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Background: The overload of iron in the body is known to cause oxidative stress and inflammatory damage to cell and tissues, leading to diabetes
mellitus. The relationship between serum ferritin, which reflects body iron storage, and insulin resistance has been reported in several studies. The
triglyceride glucose (TyG) index using fasting blood sugar and triglyceride is a useful marker of insulin resistance. This study aimed to determine
whether there is an association between serum ferritin and TyG index.

Methods: The study participants consisted of 4,718 adults who visited Soonchunhyang University Cheonan Hospital, Korea, for regular health check-
ups in 2020. Participants’ serum ferritin, triglyceride, fasting blood sugar, height, and weight were measured. Participants were separated by sex and
divided into four groups according to quartiles of serum ferritin level. The correlation between ferritin and TyG index was analyzed.

Results: TyG index was significantly higher in participants with higher serum ferritin quartiles in both sexes. Moreover, elevated serum ferritin levels
were independently associated with TyG index after adjusting for age, body mass index, physical activity, drinking, and smoking (P<0.05).

Conclusion: In this study, serum ferritin was positively correlated with TyG index in healthy Korean adults.
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Shi= Zlo] F:83t 9Ju|E 7Hh

29 AFoA= HEy ded A9 BAE home-
ostasis model assessment of insulin resistance (HOMA-IR)E A}-&-5}]
A5t FEEEH 5 ed 558 S0t ded A
F/dE B715h= HOMA-IRE &7} &of it Aol &8
3 AR QEd sew S40] offaL vl-go] wot A7 4
YA EO| A Wol A=A =th 1A el AFES T4
A =29t FEEFO 2 H7Fok= triglyceride glucose (TyG) index
7b FEEAL Qlok o]= SA%ks Fol |7 Abdehal 2 R
Sol=E Uein el A/E Uehdle AEZH HOMA-IR
Hr} o435t AT St A4k HAEITENO ki B A
oAM= A +AAE g2 4 HHd $X9 yG
index®] A& Fot 114} SHTt.

i
1. AL

20209 1€95E 20208 129714 S-S F 4 At
AASHAE S 2T 204 o) B 135708 O R oFA
ok HZE A5 SAe AU 786800 o1E F BHUY, C
B HiolH A HAAE G AS W, 1FEH, HIE
& WEuEe Ad% AAdSo] e AE 1 & £
aspartate transaminase (AST)2} alanine transaminase (ALT)7} LA

71Z(AST: 40 TU/L, ALT: 40 TU/1)9] 2815 235t 732, creatinine
A7} 2a12] 71%(1.2 mg/dL)yE 23t 79 WEF7F 4,000 cells/pl
ojgko] ALY 10,000 cells/pL 01491 79 IFE CHH-g Thifo]
5 mg/L 2ARE 3%, WG MASZ wiAIsH] 915 2% w1
©o] 15 ng/mL HHL -2} @/dollAT 400 ng/mL o]l 73S o
/gollA 300 ng/mL Q1 %, SmIF=H 2|7} EAolA 13 g/dL
]9k, ool Al 12 g/dL w]ekel AL, HEAE B85t e B
£ Algsto] HFA o2 ARl 4,718l

2 A= AT HEY 713-E2 429198 (Institutional
Review Board, IRB)2] 5-Q1-& gFo} 44519 T}H2022-07-030).

2. Ay

AR el A BAES AASIAT AAAS © Fora
£ AgBsict ol5L W Al . AFol that FolAel st
ek B2 B9 798G, BAY, FE B8, §, 34
S5 AERo] o) ZABIT B9 ARl A4S, TAES, vl
Foloz BRalolt St Ha 19 B 5 xelol
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. TyG index<= Guerrero-Romero
570] Aok T} FA0 2 A
TyG index=Ln[fasting triglycerides (mg/dL) X fasting glucose (mg/dL)/2]

3. SAEY

qV3AES] YHEA L 716 8AE S5 W] iyt #
HAL HEE Fleh tWIAE o, o= FEsto] £A4SHIAL &
% HEd 219 WiZ&o] whet ARERZ HFSlelith gARe
g4 g2E 471 150 ng/mL ©]5kQ] B¢ ANAFE A<, 150.1-
206.0 ng/mLQ] 5 ARARE S, 206.1-278.0 ng/mLl 739~ A3A
B4 278.1 ng/mL ©1d A AlARE AR BRI oA
o] &4 2|8l 4227} 37.7 ng/ml °J5}Q1 - ANAHE S, A2AL
FE 37.8-63.3 ng/mLR] 9, ABAHERSE 63.4-103.0 ng/mlL
1 4% 103.1 ng/mL °1FR1 B A4ARE A= EF 2%
w2el AHE9jo] W2 TyG index, Uol, ALHAS, TEEE, 54
A, FA, &5, 7 del 450 15 1 H]
+ BAREA O 2 WAL 7holAlE A8E ol8sto dide

% #2g Kol 3t TG index] A4S SIS

el FN

1o

A% SRR A

SFITt B4 A2 IBM SPSS statistics version
26.0 (IBM Corp., Armonk, NY, USA 831910 EAA 89|

FE20.05 UFEO.Z 59Tk

o
0,

ER

1. A HE AR B2 UMY 54

AT A= 4,718B o2 FAF 2,90178(61.5%), 1A+ 1,817
(38.5%)01{c}. Bt AFL AL 43.65+7.944], oA} 42.0549.234]
21 2F 2 Aol i3l gAe] B 24 H=E AlARE el
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A TyG indexi= 8.7140.56, A2, 3, 420l A] 8.7340.53, 8.81£0.57,
8.80+0.58% 7 Hd $E0] WE TyG indexi= TAX2E
SJ5HAl S7FoFATH(P<0.05). ERE FAtOIA AAFA, A
H2E ARE 7 ARSF SAH LR FoloHA STHHAL ol
sttt 253 FA Al vl ZE0lA $ARCE ofv] Y=

Zfol7} vhehiA el ARSI ol de s

o}o o=L
Aoyt =

Table 1. Health related characteristics of male by serum ferritin quatiles

Ji-In Lee, et al. Associations between Serum Ferritin and Triglyceride Glucose Index

T2 B0l S7ISHTH(Table 1). oA ollA B w=id AR
Aol WE TyG index 8.29+0.49, 8.35+0.49, 8.3940.54, 8.53+0.53
2 @4 Hg’lo] I7FEE TG indexs BAIZLZ F-ou]oHA
S7FoITH(P<0.05). ARt = B3 HHE AHE $7F ok
5 Hol, A, 3E5IGF BF S7ote F¥S AL FAA

O SNt AYFASE AR R AR A 27

Serum ferritin (ng/mL)

Variable P-value
| (£150.0) I (150.1-206.0) Il (206.1-278.0) IV (>278.1) Total
Number of patients 739 716 732 714 2,901
TyG index 8.71+0.56 8.73+0.53 8.81+0.57 8.89+0.58 8.78+0.57 <0.001
Age (y) 45.06£8.51 43.29+7.70 43.27+7.69 42 94+7 65 43.65+7.94 <0.001
BMI (kg/m?) 24.57+2.99 24.81+2.87 25.18+2.97 25.7143.23 25.06%3.05 <0.001
Triglyceride (mg/dL) 140.31494 24 141.60+80.44 155.73+194 .11 170.47+131.64 151.94+102.45 <0.001
FBS (mg/dL) 100.86+19.17 99.67+13.70 100.18+17.12 101.27£17.18 100.50+£16.93 0.026
Exercise 0.933
Less than 30 minutes or no exercise 271 (36.67) 265 (37.01) 275 (37.57) 273 (38.24) 1,084 (37.37)
Regular exercise 468 (63.33) 451 (62.99) 457 (62.43) 441 (61.76) 1,817 (62.63)
Drinking <0.001
None 217 (29.36) 195 (27.23) 173 (23.63) 130 (18.21) 715 (24.65)
Mild 350 (47.36) 312 (43.58) 318 (43.44) 326 (45.66) 1,306 (45.02)
Severe 172 (23.27) 209 (29.19) 241 (32.92) 258 (36.13) 880 (30.33)
Smoking 0.292
Non smoker 246 (33.29) 204 (28.49) 214 (29.23) 215(30.11) 879 (30.30)
Ex-smoker 325 (43.98) 341 (47.63) 325 (44.40) 314 (43.98) 1,305 (44.98)
Current smoker 168 (22.73) 171 (23.88) 193 (26.37) 185 (25.91) 717 (24.72)
Values are presented as number only, meantstandard deviation, or number (%).
TyG, triglyceride glucose; BMI, body mass index; FBS, fasting blood sugar.
Table 2. Health related characteristics of female by serum ferritin quatiles
) Serum ferritin (ng/mL)
Variable P-value
| (<37.7) II(37.8-63.3) Il (63.4-103.0) IV (>103.1) Total
Number of patients 458 451 456 452 1,817
TyG index 8.29+0.49 8.35+£0.49 8.39+0.54 8.53+0.53 8.39+0.52 <0.001
Age (y) 39.3616.15 39.44+6.98 42.3749.55 47.05+£11.19 42.05+9.23 <0.001
BMI (kg/m?) 22.85+3.58 22.70+3.48 23.26+3.50 23.75+3.63 23.14+357 <0.001
Triglyceride (mg/dL) 96.50+59.47 99.55+51.55 105.80463.59 115.33+61.01 104.28159.48 <0.001
FBS (mg/dL) 93.95+11.75 95.01+£14.99 96.05+15.38 99.73+21.48 96.18+16.40 <0.001
Exercise 0.893
Less than 30 minutes or no exercise 188 (41.05) 186 (41.24) 184 (40.35) 176 (38.94) 734 (40.40)
Regular exercise 270 (58.95) 265 (58.76) 272 (59.65) 276 (61.06) 1,083 (59.60)
Drinking 0.016
None 296 (64.63) 279 (61.86) 290 (63.60) 290 (64.16) 1,155 (63.57)
Mild 140 (30.57) 135 (29.93) 127 (27.85) 111 (24.56) 513 (28.23)
Severe 22 (4.80) 37 (8.20) 39(8.55) 51(11.28) 149 (8.20)
Smoking 0.125
Non smoker 427 (93.23) 423 (93.79) 422 (92.54) 413 (91.37) 1,685 (92.74)
Ex-smoker 21(4.59) 18 (3.99) 17 (3.73) 31 (6.86) 87 (4.79)
Current smoker 10(2.18) 10(2.22) 17 (3.73) 8(1.77) 45 (2.48)

Values are presented as number only, meantstandard deviation, or number (%).
TyG, triglyceride glucose; BMI, body mass index; FBS, fasting blood sugar.
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. 83X H2|E1 TyG index?| YA

24 {8 TG index?] ZH2Q AL S5 A5
U AP0l FFE A= = tH#Oﬂ s 54 & o5 A3
SARAE AlYstgitt. HASHA] &2 AdeiollA @3 sZiEe] ot
2 G index FAATE FRFNA 19.635 (14.115-25.155), = A]
19.862 (15.213-24.510)2 9| FHBAE HATL SAXC & FoH|
FHP<0.05). Model 1974 &t |40l Lpo], AEFAG, 25, =
T, FALEE AR H H2EH TG index®] S EAI5H
o} ol Al 13.604 (10.637-16.571)& EHoIE]QloH EA| 2 9-0]4o]
YEREAL, R square gH2 0.04401 22 4.4%5HE Agd &= Q. of
Ao Mz S| A G 8.948 (6.467-11.429)F Y] AL BAES HY O
H EAIHOZ 796l R square £ 0.1572 15.7%HE A5E
2> ATH(Table 3).
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27} 7Kl Wt TG index’t S2I5H Z7Fet AT Q14 Aat
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IR} sl B Tl ofw] Q= /o] AATHP<0.05).
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Table 3. Adjusted multiple linear regression analysis of TyG index by sex-specific quartiles of serum ferritin
) Male Female
Adjustment
pe P-value B P-value

None 19.635 (14.115-25.155) <0.001 19.862 (15.213-24.510) <0.001

Model 1° 13.604 (10.637-16.571) <0.001 8.948 (6.467-11.429) <0.001

Adjusted R? 0.044 0.157

*Multiple linear regression analysis.
PAdjusted for age, body mass index, exercise, drinking, and smoking status.
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