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Abstract

Objective: To investigate the correlation between serum magnesium concentration and thyroid
nodules among patients with type 2 diabetes mellitus (T2DM). Methods: The clinical data of 3936
patients with T2DM who were admitted to the Department of Endocrinology and Metabolic Dis-
eases, the Affiliated Hospital of Qingdao University from March 2013 to October 2020 were col-
lected retrospectively, and the correlation between the serum magnesium concentration and thy-
roid nodules was explored. Results: Among all patients with T2DM, the level of serum magnesium
in patients with thyroid nodules was significantly lower than that in patients without thyroid no-
dules (P = 0.018). According to the level of serum magnesium, the patients were divided into three
groups (lower group, middle group and higher group). We found that the prevalence of thyroid
nodules among the three groups were 18.6%, 18.0% and 14.6% respectively (P = 0.016). Through
further pairwise comparison, it was found that the prevalence of thyroid nodules in subjects with
lower serum magnesium and middle serum magnesium were significantly higher than that in
subjects with higher serum magnesium (P = 0.006 and 0024, respectively), and there was no sig-
nificant difference between subjects with lower blood magnesium and middle serum magnesium
(P = 0.650). Logistic regression analysis showed that the higher blood magnesium level was nega-
tively correlated with thyroid nodules (OR = 0.351, P = 0.027). After adjusting the confounding
factors such as age, gender, smoking, drinking, BM], systolic blood pressure, diastolic blood pres-
sure, triglyceride, total cholesterol, high-density lipoprotein, low-density lipoprotein, creatinine,
serum uric acid, alanine aminotransferase, aspartate aminotransferase, etc., the negative correla-
tion between above still exists significantly (OR = 0.215, P = 0.014). Conclusions: T2DM Patients
with thyroid nodules have lower serum magnesium levels than those without thyroid nodules. A
higher level of serum magnesium is negatively correlated with thyroid nodules, suggesting that
the low level of serum magnesium may be involved in the occurrence and development of thyroid
nodules in T2DM patients to some extent.
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K SPSS25.0 HAFHATG 04T R IES ARSI BN + brfEERoR, Wamsitt
BERFMSTLREA 40560, 2 40 M350 LU BCR I B R R 7 2200 0T AT & IES M E S AR s L A 8 +
VU ddaoR, A EECRAIESHIER; HEBREL n (%)ER, HARRGHERARTEK: PA
logistic [A1J940 B 3-3& T2DM 2 MK T 15 HURIRGS 15 2 M MIASEE. L P <0.05 NERE L% L.
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AHFFITFIN 3936 ATFENHFRHER T2DM B . RIS E S IFFIRIRET, B2k E NG
FHHOR IR S5 2H(678 B FIAR A H HORARGE H 413258 ). H1#¢ 1 AT WL, 7€ T2DM &g, & IEHUR RS
T B BRI TA G IR AIRBREE 4L, 43518 0.87. 0.88 mmol/L (P = 0.018). & Jf H IR AR
ST B P MR BR/K R 2 | T A S FEHFRIR S 4L, 439108 330.78. 322.31 pmol/L (P = 0.033).
Witz Ah, WL R AR AR AR AR RS . PR, BMIL Ye4ifE. #F9KIE. Hh=EE. SHER. meiE
FREEE . RE RS A V. BNEEBE. W RO AT S L S R B = 5.

3.2. AR K FE TRARIRE—MRFIRLE LARIREEE

BERE T S IR BE K B s =254y 8 3 4, WWAHRIDIAA 0.84, 0.91, BPFAK41(0.15~0.83
mmol/L). /] 21(0.84~0.90 mmol/L). #4H(0.91~1.72 mmol/L), % 2 N, =41 AR IR S
BEIRE BN 18.6%, 18.0%, 14.6% (P for trend = 0.016). B PP ELE RN, MAERMRLA S [ 4H 1)
T2DM 3 HOR IR ES 5 B0 R B 2 & T B B = 41(P 4 718 0.006. 0024), MRS a4l T2DM
A R R 45 1 (1) FROR R 3 25 (P = 0.650). FEIMEEACT- 136N, T2DM B (4R R K%,
SRR KN 61.28, 63.22, 65.23 5(P<0.001). HBHEMEFIKEAKT 2 &, 250 79.68, 78.77,
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77.15 mmHg (P < 0.001). A[F B4/ T2DM B EEREEREA . Mm% EREA. SHE . VIE.
B R A IRAE T AR AE AT E 35 22 (P < 0.05).

Table 1. Baseline characteristics of the study population

F 1. MR ABRELER

an ws R g RS ME akE D RE
JOEL ]
n (%) (year) (Kg/m?) (mmHg) (mmHg) (mmol/L)
FOIRIRGE 4 678 366 (54.0)  62.75+11.89 25.74+3.51 138.47+19.04 78.74+11.17 1.22+0.31
THURIRGE T4 3258 1735(53.3) 63.14+£12.58  26.01 £3.82 138.96+18.93 78.62+11.47 1.24+0.33
11z 0.120 —0.740 —1.445 -0.610 0.264 -1.141
P 0.729 0.459 0.149 0.542 0.792 0.254
WRMIED fw=m  wWEW RS WU SR
(mmol/L) (mmol/L) (mmol/L) (umol/L) (umol/L) (U/L)
FURIREEST4H 678 2.73+0.88 1.37(0.98,2.14) 4.66+1.14 330.78+98.46 62(49,78)  18(13,26)
TCHFUIRARGEF4H 3258 2.71+0.97  1.36(0.94,2.06) 4.67+1.36 322.31+93.07 63(50,79) 19 (14,27)
117 0.531 -1.328 -0.272 2.131 -0.810 -1.537
P 0.596 0.184 0.786 0.033 0.418 0.124
1 B o Mgk WA el
(U/L) (mmol/L) n (%) n (%)
FURIRZS T4 678 17(14,21) 0.87 £0.08 192 (28.3) 198 (29.2)
THIRBRGE T4 3258 17 (14, 21) 0.88 + 0.09 940 (28.9) 856 (26.3)
A -1.884 2373 0.086 2.427
P 0.06 0.018 0.77 0.119

Table 2. Comparison of general characteristics and biochemical indexes of objects under different serum magnesium levels

= 2. FRIMEFKF TR RA—AR TR R E IR HREL IR

g lisEl e 2H B F/H/# P
n=1497 n=1280 n=1159
FEHE (year) 61.28 + 12.20* 63.22 + 12.50%¢ 65.23 + 12.42%¢ 33.41 0.000
I FR L (Kg/m®) 25.99 +3.84 26.03 +3.73 25.82+3.71 0.675 0.509
W45 i (mmHg) 138.67 + 18.58 138.84 + 19.15 139.17 +19.22 0.231 0.794
#75K ' (mmHg) 79.68 = 11.10*° 78.77 £ 11.47%¢ 77.15+11.61°° 16.272 0.000
5 % 5 AR B I (mmol/L) 1.20 +£0.31%° 1.24 +£0.32%¢ 1.28 +£0.35%¢ 19.246 0.000
%2 1% 8 2% 4 (mmol/L) 2.66 + 0.90° 2.73+£0.95 2.76 £1.02° 3.691 0.025
Hith =g (mmol/L) 1.39 (0.96, 2.19) 1.34 (0.95, 1.98) 1.36 (0.93, 2.07) 2.847 0.241
S J1E [ B (mmol/L) 4.54+1.19* 4.66 +1.27*° 4.83 +1.43%° 15.548 0.000
IR BR (umol/L) 326.55+97.28 321.51 +90.70 322.69 +93.49 1.092 0.336
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Continued
M AL (umol/L) 62 (49, 78)° 61 (48, 77)° 66 (52, 82)°° 28.307 0.000
BHNEZERF(U/L) 19 (14, 27) 19 (14, 27) 18 (14, 26) 2.091 0.352
B EEEM(U/L) 17 (14, 21)° 17 (14, 22) 17 (14, 21)° 6.263 0.044
FOR RSG5 (n%) 8.271 0.016
H 279 (18.6)° 230 (18.0)° 169 (14.6)>¢
¥ 1218 (81.4) 1050 (82.0) 990 (85.4)
W SH(n%) 0.544 0.762
2 422 (28.2) 368 (28.7) 342 (29.5)
%5 1073 (71.8) 912 (71.3) 816 (70.5)
P (n%) 1.237 0.539
= 403 (27.0) 354 (27.7) 297 (25.7)
& 1092 (73.0) 924 (72.3) 858 (74.3)

a, BURA vs 4, P<0.05; b, BRA vs BE4H, P<0.05; ¢, I vs =4, P<0.05,

3.3. MERKFEERRBETE Logistic EVA5r#r

DU B AR, DU S & FHHRIRES TN AR E T logistic BIHAHT Ron(L3E 3), B
MK 5 R RS T 2 6 IS(OR = 0.351, P=0.027), A=A 1. BAhiAsEERy . PO, WO s #
R 2, HHATIZED logistic [FIAE R, MEKFAIIRE HARIRGE T £ 74AHC(OR = 0.333, P = 0.022). 1
PR 2 LAl B, FEIINIEEE BMIL UR4E)E. #F9KIE. Huh =, SHER. mEEREA. RBERE
B U JRIR. BNFEEEG . BEEEISE G, KPS FURIRGE T U O RIAR B E A7
FE(OR =0.215, P=0.014).

Table 3. The logistic regression analysis between serum magnesium and thyroid nodules

3. MRS FRIREET 2 EHY logistic EYASM

B FRifEiR %= FL/RYE OR 95%CI P
[ -1.047 0.473 4.905 0.351 (0.139, 0.887) 0.027
L Eit) -1.098 0.479 5.249 0.333 (0.130, 0.853) 0.022
PR3 -1.536 0.625 6.038 0.215 (0.063, 0.733) 0.014

B 1. ATREE. B 2. YREAEES. PER. WRJGE. OE. BT 3. UREEAEES. PRI TRE. U, BMIL WR4EE
FPoki. Huh =K. SHER. sEEEES. RERREA. VB, KR SRR, SRR,

4. Wig

2 TR R (T2DM) R BRI 4 H 7 TR — 5% (3], BEAEWFSCRIL, T2DM 2 FEIRAR FR
B (TSH)KT,  IERE0 8 BB 4140 i) R B (T4) ) = BUTOIR AR 25(T3) 054k, T2DM R 3R 24 2 S35
TS B HE ORI BRI SR, 13 5 50 FFOLR MR L 580 2 8 0 45 4 % J D FPOR M 3]

BE(Mg) e — P Y B T, 2 — Pl BB M 76 5, 2 S A 1B (15 & BRI DNA B 25[13].
FRCR I, LB Z M 5N 2 R R RLE 25, JeHU2 2 BURE IR 14]. B T3 SHOKL A MRS
RSy EAEF . BT M A R B I 8 AR K A & W AR DB A TR 7, IR 59 BB P 3 1
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[15]0 AR IMMBEIK P4 A -5 LI LI /K v B Sl it R A 0%, R R IR s OO Rl [ 11] . BRute
Z A, AR MR K P 3 5 3 R A5 At 5 A G b PR s L I JEE A L W PR P R 78 AR A L AR 5
FEYIRK[7] [10]. {BFE T2DM E3EH, AR MK 55 FOPRAREE T 2 8] 1 AH S I AP 5 6 0

BAVWT TR BULE T2DM B, A IF DRSS A B B K T BB T AN A I HUR RS 5 1 B
o KRN R AR BT R B o8 3 4, =4 EE M FURARGE T BR R0 BN 18.6%, 18.0%,
14.6% (P =10.016). W5 BRI, MEBERARZ K h R 4L A T2DM 23 FFOR RS =T 1 S50 R 1 38 v T I 8%
B 43508 0.006 0024). FERZIEZ PRI RS, logistic [FIHHT &L, B i MLEE K5 HUR
JREETT RAMSL AR K R, ZINE MR BErE—EFEE E 25T T2DM B HURIRG TR A K&,

BT 25 T2DM R HUIRIREE 5 R A K R i BARNLE] B AT AE 2 . BRI AR, R8P n]
B R B AU VIAH O [16] . Bertinato Jesse &5 N I IMLBEMR BE S5 08 RG4S i 8 b 1 IR B R KT
EAHAEIK[17]. Heidary Zinat 58 NiE— BRI, 57005 o S 85 mT 50 o 10 i B R0 2 1 10 i 34K dR
(18] [FIN, ZIWFFLRM, JRE R AT RER FUIRIRGE T 0 fE R R 2 [19] [20], J5R & ZARBUAE HAR IR
SEVTIIMLAE /34 o AR FE R A OCEAE ), PTREA BT HOR IR S 5 AR KA R (21, (2, BRI
i SE A E R S RIS 5 T 2 BUNE R B HUR IR T M R A R R AR TR Z i — DI AR &R .

A FCHAAAE— 5 R PR . B 5, RIS RR B 1 X PR R OC R I — PR . R, WTREARELE
52 T2DM B IR AC B B FROPR R 2251 S5 2 1 FE A VR 2% DR 3 R AR 2. AR TR B2 ol s KRR
BT REVERIE FERITAG 2 T PRI £ 3 I /K7 R FROIR R 45 4 22 18] A R Sk
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