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Comparison of Biological Markers and Lifestyle Factors
on the Presence of Diabetes Mellitus in Middle-aged adults
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Abstract This study examined the effects of the biological markers and lifestyle factors on the presence of diabetes
in middle-aged adults. A total of 5,363 adults aged 40-64 years were recruited from the 2010-2012 Fifth Korean
National Health and Nutrition Examination Survey. The data were analyzed by descriptive statistics, Chi-square test,
ANCOVA and logistic regression. The results were as follows. The body mass index was significantly higher in the
prediabetes and diabetes group than in the normal group. Hypertension, abdominal obesity, hypercholesterolemia,
hypertriglyceridemia, smoking, drinking, and carbohydrate intake were significantly different among three groups.
Hypertension, hypercholesterolemia, hypertriglyceridemia, abdominal obesity, body mass index and drinking were the
influencing biological markers and lifestyle factors in prediabetes. The significant factors influencing diabetes were
hypertension, hypercholesterolemia, hypertriglyceridemia, abdominal obesity, body mass index, and smoking. Overall,
the development of intervention programs for effective diabetes prevention in middle-aged adults by lifestyle
modification of hypertension, obesity, dyslipidemia, drinking, and smoking is recommended.
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24} ket & HEZATE FEAT 2RSS 1 2.3.2 Yuitd EM 3 Mez|X EM
AAEAL, GERAL ARRANE AT 2AR ] o5 duky EAS AW, ¥, ASFE, 2555 9
AA eIk A571(2010-2012)0E & 19278 BEZAF 835190 3L 404-644 5 U O R S, WA
TE FESO] 3,800710] Th AAE deR A B 2F o8, $F, 1E, UE ooR TGS
MBI, FHole2 oF 80% ol ATH14]. 2 Al ) A5FFEL 09 258 &5 AFRSE Arte &
A= 2010-2012d 195H 12971 AAE 591317 A $4, T3, sl2 2R AelA EXde 1Y
FAAL g 40MAFE 644191 Fd7] ARl ol i, e, AAIAE, F2U2dE, FAAY
6,815 & T MTFE ST 5363 S AT r & sl e TxolE Aol W] &
Elpsi=g e AR F 33 54 T Hughs o dsiHen,
%7] d<to] 140 mmHgo) ol Ay o]gk7] dgto] 90
23 HyHs mmHge Y, 18y FES HEek Af n¥goR &
231 YT, YuWHIIZ, YA o Tk A ASEIEY, ALIAT)E £ x
gur ABA A 2As] Pulae FEege] Aol ZAT ARE o &L, e wEts] v|Ee
126 mg/dLol ol Aut o AeS: wokA Y dgatd) = HAS RS 90 emold, oAl E = 85 em
2 Bgs, AEUFALS Fol a9l oy, & oSl A4S vvte R BResinh e A T
wHAGAZS o] ohm TR 100 A TFULEER FHAY FAE A 24
mg/dLol ol T 126 mg/dLI]hel thakzl, Aadwe o  ZHES 240 mg/dLeld, T4X-E 200 mg/dLold
o] T o] ofa FEHTo] 100 mg/dLu|FHe) i A A A AEHRHEDS, usALET R
2 747y E538Ti15] FatATH14].
Table 1. General characteristics and biological markers of participants (N=5,363, wN=10,808,926)
Normal Prediabetes Diabetes
(N=3598) (N=1209) (N=556) 2
Characteristics Categories Nw%) or X or
M=SD N(w%) or N(w%) or N(w%) or F(p)
M+SD M+SD M+SD
Gender Male 2339(50.1) 1330(43.5) 681(63.0) 328(64.4) 67.97(<.001)
Female 3024(49.9) 2268(56.5) 528(37.0) 228(35.6)
Age(yr) 50.48+0.14 49.86+0.16 51.14+0.27 53.30+0.36 30.42(<.001)
Education <Elementary school 1141(19.3) 696(17.6) 279(20.7) 166(26.6)
Middle school 898(17.2) 556(15.5) 234(21.2) 108(19.5) 8.60(<.001)
High school 1951(38.3) 1380(40.6) 382(31.9) 189(36.6)
>College 1368(25.2) 961(26.3) 314(26.2) 93(17.3)
Income Low 1236(26.2) 802(25.8) 292(26.0) 142(29.2) 1.13(.343)
Middle-low 1345(26.3) 895(26.1) 289(25.6) 161(29.6)
Middle-high 1367(24.7) 926(25.0) 320(25.5) 121(20.5)
High 1363(22.8) 938(23.1) 298(22.9) 127(20.7)
Hypertension No 3520(66.7) 2604(73.5) 669(55.9) 247(47.0) 78.87(<.001)
Yes 1838(33.3) 991(26.5) 539(44.1) 308(53.0)
wC Male Normal 1570(69.8) 1007(77.5) 387(58.8) 176(59.2) 33.29(<.001)
Obesity 672(30.2) 279(22.5) 260(41.2) 133(40.8)
Female Normal 2105(72.8) 1719(78.6) 296(59.1) 90(44.3) 58.32(<.001)
Obesity 824(27.2) 487(21.4) 206(40.9) 131(55.7)
BMI 24.68+0.07 23.65+0.06 25.09+0.10 25.30+0.17 93.04(<.001)
Cholesterol Normal 4394(83.8) 3076(87.6) 960((80.0) 358(67.9) 49.74(<.001)
Hypercholesterolemia 965(16.2) 519(12.4) 249(20.0) 197(32.1)
Triglyceride Normal 3594(81.6) 2571(86.6) 712(73.2) 311(67.0) 56.05(<.001)
Hypertriglyceridemia 752(18.4) 373(13.4) 235(26.8) 144(33.0)

w% :Weighted percent, WC :Waist circumference, BMI :Body mass index
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Table 2. Lifestyle of participants (N=5,363, wN=10,808,926)
Normal Prediabetes Diabetes
. . N(W%) or (N=3598) (N=1209) (N=556) X or
Variables Categories M=SD N(W%) or N(W%) or N(W%) or F(p)
M=SD M+SD M+SD
Stress Very high 1339(25.2) 901(25.4) 299(24.3) 139(25.8) 0.22(.799)
perception Very low 4016(74.8) 2692(74.6) 908(75.7) 416(74.2)
Current Smoker 1106(25.3) 671(23.0) 277(28.4) 158(33.4) 11.49(<.001)
smoking Non-smoker 4249(74.7) 2921(77.0) 931(71.6) 397(66.6)
Drinking Yes 2920(58.8) 1848(55.6) 765(66.9) 307(61.3) 14.86(<.001)
No 2401(41.2) 1723(44.4) 432(33.1) 246(38.7)
Energy(kcal) 2092.9+21.12 2102.1+£19.53 2144.5+39.01 2032.4+41.32 2.21(.111)
Carbohydrate(g) 334.31+£3.19 342.25+3.23 336.91+£5.56 323.77+6.53 3.34(.036)
Fat(g) 40.27+0.76 39.89+0.64 40.76x1.11 40.16+1.76 0.26(.774)
Protein(g) 74.66+0.84 75.15+0.87 76.67+1.49 72.15+1.95 1.57(.208)
Dietary fiber(g) 8.33+0.14 8.36+0.14 8.39+0.21 8.24+0.32 0.09(.916)
Sodium(mg) 5370.4+89.23 5419.4+88.41 5395.9+116.82 5295.94219.94 0.14(.869)
Calcium(mg) 557.16+8.66 547.99+6.77 580.37+15.43 543.12+20.77 1.91(.150)
Strenuous activity 0.78+0.03 0.77+0.03 0.87+0.05 0.71+0.07 2.20(.111)
Moderate activity 0.88+0.03 0.95+0.03 0.82+0.05 0.86+0.08 2.64(.072)
Walking 2.16+0.05 2.16+0.05 2.21£0.08 2.10£0.10 0.45(.636)
Strength exercise 0.83+0.04 0.85+0.03 0.84+0.06 0.80+0.09 0.12(.885)
Flexibility exercise 1.79+0.04 1.81£0.04 1.80+0.07 1.77+£0.10 0.07(.937)
w% :Weighted percent
2.3.3 MEET 29I B9, FEASRQ BAE A F (kstrata), H R
AE5E 2908 Ggi T oluA, BakE, A, Ab(psu), AR AR, A7, AR
oA Aol R UER, 24 AHAES A, o AZade FAE ek 412 SPSS win 20.0 &
~EU AR, F, 8%, AARE BES meel  ZRadS ARSI WA, thae A 2o Be
o ks AFE NGlo] BF Bek A4S wE oAv  WE 54 9 deld AEs ue} wRs, T ¥
23E0] A5 S BAGlo] A5 ojokio] 228 AFEst WAL, Chi-square test® w413k Th 4, thdRke] Al
At 2EYA AT A A Hh AEH A ol w2 AJEEe] Afo] 52 Chi-square test9} A
AAZo| gk SHo R ~EHAE Bo] 247 A W, A¥F WSS BT ANCOVAE A8 Al
25 A7 =2 LR F9L BA w57+ A, iR AelE AR B gyl G A
ol MSm A BulE W Y A A FA, £ IFS AW, AR 18 AP FRA2Y 7
A ot A A9A B sk YA dulE BAoR gt
3] 0.2] 9FO 2= plE o] o =NE=3s Kes | L= gy . . .
AA B A= HIERACR Zieelth s B Table 3. Influencing Factors on Diabetes Mellitus
SF70l gl Aot AT 197 € 17 vkl S _ .
B B B Variables Prediabetes Diabetes
HISF=E, 9 85 o]l 5 552 T3ttt Al OR(95%CI) OR(95%CI)
o - _ o Hypertension No 1.00 1.00
ALdse AT 17Y 5] 5024 AES &, Yes 1.64(1.35-2.01 | 2.27(1.68-3.06)"
= = - Hypercho- No 1.00 1.00
o Y Ay 2EOE BIE S R=RI yp .
FTE &5, 127], TEI(Zwd 7], lEdoer)r, lesterolemia | Yes 136(1.03-1.79) | 2.31(1.67-3.20)
oled oy AH 0ol S E(AEY A E]H_{_‘_\_X‘ = Hypertrig- No 1.00 . 1.00 .
e, 7, de 5), i e 173, = lyceridemia | Yes 1.71(1.34-2.18)" | 1.95(1.39-2.73)
59 9%5E Aol AHgsTH14] WC Male | Nommal | 100 |10 *
Obesity 2.31(1.75-3.05) 2.31(1.60-3.32)
WC Female Normal 1.00 1.00
Obesity | 2.20(1.67-2.91)" | 3.26(2.24-4.73)"
24 Xz M BMI L13(L10-1.17) | LI2(L.07-L18)
= — - Drinking No 1.00 1.00
TUAGA YA FEREOR ZAE 8 AR Yes 1.44(1.16-1.79)° | 1.03(0.78-1.28)
o Halty AnE wAlsty] 95 B3k B A8k Smoking No 1.00 1.00 .
B2 i Avs ARk siste] sasE A Yes 1.13(0.80-1.43) | 1.59(1.18-2.13)
o8 BEX3th o] 9] 2010 2012908 B33 T Carbohydrate 1.00(0.99-1.01) | 1.00(0.99-1.01)
) _ WC :Waist circumference, BMI :Body mass index, *p<.05,
Zj@'gv‘j: & Zj;ﬁ]}—/\k og Ok}—A}Q] E?} 7}'%‘ ]% A= OR :0dds ratio, CI :Confidence interval
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