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Relationship between thyroid hormone levels and frailty in patients with type 2 diabetes mellitus:
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[ Abstract] Objective To investigate the relationship between thyroid hormones levels and frailty in patients with type 2
diabetes mellitus ( T2DM ) . Methods Data were obtained from a cross-sectional study, which was a follow-up of the METAL study
(a 5-year community-based follow-up study on risk factors for chronic complications of diabetes ) conducted from April to June 2023.
The study included 897 adult patients with T2DM from 11 communities in Shanghai. The degree of frailty was assessed using the frailty
phenotypes, which included weight loss, fatigue, reduced physical activity, decreased walking speed, and reduced grip strength.
General information of participants was recorded, and the levels of thyroid hormones [ free triiodothyronine ( FT; ), free thyroxine
(FT,), and thyroid-stimulating hormone ( TSH ) ] and thyroid antibodies [ thyroglobulin antibody ( TgAb ) and thyroid peroxidase
antibody ( TPOAb ) | were measured. Multivariate logistic regression analysis was used to examine the relationship between thyroid
hormone levels and frailty phenotype. Results  After adjusting for age, gender, body mass index ( BMI ), smoking status, presence of
hypertension or heart failure, duration of diabetes and glycated hemoglobin ( GHbA,, ), multivariate logistic regression analysis showed
that FT; levels was the protective factor with weight loss ( OR = 0.71, 95% CI 0.51-0.99 ) and low grip strength ( OR = 0.61, 95% CI
0.43-0.86 ) (all P < 0.05) . Conclusions FT; levels are negatively correlated with weight loss and low grip strength in patients with
T2DM, suggesting that low FT; levels may be associated with an increased risk of frailty in this population.
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Table 1 Basic demographic characteristics and thyroid related indicators of participants

W H B (n=897) B (n=457) It (n=440)
WY 1 % 70.57 +7.31 70.97 +7.19 70.15 +7.42
W24 /n (%) 166 (18.50) 159 (34.80) 7 (1.60)
R In (% ) 123 (13.70) 109 (23.90) 14 (3.20)
BMI/ (kg/m*) 24.30 +3.24 24,53 +3.13 24.06 +3.32
TSH/ (mIU/L) 2.29 (1.60, 3.30) 2.08 (1.55, 2.89) 2.59 (1.69, 3.71)
FTy/ ( nmol/L) 4.21 (3.84, 4.58) 4.33 (3.99, 4.65) 4.12 (3.71, 4.42)
FT./ ( nmol/L) 16.30 (15.05, 17.75) 16.50 (15.13, 17.95) 16.13 (14.90, 17.53)
TgAb (+) /n (%) 49 (5.46) 6 (1.30) 43 (9.80)
TPOAb (+) /n (%) 69 (7.70) 18 (3.90) 51 (11.60)
GHbA /% 7.28 +1.46 7.31+1.37 7.26 + 1.54
BRI RE /47 13.00 (8.00, 20.00) 13.00 (8.00, 20.00) 13.00 ( 8.00, 20.00)
5 In (%) 123 (13.70) 48 (110.50) 75 (17.00)

x2 BRBEEXERSEBENXRLER
Table 2 Comparison of the relationship between thyroid related indicators and frailty

% Y T 2 T 3

; OR (95%Cl) P OR (95%CI) P OR (95%CI) P i
FT; 0.81 (0.57, 1.17) 0.267 0.73 (0.48, 1.12) 0.147 0.72 (0.46, 1.12) 0.142
FT, 1.01 (0.92, 1.12) 0.798 1.01 (0.91, 1.12) 0.865 0.97 (0.87, 1.09) 0.600
TSH 0.91 (0.80, 1.03) 0.152 0.92 (0.80, 1.06) 0.242 0.91 (0.78, 1.05) 0.187
TgAb (+) 0.45 (0.16, 1.29) 0.136 0.53 (0.18, 1.60) 0.260 0.60 (0.20, 1.82) 0.366
TPOADb (+) 0.90 (0.44, 1.83) 0.766 1.21 (0.57, 2.56) 0.623 1.07 (0.46, 2.47) 0.881
TSHI 0.91 (0.80, 1.03) 0.151 0.92 (0.80, 1.06) 0.240 0.90 (0.77, 1.04) 0.153
TTSI 1.00 (0.99, 1.01) 0.113 1.00 (0.99, 1.01) 0.195 1.00 (0.99, 1.01) 0.108

TE: A1 B TRARRY (LA OB ) FIP; R8RS 2 FERR) 1 ABERE S8R ( H TR, i ), TRIR
( FRTRI, S ), BMI, SRR E MR R0 s IRIE; B8 3 7abi 2 fOJEal LMl R . GHbA.. AR
.IEO

®3 FRBHAZRSUERBEIZHEBXR

Table 3 Relationship between thyroid hormone parameters and frailty components

s . AL 1 Al 2 Al 3
g K i H
OR (95%CI1) P OR (95%CI ) P{E OR (95%CI) P

HAEE  FT,

RS B AT 0.66 (0.50, 0.87)  0.003 0.71 (0.51, 0.98)  0.035 0.71 (0.51, 0.99) 0.044
i 1.28 (0.86, 1.92) 0.224 1.57 (0.98, 2.53)  0.062 1.51 (0.92, 2.48) 0.104
ARAAE B Bk D 0.86 (0.63, 1.18) 0.348 0.94 (0.65, 1.37) 0.751 0.93 (0.62, 1.39) 0.722
SR 1.16 (0.90, 1.50)  0.255 1.04 (0.77, 1.41) 0.803 1.14 (0.83, 1.57) 0.407
BT 0.81 (0.61, 1.07) 0.144  0.61 (0.44, 0.85) 0.003 0.61 (0.43, 0.86) 0.004

HAE & FT.

RAR g R gs 1.08 (1.00, 1.16) 0.038 1.11 (1.02, 1.20) 0.015 1.08 (0.99, 1.17) 0.081
W% 57 1.11 (0.99, 1.24) 0.079 1.13 (1.00, 1.28)  0.060 1.12 (0.99, 1.28) 0.078
IR AR 1% 2 > 0.98 (0.90, 1.06) 0.643 0.94 (0.85, 1.03) 0.169 0.93 (0.83, 1.03) 0.138
25 T R 1.04 (0.97, 1.11) 0.272 1.03 (0.95, 1.11)  0.539 1.01 (0.92, 1.09) 0.963
271 F K¢ 0.96 (0.89, 1.03) 0.217 0.95 (0.87, 1.03) 0.180 0.93 (0.85, 1.02) 0.121

A7 TSH

AR AR 42 1.01 (0.93, 1.09) 0.869 1.03 (0.93, 1.14) 0.617 1.03 (0.92, 1.15) 0.590
7 5% 0.96 (0.84, 1.09)  0.491 0.97 (0.87, 1.03) 0.673 0.97 (0.83, 1.14)  0.750
HRAAR TS S e > 0.95 (0.86, 1.05) 0.332  0.98 (0.86, 1.11) 0.695 0.99 (0.86, 1.13) 0.878
T R 1.02 (0.95, 1.11) 0.575 0.99 (0.89, 1.09) 0.807 0.95 (0.85, 1.06) 0.338
P2 51 T % 1.03 (0.95, 1.12) 0.430 1.03 (0.93, 1.14) 0.539 0.99 (0.88, 1.10) 0.826

TE: BRL 1B AR (LIS SN ) FOPER; RORL 2 FERORY 1 AYRERT S iRe ( BRI, 2 ). ARIIRG
( PRI, S ). BML, S e iUE . R0 sl AR IE; BORL 3 7ERRY 2 ARl b B PR EE . GHDA,, AYAL
IED
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