake level,
chronic disease diagnosis, stress, family history, menopausal status (in women)
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<Supplement table 8> Interaction between sedentary time and lifestyle
risk scores for Insulin Resistance.

Men Women
Variables Adjusted 95% CI Adjusted 95% CI
sedentary
tli;}leit;ﬂd <0001 <.0001
risk score
0 1.00 - 1.00 -
1 145  (0.84 - 2.49) 121  (0.87 - 1.67)
Q1 2 183 (1.09 - 3.07) 151  (1.08 - 2.10)
3 258 (151 - 4.40) 265 (180 - 3.89)
4-5 318 (177 - 5.71) 332 (158 - 6.96)
0 065 (030 - 1.42) .11 (0.74 - 1.67)
1 153 (089 - 2.64) 124 (090 - 1.71)
Q2 2 211 (126 - 3.54) .62  (1.16 - 2.25)
3 282 (165 - 4381 311 (209 - 4.63)
4-5 532 (286 - 9.90) 401 (179 - 8.95)
0 122 (059 - 2.54) 1.76  (1.18 - 2.64)
1 113 (065 -  1.96) 142 (1.03 - 1.98)
Q3 2 230 (137 - 3.85) 1.89 (136 - 2.63)
3 342 (202 - 5.79) 265 (181 - 3.87)
45 572 (318 - 1030) 505 (259 - 9.86)
0 080 (036 - 1.77) 0.77 (046 - 1.27)
1 1.76  (1.03 -  3.03) 133 (094 - 1.88)
Q4 2 205 (122 - 3.44) 239 (1L72 - 3.33)
3 412 (243 - 7.00) 254 (173 - 3.73)
4-5 7.05 (3.87 - 12.85) 5.21 290 - 9.39)

*p value for interaction between sedentary time/ waking time ratio and lifestyle risk

SCore

*The following covariates were adjusted for: waking time, age, educational level,
region, household income, marital status, working type, energy intake level, chronic
diseases diagnosis, stress, family history, menopausal status (in women)
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ABSTRACT

The association between sedentary time and Insulin

Resistance

SOMYEE MIN
Graduate School of Public Health

Yonsei University

(Directed by Professor Sung-In Jang, MD, PhD)

Background: Insulin resistance is known to be associated with type 2
diabetes and metabolic diseases such as obesity, high blood pressure,
metabolic syndrome, dyslipidemia and arteriosclerosis. As sedentary
life increases due to the convenient lifestyle, recent studies have paid
attention to the link between sedentary time and insulin resistance. In
this study, the insulin resistance was obtained using the TyG index
based on the three-year national data, and the association with
sedentary time was investigated. In addition, we wanted to analyze the
combined effect of sedentary time and modifiable lifestyle factors on
insulin resistance. Through this, we will contribute to the development
of basic data for the development of health promotion policies and

programs for adults in Korea by identifying whether practice of living
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habits can help prevent insulin resistance.

Methods: The study used the National Health and Nutrition Survey
between 2016 and 2018, with a total of 10,959 adults (4,736 males and
6,223 females) in Korea. The interesting variable is the sedentary
time/waking time, and the dependent variable is insulin resistance
(TyG index). Independent variables were classified into four factors
(population, socioeconomic, health behavior, and other) and detailed
influencing factors were analyzed. The lifestyle risk score was
calculated for modifiable lifestyle factors, and interaction analysis was
performed to confirm the effect of the combination of sedantery time
and lifestyle risk score on insulin resistance. Data analysis performed
basic statistical analysis, chi-square test, and multiple logistic

regression, and SAS program was used.

Results: 48.1% of men had high insulin resistance and 42.6% of
women had high insulin resistance. In men, insulin-resistant subjects
accounted for a large portion. The statistical differences between the
sedentary quartiles were not significant for both men and women. The
longer the sedentary time of the study subjects, the significantly
higher the insulin resistance. In men, insulin-resistant odds ratios
differed significantly from 1.39 (95% CI: 1.16-1.66) to the largest group
(Q4) and 1.24 (95% CI: 1.04-1.47) to the next largest group (Q3). In
women, insulin-resistant odds ratio also showed a significant

difference of 1.24 (95% CI: 1.05-1.46) in the Q4 group and 1.22 (95%

- 90 -



CI: 1.05-1.43) in the Q3 group. For male day workers, the greater the
sedentary quartile, the greater the odds of insulin resistance (Q2: 1.34,
Q3: 1.45, Q4: 1.52). For female unemployed, the odds ratio of insulin
resistance in Q3 and Q4 groups was statistically significant (Q3: 1.47,
Q4: 1.33). Based on the group with the lowest risk score of 0 in the
Q1 group with the shortest sedentary time, the longer the sedentary
time and the higher the risk score of lifestyle, the higher the risk

score of insulin resistance tended to increase.

Conclusions: It was analyzed that there is a relationship between the
sedentary time of adults in Korea and insulin resistance. This can be
thought that sedentary time may be one of the important factors of
chronic diseases such as diabetes and metabolic syndrome associated
with insulin resistance in Korean adults. Because insulin resistance
can be high if sitting time is long and lifestyle is not good, it can be
confirmed that it is necessary to maintain healthy lifestyle in adult

health care.

Keywords: sedentary time, insulin resistance, TyG index
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