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Impact of COVID-19 Pandemic on Mental Health and Cerebral Function of Frontline Medical
Staff in Wuhan XIA Wei, BI Jiang-jiang, FAN Long-chang, CHEN Hao. Department of Anesthesiology,
Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430030,
China

Abstract Objective: To evaluate cerebral function and mental health of frontline medical staff during the
COVID-19 pandemic in Wuhan. Methods: A total of 141 frontline health workers were enrolled. The
Symptom Checklist-90 (SCL-90) was used to assess the mental health of the medical staff. The brain function of
the medical staff was evaluated by a cerebral functional device produced by Beijing Easymonitor Tech.
Results: During the COVID-19 outbreak, the total SCL-90 scores of frontline medical staff were significantly
higher than scores after the pandemic [(145.4 +42.8) versus (131.4 +35.3), P<0.05)]. The positive mental
symptoms (SCL-90 factors =2) were somatization, depression, and paranoia. Analysis of cerebral functions
showed that factors such as brain metabolism rate, brain relaxation, cognitive efficiency, and mental resilience
were significantly higher during the COVID-19 pandemic than after. Conclusion: The COVID-19 pandemic
brought immense pressure to the frontline medical staff in Wuhan, leading to abnormal brain function and
mental health disturbances.

Key words COVID-19; Symptom Checklist-90; cerebral function; mental health

2020 4 1 H 31 H , 15 A A 80 B
TR e bR ok 25 il A 4T 91 Sy L B O 1 Y 58
AL TR R R A R T B R A2
fie! o AR rRHRE R 2 R B 2 B B i (] %
BB gl B A m Al e gds e i i
SRR BB, Kar i A b 2] T huERas
MIEHTER , R4 A A SR S0 2
Fwk S, BRPEERDBAEZRSRMAT
KT COVID-19 Jiifi ¢ B 2.0 B fE AL T Bisg
Jit () A T D) Pl R AR — 2R B 3 A
O BRORAE IR 55 5 AR AT B ok . JERPENS
PR 2 ERG p i Z [ AEAE IR R, AT LAGE )
B Z AF /TG AT 1Y AE 20 2R A E

(severe acute respiratory syndrome, SARS) ,

{EL2 IR WS AR AT L) e A AT
FFAERREANGE— 1 55 52 5 0L PR 38 52 T )
Bl AR AR B M D B A I A e —
LR AN GRS REFR Bt A T S A , i 1
ESUNIL =S C RTINS B e AL SES L
AR, X — RPN B IR A1 s
AR AR RE AL C BIARES , PP AN BT 52 ) B2 55
NGB ERRZS I R

1 #ARET®
L1 — At

P9 20204F 2 7 % 2020 4F 4 7 kLTl
IF] 5 = e 2 15 et i % R LA A B A A
PrbIt 141 i, Forr B 53 451, 41 88

633

A

{EH B AL

He R R A= [
12 25 e o I 1] 5%
BERRIE}

I 430030
E£mBE

e A S AR
Ml 55 PR IR A B
Bh(No. 2020kfyXG
YJ077);

WA DA S
HEHZAHRE
2 BF 5% 3k 4 (No.
WJ2017M083) ;
He R R 2= [ B
7= 4 ) e
B 204 0F 9% 3 4
(2018)

We#m B H#A
2020-08-19
BiEE

[N
7625999(@qq.com



634 Neural Injury And Functional Reconstruction, November 2021, Vol.16, No.11

YYAFRUE T F BIR O HEG T A TA TR 2558
FEAT, AESINARIE . HEBRPRE A7 0 BRSO e
s, KRBT IS Bl AR #2259, IR 25K
o, T 2 D BRANG . ASEFSE S = AN IHE] A 25
SERENG AR e T T S A AR e
I IE] 9 2 SO 2020 42 H 2202044 A Z (8], & in—
AHTETAE30 dJF, I H SR TAER Rl #E T 6 hy FeiE
LI 18 7 S g A B BT e il R ER 1 R 2 05 30 d,
RIS H 26 HZJEM TAEH 4K TAER AL 6 h; %
1 R JG—AE B 2021 4E 2 1, Bl 2020 4F 5 1 5
PRI RER A G —4F o
12 Fik

AHIFE R )G A A 45 G AR & . — I
BRI A R B D B SEAR A B R AR D T
VEAERR ISR 275 St 28 3k T AR 58 R =4 oy o)
TAESE . PEN I BRI 4 5 43 ) (8 FH s 2 i 1SR
D= 55 N D31 25 T ik Dy R e A , ] s A e AR 1 PP
7% (symptom checklist 90, SCL-90) WAk o £ 1 7tk & 1
KA G B RS 5 B4 GO B RS R
R AR, %3205 VA T IR A4

G BEAN Hh b 5t 5 R AR 2 R 38 o SR A
L TR T /N 3B, ARAS AR I T IR A 1) o 4
b, B FE MG REAE R DE s T 22 A I m AL g2
I AFE IR, A2 3 A0 A A A g LR 4R
LR , SR FH T IR A AL 23, ST PG, e FEBIL A 1) 2 7
IRANPAR . I 20 5 min, BSh REAL 2365035 AR 0T
15220 AT B30, W [R] 2 R AL S 22 R 1 v
HLE 5 o RS, I D RE AN 2 ) FH A DG A3 X i v 38
FFor B A3, A4 S B i oy AR A 1 A8 A . R
JO7 il Y BE ) F B2 AR RE i FL I X KR AERE Y
S B T R (>300) 103 KN %Ay, i ERESE in
FTRE IR XL A A2 5 I 55 , iy P TR o) i L 4 5
SRR, FTHE S TAEE 57 K e Bk s i3 &
A, I E T R 0 B R A5 57 , 0% TR
1.3 %itsya

K H SPSS 21.0 M #E AT it 2250 b . RIES S

A T BORE A (B B 22 ) 3R , ek, AR IE A7)
Aii R IS AR A Mann-Whitney UK ; TR0 AR
(EAH)ER, KR, P<0.05 W2EFAGFE L,

2 #R
2.1 —f g4t

141 1373 & b, B 5161, £ 90 ] 5 F 34 4 ik
(28.9+7.1) % ,30 % LA F 106 1,30 % LA |- 35 44 ; A%}
217 89 5, A1 LA b2y 52 4 5 BE A= 53 45, 41 88 44l 5
TAES4EN 34 111 (24.11%) , 5~10 4 86 £ (60.90% ) , 10
AL 2161 (14.89% ) ; B 4§ 112 4911 (79.43% ) , K 1% 26
751 (18.43%) , B 5 31 (2.12%) ; 5 5 NI 4 1% 102
1 (72.34% ), Jh i 39 41 (27.65% ) 5 7E 75 G4 X TAE 136
151(96.45% ) , T 15 X TAE 5151 (3.54% ) 5 322 3 37 e By
P 126 191 (89.36% ) 3 E- 3% Hi5 4 X TAE<4 h 29
#1(20.56%) ,4~8 h 112451 (79.44%) .,
2.2 SCL-90 AiF& %4 R

141 151 52 12037 95 1% 1] (8] °F- 34 SCL-90 f& 34551 K
(145.42+2.79) 43 , B 43 >160 43 B4 FH M & 102 £
(72.34%) s PETE I, SF 44 SCL-90 f £ 4550 4 (131.38+
35.30) 4%, M43 T 16043 56 41(39.71%) o TEARIAAL |
TABFN RPN = A0 5 L RERS A 440K T2 45, B
FUE IR 22 R A G2 E L (P<0.05) , W% 1,
23 ME NI A ST L R

5 45 N BURETE i 0 R A RE L A0 s 1 R0 i A e 2 1
SRR AR TRE N T IORS B T RENS T, 2 R A G
B (P<0.05), W42, HEIRFEN TG B 5 A 5L I
9% 57 FRIE 25 F TGt B S0 AR R A B 55 N D i
S5 K2 TR CBENE T 71.6% , EN )5 68.1%) o
24 EFARCEEED EZAS

HESENE — AR5, X 32 K 45 ) 5 R 141
03, TSR #0R) 4 132 407, 1B % 93.6% . MR G2 i #
SEE AR FERERE I, R A LS R BB Ak
SRR 45 N GURS #UT J7RN T AR SR AR . 4 I BE Y7 A
1) 2% (91.7%) e M B 7 5 (84.1% ) & BRI (E
BEFC IR EE (78.0% ) 78 &2 94 o 1L 107 (68.2% )\ FE 1

1 —LREES AL SCL-90 RSP EREN TP AL NS 5 1% L (43, aks)

‘ TN,
W T

)

B AT Gk *ﬁ:ﬁ

it

PEREH 1.4740.66  1.56£0.58 1.56+0.84 1.82+0.71 1.73+0.54
PENES 1.13+0.45 1.39+0.65 1.47+0.59 1.65£0.64 1.43+0.72
GeitHE 2.336 1.164 264 2.152 213
PiH 0.029 0.257 0.990 0.043

0.190

1.43+0.58 1.65+0.71 1.78+0.67 1.60+0.65 145.42+42.79

1.34+0.57 1.47+0.66 1.39+0.49 1.30+0.70 131.38+35.30
1.000 228 2.598 215 2.686
0.328 0.376 0.016 0.231 0.013

T AR RS A R UKL 5



WA SIREEEE - 20214611 1 - 55163 - 55111 635
F2 —LREES A RS TS RE AL 1 RIS 5 AU e (43, aks)

Hsf 1] YRR Y oY fiki#ERE PRI iGN i TR i v e e
P 14.711.1  44.4+33.1  218.1+92.3 2354112 47.8+17.3 1.3+3.0 164.3+31.3 10.1£9.7
A 10.2+5.9 39.6+25.5 139.7+42.7 17.1£8.0 53.9+10.4 1.5£3.4 151.7+32.4 7.144.5
Gei e 163 194 3.865 —2.401 1451 2.619 1231

P 0.327 0.883 0.010 0.076 0.021 0.956 0.011 0.163

st 8] iU i =SSR T vy || IR P9 137 5

Sl h 47.0417.1 514491  9.7+54 12372 AEAEASTR]RE BE O PR B A AR DEEIR . X o — &R 1=
P 46.9+14.9 472489  92+58  12.4+7.9 % NUEBAFAEPTSD, A fit—2 0157 o

S waniEl 0.080 2.907 1359 1453 FIRGEHL 2003 4E [ SARS S E AT 45 AR
P{H 0.937 0.005 0.542 0.978

TE AR B, R UGS

R ERI1(50.8%) .

3 iFie

BRI BRI R A T 4 B2 45 N\ 5Ll SR iR
A BT AIBRERS . T A BIFSE 34 SR 1) 45 18 A X R
72, AR R F 5 MEE G 17k, FIH B F
() 5 8 A 5 00 £ o LA 545 2 9 BB , W20 PR
T EPA SRR REIRAS

SCL-90 5 3 (4 ] 2 45 SR S B - 1 1 48 A 4 1]
RARG3 32 Vol A () — LR B9 N R (72.34% ) 53R e T
160, BEEHZEAN T 5 B SRS R s B 2 T AR LR
250 H VK RIS G IRFN R 3 i 40 R PRI
S EPENE T, BES AN R EE 2 AT e & AR5 5 N
Fi % (post-traumatic stress disorder, PTSD) "%, 7 fiff
FEI R A 5y A3 2 w4 i D RE AR . R
SRy T 4 S o R A R G, BB S AR R AR
B IR AT S IR/ INBE A TR S S K A 2 e
2 AE AR ki D) e W I 25 3R 53 #r 2 PR 45 N B
M AF AR DI RE S K, B3 4518 5 SCL-90 1 2 3 £ AH
Bl A7 S0 T 000 45 ki ) B 5 v, I RE B i s ki
P PR RS PR B ke T e o IS R B
55 N LTRSS 18] 5] Sl S A% 57 FIAg #0388, 25
SECOKIKFEREIE N, Toik IE 7 b, K RLERCR
) g FEPE R AE R TR A2 B

AR, EORPEE IS 5 55 N D3 i 57 12
2 S T Ge i 1 S AR KR A3 5 55 N D ki 55 7K 7
By TIEHH , FEIE 5 MR A 48.2% 1 1% 55 N\ 0 ki 9%
SRR FEAL T B 55 (>40) , AT RE S BE S A G H W T
VEZAT LR TR G . AR iR, RIE5RE
TEEERZ 5, 5 B 45 N D)0 BR A5 AT AR SR Hr 2k
FETE . ABFSRETERENE AN 1 A5, B 55 A B
UHEAT MG IR A, 25 53 R IR AT 39.71% M BE 55 A I

B AT e PR A A TSI e 7 R A R B
NG, X PENE BRI I T AP A B R EOK A
TSI AD N T 5K ke | JE L) 77 P i 46 R v 56 JEE 4R 7 37
gy, e BB 55 A B o) BB AR 55 AN e
BRI J7 (B R At e B, AT o B e v
AR, IR R AT B T olas B2 55 N B B O BARES ,
A 4 [ R BA Y SC R e R B IR B A S B E
PEES AR E | 7 2 i R G R S AT I R AR
[ BT T 55 By P A B BEPE ], {EL2 4= I 1 B
MR YRS 7 AL FETS IR E 2Bk — 1T 2 A
JE , DRI Ay BT BE 1 i 1 7 125 BB R 4 I I ) Jg il X
SRR S BT SR G R

W A e R A R — R B N B R B KR
77, S E00 BLARZS K D) BE MG 52, B R B
HB A B LU S HAB S5 i RO BIREAR o LA A AR G5
AU TR F PP 2, AR D MUK BRI 25 2 LA
JEBEAT I ST, DM 0 125 56 4 il R0 L Y TR Z AL
B ASHIFFER FH R 44 2 5 B WL 2 i P 55 A
(oI, DR I D RE A AL AR AR, BERE SR 25 M F PR
(14 S5 B PR A A, S E AR ] B 470 A
oL PR R AU B2 ks . AU A R Z
ARAET RIS PEAR U] 12 55 N B3 (0 ST Vs £ 0 B
W7, SEIIE A0 BB IR R IZ W . 73 SME T
Pl e, Ao AP N AR IR A AR O BRFRERT: , £ J 7 2T
X L2 PEAT S I (A] A JE BRI

$2% 3Lk

[1] Zhu N, Zhang D, Wang W, et al. A Novel Coronavirus from Patients
with Pneumonia in China, 2019[J]. N Engl J Med, 2020, 382: 727-733.

[2] Lu R, Zhao X, Li J, et al. Genomic characterisation and epidemiology
of 2019 novel coronavirus: implications for virus origins and receptor
binding[J]. Lancet, 2020, 395: 565-574.

[3] Bogoch II, Watts A, Thomas-Bachli A, et al. Potential for global
spread of a novel coronavirus from China[J]. J Travel Med, 2020, 27:
taaa0ll.

[4] Li Q, Guan X, Wu P, et al. Early Transmission Dynamics in Wuhan,
China, of Novel Coronavirus-Infected Pneumonia[J]. N Engl J Med, 2020,
382: 1199-1207.

(RS 659 71)



WA SIREEEE - 20214611 1 - 55163 - 5114

ng in HeLa cells[J]. Biochim et Biophysa Acta Mol Cell Res, 2019, 1866:
1475-1486.

[12] Cuzzocrea S, Doyle T, Campolo M, et al. Sphingosine 1-phosphate
receptor subtype 1 as a therapeutic target for brain trauma[J]. J
Neurotrauma, 2018, 35: 1452-1466 .

[13] Muraki K, Itoh T, Imaizumi Y. Effects of sphingosine212phosphate ,a
Lipid mediator , in cardiovascular tissues[J]. Nihon Yakurigaku Zasshi,
2002, 120: 101-103..

659

[14] Tang H, Zhao D, Chen S, et al. Expression of
Sphingosine-1-phosphate  (S1P) on the cerebral vasospasm after
subarachnoid hemorrhage in rabbits[J]. Acta Cirurgica Brasileira, 2015, 30:
654-659.

[15] Pulcrano-NicolasAS, JacquensA, Proust C, et al. Whole blood levels
of SIPR4 mRNA associated with cerebral vasospasm after aneurysmal
subarachnoid hemorrhage [J]. JNeurosurg, 2019, 9: 1-5.

(AR SCHif - F i)

AVEANEAN A A A At Eat Eal LAt KAt K al Lt Fat Al Lal Lat At Fal Fat Fat LAl LAt Fat Al Falt Fat U al LAl Fat K at LAl Fat Fat Al Fat Fat Al Fal Fat At Fal Fat Fat LAl Fat L at Al fal Fat K al fal Fat Fat LAl Fat Fat al fal Fat Fal tal faty

(HEF63571)

[5] Xiang YT, Yang Y, Li W, et al. Timely mental health care for the 2019
novel coronavirus outbreak is urgently needed[J]. Lancet Psychiatry, 2020,
7:228-229.

[6] FHZ5, Z2iffe, 12, 2. AR 0 B AR N 2 Btk A5 1 W e i
Fe JE 5 R T AN A D R B A 9 0GR [J]. P AR RR I 27 2k A, 2015, 35
191-193.

(71 Bk, B8, L, 45 ISR aT Sk 5 95 O BRI (1], L
FURL£IHERE, 2009, 17: 594-601.

[8] Greenberg N, Docherty M, Gnanapragasam S, et al. Managing mental
health challenges faced by healthcare workers during covid-19 pandemic
[J]. BMJ, 2020, 368: m1211.

[9] Lee SM, Kang WS, Cho AR, et al. Psychological impact of the 2015
MERS outbreak on hospital workers and quarantined hemodialysis patients
[J]. Compr Psychiatry, 2018, 87: 123-127.

[10] Kobayashi I, Boarts JM, Delahanty DL. Polysomnographically
measured sleep abnormalities in PTSD: a meta-analytic review[J].
Psychophysiology. 2007, 44: 660-669.

[11] Johnson EO, Roth T, Breslau N. The association of insomnia with

anxiety disorders and depression: Exploration of the direction of risk[J]. J
Psych Res, 2006, 40: 700-708.
[12] Jarrin DC, Chen 1Y, Ivers H, et al. The role of vulnerability in
stress-related insomnia, social support and coping styles on incidence and
persistence of insomnia[J]. J Sleep Res, 2014, 23: 68-688.
[13] Miller RL, Pallant JF, Negri LM. Anxiety and stress in the
postpartum: Is there more to postnatal distress than depression?[J]. BMC
Psychiatry, 2006, 6: 12.
[14] Phua DH, Tang HK, Tham KY. Coping responses of emergency
physicians and nurses to the 2003 severe acute respiratory syndrome
outbreak[J]. Acad Emerg Med, 2005, 12: 322-328.
[15] Lung FW, Lu YC, Chang YY, et al. Mental Symptoms in Different
Health Professionals During the SARS Attack: A Follow-up Study[J].
Psychiatr Q, 2009, 80: 107-116.
[16] Chang HJ, Huang N, Lee CH, et al. The impact of the SARS epidemic
on the utilization of medical services: SARS and the fear of SARS[J]. Am
J Public Health, 2004, 94: 562-564.

(RS F40)



