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(Abstract)

Diabetes is a major chronic disease with increasing prevalence among older adults,

management is crucial for preventing complications.

and fasting glucose

This study examined the association between thiamine

intake and fasting blood glucose, focusing on gender differences, in older adults with diabetes. Data were drawn

from the 9th Korea National Health and Nutrition Examination Survey (2023) including 472 adults aged >55

years with diabetes. Thiamine intake was assessed by the 24-hour dietary recall, and fasting glucose >126

mg/dL was defined as high risk. X2 tests, t-tests, and logistic regression analyses were conducted. In men, those

consuming <1 mg of thiamine had a significantly higher risk of elevated fasting glucose than those consuming

1~2 mg (Model 2: OR=2.13, p<.01; Model 3: OR=2.55, p<.01). No significant associations were observed in

women (p>.05). Low thiamine intake was significantly associated with elevated fasting glucose in older men

with diabetes, suggesting the need for gender-specific nutritional strategies for glycemic control.
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Subjects from 2023 KNHANES
(N=6,929)

n=3,832 exduded Il

Reasons for exclusion:
. Aged < 55 (n=3832)

Incdluded in this study (n=3,097)

n=2,320 excluded

(n=234)

Reason for exclusion:
» + non-DM(n=1,030) or pre-

DM(n=1,126) or DM missing data

Included in this study (n=707) |

n=235 excluded

Reasons for exclusion:

_| » missing data for thiamine(n=14), body mass index(n=27),
duration of DM(n=133), blood pressure(n=1), education(n=17),
physical activity(n=43)

Included in this study (DM) (n=472) |

Male .

Female

(n=242)

(n=230)

Figure 1. Flow-chart for study participants selection.
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Table 1. General characteristics of subjects according to gender (N=472)

YXY / 1Y Pry #xtol Eo8l M ZLYL| oiF

(il

o o

=0Oo

b gg Ha

Male Female
Total
(n=242) (n=230) t or X2
Characteristics
n (%) or n (%) or n (%) or (02)
M=SD M=SD M=SD
-2.04
Age (years) 67.41%0.40 66.71%0.53 68.25*+0.57
(.043)
Education < Middle school 259 (51.4) 99 (39.9) 160 (60.1) 34.64
> High school 213 (48.6) 143 (68.8) 70 (31.2) (<.001)
Household income  O1 & Q2 286 (54.9) 135 (47.2) 151 (52.8) 9.93
Q3 & Q4 186 (45.1) 107 (62.1) 79 (37.9) (002)
Smoking Non-smoker 400 (82.8) 179 (46.7) 221 (53.3) 44.46
Present smoker 72 (17.2) 63 (88.8) 9 (11.2) (<.001)
Drinking Non-drinker 89 (17.3) 16 (24.3) 73 (75.7) 20.76
Present drinker 383 (82.7) 226 (60.2) 157 (39.8) (<.001)
Physical activity No 70 (14.8) 32 (48.8) 38 (51.2) 0.91
(day/week) 1~2 63 (12.9) 36 (61.9) 27 (38.1) (.404)
>3 339 (72.3) 174 (53.6) 165 (46.4)
-4.34
Body mass index (kg/m’) 24.89+ 0.18 24.52+ 0.21 25.32+ 0.27
(<.001)
-3.20
Duration of DM (years) 57.04%= 0.51 55.12% 0.67 59.28+ 0.66 (002)
-1.32
Systolic blood pressure (mmHg) 125.11% 0.81 124.64% 1.07 125.67x 1.02 (190)
. . 3.35
Diastolic blood pressure (mmHg) 72.88+ 0.44 73.63% 0.62 71.99+ 0.52 (001)
-1.90
HbAlc (%) 6.79% 0.05 6.82+ 0.07 6.77% 0.07
(.059)
2.92
Fasting blood sugar (mm/dL) 129.03+ 1.69 133.17% 2.38 124.18% 2.02 oh
7.12
Daily energy intake (kcal) 1,713.33%+ 36.23 1,950.37+ 53.18 1,435.50% 39.18 (<.001)
<.
-0.48
Thiamine intake (mg) 1.05% 0.03 1.17£ 0.05 0.90* 0.04
(.636)
) ) 0.99
Triglyceride (mg/dL) 128.96+ 3.73 134.60% 5.12 122.35% 5.10 o
0.11
Low-density lipoprotein (mg/dL) 79.65% 1.52 75.30% 1.98 84.75+ 2.32 )
-0.68
High-density lipoprotein (mg/dL) 51.34* 0.69 49.01% 0.88 54.08+ 0.89 (499)
-0.85
Total cholesterol (mg/dL) 148.83+ 1.70 142.83+ 2.32 155.88* 2.56 (398)

Note. Unweighted frequency(weighted %); DM=diabetes mellitus; M=mean; SD=standard deviation.
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@) ZAHA

gAAA = FHE 98 Ao] PP e
o, 8AIZE o) & F AUde sk
TEYGE g4 HAE Pureauto S GLU
(Sekisui, Japan) Al¢FS A}8-8}e] Hitachi A5
#2497] 7600(Hitachi, Tokyo, Japan)2 ©]-&3}]
mg/dLE ZAHE #tolth HbAlew 14%
A FZv}E T I MHPLC, High Performance
Liquid Chromatography method) 4]0 2
HLC-723G7(Tosoh, Tokyo, Japan) H|E ©|&
sto] EAE gholdth A A FEFA
A, AYE Ad Z# 2H E(LDL-C, Low
Density Lipoprotein-Cholesterol), 1% Z| sl
Z9|2HE(HDL-C, High Density Lipoprotein-
Cholesterol), & Z# 2~HE)& 8AIF o] &
5 & dAS AFsko] Hitachi A5 497
76002 AMESE 4o Z =A™ Fro|dle
™, LDL-C¢ HDL-C= ¥ #4715 A&
sto] 217 2ARor BAY otk vl

ARGzl +98 BE AN BBE
38) AAEE W 9 9% FABE 59
BPEn, ol e mzsE AAE E9

A A s T8dnh

m. J+43

-

1. g7 XtEol oIyt Alstd 3 dY

AT A AT ARSIEA B A7) B
EAd tg 71€ BAXE <Table 1>l AA|
stk HA 4729 F P 2429(51.3%),
4L 230H(48.7%) 1Atk tldAte] F A
B 674140409 2H, B2 66.71+0.53
Al, 9432 6825:057THZ oJAo] f2l3tA
O EUTHp<.05). &5 HAY 514%7F &
Z ol3tQ A, IF ol A0l 688%E A

AB12%)ET FosHAl E=UTHp<.001). 7H

aSTEME A8 AR & Qd°ll 3l
et vl Fe 62.1%, 9L 37.9%
Z Yeht froldk Abel& BEth(p<.05). &
o A A FdA= FAEE88%)°] A4

(112%) BT} fFolatAl Bkl (p<.001), oF&
HA F43(60.2%)°] 4(39.8%) BT} 2] 5HAl
EUTHp<.001). AAZFLE AHE 7F {3
zZo17F AR (p>.05), YA F 1Y &
TS ote HlEo] WA o4 A A
B A5 Bkt

AAFATE Hi 24.89+0.18kgm*H .M,
o] A 25.32+0.27kg/m?>E H|TF WMol s}
R, FAS 2452:021kgm’E HAF HF
of a3 HTHp<.001)(P. Park, Li, Ding, &
Park, 2023). B8 97172 H 57.04+0.51
WHo a1, &J43(59.28+0.66%)°] B4J(55.12+0.67
WET fofsiAl AAthp<01). 77| 42
W9(124.64+1.07mmHg) Z 343(125.67+1.02mmHg)
g Aolzh Aok (p.05), o]
e YA (73.63+£0.62mmHg) 0] & A4 (71.99+
0.52mmHg) 2.t} -9 &HA ETHp<.01). HbAlc
FA= 243(6.82£0.07%)F 1 4(6.77+0.07%)
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Table 2. Laboratory data and health related behaviors according to daily thiamine intake in male

(N=242)
Group of daily thiamine intake
< lmg 1~2mg > 2mg
t or X?
Characteristics (n=111, 44.9%) (n=109, 46.1%) (n=22, 9.0%) -
D
n (%) or n (%) or n (%) or
M=SD M=SD M=SD
, -0.09
Body mass index (kg/m’) 2427+ 0.29 24.63%+ 0.33 25.15%+ 0.69 (931)
-0.75
Duration of DM (years) 55.74% 1.07 55.09% 0.92 52.25* 2.09 (453)
1.38
Systolic blood pressure (mmHg) 127.17+ 1.87 122,11+ 1.12 124.90% 4.25 (169)
0.07
Diastolic blood pressure (mmHg) 74.59% 1.00 72.70%= 0.80 73.66% 1.36 (545)
1.45
HbAlc (%) 6.87% 0.13 6.81%= 0.10 6.68% 0.25
(.149)
-3.28
Fasting blood sugar (mm/dL) 129.27+ 2.96 137.98+ 4.04 128.03*+ 6.49 (00D
-3.76
Daily energy intake (kcal) 1,512.92+ 48.52 2,230.77+ 75.04 2,697.50% 201.64 (<.00D)
-0.75
Triglyceride (mg/dL) 137.10+ 8.26 13497+ 7.15 120.25+ 8.18 s
-0.89
Low-density lipoprotein (mg/dL) 75.61%= 2.98 75.76=% 2.67 71.39+ 5.92 (375)
-1.02
High-density lipoprotein (mg/dL) 48.07%= 1.31 49.60%+ 1.25 50.71=% 2.69 (309)
0.96
Total cholesterol (mg/dL) 143.09% 3.56 143.26* 3.15 139.27+ 7.45 (338)
Smoking Non-smoker 83 (44.2) 81 (47.2) 15 (8.6) 0.07
Present smoker 28 (46.8) 28 (43.1) 7 (10.1) (.789)
Drinking Non-drinker 9 (52.2) 5 (36.1) 2 (11.7) 1.30
Present drinker 102 (44.3) 104 (46.9) 20 (8.8) (.256)
Physical activity No 19 (50.6) 9 (34.6) 4 (14.8) 2.49
(day/week) =2 17 (46.6) 14 (37.7) 5 (15.7) (.088)
>3 75 (43.5) 86 (49.9) 13 (6.6)

Note. Unweighted frequency(weighted %); DM=diabetes mellitus; M=mean; SD=standard deviation.
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froldk ApolE HolA  Skth(p>.05).
TEEGE o4 (124.18+2.02mg/dL)°] EA
(133.17+2.38mg/dL) 2T} o akA gkt
(p<01). & AH et @At 3HF A
A e WFA(1,950.37+53.18keal)o] o A
(1,435.50+39.18kcal) T} §-9J8HA] kot
(p<.001), ElopRl AHFS A8 1 o3 A
olF HolA eskth(p>.05). TAAY, LDL 4
HDL FH2HE, F ZFEZHE FA AR

3 Aole felatA] LT po05).

2. 49| Elotl My o mE AZ &
=

9 Oz m=242)5 3} Eloftl A
o wet Al JEoR o] A% A
<Table 2>°l A|AJatATE AA gt F 1Img
n)ek AH TS 44.9%(nm=111), 1~2mg AFHTFE
46.1%(n=109), 2mg %3} AFHTL 9.0%(n=22)
Atk FEIFTE A JdE 3 7T AolE
HAOH(p<01), Hotvl HFHZo] 1mg 7|7t
AFTNA 129.27+2.96mg/dLZ 71 Sk,
1~2mg AFHTS 137.98+4.04mg/dL, 2mg 23}
AHTE 128.03:649mg/dLE YERTE =3
S olUA] AFHFNAE Fogt ztol7t Q)
Ko, Eoprl HH o] F7tdrE oA
AAZFE FoetAl F718HATHp<.001). T,
AAZFAF, F= FH71Z, d9, HbAlc,
ZAA, LDL 2 HDL Ed2HE, & 249
2HET 22 ey 17 3™ #FoA
= A " 2 ot Zelzh JehA] $sk
(p>.05). ¥4, =5, AASE 5 dF 54

3|

A% Elopdl AFF wWE FoA Aol=

rlr ol

HZE A ZUTHp>.05).

m w

. 01do| Ejotll gF o mME HY &

E A
=1 O

b

r

o4 tdAm=23005 3+ Elowl AHTF
of Wt Al Adoz o] A3 A=
<Table 3>°l] AASFATE AA thdA F Img
H) vk AHTFE 65.0%(n=154), 1~2mg A3+
30.6%(n=67), 2mg =¥ AAFHTS 4.4%0=9)%
o} 3 duA] dHFe Al Je 2 oS
ApolE B OH(p<.01), ElokRl A3 o] 1mg
u|nk Aol A 1,202.37+34.64kecal 2 7HY S
Rk, 1~2mg A3 TS 1,827.31465.07kcal, 2mg
Z3 AFHTE 2,158.38+250.76kcal 2 LFEFRE
o} b, AAFAS, S 73 89
HbAle, 35E9, $AA, LDL % HDL &

d2HE, T FUzHES 22 grde A

]
e AP o, I A= <Table 4>
AASAT Model 12 dH3 3F oA
HAFE RAZAT, Model 2= Model 1]
S5E, M A5FE §9, o7 A
< F7I2 RASATE Model 32 Model 2

AAAZ Az GAHA F£2E FHR

=2 off kBl o
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Table 3. Laboratory data and health related behaviors according to daily thiamine intake in female

(N=230)
Group of daily thiamine intake
< lmg 1~2mg > 2mg
t or X2
Characteristics (=154, 65.0%) (n=67, 30.6%) (n=9, 4.4%) ®
D
n (%) or n (%) or n (%) or
M=SD M=SD M=SD
\ 1.25
Body mass index (kg/m’) 25.36+ 0.35 25.15%+ 0.50 25.93% 1.02 (215)
-0.83
Duration of DM (years) 59.92* 0.85 58.95* 1.19 52.20* 3.88 (408)
-1.20
Systolic blood pressure (mmHg) 125.92+ 1.37 126.40+ 1.87 116.79+ 4.47 (23%)
0.33
Diastolic blood pressure (mmHg) 71.94+ 0.68 72.22+ 1.00 71.17%+ 2.83 (743)
0.77
HbAlc (%) 6.80* 0.08 6.68% 0.12 6.87% 0.33
(.441)
-0.68
Fasting blood sugar (mm/dL) 123.82+ 2.48 124.52=+ 3.38 127.11+ 5.88 (499)
-2.86
Daily energy intake (kcal) 1,202.37+ 34.64 1,827.31=% 65.07 2,158.38% 250.76 (005)
-0.01
Triglyceride (mg/dL) 121.89% 7.59 121.64%+ 7.24 134.13%+ 13.23 o0
-0.19
Low-density lipoprotein (mg/dL) 82.05+ 2.98 87.38% 5.11 106.44% 9.42 (85%)
-0.27
High-density lipoprotein (mg/dL) 53.77% 1.13 54.47+ 1.82 55.91% 2.79 787)
0.38
Total cholesterol (mg/dL) 153.04=* 3.44 158.42+ 5.86 80.10*+ 10.23 (704
Smoking Non-smoker 147 (64.4) 65 (31.0) 9 (4.6) -0.14
Present smoker 7 (79.6) 2 (20.4) 0 (0.0) (.706)
Drinking Non-drinker 54 (69.0) 18 (29.4) 1 (1.6) -0.08
Present drinker 100 (63.5) 49 (31.0) 8 (5.5) (.784)
Physical activity No 8 (76.0) 10 (24.0) 0 (0.0) 0.05
(day/week) =2 18 (58.3) 7 (33.4) 2 (8.3) (.949)
> 3 108 (63.6) 50 (31.6) 7 (4.8)

Note. Unweighted frequency(weighted %); DM=diabetes mellitus; M=mean; SD=standard deviation.
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Table 4. Odds ratios for fasting blood glucose according to daily thiamine intake by logistic regression

(N=472)

Daily Model 1

Model 2 Model 3

Outcome o
thiamine

Adjusted OR(p) (95% CI)*

Adjusted OR (95% CI)° Adjusted OR (95% CI)*

FBS>126 mg/dL

Male 1~2mg 1
< Img 1.86 (.067) 0.96~3.61
> 2mg 1.17 (741) 0.45~3.07
Female 1~2mg 1
< Img 1.27 (.507) 0.62~2.62
> 2mg 0.75 (.677) 0.19~2.97

1 1
2.13 (.025) 1.10~4.11 2.55 (.020) 1.16~5.60
1.36 (.530) 0.51~3.62 1.12 (.841) 0.36~3.56
1 1
1.28 (.511) 0.61~2.66 1.70 (.209) 0.74~3.88

0.77 (.709) 0.19~3.16 0.64 (.692) 0.07~5.81

Note. CI=confidence interval, DM=diabetes mellitus, FBS=fasting blood sugar, OR=0dds ratio.

"Logistic regression for obesity with daily thiamine intake after adjustment for age and daily energy intake.

"Logistic regression for obesity with daily thiamine intake after adjustment for age, daily energy intake, education, household

income, smoking, drinking, physical activity.

“Logistic regression for FBS with daily thiamine intake after adjustment for age, daily energy intake, education, household

income, smoking, drinking, physical activity, body mass index, duration of DM, systolic blood pressure, diastolic blood

pressure, HbAlc, triglyceride, low density lipoprotein cholesterol, high density lipoprotein cholesterol, total cholesterol.
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¥ AF e A, HIHCE Eob ] #E Tl dFE VA= Fa3T A
FHE Bl AATFS FEIEE Y @A A A 9lo®E HIUH O (Walker et al.,
A& Ao web va BASHTE AT A 2014), IEAY A7) FAEHAE MY & ¥
3, oA G Ao Hit Aol PR IS A+ 8AoTHLee et al, 2015). whet
o E%oH, wE FEH THALASES FAh0l A 1" A4 T A9 3e us FF
AR =it FAEe 49 9 SFE&0] o AW olsiet Ay] Hel| FAH FIFES
froetAl =%, A9 ke AAZEE F F UASE AlAeHH, ol wet Ad o
FZ vlgo] =4 eyt T3 g4 d ws 5 183 9EE oS Z2I35
H o]& 7|7te] Aon, FEIY £F:e QA A AR AF A Apde] g
GART Yotth dHA, HbAle ¥ F XE 3l
AxeE AE Aozt gk oA B ot 2 AT EA g s 4 ET
1 AFHES Al & {Fo7 Aort ¢l AUFHCE & AAFH FEE Ko, 18
Rew, ZAXE FARA A G A4 AAAH FHoHol s ALEHIL g
ol dHZFo] Img PIRHY AS FHEYE S8 FUsiith 7€ dFdAE o4 =2
126mg/dL ©]dd $@ol FolstA ko, 2 A His) AAH Ade] FEstar AA
oAgolMe Fogk dEAdel YA st A BUAAC]l Aoty RuHO™(Youn et
o o2 A= 04*401]/\1 7 olF & al, 2020), o2 AAA AL o8 HI
=l 146“4 7t B=W fge] ot AR 2] #Ee oHEE AL vhsAel =
3 A3 A FH(Kautzky-Willer et al., 20142} THGuo et al, 2021). w24 o4 Iy &
-]fi TS AR 7] Sl E Wik Al #Ede AAE A AEF AdES

bl
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OB AT By F 04 ol 1 ol HE Aol ddnn A AEe 4%
2 ¥ wol BRI HYATS AN
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A H7 ol 71Zde] 3 Ad Bt d & |

oh, W7 #d FFo| FhHoz AFAHYL  THWang et al, 2022). ol= ¥ 44 A<
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(Mohamed et al, 2020). AAZLEFS FaH
Ao A Qled 744 4, 89 =4 §
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