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Prevalence and Risk Factors of Impaired Fasting Glucose

in Some Korean Rural Adults
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ABSTRACT

Prevalence and Risk Factors of Impaired Fasting Glucose

in Some Korean Rural Adults

Yun, Hye Eun
Advisor : Prof. Ryu, So Yeon, MD, M.P.H., Ph.D
Department of Health Sciences,

Graduate School of Chosun University

This study was performed to investigate the prevalence of impaired fasting
glucose (IFG) and its related characteristics among healthy adults in some Korean
rural area.

We conducted a cross—sectional study using data from 1352 adults over age 40
and under age 70 and free of diabetes mellitus (DM), cardiovascular diseases
(CVD) and other diseases and participated in a survey conducted as part of the
Korean Rural Genomic Cohort Study(KRGCS). IFG was defined as a serum fasting
glucose level between 100 and 125 mg/dl.

The prevalence of IFG was 20.4%6 in men, 12.7% in women and 15.5% overall.
Multivariate logistic regression analyses demonstrated that the independent risk
factors of IFG were male, having a family history of DM, quartiles of gamma
glutamyltransferase and high sensitive C-reactive protein and waist circumferences.
Homeostatis model assessment-insulin resistance (HOMA-IR) was very strongly
associated with IFG. The prevalence of metabolic syndrome (MS) and MS
components was higher in IFG then in normal fasting glucose (NFG).

In conclusion, this result of study could be supplied the evidence to find the high
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risk population and to think out a strategy for IFG. Further research is needed to

explain the causal relationship and mechanism of IFG.
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Table 1. Demographic characteristics of the study subjects

Unit @ N(%)

Men(N=499)  Women(IN=853) Total

Age (yrs)”

< 50 83(16.6) 177(20.8) 260( 19.2)
50-59 151(30.3) 282(33.1) 433( 32.0)
> 60 265(53.1) 394(46.2) 659( 48.7)
mean+SD (yrs)” 58.57+7.93 57.60+8.06 57.96£8.02
Educational level™

unschooled 35( 7.1) 200(23.6) 235( 17.5)
primary school 222(44.8) 492(58.0) 714( 53.1)
middle school 124(25.1) 104(12.2) 228( 17.0)
high school or more 114((23.0) 53( 6.2) 167( 12.4)
Presence of spouse”™

presence 475(96.0) 673(79.3) 1,148( 85.4)
absence 20( 4.0) 176(20.7) 196( 14.6)

* p<0.05, **x* p<0.001 for chi-square test or t-test
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Table 2. Health-related and anthropometric characteristics of the study subjects

Unit @ N(%)

Men(N=499) Women(N=853) Total

Smoking (pack-years)™"

none 149(30.7) 836(98.5) 985(73.8)
< 19 94(19.4) 9( 1.1) 103( 7.7)
20-49 125(25.8) 3( 0.4) 128( 9.6)
> 50 117(24.1) 1 0.1) 118( 8.8)
Alcohol drinking™*

none 115(23.2) 530(62.4) 645(48.0)
ex—drinking 31( 6.3) 24( 2.8) 55( 4.1)
< 1/week 89(18.0) 224(26 4) 313(23.3)
> 2/week 260(52.5) 71( 8.4) 331(24.6)
Sleeping time (hrs)

<5 70(14.3) 120(14.2) 190(14.2)
6-7 220(44.8) 383(45.2) 603(45.0)
8-9 171(34.8) 292(34.4) 463(34.6)
> 10 30( 6.1) 53( 6.3) 83( 6.2)
Regular exercise

no 390(79.3) 702(82.7) 1,092(81.4)
yves 102(20.7) 147(17.3) 249(18.6)
Family history of DM

no 461(93.1) 770(90.5) 1,231(91.5)
ves 34( 6.9) 81( 9.5 115( 8.5)
Hypertension

no 298(59.7) 517(60.6) 815(60.3)
yves 201(40.3) 336(39.4) 537(39.7)
Body mass index (kg/m?)"** 23.74+2.97 24.28+3.10 24.08+3.06
Waist circumference (cm)’ 86.38+7.53 82.90+7.96 84.19+7.98
SBP (mmHg)T 129.91£16.82 128.24+£19.29 128.86£18.43
DBP (mmHg)T ** 82.71+£10.95 80.89+£10.98 81.56+11.00

T ! meantstandard deviation, ** p<0.01, *** p<0.001 for chi-square test or t-test.

DM: diabetes mellitus, SBP: systolic blood pressure, DBP: diastolic blood pressure.
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Table 3. Biochemical characteristics of the study subjects

T3d ~HE, HDL-Fd &H &,
, hs—CRP, adiponectin, ALT, GGT &
ol Aol 7b gl

o

fu

U

Unit : meantstandard deviation

Men(N=499) Women(N=853) Total
Glucose (mg/dL)™ 92.57+9.71 89.17+8.95 90.42+9.38
TC (mg/dL)™ 195.69+35.24 209.62£39.11 204.48+38.31
HDL-C (mg/dL)" 45.03+11.63 47.07+£9.97 46.32+10.66
LDL-C (mg/dL)™" 113.44+30.68 126.78+33.12 121.86+32.87
TG (mg/dL)" 159.15+93.83 147.99+86.34 152.11+89.30
Insulin (U/L)"™" 7.21+3.81 797+3.73 7.69+3.78
hs-CRP (mg/L)"™" 0.99+0.74 0.79+0.64 0.86+0.68
ALT (qU/L)™ 27.97+11.98 22.42+9.49 24.47+10.81
GGT (IU/L)™ 51.71+60.12 18.77+1.47 30.93+41.91
HOMR-IR 1.67£1.03 1.77+£0.91 1.73+£0.96
Adiponectin (ug/mL)™ 7377.27+3925.99  10983.95+£4729.84  9652.79+4777.17

* p<0.05, ** p<0.01, =** p<0.001 by t-test.
TC: total cholesterol, HDL-C: high density lipoprotein cholesterol, LDL-C: low
density lipoprotein cholesterol, TG: triglyceride, hs—-CRP: high sensitive C-reactive
ALT: GGT:

HOMA-IR: homeostasis model assessment of insulin resistance.

protein, alanine aminotransferase, gamma-glutamyl transferase,
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Table 4. Prevalence of impaired fasting glucose by demographic characteristics
Unit : N(%)

NFG(N=1142) IFG(N=210) p-value

Sex

men 397(79.6) 102(20.4) <0.001
women 745(87.3) 108(12.7)
Age (yrs)

< 50 225(86.5) 35(13.5) <0.001
50-59 386(89.1) 47(10.9)

> 60 531(80.6) 128(19.4)

meantSD (yrs) 57.67£8.05 59.55+7.68 0.002
Educational level

unschooled 195(83.0) 40(17.0) 0.862
primary school 607(85.0) 107(15.0)

middle school 193(84.6) 35(15.4)

high school or more 139(83.2) 28(16.8)

Presence of spouse

presence 972(84.7) 176(15.3) 0.591
absence 163(83.2) 33(16.8)

NFG: normal fasting glucose, IFG: impaired fasting glucose.
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Table 5. Prevalence of impaired fasting glucose by health-related and
anthropometric characteristics
Unit : N(%)

NFG(N=1142) IFG(N=210) p-value

Smoking (pack-years)

none 848(86.1) 137(13.9) 0.028
< 19 85(82.5) 18(17.5) (0.003)
20-49 101(78.9) 27(21.1)

> 50 92(78.0) 26(22.0)

Alcohol drinking

none 562(87.1) 83(12.9) 0.002
ex—drinking 45(81.8) 10(18.2) (0.001)
< 1/week 269(85.9) 44(14.1)

> 2/week 258(77.9) 73(22.1)

Sleeping time (hrs)

<5 159(83.7) 31(16.3) 0.319
6-7 505(83.7) 98(16.3) (0.209)
8-9 391(84.4) 72(15.6)

> 10 76(91.6) 7( 84)

Regular exercise

no 922(84.4) 170(15.6) 0.846
ves 209(83.9) 40(16.1)

Family history of DM

no 1,048(85.1) 183(14.9) 0.021
yes 88(76.5) 27(23.5)
Hypertension

no 712(87.4) 103(12.6) <0.001
ves 430(80.1) 107(19.9)
Body mass index (kg/mz)* 23.97+3.07 24.69+2.94 0.002
Waist circumference (cm)’ 83.64+7.93 &7.1517.62 <0.001
SBP (mmHg)* 127.93+18.39 133.87+17.85 <0.001
DBP (mmHg)* 81.17+11.01 83.65+10.77 0.003

t : meantstandard deviation, ( ): p—value for trend.
NFG: normal fasting glucose, IFG: impaired fasting glucose.

DM: diabetes mellitus, SBP: systolic blood pressure, DBP: diastolic blood pressure.
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Zboll ol gk Apol 7k glolth.
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Table 6. Associations between impaired fasting glucose and insulin resistance and
inflammatory markers
Unit : N(%)

NFG(N=1142) IFG(N=210) p-value
HOMA-IR
Q1 316(93.8) 21( 6.2) <0.001
Q2 309(90.6) 32( 9.4) (<0.001)
Q3 287(85.2) 50(14.8)
Q4 230(68.2) 107(31.8)
HOMR-IR" 1.62+0.77 2.33+1.49 <0.001
ALT
Q1 336(88.0) 46(12.0) 0.141
Q2 268(84.0) 51(16.0) (0.028)
Q3 274(83.3) 55(16.7)
Q4 264(82.0) 58(18.0)
ALT (IU/L)* 24.11£10.69 26.41+11.30 0.005
GGT
Q1 351(92.1) 30( 7.9) <0.001
Q2 295(85.8) 49(14.2) (<0.001)
Q3 246(82.8) 51(17.2)
Q4 250(75.8) 80(24.2)
GGT (IU/L)* 29.10£41.92 40.86+40.53 <0.001
hs-CRP
Q1 319(91.1) 31( 8.9) <0.001
Q2 273(83.0) 56(17.0) (<0.001)
Q3 281(83.6) 55(16.4)
Q4 269(79.8) 68(20.2)
hs-CRP (mg/L)* 0.83+0.67 1.04+0.72 <0.001
Adiponectin
Q1 273(80.5) 66(19.5) 0.010
Q2 277(82.0) 61(18.0) (0.001)
Q3 294(87.0) 44(13.0)
Q4 298(88.4) 39(11.6)
Adiponectin (ﬂg/mL)* 9898.95+4774.30 8314.14+4576.96 <0.001

t ! meantstandard deviation, ( ): p—value for trend.

NFG: normal fasting glucose, IFG: impaired fasting glucose.

HOMA-IR: homeostasis model assessment of insulin resistance, ALT: alanine
aminotransferase, GGT: gamma-glutamyltransferase, hs-CRP: high sensitive
C-reactive protein, Q1: 1st quartile, Q2: 2nd quartile, Q3: 3rd quartile, Q4: 4th quartile.
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Table 7. Prevalence of metabolic syndrome and components according to glycemic status
Central obesity

NFG: normal fasting glucose, IFG: impaired fasting glucose.
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Golol olg WAL 151(9% CL 100-229), Gxw 7A=eo] gl Aol wlal
Grd HEge] Qe A4S FRAGF MAHL 21595% CL 1.33-346)% FA A
o7 fFostdnt. F WA RYPAE Y EdE Friste] duE Ay sy=Eds
G 7pESeo] yRdAGA e} Folgk o]l A =AU SUMESEE o5
gl vlAFE b 1L05(95% CL 103-L07)2, Fx 7H5eo] gz 7 -Sof Hl%H o
W bS] Qi A4Sl WANTE 20496% CL 126-3302 EAAZ foiage
U A A R A FAACE Fostdd A"W S Foldo]l AAHAT Al HA =
o= dZugolztel ALT, GGT, hs-CRP, adiponectin %<& F7}8to] B3 A3},
44, GGT, hs-CRP, slel=d, 4= 7I5d0] aRdddo et Fo3 #dol AU

o

o F oA ZEAE SAH BEAdS Holx i Ado] A WA mEoM=
FrofstAl #FE A= dxpel vl oAxte] FEREG G BIARIZE 0.53(95% CL
0.32-087) 0.2 EAH oz fFostdtt. GGTE 1AHE Sl vl 3AHES 5o &&d
FFo] w7 1.80(95% CI: 1.06-3.05), 4AMHE914=2] wza87F 2.76(95% CI:
-473) 0.2 FAACE o5t om, hs-CRP= 1ARE ol H8] A2 &
Bygo] mAn|7b 1.72(95% CI 1.05-28D)% EAHCR F9stct. g =9t
=Y /HEEe dYEdrr SrEss dEE 9] vaE7E 1.03(95%  CrL:
1.01-1.05) 2.2, G 7FEdo] Q= 450l 13 W7k e Ao HAk
H]7F 192(95% CL 1.17-316)0.2 SAIA o2 frofstslomn dese 2 dur 7=
2o Aol F WA mPnl ok 7HAE HFAORE U WA Y= QA&
d AFAHE Yehl= HOMA-IRS F7hste] 413 23, HOMA-IR, 44, x4
7hE5E, =& FX9 GGT 9 hs-CRP S| s5dIdelet fojgt #do] At
HOMA-IRS 1AHE$IF7ol Hlal] 3AFE 9ol F5F e H A 7F 243(95% CL
1.38-4.28), 4AFE-915229] BIAH] = 653(95% CI: 3.75-11.37) 0.2 A4 oz {2830
o A= wabe] mlE] ofxpe] wjApH] 7} 0.53(95% CI 0.31-0.89), Fx= 752 o]
AE A9 FEIEFFo] v AH = 20295% CL 1.21-338)2.2 Aoz {2349
Tk GGTelA = 1AHE9 ol vl8] 4AFE 9o F5d el van]7E 2.20(95% CrL:
1.26-3.83)%, hs-CRPelA %= 1A G0 B8] 4AHE 959 H) e 7b 1.74(95% CI:
1.04-289)2 FAAoZ fFostdnt ul WA RYPolA FEEHe ot #wAdol
A YERRtT .
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Table 8. Independent predictive factors for impaired fasting glucose in some rural residents

OR(9%% CI

OR(9%5% CI

OR(95% CI)

OR(95% CI)

Sex(F/M) 0.65(0.41-1.04) 0.73(0.45-1.16) 0.53(0.32-0.87) 0.53(0.31-0.89)
Age(/< 50)
50-59 0.76(0.47-1.22) 0.69(0.43-1.12) 067(0.41-1.10) 0.72(0.44-1.20)
> 60 1.51(1.00-2.29) 1.36(0.90-2.07) 1.34(0.87-2.07) 1.52(0.97-2.39)

Smoking status(/none)

< 19 pack-years 0.79(0.42-1.50) 0.82(0.43-1.57) 0.74(0.39-1.43) 0.86(0.44-1.70)
20-49 1.02(0.57-1.82) 1.06(0.59-1.91) 0.92(0.50-1.69) 0.82(0.44-1.54)
> 50 0.97(0.54-1.75) 0.91(0.50-1.66) 0.77(0.41-1.43) 0.88(0.46-1.67)

Alcohol drinking(/none)
ex
< 1/week
> 2/week

Family hx of DM(yes/no)

Waist circumference (cm)

1.42(0.67-3.02)
1.03(0.69-1.54)
1.50(0.99-2.27)

2.15(1.33-3.46)

1.35(0.63-2.89)
0.99(0.66-1.48)
1.37(0.89-2.09)
2.04(1.26-3.30)

1.05(1.03-1.07)

1.24(0.57-2.70)
0.96(0.63-1.46)
1.03(0.65-1.62)
1.92(1.17-3.16)

1.03(1.01-1.05)

1.27(0.56-2.88)
0.88(0.57-1.36)
1.28(0.80-2.06)
1.99(1.18-3.33)

1.00(0.98-1.03)

ALT(/Q1)
Q2 1.32(0.84-2.07) 1.27(0.80-2.02)
Q3 1.16(0.73-1.83) 1.01(0.63-1.63)
Q4 0.91(0.56-1.48) 0.75(0.45-1.24)
GGT(/QL)
Q2 1.64(0.99-2.71) 1.54(0.92-2.57)
Q3 1.80(1.06-3.05) 1.55(0.90-2.66)
Q4 2.76(1.61-4.73) 2.20(1.26-3.83)

hs-CRP(/Q1)

Q2 1.53(0.93-2.50) 1.58(0.95-2.63)

Q3 1.37(0.83-2.26) 1.39(0.83-2.32)

Q4 1.72(1.05-2.81) 1.74(1.04-2.89)
Adiponectin(/Q1)

Q2 1.00(0.67-1.51) 1.04(0.68-1.60)

Q3 0.74(0.47-1.15) 0.84(0.53-1.32)

Q4 0.75(0.47-1.19) 0.90(0.55-1.46)

HOMA-IR(/Q1)

Q2 1.42(0.78-2.59)
Q3 2.43(1.38-4.28)
Q4 6.53(3.75-11.37)

OR(95% CI): odds ratio(95% confidence interval), Family hx of DM: family history of diabetes
mellitus, ALT: alanine aminotransferase, GGT: gamma-glutamyltransferase, hs-CRP: high
sensitive C-reactive protein, HOMA-IR: homeostasis model assessment of insulin resistance, Q1:
1st quartile, Q2: 2nd quartile, Q3: 3rd quartile, Q4: 4th quartile.
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2 Y- dol =dn7l Skl wel FRdEdd Y dad AdE B FHE|
=%E AFEH2131] & A0 A3RE FAsHA A = S Aow Azd.
< (inflammation)= A|29 P o] Wlolxk dad AFY F7iet BEH A

=, HE Afo e 95 AAE ALT, GGT, hs—CRP % adiponectin 5°] X35
Atk AEA FeA e IR FEIGGN LA BF FE 2ol AN
oy, dAES TURE RS AT E AAB s ALTE A9
g GGT, hs-CRP % adiponectin o] &HdIfaolA sk Aol7t AATE 2
ATl A GGT9 hs-CRP #o] S71&d4E FHdd T 5] g dA F718kA
=, ol €% GGTv A A4 e 2 A W A 2E# 2 (oxidative
stress) & WSt ARE GGT 5ol &% sRdI3do) 3 Fud T3 433
Aol AAH A9 FAFEH[2237], hs-CRP= HA7] w3 EZ(acute phase
reactants)®] stu= A4l AFREEo FAAR ARG E =, =l A Gl A
AAdgor o] F7184EE hs-CRP7}F £718 497 2 A3 2439 fAE
[38]. T A&l Ha 222 3 B igHd 2E2AE0dA ALT S7HF 5389
oo} Aol gldd A4E 2 AFEA A FAFSEHH37,39]. adiponectin A WAl
FoA EH¥H L sHAFs AR Fo| FAT EHE Zrow Aol AEAE S
o] T7FstH adiponectin® @ U FE7} fZAsted 2 AFoAE Fro] AT
= sHddde FHEC] S8kl vt 604 ol =215l adiponectin &
of #Aa7F A28 Ty 2 uAFFT BA Frtel #dol AW A S-[401
2 A Gl A Aadiponectin@ 5ol FF G THES AT £ AJT A9 F
AbetTH41,42]. & A7t o I ARA Ad dS5EAA T GGTS hs-CRPE d
o] FrlstrE FEIGA ol Ad Aol ZU1e o ALT9F adiponectine ¥ & A o]
TEE A AT

dad AL AA WA Adakat FAARe] A 2 A B Foll o]l
A olaH o m WSt Ao AWy UTH43] AAA AElA ol olyA
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