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The level of thyroid function in three major mental disorders correlates with the severity of disease symp-
toms. LIANG Chenggian, CHEN Mingxia, LI Xiaojing, XUE Rui, LI Tao. School of Mental Health, Wenzhou Medical
University, Wenzhou 325035, China. Tel: 0577-86699862.

[Abstract] Objective This study aims to evaluate differences of thyroid function among the patients with chronic
schizophrenia, bipolar disorder and major depressive disorder, and assess the relationship between the thyroid function
and the symptom severity of these patients. Methods A total of 515 cases of chronic schizophrenia (n=192), bipolar
disorder (n=157), and major depressive disorder (n=166) with a disease duration of over 10 years were included in this
study. We compared the thyroid function indices among the three groups including thyroid—stimulating hormone (TSH),
triiodothyronine (T3), thyroxine (T4), free triiodothyronine (FT3), and free thyroxine (FT4). Symptom severity was assessed
using the generalized anxiety disorder-7 (GAD-7), the 9—item patient health questionnaire (PHQ-9), and the 90-item
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symptom checklist (SCL—90) psychiatric symptom subscales for anxiety, depression, and psychotic symptoms, respectively.
Results
higher TSH and FT4 levels (P<0.01). In addition, patients with schizophrenia had significantly higher T4 levels compared

Compared to major depressive disorder, patients with schizophrenia and bipolar disorder had significantly

to those with bipolar disorder (P=0.029) and major depressive disorder (P<0.001). T4 levels were significantly
correlated with GAD-7 (B=-0.043, P=0.018) and PHQ-9 (B=—0.051, P=0.009) scores in patients with schizophrenia,
GAD-7 (B=-0.064, P=0.003), PHQ-9 (B=-0.082, P<0.001), and SCL-90 psychotic symptoms subscale (B=-0.020, P=
0.043) scores in patients with bipolar disorder and SCL.—90 psychotic symptoms subscale scores (B=—0.024, P=0.021) in
patients with major depressive disorder, respectively. Conclusions The findings suggest that differences in thyroid
function in chronic schizophrenia, bipolar disorder, and major depressive disorder may be related to the severity of disease

symptoms.
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K # 4> ZL9E (schizophrenia, SCZ) . BUFH & £
(bipolar disorder, BD) Fl & £ #il Al B fi ( major
depressive disorder, MDD ) 245 fift B} UL (%) 55 PR K
PRI, P () AT RE A7 0 [v) )t 1 AR I8 KU ()
R AN [ R A A I PRAE IR IR R A
K FR K AT RE G 15 i e A B e i oAy
W E Y SRR AR, TR MR
I T R R KR A BB ST 45 RO A — B
WFFE A TE MDD & 2 1 HUIR IR R 7K R AR,
A WF5E R B MDD SR HAR IR E KT R
FEAS T 5¢ & B, BD AR A8 & AY 12 FOIR IR R
(thyroid—stimulating hormone , TSH) | = il FF R fii# Jit
2 (triiodothyronine , T3) K JiF B = i B R AR I 4
Fi% (free triiodothyronine , FT3) Zb FH KA TS, i A
F24 SCZ /.35 FT3 Flijie 25 H AR MR & (free thyroxine,
FT4) 7K - i T4 B IR0 55 %% B TSH # 7K F i)
RETES & SCZ PR AIG , i e i A /& Tk H
HIT i 2 AR 5 FOIR R R 5 MRS o e 1 45 & 1D
8 G PEAE IR G AR B REEARDTTE . ARTTEE
182 SCZ . BD FI MDD E e 8. %7 , #8 2 AR IR 2 fig
TE =R h S BORAE IR A5G 2R, 4l B o PG o
iy A B0 I PR ST B, B i A 8 B B AR A Il PR
A

1 ¥&57F%
1.1 FARXT & 9 A 2021 4F 10 H £ 202248 A 1F

B T 2B N R B e A3 B ) JOT A e B e i 10419
SCZ .BD MDD & . AdibsifE : OFF & (E PR
9 -5 A St B2 (] 848 1153 25 56 1 i) (International
Statistical Classification of Diseases and Related
Health Problems, ICD-10)SCZ ., BD 1 MDD i2 Wi ¥
1 ; Q4RI 18~60 &, DU , 45 I T+, /N3= B LA 13
R O AAF R 24 A N AR i E 2
Yy @A 104F . HEBRbRUE : DR PIE R
g NI AR, B A ICD-10 HiAth g
W QEEIREHFLIH I .

AN 515 B1EPE R, o SCZ % 192
i, BD 35 157 9], MDD 3 166 7l %3 4h,BD
R A T A RS S A 537, B2 40 30 141 B AT
19141 151 AAR I 49 451

AWFFEARAFACM T 26 -1 A R B Bt (VLR B
SEBERHE A DA O )R IZ B St A S
HERHESEEMERE .
1.2 HRFZE
121 — AR R R E —RPOR, R
S AR 32 BOE AR R LR BT 4 46 21 (body mass
index, BMI) W AR KI5 40 o
1.2.2 VAR fedeAF R E A MR BH TR
i Al B A JE B K I 10 mL, B T R A P 2R
i, 3000 r/min B0, UM , -80° CIR . RHI%
PEAA R T IN HAR BR T B 484 , A4 TSH . T3,
PR iR 22 (thyroxine, T4) (FT3 J2 FT4 K- 4545
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PRI IE# S %Al . TSH 4 0.550~4.780 wIU/mL, T3}
0.92~2.79 nmol/L, T4 24 41.3~162.5 nmol/L, FT3
3.50~6.50 pmol/L, FT4 4 11.5~22.7 pmol/L.

1.2.3 6 R ERFAE AR TMFER, ATFER
T2 oy S B BB A 1 L S SRR AR AL ok A
YA ) 2 M B BB i & 3K (generalized anxiety
disorder, GAD-7)"" .9 2% H i 35 fa 5 [7] % (patient
health questionnaire—9, PHQ-9)"*"F1 90 T ik [ ¥F
15 ¢ (symptom checklist—90, SCL-90) " Hf % i {k:
e CHIES 7 30 8 380 1) N A 4 ol 48 iy JELARL” |, 265
16 791 W 2 55 AW AN B 55 57, 55 35 101 55 A fig
B 62— A )E TEA KA
2274y BIVEAR T B A A B IS RORS Rt RE
AR BB R AH SRR R

1.3 FitZEAE KA SPSS 26.0 T4 240 o
FEIR BRI 22 7K T FILAE AR 12t 3R A5 23 A5 431, FH Aoz
BCOF ML, L8O M (Q,, Q1A 4
[8] Ht % Kruskal-Wallis H K56 , 5% H Bonferroni
HEAT R 5 LB . EHIPE ] AF % BMLL 52 B A 4F
BEL IR A S5 R 3R, SR FH Spearman AH 5 4347 HHOIR
MR K S E R Z AR R
P 2R KT Al FRAT 43 R AT 0 B0 4 L 48
BArA , LA Gevt2F A St IR AR T8 45
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AR, R FH 22 PR 2R 2 [ml AR AR 4 B H IR AR B R /K
-5 O [R) 95 9 IR ™ B R B G SR B M . RS IR K v
a=0.05 , XU 5 .

2 R

21 — AR =HEENFER (H=12.429, P=
0.002) .BMI(H=24.086, P<0.001) . Z ¥ & 4R (H=
9.199, P=0.010) A 1 & (,#=9.111, P=0.011) H
BG4 225 5 (°=0.049, P=0.976) . HH55 1
(1’=1.444,P=0.486) LG5 i1~ 22 5 . SCZ 4 4F
% KT BD(Z=3.225, P=0.001 ) il MDD (Z=2.794, P
=0.005) 21 . SCZ #1 (Z=4.551, P<0.001) } BD #1
(7=3.875,P<0.001) &% BMI 5 F MDD 4. BD 4l
ZHEER T T SCZ(2=2.865, P=0.004) % MDD
(Z=2.361,P=0.018) 41 . BD(4*=8.911, P=0.003) &
MDD (*=7.121, P=0.008 ) £H £ & 1R 1% i £ T SCZ
H, WFE1,

22 FRBBEEBRKTENERTHEERSS —
20 f8 3 AR IR D g 46 F5 TSH (H=7.553, P=0.028) .
T4 (H=21.709, P=0.001) . FT4 (H=14.628, P=0.011)
KRG 27 22 5 o AHBCT MDD 4, SCZ 2H F1l
BD 41 i) TSH(Z=2.822, P=0.005 ; Z=1.438,P=0.015)
M FT4 (Z=3.520, P<0.001; Z=3.086, P=0.002) 7K *F-

R1 ZHBE-REAR PRBHIKFESERERES

215 n () e BMI(kg/m?) SZHE )
9 %
SCZH 192 30.5(25.0, 38.0)" 70 (36.5%) 122 (63.5%) 23.81(21.08, 27.157 12(9, 16)"
BD 4 157 27.0(20.5, 35.0) 59 (37.6%) 98 (62.4%) 23.62(21.09, 26.12)” 16 (12, 16)?
MDD 25 166 26.0 (20.0, 39.0) 61 (36.7%) 105 (63.3%) 21.51(19.59, 24.91) 12 (12, 16)
215 % SR [veli] TSH(wIU/mL) T3(nmol/L) T4(nmol/L)
SCZ 4 31(16.10%) 3 (1.60%)*" 1.81(1.23, 2.60)” 1.51(1.33, 1.74) 99.00 (81.55, 112.10)"?
BD 33 (21.00%) 13 (8.30%) 1.63 (1.03,2.717 1.43(1.28, 1.65) 91.40 (77.40, 108.80)
MDD 21 29 (17.50%) 12(7.20%) 1.41(1.01, 2.30) 1.42(1.29, 1,57) 84.80 (71.80, 99.50)
25 FT3(pmol/L) FT4(pmol/L.) GAD-7 i34 PHQ-9 4% SCL-90 ¥ #IAE IR 43 24553
SCZ 4 5.10 (4.53,5.70) 17.45 (15.45, 19.50 4(1,97 5(2, 100 6 (4,9)"
BD 41 5.13 (4.66, 5.58) 17.40 (15.30, 19.30 3(0,97 5(1, 120 504,77
MDD 21 4.94 (4.56, 5.44) 16.02 (14.48, 18.10) 10(7,5) 16(11,21) 6(4,9)

TE: BMI, AR BT84 TSH, £ FUR IR 5 T3, = WUHUR R IR 22002 5 T4, FROIR IR 28 5 T3, 30 B9 WU AR B8 s B4, Ui s IR IR 3 s GAD-7, ) iz M AR R
PR s PHQ-9, 9 5% H AR fHERR 1) 45 ; SCL-90, 90 WU tR 11 PP 3% . 1) 5 BD 41 L4, 4 Kruskal-Wallis H K545 , Bonferroni 4% 1E , P<0.05;2) 5 MDD
L, 2 Kruskal-Wallis H¥356, Bonferroni Z: 4% 1F , P<0.0553) 5 BD 41 Fud, 4 ) K, P<0.05;4) 5 MDD 2 HL 8%, 22 2 K 56, P<0.05 .
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O SCZ A T4 K V5 T BD 41 (2=2.179, P=0.029)
HIMDD 2H (Z=4.733, P<0.001) . T3 Fll FT3 /K F7E
M 2R TG X (P>0.05), W1,

KUK B itk S8 7 o, i 301 BRAE 0] AR 0] s 2
HURBRCR K R Ge 127 22 5% (P>0.05) . L3R 2,

ARl GAD-7 543 (H=92.725, P<0.001)
PHQ-9 i 4 (H=155.789, P<0.001) . SCL-90 % i
i AR 3 B #1584 (H=13.109, P<0.001) {7 7E 48 it
2 %% 5. MDD 4 Yy GAD-7 F1 PHQ-9 i 73 & T
SCZ 41 (7=8.504, P<0.001; Z=11.847, P<0.001) Al
BD 41 (Z=8.115, P<0.001; Z=9.670, P<0.001) . SCZ
2 (Z=3.340, P=0.001) 1 MDD # (Z=2.977, P=
0.003) [y SCL-90 A# #fihi IR 73 5 4573 /& T BD 41 .
W1,
23 FREBEEREERTERENXR EREGIMH
B AE R (BMLL A2 BOE AR R O R SE R RS
FHSE o3 Hr it B R - SCZ 4 v, T4 5 GAD-7 B4y
(r=—0.148, P=0.048) 1 PHQ-9 &. 4> (r=-0.176, P=
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0.015) 2 A 3¢ ; BD 417, T4 (r=-0.184, P=0.021)
55 SCL-90 H g P4 i AR 73 1 R A5 0 B A OC
T4(r=-0.303, P<0.001) \FT4(r=-0.168, P=0.035) 5
GAD-7 B/ S A 5E, T4(r=-0.361, P<0.001) .FT4
(r=-0.219, P=0.006) 5 PHQ-9 & /3 th 5 f A1 5 ;
MDD 44+, TSH 5 PHQ-9 £.43 (r=-0.160, P=0.039 )
E 1R 5, T4(r=0.185, P=0.021) 5 SCL~90 K #li fj5
PEREAR 731 A5 70 B IEAH G

DI et 2 A0 PR g HUR BRI R 84 o A 42
LRSI AR  BMIL AZ 2B AR KR RO
SEVRTE RS N 2, 2 R A Il 5 25 R 4R < 7E
SCZ 40+, T4 5 B 3% GAD-7(B=-0.043, P=0.018) .
PHQ-9(B=-0.051, P=0.009) /3 #H 5= Bk ; 7£ BD 21
W, T4 5 B # GAD-7(B=-0.064, P=0.003) .PHQ-9
(B=-0.082, P<0.001) . SCL-90 & i 55 % e Ik 43
i % (B=-0.020, P=0.043) 5% 53 A 5 BX ; 76 MDD 41
t, T4 5 B 3% SCL-90 A% # ik PR AE AR 43 £ £ A5 43
(B=0.024,P=0.021)FHoCHE . W33,

®2 BDAREERRESEEPKIFHEKTE

TE51
W2 n LR (%) p BMI(kg/m*) ZHHFREE) W
7
A 30 28 (22, 36) 18 (60.0%) 12 (40.0%) 29.21(28.04,32.87)"” 16 (12, 16) 7(23.30%)
BT 41 29 (20, 37) 27 (65.9%) 14 (34.1%) 24.68 (23.62, 26.35) 12 (12, 16) 15 (36.60%)
AR 49 27(22, 35) 13 (26.5%) 36 (73.5%) 22.89 (21.61,24.77) 16 (12, 16) 9(18.40%)
W41 /el TSH(IU/mL) T3(nmol/L) T4(nmol/L) FT3(pmol/L) FT4(pmol/L)

S 3 (1.60%)
PR 13 (8.30%)
AT 12 (7.20%)

2.17(1.18, 3.66) 1.50(1.28, 1.70)

1.67 (1.06, 2.32) 1.47 (1.33, 1.73)

1.61(1.05, 2.56) 1.43(1.27, 1.63)

87.40 (71.71, 98.40)
97.50 (82.30, 108.70)
92.20(78.50, 112.10)

5.13(4.87,5.58) 16.45 (15.27, 18.40)

5.36(4.93,5.86) 18.80 (16.40, 20.30)

5.12(4.72,5.43) 17.30(15.20, 18.80)

T BMI, {4 B 4550 TSH, A HUR IR 5 T3, =W HUIRARISE s T4, HORBRER s FT3, Ui 8 = U HVIR RS FT4, s HURBR R . D 5B IL A,
2% Kruskal-Wallis H 55, Bonferroni B 1E , P<0.05 ;2) SIARI EL 4L , 48 Kruskal-Wallis H #6568 , Bonferroni % 1E , P<0.05

K3 T4RFEARRLER T SEE N EHEEERXROLERIESTER

415 A B SE 95%CI P
scz4l FETEREIR -0.043 0.020 -0.167~-0.026 0.018
ELE SN -0.051 0.020 -0.126~-0.027 0.009
BD 41 FEIRAEIR -0.064 0.020 -0.112~-0.018 0.003
FIHBAE AR -0.082 0.020 -0.133~-0.047 <0.001
LRI THERNRIN -0.020 0.020 -0.235~0.627 0.043
MDD 4 IR B ERNEIN 0.024 0.010 0.011~0.097 0.021
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95 M W™ AR 5 FT4 /KOF A6, AHF
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