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Abstract

The purpose of this study was to investigate the relations between HbAlc level and health risk factor. For analysis, 330
elderly women aged 65 years and over were recruited in Jeonla province, Korea. The subjects were classified into two groups
according to their HbAlc level; the diabetic group (HbAlc level>6.5%, n=68, 20.6%) and control group (HbAlc level<
6.5%, n=262, 79.4%). Demographic characteristics were collected, as well as information on physical measurements, blood
tests for biochemical indicators, a health status and health-related life style, dietary behavior, favorite food groups,
consumption frequency of food groups and nutrient intake. Educational level of the diabetic group was significantly lower
than that of the control group. The height of the diabetic group was shorter, and percentage fat of the diabetic group was
higher than those of the control group. In the diabetic group, the higher concentrations of creatinine and activity of alkaline
phosphatase were found to be significantly unfavorable factors. Therefore, the diabetic group was assumed to be at risk
of decreased liver and renal function. The self-rated health level of the diabetic group has a declining tendency, while the
medicine intake was significantly higher than that of the control group, but there are no significant differences in visiting
frequency of hospital and community health center. The distribution of physical activity showed a significant difference
between the groups. Although there are no significant differences in nutrient intake, the diabetic group had relatively inferior
nutrient intake of diet, especially vitamin C, as contrasted with the control group. In conclusion, the weight control and
increasing physical activity may be effective in the prevention of the diabetes and continuous education and intervention
by specialized nutritionists will be needed for diabetic patients. These results could be useful to plan effective strategies
to increase the health-life expectancy and the prevention of the diabetes of Korean elderly people living in rural areas.
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Table 1. Demographic characteristics of control and diabetic groups based on HbAlc

Variables Control group” Diabetic group” Total p-value
Number (%) 262(79.4)° 68(20.6) 330(100.0)
Age (yrs) 73.845.19 74.9+5.7 74.0+£5.2 Ns®
None 155( 59.2) 53( 77.9) 208(63.0)
) 1~6 102( 38.9) 14( 20.6) 116(35.2) 0.016
Education (yrs) 2
7~ 5( 1.9 1( 15 6( 1.8) X'=8.246
Total 262(100.0) 68(100.0) 330(100.0)
Moderate high 77( 29.5) 22( 32.4) 99( 30.1)
Self-rated Moderate low 120( 46.0) 29( 42.6) 149( 45.3) NS
economic status  Poverty 64( 24.5) 17( 25.0) 81( 24.6)
Total 261(100.0) 68(100.0) 329(100.0)
Age at marriage (yrs) 18.9£2.5 18.3+3.1 18.8+2.6 NS
Age at menarche (yrs) 17.5£1.9 17.7+£2.0 17.6£1.9 NS
Age at menopause (yrs) 47.0£5.8 47.0+£5.6 47.0+£5.7 NS

Y HbAlc<6.5, ? HbAlc=6.5, ¥

M2 6% T, B4 ol
L gglck 28 ol B2
AL, 97 ol 4704

Fo 30.1%F.oH, Z7F S22}
18841921, 27 Yol= 17.6
Fom, #7+ Foxke= Ylith

2. MAAS

ZAMAALS] AAAISE &7 AIHs Table 29 2tk RAL
A ] ot A 1472 emo] Ylow, 272 147.6 cm
A, Gl 1457 cmB Gt o] AAL g v
folF o2 ZAhp<0.05). Bt AFL 50.7 kgolloH, o

n (%), ¥ Mean=S.D., ¥ Not significant

2T 50.6 kgo]1l, P 512 kgl & Gl T
of Hls] Also] ol b= Aol ey, FARLE 79
oA = &tk

AdZgA T2 BAsHS o AR F AAF BE
2 5.7.%, AL 12.1%Q, BAFL 17.5%FPoH, v]gt v

2 48%° EstReH 7t Xt . Choe T
(2006) et ApAgoz g A= 57 2ollA 65
Al o] HY =& e s AR A, 7.6%7F A4S
ojthar stF =T, 2 A Aol vt Th RAFN LA}

Table 2. Anthropometric data of control and diabetic groups based on HbAlc

Variables Conzlrlozlzg‘;up” D‘ab?:ll;goupb (g;g) p-value
Height (cm) 147.6+6.0° 145.745.1 147.245.9 0.012
Weight (kg) 50.6+8.2 51.249.2 50.7+8.4 Ns?
BMI” (kg/m?) 21.642.2 20.942.3 21.542.3 NS
<185 11( 4.4)° 7(10.9) 18( 5.7)
18.5<and <23 183(72.9) 44(68.8) 227(72.1) NS
23<and <25 44(17.5) 11(17.2) 55(17.5)
=25 13( 5.2) 2( 3.1) 15( 4.8)
Body fat percent (%) 34.8+3.9 36.544.3 35.244.1 0.003
Waist circumference (cm) 82.848.9 84.849.0 83.249.2 NS
Hip circumference (cm) 91.3+6.7 92.3+8.0 91.5¢7.0 NS
WHR” 0.940.1 0.9+0.1 0.940.1 NS
Mid upper arm circumference (cm) 26.4+3.2 26.6+3.6 26.5+3.3 NS
Calf circumference (cm) 31.2+2.9 31.0+£3.4 31.243.0 NS

) HbA1c<6.5, ? HbAlc=6.5, ¥ MeantS.D., ¥ Not significant, 3 Body mass index, 9 1 (%), ” Waist-hip circumstance ratio
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ou), 278 437k Gsich AAEFS ZH3H] sted
UEE S} FUAEAE ST, BE 265 cms} 312
em@ o, 27- Fo447t Qi
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ZAFRAAE ] B AT Table 334 Ltk G
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£ S35t S e A g J3tda
<56, ‘Fx AGA AL 5.76.4%, ‘Gt AF S >

6.5%01 82 G4 6.5% 7|20 2 TEIITHKDA 2011).
2 AR BEE A FHAFE 6.1%2 B A
GA(S.7~6.4%)00 A=, Tt FIEM(7.4%)=
2] FEEHA(5.8%) Hrt 22 0= F 3 TH(p<0.001).
e TFe4(199.3 mg/dL)o] o) Z+(104.6 mg/dL) B}
oA o Z =QFcH(p<0.001).

thal Rl of oF Al x]gg A gz oRn) ZrEde
SAsto] gl JELEHE AR AR F
chalE, ekE] :Li%% B2 8.0 g/dL, 4.7 g/dL, 3.3 g/dL
At & SiAn 22592 Feto] iR HlF {9
Ao 2 FUTHp<0.01). 7Y FA = {Fo|Fo]R]= Fort,
Ao r 2 FFS BAFUTH0.067). =3tE|o] Zoj
w2t @4 G FEe Aashe FEo] YA Ag e
Aol 34 27] WEol =AY AYRUFTE FF
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THCampion 5 1988; Cooper & Gardner 1989).
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Table 3. Level of blood test of control and diabetic groups based on HbAlc

Variables Con(tfl():lz?z ())up]) Dlab‘zltlli6§§0up2) (r};c;t;i)) p-value
HBAlc (%) 5.8+0.3% 7.4+1.1 6.140.9 <0.001
Blood sugar (mg/dL) 104.6+13.3 199.3+105.5 124.1£62.3 <0.001
Total protein (g/dL) 7.9+1.1 8.3+1.3 8.0+1.1 0.01
Albumin (g/dL) 4.7+0.6 4.8+0.7 4.7+0.6 Ns*
Globulin (g/dL) 3.3+0.6 3.5+0.7 3.3+0.6 0.008
Red blood cell (10%dL) 4103 42404 4.1+0.4 NS
Hemoglobin (g/dL) 12.4+1.1 12.4+1.3 12.4+1.1 NS
Hematocrit (%) 38.243.1 38.043.7 38.143.2 NS
AST (IU/L) 28.5+34.7 27.1£13.5 28.2431.5 NS
ALT® (IU/L) 17.9+£25.6 18.5£11.2 18.0£23.3 NS
Alkaline phophatase (IU/L) 83.9426.5 93.8+32.5 86.0+28.0 0.01
BUN” (mg/dL) 19.0+5.3 19.3£6.3 19.0£5.6 NS
Creatinine (mg/dL) 0.8+0.2 0.9+0.2 0.80.2 <0.001
Homocystein (1M) 15.3+4.4 15.6+5.3 15.444.6 NS
hs-CRP® (g/dL) 1.342.0 1.6+3.3 1.342.3 NS

Y HbAlc<6.5, ? HbAlc=6.5, ¥ Mean+S.D., ¥ Not significant, 3 aspartate transferase, 9 alanine transferase, ” blood urea nitrogen, 8 high

sensitive C- reactive protein



Vol. 29, No. 3(2016) H=o] AFshe AR eQle] Gt L f2of wE AZAAUAY] Bl 397

7% HARE dobry] 18] 7k £4hS Brgshs 7 E3 G dobr] 93 TULE C g By
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EATHP<001). Kim 50090)2 = §3 217 BH ALP  AapAe] AN 4w ASHIAAL Hoea, d5us
AE 242 unimL2 HEZ] 88 univmL] W3] Egrow, o] BAskE|o] CRP o] Lete, CRP 70| Letrbwl
oliz 7k ZAolut gato] Hafo] olshA 7Pgel BEAF A 28 e BxbEe] JATA $I3lo] EohThFesia
Ao Zol|7} WAYs}7| wjREo|akar 0]- Atk Kim & Kwak(2009) S 2003; Schulze S 2004; Haffner SM 2006). & Ao A=

© ROl S Pt 15HE DO W% B Freeld B3 SRARERLTE CRP o] el v
&RAl, AST, ALT, ALP, ¥ U2 RH)E t5S W 2AHY 3 frefFolAe gtey 2 A B
L] 57%01A] Bhut o] A2 7t A o] Ato] YIeH, 27%
ANME = A oAkl zH A ool ATk Shrt 4. =
A7) HARE 8171 918l BUNZE Soteld HARS st AP RS} 2 9
%tk BUNS 19.0 mg/dLE AAHE S} W(9~29 mg/dL)oll 14 e 58 d
1, 27 Aol ek Idoted FH A= 08 mgdLell 3 SAA FFAH 5 AR 23} Table 494
A 222(04~1.5 mg/dL) €] otof| Q1o TGFL 09 73kl Qs iARM= 28.8%E
mg/dL2 2T 0.8 mydLol B3 FAHOR EUTHp<000D).  ARHE 13.6%F0r, A
Fo] QAL X4 EH Loyl oz Qs A 7] 57.6%F o0, Byl 7B ol Hls)
sol Aste o] Gy AlFo] oA ek ol Frge] e W& Hlstg oy, AEHA] Ealtha ¢l4lshe o]
A dolAl Az A 59 shuteldh. AT FEROIA = e uE

~
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Table 4. Health status and health-related life style factors of control and diabetic groups based on HbAlc

Variables Conglo:lzgrz())upl) Dlabzlliég oup” (I;F:(;tgl)) p-value
Good 76(29.0)” 1927.9) 95(28.8)
Selfrated health ~ Moderate 41(15.6) 4( 5.9) 45(13.6) NS
Poor 145(55.3) 45(66.2) 190(57.6)
0~1 139(53.3) 23(33.8) 162(49.2)
Medicine intake  2~3 103(39.5) 39(57.4) 142(43.2) X?;g_lfo .
4~ 19( 7.3) 6( 8.8) 25( 7.6)
Visiting frequency 1-~2/year 36(13.8) 13(19.1) 49(14.9)
of hospital & 3~12/year 89(34.1) 24(35.3) 113(34.3) NS
community health  2~4/month 101(38.7) 18(26.5) 119(36.2)
center More than 35(13.4) 13(19.1) 43(14.6)
None 235(89.7) 66(97.1) 301(91.2)
Smoking Past smoking 13( 5.0) 2( 2.9) 15( 4.5) NS
Current smoking 14( 5.3) 0( 0.0 14( 4.2)
o No 186(71.0) 57(83.8) 243(73.6) 0.032
Drinking N
Yes 76(29.0) 11(16.2) 87(26.4) X=4.579
~1 hr 66(25.2) 16(23.5) 82(24.8)
Physical activity — 1~3 52(19.8) 25(36.8) 77(23.3) Xzoz'g'lllm
3~ 144(55.0) 27(39.7) 171(51.8)

) HbAlc<6.5, 2 HbAlc=6.5, ¥ n (%), ¥ Not significant
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1A1ZF mjgto] 24.8%% a1, 1~3A]7Fo] 23.3%% o, 3A|7t o]
A2 51.8%ATh Tl 12 3A|7F o]A) 248 &% A|7F
0] 39.7%2 R 55.0% Hot 2K &

ATHp<0.05). 9]¢ gt Ao A=

Zo] gojxoz &

Tt =919 AAEF

© WESE AABE G BNt AY ALy

7t 2845 T Aol AE9} dFo] UYL= 28 Ao
e tHHays & Clark 1999). A& Q1 AA 52 e
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Table S. Dietary habits of control and diabetic groups based on HbAlc

d 4

ol

Md

UEE Bjof .

7} ZAak= Table 59 2o}l ZAFRARA}

. Control group” Diabetic group” Total
Variables (1=262) (n=68) (n=330) p-value
Number of 2 times 7( 2.8)Y 2( 2.9) 9( 2.7) NS
meals per day 3 times 251(97.3) 66(97.0) 317(97.3)
Regular 138(55.3) 37(54.4) 175(53.5)
Regularity of . .
meal time Sometimes irregular 109(42.1) 30(44.1) 139(42.5) NS
Often irregular 12( 4.6) 1( 1.5) 13( 4.0)
Often 1( 0.4) 1( 1.5) 2( 0.6)
Frequency of Sometimes 55(21.5) 18(26.5) 73(22.5) NS
overeating
Seldom 200(78.1) 49(72.1) 249(76.9)
Amount of Very fixed 161(62.4) 52(77.6) 213(65.5) 0.045
meal Usual & irregular 97(37.6) 14(22.4) 109(34.4) X*=6.196
Supp]ements or Yes 93(356) 24(358) 117(357) NS
functional food intake  No 168(64.4) 43(64.2) 211(64.3)
Good 126(49.2) 30(44.8) 156(48.3)
Appetite Moderate 91(35.5) 26(38.8) 117(36.2) NS
Poor 39(15.2) 11(16.4) 50(15.5)
. . Yes 173(68.1) 46(68.7) 219(68.2)
Dietary diversity NS
No 81(31.9) 21(31.3) 102(31.8)

Y HbAlc<6.5, ¥ HbAlc=6.5, ¥ n (%), ¥ Not significant
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£ 973%7} 5ol 3819] AAHE SHGom, 53.5% AA}
AZ¥o] FEo|9, T6.9%E THALL A9 F] gheron, 2
71e] folAe GSITh. ZAARES] 65.5%7F AARe] ool
9 TP oI GO R, Yinilo] T7.6%E HEZ 624%] H]
A frelHoR w9hThp<005). 6719 oftje] Bk, FUA|,
ABNE B S A PR 35T%A0H, SR
9] 483%7} Al o] ETHT SHFHGL PAREY] 68.2%
L AES ol AR gEstdon, 239 59

Ml zfoj= ¢l

3t 7|3 == Table 63}
RS HolRithR SE YARE Tl 33.8%

T RTS 19T%E FrePe thEel] uls) Bute] Hat
NBETL R OR BoTi(p<005). W, e, A%, &
el it 7B 22 SR gtk R AETE A
A E(Table 7 424 SNY FAY TR FF 689
2 A9 MY HAsT Udoln, $BY NP A 7,
SR M St 79 078, 0882 HANESL ek
JUR ML 183, PAFE 2 138, 95 2§
AFS 14890, 22 FA7E Ao TR HAF
o ANEE Fieo] thao] va we S Mol
Qe Selubet B wole AEA Wt WX} UE F
9] Y45 Azst mid 35t 219](Yoon & Chun 21013),
2 Aol ABHINERAL A HARe HHNEE %
AFHA) Shateh. AR HAMEL FreH(158)o]

(o]

Table 6. Favorite food taste of control and diabetic groups based on HbAlc

Variables COHESZ?Z ())upl) Dlab‘zzi6§;0up2) (I;E';i)) p-value
Like 135(52.1" 31(45.6) 166(50.8)
Salty food Moderate 57(22.0) 13(19.1) 70(21.4) Ns?
Dislike 67(25.9) 24(35.3) 91(27.8)
Like 161(62.2) 31(45.6) 192(58.7)
Sweet food Moderate 47(18.1) 14(20.6) 61(18.7) Xzoz' (7)2:;‘5
Dislike 51(19.7) 23(33.8) 74(22.6)
Like 71(27.4) 13(19.1) 84(25.7)
Spicy food Moderate 70(27.0) 17(25.0) 87(26.6) NS
Dislike 118(45.6) 38(55.9) 156(47.7)
Like 59(22.9) 12(17.6) 71(21.8)
Sour food Moderate 41(15.9) 7(10.3) 48(14.7) NS
Dislike 158(61.2) 49(72.1) 207(63.5)
Like 56(21.7) 18(26.5) 74(22.7)
Bitter food Moderate 43(16.7) 6( 8.8) 49(15.0) NS
Dislike 159(61.6) 44(64.7) 203(62.3)
Y HbAlc<6.5, ¥ HbAlc=6.5, ¥ n (%), ¥ Not significant
Table 7. Food groups consumption frequency of control and diabetic groups based on HbAlc
Variables Control group” Diabetic group” Total
(times/wk) (1=262) (n=68) (1=330) p-value
Meats 0.7+1.0” 0.6+0.9 0.7+1.0 Ns?
Eggs 0.8+1.3 0.8+1.3 0.8+1.3 NS
Fish 1.3+2.1 1.2+1.5 1.3+2.0 NS
Milk and milk products 1.2+24 1.943.5 1.4£2.7 NS
Legumes 7.0+6.2 6.0+4.7 6.8+5.9 NS
Fruits 1.9+£2.6 1.542.3 1.842.6 NS

Y HbAlc<6.5, 2 HbAlc=6.5, ¥ MeantS.D., ¥ Not significant
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(193] v3) e HFL HolFgte], BotEe] B
H Bl At QY HARE 9N Fuo] P B

o] g Ao F RIE T IrkYang EJ 1997; Kim 5 2009a).
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AR 20719 Aol2A 71%E BAR 1Y B
A%, Joa AAYY IF FREAYl chat HAF
(% EER), 328 a3o] Ayl gt 137 Giel o)
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Table 8. Energy intake ratios from carbohydrate, protein and fat, daily energy and nutrients intake, and percent EER, EAR

or Al of control and diabetic groups based on HbAlc

Variables Congﬂzg ())up” Dlabzllié;oul)z) (::‘;)tgi)) p-value

Energy (keal) 1,224.5+411.0° 1,200.6+477.3 1,219.5+425.0 Ns?
% EER” 76.5 75.0 76.2 NS

Protein (g) 38.9+18.0 36.3+18.7 38.3+18.2 NS
% EAR? 111.1 103.7 109.4

Vit A (ugRE) 537.14502.4 444.8+528.2 517.8+508.4 NS
% EAR 131.0 108.5 126.3

Thiamin (mg) 0.7+0.5 0.6+0.3 0.7+0.4 NS
% EAR 77.8 66.7 77.8

Riboflavin (mg) 0.6+0.4 0.5+0.3 0.5+0.3 NS
% EAR 60.0 50.0 50.0

Vit Bs (mg) 1.3£0.7 1.3£0.6 1.3+0.7 NS
% EAR 1083 108.3 1083

Vit By, (mg) 2.082.4 2.043.1 2.04£2.6 NS
% EAR 100.0 100.0 100.0

Vit C (mg) 65.7+74.3 48.0+36.6 62.2+68.5 NS
% EAR 87.6 64.0 82.9

Niacin (mgNE) 10.0+5.3 8.7+5.0 9.745.2 NS
% EAR 90.9 79.1 88.2

Folate (ug) 304.9+171.3 285.2+178.0 300.8£712.6 NS
% EAR 95.3 89.1 94.0

Ca (mg) 339.0+299.9 289.5+257.9 328.7+291.9 NS
% EAR 59.5 50.8 57.7

P (mg) 643.8+298.0 616.4+328.2 638.1+304.2 NS
% EAR 111.0 106.3 110.0

Fe (mg) 7.245.0 6.5+4.4 7.0+4.9 NS
% EAR 124.1 112.1 120.7

Zn (mg) 52423 51424 52423 NS
% EAR 86.7 85.0 86.7

Vit E (mg) 8.3+7.5 7.246.6 8.1473 NS
%AI" 83.0 72.0 81.0

Fiber(g) 8.4+5.4 7.6+5.6 8.245.5 NS
% Al 20 38.0 41.0

Y HbA1c<6.5, ? HbAlc=6.5, * MeantS.D., ¥ Not significant, > Estimated energy requirement, ® Estimated average requirement, ” Adequate

intake



Vol. 29, No. 32016) Hehzo] 7AZshe ofxesle] Fol@Me Sz e AR WA 401

keal, 76.2%0] =H], S-2uet 654 o4 =219 o9z A
e 2o 804%KCDCP 2008)= A FE3
A= oy, = gt Zho|7} ik BE dg4a9] % EAR

= % AIE H3E o 100% o] AFHE st e ¥%=
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2007; Yim KS 2007; Kim 5 2009¢c). G4 A3F} 43y
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T RS W(Fo Aol A= ¢R) Fo] txTt H]
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3 Ao - =TF 242 34%, 30% RATHEsmaillzadeh
= 2006). T3t Park & Lee(2003)= P2 & vjelY] C
e B #F olstglen, HIERI C 5§ H JEE e
9] FEE= 835%%om, HlER 1 g B8 ¥ 8.03%% L, H|E}
9 C3 g 58 T 782%= HEH CY §Fo] F7tdrsE
FEEA L TV FoHoE HAaEQTt stk & 4
TFollA B9 B C H3e BT 64.0%= o
29 87.6% Hrt Yol JiF o= w|gl C7F RE5H At
£ st AFo] AUTH0.036). o= & AFATA HFol
(Table 6), Gt @ke]l tigt 7| S =7t th 2o H3)
A (p<0.05)0.2 W=t ol 20 Fxol7] w&el
o 2E dEsfiof drh= 94 wZe] @te dofditta &
e Ao g AlrE oA W] @uto] 3= TU A
=7} s o|(Fo Ao A= E2) e C dFFo] *
ol Aoz AFRETH0.056). wEhA AT HaE ot
HE C A3E F7HI7IAY, ESAE B85t A
o] o T B ol AALa RS 9iste] B astitt
aEc}
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ZAN RS 3307 F FRE A 6.5% 014 Tt
68 o2 A thdAte] 20.6%01H, Gt S hETLETH 2
S0l WHAL(P<0.05), Aol B Zar(p<0.05), AR
ol Eych Tl JFH AR AT F ddat Z
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Z} p<0.01, p<0.01), &Z2 ZAuEHA] E4L Freato] o
Zof| vlsl E}ew((p<0.01), e otEd FEE Tl
2ol wlsh A2 &3kthp<0.001). LU= C ¥hg
4 gl Sl foHoA e ot o] dzd
H|3) &2 o] o, 27)s A A7) At AFut
Lol 9Fo] Z Ao AlRHT}h G g2 Fo| vj3) A
7] Fatehar QlAshe iR B Aol lgler
(0.086), Fret- 2ol Hlg] FEL v gol B8st= A
©2 Uepthp<0.05). 2 Yoyt Baiao] B Sl
o= 22t Aol 7t gtk ZAMN GRS SH&S <7t A
ol7F glglen, TFEL Fro] R Hl3| oo
Z Sothp<0.05). |A1A &5 A7hE Fito] et
FoF o2 HArhp<0.05). AR FAE 2] 65.5%7F AARY]
ol wi¢- A o|glom Aake) o] wlp- 1P AL ¢
L g o] 77.6%2 R 62.4%0] HlE] golH oz =9k
THp<0.05). gro]l tigt 7| S = EA oA Gl th2toll
vl dote]] tigh 71227t fojH o2 Werotkp<0.05), &
b, w5, AR, 25t tidt 7| =l #2t {2
Ack Pt 2o v RE FF2] dH gl & 2t
o Foxt= glleut o W Aol L, 53] vgwl
C AdHFe] ¥ AT EALT0.056) A4 A2
of Highgl C AHE S7THIZIAY BE3AE B85t
a3t Atz €k
olf AT wE AFste Skt Gl =25
TS flote] SukE AgGHT Ao JgHe

£ 9% oherdt Wetat A2gS nhbsta, Fie

F8 ARE o]8d 5 & Aotk

il

ik
N
2 i o gy &
1
R of
o o

3

l:g—

2 A

ZHA| =

o] EE 2016d% st WHsHEATH] Ao
SJste] A7,

References

Badawi G, Gariepy G, Schmitz N. 2012. Self-rated health in
diabetes: Should the question be the first administered?



402 AR - HFA - olml%

Diabetes Research & Clin Practice 97:27-30

Beach KW, Strandness DE. 1980. Arteriosclerosis obliterans and
associated risk factor in insulin-dependent and non-insulin
dependent diabetes. Am Diabetes Assoc 29:882-888

Campion EW, deLabry LO, Glynn RJ. 1988. The effect of age
on serum albumin in healthy males: Report from the normotive
aging study. J Gerontol 43:M18-20

Choe JS, Kwon SO, Paik HY. 2006. Nutritional status and related
factors of the elderly in longevity areas - III. Relation
among self-rated health, health-related behaviors, and nutrient
intake in rural elderly -. Korean J Nutr 39:286-298

Colditz GA, Willett WC, Rotnitzky A, Manson JE 1995. Weight
gain as a risk factor for clinical diabetes in women. Ann
Intern Med 122:481-486

Cooper JK, Gardner C. 1989. Effect of aging on serum albumin.
J Am Geriatr Soc 37:1039-1042

Esmaillzadeh A, Kimiagar M, Mehrabi Y, Azadbakht L, Hu FB,
Willett WC. 2006. Fruit and vegetable intakes, C-reactive
protein, and the metabolic syndrome. Am J Clin Nutr 84:
1489-1497

Festa A, Hanley AJ, Tracy RP, D’Agostino R Jr, Haffner SM.
2003. Inflammation in the prediabetic state is related to
increased insulin resistance rather than decreased insulin
secretion. Circulation 108:1822-1830

Goran MI, Coronges K, Bergman RN, Cruz ML, Gower BA.
2003. Influence of family history of type 2 diabetes on
insulin sensitivity in prepubertal children. J Clin Endocrinol
Metab 88:192-195

Haffher SM. 2006. The metabolic syndrome: Inflammation, diabetes
mellitus, and cardiovascular disease. Am J Cardiol 979:3A-
11A

Harris MI, Hadden WC, Knowler WC, Bennett PH. 1987. Pre-
valence of diabetes and impaired glucose tolerance and
plasma glucose levels in U.S. population aged 20-74 yr.
Diabetes 36:523-534

Hays LM, Clark DO. 1999. Correlates of physical activity in a
sample of older adults with type 2 diabetes. Diabetes Care
22:706-712

Hong JY, Park JA. 2014. Effect of health status and health
behavior on the diabetes mellitus prevalence of Korean
adults. J Korea Contents Assoc 14:198-209

Huh GB, Kim YL, An GJ, Jeong YS, Lee EJ, Im SG, Kim GL,
Lee HY, Baeg IG, Choe MS, Lee JH. 1993. The correlation

between insulin resistance and the pattern of body fat

=4 EFIYEIA

distribution in Korean patients with non-insulin dependent
diabetes mellitus. Korean J Med 44:1-18

Idler EL, Kasl SV. 1995. Self-rating of health: Do they also
predict change in functional ability? J Gerontol B Psychol
Sci Soc Sci 50:s344-s353

Jang SJ, Park HJ, Kim HJ, Chang SJ. 2015. Factors influencing
physical activity among community-dwelling older adults
with type 2 diabetes: A path analysis. J Korean Acad Nurs
45:329-336

Jeong YH, Ko SJ, Kim EJ. 2013. A study on the effective
chronic disease management, Korea institute for health and
social affairs, research report 2013-31-19

Kang MJ, Park JY, Kim JY, Lee YJ, Do MH, Lee SS. 2014.
The Prevalence of obesity by percentage of body fat, waist
circumference, and body mass index and their association
with prevalence of chronic diseases of elderly in Seoul area.
Korean J Food & Nutr 27:358-368

Kim EK, Lee JS, Hong H, Yu CH. 2009a. Association between
glycemic index, glycemic load, dietary carbohydrates and
diabetes from Korean national health and nutrition examination
survey 2005. Korean J Nutr 42:622-630

Kim HS, Yoon HD, Seong JH, Lee YG, Liang XC, Kim SH,
Choi WS. 2009b. Effects of soluble collagen peptides
extract derived from Mugil cephalus Scale on the blood
glucose and lipid metabolism in diabetic rats. Journal of life
Science 19:1794-1801

Kim MH, Lee JC, Bae YJ. 2009b. The evaluation study on
eating behavior and dietary quality of elderly people residing
in Samcheok according to age group. Korean J Community
Nutr 14:495-509

Kim YI, Kwak YS. 2009. Effects of 12 weeks regular aerobic
training on hepatic enzyme in type 2 diabetes mellitus (T2DM)
patients. Journal of Life Science 19:804-808

Kim YM, Cho DG, Kang, SH. 2014. An empirical analysis on
geographic variations in the prevalence of diabetes. Health
and Social Welfare Review 34(3):82-105 http://dx.doi.org/
10.15709/hswr. 2014.34.3.82

Kippartick E, Bloomgarden Z, Zimmet P. 2009. Is hemoglobin
Alc a step forward for diagnosis diabetes? British Medical
Journal 339:b4432

Kirkman MS, Briscoe VJ, Clark N, Florez H, Haas LB, Halter
JB. 2012. Diabetes in older adults. Diabetes Care 35:2650-
2664

Kiyohara Y, Shinohara A, Kato I, Shirota T, Kubo M, Tanizaki



Vol. 29, No. 32016) Hehzo] 7AZshe ofxesle] Fol@Me Sz e AR WA 403

Y, Fujishima M, Iida M. 2003. Dietary factors and deve-
lopment of impaired glucose tolerance and diabetes in a
general Japanese population: the hisayama study. J Epidemiol
13:251-258

Korea Centers for Disease Control and Prevention. 2007. In-depth
analysis on the third (2005) national health and nutrition
examination survey - Nutrition survey. p.398. Available from
http://knhanes.cdc.go.kr [cited 2010 March]

Korea Centers for Disease Control and Prevention. 2008. 2007
National Health Statistics - The first year of the fourth
national health and nutrition examination survey. Korea Centers
for Disease Control and Prevention

Korea Centers for Disease Control and Prevention. 2012. 2011
National Health Statistics - The Sth Korea national health
and nutrition examination survey. Korea Centers for Disease
Control and Prevention

Korea Centers for Disease Control and Prevention. 2013. Korea
National Health and Nutrition Examination Survey (KNHANES
V-3). pp.466-468. Korea Centers for Disease Control and
Prevention

Korean Diabetes Association. 2011. Treatment guideline for diabetes
2011. J Kor Diabetes Assoc 12:4-49

Korean Nutrition Society. 2010. Dietary Reference Intakes for
Koreans. 1st revision. Korean Nutrition Society

Korean Society for the Study of Obesity. 2000. Diagnosis and
therapy of obesity: Asia-Pacific area guideline

Kwak CS, Yon MY, Lee MS, Oh SI, Park SC. 2014. Investigation
on influencing environmental factors on health status of
Korean septuagenarians welling in longevity region in Jeonla
province Korea. Korean J Community Nutr 19:142-162

Morris RD, Rimm DL, Hartz AJ, Kalkhoff RK, Rimm AA.
1989. Obesity and heredity in the etiology of non-insulin-
dependent diabetes mellitus in 32,662 adult white women.
Am J Epidemiol 130:112-121

Park HS, Lee YM. 2003. Effect of vitamin C supplementation
on blood sugar and antioxidative status in types Il diabetes
mellitus patients. J Korean Acad Nurs 33:170-178

Park MY, Kim GR, Lee DJ, Kim JM, Park PS. 2006. A survey
of food and nutrient intakes of the aged people in rural area,
Gyeongbook Yecheon. Korean J Nutr 39:58-73

Rowe JW, Kahn RL. 1997. Successful aging. Gerontologist 37:
433-440

Schulze MB, Rimm EB, Li T, Rifai N, Stampfer MJ, Hu FB.
2004. C-reactive protein and incident cardiovascular events
among men with diabetes. Diabetes Care 27:889-894

Stuckey MI, Shapiro S, Gill DP, Petrella RJ. 2013. A lifestyle
intervention supported by mobile health technologies to
improve the cardiometabolic risk profile of individuals at
risk for cardiovascular disease and type 2 diabetes: Study
rationale and protocol. BMC Public Health 13:1051-1061

Tull ES, Thurland A, LaPorte RE, Chambers EC. 2003. Acculturation
and psychosocial stress show differential relationships to
insulin resistance (HOMA) and body fat distribution in two
groups of black living in the U.S. Virgin Islands. J Natl
Med Assoc 95:560-569

Vuorisalmi M, Lintonen T, Jylha M. 2006. Comparative vs global
self-rated health: Associations with age and functional ability.
Aging Clin Exp Res 18:211-217

Wennberg P, Rolandsson O, Jerden L, Boeing H, Sluik D, Kaaks
R, Teucher B, Spijkerman A, Bueno de Mesquita B, Dethlefsen
C, Nilsson P, Nothlings U. 2012. Self-rated health and
mortality in individuals with diabetes mellitus: Prospective
cohort study. British Medical Journal 15:¢000760

Yang EJ. 1997. A study on dietary factors related to the incidence
of diabetes mellitus in Korea. Ewha Womans Univ. Seoul.
Korea

Yim KS. 2007. Health-related behavioral factors associated with
nutritional risks in Korean aged 50 years and over. Korean
J Community Nutr 12:592-605

Yoon EJ, Chun SS. 2013. Dietary patterns among the elderly in
Jeollanam-do area based on their physical and mental function
state. Korean J Food & Nutr 26:783-796

Yu SY, Hong HS, Lee HS, Choi YJ, Huh KB, Kim EY. 2007.
The association of insulin resistance with cardiovascular
disease risk and dietary factors in Korean type 2 DM patients.
Korean J Nutr 40:31-40

Received 4 March, 2016
Revised 20 March, 2016
Accepted 14 June, 2016



