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Z OREBBIERIL, S TIX, COVID-19 FRAB% DBRERCH TR T Wolz g
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HIR RO ZERERE 72 ERFEE T D5 L VA F VB L W IE S TV D08,
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Procedure Combination) (8) 1%, F2Wrt AR CIERE M OEER TH 0 | JEAE 57 )
BIZE S TAMTEBAINTND, WARLZHENEIZISLTEDLINLL 1 HY
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IV. 1. COVID-19 |{ZFRMAR U EFMBIC AR L 72 o - BF OB HE R E
] R T COVID-19 D FEEZ T AN & 72 o ToEREREIC AT & 72 o 72

COVID-19 BF Z x5 L LT, ODPC F—# . L U@z A b LI COVID-19

R (RS AR 05 LS5 72 F T LT O R B BRI N2 B 5 A 2 2
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[ G PR RERA ] JUMI Kl . SRR 5 B EERRRERE (Rl ks
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(%% ICD-10(9) =— N TdH % 00717, "U072”, 45 L TVB32” MBI S AL T L
%52 L% o T COVID-19 D ABRIER & 4E L, 723, DPC F—4# « B 1 D
B2 B Z IS, € MU ABERFPFFIE 1. ABERFOFFIE 2, ABERFOFFIE 3,
ABERFHHAAIE 4 35 L OVABR JIER B 1, ABRE S8 IERR MR 2, AP RIER IR 3,
AP RIEREB A DG ENTND H DD, PCR A EEH 2BV TR R 2R3
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AT (KT0-K76) | 2< A7 4 (163) | ML A 8 (C00-D04) , U 7~ F 45 #E (M05-
M06) . FREEA M (FO0-F03/G30) % 7¥fhi L 7=,



c) Bk G AR

COVID-19 APt 12351 D AGHREIR O HBUK DL A -~ 5 72 D12, At T
%, COVID-19 ABZIEMI & A > 7 v = o % ABEAEFI 8 L OVENESE R YE ABEIE
Bl Lz, A v 7 v o ABSEGNE DPC 75— « £k 1 o [T1:559i4 ).
INBE BSR4 ) TERE R ERA ], [ERER 2 F B EGHR4A ] OV
(2. J09/J10/J11 DWTIDEER SV TWAIER] & L CESR L1z, AtkRGERK
YufiE ABERERIE DPC 7 — & - 61 o T4 ). ABRREER4 . [ERE
Wi 1. TEREW 2 ZFR G4 OWThnZ, J00-J06 (B EAEIEK
YuiE) | J12-718 (ifidk. 7272 LA v 7o FaRL), J20-]22 (Ak TR0 &
GUliE) OWTID DB SN TWDIER & L TER LT, ik, F—EHIT,
COVID-19, A > 7 v ¥ BMERGEIRYYIE 2 A 3 D IR s HERSL L
77
d) FEFRAEAR T

AAFZEIZ I T DAEFERIL, (1) K[oPEE - ANLEE - RS 2508
AT RARA b (F20-29, F30-F39, F40-F48) ., (2) &k (F30-F39).
(3) Nh&Es (F40-F48), (4) FEfplEE (F20-F29). (5) AHR (F51.0 &2\ &
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IV. 1. 2. 14. COVID-19 EJE RN BT DM E LA EZWr OFER R E & 2 0

FE

IV.2. COVID-19 (ZREfR L VHRREIMEAR (CAFT L 72F ORFMERFAE

fEf R Cix, EOJEHINE- T, COVID-19 HEEE O 5 HLESERD HBIES 4
gl LT, BIRRNE A2 AN 2 CEpEEs Eii L T\ 5, T b O
BED I B, FIERH., B RRE (IR RS AL o % — (f@ [ s
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ED XD IR BAE L T D ERE LT,

(4] RN CTART VIRE & 1T - 7 COVID-19 FREE
(FAA W] SfM246 H1 A~FfM349 H 30 A
[FAET71E]

FRRRE DN, Rl & 5F 25 8 IR 2 RS ERR I HC X 2 B (REk, Rt
WOBEEEY ZITVMER LT EEZ § S ICARFEM Y TN FOEB ZA& L
77

a) FEARNGR - . MR MEBHISE (FHKR) OBk, fHEEH

b) FEFHEFARINE ) K6 (10) O 5%k, FrRE OB EDO A, 2 e H IR
(GEEN, M7 £ 3 DX THHFRHE) . F2RMEMER. HROBEE, 7 H5%
NEE. ERERD [REZ] OBEONE., REECR > TRMN- T LK U728, &
SRR S VNI 13 i3 DPAN TR
FECAAEHEHE a), b) 226, LTOHEBIZOWTHAE L7,

L G ORI

XRE OB LOEIEG

XFRFE DL (BEYER )
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.3.1. DPC 57— & DFEHT

DPC 57— & OFEMT TIXLA T D 5 S DN N BRs  S T b,

1T, 9MiEk D DPC 7 —Z 28T 5D COVID-19 ABEIEF] D F % Fak L7z,
COVID-19 ABZREBNZ DT, MBI, ABEREAFEES, BUL, 18 e A M, B IR % A M,
TR PE RN 2 B DR BV R A BRI N
A, EMEEAE, ) v~ T A SBBIEA IS OV T BN REE LT,
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55 212 COVID-19 ABSERNZ I THREFIEIR D & o T REFIE & esd L7z, Rt
FER OHEFEIL, G 2R LIEGE L EEREZ L2550 2207
T —FIC L VMG LT, BRAEEH LS. (1) [oEE - RLRE
EOEMEEZ A DY EEAT Y RARA U b, (2) AOEE, 3) Rk
(1) FEREE, (6) RIRO 5 DOSER A MEE BN iR Lo, HIEEH 2 -
el (1) MEIREE, (2) PiARLEE, (3) 1o 23, (4) ZoftlErEiin
B (5) PIARLHE - FL 5 D3 - Z OMIEMIEBIREEDOE A= RARA v b &
M BN MRS L7,

55 312 COVID-19 JEBNZ I T, FEFREIRIZ RT3 2 005 DA HEIZ BEE 3 5 75 5
TR 2 MGk U7z, B RS REERIC )3 2 4007 O % | 3BT 5T R
ABERFE s, BML, il EA 8, HEIRE A, 12k i A, LR A
T8 PR R Mg e BT B, 2 AT PR R, I AR T A B, MR AT A, ) O~ T
WHVEA A BRA LT a AT ¢ v 7 [BUFSHT &2 i L, FERERIZ 95 4L
FHEECHT D4y XA HEE LT,

55412, COVID-19 JEBNZ I TR DO HBLROENZ 3§ 5 72912,
A a7~y F o T EHNT, A v 70T ABRIER] & SPGB REYYE A
S i) & D HEE T 2 AT o Tme A v 7 T 2 P ABRIE G & e Kl YL E AR
JEG & TENENMSLINC, A a7 2 e AT 4 v VN 38T K - THE
LTz, WA LTI EITMER], ABERe Al BUL, &£ A 5, SRS A
T R g R M DOV R | (B MR R R I B MR R | i AR
A, EMERAE Vo~T AR BAEFETHD,

52, BB a v ILT —2 3 Db o TIEFNC KT 2 TR O BLIR
Rl L7z, B MiE N HEIEOH - TIEFFHAEZE & DPC T —X &, kA& 5
ZHRWTEES L, &6 S ERFI O i B B ORI & Tk B2 54T Lz,
IV.3.2. EET —F OfiFHT

COVID-19 mEJES AR TEE) [HhEE) [THAE) O 4 BECk T 5, [
Bl AR ) . DR BOBEER N & 5 N D RI2 a0 £ 72130 i
(FER L7364 - IpEay (A7 A K, NY v F=7 LAT U EL, B
R, NI SR, RS IEELN TR (231 2 Ak, TR HT O K CRP
), DRAAMRI BRI oA F o — Fo N8y, TERERR GRERPE, Bk, R~
22 B JET) O NE IZHOWT MR AR EZRBO DD REZI1T 272,
MRETEIL X P RE R L, BT 21T -T2,
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V. 3.3. {EEEDOMEYT

I, AT, AbWUNTTI o 3 BECEs T B, THERI e84, (3272 D FEFE
N (R, REEC T2 2 P LA AEFIZHOWT, FEO Z L1220 T, AR,
WEREOATE, BERK, FHRAE. 19 OXr, RFRZ & Zofth) (21T
HNE IZOWT, MG A B EE RO DIDREEIT -T2, BEIX x " F’MRE
F7ciX Fisher OIEMERMELIT o1, AEELZROTLG., ZEHHBIIEE
SHFET-1Z, Holm iEAMH A L7~
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V. ®ER

V.1. DPC5F—
V.1.1.
VNI

B+ 5 COVID-19 APEsE ] o g

T44. 3% Th o Tz, fiax C DLMEEE

FAZED AT OFER
9 HEgX D DPC 7 — & I 331F % COVID-19 ARBEHES] DRk

TIL 8 a2 51X 2019 £ 1 H~2021 429 A D 33 » A%, 1 ffigkH
1% 2020 4E 1 H~2021 4£ 9 HD 21 » A & x2IC
— 2 BHE S U7 COVID-19 ABw#E 9 figk &R T 2, T43 JEFI T - 7, A5
X9 ﬁiﬁn}i{z'g

:Hﬁ =R
H A5

R 1IN T, RS

1L 59. 9% Tl b <. gk
31. 5% T LK o 7o, ABERREYFE Tt (2 iofﬁ%@i%o%%w
g% C TlX 40. 2 T D D% L Thiigk BTi%ZﬂT%oL&Wi9M

DPC 7 — 4 %X L7-, DPC 7

I O EE

BT, 18 RfA 12. 5%, 18 LLE 25 Riiind 51. 1%, 25 LLEA 33. 19 TH > 72,

DR BT R B O & OFBRIAS T S, SRR O ORI B ICBW

Tk, PHPRBZH T DIERNZEZ T AN STV,

# 1. COVID-19 ABZiER D BE B
BB A B c D E F 4 i I Total
DPC 2 ABefEfi n=238 n=387 n=1179 n=14721 n=23549 n=40069 n=24973 n=15057 n=27405 n-= 218512
COVIDI9 ABSER% n= n= n= n = 442 n= n= n= n= n= n=
) 106(0.4) 111(0.3) 384(3.3) (3.0) 162(0.7) 251(0.6) 619(2.5) 471(3.0) 197(0.7) 27143(1.3)

N 230 J 129 274 185 1215
Lt B0 O w0 e s O e
5.6 65.2 40.2 i 9.7 515 5.1 ) 5.1 ,

PN [16.5] 8.1 [35.4] 54,6 [22.2] (oL 0.1 [25.4] 61.4 [20] 6.9] 53.7 [2.7]
BMI : 18 4§ 11 (10.45) 13 (1L7%H) 82 (21.4%) 41 (9.3 20 (12.3%) 18 (7.2%) 93 (15%) 58 (12.3%) 8 (4.1%) 344 (12.5%)
BMI : 18 DLk 25 5 . o 219 w . - 316 216 o 1401
¥ 60 (56.6%) 64 (57.7%) (55,2 196 (44.3%) 86 (33.1%) 123 (49%) G119 (52,24 98 (49.7%) L1

‘ J f ) J 3 f 189 164 . s
BMI: 25 DLk 35 (330 34 (30.6%) 90 (23.4%) 175 (39.6%) 55 (34%) 78 (3L.1%) (30,50 (3080 88 (44.75) 908 (33.19)
BlLESY 38 1901 0004 W68 504 50099 9 (1L (3;5;) B8 w2 (6,19
Y Low  mGy  Bem  sew wew gm0 B wew s
BHERAREHY 1(0.9%) 8 (1.2%) (1.8%) 18 (4.1%) 1249 176,89 41 (660 60 (12.7) 28 (1420 192 (7%)
DEEHY 0 (0% 7 (6.3%) 3 (0.8%) 3(0.7%) 2 (LW 5 () 1721 21 (45 4 () 62 (2.3%)
BiEREEHY 0 (0%) 11 (9.9%) 0 (0%) 0 (0%) 4 (2.5%) 3 (L2 17 43009 11 (.60 89 (3.2%)
BiFREHY 0 (0%) 2 (1.8%) 2 (0.5%) 2 (0.5%) 4 (2.5%) 4 (1.6%) 7 (L1 35 (1.4%) 4 () 60 (2.2%)
RizEsH Y 0 (0%) 1(0.9%) 0 (0%) 0 (0%) 1 (0.6%) 1 (0.4%) 0 (0%) 5 (L.1%) 1 (0.5%) 9 (0.3%)
EfmED Y 2 (1.9%) 8 (7.2%) 5 (1.3%) 10 (2.3%) 16 (9.9%) 30 (12%) 38 (6.1%) 12 (2.5%) 10 (5.1%) 131 (4.8%)
JyyeFbYy 0 (0% 0 (0%) (0.3%) 1 (0.2%) 3 (L9%) 2 (0.8%) 0 (0%) 3 (0.6%) 0 (0%) 10 (0.49)
RHEDHY 0 (0%) 4 (3.6%) (1.8%) 1(0.2%) 0 (0% 10 (4%) 2 (3.60) 35 (.49 6 (3%) 85 (3.1%)

V.1.2. COVID-19 ABBEBNTI T DIFFIEIR - mkEHEEE 5 DRI
COVID-19 ABZIEBID 9 &, ABEHAR IR FER 23 ML U 72 B 5k L OV
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FEEN G SN BERZ R 21077, &b HBEOZ WRHERIIRIR D
69 5l (2.5%) Th-olc, ZOMDOR MRS, NEREE, FEHREE I ABLE DOF
FERBR L L TR END Z Do t-, RO G EEIL 9 kAT
932 SiEM (39.5%) IZHWTRO BTz, MisgkZ=% i, Mgk F 235 &KV 24. 3%
Td 2 DITx L THiak B Tl 67. 6%DIEFNZ IV TG ST e, FIREIEIT
9 MiZk T 3. 6%~7. 2%A°. HL D OHT 9 gk T 3. 2%~36. 9%l G SN TH 0 | Hi
BRI K » THIFIRIIZIE S D& 2B O TV D,

# 2. COVID-19 ABRBZICAPHE & U TORBHIERNHER L= BEE

IR A B ¢ D E F G H I Total
COVIDI9 ABEHEI n=106 n=111 n=384 n=442 n=162 n=21 n=619 n=471 =197 n=2143
R - ER
KR RE RerhpEE 0(0n 218 25 3@ 5610 3w 203 10@w 5@ 21w
SnkE 0@ 0@ L3 L2 L6 0@ 102 204 105 7.3
REREE 0n LOm 0w 3T L6  L04m o) 8L 2 (1% 16 (0.6%)
oplizes 0(n 1O 208 0m 3L 28y 102 204 3L 1405
Tl 000 208 308 2059 309 1664 9L 1@ BALT 69 @50
IRARR RS
BREH Y L0 A 0 N A 1 O 1 VA (N 1 QN
RAERDY ThE S0 BOMW  B6M 06N SBH  HEE)  NEH  BEH  BE
fHoEbY AT I YR I T A AN D 8 I )
ZOMMEREDY N 8 (I A 0 D 1 I X I
AR/ 2/ EOhbHY N A T I T 1 D P NV I X I

V. 1.3. EERIR X OHARE/H O 2/ F DfuEE O R IKBEER 7 DREt
fia% K o TGRS D IR 270 D5 R 2 5207 T, BEIRFE S X OPiR
e/ HL D D/ F DML D BIKEEK 1 2 ML L e iR 1R 4 Th D,

MEARSE K O BTN 7 A MRAiE L 12/ R A & 3-1 1o d, BHAEMITICIBW T
BREZEZROTZNAIEL, AR E#R (p< 0.001), ®mIEHY (p < 0.001), HE
JRIFH Y (p < 0.001), BHEERMELEDY (p < 0.001) Thotz, ABEKFFL
Tl W H D EETIE 63.5 sl LTRG R LEETIX 50.9 TH Y, =
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W IC R B SN A AR DT, iz, mifE, ﬁfﬂ?f IR R B & x
RELTCWDEFIEEEGINLBREZRD, ZEER AT 1 v 7 fiFHTIC
BWT, AEELHOTZAFIZ, APcRFEds (p <O0. 001) BLOWRFEHL (p
<0.001) Thotlc, HEREMT TR S A7 T 36 K OVEAE R g B L F s
EWIET D L TCHEEEZRD RS holetEZEx NS,

# 3-1. COVID19 ABZEEHIIZ 31T B FEIRZK B ZK o> BEH# ] +

ENREE 22 L REIRIE S P& Fv Xtk PE
=i 613 (43%) 372 (39.9%) 0. 143 0.9 0.277
PN 50.9 [22.8] 63.5 [16.7] < 0.001 1.03 < 0.001
18 KW 169 (12. 4%) 93 (10. 3%) 1
18 PA_| 25 At 715 (52. 3%) 474 (52. 5%) 0.275 0.87 0. 398
25 DA |k 482 (35. 3%) 336 (37.2%) 1. 06 0.713
miED v 211 (14.8%) 191 (20. 5%) < 0.001 0.83 0.138
VERIRH Y 228 (16%) 264 (28. 3%) < 0. 001 1.53 < 0. 001
BHPR AR D Y 112 (7.9%) 73 (7.8%) 0. 989 0.91 0. 588
DEREH Y 31 (2.2%) 28 (3%) 0. 206 0.99 0. 98
BHEERRRD Y 34 (2.4%) 55 (5. 9%) < 0. 001 1. 59 0. 048
BEFRED Y 31 (2.2%) 27 (2.9%) 0. 267 1.43 0. 205
fbizR & Y 3 (0. 2%) 6 (0.6%) 0. 095 1.53 0. 567
BEHEEH Y 73 (5. 1%) 53 (5. 7%) 0. 546 0. 82 0. 295
Vu=FHY 7 (0. 5%) 2 (0. 2%) 0. 288 0.32 0. 169
FRESESD Y 39 (2.7%) 39 (4.2%) 0. 054 0.71 0.176

PURZ/H1 D D/ F OGP FE DO BN 2 MRFE L 728 R AR 3-2 1R,
HS BATIC B WA BEZZ RO TR 71, ABERAE#R (p < 0.001), &ifEH
D (p<0.001), HERFEHY (p < 0.001), 1B@MHBFEEDHY (p< 0.001), &
HUE (p <0.001) Tholo, ABERREEFn Tk, AJ78H 0 BETIX 65. 7 ki xt
LTS LEETIESL 0 TH Y mlET I G SN LB 25807, £/,
M, BERIP, 1B IEB R, REEZRA L TV D BEFIZERE S AN
EROT, ZEED VAT 4 v VIEITIZBW T, AEEZRBOTIKN 1L, ABTK
i (p < 0.001) , BMI 2% 18 LA | 25 KJifi (p < 0.001) , BEREH Y (p = 0. 028) |

O

15



RBAESH U (p = 0.022) ThHolz, HARMIT TR SNICFEMAR LR
B BT FR 2 MRS 2 2 & THEEZRBO R L7t BEX BN D, BUL I
18 AR BT H~ T 18 LU 25 RO TEH #IHIC b D B 1THIEA » XA
0.56 Tdho7l-, L7=A-T. BMI 728 18 KR D HBEIC B\ TR S L A A B
ST, ETRHVEDA v XML 1.88 & @V ERIL, HAEEICEA LTzl ks
EOPITHERRIERE LB EN TV DD THD EBEZLND,

# 3-2. COVID19 APBRIEHINIC 33T 5 ks EIGE DB HE K ¥

FIFEIRIAR R L FMEHIRIER D Y P fE Z v Xt P fE

=i 665 (42.3%) 320 (40. 7%) 0. 468 0. 89 0. 254
PN 51 [21.8] 65.7 [16.9] < 0.001 1. 04 < 0.001
18 K 164 (10.9%) 98 (13%) 1

18 PA_| 25 At 811 (53. 6%) 378 (49. 9%) 0. 165 0. 56 0. 001
25 DLk 537 (35. 5%) 281 (37. 1%) 0.82 0.27
miED v 238 (15.1%) 164 (20. 9%) < 0.001 0.82 0. 111
WBERRH Y 278 (17.7%) 214 (27. 2%) < 0.001 1.29 0. 028
BHIPRERRER D Y 129 (8.2%) 56 (7. 1%) 0. 359 0.83 0. 282
DEREH Y 33 (2.1%) 26 (3.3%) 0.076 1.18 0. 556
BHEERRRD Y 44 (2. 8%) 45 (5.7%) < 0.001 1.27 0. 309
BHEFREDH Y 36 (2.3%) 22 (2.8%) 0. 451 1. 36 0.294
fbizR & Y 6 (0. 4%) 3 (0. 4%) 0. 999 0.6 0.513
BEHEEH Y 77 (4. 9%) 49 (6. 2%) 0.173 0.95 0. 798
Vu=FHY 6 (0. 4%) 3 (0. 4%) 0. 999 0. 66 0. 584
FRESESD Y 26 (1.7%) 52 (6. 6%) < 0.001 1.88 0. 022

V. 1.4. COVID-19 fEfI & A > 7 T U ABEES 72 & QN BB R G E AR
FEBIIZ 31T 2 RFHAEIR D BB D L 3 i

# 3-1, 3-2(2FVVT, COVID-19 ABEHIRIHZ Mg & 5 S e BB Bx
RUTED, ZORBREEIXCOVID-19 12K D b DD h, MMOKIERED 5%
M OMERIRRERICB VT HRBEREL I D bORONEHRINTH 2 L NE
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HThDH, DI, KN TliL, COVID-19 ABilE L A v 7o P AR
I LV COVID-19 ABLEE & A KGEIYYE APE B & L Z bl U 7o f#tr
IToT2, 72120, 2BERICBWT, "= T A VBT HEEBIENRER S 2
ENG, BEREMIET DDA T~y F o TR L,

A1 X, AT~y F T EE LI EOBRERBIEOENE, A7
N P AR & B LI R AR LTV D, TORSEE, R 0T o 20
[FEIC72 > TWD Z L 2R LT, 7B, T, A 7 vx U AR BN
HLTNDZENDL, A TNV ABRREEM AT~y F T L
YA KX 21 IERFNC & EF o7z, Mk GIZE LT, MEIRIEL, 17
L P ABRERE D 25, 1% LT COVID-19 APBRBRE 1T 41. %%~ L, #Hal
MICAHBICHEREN G I TWD Z ERH LM >72 (p < 0.001), Fif
LITIIA 7V P ABRERE D 3. 3% 2% LT COVID-19 ABTBE 1L 7. 6%%
R, BERBIIBEZ 2 22> TVDE L OO A EZITRD e h
S7= (p = 0.054), LALEOFEERED, COVID-19 12 X D ABRII IR 2 & AL
LT WNWEEZHND,

F4-1. HmR a7y F U TOBERYE (L 70 ABE & D)

ATV IN COVID19 ARz

BVl PfE
(n = 211) (n = 211)

i 90 (42. 7%) 93 (44. 1%) 0. 768
NS 52.9 [33.8] 51.8 [25.9] 0. 352
18 K 60 (28. 4%) 75 (35.6%)
18 LA | 25 i 100 (47. 4%) 89 (42. 2%)
25 DAk 51 (24.2%) 47 (22.3%) 0. 291
mES 31 (14.7%) 39 (18.5%) 0. 295
WERR®H Y 32 (15.2%) 34 (16. 1%) 0. 789
RPN ARRED Y 25 (11.9%) 27 (12.8%) 0. 767
DEBRHY 2 (1%) 2 (1%) > 0.999
BHEREEDH Y 6 (2.8%) 11 (5.2%) 0.216
BEFRED Y 5 (2.4%) 3 (1. 4%) 0. 475
iz 3 Y 1 (0. 5%) 0 (0%) 0. 317
EHEREDH Y 10 (4. 7%) 10 (4. 7%) > 0.999
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Vo<=FHY 3 (1. 4%) 2 (1%) 0.653

RAED Y 10 (4. 7% 7 (3.3%) 0. 458
R 5K DL
REHRIE D Y 53 (25.1%) 88 (41.7%) < 0.001
TARREDY 7 (3.3%) 16 (7. 6%) 0. 054
Lo ->EDHY 15 (7. 1%) 23 (10. 9%) 0.174
T OHFHED Y 69 (32.7%) 66 (31.3%) 0. 754
RRERI/GLO 2/ Z DD Y 73 (34. 6%) 77 (36. 5%) 0. 684

AR ERYIE ABE R & COVID-19 ABZBRE A HWA a7~y F 7 Lz k
T, AR IS FEOIER NG ST BEH (BERE) 2R LR
BERA2ITRLTWD, ORGSR, MEIRZIE L, M KOERGYE AR BT D 37. 0%
(2% LT COVID-19 ABZEBEIL 40. 5%%Z 7~ L, #at Pl BEICHERIE N G &
NTWDLZ ERB BN >72 (p = 0.039), F19 SETITEMELE ,_\/M“J\
BEERE D 9. 6%Z%f L C COVID-19 AB#HRE T 12. 9% % = LERFHFAIIC B
fE R a0 (p=0.003), —J7. PIARLHEIT, BMHEXE Mmrﬂh$%@77%
(2% LT COVID-19 ABEREFE 1L 5. 9% %~ L, SMEKGERYUEABLRE O 0, #i
SN BICREE SN E -T2 (p = 0.039), DLEOKEEMNS, COVID-19 (T
LD ABRIIARIRRH ) D2 BE LT WEEB X SNDLN, HIALIEOFHIZS
W TR O B RGERYE IR TR FE R 2RO 72,

K42, BEMRaT <y Fr 7 OBERYE (GMEKEREARL L D LE)

. MERERGEARE COVID19 AR bl
(n = 1656) (n = 1656)

=i 703 (42.5%) 673 (40. 6%) 0. 290

INGASES 60.1 [26.5] 56.4 [22.2] < 0.001

18 KW 243 (14.7%) 261 (15. 8%)

18 PA_| 25 i 950 (57. 4%) 960 (58%)

25 DA |k 463 (28%) 435 (26. 3%) 0. 457

miED v 306 (18.5%) 309 (18.7%) 0. 893

VERIRH Y 371 (22. 4%) 360 (21.7%) 0. 645

BN RS D 140 (8. 5%) 171 (10. 3%) 0. 065

18



DERBHY 51 (3.1%) 48 (2.9%) 0. 760

BEERRRD 83 (5%) 79 (4.8%) 0. 747
BIEFRED Y 32 (1.9%) 21 (1.3%) 0.128
iz 3 Y 7 (0. 4%) 6 (0. 4%) 0. 781
EHEREDH Y 141 (8.5%) 121 (7.3%) 0.198
Ju=FdY 9 (0.5%) 9 (0.5%) > 0.999
RAED Y 65 (3.9%) 65 (3.9%) > 0.999
A S 5K DL
HEIRIED Y 613 (37%) 671 (40.5%) 0. 039
TARLEDY 128 (7.7%) 98 (5. 9%) 0. 039
Lo ->EDHY 159 (9. 6%) 214 (12.9%) 0. 003
T OHFHED Y 528 (31.9%) 492 (29. 7%) 0. 175
RRERI/GLO 2/ Z DD Y 629 (38%) 580 (35%) 0. 077

V.2. BEGICES ENTRER
V.2.1. XHBEOER
COVID-19 D APHE THRMEIZZ & 72> BB ORI 221 4 (B 135 4
[61. 1%]. 71k 86 44 [17. 6%]) THHJ4EMHT 62. TH17.6 5% T o 1=, XIRH DIE
REND NEE &2 DEIGIX, 60 %0 44 £ (19.9%) &b %<, 708 41 4
(18.6%) . 80 ;A 354 (15.8%). 40 m&fl2’ 324 (14.5%). 30 mfX2Y 13
% (5.9%). 90 AN 8 4 (3.6%). 20 mfX2Y 64 (2.7%). 10 mfXAS 2 4
(0.9%) &z, FEEHE B OBMEIE 2RO 72 #1346 4 (FO; n=8, F1; n=1,
F2; n=14, F3; n=8, F4; n=10, F6; n=1, F7; n=3, F8; n=1) Th-o7= (2214
M A8 A TR R B REAEIZ DWW TR o SR ABE H 015 26. 2225, 3 A TH Y |
HALBY 72 S AR OHRIF TR HRBE S 73 44 (33%) . &R 113 44 (51.1%) . A 3 4
(1.4%) . ¥EES 4 (2.3%), LT 274 (12.2%) Tholz,

V.2.2. Xt5E| ::18@7‘5 [E7-DBHER] & [RENRBERREZE

MR REC I 1T 5 37 DR ) ONFRIE, RIRD 29%&% <\
JRHEL 19. 5%, K% 16. 3%\% P 5. 9%, HF 3. 2%, #1195 D 2. 7%, Bk 1. 8%,
LI 1. 4%, IERNEEN0.9%, £ O 19.0% TH -7,
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BAE 72 RE R RL 2 T I FO5 28 45. 3% L ix b2 < . F43(27.2%) . F41 (5. 4%) & #e
W

V.2.3. COVID-19 DEMEER] (AR, B, THE., HE) BT LHIHRE

COVID-19 OEJEE 1T [FH anF U A )V A EYYEBIFRO T51 & - H 6 [l %
b LATIRIE (BRRARNEE 1 Sp02=96%, FEUEIRIE L, & L < LKL F CRENK PR
L, WThoGa bR A ZRD W) . FEE (93%<Sp02 <96%, MU A]
R RG  E721E Sp02=93%, FEE R E N LE) . FIE (ICU ICAZE, A
TRERERMN ML) L L7z,

51 ICHRBEOBEE mE R Lc, SO NBUITIEIERAE 11 44, BIERE 35
4. WPEIERE 92 44, HESERE 83 44 Th o7, FHIFEILIESEIREE 67. 00£26. 104
% BERE 56. 83+20. 264 7%, FEEIERE 63. 34+ 18. 104 5%, HIERE 63. 9313, 907
THY ., WEECB W TABEEITRD 2o T2, FER B O BEE I TR IR 4 4,
WESERE 16 44, TEERE 154, EIERE 104 THY . PEIER LV QBYERE, &=
FERE L 0 b BAEREEC B W) TR BITHARR B OBEEN L o 72, Fith R 2l
b L <UITZBRTIIT D COVID-19 IThT 2 2T 1A ROERA L, EEAEREE 0 44,
WOERE 5 44, TESERE 77 4. ESERE 81 4 ThH V. BIAERE L PEERE D BYERE
XD LEBEIMHEHAHL TCWDEIERE - T,

F 52 IZHBHCRB T DA RO FIER 2R L, FER T, HREL)
ISHRIERE 2 44, HEHERENS 16 4, EIEREN 26 4 CTH V| EIERE, PEIERE, B
FEREDNEIZ A BT E OEIG D @ 1o TRIR NTHEIERE 4 44, T EEREDS 28 44
HIEREAN 32 4 Th Y, FEHIERE, PEIER, BIEROIRICAH RICZOFIED ED
ST, TARZZ) XEEEIR 2 4, BERE 8 4. WAEJERED 20 4, HIERE 6 4 TH
V. PEERE, BHAE., BEROIEICERICZEOEIE N E DT,

K53 IZHABECRIT D [HEMEB KGRI & Lz, FO IXIESELR 6 4.
WERE 7 4. PEIERED 44 4, BHIERED 52 4 Th V| HEIERE & PEERE R
FERE & SRR IR L THEICZDRIER Em o T,
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% 5-1 COVI-19 HAEERNZBIT 2 BREDER L ZDE®IF

HRSE HEEE HiE RRERE R
N=46 N=92 N=83
R (5B/%&) 23/23 55/37 57/26 HEERL
X= 4. 455,
p> .05
I 59. 26 63. 34 63. 93 AEERL
(FHERZE) (21.93) (18.104) (13.907) H = 0. 870,
p> .05
p=. 647
BHRBOBEERY DAS 20V 15% 10% Y= 20. 744,
p < .001
WRE > T4 > HE
CRP fEFy 4.23 10.13 15. 09 HE > A > BE
(FRHERZ) (6.729)" (6. 689) (9. 506)
AR AIE 21X R
WERA LA %)
ATRrA R 5 (2.26%) 77 (34.84%) 81 (36.65%) A= 123.036,
p < .001
HE > 155 > BYE
Ny vF=F 0 8 (8.70 %) 15 (18.07%)  X= 10.862,
p< .05
HE > 155 > BYE
VAT VEN 6 (17.14%) 61 (66.30%)  74(89. 16%) = T4. 668,
p < .001
HE > 155 > BYE
SV IE7RZ 0 0 3 (3.61%) -
AT IR 2 (5.71%) 13 (14.13%) 63 (75.90%)° -
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A ZJER A T/ (ECMO) 0 2 (2.17%) 3 (3.61%) -
HIRREIRO A (%)
b=y ielii 38 (82. 6%) 29 (31.5%) 6 (7.2%) WRIE > o4 >
JiE
iR (pEE~EEBT) 5(10. 9%) 55 (59. 8%) 53 (63. 9%) HEIE - >R
JiE
E 2 (4. 3%) 0 1 (1.2%) WROE > 4 -
JiE
= 0 1 (1.1%) 4 (4. 8%) HEIE > A - i
JiE
Fr 1 (2.2%) 7 (7.6%) 19 (22.9%) HAE > P& > 1)
JiE
D 10047 —2 K4, 2) 1947 — 2K, 3) 2047 —2XK4H, 4 24F7—4KH, 5 247 —# K
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& 5-2 COVI-19 BIEERNZIIT B ERBMIER

BRAE HREEE HiE WRE
N=46 N=92 N=83
E 7z DREHEER O A

{REL 2 (4.35%) 15 (16.30%) 26 (31.33%) A= 14.745, p < .01
N > A E > BRE

NI 4 (8.70%) 28 (30.43%) 32 (38.55%) K= 12.993, p < .01
N > A E > BRE

RE 10 (21.74%) 20(21.74%) 6 (7.23%) X=8.002, p < .05
AN - BRAE > FE

#moo 2 (4.35%) 4 (4.35%) 0 X=3.709, p = 0.156
HEERL

SR 4 (11.43% 7 (7.61%) 2 (2.41%) X=2.961, p=0.228
HEERL

BHRRER 12.17% 0 0 X=3.822, p=0.148
HEAEEL

MY 0 2 (2.17%) 1 (1.20%) X=1.105, p = 0.575
HEERL

Bk 3 (6.52%) 0 1 (1.20%) BRI > HIE - HE

EREL 1(2.17%) 1 (1.09%) 0 X¥=1.618, p = 0.445
HEAEEL

BEAE 6 (13.04%) 1 (1.09%) 0 = 18.642 ( p <. 001 )
B > HAEAE > T

F D 13 (28.26%) 14 (15.22%) 15 (18.07%) X= 3.465, p = 0.177
HEAEEL
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% 5-3 COVI-19 EIEE NI T 2GR IR

DEFR & B2 FHF I

HAER - BE PERE

N=46"

N=92

HiE
N=83

BRERER

R BT

FO

F2

F3

F4

F7

F8

R

£ DAtk

13(31. 71%)

5 (14.28%)

2 (5. 71%)

17 (41. 46%)

2(4. 88%)

1(2. 86%)

1(2. 44%)

1 (2.86%)

44 (47.83%)

3 (3. 26%)

5 (5. 43%)

33 (35.78%)

2 (2.17%)

4 (4. 35%)

52 (62. 65%)

1(1. 20%)

26 (31.33%)

1 (1.20%)

X=13.220, p < .001
HE > A > BRE
X=8.475, p < .05
BIE > WA > FE
X=5.274,p = . 072
HgE > HRE > R
%= 1.054, p = .59
HEAmRL
X=3.613, p=.164
HEXERL
X=4.239, p= .12
BRI > 4 - HIE

. 459

Y= 1.557, p
HRERL
¥=1.332, p=.514

HE&ERL

146 4 5 47 — & K|

V. 3. W REENLE & — DFHRRFERICE S < fRITRE R

V.3.1 A DER
ARA I (2020 4F 5 A ~2021 4 9 ) IZF 1T 2 iR MR HTHR AT & 72 -
TR NET 26, 071 4 ([FIRFH 0@ [ B T D JEGLHE 13H9 74, 000 A) TH D | Kt

TrffEfitbE o Z —~DFH

24

WL 531 4 (B 228 4., &M 3034) Thotz, il



BHIFICB T 2 HEOFBAT#E EHRE OB 2K 6 (TR LT,

K6 FHEHREER L BFHRREEULE F —~DHRE K

120 8000
98 7000  ~
— /
3’, 100 94 <
< 6000 ¢
o 80 &
i 5000
60 4000 =
48 B
38 3000 2B
40 35 37 oY
24 2000
21
20 17 J6
9 . 10 1000
2 2 1
0 0
M M T T T @I M D O D X M O O D O O
[lp] O o~ (ee] [e)Y (e} — N — N o <X [le] O o~ (o.e] [e)Y
.H:i_ — — — H_
o —
N N
(e S
N N
FFEE L PIHUEEE

FRRRE OIEHAERNIL 45. 31 15. 11 5% T, FERBID NI & FDEIGIT. 40 FEER
1324 (24. 9%) & e b2 < (50 A% 115 44 (21. 7%) . 30 ik A% 92 44 (17. 4%) |
20 MR8 82 4 (15.8%) . 60 mEfN723 55 4 (10.4%) . 70 mEft7% 36 4 (6.8%)
bl TRV

COVID-19 DEJEMERHID NEL (EREEE AR D 242 (TSN 13, HEEIRA 45 4
(15.6%) , WEHEAS 232 4 (80.2%) . EAE 173124 (4.2%) Thole
PREEMRX AT DAHRIC N2 D ETOVE HEIT 4.6£4.2 H Th o7z, HikHE
(F—ZMELO 83 4% BIN) D K6 OFH)EHIT 11.555.3 HTh -1z,
FHRROFRER . FEANBHEFRBEBI ~ D=2 03B Ll ST 0 A Th o7z,

V.3.2. HREIZBIT D [EHIHKAE] ITOVWT (F—FXRED 22 4 %R
<)

F7- DHRNE TIIAREN 2954 (58.0%) b <, W TRk
HARVA] 514 (10.0%), MEFIZOWT) 23444 (8.6%), [FiEIZS
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WT) B354 (6.9%), TRAR) 23244 (4.7%) . DEBHOEIFIZOWNWT] M
164 (3.1%). THEK 8114 (2.2%)., MERALE) 2854 (0.98%), [
DORGT] DA (0.79%), TR Z &) 2314 (0.20% Th ol

F T I = OO R LT v 2 — BN HHEEE O i & - DHHRN
REaR LTz,

£ T FBRERILE V¥ —~DOHRE DT R & T DOHRAET

E R R =11 I E | v R RAE
HEEH (N 518 294 137 87
B/t 222/296 129/165 58/79 35/52 X=0.39, p> .05
THER (4F) 45. 23 46. 43 42. 69 45.21  F (2,522) = 2.8325
(EHERE) (15.2) @ (14.7) ¥ (15.8) © (15.3) p=.06 (p>.05)
EI2 D HERNED
A% (%)

& 294 157 105 32 F=40. 063
(59. 5%) (55. 1%) (80. 8%) (39.5%)  (p <.001)

el <A@l i, AU
<A@
PRBEICR 32 50 (10.1%  34(11.9%)  8(6.2%) 8(9.9%  A%=3.2903,
ARLR (p > .05)
HEEIZoWT 34 (6. 9%) 21 (7. 4%) 0 13(16.0%)  p < .001?
] 77 <A S <AB UM T
FHIZ DN T 35 (7.1%) 23(8. 1%) 0 12(14.8%)  p < .001?
el T <R R, AR T <
eIl
THE 23 (4.7%) 8(2. 8%) 12 (9. 2%) 3(3.7%)  A%=8.5216,
(p < .05)
i ] U5 < ]
PR DETE 16 (3. 2%) 11(3.9%  1(0.8%) 4(4.9%  p=.1273%,
(p > .05)

H =& 11 (2.2%) 10 (3. 5%) 0 1(1. 2%) p = .04817%,
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B 5 (1.0%) 1(0. 4%) 3(2. 3%) 1(1.2%)
5 -o%5 4 (0. 8%) 1(0. 4%) 1 (0. 8%) 2(0. 5%)
BEHRZ & 1 (0.2%) 0 0 1(1. 2%)
F ot 21 (4.3%) 19(6. 7%) 0 4(4. 9%)

( p<.05)

p = .12099
p=.13119
p = .1633%
p < .01?

e T <tafi R, A <

e

a) 647 —Z KB b) AT —HKHE o) 14T —HFXKHE d)Fisher OIEMERERMRE

V.3.3. EZDHRARD [RE] DBEDEDHEFIZDONT

REONRET, TADOERFICET 2 R%) 81264 (42.7%) EibZno
T2o NT, MEHRICBET DA% 654 (22.0%) . [FIEICEET 5 AR%2) 28 55
% (18.6%) . MEIAIZIE S E =00t LIVRWARZ | 13164 (5.42%) ., TR
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Abstract

Background: Physical symptoms such as fatigue and muscle weakness, and psychiatric
symptoms like depression and anxiety are considered as complications and sequelae of
COVID-19. The study investigated the actual status of psychiatric symptoms and
disorders caused by COVID-19, from four major university hospitals and five general
hospitals in Fukuoka Prefecture, Japan, having a population of 5 million.

Methods: We conducted a survey of psychiatric disorders associated with COVID-19
using Diagnosis Procedure Combination (DPC) data and the psychiatric records of the
hospitals. Furthermore, we conducted a survey on the kind of consultations provided to
hotel-care patients with asymptomatic-to-mild cases, in addition to mental health
consultations conducted by the Mental Health Welfare Center.

Outcomes: In the study period from January 2019 to September 2021, 2,743 COVID-19
admissions were determined from DPC data across the nine sites. These subjects had
significantly more anxiety, depression, and insomnia, and were receiving higher rates of
various psychotropic medications than controls influenza and respiratory infections. A
review of psychiatric records revealed that the frequency of organic mental illness with
insomnia and confusion was proportional to the severity of COVID-19 infection and that
anxiety symptoms appeared independent of infection severity. The consultation survey of
asymptomatic and mildly ill hotel patients also showed a high rate of anxiety complaints.

Interpretation: These results indicate that COVID-19 is more likely to produce

psychiatric symptoms such as anxiety and insomnia than conventional infections.

1. Purpose of this survey

Since the outbreak of novel coronavirus infection (COVID-19) at the end of 2019, a
pandemic ensued that changed history. In Japan, the first case of domestic infection was
confirmed on January 16, 2020, and in February of the same year, an outbreak of infection
occurred on the Diamond Princess cruise ship, which docked in the port of Yokohama.
The number of infected people increased in waves, thereon. The re-spreading of the
infection occurred in waves with the appearance of new COVID-19 species, as has
continued to the present day. On April 7, 2020, an emergency declaration based on the
Law Concerning Special Measures against New Strains of Influenza was issued for the
first time, which has been issued a total of four times, till date. In 2021, new priority

measures to prevent the spread of influenza were enacted, by the initiation of vaccination
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and other infection-prevention measures. As of March 7, 2022, a cumulative total of 5.4
million people had been infected and 24,000 people died as a result of the rampant spread
of infections caused by this strain. (1) The first time I saw this, I was very surprised.

Post-illness symptoms of COVID-19 are defined as "all symptoms that persist from the
acute phase of COVID-19 illness without any apparent other cause, or that arise anew or
reappear during the course of the illness and persist despite resolution of the infection."(2)
These post-affect symptoms include physical symptoms such as fatigue and muscle
weakness after COVID-19 or psychiatric symptoms such as depression and anxiety(3, 4).
Moreover, patients with psychiatric disorders are reportedly at higher risk of severe illness
and death from COVID-19(5). The following is a summary of the study results. In Japan,
data on the onset and exacerbation of psychiatric symptoms such as depressed mood,
decreased motivation, anxiety, sleep disturbance, and hallucinations/delusions after
COVID-19 is insufficient, although knowledge on physical symptoms after the disease
has been collected mainly through registries conducted by local governments and
research institutes. The authors conducted a survey on mental health problems after the
COVID-19 pandemic last year and found that various consultations were provided by
mental health welfare centers and psychiatric institutions, including anxiety, depression,
insomnia, worries about interpersonal relationships, prejudice and discrimination, and
economic concerns(6). No large-scale studies in Japan have addressed the direct
psychological effects of COVID-19 in infected individuals.

This survey aimed to understand the actual status of psychiatric symptoms in COVID-
19 patients and to make recommendations for future medical policy. This survey was
conducted among COVID-19 patients in Fukuoka Prefecture. Fukuoka Prefecture has a
population of approximately 5 million and contains several large cities, including
Fukuoka City with approximately 1.6 million residents and Kitakyushu City with
approximately 900,000 residents, and is one of the largest metropolitan areas in Japan,
following Tokyo, Osaka, and Aichi and Nagoya. In Japan, COVID-19 has been
designated as a Class 2 infectious disease by the Infectious Disease Control Law, and
patients are advised to be hospitalized and treated accordingly. In other areas, depending
on the prevalence of the disease, patients are treated in accommodation facilities or at
home at the discretion of local governments.(7) In this study, we asked four major
university hospitals and five general hospitals in Fukuoka Prefecture to conduct a survey

on psychiatric disorders comorbid with COVID-19 based on DPC data and psychiatric
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records, on patients admitted with COVID-19. The Diagnosis Procedure Combination
(DPC) was used to determine the incidence of psychiatric disorders after COVID-19.(8)
is an abbreviation for , a method introduced in Japan by the Ministry of Health, Labour
and Welfare, which calculates the cost of inpatient care using a fixed number of points
per day determined according to the name of the disease and nature of treatment. The
DPC data is more comprehensive than hospital receipt data in being more: (1) personal,
(2) accurate, (3) reliable, and (4) accurate. Furthermore, (1) the data is structured as a
database, making it easy to use for research; (2) linkage to individual case investigation
is easy as hospitals have a table of patient IDs and medical record IDs for DPC, and (3)
patient attributes such as BMI can be ascertained from DPC data. The survey method was
adopted for this study due to the aforementioned reasons.

Furthermore, we decided to conduct a survey on the kind of mental health consultations
provided by the Mental Health Welfare Center to mainly asymptomatic-to-mild
residential treatment patients.

It is hoped that the present study will reveal which psychiatric disorders and psychiatric
symptoms occur in COVID-19-infected individuals, and whether factors such as the
severity of COVID-19 and the sex, age, and timing of infection of infected individuals
influence the occurrence of psychiatric symptoms.

The study was approved by the Ethical Review Committee for Observational Research
of the Kyushu University Medical School District Office (Permit No. 211198-00).

2. Methods
2.1. Survey of psychiatric symptoms in COVID-19 patients admitted to a medical
institution

We conducted a survey on psychiatric consultation status of COVID-19 patients who
had psychiatric symptoms after COVID-19 based on: (1) DPC data and (2) medical
records of COVID-19 patients who were admitted to medical institutions that were the
main recipients of COVID-19 cases in Fukuoka Prefecture.
The survey covered a total of nine institutions: Kyushu University Hospital, along with
the collaborating institutions, Fukuoka University Hospital, Sangyo Medical University
Hospital, Kurume University Hospital, National Hospital Organization Kyushu Medical
Center, National Hospital Organization Kokura Medical Center, National Hospital

Organization Fukuoka Higashi Medical Center, Kitakyushu Municipal Medical Center,
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and Aso lizuka Hospital, Inc. The study subjects were. The survey period was from
January 1, 2020 to September 30, 2021.

2.1.1. Surveys based on DPC data

a ) Definition of COVID-19

The ICD-10 codes for novel coronavirus infection (COVID-19) was calculated via the
DPC Form 1 file (9). The COVID-19 inpatient cases were judged to be COVID-19 when
the codes "U071," "U072," and "B342" were registered. Furthermore, PCR tests were not
performed in any of these cases although the DPC Form 1 file mentioned the other
diseases and conditions in the injury/illness registration column: comorbidities during
admission 1, 2, 3, 4, and post-admission illness 1, 2, 3, and 4. We did not use this
information as we inferred that many cases with the relevant ICD-10 codes were
registered regardless of the results.

b ) Definition of covariates

Next, to obtain an overview of the hospitalized patients included in this study, we
analyzed the following data for each patient: sex, age at admission, BMI (<18.5, 18.5 to
25, and 25 or more), hypertension (I110-116), diabetes (E10-E14), chronic respiratory
disease (J40-J 47), heart disease (I20-125), chronic kidney disease (N18-112), chronic
liver disease (K70-K76), stroke (163), malignancy (C00-D04), rheumatism (M05-M06)
and dementia (F00-F03/G30) were assessed.

¢ ) Comparison group

To evaluate the occurrence of psychiatric symptoms in COVID-19 inpatients, an
analysis was conducted to compare COVID-19 inpatients with those admitted for
influenza and acute respiratory tract infection. Influenza hospitalization cases were

defined as those registered as J09/J10/J11 in the DPC Data Form 1, indicating either

nn nn

"primary injury/illness," "admission trigger injury/illness," "most common medical

resource injury/illness," or "second most common medical resource injury/illness." Acute
respiratory tract infection cases were defined in DPC Data Form 1 as those with J00-J06
(acute upper respiratory tract infection), J12-J18 (pneumonia, pneumonia, and acute

nn

upper respiratory tract infection), and J09/J10/J11 in the "main wound or illness," "wound

nmn

or illness leading to admission," "most common wound or illness in medical resources,"
or "second most common wound or illness in medical resources." We defined a case as

one in which either J20-J22 (acute lower respiratory tract infection) or J20-J22 (acute
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lower respiratory tract infection) was registered. Cases with COVID-19, influenza, and
acute respiratory tract infection were excluded from the analysis.

d ) Psychiatric symptom assessment

Psychiatric symptoms in this study included: (1) a combined endpoint of mood, anxiety,
and mental disorder (F20-29, F30-F39, F40-F48), (2) mood disorder (F30-F39), (3)
anxiety disorder (F40-F48), (4) mental disorder (F20-F29), (5) insomnia. The following
five symptoms (G51.0 or G47.0) were included in the DPC Data Form 1: "disease with
onset after admission 1," "disease with onset after admission 2," "disease with onset after
admission 3," or "disease with onset after admission 4," and the above ICD-10 codes were
registered. The occurrence of psychiatric symptoms was defined as the occurrence of
psychiatric symptoms after hospitalization, as per the status.

To capture psychiatric symptoms other than injury/illness registration status, we defined
the following five psychiatric symptoms based on the prescription status of the following
medications: (1) sleeping pills, (2) anxiolytics, (3) antidepressants, (4) other medications
for psychiatric disorders, and (5) a composite endpoint of anxiolytics, antidepressants,
and other medications for psychiatric disorders. The .EF files from each center were
extracted to assess the prescribing status of these medications during the relevant

hospitalization period.

2.1.2. Surveys based on medical record data
The following items were surveyed in patients hospitalized with COVID-19, who
visited the Department of Psychiatry in the surveyed medical institutions during the
study period.
a ) Basic information: DPC data identification number, age, sex, date of admission,
date of discharge, COVID-19 severity at initial psychiatric visit (based on criteria
assessed by healthcare professionals according to the "Guide to the Treatment of New
Coronavirus Infections, Version 6.0"), underlying diseases recognized at admission
(diabetes, hypertension, lipid disorders, other), CRP value (highest value at time prior
to first psychiatric visit), extracorporeal membrane artificial lung (ECMO)use or not,
history of ventilator use, history of lemdecivir use, history of neutralizing antibody use,
history of steroid use, history of baricitinib use, physical outcome of COVID-19
b ) Psychiatric information: Psychiatric diagnosis (according to ICD-10 diagnostic

criteria), presence of a history of psychiatric disorder, psychiatric symptoms (primary
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symptoms) at initial psychiatric visit, psychiatric symptoms (other than primary) at
initial psychiatric visit, nature of psychiatric intervention, outcome of confirmed
psychiatric diagnosis (improvement, unchanged, worsening).
Based on the above survey items (a) and (b), the following data were tabulated:
2.1.2.1. Total number of eligible persons
2.1.2.2. The number of male and female patients who were referred to psychiatry
2.1.2.3. Average age (standard deviation)
2.1.2.4. Total number and percentage of coronas by severity
2.1.2.5. Total number and percentage (%) by age group (under 10, 10s, 20s. and in deciles
of 10)
2.1.2.6. Total number and percentage of subjects with a history of mental illness
2.1.2.7. Total number and rate of pre-existing mental disorders among responders by
description of disorder
2.1.2.8. Number and percentage of subjects with a history of steroid use at initial
diagnosis
2.1.2.9. Number and percentage of subjects with a history of Lemdesivir use at initial visit
2.1.2.10. Highest C-reactive protein level in the subject
2.1.2.11. Number and percentage of "physical outcome" subjects (on psychiatric
diagnosis)
2.1.2.12. Total number and percentage of confirmed psychiatric diagnoses by type (F-
code) in the target population
2.1.2.13. Total number and percentage of major psychiatric symptoms by type of COVID-
19 severity
2.1.2.14. Total number and percentage of confirmed psychiatric diagnoses by type by
COVID-19 severity

2.2. Survey of psychiatric symptoms in persons with COVID-19 and admitted to
residential care facilities

In accordance with the national policy, in Fukuoka Prefecture, residential treatment is
provided for asymptomatic to mildly ill COVID-19 patients at the expense of the local
government. Among these patients, counselors from mental health welfare centers
(Fukuoka Mental Health Welfare Center, Fukuoka City Mental Health Welfare Center,
and Kitakyushu Mental Health Welfare Center) visit the accommodation of those with
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physical and mental disorders, and respond to them by phone from within the
accommodation facilities, and develop an individual report. The survey results are shown
in Table 1. Based on the individual data, we investigated the kind of mental disorder
occurring in asymptomatic to mildly ill persons with COVID-19.

Subjects: COVID-19 patients who underwent hotel treatment in Fukuoka Prefecture.
Survey Period: May 1, 2020 - September 30, 2021

[Investigation method]

The staff members in charge of this project investigated the following items based on
the individual forms prepared by the consultants, who conducted a survey of physical and
mental symptoms through telephone interviews with residential treatment patients who
complained of illness.

a ) Basic information: Age, sex, attributes of the person responding to the consultation

(consultant), and date of consultation.

b ) Psychiatric information: K6 scores(10), whether or not the patient has a history of
psychiatric illness, main physical symptoms (up to three freely listed, such as fever,
sore throat), main psychiatric symptoms, motivation for the consultation, main
consultation details, if the main consultation was "anxiety," what the patient liked
about being isolated, main responses, and final outcome.

From the above survey items (a) and (b), the following items were investigated:

2.2.1. Total number of subjects

2.2.2. Number and percentage of male and female subjects

2.2.3. Mean age of subjects (standard deviation)

2.2.4. Total number and percentage of subjects by age group

2.2.5. Average number of days from admission to facility to interview

2.2.6. Average K6 score of the subject

2.2.7. Total number and percentage of main consultations by type among the target group
2.2.8. If "anxiety" is the main complaint, a breakdown of the content

2.2.9. Number and percentage of "referred to a medical institution" in the total survey

population.

2.3. Analyses
2.3.1 Analysis of DPC data

The analysis of DPC data consists of the following five analyses. First, we described the
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characteristics of COVID-19 admissions in the DPC data from nine centers, including
sex, age at admission, BMI, hypertension, diabetes, chronic respiratory disease, cardiac
disease, chronic renal disease, chronic kidney disease, chronic liver disease, stroke,
malignancy, rheumatism, and dementia were described by institution.

Second, we identified the number of cases with psychiatric symptoms among COVID-
19 inpatients. Psychiatric symptoms were assessed using two approaches: using the name
of the injury or illness and using medication information. When injury or disease names
were used, five symptoms were identified for each facility: (1) a combined endpoint of
mood, anxiety, and mental disorder, (2) mood disorder, (3) anxiety disorder, (4) mental
disorder, and (5) insomnia. When medication information was used, the composite
endpoints of (1) sleeping pills, (2) anxiolytics, (3) antidepressants, (4) other psychiatric
medications, and (5) anxiolytics, antidepressants, and other psychiatric medications were
identified by facility.

Third, we examined background factors associated with prescriptions for psychiatric
symptoms in COVID-19 patients. Logistic regression analysis was performed using the
presence or absence of prescriptions for psychiatric symptoms as the objective variable
and sex, age at admission, BMI, hypertension, diabetes, chronic respiratory disease, heart
disease, chronic kidney disease, chronic liver disease, stroke, malignancy, rheumatism,
and dementia as explanatory variables. The odds ratios for prescribing or not prescribing
for psychiatric symptoms were estimated.

Fourth, to assess differences in the incidence of psychiatric symptoms in COVID-19
cases, we performed a comparative analysis between influenza hospitalizations and acute
respiratory tract infection hospitalizations using propensity score matching. Propensity
scores were estimated independently for influenza and acute respiratory tract infection
hospitalizations by logistic analysis. The covariates were sex, age at admission, BMI,
hypertension, diabetes, chronic respiratory disease, heart disease, chronic kidney disease,
chronic liver disease, stroke, malignancy, rheumatism, and dementia.

Fifth, we evaluated the current status of drug treatment for patients who consulted the
Department of Psychiatry. The case survey forms and DPC data returned from the target
facilities were matched using identification numbers, and the prescription status of the
matched cases by date of implementation was descriptively analyzed.

2.3.2 Analysis of medical record data

"nn

In the four COVID-19 severity groups of "asymptomatic," "mild," "moderate," and
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"severe," clinical characteristics such as "sex," "mean age," "number with a history of
mental illness," "drugs and therapeutic devices used before or at the first psychiatric visit
(steroids, baricitinib, remdecivir, neutralizing antibodies, ventilators, external membrane
ventilation) were analyzed. We tested for statistically significant differences in the

nn

"number of people with a psychiatric diagnosis," "maximum CRP level before initial

nmn

psychiatric diagnosis," "number of people with each F-code for the final psychiatric
diagnosis," and "number of people with each physical outcome (cured discharge, mild,
unchanged, worsening, or death)." The x> power test was used for the test method, and

residuals analysis was performed.

3. Results
3.1. Analysis based on DPC data
3.1.1 Characteristics of COVID-19 admissions in DPC data from nine centers

DPC data were collected for a total duration of 33 months from January 2019 to
September 2021 from eight sites, and 21 months from January 2020 to September 2021
from one site. The number of COVID-19 hospitalizations determined from the DPC data
was determined for all nine sites There were 2,743 cases. The patient background of
COVID-19 admissions at each center is shown in Table 1. The proportion of women was
44.3% among all nine centers. Institution C had the highest proportion of women (59.9%)
and Institution I had the lowest proportion of women (31.5%). The mean age on
admission varied widely among the centers, with 40.2 years in Center C and 65.2 years
in Center B. The BMI was less than 18 in 12.5%, between 18 and 25 in 51.1%, and greater
than 25 in 33.1%, in the nine centers. Comorbidities were correlated with the age of
eligible patients, and more patients with comorbidities were accepted at Center B, where
the mean age was also higher.

Table 1. Patient demographics of COVID-19 inpatients

Medical institution A B C D E F G indecent I Total

Number of all DPC inpatient

cases

n=28385 n=31857 n=11796 n=14721 n=23549 n=40009 n=24973 n=15757 n=27405 n=218512

Number of COVID19 n= n= n= n=442 n= n= n= n=

admissions (%) 0604)  1103) 3463 () 1000 1060 evps  "TTIRY g =)
35 19 230 192 59 129 m M ) .
female (30%) (1% (599%)  (B34%)  (64%)  (514%)  (443%) O g5y I
age at admission 59.6[163] [1683'12] 02054) S46[22]  TRLS] SISROT) SAI[34] 6LAQOL  SSI[62]  SIT[T]
, 1 3 ) , 2 . y , y 5
BMI: less than 18 e oy MO g B2 S0SH S0 BE) M
0 4 2 196 86 316 ) 9
. 77 (400 LA 0
BMI: 18 0 25 G806 om vy e DEW g MEM e HILELE)
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34 90 175 78 189 88

BML: 25 or more BOW e maen e SO G o 164 (34.8%) ) 908 (33.1%)
THigh blood pressure 3(2.8%) (171.?% ) (10%2% ooHEm) 42;% ) (195.8% _— f;% ) 157 (33.3%) (173.3% ) 442 (16.1%)
Diabetes s 4§?% ) O s 4%?% ) (1;;% ) (1;27% ) 125 (26.5%) (285.2% ) 528 (19.0%)
Chronic respiratory disease 109%)  8O2%)  T(L8%)  18(I1%)  12(4%)  17(68%)  41(66%)  60(127%) " 425% ) 192 (%)
Heart disease 0(0%)  T(63%)  308%) 30T 2(12%)  SQ%)  1TQT%) 21 (4.5%) 4(2%) 62(23%)
Chronic kidney disease 000%)  1LO8%) 0% 00%  4Q5%)  3(12%)  1TQT%) 13.(9.1%) 11(5.6%) 89 (3.2%)
Chronic lver disease 000%)  2018%)  205%)  2005%)  4Q5%)  4(6%) (1% 35 (74%) 4(2%) 60 (2.2%)
Thave a stroke 000%)  1(09%) 0% 0(0%  106%)  1(04%) 0% 5(L1% 1(05%) 9(0.3%)
Malignant tumor 219%)  8(2%)  S(I3%)  10023%)  1609%)  30(12%)  38(6.1%) 12(2.5%) 10(5.1%) 131 (4.8%)
Rheumatism 0(0%) 0% 1O3%)  1(02%)  3(L9%)  2008%)  0(0%) 3(0.6%) 0(0%) 10(04%)
Dementia 0(0%)  A06%)  T(8%)  102%) 0%  10@%)  22(.6%) 35 (74%) 6(3%) 85 (3.1%)

3.1.2. Psychiatric symptoms and psychotropic medication in COVID-19 inpatients
Table 2 shows the number of admitted COVID-19 patients who developed psychiatric
symptoms during their hospital stay and the number of patients who received
psychotropic drugs. The psychiatric symptom with the highest number of occurrences
was insomnia in 69 patients (2.5%). Other moods, anxiety, and psychiatric disorders were
less frequently registered as post-hospitalization-onset illnesses. Sleeping medications
were present in 932 (39.5%) patients across the nine centers. Institutional differences
were observed, with Institution F having the lowest rate of 24.3%, while Institution B
administered the drug in 67.6% of cases. Anxiolytics were given to 3.6% to 7.2% of
patients at nine sites, and antidepressant prescription status varied between 3.2%—-36.9%

of patients at the nine sites,.

Table 2. Number of patients with psychiatric symptoms as complications after
COVID-19 admission

indecen
Medical institution A B C D E F G | Total
t
n= n= n= n= n=
Number of COVID 19 inpatient cases n=442 =251 n=619 n=471 =197
106 11 384 162 1743
Name and symptoms of mental illness
2 2 5 10 R
Mood/Anxiety/Mental Disorders 0(0%) 3(0.7%) 3(1.2%)  2(0.3%) 5(2.5%)
(1.8%) (0.5%) (3.1%) (2.1%) (1.2%)
1 1
Mood disorder 0(0%)  0(0%) 1(0.2%) 0%  L(02%)  204%)  1(05%)  7(03%)

(0.3%) (0.6%)
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Anxiety disorder 0(0%) 0(0%)  3(0.7%) 104%) 0%  8(ILT%)  2(1%)
(0.9%) (0.6%) (0.6%)
1 ] 3 1
Mental disorder 0(0%) 0(0%) 208%)  1(02%)  204%)  3(15%)
09%)  (05%) (19%) (0.5%)
) 3 3 16 11 3 69
Insomnia 0(0%) 2(05%) 9(1.5%)
(18%)  (08%) (19%)  (64%) Q%) (1% (2%

Psychotropic drug administration

208

Sleeping pills WEM) BE 90 06N T 6l WO @) W6l
(36%)
Anti-anxiety medication MO S0 LAY BT WEM) 06N AEs)  NEM) BE) 1858
Antidepressants available M08 A0 BEY) SRR BEM) SGZY @0™) @@ 150M) 0
Other psychiatric drugs available @2 NEN BEE WO WU D06M) SN M) 608 600
19 19
Anxiolytic/Antidepressant/Other Yes B TSE06N ME) M%) (183 WO @M TS

(29.2%) (4.1%)

3.1.3. Examination of medication-related factors for sleep and
anxiolytic/antidepressant/other psychiatric medications

Table 4 shows the results of examining medication-related factors for sleep and
anxiolytic/antidepressant/other psychiatric medications, based on the results of different
prescribing status of antipsychotic medications in different centers.

Table 3-1 shows the results of the examination of factors associated with sleep
medication. Factors that showed significant differences in univariate analysis were age at
admission (P <0.001), hypertension (P < 0.001), diabetes (P < 0.001), and chronic kidney
disease (P < 0.001). The mean age at admission was 63.5 years in the group with
prescription versus 50.9 years in the group without prescription, indicating a trend toward
administration to older patients. Patients with hypertension, diabetes mellitus, and chronic
kidney disease were more likely to receive the drug. In multivariate logistic analysis,
factors that showed significant differences were age at admission (P <0.001) and presence
of diabetes (P < 0.001). Hypertension and chronic kidney disease detected in univariate

analysis were no longer significantly different after adjusting for age.

Table 3-1. Factors associated with sleep medication in COVID 19 inpatients
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No sleeping pills Sleeping pills P-value Odds ratio P-value

Female 613 (43%) 372 (39.9%) 0.143 0.9 0.277
Age at admission 50.9 [22.8] 63.5[16.7] <0.001 1.03 <0.001
Under 18 169 (12.4%) 93 (10.3%) one

18 to 25 715 (52.3%) 474 (52.5%) 0.275 0.87 0.398
25 or more 482 (35.3%) 336 (37.2%) 1.06 0.713
High blood pressure 211 (14.8%) 191 (20.5%) <0.001 0.83 0.138
Diabetes 228 (16%) 264 (28.3%) <0.001 1.53 <0.001
Chronic respiratory disease 112 (7.9%) 73 (7.8%) 0.989 0.91 0.588
Heart disease 31 (2.2%) 28 (3%) 0.206 0.99 0.98

Chronic kidney disease 34 (2.4%) 55 (5.9%) <0.001 1.59 0.048
Chronic liver disease 31 (2.2%) 27 (2.9%) 0.267 1.43 0.205
I have a stroke 3 (0.2%) 6 (0.6%) 0.095 1.53 0.567
Malignant tumor 73 (5.1%) 53 (5.7%) 0.546 0.82 0.295
Rheumatism 7 (0.5%) 2 (0.2%) 0.288 0.32 0.169
Dementia 39 (2.7%) 39 (4.2%) 0.054 0.71 0.176

Table 3-2 shows the results of our examination of factors associated with
anxiolytic/antidepressant/other psychiatric medications. Factors that showed significant
differences in univariate analysis were age at admission (P < 0.001), hypertension (P <
0.001), diabetes (P <0.001), chronic kidney disease (P <0.001), and dementia (P <0.001).
The mean age at admission was 65.7 years in the group with prescription versus 51.0
years in the group without prescription, indicating a trend toward their administration in
older patients. Patients with hypertension, diabetes mellitus, chronic kidney disease, and
dementia were more likely to receive drugs. In multivariate logistic analysis, factors that
showed significant differences were age at admission (P < 0.001), BMI between 18 and
25 (P <0.001), presence of diabetes (P = 0.028), and dementia (P = 0.022). Hypertension
and chronic kidney disease detected in univariate analysis were no longer significantly
different after adjusting for age; patients with BMI in the normal range of 18 to 25 had a
medication odds ratio of 0.56, compared with patients with BMI < 18. Thus, medications
tended to be administered in patients with BMI less than 18. The odds ratio for dementia

was 1.88, which was high because antidementia medications were included in the
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psychotropic medications, used as the objective variable.

Table 3-2. Factors associated with psychotropic drug treatment in COVID 19

inpatients
No psychotropic drug Psychotropic treatment P- odds P-
treatment available value ratio value
Female 665 (42.3%) 320 (40.7%) 0.468 0.89 0.254
< <
Age at admission 51[21.8] 65.7 [16.9] 1.04
0.001 0.001
Under 18 164 (10.9%) 98 (13%) one
18 to 25 811 (53.6%) 378 (49.9%) 0.165 0.56 0.001
25 or more 537 (35.5%) 281 (37.1%) 0.82 0.27
<
High blood pressure 238 (15.1%) 164 (20.9%) 0.82 0.111
0.001
<
Diabetes 278 (17.7%) 214 (27.2%) 1.29 0.028
0.001
Chronic respiratory
129 (8.2%) 56 (7.1%) 0.359 0.83 0.282
disease
Heart disease 33 (2.1%) 26 (3.3%) 0.076 1.18 0.556
Chronic kidney <
44 (2.8%) 45 (5.7%) 1.27 0.309
disease 0.001
Chronic liver disease 36 (2.3%) 22 (2.8%) 0.451 1.36 0.294
I have a stroke 6 (0.4%) 3 (0.4%) 0.999 0.6 0.513
Malignant tumor 77 (4.9%) 49 (6.2%) 0.173 0.95 0.798
Rheumatism 6 (0.4%) 3(0.4%) 0.999 0.66 0.584
<
Dementia 26 (1.7%) 52 (6.6%) 1.88 0.022
0.001

3.1.4. Comparative analysis of the incidence of psychiatric symptoms in COVID-19

patients hospitalized with influenza and acute respiratory tract infection
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Tables 3-1 and 3-2 show the number of patients who received psychotropic drugs during
COVID-19 hospitalization. 19 or whether it can occur to the same extent in other
infectious diseases or other respiratory diseases. Therefore, in the present analysis, we
compared COVID-19 hospitalized patients with those hospitalized for influenza or acute
respiratory tract infection. However, because of differences in the baseline patient
demographics between the two groups, propensity score matching was used to correct for
patient demographics.

Table 4-1 shows the differences in patient demographics after propensity score matching
was performed, compared to influenza hospitalization. The results confirmed a generally
equivalent balance between the two groups. As the number of influenza hospitalizations
has been decreasing in recent years, the sample size for propensity score matching with
influenza hospitalizations was limited to 211 cases. With regard to psychotropic
medications, sleeping pills were statistically significantly administered in 25.1% of
influenza hospitalizations, compared with 41.7% of COVID-19 hospitalizations (P <
0.001). Anxiolytics were administered to 3.3% of influenza inpatients versus 7.6% of
COVID-19 inpatients, and although the proportion of patients receiving anxiolytics was
approximately twice as high, the difference was not statistically significant (P = 0.054).
These results suggest that hospitalization for COVID-19 is likely to induce insomnia and

anxiety.

Table 4-1. Patient attributes for propensity score matching, compared with influenza

hospitalization
COVID-19
Influenza hospitalizations
Covariate hospitalized P-value
(n=211)
(n=211)

Female 90 (42.7%) 93 (44.1%) 0.768
Age at admission 52.9 [33.8] 51.8 [25.9] 0.352
under 18 60 (28.4%) 75 (35.6%)
18 to 25 100 (47.4%) 89 (42.2%)
25 or more 51 (24.2%) 47 (22.3%) 0.291
High blood pressure 31 (14.7%) 39 (18.5%) 0.295
Diabetes 32 (15.2%) 34 (16.1%) 0.789
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Chronic respiratory disease 25 (11.9%) 27 (12.8%) 0.767

Heart disease 2 (1%) 2 (1%) >0.999
Chronic kidney disease 6 (2.8%) 11 (5.2%) 0.216
Chronic liver disease 5(2.4%) 3 (1.4%) 0.475
I have a stroke 1 (0.5%) 0 (0%) 0.317
Malignant tumor 10 (4.7%) 10 (4.7%) >0.999
Rheumatism 3 (1.4%) 2 (1%) 0.653
I have dementia 10 (4.7%) 7 (3.3%) 0.458

Psychotropic drug administration

Sleeping pills 53 (25.1%) 88 (41.7%) <0.001
Anti-anxiety medication 7 (3.3%) 16 (7.6%) 0.054
Antidepressants available 15 (7.1%) 23 (10.9%) 0.174
Other psychiatric drugs available 69 (32.7%) 66 (31.3%) 0.754
Stabilizers/antidepressants/etc. available 73 (34.6%) 77 (36.5%) 0.684

After propensity score matching of patients hospitalized with acute respiratory tract
infection and those hospitalized with COVID-19, the number of patients (patient
proportion) receiving various medications during the hospital stay is shown in Table 4-2.
The results showed that sleeping pills were administered to 37.0% of patients hospitalized
for acute airway infection compared with 40.5% of patients hospitalized for COVID-19,
indicating that sleeping pills were significantly administered (P = 0.039). Antidepressants
were administered to 9.6% of patients admitted with acute respiratory tract infection
compared with 12.9% of patients admitted to COVID-19, a statistically significantly
higher rate (P = 0.003). However, a significantly higher proportion of patients with acute
airway infections were treated with anxiolytic medications (P = 0.039), with 5.9% of
patients admitted to COVID-19 compared with 7.7% of patients admitted with acute
airway infections. These results suggest that hospitalization for COVID-19 is likely to
induce insomnia and depression, but the use of anxiolytic medications was slightly lower

than in other acute respiratory tract infections.

Table 4-2. Patient demographics for propensity score matching, compared with

acute airway infection hospitalization
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Acute respiratory tract COVID19
Covariate infection hospitalizations hospitalized P-value
(n =1656) (n =1656)
Female 703 (42.5%) 673 (40.6%) 0.290
Age at admission 60.1 [26.5] 56.4 [22.2] <0.001
Under 18 243 (14.7%) 261 (15.8%)
18 to 25 950 (57.4%) 960 (58%)
25 or more 463 (28%) 435 (26.3%) 0.457
High blood pressure 306 (18.5%) 309 (18.7%) 0.893
Diabetes 371 (22.4%) 360 (21.7%) 0.645
Chronic respiratory disease 140 (8.5%) 171 (10.3%) 0.065
Heart disease 51 (3.1%) 48 (2.9%) 0.760
Chronic kidney disease 83 (5%) 79 (4.8%) 0.747
Chronic liver disease 32 (1.9%) 21 (1.3%) 0.128
I have a stroke 7 (0.4%) 6 (0.4%) 0.781
Malignant tumor 141 (8.5%) 121 (7.3%) 0.198
Rheumatism 9 (0.5%) 9 (0.5%) >0.999
Dementia 65 (3.9%) 65 (3.9%) >0.999
Psychotropic Drug Administration
Sleeping pills 613 (37%) 671 (40.5%) 0.039
Anti-anxiety medication 128 (7.7%) 98 (5.9%) 0.039
Antidepressants available 159 (9.6%) 214 (12.9%) 0.003
Other psychiatric drugs available 528 (31.9%) 492 (29.7%) 0.175
Stabilizers/antidepressants/etc. available 629 (38%) 580 (35%) 0.077

3.2. Results of analysis based on medical records

3.2.1. Background of the subject

The total number of COVID-19 inpatients who were referred to psychiatry was 221 (135
[61.1%] males and 86 [17.6%] females) with a mean age of 62.7 + 17.6 years. The number

and percentage of subjects by age group were as follows: 44 (19.9%) were in their , 41
(18.6%) in their 70s, 35 (15.8%) in their 80s, 32 (14.5%) in their 40s, 13 (5.9%) in their
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30s, eight (3.6%) in their 90s, six (2.7%) in their 20s, followed by two (0.9%) in their
teens. Forty-six patients (FO; n=8, F1; n=1, F2; n=14, F3; n=8, F4; n=10, F6; n=1, F7;
n=3, F8; n=1) had a history of psychiatric illness (48 of 221 patients had no known
psychiatric history). The mean hospital stay was 26.2+25.3 days, and the final physical
outcome was curative discharge in 73 (33%), minor improvement in 113 (51.1%),
unchanged in three (1.4%), worsening in five (2.3%), and death in 27 (12.2%).

3.2.2. 'Primary Psychiatric Symptoms' and 'Final Psychiatric Diagnosis' in the
Subject

At the first psychiatric visit, insomnia was the most common "main psychiatric
symptom" (29%), followed by confusion (19.5%), anxiety (16.3%), irritability (5.9%),
wandering (3.2%), depression (2.7%), stupor (1.8%), hallucination (1.4%), lack of energy
(0.9%) and others (19.0%).

FO05 was the most common final psychiatric diagnosis (45.3%), followed by F43 (27.2%)
and F41 (5.4%).

3.2.3. Investigation of COVID-19 by Severity (Asymptomatic, Mild, Moderate and
Severe)

The severity of COVID-19 is shown in Table 5, and the severity of COVID-19 is defined
as mild (oxygen saturation: SpO2>96%, no respiratory symptoms or only cough and no
dyspnea, and in both cases pneumonia) based on the "Guide to the Diagnosis and
Treatment of New-type Coronavirus Infection, 6th edition. (no findings), moderate
(93%<Sp02 <96%, dyspnea, pneumonia findings, or SpO2 <93%, oxygen administration
required), and severe (ICU admission, ventilator required).

The number of patients in each group was eleven in the asymptomatic group, 35 in the
mild disease group, 92 in the moderate disease group and 83 in the severe disease group.
The mean age was 67.00+26.104 years in the asymptomatic group, 56.83+20.264 years
in the mild group, 63.34+18.104 years in the moderate group, and 63.93+13.907 years in
the severe group, with no significant difference among the four groups. The number of
patients with psychiatric disorders was four in the asymptomatic group, 16 in the mild
group, 15 in the moderate group, and ten in the severe group, with significantly more
patients in the mild group than in the moderate group, and in the asymptomatic group

than in the severe group. The main results are described below.

51



Steroid use for COVID-19 before or at the time of psychiatric consultation was zero in
the asymptomatic group, five in the mild group, 77 in the moderate group, and 81 in the
severe group, with the severe and moderate groups having significantly higher rates of
use than the mild group.

The main symptoms at the first psychiatric visit were confusion in two patients in the
mild group, fifteen in the moderate group, and 26 in the severe group, with significantly
higher rates in the severe group, moderate group, and mild group, in that order. Insomnia
was significantly more frequent in the severe, moderate, and mild groups, in that order.
Anxiety was significantly more prevalent in the severe group, moderate group, and
asymptomatic group, in that order.

In the final psychiatric diagnosis, six FOs were asymptomatic, seven were in the mild
group, 44 were in the moderate group, and 52 were in the severe group, with the severe
and moderate groups having significantly higher proportions than the mild and

asymptomatic groups.

Table S Patient background and initial symptoms, final psychiatric diagnosis, and outcome by

COVID-19 severity

Without Minor Moderate Serious Test result
symptoms illness disease illness
N=11 N=35 N=92 N=83
X2 =10.612, p
Sex (male/female) 2/9 21/14 55/37 57/26 < ol
Average age 67.00 56.83 63.34 63.93 H=5.010,p=
(Standard deviation) (26.104) (20.264)  (18.104)  (13.907) 0.171

X2 =8.067, p<.05

Number of people with a four? 162 15¥ 109 Mild > Moderate,
history of mental illness Severe >
asymptomatic
Highest CRP level until
0.22 5.26 10.13 15.09 H=5888,p

first psychiatric visit
(0.232) (7.101) (6.689) (9.5006) < .001
(Standard deviation)
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Number of people used
before or at first

psychiatric visit (%)

Steroid 0 five 77 81 X = 67337, p
(2.26%)  (34.84%) (36.65%) <.001
Severe-Moderate >
Mild
Baricitinib 0 0 eight 68 X2 =2.130,p > .05
(8.70 %)  (81.92%)
Remdeciville 0 Six 61 74 X2 = 55447, p
(17.14%)  (66.30%)  (89.16%) <.001
Neutralizing 0 0 0 three
antibody (3.61%)
Ventilator 0 two 13 63%
5.71%)  (14.13%)  (75.90%)
Extracorporeal 0 0 two three
membrane artificial (2.17%) (3.61%)
lung (ECMO)
The main spirit of the
first visit symptoms
Confusion 0 two 15 26 X2 = 20.140, p
(5.71%)  (16.30%) (31.33%) <.001
Severe > Moderate
> Mild
Insomnia 0 four 28 32 X2 = 21500, p
(11.43%)  (30.43%)  (38.55%) <.001
Severe > Moderate
> Mild
Anxiety two eight 20 six X = 20.000, p
(18.18%)  (22.86%) (21.74%)  (7.23%) <.001

Moderate > Mild >
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Severe >

Asymptomatic
Depression one one four 0 X2 =3.000, p > .05
(9.09%) (2.86%) (4.35%)
Irritability 0 four seven two X’ =2923,p>.05
(11.43%)  (7.61%) (2.41%)
Anorexia 0 one 0 0 -
(2.86%)
Hallucination 0 0 two one X2 =0333,p>.05
(2.17%) (1.20%)
Stupor 0 three 0 one X2 =0.333,p> .05
(8.57%) (1.20%)
Listless 0 one one 0 X2 =0.000, p <.01
(2.86%) (1.09%)
two four one 0 X2 =2.000, p > .05
Roaming
(18.18%)  (11.43%)  (1.09%)
Final Psychiatry
medical examination
FO Six seven 44 52 X° = 64.394,

(54.55%) (20%) (47.83%)  (62.65%) p<.001
Severe - moderate

> asymptomatic -

mild
F2 0 five three one X2 =2.667,p>.05
(14.28%)  (3.26%) (1.20%)
F3 0 two five 0 X2 =1.286,p>.05
(5.71%) (5.43%)
F4 three 14 33 26 X°=27.684,p

(2727%)  (40.0%)  (35.78%) (31.33%) <.001

F7 one one two 0 X2 =0.500, p > .05
(9.09%) (2.85%) (2.17%)
F8 0 one 0 0 -
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(2.86%)

Unknown 0 0 four one X2 =3.000, p > .05
(4.35%) (1.20%)

Others 0 one 0 0 -
(2.86%)

Number of people with

physical outcome

(%)
Discharged from nine 29 29 six
hospital after being (81.81%)  (82.85%) (31.52%)  (7.22%)
healed
Transferred to a one four 55 53

convalescent hospital ~ (9.09%)  (11.42%)  (59.78%)  (63.85%)

Constant one one 0 one
(9.09%) (2.85%) (1.20%)
Worsening 0 0 one four

(1.08%)  (4.81%)

Death 0 one seven 19

(2.85%) (7.60%)  (22.89%)

1) 6 unknown, 2) 4 unknown, 3) 19 unknown, 4) 20 unknown, 5) 2 unknown,

3.3. Analysis results based on consultation records of Mental Health Welfare centers

3.3.1 Background of the consultant

The total number of new admissions to residential treatment facilities during the survey
period (May 2020 to September 2021) was 26,071 (about 74,000 infected people in
Fukuoka Prefecture during the same period), and 531 people (228 males and 303 females)
consulted with the Mental Health Welfare Center. Table 6 shows the number of new
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admissions and consultants per month during the survey period.

Table 6 Number of new residential treatment patients and consultants with the

Mental Health Welfare Center
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The average age of the consultants was 45.3+15.11 years. The number and percentage
of consultants by age group was 132 (24.9%) in their 40s, which was the largest, 115
(21.7%) in their 50s, 92 (17.4%) in their 30s, 82 (15.8%) in their 20s, 55 (10.4%) in their
60s, and 36 (10.4%) in their 70s (6.8%).

The number of COVID-19 cases by severity (242 with unidentified severity were
excluded) was 45 (15.6%) asymptomatic, 232 (80.2%) mild, and 12 (4.2%) moderate.

The mean number of days between admission to the care facility and consultation was
4.6+4.2 days. The mean K6 score of the consultants (83 without data were excluded) was
11.5+5.3.

As a result of the consultation, zero people were judged to require a visit to a psychiatric

institution.

3.3.2. "Main contents of consultation'" among the consultants (excluding 22

consultants with missing data)
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The most common reason given was anxiety at 295 (58.0%), followed by stress about
isolation at 51 (10.0%), work at 44 (8.6%), family at 35 (6.9%), insomnia at 24 (4.7%),
and life after recovery at 16 (3.1%), 11 (2.2%) for "Self-blame," 5 (0.98%) for "Lack of

information," 4 (0.79%) for "Depressed mood," and 1 (0.20%) for "Financial matters."

Table 7 shows the background of the consultants and the main reasons for consultation

by the three mental health welfare centers.

Table 7: Background of consultants to mental health welfare centers and their

consultations
Total (number) Fukuoka Fukuoka City Kitakyushu City
prefecture
(Kyushu)
Number of subjects 518 294 137 87
(persons)
Male/Female 222/296 129/165 58/79 35/52
Average age (years) 45.23(15.2)" 46.43(14.7) » 42.69(15.8)% 45.21(15.3)
(Standard deviation)
Number of main
consultations
Anxiety 294 (59.5%) 157(55.1%) 105(80.8%) 32(39.5%)
Stress upon 50 (10.1%) 34(11.9%) 8(6.2%) 8(9.9%)
Isolation
About job 34 (6.9%) 21(7.4%) 0 13(16.0%)
About family 35 (7.1%) 23(8.1%) 0 12(14.8%)
Insomnia 23 (4.7%) 8(2.8%) 12(9.2%) 3(3.7%)
Life after 16 (3.2%) 11(3.9%) 1(0.8%) 4(4.9%)
recuperation
Feelings of 11 (2.2%) 10(3.5%) 0 1(1.2%)
remorse
Lack of 5(1.0%) 1(0.4%) 3(2.3%) 1(1.2%)
information
Depressed mood 4 (0.8%) 1(0.4%) 1(0.8%) 2(0.5%)
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Economic. 1 (0.2%) 0 0 1(1.2%)
the others 21 (4.3%) 19(6.7%) 0 4(4.9%)

1) 6 data missing 2) 5 data missing 3) 1 data missing

3.3.3. Nature of concern for "anxiety"

Anxiety about their own physical condition" was the most common concern, at 126
(42.7%). This was followed by 65 (22.0%) for "anxiety about work," 55 (18.6%) for
"anxiety about family," 16 (5.42%) for "anxiety that I might have infected others," 15
(5.1%) for "vague anxiety," and 11 (3.7%) for "anxiety about prejudice against infected

people."

4. Discussion

This is the first large-scale epidemiological study of psychiatric symptoms associated
with COVID-19 in Japan, based on DPC data from inpatient facilities, medical records,
and consultation records from the Mental Health Welfare Center. In this study, we were
able to examine approximately 2,700 COVID-19 hospitalized patients. Moreover,
approximately 26,000 COVID-19 hotel patients were also surveyed, and details were
obtained regarding various psychiatric problems caused by the COVID-19. A summary
of each survey is given below.
4.1. Psychiatric symptoms of COVID-19 patients in the DPC survey

Our findings from the DPC survey during the 21 months following the COVID-19
pandemic indicate that there were approximately 2,700 COVID-19 admissions during this
period, representing 1.3% of all admissions at the surveyed facilities. Although there was
some bias among centers, 16% of COVID-19 admissions had concomitant hypertension
and 19% had concomitant diabetes mellitus. Conversely, insomnia was the least frequent
psychiatric condition registered in the DPC (2.5%), and only 1.2% of all psychiatric
conditions. However, this is because the DPC system registers only the top four
conditions that require the greatest investment of medical resources, and COVID-19. The
effect of the lack of registration of the names of patients’ psychiatric disease was likely
to be significant. Nevertheless, 39% of the patients used sleeping pills and 46% used

antidepressants, anxiolytics, and other psychotropic drugs, suggesting the frequent
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occurrence of psychiatric symptoms such as insomnia, anxiety, and depression. The group
receiving psychotropic drugs including sleeping pills was older and had more
comorbidities such as hypertension, diabetes, chronic kidney disease, and dementia than
did the group not receiving such drugs. This suggests that these background factors induce
psychiatric symptoms such as insomnia, depression and anxiety after COVID-19. The
results of this study revealed that the patients were more likely to be. The study also found
that COVID-19 patients consumed significantly higher rates of psychotropic medications,
including sleeping pills, when compared with patients hospitalized for influenza or acute
respiratory tract infections. These results suggest that psychiatric symptoms are more
likely to occur in the elderly and those with physical comorbidities after COVID-19
illness, and that their frequency is higher than that associated with non-COVID-19
respiratory tract infections. The present results are consistent with those of Taquet et
al.’s(11) cohort study with more than 60,000 COVID-19-infected individuals in the
United States. The study found that mental disorders, including mood and anxiety
disorders, appeared significantly more frequently after COVID-19 infection than after
influenza or other respiratory tract infections. Furthermore, Huang et al.(3) suggested that
psychiatric symptoms occur at a high rate after COVID-19 infection, similar to the finding
of a cohort study of approximately 1,700 COVID-19-infected individuals in China
conducted by Lee et. al (12) where even six months after infection, 26% had sleep
disturbances and 23% had anxiety or depression. In the biological context, COVID-19
infection reportedly damages the microvasculature of the brain in addition to organs such
as the lungs and heart(12). A direct impact of the infection on the brain has been suggested.
Furthermore, structural brain imaging studies using data from the UK Biobank(13)
revealed that COVID-19-infected patients had impaired executive function, cognitive
function, and a reduction in the brain volume by 0.2% to 2%, suggesting that the infection

also directly impacts brain volume and mental function.

4.2. Association between COVID-19 severity and psychiatric symptoms in medical
records

At the study sites, we conducted a subsequent medical record review of COVID-19-
infected patients who were treated for a more detailed psychiatric evaluation, by
psychiatrists. We found that among 2,743 patients with confirmed COVID-19
hospitalization at the DPC, 221, or approximately 10%, were treated by a psychiatrist. As
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in the DPC survey, insomnia was the most common psychiatric symptom (29%), followed
by confusion (19%) and anxiety (16%). Delirium and severe stress disorder/adjustment
disorder were the most common diagnoses at 45% and 27%, respectively. These results
suggest that psychiatric symptoms during the infection period include both an organic
brain response to the physical crisis and a psychological response to the crisis to which
the patient was exposed.

Comparison of COVID-19 by severity of illness showed that steroids, lemdecivir,
ventilators, and ECMO were used significantly more frequently in moderate and severe
cases, and CRP levels were also higher in proportion to severity. In terms of psychiatric
symptoms, insomnia and confusion were more frequent in proportion to the severity of
illness, whereas anxiety was more evenly distributed in the non-severe cases. This may
be due to the difference in whether the psychiatric symptoms were caused by organic or
psychological factors. This is reflected in the fact that FO organic disorders were
significantly more frequent in moderate and severe cases than in asymptomatic and mild
cases, whereas F4 anxiety disorders, including severe stress reactions, were uniformly
present across cases, ranging from asymptomatic to severe.

No significant difference was found in the medical record survey regarding the history
of psychiatric disorders, which is considered a risk factor for COVID-19 severity. The
reason for this is that the present medical record survey was limited to cases in which a
psychiatry department was consulted, which was about 8% of inpatients during the
COVID-19 period. The psychiatric symptoms observed in the subjects in the medical
record survey were mostly delirium and acute stress reaction associated with COVID-19
infection, and this suggests that even if the hospitalized patients with moderate or severe
COVID-19 had pre-existing psychiatric disorders, they were mainly treated physically,
and the consultation regarding their pre-existing psychiatric disorders was not. The fact
that psychiatry was less frequently involved may also be a contributing factor.(5) In a
cohort study using UK Biobank data, an increased risk of COVID-19-related infection,
hospitalization, and death in patients with severe psychiatric disorders, including
schizophrenia, bipolar disorder, and major depression was found; further validation is

needed.

4.3. Psychiatric problems in asymptomatic to mildly ill COVID-19 patients as per
the Center for Mental Health and Welfare
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Among the 26,071 people who were newly admitted to residential treatment facilities
during the survey period, 1.99% (518 people) consulted the Mental Health Welfare Center,
and 59.6% of them reported "anxiety" as the main reason for consulting. The most
common reason for concern was "my physical condition" (42.7%). In an overseas
qualitative study on psychological distress of COVID-19 patients, (14) the categories
reported in the survey were "loneliness due to isolation and fear of infecting others," "fear
of death," "fear of inadequate medical resources," "fear of prejudice," and "fear of re-
infection after recovery." "Fear of death" is considered to belong to this category.

In the present survey, "work-related anxiety" was the second most common concern at
22%. This was not considered to fall into the category of psychological distress in the
previous study. Although the details of "work-related anxiety" are not clear from the
present survey, if it is an anxiety of, "I may have to take time off work due to isolation,
which may cause trouble in the workplace," then it is likely that the Japanese national
characteristic of respecting group values is reflected in this survey.(15, 16) may be a
reflection of the fact that the number of people who have been

Among the main concerns, the second most common concern after "anxiety" was "stress
about isolation" (10.0%). The subjects were isolated in the treatment facility and were not
allowed to leave their private rooms except for when meals were distributed. It is assumed
that the stress caused by the severe restriction of their activities for a certain period of
time was high. However, although they did not have direct contact with others, they were
able to use the internet and telephone, which probably helped reduce their stress to some
extent. It would be useful for the future construction of the system of treatment facilities
to investigate whether the stress caused by isolation depends on individual characteristics
and what kind of advice the counselors gave to the patients.

The mean pre-consultation K6 of the consultants was 11.5+5.3. The cut-off point for
mood or anxiety disorders in the Japanese version of the K6 was 4/5(17) The patients'
depression and anxiety were quite high. However, the fact that 0 persons were judged to
require psychiatric consultation suggests that their anxiety and depression were not
pathological, but were rather transient psychological reactions that could be understood
within normal limits, in response to changes in their physical condition and environment.
To confirm this, it would be necessary to investigate how the K6 score changed when a

patient left the residential facility after a negative PCR test.
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4.4. Limitations of this study

Although the DPC data used in this study analogizes the frequency of psychiatric
symptoms based on the type of psychotropic medication, antidepressants in particular
may be used to target insomnia and anxiety in addition to depression; thus, the data may
not accurately reflect the type of psychiatric symptoms present. The present study also
focused mainly on hospitalized and hotel-care patients during COVID-19 infection and
did not adequately capture the so-called sequelae of psychiatric symptoms seen after
recovery from infection. Italy(18) and China(3) A cohort study in Japan reported that
physical symptoms such as fatigue, muscle weakness, cough, taste disorder, and
psychiatric symptoms such as depression and anxiety persisted even two months after the
onset of COVID-19; furthermore, being female and having severe COVID-19 were risk
factors for depression and anxiety, as was pointed out in a previous study (3) . The present
study revealed that anxiety and depression were frequently observed in COVID-19-
infected patients from the early stages of infection, and that there may be a continuum to
psychiatric symptoms, as an after-effect. We believe that it is necessary to follow up these
patients to determine how the psychiatric symptoms in the early stages of COVID-19

infection develop.

S. Conclusion

Our survey revealed that DPC data analysis revealed that anxiety, depression and
insomnia were significantly more likely to occur with COVID-19 infection than with
conventional influenza and respiratory tract infections, and that various psychotropic
drugs were administered at higher rates. Furthermore, a survey of psychiatric records
suggested that the severity of COVID-19 infection was more likely to be accompanied by
organic psychiatric disorders with insomnia and confusion, while symptoms of anxiety
appeared regardless of the severity of infection; severe stress reactions and anxiety
disorders as psychological reactions to crisis situations occurred. This was supported by
the high rate of anxiety complaints in the results of a consultation survey of asymptomatic
and mildly ill hotel patients. The present results indicate that COVID-19 has a greater
impact on human mental functions than conventional infectious diseases, and

countermeasures are required.
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