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Serum Ferritin and Risk of the Metabolic Syndrome in Some Korean Rural Residents
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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). In 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 ;
Korean Rural Genomic Cohort Study (KRGCS). The MS Cl=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, low 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. J Prev Med Public Health 2008;41(2):115-120
Results : The MS was more common in those persons
with the highest levels of serum ferritin, compared to Key words : Cross-sectional study, Ferritin, Iron,
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
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Quartile of serum ferritin
1 I m v Total p-trend
Men, no. 134 132 133 132 531
Age (yrs) 587+ 79 595+ 76 580+ 7.8 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 86.6+ 8.1 879+ 7.8 888+ 6.8 869+ 7.6 <0.001
Systolic blood pressure (mmHg) 1279+159 1292+174 131.8+174 1329+152 1305+16.6 0.007
Diastolic blood pressure (mmHg) 81.4+10.6 820+10.7 84.0+10.6 83.9+10.2 82.8+10.6 0.025
Glucose (mg/dL)y 9.0+ 13 9.6+ 1.3 973+ 12 1017+ 1.3 977+ 13 0382
Total cholesterol (mg/dL) 187.8+335 196.1+44.8 202.3+36.0 1974+36.8 1959+382 0.018
Triglyceride (mg/dL)’ 1176+ 1.7 1258+ 1.8 1466+ 1.6 1647+ 1.7 1380+ 1.7 <0.001
HDL-Cholesterol (mg/dL) 44+115 47+119 432+10.1 448+109 43+11.1 0.940
LDL-Cholesterol (mg/dL) 1105+29.0 1132+349 121.0+30.1 11224303 11424313 0280
ALT (IU/LL) 027+ 14 251+ 15 267+ 15 280+ 14 257+ 1.5 <0.001
Hs-CRP (mg/L)y 06+ 24 07+ 23 08+ 23 08+ 20 07+ 22 <0.020
Ferritin (ng/mL)" 448+ 1.7 90+ 12 1554+ 1.1 2580+ 12 1154+ 20 <0.020
Regular exercise(%) 26(194) 32(242) 30(22.6) 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 (68.4) 106 (80.3) 339 (63.8) <0.001
‘Women, no. 228 230 227 228 913
Age (yrs) 534+ 85 579+ 1.7 596+ 70 61.0+ 59 580+ 79 <0.001
Body mass index (kg/nv’) 242+ 34 239+ 2.8 244+ 3.1 251+ 37 244+ 33 0.001
Waist circumference(cm) 814+ 84 824+ 80 837+ 15 857+ 15 833+ 80 <0.001
Systolic blood pressure (mmHg) 128.7+20.7 125.7+182 1303+194 132.1+19.3 1292+195 0.010
Diastolic blood pressure (mmHg) 81.1+114 789+11.3 819+114 82.8+10.2 8l1+112 0.013
Glucose (mg/dL) 902+ 15 918+ 12 923+ 12 973+ 13 933+ 79 <0.001
Total cholesterol (mg/dL) 202.7+39.5 207.2+414 210.5+364 2163+41.1 20924400 <0.001
Triglyceride (mg/dL)’ 1172+ 1.7 1308+ 1.7 1362+ 1.7 1508+ 1.8 1318+ 17 <0.001
HDL-Cholesterol (mg/dL) 472+ 96 461+ 9.7 460+10.1 46.8+10.1 465+ 99 0.662
LDL-Cholesterol (mg/dL) 1209+319 1250+334 1278+323 1299+334 1259+329 0.002
ALT (IU/LY 202+ 1.5 193+ 14 214+ 15 28+ 15 209+ 14 <0.001
Hs-CRP (mg/L)’ 04+ 24 06+ 23 06+ 23 08+ 22 06+ 23 <0.001
Ferritin (ng/mL)’ 173+ 20 484+ 12 757+ 11 1309+ 1.3 535+ 23 <0.020
Regular exercise(%) 33(14.5) 46 (20.0) 38(16.7) 50(21.9) 167 (18.3) 0.096
Current smoker(%) 3(13) 4(17) 1(04) 4(1.8) 12( 13) 0.848
Current drinker(%) 71 (3L1) 77(33.5) 78 (34.4) 83(364) 309(33.8) 0202
Menopausal status(%) 134 (58.8) 187 (81.3) 205 (90.3) 218 (95.6) 744 (81.5) <0.001
Data are mean +SD, or geometric mean -+ SE*, or n (%)
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(36.8%), 1A} 913 (63.2%)] 0. % 1t &
2o o 77} 5881794, 58017.94)]
%tk & ferritin 77 HAF 1154120
ng/ml, &I A} 53.5+2.3 ng/ml=. ‘FA}o] A o
ARG EAACE Fo8A =9
(p<0.05). B ferritin®] ARZ9 o] ub ¢
Tz 548 vlwst A3 @Ak
A5 ARRA T, s, £57] € o
S1d, S AHE, SAA A, AL,
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(Table 1).

AT A A ST FHES
2} 32.0%, 7} 45.8% = o Aol A] ] =9k
o} Fafo| A EH ferritin AFEY o] w}E
AT 52 224%, 31.8%, 36.8%,
37.1%% 84 feritino] Z7}82 t)A}E
ST AEES AN SR FsH Tt
AT (p-trend=0.006). A 74 &
A F AFAANAET, B A4S
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Tt Sk FAE Bolo, A
HDL-ZH AH =5 49 83
ferritino] &7} 2] shA| 7HAsH3d
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Table 2. Prevalence of the metabolic syndrome and its components by sex-specific quarties of serum 84 feritin A|IAREE 7150 % 3t
ferrtin ferritin ==0] S7Fel] W AR S
Quartle of serum feritin &t vjaE ettt 2t
! 1 i v prrend O A, dH Y STRIEE SAIS AH
Me?lo 134 132 133 132 Oﬂﬁ s & B fenitino] S7He
g/{ztsgolic syndmnlago/ss . 024 L2 (21.56;) 49 (32.2) 49 (22.1) 0.006 = Bk 7E fr o8kl Skl AL, Al
pressure > 130785 pHg 78(582)  84(636)  T5(564)  88(667) 0339
Plasma glucose > 110 pg/d{' 00149 18(136) 26195  27(205) 0.125 /‘}-cH off vl sl A|3ARE2] Bl A1) 7} 2.13
HDL cholesterol < 40 /(¢ 9@40)  S1386) 470353 43(26) 0045 (95% Cl=123-3.69), AJ4AFE2] 1] i}u] w
Serum triglyceride > 150 e/l I[Q61)  47G56)  64@SD)  76(576) <0001
Waist circumference > 90 cqy 0224) G 41353)  ST@32) 0001 221 (95% Cl=126-3.8N)& EA A 07
Women &ttt 18 A A A, hS-CRP
No. 28 230 27 28
Metabolic syndrome 79(348) 9204  111493)  133(588) <0.001 ALTE A3t Model 2, MOdel 3, Model 4]
Blood pressure > 130/85 yyHg' 100480)  106(65) 131(582) 143(633) <0001 A= 5% Az=B o 005
Plasma glucose > 110 pg/l¢ 17075 23(100)  23(100)  42(184) <0001 1 = 2 femitin?} ARG
HDL cholesterol < 50 g/ 40G614) 155674  154(678)  152(667) 0249 Heo] 9l o #ke] 44, Oq ER=el]
Serum triglyceride > 150 e/l 2016 81378 95@19)  114(500) <0001 ~
Waist circumference > 80 o 133(83) 142617  161(109) 179(185) <0001 T, 97 RS BAS A tAE
* Includes individuals who reported current use of antihypertensive medications regardless of blood pressure values. "br:iLT(_)? g 7@ ferntmO] 2‘7 }'UL T i H] i}'lﬂ
z]allllllcelsdes individuals who reported current use of oral hypoglycemic medications or insulin regardless of fasting glucose 7]_ o /1 0}7_” = 7} M 1, Zﬂ 1 /\]__'_ H Oﬂ 1

_ &) A4XFE-2) 9] 79 1) 2] 7} 2.10 (95%
Table 3. Geometric mean (95% confidential 0] WHE ARG+ R ES 1213 C121403.17)2 EAA 02 S959t)

interval) of serum ferritin levels according to the =5 ] )

number of metabolic syndrome components by A S7FAT (p-rend <0.001). WAMSF gaer) g 2712 Sas Algol A=

FPH2F AFVEIFOVEIT  yogel 19] v} o4 Badslo,
wnlj;szm Men Women ’HX]Z]Q'Z—-L} ‘3'13]53] Vc}ﬂ 73‘?‘5 g Torglz:ﬂ— 73%& o E—MJ—, hs- CRPQ]r ALT-‘

0 1078( 9181265  374(292478 7 foriine] Zﬂﬂoﬂ w}a} Ol 28E0 27} 245 Modelo] M= feritin 27}
8(91.8-1265) 4(292-4138) o o)gHA Zrleks 242 R o) A —
1 932( 22-1057) 426(372488) T o, w2 thAESof) tf 8k v Abu] = 5 A
2 126(10041374)  53.1(482-584) = 2HZ0 G farpifingl O
3 sean2ian  s9cisery — HDLEHSHEESE A fenitnd i 0w gojs ebojer et AR
>4 1434 (121.3-169.5)  67.7(61.1-74.9) 9]?_]_- %%/\é O] Oi%hjr Table 2) Oﬂ H] 8H 314}\]_%3421 73_([)‘ EH"]’%jriLoﬂ

trend 0001 <0001 _
- WL FALL VLD B g uliale $AHR A 5%
7} 598 o] g2tk w2 I femitin 8+ W w e A T} (Table 4).
T o A AT Al O 0] o] Ak
A9 A% B feritin AR N O T AT 789 o]
o . 279 7L SNESS B feriin F 7] &
IS 28 348%, A2, 3,4 ARl i’ =
L 2h7} 40.4%, 493%, S88%% B fomitin ) 0 ToT AT (-rend <DOINTable 3).
A= A fenitin © . =45} A
Table 4. Adjusted odd ratios of the metabolic syndrome by sex-specific quartiles of serum ferritin A% A3 ATl #EY S

olo o)A} EEx] o Fu
Qi Model 1 Model 2 Model 3 Model 4 = }Eﬂ H O]-o% 40Aﬂ ] X] o ‘l
c S AL O [e% ] =
OR (95% CIy OR (95% CI) OR (95% CI) OR (95% CI) = EH o o5 }\] K } E]— % Qﬂ‘?’a o]
o £8 HYAT I3k AY B 1Y
1 (n=134) 1.00 1.00 1.00 1.00 oL [7], oA A= [8,19], 5 duty)
2 (n=132) 1.69(0.97-2.94) 1.51(0.82-2.79) 1.50 (0.81-2.80) 1.42(0.76-2.65) aay o] =
3@=133)  213(123369) 1.74(0953.19) 168 (0913.11) 151 (081-2.82) ledl 9 57k 23,10], H5 H]“& (7,101}
4(n=132) 221(1.26-3.87) 1.69 (0.91-3.14) 1.63 (0.87-3.07) 141(0.74-2.68) = o o] A& A3 98 Q
p-trend 0.024 0.286 0356 0.594 EH/\]— o [3’6] o /] g E% H Ha
‘Women EL]-?_ O] O]}: 740; E_J‘E]J—l 2}9_
1 (n=228) 1.00 1.00 1.00 1.00 1:% 1‘— EH/\]—X]'“] L]—O]ﬂ, ;(] [ez[KeRp =5 6]—
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) ;_]--7 2 e E;
30=227)  148(099221) 141 (0922.15) 135 (0.88-207) 133 (0.87-205) T AWy Qe AT 4% E Hasta
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) o) A0 2k BA)
p-trend 0.001 0.051 0.107 0.162 Mr/]—' lﬁb} - ‘—?—/] E}Eﬁ C
3z v = (I =
“OR, odds ratio; CI, confidence interval 01]}\1 T g;g femtmo] 5/ ]’% T% EHA]' 5
Model 1: Adjusted for age and alcohol intake (menopausal state in women). T o] Z7)sl= Adkoe] ¢)o o =z
Model 2: Adjusted for age, alcohol intake (menopausal state in women) and body mass index. T‘_‘ ] ° ]— ]—L Ci ° ] A M#L}’ _L I‘
Model 3: Adjusted for age, alcohol intake (menopausal state in women), body mass index and hs-CRP(log-transformed). —CH @ 9l % % Z‘" ?ﬂ' }2} EH oﬂ /\1 = Q 7§

Model 3: Adjusted for age, alcohol intake (menopausal state in women), body mass index, hs-CRP(log-transformed), ..o = 6 ol =
ALT(log-transformed). ferritine WA -9 o Aol
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