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Abstract

Purpose : The objective of this study was to determine the major factors influencing the onset of diabetes and prediabetes and
for collection of the basic data required to reduce the prevalence of diabetes and plan for administration of an effective health care
system. By classifying the level of blood sugar management according to three categories: normal, prediabetes, and diabetes
diagnosis, and determining the causes of diabetes in consideration of various variables, we will conduct an analysis of the main
factors to be addressed for effective management of blood sugar and for preparation of basic data for use in early management.

Methods : In this study, an analysis of raw data from the 8th National Health and Nutrition Examination Survey collected over
a period of three years from 2019 to 2021, including 8,110 subjects in 2019, 7,359 subjects in 2020, and 7,090 subjects in 2021
was performed. A total of 22,559 subjects were aged 19 years or older, and 15,821 subjects were classified as subjects for inclusion
in the final analysis. In the analysis, categorical variables were tested for difference, analysis of continuous variables using
regression was performed, and analysis of influencing factors was performed using multinomial logistic analysis.

Result : Significant factors related to the onset of diabetes and prediabetes included age (p<.001), marital status (p<.001),
occupation (p<.001), hypertension (p<.001), dyslipidemia (p<.001), cardiovascular disease (p=.008), alcohol (p=.030) smoking
(p=.005), systolic blood pressure (p<.001), diastolic blood pressure (p<.001), body mass index (p<.001) and waist circumference
(p=.037), blood triglycerides (p<.001), and blood cholesterol (p<.001).

Conclusion : Diabetes, a complex disease affected by a variety of diseases, requires active management from the prediabetes
stage, and providing an appropriate level of medical information and services to elderly individuals without family support is
considered a long-term health care system requirement in Korean society where the demographic structure is changing. In particular,
determining the causes of prediabetes and development of a preventive approach to administering the health care system will be

important for efficient management of diabetic patients.
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Table 1, The difference of the blood sugar and HbAI1C level according to the prevalence of diabetes

(n= 15,821)
Diabetes mellitus status g O
Variable DM (n=2455) Pre (n=6670) No (n=6696) F bonfer-ron
M (SE) M (SE) M (SE) p i
. 137.63 137.63-36.42 137.63-47.66
Fasting blood glucose (.00) (.997) (.990) 3893.020 <.0010 aZbZc
7.22 7.22-1.44 7.22-1.90
HbA1C (.00) (033) (033) 6430.590 <.0010 azbzc

HbAlc; glycosylated hemoglobin

a=No group, b=Pre group, c=DM group
Z(F=181.87, p<.001), A=A ¥ (F=32.23, p<.001), 57 7}
2 FH|(F=17.90, p<.001), 2] Y(F=46.21, p<.001), 7§l 24
E $£F(F=332, p=.002), 7 A5 $F(F=52.56,
p<.001), B3 FHE|(F=24.87, p<.001)o]A] EAACZ &
o)t Zol7k itk A Rlol A THIHF-96831,
p<.001), Z%(F=56.22, p<.001), oA AE F
(F=849.41, p<.001), 3j&X AZKF=176.67, p<.001)=
SAROE §o% Aol7k Qglom AFHIHF-0.T4,
P=475)3t -5 (F=142, p=240)2 §-2]51%] ok} A
53 Q QoA SF(F=38.82, p<.001), & <1(F=19.56,
p<.001), A~E#A AHE(F=14.07, p<.001), &5 At
(F=45.34, p<.001), FAA AAEE AHE(F=59.15,
p<.001), ¢=7]d(F=621.76, p<.001), oJ¥7&}
(F=129.48, p<.001), A& ZFR|4=(F=451.82, p<.001), 3|
=9|(F=888.47, p<.001), 8% ZHY XHE $F(F=223.15,
p<.001), F TAY +E(F=216.68, p<.001)°| A 574
Mo goldt Aol7h A= Ao vhehrh

o fol3t F&F 2le Table 37+ At} A
FHI(p<.001), TEY
(p<.001), 01%%1%:_‘ %(p< 001), 318 A (p=.008),
SF(p=.030), &(p=.005), $Z=7]EL(P<.001), o]¢7]
DA (p<001), AEZFA(p<.001), 32]=H(p=.037), E
T AL (p<001), 5 ZHXHE(P<.001)°] A2
Sy W] g agler vehgth
AT Fietol Al 404 mlwtol] Hlsl 40-49
A(OR 4.258[2.963-6.119], p<001), 50-594|(OR 9.736[6.892-13.752],
p<.001), 60-69A4(OR 14.419[9.945-20.096], p<.001), 70A]

=

o] AH(OR 18.010[11.452-28.325], p<.001)of| ] T%= HAFT

wrh g uy YREs 7 S dgAe A E
404  wlgke]  H]E] 40-49A](OR  1.621[1.395-1.883],
p<.001), 50-594](OR 2.880[2.466-3.364], p<.001), 60-69A4]
(OR  4.180[3.413-5.119], p<.001), 704]  ©]AHOR
5.353[4.081-7.022], p<.001)o| A XM= AAFTL R T} e BF
W st Sk

AE Aol = A4t vlaste] GheatoA &
o] 7| &(FHll-F-AhE T T B YA E7F 05274 A
N I([.387-.718], p<.001) P A TEA A= nj&2l HS-
71 (Frale- APl Blsf e B YA =7F 05754 A
3 TH([.496-.666], p<.001).

Ao M= Freatoll A Al vlsf o FAA
o G U YHFETF ART-AZ Aol Hlsf 0.632H)
A a1([425-939], p=.023) FrADA M= vHA
Apol i U Y =T AR o] ]l 0.835H]
A TH([.726-.961], p=.012).

%%EEP Tt A aLdete] gl A-f-ol vlEl

ATk wre Aoty ubd o3 =7} 1.952H]
([1.635-2.330], p<.001) i AThA = 1.3818) =9F
200-1.590], p<.001). TLAEZ0] Q= Ao HT} 2
Ao iz o] A 2.518HH([2.143-2.960], p<.001),

Aol A 1.583u]([1383-1.812], p<.001) Tric 2t

7} =01 B EA AR AckEre Ao iy

o A 1.783u}([1.235-2.574], p=002), @i ATk o] A
A4554))([1.029-2.058], p=.034) Tk M 93 =7} =gF
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o151 =9FtHOR 1.561[1.231-1.980], p<.001).

BT EY GdtoA FETEYe] SRS &
w2 ¥ wr 10168 E7F3a1([1.010-1.022],
p<.001) o]7|F¢ F71E¢4E G Y YF =7t
0.9764H 7FA 3 0 H([.966-.986], p<.001) A D eFA|f= =
71 s egto A 1.193u)([1.141-1.247], p<.001), T

wATHA O A 1.08481([1.050-1.119], p<.001) Fi =
AA=7F S7H Sl Ed e S7HE4E T
ol "k Wy 9¥=rF 1.014W)] =7
([1.003-1.025], p=012), SZH2EE2 F7tol| ot &
T tof A 1.004HH([1.003-1.005], p<.001), ke 1t of A]
1.0028H([1.002-1.003], p<.001) Tk W Q| w=7} =7}
ek SAAAGE S7HEl whel Gl A= 0.992¢H
([.990-.994], p<.001) Fic ¥ =7} 72T i
AeHA o A= 1.0048J([1.003-1.006], p<.001) Z7}g)c}.

Table 2. Differences in general characteristics according to the prevalence of diabetes (n= 15,821)
Diabetes mellitus status 0 0
Variable gy n (W %) DM (n= 2455) Pre (n= 6670) No (n= 6696)
n (w %) or n (w %) or n(w%) or x*orF p bonfer-roni
M (SE) M (SE) M (SE)
Male 7018 (49.74) 1265 (7.35) 3043 (20.61) 2710 (21.77)
Gender 34320 <.001
Female 8803 (50.26) 1190 (5.52) 3627 (19.18) 3986 (25.56)
40 < 4167 (34.44) 98 (.78) 949 (8.15) 3120 (25.51)
40-49 2819 (19.63) 239 (1.77) 1141 (8.01) 1439 (9.85)
Age 50-59 2998 (20.06) 469 (3.28) 1569 (10.25) 960 (6.54) 345.89 <001
60-69 3033 (15.01) 776 (3.67) 1602 (7.91) 655 (3.43)
> 70 2803 (10.85) 873 (3.38) 1409 (5.47) 522 (2.00)
Spouse (attached) 10540 (64.24) 1747 (9.42) 4894 (29.16) 3899 (25.66)
Spouse (separated) or Divorced 1314 (5.57 383 (1.57 672 (2.82 259 (1.18
Marital status P (sep : ) €37 (L7 282 (L18) 252.570 <.001
Widowed 906 (4.79) 203 (1.01) 426 (2.26) 277 (1.52)
Unmarried 3058 (25.40) 121 (.88) 678 (5.55) 2259 (18.97)
<elementary 2782 (11.64) 850 (3.49) 1357 (5.64) 575 (2.51)
. Middle school 1533 (7.73) 384 (1.84) 790 (3.88) 359 (2.01)
Education - 181.87 <001
High school 5406 (37.18) 698 (4.18) 2240 (14.52) 2468 (18.48)
>collage 6094 (43.45) 520 (3.35) 2282 (15.76) 3292 (24.33)
o Urban 12637 (84.64) 1793 (10.13) 5220 (33.17) 5624 (41.33)
Residential area 3223 <001
Rural 3184 (15.36) 662 (2.74) 1450 (6.62) 1072 (6.00)
) 1 person households 2196(11.50) 468 (2.07) 950 (4.55) 778 (4.87)
Family members 1790  <.001 cab
more than 2 person 13625(88.50) 1987 (10.80) 5720 (35.24) 5918 (42.46)
Managers, professionals, White-collar 3939 (28.35) 312 (2.15) 1450 (10.29) 2177 (15.91)
Service, sales 2068 (13.96) 238 (1.39) 900 (5.64) 930 (6.93)
Occupation typel] Agriculture, fishing 570 (2.47) 142 (.52) 292 (1.25) 136 (.71) 46.21 <001
Functions, device and Simple labor 3029 (19.21) 576 (3.24) 1502 (9.21) 951 (6.76)
Unemployed (housewife, student ect.) 6215 (36.00) 1187 (5.57) 2526 (13.40) 2502 (17.03)
Low 3820 (24.90) 680 (3.54) 1581 (9.40) 1559 (10.96)
. Medium-low 3912 (24.77) 631 (3.35) 1615 (9.59) 1666 (11.83)
Individual Income - - 332 .002 c>a,b
Medium-high 4031 (25.79) 587 (3.12) 1718 (10.39) 1726 (12.29)
High 4004 (25.54) 550 (2.88) 1731 (10.40) 1723 (12.27)
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Table 2, Differences in general characteristics according to the prevalence of diabetes (continue) (n= 15,821)

Diabetes mellitus status O O
Variable Category n W %) DM (n= 2455) Pre (n= 6670) No (n= 6696)
n (w %) or n (w %) or n(w %) or x*orF P bonfer-roni
M (SE) M (SE) M (SE)
Low 2846 (13.78) 753 (3.20) 1289 (5.87) 804 (4.70)
Household Medium-low 3808 (22.92) 655 (3.38) 1646 (9.41) 1507 (10.14) 52560 <0010
Income Medium-high 4301 (29.32) 547 (3.23) 1781 (11.54) 1973 (14.56) ' '
High 4812 (33.98) 493 (3.09) 1929 (12.96) 2390 (17.94)
Local health insurance 4720 (29.32) 825 (4.26) 2063 (12.08) 1832 (12.97)
Insurance Workplace insurance 10460 (67.21) 1433 (7.72) 4365 (26.49) 4662 (33.01) 2487 <001
Medical aid type 641 (3.47) 197 (.90) 242 (1.22) 202 (1.35)
. Yes 4051 (20.47) 1385 (6.82) 1982 (9.98) 684 (3.67)
Hypertension 968.81  <.001
No 11770 (79.53) 1070 (6.05) 4688 (29.81) 6012 (43.66)
Yes 348 (1.69) 125 (.56) 160 (.79) 63 (.33)
Stroke 5622  <.001
No 15473 (98.31) 2330 (12.31) 6510 (39.00) 6633 (46.99)
R Yes 3451 (18.19) 1181 (6.04) 1677 (8.77) 593 (3.37)
Dyslipidemia 84941  <.001
No 12370 (81.81) 1274 (6.83) 4993 (31.03) 6103 (43.96)
Ischemic heart Yes 496 (2.32) 206 (.98) 226 (1.02) 64 (32) 17667 <001
disease No 15325 (97.68) 2249 (11.90) 6444 (38.78) 6632 (47.00) ' '
. . Yes 174 (1.01) 37 (17) 72 (39) 65 (.46)
Kidney disease 74 A75
No 15647 (98.99) 2418 (12.71) 6598 (39.41) 6631 (46.87)
. . Yes 813 (4.69) 139 (.66) 366 (1.96) 308 (2.07)
Depression disease 1.42 240
No 15008 (95.31) 2316 (12.21) 6304 (37.84) 6388(45.26)
No drinking or under once a month 7600 (43.95) 1388 (6.64) 3392 (18.63) 2820 (18.68)
Under 4 times a month 5040 (34.80) 566 (3.34) 1897 (12.12) 2577 (19.34)
Alcohol - 3882 <001
5-15 times a month 2231 (15.24) 316 (1.89) 915 (6.12) 1000 (7.23)
Over 16 times a month 940 (6.01) 181 (1.00) 1461 (2.92) 298 (2.10)
Never 9521 (57.07) 1290 (6.21) 3967 (21.95) 4264 (28.92)
. Currently 2218 (16.03) 411 (2.53) 954 (6.69) 853 (6.81)
Smoking - 19.56  <.001
Occasionally 374 (2.90) 33 (25) 134 (.96) 207 (1.70)
Everyday 3697 (24.00) 716 (3.87) 1610 (10.20) 1371 (9.92)
High 4165 (27.85) 567 (3.21) 1617 (10.33) 1981 (14.31)
Stress level 14.07 <.001 c>a,b
Low 11641 (72.15) 1882 (9.65) 5046 (29.46) 4713 (33.05)
. . Yes 1142 (5.97) 295 (1.36) 513 (2.49) 334 (2.11)
Activity restriction 45340 <0010
No 14679 (94.03) 2160 (11.51) 6157 (37.30) 6362 (45.22)
Aerobic physical No 9128 (54.88) 1567 (8.07) 4035 (23.12) 3526 (23.70) 5015 <001
activity practice Yes 6712 (45.12) 887 (4.78) 2639 (16.65) 3186 (23.69) ' '
Systolic blood 125.57 125.57-4.25 125.57-12.00
pressure (.00) (42) (43) 621760 <0010
Diastolic blood 76.27 76.27+0.92 76.27-2.44
pressure (.00) (.28) (29) 129.4800 <0010
. 25.88 25.88-1.05 25.88-2.80
Body mass index (00) (12) (11 451.820 <.0010
Waist 91.12 91.12-4.58 91.12-11.15
circumference (.00) (:29) (29) 88847 <001
175.38 175.38+23.66 175.38-15.43
Total cholesterol (00) (1.16) (1.19) 223.150 <.0010
. . 164.99 164.99-18.55 164.99-56.51
Triglyceride (00) 372) 351) 216.680 <.0010
a=No group, b=Pre group, c=DM group
H2E Y U YT W @S Q01 ZUHUIYZAL 87|(2019-2021) Xt 0|8 95



Table 3. Influencing factor of diabetes mellitus and prediabetes (n= 15,821)
Diabetes mellitus status
Variable Category DM (n= 2455) Pre (n= 6670) No
OR 95 % CI p OR 95 % CI p (=669 P
Male 1 1
Gender 1 .057
Female 796 .618-1.025 .078 1.051 .885-1.249 571
40 < 1 1
40-49 4.258 2.963-6.119 <.001 1.621 1.395-1.883  <.001
Age 50-59 9.736 6.892-13.752 <.001 2.880 2.466-3.364 <001 1 <.001
60-69 14.419 9.945-20.096 <.001 4.180 3.413-5.119 <001
> 70 18.010 11.452-28.325 <.001 5.353 4.081-7.022 <001
Spouse (attached) 1 1
Spouse (separated) or Divorced 1.194 .933-1.528 159 1.087 .891-1.326 410
Marital status 1 <.001
Widowed 1.047 .797-1.375 742 964 .791-1.176 719
Unmarried 527 387-718 <.001 575 496-.666 <.001
Managers, professionals, White-collar 1 1
Service, sales 945 .725-1.230 673 1.037 .882-1.220 661
OCC;‘;Z“"“ Agriculture, fishing 632 425-939 023 823 6081115 209 1 <001
Functions, device and Simple labor 1.103 .867-1.404 425 1.128 .964-1.320 132
Unemployed (housewife, student ect.) 958 .759-1.209 720 835 .726-.961 012
No 1 1
Hypertension 1 <.001
Yes 1.952 1.635-2.330 <.001 1.381 1.200-1.590  <.001
No 1 1
Dyslipidemia 1 <.001
Yes 2518 2.143-2.960 <.001 1.583 1.383-1.812  <.001
Ischemic heart No 1 1 1 008
disease Yes 1.783 1.235-2.574 002 1.455 1.029-2.058  .034 ’
No drinking or under once a month 1 1
Under 4 times a month .859 .726-1.017 077 .860 772-957 .006
Alcohol 1 .030
5-15 times a month .879 717-1.079 217 .899 .782-1.034 137
Over 16 times a month 971 .725-1.301 .843 1.150 .939-1.410 176
Never 1 1
Currently 1.561 1.231-1.980 <.001 1.141 .971-1.342 110
Smoking - 1 .005
Occasionally 1.008 .585-1.737 976 930 .694-1.246 .626
Everyday 1.030 .834-1.272 786 952 .825-1.098 499
Systolic blood pressure 1.016 1.010-1.022 <.001 1.004 1.000-1.009 .058 1 <.001
Diastolic blood pressure 976 .966-.986 <.001 1.002 .994-1.009 .643 1 <.001
Body mass index 1.193 1.141-1.247 <.001 1.084 1.050-1.119 <.001 1 <.001
Waist circumference 1.012 .998-1.027 .087 1.014 1.003-1.025 012 1 .037
Total cholesterol 1.004 1.003-1.005 <.001 1.002 1.002-1.003  <.001 1 <.001
Triglyceride 992 .990-.994 <.001 1.004 1.003-1.006  <.001 1 <.001
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