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Objectives : The purpose of this study was to examine p=0.006) and women (58.8% vs. 34.8, p<0.001). [n both

the relationship between serum ferritin and the metabolic sexes, the greater the number of MS components presents,
syndrome (MS). the greater the serum ferritin levels. After adjustment for
Methods : We conducted a cross-sectional study of 1,444 age, alcohol intake, and menopausal status, the OR for
adults over age 40 and under age 70 that lived in a rural metabolic syndrome, comparing the fourth quartile of ferritin
area and participated in a survey conducted as part of the with the first quartile, was 2.21 (95% confidence interval ;
Kaorean Rural Genomic Cohort Study (KRGCS). The MS Cl1=1.26-3.87; p-trend=0.024) in men and 2.10 (95%
was defined as the presence of at least three of the Cl=1.40-3.17; p-trend=0.001) in women. However, after
followings: elevated blood pressure, iow high density further adjustment for BMI, hs-CRP, and ALT, the ORs
lipoprotein cholesterol, elevated serum triglycerides, were statistically attenuated in both sexes.
elevated plasma glucose, or abdominal obesity. After Conclusions : Moderately elevated serum ferritin levels
adjustment for age, alcohol intake, menopausal status, were not independently associated with the prevalence of
body mass index (BMI), high sensitivity C-reactive protein the MS after adjusting for other risk factors. Further studies
{hs-CRP), and alanine aminotransferase (ALT), odds ratios are needed to obtain evidence concerning the association
(ORs) for the prevalence of the MS by sex were calculated between serum ferritin levels and the MS.

for quartiles of serum ferritin using logistic regression
analysis.
Results : The MS was more common in those persons
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with the highest levels of serum ferritin, compared to m: Cross-sectional study, Ferritin, lron,
persons with the lowest levels, in men (37.1% vs. 22.4%, Metabolic syndrome
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Table 1. Clinical and biochemical characteristics of 531 men and 913 women according to quartiles of serum ferritin

#4 Ferritin® AT 2240] e

117

Quartile of serum ferritin

1 | o v Total p-trend
Men, no. 134 132 133 132 531
Age (yrs) 587+ 79 595+ 76 580+ 78 59.1+ 82 588+ 79 0.899
Body mass index (kg/m’) 233+ 29 237+ 29 243+ 29 244+ 30 239+ 30 0.001
Waist circumference(cm) 845+ 70 866+ 8.1 879+ 78 888+ 6.8 869+ 76 <0001
Systolic blood pressure (mmHg) 12719+159 1292174 1318+174 1329£152 1305166 0.007
Diastolic blood pressure (mmHg) 814106 820107 84.0+10.6 839+102 828106 0.025
Glucose (mg/dLy 90+ 13 9.6+ 1.3 973+ 12 101.7+ 13 977+ 13 0382
Totat cholesterol (mg/dL) 187.8+335 1961448 20231360 19744368 1959+382 0.018
Triglyceride (mg/dLy 1176+ 1.7 1258+= 1.8 1466+ 16 1647+ 1.7 1380+ 17 <0.001
HDL-Cholesterol (mg/dL) 44+115 47119 432+10.1 44.8+109 43+11.1 0940
LDL-Cholesterol (mg/dL) 1105+29.0 113.2+349 121.0=30.1 11224303 1142+313 0.280
ALT (IULLY N7+ 14 251+ 15 267+ 15 280+ 14 257+ 15 <0.001
Hs-CRP (mg/Ly 06+ 24 07+ 23 08+ 23 08+ 20 07+ 22 <0020
Ferritin (ng/mL)* 48+ 17 99.0+ 12 1554= 11 2580+ 12 1154+ 20 <0.020
Regular exercise{%) 26(194) 32(242) 30(226) 28(21.2) 116 (21.8) 0.811
Current smoker(%) 40(29.9) 54(40.9) 40(30.1) 48(364) 182(34.3) 0.142
Current drinker(%) 65(48.5) 77(58.3) 91(684) 106 (80.3) 339(63.8) <0001
Women, no. 228 230 227 228 913
Age (yrs) 534+ 85 519« 11 596+ 70 610+ 59 580+ 79 <0.001
Body mass index (kg/m?) 242+ 34 239+ 28 44+ 31 251 37 244+ 33 0.001
Waist circumference(cm) 814+ 84 824+ 80 837+ 15 857+ 15 833+ 80 <0001
Systolic blood pressure (mmHg) 1287207 1257+182 1303194 1321£193 1292+195 0010
Diastolic blood pressure (mmHg) 81.1+114 789+113 819+114 828+102 81.1x11.2 0013
Glucose (mg/dLy 902+ 15 918+ 12 N3+ 12 973+ 13 933+ 79 <0.001
Total cholesterol (mg/dL) 202.7+395 2072+414 2105+364 2163+41.1 209.2+40.0 <0.001
Triglyceride (mg/dL)y 172+ 17 1308= 17 1362 17 1508+ 18 1318+ 17 <0.001
HDL-Cholesterol (mg/dL} 472+ 96 46.1+ 9.7 460+10.1 468+10.1 465+ 99 0.662
LDL-Cholesterol (mg/dL) 1209+319 1250+.334 1278+323 12994334 1259+329 0002
ALT (IULLY 202+ 1.5 193+ 14 214+~ 15 28+ 15 209+ 14 <0001
Hs-CRP (mg/Ly 04+ 24 06+ 23 06+ 23 08+ 22 06+ 23 <0.001
Perritin (ng/mL)’ 173+ 20 484+ 12 757+ L1 1309+ 13 535+ 23 <0.020
Regular exercise(%) 33(145) 46 (20.0) 38(16.7) 50(21.9) 167(18.3) 0.09
Current smoker(%) 3(13 4( 17 1(04) 4( 1.8) 12(1.3) 0.848
Current drinker(%) 71 (31.1) 77(33.5) 78 (34.4) 83 (364) 3090 (33.8) 0.202
Menopausal status(%) 134(388) 187(81.3) 205 (90.3) 218(95.6) 744 (81.5) <0001

Data are mean = SD, or geometric mean + SE*, orn (%)
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Table 2. Prevalence of the metabolic syxdrome and its components by sex-specific quartiles of serum

femitin
Quartile of serum ferritin
I I m v p-trend
Men
No. 134 132 133 132
Metabolic syndrome 30(224) 42(31.8) 49(36.8) 49(37.1) 0.006
Blood pressure > 130/85 ppHg' 78(58.2) 84 (63.6) 75(564) 88 (66.7) 0339
Plasma glucose > 110 pg/dgt 20(14.9) 18(13.6) 26(19.5) 27(20.5) 0.125
HDL cholesterol < 40 pg/d¢ 59(44.0) 51(38.6) 47(35.3) 43 (32.6) 0.045
Serum triglyceride > 150 mg/d¢ 35(26.1) 47(35.6) 64(48.1) 76(57.6) <0.001
Waist circurnference > 90 ¢ 30(224) 49(37.1) 47(35.3) 57(432) 0.001
Women
No. 228 230 27 228
Metabolic syndrome 79(34.8) 02(404)  111(493)  133(58.8) <0.001
Blood pressure > 130/85 prHg' 109(480) 106(465)  131(582)  143(63.3) <0.001
Plasma glucose > 110 pg/dgt 17( 7.5) 23(10.0) 23(10.1) 42(184) <0.001
HDL cholesterol < 50 mg/dé 140(614)  155(674)  154(678)  152(66.7) 0249
Serum triglyceride > 150 mg/de 72(31.6) 87(378) 95419)  114(500) <0.001
Waist circunference > 80 ¢ 133(583)  142(61.7)  161(709)  179(785) <0.001

* Includes individuals who reported current use of antihypertensive medications regardless of blood pressure values.
t Includes individuals who reported current use of oral hypoglycemic medications or insulin regardless of fasting glucose

values.

Table 3. Geometric mean (95% confidential
interval) of serum fenitin levels according to the
number of metabolic syndrome components by
sex

No. of

Men ‘Women
components
0 107.8( 918-1265)  374(29.247.8)
1 932( 822-105.7)  426(37.248.98)
2 1226(1094-1374)  53.1(48.2-584)
3 1256(1112-1420)  579(51.8-64.8)
>4 1434 (1213-169.5)  67.7(61.1-749)
p-trend 0.001 <0.001
3} 498 B4 Yoo

AR AL BA feritin Al 1A oA
UAFZETL 34.8%, A2, 3, 4 AFE-9) ol A
= Z}7} 40.4%, 49.3%, 58.8% % 87 ferritin

FEo| g ST THEE oot
Al Z7}8tS T} (p-trend <0.001). TIARS
T A F Yo g7 ol 1T
ARSI el B o) Hek d
A feritin®| 57}3101] HJrE} o4 270l
T3 Stk FAE 1Yo, A
HDL'?—EE]i\-E]%Q‘FE 84 ferritin2} -
st #EAJ o] ST (Table 2).

ASEE T RAY oAt
2 8 ferritin B vl éﬂ, ',
o] RO A hALEFT T4 849 0]
279 77t SV E 94 fenitin 75
o] Z7}3+S3 T} (p-trend <0.01)(Table 3).

Table 4. Adjusted odd ratios of the metabolic syndrome by sex-specific quartiles of serum fenttin

) Model 1 Model 2 Model 3 Model 4
Quartile
OR (95% CTy OR (95% CI) OR (95%CI) OR (95% CD)

Men

1(n=134) 1.00 1.00 1.00 1.00

2(n=132) 1.69(0.97-2.94) 1.51(0.82-2.79) 1.50(0.81-2.80) 142 (0.76-2.65)

3(n=133) 2.13(1.23-3.69) 1.74(0.95-3.19) 1.68 (091-3.11) 1.51(0.81-2.82)

4 (n=132) 221(1.26-3.87) 1.69(091-3.14) 1.63(0.87-3.07) 1.41(0.74-2.68)

p-trend 0.024 0286 0356 0.594
Women

1(n=228) 1.00 1.00 1.00 1.00

2 (n=230) 1.09(0.73-1.62) 1.15(0.75-1.75) 1.10(0.72-1.68) 1.12(0.73-1.72)

3(n=227) 148(0.99-2.21) 141(092-2.15) 1.35(0.88-2.07) 1.33(0.87-2.05)

4 (n=228) 2.10(1.40-3.17) 1.78 (1.15-2.76) 1.65 (1.06-2.57) 1.61 (1.03-2.51)

p-trend 0.001 0.051 0.107 0.162

* OR, odds ratio; CI, confidence interval

Model 1: Adjusted for age and alcohol intake (menopausal state in women).

Model 2: Adjusted for age, alcohol intake (menopausal state in women) and body mass index.

Model 3: Adjusted for age, aloohol intake (menopausal state in women), body mass index and hs-CRP(log-transformed).
Model 3: Adjusted for age, alcohol intake (menopausal state in women), body mass index, hs-CRP(log-transformed),

ALT(log-transformed).
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