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Table 1. General characteristic of study participants

Men Women
Variable (N:5,320) (N:7,194) P-value
N (weighted %)
Age group (years)
19-29 650 (18.79) 763 (15.57)
30-39 T (17.58) 1,125 (17.14)
40-49 952 (20.57) 1,376 (20.45) <0001
50-59 943 (19.28) 1,438 (20.64) '
60-69 1,017 (13.94) 1,304 (13.77)
70> 981 (9.83) 1,188 (12.42)
Education level
<High school 3,091 (53.76) 4,682 (61.64) <0001
>High school 2,229 (46.24) 2,512 (38.36) ‘
Occupation
Officer worker 1,518 (32.62) 1,525 (23.21)
Manual worker 2,211 (41.53) 2,143 (29.26) <.0001
Not working/HW 1,591 (25.85) 3,526 (47.53)
Type of residence
Apartment 2,863 (55.66) 4,049 (57.29)
Multiplex house 561 (11.41) 782 (11.74) 0.0859
Detached house 1,896 (32.93) 2,363 (30.97)
Marital status
Single 1,062 (27.66) 952 (18.06) <0001
Married 4,258 (72.34) 6,242 (81.94) ’
Income level (won)
<2,000,000 1,340 (19.72) 2,026 (24.02)
2,000,000-4,000,000 1,441 (28.10) 1,859 (26.49) <0001
4,000,000-6,000,000 1,221 (25.52) 1,589 (24.23) '
>6,000,000 1,318 (26.66) 1,720 (25.25)
Exercise (/7days)
No exercise 3,567 (65.31) 5,944 (81.77)
<3days 232 (4.75) 184 (2.69) <.0001
>3days 1,521 (29.94) 1,066 (15.54)
Smoking status
Never smoker 1,288 (26.46) 6,430 (88.31)
Past smoker 2,295 (38.18) 419 (6.15) <.0001
Current smoker 1,737 (35.36) 345 (5.54)

HW: Housewife
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Table 1. Continued

Men Women
Variable (N:5,320) (N:7,194) P-value
N (weighted %)
Alcohol intake
Non drinker 231 (3.75) 1,150 (13.60)
Past drinker 699 (10.75) 1,372 (17.90) <.0001
Current drinker 4,390 (85.50) 4,672 (68.50)
Fasting blood sugar
Normal 3,028 (62.23) 5,052 (73.72)
IFG 1,532 (26.83) 1,436 (18.04) <.0001
Diabetes mellitus 760 (10.94) 706 (8.24)
Blood pressure
Normal 1,848 (38.48) 3,661 (56.49)
Pre-hypertension 1,596 (31.73) 1,465 (19.84) <.0001
Hypertension 1,876 (29.79) 2,068 (23.67)
Hypertriglyceridemia
Yes 1,045 (20.14) 661 (8.55) <0001
No 4,275 (79.86) 6,533 (91.45) '
HDL-C (mg/dL)
Normal(>40) 4,275 (79.86)
Low(<40) 1,045 (20.14)
Normal(=>50) 6,533 (91.45) <0001
Low(<50) 661 (8.55)

IFG: impaired fasting glucose, HDL-C: High density lipoprotein cholesterol
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Table 2. Gender distribution for anthropometric measurements

Men ‘Women
Variable (N=5,320) (N=7,194) P-value
N (weighted %)

BMI (kg/m?)

<185 136 (2.71) 315 (5.0)
185-22.9 1,691 (31.41) 3,273 (47.76) < 0001
23-24.9 1,428 (26.12) 1,559 (20.60) '
>95 2,065 (39.75) 2,047 (26.64)
WC (cm)
<90 3,634 (69.62)
>90 1,686 (30.38)
<.0001
<80 4,065 (60.23)
>80 3,129 (39.77)
WHtR
<05 2,365 (48.97) 3,648 (55.49)
<.0001
>05 2,955 (51.03) 3,546 (44.51)

BMI: body mass index, WC: waist circumference, WHtR: waist-to-height ratio
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Table 3. Prevalence of IFG and DM according to BMI, WC and WHtR values in men and women subjects

Men (N=5,320) Women (N=7,194)
Variable Normal IFG DM b Normal IFG DM P
N (weighted %) N (weighted %)
BMI (kg/m?)
<25 2,031  (65.85) 806 (50.48) 418 (52.37) <0001 3,943  (79.66) 351 (58.91) 353 (48.61) < 0001
>25 997 (34.15) 726 (49.52) 342 (47.63) . 1,109  (20.34) 585 (41.09) 353 (51.39) '
WC (cm)
Men<90
2,289 (76.61) 934 (59.97) 411 (53.54) 3,309 (68.86) 595 (41.34) 161 (24.38)
Women<80
<.0001 <.0001
Men =90
739 (23.39) 598 (40.03) 349 (46.46) 1,743  (31.14) 341 (58.66) 545 (75.62)
Women >80
WHtR
<05 1,660 (58.85) 512 (34.79) 193 (27.55) <0001 3,055 (64.84) 497 (35.88) 96 (14.73) < 0001
>0.5 1,368 (41.15) 1,020 (65.21) 567 (72.45) ’ 1,997 (35.16) 939 (64.12) 610 (85.27) '

BMI: body mass index, DM: diabetes mellitus, IFG: impaired fasting glucose, WC: waist circumference, WHtR: waist-to-height ratio
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Table 4. Pearson correlation coefficients between BMI, WC and WHtR

BMI WC WHtR

BMI - 0.84 = 0.81 *

WwC 0.84 = - 0.88 *
WHtR 0.81 * 0.88 * -

* P<.0001

BMI: body mass index, WC: waist circumference, WHtR: waist-to-height ratio
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Table 5. Multivariable ORs (95% CI) for IFG and DM according to the
BMI in men

Impaired fasting glucose Diabetes mellitus
BMI (kg/m?) BMI (kg/m?)
<25 >25 <25 >25
OR (95% CI) OR (95% CI)
2.02 2.51
Model 1 ref ref
(1.58-2.57) (1.75-3.60)
1.96 2.57
Model 2 ref ref
(1.53-2.51) (1.78-3.72)
2.13 2.32
Model 3 ref ref
(1.82-2.49) (1.86-2.88)
1.77 1.86
Model 4 ref ref
(1.50-2.08) (1.48-2.32)

BMI: body mass index, DM: diabetes mellitus, IFG: impaired fasting glucose, OR:
odds ratio

Model 1: Adjusted for age

Model 2: Adjusted for the model 1 variable education, socio—economic activity
Model 3: Adjusted for the model 2 wvariables and smoking status, alcohol
assumption, physical activity

Model 4: Adjusted for the model 3 variables and hypertriglyceridemia, hypertension
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Table 6. Multivariable ORs (95% CI) for IFG and DM according to the
BMI in women

Impaired fasting glucose Diabetes mellitus

BMI (kg/m?)

BMI (kg/m?)

<25 >25 <25 >25
OR (95% CI) OR (95% CI)
2.55 4.36
Model 1 ref ref
(1.91-3.40) (2.89-6.60)
2.51 424
Model 2 ref ref
(1.86-3.38) (2.79-6.45)
2.28 2.99
Model 3 ref ref
(1.95-2.67) (2.40-3.72)
2.05 241
Model 4 ref ref
(1.74-2.41) (1.92-3.01)

BMI: body mass index, DM: diabetes mellitus, IFG: impaired fasting glucose, OR:
odds ratio

Model 1: Adjusted for age

Model 2: Adjusted for the model 1 variable education, socio—economic activity
Model 3: Adjusted for the model 2 wvariables and smoking status, alcohol
assumption, physical activity

Model 4: Adjusted for the model 3 variables and hypertriglyceridemia, hypertension
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Table 7. Multivariable ORs (95% CI) for IFG

WC in men

and DM according to the

Impaired fasting glucose

Diabetes mellitus

WC (cm) WC (cm)
<90 >90 <90 >90
OR (95% CI) OR (95% CI)
2.14 2.73
Model 1 ref ref
(1.85-2.48) (2.20-3.39)
2.10 2.71
Model 2 ref ref
(1.81-2.44) (2.19-3.37)
2.09 2.74
Model 3 ref ref
(1.80-2.43) (2.21-3.40)
1.76 2.17
Model 4 ref ref
(1.50-2.05) (1.74-2.70)

DM: diabetes mellitus, IFG: impaired fasting glucose, OR: odds ratio, WC: waist

circumference

Model 1: Adjusted for age

Model 2: Adjusted for the model 1 variable education, socio—economic activity

Model 3: Adjusted for the model

assumption, physical activity

2 variables and smoking status,

alcohol

Model 4: Adjusted for the model 3 variables and hypertriglyceridemia, hypertension
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Table 8. Multivariable ORs (95% CI) for IFG

WC in women

and DM according to the

Impaired fasting glucose

Diabetes mellitus

WC (cm) WC (cm)
<80 >80 <80 >80
OR (95% CI) OR (95% CI)
2.23 3.73
Model 1 ref ref
(1.93-2.59) (2.96-4.71)
2.17 3.49
Model 2 ref ref
(1.87-2.52) (2.77-4.41)
2.18 3.52
Model 3 ref ref
(1.88-2.54) (2.79-4.43)
1.98 3.00
Model 4 ref ref
(1.70-2.31) (2.38-3.77)

DM: diabetes mellitus, IFG: impaired fasting glucose,

circumference

Model 1: Adjusted for age

OR: odds ratio, WC: waist

Model 2: Adjusted for the model 1 variable education, socio—economic activity

Model 3: Adjusted for the model 2 variables and smoking status,

assumption, physical activity

alcohol

Model 4: Adjusted for the model 3 variables and hypertriglyceridemia, hypertension
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Table 9. Multivariable ORs (95% CI) for IFG and DM according to the
WHItR in men

Impaired fasting glucose Diabetes mellitus
WHtR WHtR
<0.5 >0.5 <0.5 >05
OR (95% CI) OR (95% CI)
1.84 2.41
Model 1 ref ref
(1.44-2.36) (1.60-3.64)
1.82 2.62
Model 2 ref ref
(1.41-2.35) (1.72-3.97)
1.86 2.68
Model 3 ref ref
(1.45-2.40) (1.84-3.92)
1.50 2.09
Model 4 ref ref
(1.15-1.96) (1.42-3.08)

DM: diabetes mellitus, IFG: impaired fasting glucose, OR: odds ratio,

WHtR: waist-to—height ratio

Model 1: Adjusted for age

Model 2: Adjusted for the model 1 variable education, socio—economic activity
Model 3: Adjusted for the model 2 variables and smoking status, alcohol
assumption, physical activity

Model 4: Adjusted for the model 3 variables and hypertriglyceridemia, hypertension

_26_



Table 10. Multivariable ORs (95% CI) for IFG and DM according to the
WHtR in women

Impaired fasting glucose Diabetes mellitus
WHtR WHtR
<0.5 >0.5 <0.5 >05
OR (95% CI) OR (95% CI)
1.91 6.63
Model 1 ref ref
(1.34-2.72) (2.97-14.80)
1.82 4.29
Model 2 ref ref
(1.37-2.42) (2.65-6.96)
1.80 428
Model 3 ref ref
(1.36-2.38) (2.67-6.86)
1.52 3.21
Model 4 ref ref
(1.13-2.03) (2.04-5.06)

DM: diabetes mellitus, IFG: impaired fasting glucose, OR: odds ratio,

WHtR: waist-to—height ratio

Model 1: Adjusted for age

Model 2: Adjusted for the model 1 variable education, socio—economic activity
Model 3: Adjusted for the model 2 variables and smoking status, alcohol
assumption, physical activity

Model 4: Adjusted for the model 3 variables and hypertriglyceridemia, hypertension
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Table 11. Multivariable ORs (95% CI) for IFG and DM according to all

of variables

IFG DM
Variable
OR 95% CI OR 95% CI
Gender
Men 1 (reference) 1 (reference)
Women 0.68 0.58-0.78 0.47 0.38-0.58
Agel(year)
20-30 1 (reference) 1 (reference)
40-50 2.34 1.95-2.81 6.45 4.02-10.33
>60 2.65 2.15-3.26 8.51 5.17-14.01
Education level
<High school 1 (reference) 1 (reference)
>High school 0.83 0.73-0.96 0.63 0.51-0.78
Occupation
Officer worker 1 (reference) 1 (reference)
Manual worker 0.97 0.82-1.14 1.06 0.83-1.37
Not working/HW 0.83 0.75-1.03 1.28 1.00-1.65
Type of residence
Apartment 1 (reference) 1 (reference)
Multiplex house 1.11 0.93-1.33 1.43 1.13-1.81
Detached house 1.04 0.91-1.18 1.16 0.97-1.38
Marital status
Single 1 (reference) 1 (reference)
Married 1.87 1.51-2.33 2.95 1.86-4.69
Income level (won)
<2,000,000 1 (reference) 1 (reference)
2,000,000-4,000,000 0.96 0.83-1.13 0.92 0.76-1.12
4,000,000-6,000,000 0.91 0.76-1.09 0.78 0.62-0.98
>6,000,000 0.89 0.75-1.07 0.66 0.52-0.84

HW: Housewife, DM: Diabetes mellitus, IFG: impaired fasting glucose,
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Table 11. Continued

IFG DM
Variable
OR 95% CI OR 95% CI
Exercise (/7days)

No exercise 1 (reference) 1 (reference)
<3days 1.02 0.77-1.35 1.54 0.97-2.45
>3days 1.00 0.87-1.16 0.86 0.69-1.06

Smoking status
Never smoker 1 (reference) 1 (reference)
Past smoker 1.38 1.19-1.60 1.29 1.03-1.63
Current smoker 1.20 1.00-1.43 1.05 0.82-1.35
Alcohol intake
Non drinker 1 (reference) 1 (reference)
Past drinker 0.91 0.75-1.12 0.76 0.60-0.96
Current drinker 0.96 0.80-1.16 0.60 0.49-0.74
Blood pressure
Normal 1 (reference) 1 (reference)
Pre-hypertension 1.57 1.38-1.79 141 1.12-1.77
Hypertension 2.35 2.05-2.69 3.46 2.85-4.19
Hypertriglyceridemia
No 1 (reference) 1 (reference)
Yes 1.89 1.63-2.20 1.96 1.61-2.38
HDL-C (mg/dL)
Normal
(Men: =40, 1 (reference) 1 (reference)
Women: =>50)
Low
(Men: <40, 1.05 0.93-1.19 1.57 1.34-1.84
Women: <50)

DM: diabetes mellitus, HDL-C: High density lipoprotein cholesterol, IFG: impaired

fasting glucose
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Table 12. Multivariable ORs (95% CI) for IFG and DM according to

alcohol intake in men subgroup analysis

Men (N=5,320)

Variable IFG DM

OR (95% CI)

A year’s frequency of drinking

Not drinking 1 (ref) 1 (ref)
<3 times a
0.77 (0.52-1.16) 0.77 (0.40-1.47)
week
>4 times a
1.21 (0.72-2.03) 0.71 (0.32-1.59)
week
Dose of alcohol
1-4 cups 1 (ref) 1 (ref)
5-9 cups 1.19 (0.81-1.77) 1.59 (0.83-3.07)
>10 cups 1.06 (0.71-1.59) 1.25 (0.61-2.59)

High risk alcohol consumption

No 1 (ref) 1 (ref)

Yes 1.58 (1.13-2.23) 2.13 (1.27-3.55)

DM: diabetes mellitus, IFG: impaired fasting glucose
Adjusted for age, education, socio—economic activity, moking status, physical

activity, hypertriglyceridemia, hypertension
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Table 13. Multivariable ORs

(95% CI) for IFG and DM according to

alcohol intake in women subgroup analysis

Women (N=7,194)

Variable IFG DM

OR (95% CI)

A year’s frequency of drinking

Not drinking 1
<3 times a
1.04
week
>4 times a
0.96
week
Dose of alcohol
1-4 cups 1
5-9 cups 0.81
>10 cups 1.44

High risk alcohol consumption

No 1

Yes 1.12

(ref) 1 (ref)
(0.73-1.48) 0.89 (0.49-1.63)
(0.38-2.38) 0.70 (0.20-2.43)

(ref) 1 (ref)
(0.49-1.35) 0.56 (0.15-2.10)
(0.76-2.73) 0.66 (0.14-3.03)

(ref) 1 (ref)
(0.56-2.25) 0.52 (0.11-2.41)

DM: diabetes mellitus, IFG: impaired fasting glucose

Adjusted for age, education,

socio—economic activity, moking status, physical

activity, hypertriglyceridemia, hypertension
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Table 14. Age distribution of high risk drinking in men and women

High risk drinking

A Men Women
e grou
g¢ srotb (N=601) (N=172)
N (weighted %) D N (weighted %) D
19-29 78 (175) 48 (34.4)
30-39 121 (20.2) 52 (27.7)
40-49 155 (26.6) <0001 42 (21.9) <0001
50-59 135 (22.5) 24 (14.5)
60-69 83 (10.5) 4 (0.88)
=70 29 (2.6) 2 (0.62)
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Figure 3. The ROC (receiver operating characteristic) curves

for BMI, WC, WHtR value to IFG in men(A) and women (B)

subjects.
A. Men B. Women
1,00 - 1.00
0 0.75
= 2
s 0% = 050
= ‘v
< 5
N w 7
0.5 ¥ 0.25
0.00 0,00
0.00 055 080 0% 100 0,00 0,25 0,50 0,75 1,00
1 - Specificity 1 - Specificity
ROC Curve (4rea) ROC Curve (Area)
BMI  (0,7163) WC  (0,7142) — BMI g WC  (0.71%)
— WHtR (0,7174) WHtR (0,7146)

Model 1: BMI, Model 2: WC, Model 3: WHtR

AUC: area under curve, BMI: body mass index, IFG: impaired fasting glucose,

WC: waist circumference, WHtR: waist-to-height ratio
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Figure 4. The ROC (receiver operating characteristic) curves

for BMI, WC, WHtR value to DM in men(A) and women (B)

subjects.
A. Men B. Women
1.00 ’d;"l_,—— 1.00
0s 0%
==
2 om £ om
L) G
@ 0.25 0.25
0.00 0.00-
0.00 0.25 0,50 075 1.00 10,00 025 IJ.SCI“ . 07 1.00
1 - Specificity 1 - Specificity
ROC Curve (Area) ROC Curve (Area)
— BMI g3z we o (08319 BMI (0 8841 we o (0.86529)
WHIR  (0,8348) WHIR  (0.8518)

Model 1: BMI, Model 2: WC, Model 3: WHtR

AUC: area under curve, BMI: body mass index, DM: diabetes mellitus, WC: waist

circumference, WHtR: waist-to-height ratio
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Table 15. Comparison between AUC, sensitivity, specificity, PPV for
obesity indices for identifying subjects with IFG and DM

Variable AUC Sens Spec PPV
IFG

BMI 0.729 0.46 0.72 0.37
WwC 0.723 0.48 0.66 0.34
WHtR 0.726 0.68 0.56 0.35
DM

BMI 0.848 0.51 0.72 0.24
WwC 0.845 0.61 0.66 0.24
WHtR 0.847 0.82 0.56 0.25

AUC: area under curve, BMI: body mass index, DM: diabetes mellitus,
IFG: impaired fasting glucose, PPV: positive predictive value, Sens: sensitivity,

Spec: specificity, WC: waist circumference, WHtR: waist-to-height ratio
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Table 16. Comparison between AUC for obesity indices for identifying

subjects with IFG and DM
Men Women

AUC p-value AUC p-value
IFG
BMI 0.716 - 0.721
WC 0.714 0.510 0.713 0.032
WHtR 0.717 0.749 0.715 0.114
DM
BMI 0.834 - 0.864
WC 0.832 0.532 0.863 0.710
WHtR 0.835 0.765 0.862 0.493

AUC: area under curve, BMI: body mass index, DM: diabetes mellitus,

IFG: impaired fasting glucose, PPV: positive predictive value, Sens: sensitivity,

Spec: specificity, WC: waist circumference, WHtR: waist-to-height ratio
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/*AUROC 18] 7]*/

/3BT B/

PROC LOGISTIC DATA=STAT.MIN FINAL1 PLOTS (ONLY)=ROC;

CLASSB_BMI (REF='1')EDUC (REF='1"')MARRI (REF="'1"')JOB(REF="1")
PAY(REF='1") LIVE(REF='1l') SMOK(REF='1'"')DRINK(REF='1"') EX(REF='1")
HTN(REF='1"') TG(REF='0")/ PARAM=REF;

MODEL H DM(EVENT='2') = AGE B BMI MARRI EDUC LIVE PAY JOB SMOK
DRINK EX HTN TG;

OUTPUT OUT=Resl PREDICTED=predProbl;

WHERE SEX=1;

RUN; *Modell;

PROC SORT DATA=Resl; BY ID;
PROC SORT DATA=STAT.MIN_FINAL1; BY ID;
RUN;

DATA STAT.MIN FINALI rocComp;
MERGE Resl (KEEP=ID predProbl) STAT.MIN FINALI; BY ID;
RUN;

PROC LOGISTIC DATA=STAT.MIN FINAL1 rocComp PLOTS (ONLY)=ROC;

CLASSH WC(REF='1")EDUC(REF='1")MARRI(REF="1")JOB(REF="1")
PAY(REF='1"'") LIVE(REF='1'"') SMOK(REF='1l"')DRINK(REF='1"') EX(REF='1")
HTN(REF='1"') TG(REF='0"')/ PARAM=REF;

MODEL H DM(EVENT='2'"') = H WC AGE MARRI EDUC LIVE PAY JOB SMOK DRINK
EX HTN TG/ EXPB;

OUTPUT OUT=Res2 PREDICTED=predProb?2;

WHERE SEX=1;

RUN; *Model?2;

PROC SORT DATA=Res2; BY ID;
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PROC SORT DATA=STAT.MIN FINALl rocComp; BY ID;
RUN;

DATA STAT.MIN FINALI rocComp;
MERGE Res2 (KEEP=ID predProb2) STAT.MIN FINALl1 rocComp; BY ID;
RUN;

PROC LOGISTIC DATA=STAT.MIN FINAL1l rocComp PLOTS (ONLY)=ROC;
CLASSWH R(REF='1")EDUC(REF='1"')MARRI (REF='1")JOB(REF="1")
PAY(REF='1") LIVE(REF='1') SMOK(REF='1l'")DRINK(REF='1") EX(REF='1")
HTN(REF='1') TG(REF='0"')/ PARAM=REF;

MODEL H DM(EVENT='2'"') = WH R AGE MARRI EDUC LIVE PAY JOB SMOK DRINK
EX HTN TG/ EXPB;

OUTPUT OUT=Res3 PREDICTED=predProb3;

WHERE SEX=1;

RUN; *Model3;

PROC LOGISTIC DATA=Res3; *PLOTS (ONLY)=ROC;
CLASS B BMI(REF='1"') WH R(REF='1") H_WC(REF:'I')/ PARAM=REF;
MODEL H DM(EVENT='2') = / NOFIT;
ROC 'Modell' PRED=predProbl;
ROC 'Model2' PRED=predProb2;
ROC '"Model3' PRED=predProb3;
*ODS SELECT ROCOverlay;
ROCCONTRAST REF ('Modell') / ESTIMATE E;
WHERE SEX=1;
RUN; *Modell vs. Model2 vs. Model3 ROC overlay + comparison;
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/*EE G A/

PROC LOGISTIC DATA=STAT.MIN FINAL1l PLOTS (ONLY)=ROC;

CLASSB BMI (REF='1"')EDUC(REF="'1"')MARRI (REF="'1")JOB(REF="1")
PAY(REF='1"') LIVE(REF='1l"') SMOK(REF='1')DRINK(REF='1'"') EX(REF='1")
HTN(REF='1"') TG(REF='0"')/ PARAM=REF;

MODEL H DM(EVENT='2') = AGE B BMI MARRI EDUC LIVE PAY JOB SMOK
DRINK EX HTN TG;

OUTPUT OUT=Resl PREDICTED=predProbl;

WHERE SEX=2;

RUN; *Modell;

PROC SORT DATA=Resl; BY ID;
PROC SORT DATA=STAT.MIN FINALl; BY ID;
RUN;

DATA STAT.MIN FINALI rocComp;
MERGE Resl (KEEP=ID predProbl) STAT.MIN FINALI; BY ID;
RUN;

PROC LOGISTIC DATA=STAT.MIN FINAL1l rocComp PLOTS (ONLY)=ROC;

CLASSH WC(REF='1")EDUC(REF="'1"')MARRI (REF='1")JOB(REF="1")
PAY (REF='1"') LIVE(REF='1') SMOK(REF='1')DRINK(REF='1"') EX(REF='1")
HTN(REF='1"') TG(REF='0"')/ PARAM=REF;

MODEL H DM(EVENT='2') = H WC AGE MARRI EDUC LIVE PAY JOB SMOK DRINK
EX HTN TG/ EXPB;

OUTPUT OUT=Res2 PREDICTED=predProb2;

WHERE SEX=2;

RUN; *Model2;

PROC SORT DATA=Res2; BY ID;
PROC SORT DATA=STAT.MIN FINALIl rocComp; BY ID;

RUN;

DATA STAT.MIN FINALI rocComp;
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MERGE Res2 (KEEP=ID predProb2) STAT.MIN FINALl1 rocComp; BY ID;
RUN;

PROC LOGISTIC DATA=STAT.MIN FINAL1 rocComp PLOTS (ONLY)=ROC;
CLASSWH R(REF='1")EDUC(REF="'1"')MARRI (REF='1")JOB(REF="1")
PAY(REF='1"'") LIVE(REF='1l'"') SMOK(REF='1l'"')DRINK(REF='1"') EX(REF='1")
HIN(REF='1') TG(REF='0')/ PARAM=REF;

MODEL H DM(EVENT='2') = WH R AGE MARRI EDUC LIVE PAY JOB SMOK DRINK
EX HTN TG/ EXPB;

OUTPUT OUT=Res3 PREDICTED=predProb3;

WHERE SEX=2;

RUN; *Model3;

PROC LOGISTIC DATA=Res3; *PLOTS (ONLY)=ROC;
CLASS B BMI(REF='1") WH R(REF='1") H_WC(REF:'I')/ PARAM=REF;
MODEL H DM(EVENT='2') = / NOFIT;
ROC '"Modell' PRED=predProbl;
ROC 'Model2' PRED=predProb2;
ROC 'Model3' PRED=predProb3;
*ODS SELECT ROCOverlay;
ROCCONTRAST REF ('Modell') / ESTIMATE E;
WHERE SEX=2;

RUN; *Modell vs. Model2 vs. Model3 ROC overlay + comparison;
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ABSTRACT

The association of body mass index,
waist circumference and waist
circumference/height ratio in Korean
adults and impaired fasting glucose and
diabetes mellitus.

Min so-hyun
Graduate School of

Public Health

Yonsel University

Directed by Professor Sun Ha Jee

Background: The prevalence of diabetes in adults is increasing worldwide,
and the prevalence in Republic of Korea is also steadily increasing. As
other risk factors for diabetes reported, obesity has been well known for a
long time. In Korea, dietary changes due to modernization and urbanization,
lack of exercise, and the aging of the population cause an increase in

obesity. In previous studies showing that obesity and impaired fasting
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glucose are related, Few studies have recently analyzed between obesity
indicators and blood sugar disorders in Korea. Therefore, this study aims
to investigate the relationship between obesity indicators and the
prevalence of impaired fasting glucose and diabetes using the Korea

National Health and Nutrition Examination Survey data.

Materials and Methods: This study is a cross—sectional study using the
Korea National Health and Nutrition Examination Survey data from the 7th
phase (2016-2018). A multivariate logistic regression analysis was
performed on the relationship between obesity index and impaired fasting
glucose and diabetes prevalence in a total of 12,514 Korean adults over 19
years of age, excluding outliers and missing values of variables that met
or selected the exclusion criteria, and pregnant women. A Subgroup
analysis by groups related to drinking status was conducted. And to
compare the prevalence of impaired fasting glucose and diabetes according
to the obesity index, the AUC value obtained by using the ROC curve was

calculated.

Results: A relationship between obesity index, impaired fasting glucose
and diabetes prevalence in Korean adults was observed. In men, when
analyzed by obesity index group, the risk of impaired fasting glucose was
significantly higher in the upper group with a body mass index of 25
kg/m? or higher 1.77 times(95% CI = 150-2.08) and the risk of getting
diabetes in the upper group with a waist circumference of 90 c¢cm or more

was significantly higher 2.17 times (95% CI = 1.74-2.70). In women, the
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risk of impaired fasting glucose was significantly higher in the upper
group with a waist circumference of 80 c¢cm or more (95% CI = 1.50-2.05),
and the risk of getting diabetes was significantly higher by 3.21 times in
the upper group with a waist circumference/height ratio of 0.5 or more
(95% CI=2.04-5.06). In the subgroup analysis by group related to alcohol
status, male high-risk drinkers had 1.58 and 2.13 times the risk of fasting
glucose disorder and diabetes, respectively (95%CI=1.13-2.23, 1.27-3.55,
respectively). The AUC value between the obesity index and the
prevalence of impaired fasting glucose and diabetes was no significant

difference for each obesity index.

Conclusion: A relationship between obesity index, impaired fasting glucose
and diabetes prevalence in Korean adults was observed. Although there are
differences in obesity indicators, it has been found that there is a higher
risk of impaired fasting glucose and diabetes in obese groups than in
non—-obesity groups. This study has limitations in cross—sectional studies,
so prospective studies on the risk of impaired fasting glucose and diabetes
prevalence will be needed in the future, regarding to differences among

obesity indicators.

Key words : body mass index, waist circumference, waist circumference/height

ratio, impaired fasting glucose, diabetes mellitus
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