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in Some Korean Rural Adults

Hye Eun Yun', Mi-ah Han?, Ki Soon Kim’, Jong Park®, Myeng Guen Kang’, So Yeon Ryu’

'Department of Health Sciences, Graduate School of Chosun University; “National Cancer Control Research Institute, National Cancer
Center; *Department of Preventive Medicine, Chosun University Medical School

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

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

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

Conclusions: The result of study could supply evidence to find the high risk population and to determine a strategy for treating
IFG. Further research is needed to explain the causal relationship and mechanisms of IFG.
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Table 1. Status of impaired fasting glucose according
to demographic characteristics unit : n(%)

Table 3. Physical and lipid profiles between groups
of normal and impaired fasting glucose

Total NFG IFG p-
(n=1352) (n=1142) (n=210) value

Sex
Men 499 (36.9) 397 (79.6) 102(20.4) <0.001
Women 853 (63.1) 745(87.3) 108 (12.7)
Age (y)
< 50 260 (19.2) 225(86.5) 35(13.5) <0.001
50 - 59 433(32.0) 386(89.1) 47(10.9)
> 60 659 (48.7) 531(80.6) 128(19.4)
Mean=+SD (y) 57.96+8.02 57.67+8.05 59.55+7.68 0.002
Educational level
Unschooled 235(17.5) 195(83.0) 40(17.0) 0.862
Primary school 714 (53.1) 607 (85.0) 107(150)
Middle school 228 (17.0) 193(84.6) 35(15.4)
High school ormore 167 (12.4) 139(83.2) 28(16.8)
Presence of spouse
Presence 1148 (85.4) 972(84.7) 176(15.3) 0.591

Absence 196 (14.6) 163 (83.2) 33(16.8)
NFG: normal fasting glucose, IFG: impaired fasting glucose.

Table 2. Status of impaired fasting glucose according
to health-related characteristics unit : n(%)

Total NFG IFG p-
(n=1352) (n=1142) (n=210) value

Smoking (pack-years)
None 985(73.8) 848(86.1) 137(13.9) 0.028
<19 103 (7.7) 85(82.5) 18(17.5) (0.003)
20 - 49 128(9.6) 101(78.9) 27(21.1)
>50 118 (8.8) 92 (78.0) 26 (22.0)
Alcohol drinking
None 645 (48.0) 562 (87.1) 83(12.9) 0.002
Ex-drinking 55 (4.1) 45(81.8) 10(18.2) (0.001)
< 1wk 313(23.3) 269(85.9) 44 (14.1)
> 2/wk 331(24.6) 258(77.9) 73(22.1)
Sleeping time (h)
<5 190 (14.2) 159(83.7) 31(16.3) 0.319
6- 7 603 (45.0) 505(83.7) 98(16.3) (0.209)
8- 9 463 (34.6) 391(84.4) 72(15.6)
>10 83(6.2) 76(91.6) 7(84)
Regular exercise
No 1092 (81.4) 922 (84.4) 170 (15.6) 0.846
Yes 249 (18.6) 209 (83.9) 40 (16.1)
Family history of DM
No 1231 (91.5) 1048 (85.1) 183 (14.9) 0.021
Yes 115 (8.5) 88(76.5) 27 (23.5)
Hypertension
No 815(60.3) 712(87.4) 103 (12.6) <0.001
Yes 537 (39.7) 430(80.1) 107 (19.9)

Total NFG IFG p-
(n=1352) (n=1142) (n=210) value

BMI (kg/m?)  24.08+3.06 23.97+3.07 24.69+2.94  0.002
WC (cm) 84.19+7.98 83.64+7.93 87.15+7.62 <0.001
SBP (mmHg) 128.86+18.43 127.93+18.39 133.87+17.85 <0.001
DBP (mmHg) 81.56+11.00 81.17+11.01 83.65+10.77 0.003
FPG (mg/dL) 90.42+9.38 87.46+6.35 106.57+6.16 <0.001
TC (mg/dL) 204.48+38.31 203.73+38.27 208.54+38.33 0.095
TG (mg/dL) 152.11+89.30 148.44+86.78 172.06+99.81 <0.001
HDL (mg/dL) 46.32+10.66 46.39+10.78 4591+9.95  0.553
LDL (mg/dL) 121.86+32.87 121.32+32.65 124.79+33.95 0.159

(): p-value for trend.

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

DM: diabetes mellitus.
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Data are expressed as mean+SD.

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

BMI : body mass index, WC : waist circumference, SBP: systolic blood
pressure, DBP: diastolic blood pressure, FPG : fasting plasm glucose,
TC : total cholesterol, TG : triglyceride, HDL : high density lipoprotein
cholesterol, LDL : low density lipoprotein cholesterol.
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Table 4. Associations between impaired fasting
glucose and insulin resistance and various biological
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 (lUL)* 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 (lUL)* 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 9898.95+4774.30 8314.14+4576.96
(mg/mL)* <0.001

*: mean+standard 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 5. Independent predictive factors for impaired fasting glucose in some rural residents

OR (95% ClI) OR (95% ClI) OR (95% ClI) OR (95% ClI)
Sex (/Male)
Female 0.65 (0.41-1.04) 0.60 (0.37-0.96) 0.46 (0.28-0.76) 0.52 (0.31-0.87)
Age (/< 50)
50-59 0.76 (0.47-1.22) 0.72 (0.45-1.16) 0.69 (0.42-1.12) 0.72 (0.44-1.20)
> 60 1.51 (1.00-2.29) 1.43(0.94-2.18) 1.39 (0.90-2.13) 1.52 (0.97-2.39)

Smoking status (/none)
< 19 pack-years 0.79 (0.42-1.50)
20-49 1.02 (0.57-1.82)
> 50 0.97 (0.54-1.75)
Alcohol drinking (/none)
Ex 1.42 (0.67-3.02)
< 1wk 1.03 (0.69-1.54)
> 2/wk 1.50 (0.99-2.27)
Family hx of DM (no)
Yes 2.15(1.33-3.46)
Central obesity (no)
Yes
ALT (/Q1)
Q2
Q3
Q4
GGT (/Q1)
Q2
Q3
Q4
hs-CRP (/Q1)
Q2
Q3
Q4
Adiponectin (/Q1)
Q2
Q3
Q4
HOMA-IR (/Q1)
Q2
Q3
Q4

0.83 (0.44-1.59)
1.04 (0.58-1.87)
0.94 (0.52-1.71)

1.42 (0.66-3.03)
0.99 (0.66-1.49)
1.41 (0.93-2.15)
2.08 (1.29-3.37)

1.86 (1.37-2.53)

0.75 (0.39-1.45)
0.92 (0.50-1.69)
0.79 (0.42-1.46)

1.27 (0.58-2.76)
0.96 (0.63-1.46)
1.03 (0.66-1.62)

1.94 (1.18-3.18)
1.47 (1.06-2.04)

1.33 (0.85-2.10)
1.18 (0.75-1.86)
0.94 (0.58-1.53)

1.69 (1.02-2.80)
1.88 (1.12-3.18)
2.86 (1.67-4.90)

1.58 (0.97-2.60)
1.39 (0.84-2.29)
1.76 (1.07-2.88)

1.00 (0.67-1.50)
0.73 (0.47-1.14)
0.72 (0.45-1.14)

0.87 (0.44-1.71)
0.82 (0.44-1.54)
0.88 (0.46-1.67)

1.28 (0.56-2.89)
0.88 (0.57-1.36)
1.29 (0.80-2.06)

1.99 (1.19-3.33)
1.08 (0.77-1.53)

1.27 (0.80-2.02)
1.01 (0.63-1.62)
0.75 (0.45-1.24)

1.54 (0.92-2.57)
1.54 (0.90-2.64)
2.20 (1.26-3.82)

1.59 (0.96-2.64)
1.38 (0.82-2.31)
1.73 (1.04-2.88)

1.05 (0.68-1.60)
0.84 (0.53-1.33)
0.89 (0.55-1.45)

1.41 (0.78-2.57)
243 (1.39-4.28)
6.52 (3.77-11.28)

OR(95% Cl): 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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