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Abstract

Objective: The study aimed to investigate the risk factors of readmission for major depressive
disorder (MDD) patients. Methods: The risk factors for readmission of MDD patients were ex-
plored by retrospective investigation using the Hospital Information System (HIS) to collect inpa-
tient medical records of MDD patients admitted to Qingdao Mental Health Center for the first time
between January 1, 2019 and May 31, 2019. Results: The study included 404 records. Multivariate
regression analysis showed that psychosis symptoms, negative attempts, and albumin may be in-
dependent factors of readmission in first hospitalized MDD patients, when other confounding fac-
tors are controlled. The receiver operating characteristic curve (ROC) for all three factors showed
an area under curve (AUC) of 0.576 of psychosis symptoms, negative attempts AUC of 0.579, and
an albumin AUC of 0.548, which, when combined, increased to 0.655. In addition, there was a sig-
nificant difference in survival analysis between the two groups with or without psychosis symp-
toms, with or without negative attempts, and with or without normal albumin indicators. Conclu-
sions: Psychosis symptoms, negative attempts, and abnormal albumin markers contribute to
readmission in first hospitalized MDD patients. This finding may provide new directions for the
treatment and prevention of MDD patients.
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db
1. =

FEREEAFE N SRR R R E B RN 2 —, —HIEZAMIKE. 2019 EH— R Rk S 2o, 0
ABAE(major depressive disorder, MDD) A& fi H S5k M FFS #HBAS 2 —, HL7EIE B4 BR A0 48 110 32 B0 i
PHE RS B TE. 1990 421 2019 47 (1 £ /R HHI i 35 67 41 T 4 BR 47 40 32 B0 TR R A i 25 44,
H 2019 FEH4 ETF 6 fr[1]. T 2019 4EJ5, SHrAUEREEIRAT, FE T E 2RO @R . AR
IR, 2020 FEARRKLHHE T 5320 77 MDD £3#[2]. MDD & —ZRPMEME. B R M NRHE R3], BE
AFRIL, REH MDD BEELLIE UMEYT ERERG R 785G, (HEKA—FHEEEYD NS
JE TR BEARRER, QRIS ERERIRE, RAT N NS H AR [4] [5] [6]. #Ufi, #RZ MDD
2R HIGEK N E 4T MDD (iR 51697 B EE,

ZIF TR, ZRaR K L FE N MDD B35 E K[7] [8] [9] [10]. BEAAHIFRIL, i,
PN OG5 MDD SEME R BEMG: WAV TRIMAERR K I ARRER S I R K 2
5 MDD ## IR R B EM, WANESE R A, MBiEr:S MDD B # R R EEMC. R, HA
Cgeit2t. PREHIE . MRS RARBESI AL Y. G, H Ih) 255 TR R BN IR F 5 4R [11] [12]
[13]. Hk, 7EZ AP IR R AR AN OS2, IRARKHE. MEAEAR SR &R 5 MDD &K [1AH
KT o] 5 A A 1 TS0 RN T TSR B o

TEWGIR B, BmpIvE . MARER. BEERER . AEaiRT Sl i@ i BB R A BT B3]
FBEH A& MDD B3 E R I EEF ML R10]. A0S EIEHE) BB A, HeE S s T
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bt MDD B H ARG R Z, N RIFIIRRG] . R T TR IE 012 10 58 LR 1 I PR AR 3
2. &
2.1. ARFR

EHL2019 4 1 H 1 HZE 2019 4F 5 H 31 H T & Bk eh DA .08 AR A& 2 BibsifE () MDD
B IR © HBRIZWOARTE B BRPi 5 7 K2 Wibr 28 10 A (ICD-10)H B4MARAE 12 Wids it
RP9mA% A F32~F33; @ AUCHE KAERT(RITE 2019 4 LLRT AR A R AEBE 4 Jh), AR i, se%; © %
AR . HEBRFRAER: @© 28 MDD ZAMUHAREMERE: @ 18 HLATN: @ PRAIH 22 sl FL 1;
@ APBEwr 6 M™H W AT AR TLIRIT

2.2. BUEXIE

AA R A BB A 77 v, R T D R G (HIS) AT By ikt ARl 2019 4 1 H 1 HE
2019 4F 5 H 31 HEXAERL MDD 845 WA B Ji1E S — VI 78 SORME i1 11 R 3y v 2], DL
W ORIX Se i 7 BRI L SE W] 5. C A BB A A 58 BOR R S0 R NBURAE B, BRI RATATR
P )

RO 7E H B et | dlim R soRcEE R, P s B R HE: — RN DS ARHE, B K.
JRRE S R IRPAREIRREE . A AR . ABEET 251550 . HAR R D) B8 (Triiodothyronine, T3,
Thyroxine, T4, Free Triiodothyronine, FT3, Free thyroxine, FT4, Thyroid Stimulating Hormone, TSH). A fL(JR
B HEE. LR AN R A SR AR DU MR FRFR) S ER 25 - AR B . MBORIE A BF A
Bt J& O H RS S A MG I, 2% T A 3RAS BEA% AR SRR e — I & P NBE A5 B 36 7B
2. AR A AR Z AP R EEE RNRLE 2 FEN[10] [14], BT DAASHEFEH I BB B A
HIS HA] 25 A B 4F A RN B R s (RIFR N B IS T) dge g AN I 2021 4 5 5 31 H).

2.3. GiitE

{81} IBM SPSS Statistics 25 #AFHEATSE M. A Gt IR R IR, T 8 BORHA A B
W IEAMERL S, RIS AR A S B AESHIG K, VR R B 7 .56/ Fisher i
DINEZ AT S, W& 3R 3EAT B 3R logistic [B1)H, #5513 logistic [ JH 430445 Frh (P < 0.2) 1 K 2 244
ANTEZ R E Logistic [BA 53 #r 1, fiik th 5 MDD &2 BB AH R fE R K 2 (P < 0.05 AZERAH BEN).
B2 KR RBIHHTEA B3 2 7 KR R iE i GraphPad Prism 8 22 il 521838 TAERFIE B Z& (receiver operating
characteristic curve, ROC). [/} H Kaplan-Meier (KM)7EATAAF 4041, FEiET Log Rank #6556 .

3. &R

WIS LT 17 404 4y Horb 2 SN FENBE HR BE 02 W i) BB 1 47 4, R NBE i B
3 357 4y o BARGE RAN R : © S8 8 AL B ) MDD 58 TR 4 -5 2R TN e 28 799 4L 1) 2 S 1k o i ) 26,
RS NBEHT RS SRRN 2P RS IR . AR SR AE SRR RN AR
EMEZEFRP <0.05) (WA 1) @ X3 1 h&REREHE RAER MDD &3 BB & AEHET BRI 3K logistic
WA 2) AT, ERIEHNRAF R, ABEaT SRS AR 2P R PR . AR & SR
. AEASHNESE AR MDD & BB & EBAHGNEP <0.05); @ ZREREIASHINR
AR 2 R P <02 WIATARZE, HULAr L, e R A F RN R, s EaERB = 0.928,
Wald = 6.474, P =0.011, OR = 2.530). M (B = 0.700, Wald =4.185, P = 0.041, OR = 2.013). HEH(B
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=2.045, Wald = 6.119, P = 0.013, OR = 7.733) [ G/ B (X fE B i1 MDD f835 & 28 BN B i b 37 52 ] 25 (L
% 3); @ ROC &R, ZARBIEGHTH P <0.05 F&ERLRUT: FEBUAEAE#R IR AUC
69 0.576. FEEA AW S AUC {H 0.579. AEATRAFIER 57 AUC {5 0.548, KL LR
ZEGERIT, ATLIIRASE R AUC {E, Bl 0.655 (LI 1)e © FEERAPEATREAR MEREIR . A A A T
B AEARBRIER 5SERNAR AN R RESE G2 R . SAFEFREIT: AMEE
R PR AL P2 2B AP I 180 22,131 A, AR 10 MR AL P24 2R A7 I 18] 2 20.402 S H (P
=0.017), AEAHRSLLI P AR TR 22.236 AN H 1A TH RIS 20 17 35 AL A7 I [R] D 20.893
MHEP = 0.037), AERAERIESHAPYAELFLR Y 21.934 AN H, 1 E & A bs 55 4P A A7 1 [
AN13.111 AP <0.001) (LA 2).

Table 1. Demographics, clinical characteristics, and blood markers between the readmission and non-readmission groups of

first hospitalized patients with Major Depressive Disorder (MDD)
= 1. BRERRHY MDD BEBAESARBNARABAOZITE. IBKRFFE. MKHEFRS IR

Bl MDD % (n = 404) Flylz P
L = FREEZ)/ (0(%)) FABE(n =47) AFAE(n =357)
Ga 60.89 + 15.35 56.77 £ 13.62 -2.368 0.018
el 1.089 0.297
5 19 (14) 117 (86)
4 28 (10.4) 240 (89.6)
Y ERVNITA 0.179 0.672
By 7(10.1) 62 (89.9)
LU 40 (11.9) 295 (88.1)

BRI K (R) 58.36+51.49 57.75 +36.29 -1.187 0.235
() 84.05 + 99.05 68.25 + 86.57 -0.962 0.336
R 53.87 + 15.60 51.10 + 14.65 —1.548 0.122

KRt 0.007 0.931
x 41 (11.6) 313 (88.4)
g 6 (12) 44 (88)
Lo YR AR g 3.147 0.076
x 7(6.8) 96 (93.2)
e 40 (13.3) 261 (86.7)
NG aT SRR R 2 6.203 0.013
I 18 (18.8) 78 (81.3)
H 29 (9.4) 279 (90.6)
/AP 4 2.656 0.103
I 37 (10.6) 312 (89.4)
H 10 (18.2) 45 (81.8)
A R MR 5.429 0.020
x 30 (9.6) 282 (90.4)
H 17 (18.5) 75 (81.5)
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Continued
ARG IR 2.080 0.149
I 6 (7.1) 78 (92.9)
H 41 (12.8) 279 (87.2)
FEREIEIR 0.902 0.342
I 4(7.7) 48 (92.3)
5 43 (12.2) 309 (87.8)
a3 4.425 0.035
x 23 (9.1) 231 (90.9)
H 24 (16) 126 (84)
JSYEEARS 0.020"
i1 41 (10.7) 343 (89.3)
S 6 (30) 14 (70)
MAEA 0.258"
EH 43 (11.2) 342 (88.8)
S 4(21.1) 15 (78.9)
HEH 0.002"
% 42 (10.6) 353 (89.4)
S 5(55.6) 4 (44.4)
H= 0.398 0.528
Ew 34 (12.3) 242 (87.7)
R 13 (10.2) 115 (89.8)
JIFL T 0.014 0.906
E 32(11.8) 240 (88.2)
B 15(11.4) 117 (88.6)
T3 1.000"
Ew 45 (11.6) 343 (88.4)
R 2 (12.5) 14 (87.5)
T4 1.000"
E# 46 (11.7) 348 (88.3)
FH 1 (10) 9 (90)
FT3 1.000"
E 46 (11.7) 348 (88.3)
R 1 (10) 9 (90)
FT4 3.106 0.078
% 37 (10.5) 314 (89.5)
S 10 (18.9) 43 (81.1)
TSH 0.451"
T 44 (12.1) 319 (87.9)
B 3(7.3) 38(92.7)

e CAREREAR R T3, SHTCREESERE: T4, FUREE: FT3, WME=MHREE: FT4, JEEHOR R
#; TSH, fRHVIRERME.
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Table 2. Univariate Logistic regression results for readmission among MDD patients

%< 2. MDD BEBAPTEER Logistic EYILER

A B Wald statistic P OR 95% CI

Ga 0.023 3.636 0.057 1.023 0.999~1.048
5] 0.331 1.082 0.298 1.392 0.746~2.595
TSR I, 0.183 0.179 0.672 1.201 0.514~2.805
ESARSEN) <0.001 0.011 0.918 1.000 0.993~1.008
W) 0.002 1.462 0.227 1.002 0.999~1.005
R 0.013 1.462 0.227 1.013 0.992~1.035
Kk 0.040 0.007 0.931 1.041 0.418~2.594
T R AR T 0.743 3.030 0.082 2.102 0.911~4.851
N IR RS PR ) -0.798 5.976 0.014 0.450 0.238~0.854
S/ 1T 0.628 2.587 0.108 1.874 0.872~4.028
PR MR 0.756 5.248 0.022 2.131 1.115~4.070
HRARASTERER 0.647 2.020 0.155 1.910 0.782~4.665
FEREER 0.513 0.884 0.347 1.670 0.574~4.862
THARM & 0.649 4.320 0.038 1.913 1.038~3.527
JENIEEAN 1277 6.143 0.013 3.585 1.306~9.841
IISEHS 0.752 1.649 0.199 2.121 0.673~6.682
FE A 2.352 11.605 0.001 10.506 2.715~40.654
Hih = -0.217 0.397 0.529 0.805 0.409~1.583
IR ] -0.039 0.014 0.906 0.962 0.501~1.845

T3 -1.350 1.196 0.274 0.259 0.023~2.914

T4 —0.174 0.027 0.871 0.841 0.104~6.787

FT3 —0.174 0.027 0.871 0.841 0.104~6.787

FT4 0.680 3.012 0.083 1.974 0.916~4.253
TSH —0.558 0.808 0.369 0.572 0.169~1.933

E: T3, ZBUHUIRIREERR: T4, FORERE: FT3, WS =MHFIRIEE: FT4, W& EIRIEER, TSH, {EHIRIRME.

Table 3. Multivariate Logistic regression results for readmission among MDD patients

%< 3. MDD BEHBARZER Logistic EY3%R

A B Wald statistic P OR 95% CI
TR 0.018 1.739 0.187 1.019 0.991~1.047
7 AR AR T 0.541 1.344 0.246 1.717 0.689~4.281
ABEHT R RSP EL 25 ~0.669 3.555 0.059 0.512 0.256~1.027
YH /P 1T 0.509 1.326 0.249 1.663 0.700~3.952
R R 0.928 6.474 0.011 2.530 1.238~5.174
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Continued
IRARASTERER 0.696 2.036 0.154 2.006 0.771~5.217
IR & 0.700 4.185 0.041 2.013 1.030~3.936
YA N 0.965 2.586 0.108 2.625 0.810~8.509
WEEA 0.204 0.088 0.767 1.226 0.317~4.741
HEA 2.045 6.119 0.013 7.733 1.529~39.102
FT4 0.557 1.664 0.197 1.746 0.749~4.072

H: FT4 1S R R . PIANINE R AR 2 EE logistic FIFH P < 0.2 2HME R
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Figure 1. Factors distinguish readmissions from non-readmission in MDD patients who are admitted to hospital for the first time
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Figure 2. (A) Intergroup survival analysis with or without psychotic symptoms; (B) Intergroup survival analysis with or
without negative attempts; (C) Intergroup survival analysis with or without normal albumin indicators

E 2. (A) AHFSAHEERRISERAREEFSH; B) ARITHEHERUSEHEEEFSH; (O HBEBESR
S5REBHEEFESH
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4. THe
R TREBET S, ¥ EARE T RN MDD BEEAR AL ERE ., TEERRE, &
MR EOR . RS, AEE A EE AL MDD BE BN GREE. Bk O AR

ARG VEREIR . PEA TS AEOfAr R w0 T KR MDD BE AR IR A: @ HEt
RPEREIR . TEAOUE . A A = AN T BT O fEBE MDD 3 i NBE R AR Re 1358 s, =
Ha, TMEEIHT: @ EFESIER, B EER. HRRE. AEASANREREE LW 7 8 IkE
Biff] MDD i35 2 4E iy BFUAE AR

BEAER SR I, WS RISk iges . FARIRIIE S 5 MDD B3 B BEA 9C[3] [15]
[16] [17] [18]. HEZAW Firh, ik Z R ZKEIH 4T/, AR KU ERZE S MDD &3 BT fHC M.
REAE W 0 5 AT A4 RAFAEA —B, 1T Re S ERAERT 7L 2 BT SRS MR 2 AN 52098 (1 8 AR S A 2 A A
XEAERER) MDD EEA K. HHh, WATRSAMAREAEN AKX, FEPFR AR 2
&

Hardeveld %5 A\ [ 5522, G ACEIR 105% B o7 g & MDD 38 & K i BB 1 T [ 13]. X F K
Z ¥ MDD B35 KU, BON ™ 1 AR TE HBE 3 G 7% 8, Kennedy #EAT 19— IR 78 HHRIE,  HEBERT
AR BEIR 2R 2 NSRS MIIEK[19]. Jang AN KDL, HA RS MDD 8 K& 8% K7
K2R [20]o AB T, [FIRE R I, #8532k B I PARRE LR ArAs 44 e tR Y AROUE & 55 55 PN B 2 38 AR G
KA R TR, AR A OS2 T 1 R BE MDD 82 PR B R A

M2 TAlBERLI MDD &R IMBAR SV gz . Hdh, GWREY, SMHAYSETRMNRES
57 MDD HIRARRE, HPRE T EALRIB21] [22]. WFFRARH, Atk - FUEAL KT RS AL N S
5 MDD KA BARBLHI[21] [23]. BEAECAA W TikiE, MDD &3 B & E KPR BEFIUR 2 K [24]. T
AT meta 73 M FoR, FWHRAE B LIS PUEKE B BEC, b e & E([25]. 2022 54— TR A
HAR/RBENALRT 4R i, MDD 838 5L N K[26]. X EARBIFRLE R —3. —T5H, AR
SR N, AEAfRRREERET MDD BEBARKIRA. 5H—J7H, APFRER, ERGEREE
G, SIS MDD 3 H IO M. 1X AT R85 REARRIF 70K FH BRI 98 05 1% SN AR B A — 3
ML o

IR T L JRBR . B, AN SN BB 7T, P74 SR I A I AT 1 BA BB T SRAIESE .
W, AR KE THERNISESE, HRIERE ST E, MOm R 8843 e bs 75 CR
P E Tt )5 MDD BB RIAR G . S8t ST M ToET T B [ AR bR ™ AR B 0 B A 2 b
RSO AR B BB G AR A TE, JERM AR S T ™ B E % . &5, KHRA
R R T —FKEREH P RAPOT, JFE PN Z ORI N T — DA .

AXHPPIRER T H LB MDD B #H FH AR RERE R, BAAUEIERA R, (HIXIHT 5 i —
BIRNIRZRAERE J5 FENBE U R 242408 7T gE. 1 HLIX — 458 TRk MDD B3 1087 5 B e e
771 . AESZ N SE AP R T MDD £ 1 I B Ja TSR, 75 B St AL R AR 7 7 5, I N
A&, LU, TR R G MDD 83 BB R 24t — 5 S0 .

& H
W ARAR R 245 AR K e vh Rl B 2 0 KI(2017ws748)
SE 3k
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