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Figure 1. Flow of the study population

National Health Insurance Service
—National Sample Cohort 2002—-2019

(N=1,067,672

Y

Health examination < 2 times during 2002-2003, 20042005, 20062007
(N =816973)

N =1250.699
. | Diagnosis for type 2 diabetes or hypertension or dyslipidemia before last
v 7| examination (N = 124.347)
N=126.352
p( Diagnosis for cardiovascular disease before last examination (N =4,511)
Y
N=121.841
p| Diagnosis for cancer before last examination (N = 2.695)
h 4
N=119.146
» Weight loss before follow-up (N = 49,099)
A J
N =70,047
| Missing values for BMI (N = 1,755)
r
N=68292
P Age <19 or> 65 at the first examination (N = 1,689)
Y
N = 66,603
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Figure 2. Schematics diagram of observation period

Phase 1 Phase 2 Phase 3
2002-2003 2004-2005 2006-2007 2008-2009 2018-2019
—> > >
Baseline BMI —>
—> Baseline BMI >

—>
BMI change
+———>

Phase 2 BMI - Phase 1 BMI /2

4+—p
Phase 3 BMI - Phase 2 BMI /2

A

[
-

Phase 3 BMI - Phase 1 BMI /4

Abbreviation: BMT body mass index
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Table 1. General characteristics of study population

Variables Men Women Total
Mean + SD Mean + SD P-value®  Mean = SD
Age (years) 36.2+9.6 379+ 11.1 <0.001 37.0+10.4
Weight (kg) 66.6 +9.20 53.6+7.1 <0.001 60.5+10.5
Height (cm) 171.3+£5.9 158.4+£5.5 <0.001 1652 +£8.6
BMI (kg/m?) 22.7+27 214+£28 <0.001 22.1+2.8
Systolic BP (mmHg) 117.1+10.3 111.7 £ 11.1 <0.001 114.5+11.0
Diastolic BP (mmHg) 73.6+7.5 70.3+8.1 <0.001 72.0+79
FPG (mg/dL) 88.3=+11.6 86.9+10.8 <0.001 87.7+11.2
Total cholesterol (mg/dL)  184.4 +40.6 181.5+39.2 <0.001 183.0+39.9
AST (IU/L) 249+ 154 21.0+ 184 <0.001 23.0+17.0
ALT (IU/L) 26.0 +22.7 17.0+204 <0.001 21.7+22.1
Variables N (%) N (%) P-value* N (%)
35150 (52.8%) 31453 (47.2%) 66603 (100.0%)
Age (years) <0.001
19-34 19388 (55.2%) 13700 (43.6%) 33088 (49.7%)
35-50 12501 (35.6%) 13632 (43.3%) 26133 (39.2%)
51-64 3261 (9.3%) 4121 (13.1%) 7382 (11.1%)
Baseline BMI (kg/m?) <0.001
<185 1666 (4.7%) 4145 (13.2%) 5811 (8.7%)
18.5-22.9 18104 (51.5%) 19157 (60.9%) 37261 (55.9%)
23-24.9 8666 (24.7%) 4856 (15.4%) 13522 (20.3%)
25.0-29.9 6392 (18.2%) 3074 (9.8%) 9466 (14.2%)
>30 322 (0.9%) 221 (0.7%) 543 (0.8%)
Alcohol consumption <0.001
No—moderate drinker 28615 (81.4%) 29561 (94.0%) 58176 (87.4%)
Heavy drinker® 6535 (18.6%) 1892 (6.0%) 8427 (12.7%)
Smoking status <0.001
Never smoker 12015 (34.8%) 29111 (95.6%) 41126 (63.3%)
Ex-smoker 4150 (12.0%) 452 (1.5%) 4602 (7.1%)
Current smoker 18413 (53.3%) 879 (2.9%) 19292 (29.7%)
Physical activity <0.001
No 28592 (83.5%) 26288 (86.1%) 54880 (84.7%)
Regular® 5642 (16.5%) 4257 (13.9%) 9899 (15.3%)
Income level <0.001
> 5% decile 18923 (53.8%) 13748 (43.7%) 32671 (49.1%)

< 5% decile

16227 (46.2%)

17705 (56.3%)

33932 (51.0%)

Values were based on the base year of the first body mass index measurement between 2002 and 2005.

Values are presented as numbers (percentages) or mean = SD.

aP-value is for comparison between men and women.

"Heavy drinker is defined as those who drinks > 14 drinks/week in men or > 7 drinks/week in women.

“Regular physical activity is defined as exercise > 1 time per week.

Abbreviations: BMI Body mass index, BP Blood pressure, FPG Fasting plasma glucose, AST Aspartate aminotransferase, ALT
Alanine aminotransferase, SD Standard deviation.
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Table 2. Adjusted hazard ratios and 95% confidence intervals for incident type 2 diabetes mellitus after a 2-4-year of follow-up period

Baseline Crude Adjusted Crude Adjusted
BMI BI(M/I czl/lange Event PK)?)O o P for A 050 P for o P for A rac0 P for
(kg/m?) (kg/m*/year) ( )  HR(95% CI) ond HR?*(95% CI) rond HR (95% CI) rond HR*(95% CI) ond

0-0.29 11968 170 (1.42%)  2.47 1 0.094 1 0.058 1 <0.001 1 0.002
<23 0.3-0.69 17967 291 (1.62%)  2.90 1.22 (1.01-1.48) 1.34 (1.11-1.63) 1.22 (1.01-1.47) 1.34 (1.10-1.62)

>0.7 13137 182(1.39%)  2.78 1.35 (1.09-1.66) 1.58 (1.27-1.96) 1.34 (1.08-1.65) 1.55 (1.25-1.92)

0-0.29 4035 118 (2.92%)  5.10 1 0.565 1 0.305 2.08 (1.64-2.63) 1.67 (1.31-2.13)
23-249  0.3-0.69 5527 134 (2.42%) 441 0.91 (0.71-1.16) 1.02 (0.79-1.32) 1.89 (1.51-2.37) 1.74 (1.38-2.19)

>0.7 3960 95 (2.40%) 4.92 1.16 (0.89-1.52) 1.42 (1.08-1.86) 2.43 (1.89-3.13) 2.44 (1.89-3.15)

0-0.29 3052 117(3.83%)  6.80 1 0.479 1 0.350 2.83 (2.24-3.58) 2.15 (1.68-2.76)
>25 0.3-0.69 3847  117(3.04%)  5.64 0.87 (0.67-1.12) 1.00 (0.77-1.30) 2.46 (1.95-3.12) 2.17 (1.70-2.77)

>0.7 3110 113 (3.63%)  7.77 1.42 (1.10-1.83) 1.72 (1.31-2.27) 4.05 (3.19-5.13) 3.81(2.97-4.89)

2Cox proportional hazards model was adjusted for age, sex, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline

total cholesterol level, and baseline blood pressure.

Abbreviation: BMI body mass index, PY person-year, HR hazard ratio, CI confidence interval
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Figure 3. Forest plot showing stratified analysis of the association between BMI change and incident type 2 diabetes mellitus after a 2-4-year of follow-up
period

Sex Baseline BMI  BMI change (kg/m?/year) HR® (95% CI)  Pfortrend P for interaction®

Men <229 0-0.29 1 0.002 0.2

0.3-0.69 ] 1.37 (1.04-1.82)

207 —a— 1.56 (1.15-2.12)

23-24.9 0-0.29 —a— 1.56 (1.11-2.20)
0.3-0.69 H—a—o 1.75 (1.28-2.40)

207 } B { 2.93 (2.11-4.08)
225 0-0.29 { B { 2.16 (1.54-3.02)
0.3-0.69 | B | 2.17 (1.56-3.01)
207 } = } 3.29 (2.31-4.69)
Women <229 0-0.29 1 0.01
0.3-0.69 — | 1.30 (0.99-1.70)
207 —a— 1.55 (1.14-2.09)
23-24.9 0-0.29 | B | 1.83 (1.29-2.59)
0.3-0.69 |—.—| 1.74 (1.22-2.49)
207 } B | 1.64 (1.03-2.61)
225 0-0.29 | B | 2.18 (1.50-3.16)
0.3-0.69 } ] | 2.22 (1.51-3.26)
207 } B } 4.69 (3.29-6.69)
[ I I I [ I |
0.5 1 2 3 4 5 6 7

2Cox proportional hazards model was adjusted for age, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline total
cholesterol level, and baseline blood pressure.

bP for interaction was obtained by two-way ANOVA.

Abbreviation: BMI body mass index, HR hazard ratio, CI confidence interval
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Table 3. Adjusted hazard ratios and 95% confidence intervals for incident type 2 diabetes mellitus after a 12-14-year of follow-up period

Baseline Crude Adjusted Crude Adjusted
BMI ]?(I\/I/I %?ange Event PlYOSOO 0, PfO}" a 0 PfO}" o PfOV a o P‘for
(kg/m?) (kg/m*/year) ( ) HR(95% CI) ond HR*(95% CI) ond HR (95% CI) rond HR*(95% CI) ond

0-0.29 11968 1446 (12.08%) 8.04 1 0.160 1 0.154 1 <0.001 1 <0.001
<23 0.3-0.69 17967 2230 (12.41%) 8.35 1.05 (0.98-1.12) 1.09 (1.02-1.17) 1.05 (0.98-1.12) 1.08 (1.01-1.16)

>0.7 13137 1705 (12.98%) 9.12 1.18 (1.10-1.26) 1.29 (1.20-1.38) 1.18 (1.10-1.26) 1.26 (1.18-1.36)

0-0.29 4035 848 (21.02%) 1451 1 0.626 1 0.240 1.84 (1.69-2.00) 1.48 (1.35-1.61)
23-249 0.3-0.69 5527 1094 (19.79%) 13.78  0.96 (0.88-1.05) 1.03 (0.94-1.13) 1.76 (1.62-1.90) 1.53 (1.41-1.66)

>0.7 3960 799 (20.18%) 14.65 1.05(0.95-1.16) 1.20 (1.08-1.33) 1.92 (1.76-2.10) 1.80 (1.64-1.96)

0-0.29 3052 892 (29.23%) 21.01 1 0.602 1 0.333 2.71 (2.50-2.95) 2.08 (1.91-2.27)
>25 0.3-0.69 3847 1042 (27.09%) 19.52  0.93 (0.85-1.02) 1.02 (0.93-1.12) 2.54 (2.34-2.75) 2.16 (1.99-2.35)

>0.7 3110 900 (28.94%) 22.16  1.10(1.00-1.20) 1.27 (1.15-1.40) 2.99 (2.75-3.25) 2.77 (2.54-3.02)

2Cox proportional hazards model was adjusted for age, sex, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline
total cholesterol level, and baseline blood pressure.

Abbreviation: BMI body mass index, PY person-year, HR hazard ratio, CI confidence interval
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Figure 4. Forest plot showing stratified analysis of the association between BMI change and incident type 2 diabetes mellitus after a 12-14-year of follow-up
period

Sex Baseline BMI  BMI change (kg/m?/year) HR? (95% CI) P for trend P for interactionb
Men <229 0-0.29 1 <0.001 0.93
0.3-0.69 - 1.14 (1.04—1.26)
207 . 1.33 (1.20-1.47)
23-24.9 0-0.29 ] 1.47 (1.30-1.66)
0.3-0.69 —a— 1.60 (1.43-1.78)
>0.7 |_._| 1.89 (1.68-2.12)
>25 0-0.29 —a—] 2.19 (1.94-2.46)
0.3-0.69 F—a— 2.24 (2.00-2.50)
20.7 —a— 2.88 (2.57-3.24)
Women <229 0-0.29 1 < 0.001
0.3-0.69 Ha- 1.03 (0.94-1.13)
207 - 1.21 (1.09-1.34)
23-24.9 0-0.29 ] 1.49 (1.31-1.70)
0.3-0.69 H—a—] 1.43 (1.26-1.62)
207 —a— 1.66 (1.44—1.92)
225 0-0.29 —a— 1.94 (1.70-2.22)
0.3-0.69 |_._| 2.07 (1.81-2.37)
207 } » i 2.60 (2.27-2.99)
0|.5 1 1|_5 ; 2|.5 :l‘o 3|.5 Lll

3Cox proportional hazards model was adjusted for age, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline total
cholesterol level, and baseline blood pressure.

bP for interaction was obtained by two-way ANOVA.

Abbreviation: BMI body mass index, HR hazard ratio, CI confidence interval
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Figure 5. Kaplan-Meier curves for incident type 2 diabetes mellitus according to baseline BMI and BMI change

Incidence

0.4

0.3+

0.2

0.1

0.0+
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= Group3
= Group4
= Group5
Group6

= Group7
Group8

— Group9
Log rank
p < 0.0001

0 2 4 6 8 10 12

Time (Year)

30

Notes: Group 1. Baseline BMI of < 23 kg/m? and BMI change of 0-0.29 kg/m? /year

Group 2. Baseline BMI of < 23 kg/m*and BMI change of 0.3-0.69 kg/m? /year
Group 3. Baseline BMI of < 23 kg/m*and BMI change of > 0.7 kg/m? /year

Group 4. Baseline BMI of 23-24.9 kg/m?and BMI change of 0-0.29 kg/m? /year

Group 5. Baseline BMI of 23-24.9 kg/m*and BMI change of 0.3-0.69 kg/m? /year

Group 6. Baseline BMI of 23-24.9 kg/m?and BMI change of > 0.7 kg/m? /year
Group 7. Baseline BMI of > 25 kg/m?and BMI change of 0-0.29 kg/m? /year
Group 8. Baseline BMI of > 25 kg/m?and BMI change of 0.3-0.69 kg/m? /year

Group 9. Baseline BMI of > 25 kg/m?and BMI change of > 0.7 kg/m? /year

Abbreviation: BMI body mass index
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Table 4. Adjusted hazard ratios and 95% confidence intervals for incident dyslipidemia after a 2-4-year of follow-up period

Baseline Crude Adjusted Crude Adjusted
BMI ]?(M/I (:21/1ange Event PK)?)O o P for 4 rac0 P for 0 P for A rac0 P for
(kg/m>) (kg/m*/year) ( ) HR(95% CI) ond HR®*(95% CI) ond HR (95% CI) ond HR*(95% CI) ond

0-0.29 11968 723 (6.04%) 1058 1 0.121 1 0.117 1 <0.001 1 0.005
<23 0.3-0.69 17967 1261 (7.02%) 12.66  1.25(1.14-1.37) 1.37 (1.24-1.50) 1.25 (1.14-1.37) 1.35 (1.22-1.48)

>0.7 13137 988 (7.52%) 1521 1.75 (1.59-1.92) 2.06 (1.86-2.28) 1.73 (1.57-1.91) 1.99 (1.79-2.20)

0-0.29 4035 468 (11.60%) 2048 1 0.319 1 0.173 1.97 (1.75-2.21) 1.63 (1.44-1.83)
23-249 0.3-0.69 5527 593 (10.73%) 19.71  1.01(0.90-1.14) 1.14 (1.00-1.28) 2.00 (1.79-2.22) 1.86 (1.67-2.09)

>0.7 3960 437 (11.04%) 22.89  1.38 (1.21-1.57) 1.54 (1.34-1.77) 2.71 (2.40-3.05) 2.70 (2.39-3.06)

0-0.29 3052 422 (13.83%) 2489 1 0.358 1 0.312 2.45 (2.18-2.77) 2.01 (1.78-2.28)
>25 0.3-0.69 3847 477 (12.40%) 2329  0.98(0.86-1.12) 1.02 (0.90-1.17) 2.42 (2.15-2.71) 2.13 (1.88-2.41)

>0.7 3110 413 (13.28%) 28.78  1.43 (1.25-1.64) 1.54 (1.34-1.78) 3.59 (3.174.05) 3.30 (2.86-3.80)

2Cox proportional hazards model was adjusted for age, sex, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline

total cholesterol level, and baseline blood pressure.

Abbreviation: BMI body mass index, PY person-year, HR hazard ratio, CI confidence interval
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Figure 6. Forest plot showing stratified analysis of the association between BMI change and incident dyslipidemia after a 2-4-year of follow-up period

Sex Baseline BMI BMI change (kg/m?/year) HR2 (95% CI) P for trend P for interaction®
Men <229 0-0.29 1 0.008 0.6
0.3-0.69 = 1.62 (1.40-1.88)
207 —a— 2.20 (1.89-2.57)
23-24.9 0-0.29 —a— 1.86 (1.56-2.22)
0.3-0.69 —a— 2.19 (1.86-2.57)
207 | = | 3.17 (2.67-3.77)
225 0-0.29 —a— 2.17 (1.82-2.60)
0.3-0.69 —a—] 2.38 (2.01-2.83)
207 | » | 4.09(3.40-4.93)
Women <229 0-0.29 1 0.015
0.3-0.69 - 1.16 (1.02-1.31)
207 = 1.89 (1.66-2.16)
23-24.9 0-0.29 =] 1.37 (1.16-1.62)
0.3-0.69 = 1.43 (1.20-1.69)
207 F—a— 2.13 (1.76-2.58)
225 0-0.29 —a—] 1.74 (1.46-2.08)
0.3-0.69 —a— 1.75 (1.46-2.11)
20.7 | = | 2.22 (1.80-2.75)
I T T T 1
0.5 1 2 3 4 5

2Cox proportional hazards model was adjusted for age, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline total
cholesterol level, and baseline blood pressure.

P for interaction was obtained by two-way ANOVA.

Abbreviation: BMI body mass index, HR hazard ratio, CI confidence interval
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Table 5. Adjusted hazard ratios and 95% confidence intervals for incident dyslipidemia after a 12—14-year of follow-up period

Baseline Crude Adjusted Crude Adjusted
BMI ]?(I\/I/I %?ange Event PlYOSOO 0, PfO}" a 0 PfO}" o PfOV a o P‘for
(kg/m?) (kg/m*/year) ( ) HR(95% CI) ond HR*(95% CI) ond HR (95% CI) rond HR*(95% CI) ond

0-0.29 11968 5115 (42.74%) 3262 1 <0.001 1 0.041 1 <0.001 1 <0.001
<23 0.3-0.69 17967 7738 (43.07%) 33.36  1.03(0.99-1.07) 1.08 (1.04-1.13) 1.03 (0.99-1.06) 1.08 (1.04-1.13)

>0.7 13137 5450 (41.49%) 33.54  1.06 (1.02-1.10) 1.18 (1.13-1.23) 1.05 (1.01-1.09) 1.17 (1.12-1.22)

0-0.29 4035 2332 (57.79%) 4893 1 0.667 1 0.041 1.57 (1.50-1.65) 1.37 (1.30-1.44)
23-249 0.3-0.69 5527 3067 (55.49%) 46.97  0.96 (0.91-1.01) 1.04 (0.98-1.09) 1.51 (1.44-1.58) 1.43 (1.36-1.50)

>0.7 3960 2118 (53.48%) 4729  0.98 (0.92-1.04) 1.09 (1.02-1.16) 1.54 (1.47-1.63) 1.57 (1.49-1.66)

0-0.29 3052 1895 (62.09%) 5445 1 0.488 1 0.228 1.77 (1.68-1.87) 1.51 (1.42-1.59)
>25 0.3-0.69 3847 2301 (59.81%) 53.00  0.98 (0.92-1.04) 1.04 (0.97-1.10) 1.74 (1.65-1.83) 1.60 (1.51-1.70)

>0.7 3110 1858 (59.74%) 56.11  1.06 (0.99-1.13) 1.17 (1.10-1.25) 1.89 (1.79-1.99) 1.85 (1.73-1.99)

2Cox proportional hazards model was adjusted for age, sex, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline

total cholesterol level, and baseline blood pressure.

Abbreviation: BMI body mass index, PY person-year, HR hazard ratio, CI confidence interval
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Figure 7. Forest plot showing stratified analysis of the association between BMI change and incident dyslipidemia after a 12—14-year of follow-up period

Sex Baseline BMI  BMI change (kg/m?/year) HR2 (95% CI)  Pfortrend P for interaction®
Men <229 0-0.29 1 < 0.001 0.03
0.3-0.69 Ha- 1.13 (1.06-1.20)
207 = = 1.26 (1.18-1.34)
23-24.9 0-0.29 = 1.39 (1.29-1.49)
0.3-0.69 - 1.43 (1.34-1.53)
207 =] 1.57 (1.46-1.70)
>25 0-0.29 ] 1.52 (1.41-1.65)
0.3-0.69 = 1.62 (1.50-1.75)
207 —a— 1.84 (1.68-2.02)
Women <229 0-0.29 1 < 0.001
0.3-0.69 HH 1.05 (1.00-1.10)
>0.7 - 1.10 (1.04-1.16)
23-24.9 0-0.29 ] 1.30 (1.21-1.40)
0.3-0.69 | 1.35 (1.25-1.44)
207 e m— 1.49 (1.37-1.63)
225 0-0.29 = 1.39 (1.28-1.51)
0.3-0.69 = 1.47 (1.35-1.61)
207 —a—] 1.71 (1.56-1.88)
I T T T 1
0.5 1 15 2 2.5 3

2Cox proportional hazards model was adjusted for age, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline total
cholesterol level, and baseline blood pressure.

P for interaction was obtained by two-way ANOVA.

Abbreviation: BMI body mass index, HR hazard ratio, CI confidence interval
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Figure 8. Kaplan-Meier curves for incident dyslipidemia according to baseline BMI and BMI change

Incidence

1.001

0.751

0.501

0.251

0.001

Group1
Group2

Group3
Group4
Group5
Group6
= Group7

Group8
= Group9

Log rank
p < 0.0001

6
Time (Year)

10

39

12

Notes: Group 1. Baseline BMI of < 23 kg/m*and BMI change of 0-0.29 kg/m? /year

Group 2. Baseline BMI of < 23 kg/m?and BMI change of 0.3-0.69 kg/m?* /year
Group 3. Baseline BMI of < 23 kg/m?and BMI change of > 0.7 kg/m? /year

Group 4. Baseline BMI of 23-24.9 kg/m? and BMI change of 0-0.29 kg/m? /year

Group 5. Baseline BMI of 23-24.9 kg/m? and BMI change of 0.3-0.69 kg/m? /year

Group 6. Baseline BMI of 23-24.9 kg/m? and BMI change of > 0.7 kg/m? /year
Group 7. Baseline BMI of > 25 kg/m?and BMI change of 0-0.29 kg/m? /year
Group 8. Baseline BMI of > 25 kg/m?and BMI change of 0.3-0.69 kg/m? /year

Group 9. Baseline BMI of > 25 kg/m?and BMI change of > 0.7 kg/m? /year

Abbreviation: BMI body mass index
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Table 6. Adjusted hazard ratios and 95% confidence intervals for incident hypertension after a 2—4-year of follow-up period

Baseline Crude Adjusted Crude Adjusted
BMI ]?(M/I (:21/1ange Event PE)%O 0 P for A r0c0 P for o P for A r0c0 P for
(kg/m?) (kg/m?/year) ( ) HR(95% CI) ond HR?*(95% CI) ond HR (95% CI) ond HR*(95% CI) ond

0-0.29 11968 388 (3.24%) 5.66 1 0.133 1 0.139 1 <0.001 1 0.002
<23 0.3-0.69 17967 615 (3.42%) 6.14 1.13 (0.99-1.28) 1.21 (1.06-1.37) 1.13 (0.99-1.28) 1.18 (1.04-1.34)

=07 13137 439 (3.34%) 6.72 1.41 (1.23-1.62) 1.66 (1.44-1.90) 1.41 (1.23-1.61) 1.58 (1.38-1.82)

0-0.29 4035 246 (6.10%) 10.68 1 0.282 1 0.194 1.91 (1.63-2.24) 1.33 (1.13-1.57)
23-249  0.3-0.69 5527 317 (5.74%) 10.47  1.04(0.88-1.22) 1.19 (1.00-1.41) 1.97 (1.70-2.28) 1.59 (1.37-1.85)

>0.7 3960 243 (6.14%) 12.64  1.45(1.22-1.73) 1.79 (1.49-2.15) 2.73 (2.32-3.21) 2.39 (2.02-2.81)

0-0.29 3052 282 (9.24%) 16.51 1 0.361 1 0.271 3.02 (2.59-3.52) 2.03 (1.73-2.38)
>25 0.3-0.69 3847 321 (8.34%) 15.58  0.98(0.84-1.15) 1.07 (0.90-1.26) 2.98 (2.57-3.46) 2.24 (1.92-2.61)

>0.7 3110 274 (8.81%) 1895  1.39(1.18-1.64) 1.56 (1.32-1.86) 4.29 (3.68-5.02) 3.48 (2.96-4.09)

2Cox proportional hazards model was adjusted for age, sex, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline

total cholesterol level, and baseline blood pressure.

Abbreviation: BMI body mass index, PY person-year, HR hazard ratio, CI confidence interval
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Figure 9. Forest plot showing stratified analysis of the association between BMI change and incident hypertension after a 2—4-year of follow-up period

Sex Baseline BMI  BMI change (kg/m2/year) HR? (95% CI) P for trend P for interaction ®
Men <229 0-0.29 1 0.003 0.98
0.3-0.69 = 1.24 (1.03-1.48)
207 —a— 1.74 (1.44-2.11)
23-24.9 0-0.29 —a—] 1.37 (1.10-1.71)
0.3-0.69 —a— 1.68 (1.37-2.05)
207 Il = | 2.39 (1.92-2.98)
225 0-0.29 . 2.03 (1.64-2.51)
0.3-0.69 —a—] 2.30 (1.89-2.81)
0.7 } = | 3.90 (3.16—4.80)
Women <229 0-0.29 1 < 0.001
0.3-0.69 ] 1.12 (0.93-1.35)
0.7 —a—] 1.42 (1.15-1.74)
23-24.9 0-0.29 —— 1.25 (0.97-1.61)
0.3-0.69 —a— 1.41 (1.10-1.80)
207 } = | 2.36 (1.82-3.06)
=25 0-0.29 —a—] 1.95 (1.53-2.49)
0.3-0.69 F—a— 2.06 (1.61-2.85)
207 | = | 2.72 (2.08-3.55)
05 1 2 3 J 5

2Cox proportional hazards model was adjusted for age, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline total
cholesterol level, and baseline blood pressure.

P for interaction was obtained by two-way ANOVA.

Abbreviation: BMI body mass index, HR hazard ratio, CI confidence interval
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Table 7. Adjusted hazard ratios and 95% confidence intervals for incident hypertension after a 12—14-year of follow-up period

Baseline Crude Adjusted Crude Adjusted
BMI pMI change Event (1000 o P for - oe P for . P for 2(950 P for
(kg/m?) (kg/m*/year) ( )  HR(95% CI) rond HR?*(95% CI) trend HR (95% CI) trend HR?(95% CI) rond

0-0.29 11968 2580 (21.56%) 1495 1 0.031 1 0.061 1 <0.001 1 <0.001
<23 0.3-0.69 17967 4197 (23.36%) 16.47  1.11 (1.06-1.17) 1.15 (1.10-1.21) 1.11 (1.06-1.17) 1.14 (1.08-1.19)

>0.7 13137 3186 (24.25%) 17.90  1.24 (1.18-1.31) 1.36 (1.29-1.43) 1.24 (1.17-1.30) 1.31 (1.24-1.38)

0-0.29 4035 1510 (37.42%) 2796 1 0.084 1 0.056 1.93 (1.81-2.05) 1.42 (1.33-1.52)
23-24.9 0.3-0.69 5527 2150(38.90%) 29.71  1.08 (1.01-1.15) 1.15 (1.08-1.23) 2.07 (1.96-2.20) 1.67 (1.57-1.77)

>0.7 3960 1520 (38.38%) 30.62  1.13 (1.05-1.22) 1.27 (1.17-1.36) 2.19 (2.05-2.33) 1.86 (1.74-1.99)

0-0.29 3052 1513 (49.57%) 39.86 1 0.249 1 0.132 2.84 (2.66-3.02) 1.99 (1.86-2.12)
>25 0.3-0.69 3847 1898 (49.34%) 4030  1.02 (0.95-1.09) 1.07 (1.00-1.15) 2.89 (2.73-3.07) 2.19 (2.06-2.33)

>0.7 3110 1566 (50.35%) 43.88  1.14 (1.06-1.22) 1.22 (1.13-1.31) 3.25 (3.05-3.47) 2.60 (2.43-2.78)

2Cox proportional hazards model was adjusted for age, sex, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline
total cholesterol level, and baseline blood pressure.
Abbreviation: BMI body mass index, PY person-year, HR hazard ratio, CI confidence interval
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Figure 10. Forest plot showing stratified analysis of the association between BMI change and incident hypertension after a 12—14-year of follow-up period

Sex Baseline BMI BMI change (kg/m?/year) HR? (95% Cl) P for trend P for interaction®
Men <229 0-0.29 1 <0.001 <0.001
0.3-0.69 - 1.15 (1.07-1.23)
207 ] 1.36 (1.27-1.47)
23-24.9 0-0.29 ] 1.34 (1.23-1.47)
0.3-0.69 |_._| 1.62 (1.50-1.75)
207 |—.—| 1.75 (1.60-1.90)
225 0-0.29 —a— 1.92 (1.76-2.09)
0.3-0.69 —a— 2.12 (1.96-2.29)
207 —a— 2.44 (2.23-2.66)
Women <229 0-0.29 1 < 0.001
0.3-0.69 = = 1.11 (1.03-1.19)
207 ] 1.23 (1.13-1.33)
23-24.9 0-0.29 . m— 1.47 (1.33-1.63)
0.3-0.69 |—-—| 1.63 (1.48-1.79)
207 —a— 1.96 (1.75-2.19)
>25 0-0.29 F—a— 1.93 (1.73-2.15)
0.3-0.69 F—a—] 2.10 (1.89-2.34)
207 | B | 267 (2.39-2.99)
[ T | T 1
0.5 1 1.5 2 25 3

2Cox proportional hazards model was adjusted for age, alcohol consumption, smoking status, physical activity, income level, baseline BMI, baseline fasting plasma glucose level, baseline total
cholesterol level, and baseline blood pressure.

bP for interaction was obtained by two-way ANOVA.

Abbreviation: BMI body mass index, HR hazard ratio, CI confidence interval
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Figure 11. Kaplan-Meier curves for incident hypertension according to baseline BMI and BMI change

Incidence

0.81

0.61

0.4

0.21

0.01

Group1

Group2
Group3
Group4
Group5

Group6
— Group7
Group8
— Group9

Log rank
p < 0.0001

Time (Year)

10

48

12

Notes: Group 1. Baseline BMI of < 23 kg/m*and BMI change of 0-0.29 kg/m? /year

Group 2. Baseline BMI of < 23 kg/m?and BMI change of 0.3-0.69 kg/m?* /year
Group 3. Baseline BMI of < 23 kg/m?and BMI change of > 0.7 kg/m? /year

Group 4. Baseline BMI of 23-24.9 kg/m? and BMI change of 0-0.29 kg/m? /year

Group 5. Baseline BMI of 23-24.9 kg/m?and BMI change of 0.3-0.69 kg/m? /year

Group 6. Baseline BMI of 23-24.9 kg/m? and BMI change of > 0.7 kg/m? /year
Group 7. Baseline BMI of > 25 kg/m*and BMI change of 0-0.29 kg/m? /year
Group 8. Baseline BMI of > 25 kg/m?and BMI change of 0.3-0.69 kg/m? /year

Group 9. Baseline BMI of > 25 kg/m?and BMI change of > 0.7 kg/m? /year

Abbreviation: BMI body mass index
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Table 8. Adjusted hazard ratios and 95% confidence intervals for incident type 2 diabetes mellitus a