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Tablel. Definition of Obesity

Normal weight BMI 18.5 kg/m®— 22.9 kg/m®

Overweight BMI 23 kg/m?— 24.9 kg/m?

obesity BMI > 25 kg/m”

*Korean society for the study of obesity
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Table 3. The general characteristics of diabetic patients

N(%)

variables Male Female Total
Gender 267(46.2) 311(53.8) 578(100)

30—39 6(2.2) 5(1.6) 11(1.9)

40—49 20(7.5) 21(6.8) 41(7.1)
Age 50—59 57(21.3) 51(16.4) 108(18.7)
60—69 85(31.8) 87(28.0) 172(29.8)
70= 99(37.1) 147(47.3) 246(42.6)
Low 89(15.4) 142(24.6) 231(40.0)
Middle low  66(11.4) 74(12.8) 140(24.2)

Income

Middle high ~ 60(10.4) 58(10.0) 118(20.4)

High 52(9.0) 37(6.4) 89(15.4)
=Elementary  74(12.8) 186(32.2) 260(45.0)
Middle school 59(10.2)  43(7.4) 102(17.6)

Education

High school ~ 78(13.5)  58(10.0) 136(23.5)

>University ~ 56(9.7) 24(4.2) 80(13.8)
Normal 71(26.6) 72(23.2) 143(24.7)
BMI(kg/m®) Overweight 72(27.0) 73(23.5) 145(25.1)
Obesity 124(46.4) 166(53.4) 290(50.2)
Total 267(100) 311(100) 578(100)
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Table 4. Treatment of diabetic patients

N(%)
variables Men Female Total
Treatment yes 239(93.0) 286(94.4) 525(93.8)
of diabetic no 18(7.0)  17(5.6)  35(6.3)
Total 257(100) 303(100) 560(100)
Isulin 15(5.6) 26(8.4) 41(7.1)
Hypoglycemic
Treatment 234(87.6) 282(90.7) 516(89.3)
agent
type Non—drug
31(11.6) 31(10.5) 62(10.7)
method

21



Table 5. The general characteristics according to obesity degree and gender of diabetic patients.

N(%)
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
Low 32(45.1) 32(44.4) 17(23.6) 32(43.8) 40(32.3) 78(47.0)
Middle low 11(15.5) 14(19.4) 21(29.2) 20(27.4) 34(27.4) 40(24.1)
Ir;z::;e Middle high 14(19.7) 16(22.2) 16(22.2) 16(21.9) 30(24.2) 26(15.7)
High 14(19.7) 10(13.9) 18(25.0) 5(6.8) 20(16.1) 22(13.3)
x?=1.153 x?=11.958* x?=7.172
<Elementary  25(35.2) 43(59.7) 17(23.6) 40(54.8) 32(25.8) 103(62.0)
Middle school ~ 14(19.7) 8(11.1) 20(27.8) 14(19.2) 25(20.2) 21(12.7)
Education High school 22(31.0) 11(15.3) 19(26.4) 13(17.8) 37(29.8) 34(20.5)
=University 10(14.1) 10(13.9) 16(22.2) 6(8.2) 30(24.2) 8(4.8)
x*=10.061* x%=16.004 %% * X*=45.422%**

*p<.05, **p<.01, ***xp<.001
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Hghee] whE W o] 2%, A, dEEd,
BMIS] zpolE E2I517] $lal T—testE A e o Aabi= o}
Table 63 Zth &, UYel we g AdaolA wAol
166.945.9cm, 914 0] 153.6+5.2cm%l 2™ (42=14.270, p<.001)
A T A FAd0]167.0+6.3cm, ©J4d o] 153.1£5.5cmA 2 (y
e=14.076, p<.001) H]wFFo]A FAdo] 167.246.3cm, ©4°]
153.5£5.9cm= EAA SR Fogk Zpol7t JATH(x2=18.781,
p<.001)(Figure 1). Ao AAaolA Aol 60.0+4.9kg, o373 o]
50.7+4.7kg(%2=11.483, p<.001) o|¥ A FTol|r Ao
67.14+5.5kg, o4 o] 56.244.0kg(%2=13.652, p<.001) o= H]ut
oA Aol 77.9410.2kg, <14 o] 66.2+8.5kg(x2=10.591,
p<.001) & &, Yl we} FAH o= fo]gk zpo]7F A tH(Figure
2). 3sYEHs AATAA  EAdol  82.9+4.8cm, oAl
78.0+5.6cm(x2=5.570, p<.001)°olw  FHAFolA Ao
87.6+4.6cm, 914d0] 83.7+4.4cm(x2=5.156, p<.001), H] =t
A @A o] 96.44+7.0cm, ¢JAd 0] 94.0+£7.3cm(%2=2.850, p<.01)=
Yol wpep SAH R folsk o] Atk (Figure 3). L2t
BMI&= HIRbRof] whE Zpol= Ulovt &, el wet $AX o=
frel gk xfol7b gl (Figure 4).
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Table 6. Body measurements according to obesity degree and gender in diabetic patients.

M=SD
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
Hight(cm) 166.9%£5.9 153.6%£5.2 167.0£6.3 153.1%£5.5 167.2%£6.3 153.5%£5.9
t=14.270%x%x t=14.076%x%x t=18.781 xxx
Weight(kg) 60.0+4.9 50.7+4.7 67.1£5.5 56.2%+4.0 77.9110.2 66.2%+8.5
t=11.483%x%x t=13.652%x%x t=10.591 %*x
Waist
. 82.9+4.8 78.0%£5.6 87.6x4.6 83.7+4.4 96.4%7.0 94.0+7.3
circumference(cm)
t=5.570%x*x t=5.156%%* t=2.850%x
BMI(kg/m?) 21.5%1.0 21.4%+1.1 24.0£0.5 23.9%£0.6 27.7£2.3 28.0£2.7
t=0.353 t=0.921 t=0.879
*xxp<,001
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i Sxpe] HlwhEo] i W 4] PA S5 o579 Aol &

gk A= ofeff Table 76 WERHTE A dtoll A ‘ol o,
‘o’e] ml&E YAl 7.0%, 93.0%% YEFFCH oL 50.0%,
50.0%% YEFTH(42=32.257, p<.001) IFAFTolA HAHLS
5.6%, 94.4% % 1AL 33.3%, 66.7% % LEFE O M (42=18.728,
p<.001) v]grol A FA L 4.0%, 96.0%, 1AL 30.3%, 69.7% =
(72=31.708, p<.001) &, U] BA &F o= AAXOE A4
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e
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Table 7. Alcohol drinking according to obesity degree and gender in diabetics.

N(%)
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
NO 5(7.0) 36(50.0) 4(5.6) 24(33.3) 5(4.0) 50(30.3)
Yes 66(93.0) 36(50.0) 68(94.4) 48(66.7) 119(96.0) 115(69.7)
x2=32.257 % ** x2=18.728%** x2=31.708%**
*xxp<,001
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Table 8. Lifetime smoking according to obesity degree and gender of diabetic patients.

N(%)
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
5pack
pac 63(90.0)  7(10.0)  62(86.1)  3(4.2)  107(87.7) 18(11.0)
(100ea) <
Never 7(9.7) 65(90.3) 10(13.9) 69(95.8) 15(12.3) 146(89.0)
x2=91.512%*% x2=97.617%** x2=167.400%**
*xxp< 001
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Table 9. One week walking exercise according to obesity degree and gender of diabetic patients.

N(%)
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
None 14(19.7)  20(27.8) 16(22.2) 19(26.0)  32(25.8) 55(33.7)
1—-3 times 22(31.0) 19(26.4) 21(29.2) 22(30.1) 37(29.8) 44(27.0)
4—6 times 13(18.3) 15(20.8) 17(23.6) 12(16.4) 29(23.4) 27(16.6)
everyday 22(31.0) 18(25.0) 18(25.0) 20(27.4) 26(21.0) 37(22.7)

x*=1.814

x*=1.241 x"=3.441
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Table 10. One week of strength exercise according to obesity degree and gender of diabetic patients.

N(%)
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
None 53(74.6) 63(87.5) 58(80.6) 68(93.2) 101(81.5) 154(92.8)
1—2 times 4(5.6) 4(5.6) 5(6.9) 1(1.4) 5(4.0) 0(0)
3—4 times 8(11.3) 0(0) 1(1.4) 3(4.1) 5(4.0) 8(4.8)
>b5times 6(8.5) 5(6.9) 8(11.1) 1(1.4) 13(10.5) 4(2.4)
x2=8.946%* x2=9.898%* x2=15.720%*
*xxp<,001
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Table 11. The awareness of stress according to obesity degree and gender in diabetic patients

N(%)
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
Very much 1(1.4) 3(4.2) 2(2.8) 4(5.6) 7(5.6) 16(9.7)
Much 11(15.5) 11(15.5) 7(9.7) 17(23.6) 18(14.5) 31(18.8)
A little 42(59.2) 36(50.7) 46(63.9) 35(48.6) 68(54.8) 74(44.8)
None 17(23.9) 21(29.6) 17(23.6) 16(22.2) 31(25.0) 44(26.7)
x?=1.883 x%=6.357 x2=3.736
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Table 12. Weekdays sleep time according to obesity degree and gender of diabetic patients

N(%)

Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
S5hours> 6(8.5) 7(9.7) 3(4.2) 11(15.1) 13(10.5) 27(16.3)
5—7 hours 33(46.5) 27(37.5) 27(37.5) 31(42.5) 58(46.8) 79(47.6)
>7 hous 32(45.1) 38(52.8) 42(58.3) 31(42.5) 53(42.7) 60(36.1)

x?=1.184 x2=6.498% x2=2.5236

*p<.05
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Table 13. Weekend sleep time according to obesity degree and gender of diabetic patients

N(%)
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
Shours= 5(7.0) 4(5.6) 6(8.3) 9(12.3) 14(11.3) 23(13.9)
5—=7 hours 26(36.6) 30(41.7) 19(26.4) 30(41.1) 43(34.7) 75(45.2)
=7 hous 40(56.3) 38(52.8) 47(65.3) 34(46.6) 67(54.0) 68(41.0)

x*=.441 x?=5.149 x?=4.894
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Table 14. Subjective body shape recognition according to obesity degree and gender of diabetic patients

N(%)

Variables

Normal

Overweight

Obesity

Gender

Male Female

Male Female

Male Female

Very low weight

12(16.9) 10(13.9)

1(1.4) 3(4.2)

1(0.8) 2(1.2)

Low weight

27(38.0) 16(22.2)

3(4.2) 8(11.1)

1(0.8) 2(1.2)

Normal

31(43.7) 39(54.2)

50(69.4) 39(53.2)

33(26.6) 32(19.4)

Little obesity

1(1.4) 6(8.3)

18(25.0)  20(27.8)

63(50.8)  82(49.7)

Very obesity

0(0) 1(1.4)

0(0) 2(2.8)

26(21.0) 47(28.5)

x2=8.475

x?=6.738

x*=3.466
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Table 15. Weight control in 1 year according to obesity degree and gender of diabetic patients

N(%)
Variables Normal Overweight obesity
Gender Male Female Male Female Male Female
Weight loss efforts 2(2.8) 7(9.7) 17(23.6) 21(29.2) 62(50.0) 88(53.3)
Weight intenance
clEht mainte 9(12.7) 12(16.7) 12(16.7) 10(13.9) 26(21.0) 11(6.7)
efforts
Weight gain efforts 18(25.4) 7(9.7) 1(1.4) 1(1.4) 000) 000)
Do not try 42(59.2) 46(63.9) 42(58.3) 40(55.6) 36(29.0) 66(40.0)
x?=8.222% x%=.652 x2=13.874%x*

*p<.05, **p<.01
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Table 16. Weight change in 1 year according to obesity degree and gender of diabetic patients

N(%)

Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
No change 43(60.6) 50(69.4) 49(68.1) 46(63.9) 82(66.1) 97(58.8)

Weight loss

23(32.4)  19(26.4)

14(19.4)  18(25.0)

25(20.2)  35(21.2)

Weight gain

5(7.0) 3(4.2)

9(12.5) 8(11.1)

17(13.7)  33(20.0)

x?=1.401

x*=0.654

x2=2.273
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Table 17. Weight control method according to obesity degree and gender in diabetic patients.(Exercise)

N(%)

Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
No 1(1.4) 6(8.3) 5(6.9) 10(13.7) 18(14.5)  44(26.5)
Yes 10(14.1)  13(18.1) 24(33.3) 21(28.8) 70(56.5)  55(33.1)
No answer 60(84.5)  53(73.6)  43(59.7) 41(56.2)  36(29.0) 66(39.8)

x*=4.390 x*=2.908 x?=16.796**
*xp<.01
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Table 18. Blood pressure according to obesity degree of diabetic patient

M=£SD
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
Systolic
122.8+13.4 128.3%£19.1 122.4+14.9 125.8+416.2 124.0%£14.8 127.4£16.3
blood pressure(mmlg)
t=—1.967 t=—1.324 t=—1.794
Diastolic
69.1£8.9 69.719.6 72.6x9.1 69.2%+9.3 75.3x11.0 72.7£9.8
blood pressure(mmlg)
t=—.418 t=2.239% t=2.114+*

*p<.05
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Ty A HjH ko] wE Yo FEIG Y G5 AL
Foli= oFef o] Table 19 YT FHI G2 AdarolA P4
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gk zbol 7t gl oy A Fd A= FAdo] AR FEIT] =
Rkom FAASRE Fogk ko7t JAUTE (t=2.040, p<.05)

Fatd M= AT FAE 6.911.0%, A= 7.021.2%2
el o st Fatol A ExE 7.041.2%, A= 6.9+1.1% %
UEbE o Bl gkto A WAbE 7.141.2%, A= 7.241.4% % 1}
ERsk . At v ol A = Ed B o A o] Jskd Aa =27

okl AT M= Aol ko SAH R Fold Abol=
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Table 19. Fasting glucose and HbAlc according to obesity degree and gender in diabetic patients

M=SD

Variables Normal Overweight Obesity

Gender Male Female Male Female Male Female

Fasting glucose
136.0+41.5 135.1+41.6 145.4+47.5 130.7£36.2 139.2%+38.5 147.1+£58.3

(mg/dl)
t=.122 t=2.040% t=1.298
HbA1lc(%) 6.9+1.0 7.0x1.2 7.0x1.2 6.91+1.1 7.1+1.2 7.2+1.4
t=.781 t=.341 t=.501
*+p<.05
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3) Tl zHEY TAAAY

= gt winteo] e i, Yol FEUAHEY T4
th obgfj o] Table 20°] YeEplth FF ol 28 &2 AdtollA
wAd o] 165.6+37.8mg/dl, o4 o] 179.8438.5mg/dl o 2 VEFE SO
&4 A F ol A g o] 164.1+36.7mg/dl, o] 4 o]
175.3+34.3mg/d1 o = U ERRE O H] Tkl A =1
165.24£40.0mg/dl, 9143 ©] 174.5440.6mg/dlo. & eyt 4 %]
o= ofyo] HAEY F2 FXE HEH oY Bl AT F
Ao frofek Abol7k sl (1=2.182, p<.05)
TN gATelA Aol 159.4%238.1mg/dl, 4ol
152.7+88.5mg/dl = eyt o A F ol A A o]
154.2+116.7mg/dl, @14 o] 134.0£65.1mg/d1Z EFEOo ™ n|wk
T2 A o] 197.84139.8mg/dl, e1Ad o] 168.8+90.5mg/dl= e}
Stk ol TAIA o ® o3 Aol & YEFITE (t=2.094, p<.05)
A A s g stetsle] waw FIZEAEHEY AATEAE
200mg/dlm] gt S AL 150mg/dle] Aottt AA|xow =3

AU g AgFAolt FHARE M wES £AE
Bl [41].

UE=H(2010)9] A7 Aahs} o] mke P Aol BF A
A AR F TR FEE 354710 [20] Hwe] oy 3 )
He nRGS FAF P Do) AEPRF ] A 3
2% AoE AR
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Table 20. Total cholesterol and Triglyceride according to obesity degree and gender of diabetic patients

M*xSD
Variables Normal Overweight Obesity
Gender Male Female Male Female Male Female
Total
cholesterol 165.6+37.8 179.8+£38.5 164.1£36.7 175.3+34.3 165.2+£40.0 174.5+£40.6
(mg/dl)
t=2.182+% t=1.842 t=1.893
Triglyceride

159.44+238.1 152.7+£88.5 154.2+116.7 134.0£65.1 197.8+£139.8 168.8+£90.5
(mg/dl)

t=.219 t=1.255 t=2.094%

*p<.05
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Table 21. Correlation between fasting glucose, HbAlc and body measurements

. Waist .
Fasting glucose HbAlc . Weight BMI
circumference

Fasting glucose 1

HbAlc 706%* 1

Waist

. 150%* 170%% 1

circumference

Weight A17%% 133%% NGRS 1

BMI .108% 125%% .843%x 754% % 1

*p<.05, **p<.01, ***xp<.001
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Table 22. Correlation between fasting glucose, HbAlc and Health behavior

Fasting Weekday body ) Weight ~ Weight  Diastolic ) )
HbAlc . excercise blood Triglyceride
glucose sleep recognition change control pressure
Fasting 1
glucose
HbAlc 706%% 1
Weekday
.019 .013 1
sleep
body
. 113*+ 138xx —.128** 1
recognition
excercise .007 —.008 .020 —.317xx% 1
Weight
—.015 —.021 —.059 L225%x% —.051 1
change
Weight
—.007 —-.010 .029 —.249%* .940%* 021 1
control
Diastolic
blood .066 .082 —.078 163*# —.189x** .069 —.149x*x 1
pressure
Triglyceride  .189*x 140+ —.040 .033 .003 —.010 —.022 .136%x% 1

*p<.05, **p<.01, ***xp<.001
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Abstract

Health Behaviors and Blood Characteristics according to Obesity
degree in Diabetic Patients
:using the data from the Korea national health and nutrition
exmination survey. 2016, 7th.

Background

In recent years, the changes in lifestyle such as westernized diet
patterns, stress, irregular dietary habits, imbalance of nutrition,
lack of exercise, and the prevalence and mortality of diabetes
have been increasing due to the improvement of social and
economic level. In Korea, the prevalence of diabetes mellitus has
steadily increased over the past 10 years in adults over 30 years
of age, and total medical expenditure on diabetes is about 1.3
trillion won per year. In addition, it is the sixth most common
cause of death in Korea, which has a 20.7% mortality rate after
cancer, heart disease, cerebrovascular disease, pneumonia, and
suicide. It is known that active lifestyle changes are important
to prevent diabetes, and regular exercise, weight control, and
continuous observation are known to help prevent diabetes and
complications.

In the WHO, obesity is also classified as a disease following
diabetes, and the risk of developing various chronic diseases due
to obesity 1s iIncreasing with the increase in the obesity
population both domestically and externally. Obesity is deeply
related to chronic diseases such as hypertension, cardiovascular

disease including stroke, and type 2 diabetes. Previous studies on
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obesity and diabetes have shown that the higher the body
weight, the higher the frequency of diabetes and the obesity in
diabetic patients has a negative impact on the prognosis of the
patient. In this study, we analyzed the health behaviors and
blood status according to the obesity of diabetic patients, and
provided data on dietary habits and lifestyle guidelines of
diabetic patients, and recognized the importance of lifestyle

correction and prevention of complications.

Object and Methods

This study used the Korea National Health and Nutrition
Examination Survey for the first year of the year (2016) and
analyzed the relationship between health behavior and blood
characteristics according to the obesity degree of diabetes
mellitus in the age of 30 and over. In the data of the Korea
National Health and Nutrition Examination Survey, the subjects
who were diagnosed diabetes by the physician were 30 and
over. The BMI index was 18.5 kg / m*— 22.9 kg / m® normal
group, 23 kg / m?’— 249 kg / m® in overweight group, and
over 25 kg / m® in obese group. Diabetes mellitus patients were
classified according to their obesity degree, and general
characteristics, drinking, smoking, physical activity (one week
walking exercise, one week of strength exercise), mental health
(the awareness of stress, weekdays sleep time, weekend sleep
time), Body mass degree (height, body weight, waist
circumference), blood pressure (systolic blood pressure, diastolic
blood pressure), blood characteristics (fasting glucose , HbAlc,

total cholesterol, triglyceride) according to obesity degree.
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Research results and Conclusions

In this study, obesity group showed higher distribution of
obesity than female group in general characteristics according to
obesity degree of diabetes patients and income level and
education level were low in obesity group. The distribution of
obese patients was high in the presence of alcohol, and males
had a higher proportion of 'yes' than females. Male smokers
were more likely to smoke than Female smokers in their lifetime
cigarettes. The percentage of obese people who did not walk in
the week of walking was higher than the normal group and
overweight group, but there was no significant difference.
Overall, one week of strength training showed that men
performed more muscle strength than women.

The percentage of stress perception was the highest overall,
and the average sleeping time per week was higher in obesity
group than in 'less than 5 hours'. There was no significant
difference in average sleeping time per weekday. In the
subjective body recognition, the response rate of 'mormal' was
high in normal group and overweight group, and the response
rate of 'slightly obese' was high in obesity group but there was
no significant difference according to gender. Weight control
method: Exercise showed higher exercise intensity with higher
obesity degree and there was a significant difference.

The change in body weight for 1 year showed 'mo change' as
a whole. 'Weight loss' was higher in the normal group, 'Weight
gain' was higher in the obesity group. The weight control of 1
year was higher in 'weight loss effort' in obesity group and
higher in 'weight increase effort' in normal group. Systolic blood

pressure and diastolic blood pressure were higher in obesity
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group and systolic blood pressure was not statistically
significant, but diastolic blood pressure was significantly different
in obesity group. Fasting blood glucose and HbAlc levels were
slightly higher in the obese group but not statistically significant.
Total cholesterol and triglyceride levels were higher in obese
group, but total cholesterol was not significant and triglyceride

was statistically significant.
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