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Abstract

Objectives: The SARS-CoV-2 global pandemic has subjected healthcare workers
(HCWs) to high risk of infection through direct workplace exposure, coupled with
increased workload and psychological stress. This review aims to determine the im-
pact of SARS-CoV-2 on mental health outcomes of hospital-based HCWs and for-
mulate recommendations for future action.

Methods: A systematic review was performed between 31st December 2019 and
17th June 2020 through Ovid Medline and Embase databases (PROSPERO ID
CRD42020181204). Studies were included for review if they investigated the impact
of SARS-CoV-2 on mental health outcomes of hospital-based HCWs and used vali-
dated psychiatric scoring tools. Prevalence of ICD-10 classified psychiatric disorders
was the primary outcome measure.

Results: The initial search returned 436 articles. Forty-four studies were included
in final analysis, with a total of 69,499 subjects. Prevalence ranges of six mental
health outcomes were identified: depression 13.5%-44.7%; anxiety 12.3%-35.6%;
acute stress reaction 5.2%-32.9%; post-traumatic stress disorder 7.4%-37.4%; in-
somnia 33.8%-36.1%; and occupational burnout 3.1%-43.0%. Direct exposure to
SARS-CoV-2 patients was the most common risk factor identified for all mental
health outcomes except occupational burnout. Nurses, frontline HCWs, and HCWs
with low social support and fewer years of working experience reported the worst
outcomes.

Conclusion: The SARS-CoV-2 pandemic has significantly impacted the men-
tal health of HCWs. Frontline staff demonstrate worse mental health outcomes.
Hospitals should be staffed to meet service provision requirements and to mitigate
the impact onmental health. This can be improved with access to rapid-response
psychiatric teams and should be continually monitored throughout the pandemic and

beyond its conclusion.
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1 | INTRODUCTION

The Severe Acute Respiratory Syndrome Coronavirus
(SARS-CoV-2) pandemic originated from Wuhan city, Hubei
Province, China, in December 2019. It continues to challenge
healthcare services globally and has resulted in significant
morbidity and mortality." The World Health Organisation
declared the outbreak an international public health emer-
gency on January 30th 2020 and by June 24th 2020, the death
toll worldwide stood at 479,496, with 9,343,448 confirmed
cases.”> Due to its high reproductive number (R), cases
spread beyond Wuhan within 2 months to more than 25 coun-
tries.* The number of cases continue to rise with significant
impact on healthcare workers (HCWs) and healthcare sys-
tems. Limited availability of personal protective equipment
and increased workload increases the risk of both contracting
and transmitting the disease.’ Hence, HCWs are at risk of
significant psychological distress.

SARS-CoV, the predecessor to SARS-CoV-2, origi-
nated in Guangdong province, China, in November 2002.
It became an epidemic that affected more than 8000 people
across 26 countries, of which 20% of positive cases were
HCWs.® There was evidence of considerable psychological
burden on HCWs, including post-traumatic stress disorder
(PTSD) and depression. Chong et al reported that 75% of
its HCWs in Taiwan experienced negative psychological ef-
fects.’ Reconciling the fear of contagion, infecting patients,
co-workers, and family members, was commonplace, with
associated stigmatization.8 Given the deleterious effects of
SARS-CoV-2 on HCWs currently, robust and rapidly avail-
able research on mental health outcomes is urgently required.

An understanding of SARS-CoV-2 impact on HCW men-
tal health will inform an appropriate response as the pan-
demic continues. Support can be targeted to those at greatest
risk of psychiatric decline. A previous review by Brooks
et al identified key risk factors affecting HCW mental health
outcomes during the SAR-CoV pandemic: direct contact with
infected patients, inadequate psychological support from
employers, impacted social/family life, and working in the
nursing profession (specifically for acute stress and PTSD).’
Greater family support and strong belief in infection control
procedures were protective for mental health outcomes. A
meta-analysis by Pappa et al on the prevalence of depression,
anxiety, and insomnia in HCWs during the pandemic was re-
cently published in May 2020.'" This meta-analysis limited
its investigation to pooled prevalences of three mental health
conditions from 13 studies, of which 12 were based in China.
Included studies had substantial heterogeneity with vary-
ing disease-specific outcome scales and diagnostic cut-off

scores. This systematic review investigates the prevalence of
mental health conditions in HCWs during SARS-CoV2. In
addition it investigates the impact of mental health outcomes
in hospital HCWs during SARS-CoV-2 and aims to identify
outcomes and risk factors to inform future interventions.

2 | METHODS

The protocol for this review (CRD42020181204) was guided
by the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.

2.1 | Eligibility criteria

Inclusion:

1. Studies which examined the impact of SARS-CoV-2
on healthcare professionals.

2. Studies which investigated at least one International
Classification of Diseases-10th Revision (ICD-10) de-
fined psychiatric condition.

3. Use of at least one validated quantitative scoring scale to
measure mental health outcomes, or a self-designed one
based on a pre-existing, validated scale

4. Available in English Language

. Hospital based

6. Conducted from 31st December 2019 (when China re-
ported the first case of SARS-CoV-2 in Wuhan) to 17th
June 2020

|9}

Exclusion:

1. Studies
exclusively

2. Written in non-English language

3. Studies with fewer than 20 participants

investigating ~ non-hospital-based = HCWs

2.2 | Information sources and search
MEDLINE and Embase electronic databases were inter-
rogated for studies published between 31st December 2019
and 17th June 2020. Due to the rapid production of publica-
tions during the current pandemic, pre-print papers were also
searched for using Medrix. Reference lists of selected stud-
ies were searched to identify further papers. The full list of
search terms used is provided in Figure S1.
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2.3 | Study selection

Two authors (YH and JS) screened the total list of identi-
fied records to determine eligibility in a blinded, standardized
manner. Screening was initially via title and then abstract.
Disagreements between the two reviewers were resolved by
a third author (NP). NP also searched the full reference lists
of selected studies and identified pre-print papers on Medrix.
Correspondences with primary data and preprint studies were
included in this review.

2.4 | Data collection process

NP and JS completed an outcome extraction database for the re-
view (Microsoft Excel, 2018). NP extracted the following data
from the included studies: participant uptake; participant demo-
graphics (including age, occupation, exposure to SARS-CoV-2,
and others); date of study; location of study; and outcome
measure(s) used. JS checked the extracted data and any disa-
greements were reviewed by the third author YH. The authors
of selected studies were contacted for clarification of data sets.

2.5 | Dataitems

The primary outcome measure was the prevalence of ICD-
10 defined psychiatric conditions. The secondary outcome
measures were the use of validated psychiatric scoring tools,
differences in prevalence between sub-groups of HCWs and
independent risk factors associated with these conditions.
Studies which used the same scoring tool but different diagnos-
tic ‘cut-off” scores to calculate prevalence were highlighted. In
these studies, the raw data were used to calculate standardized
prevalence using the following cut-off scores: DASS-21 > 14,
PHQ-9 > 10, GAD-7 > 10, IES-R > 24/25, ISI > 8, and MBI
EE > 27 & DP > 10 using pre-defined standards.'' "'

2.6 | Risk of bias in individual studies

The methodology of each study was individually analyzed.
With substantial study heterogeneity and large variation in
study methodology, the use of a single bias scoring tool was
inappropriate. Instead, differences between sampling meth-
ods in studies were identified (Table 1), compared, and limi-
tations highlighted in the discussion.

2.7 | Synthesis of results

A narrative synthesis approach was used to summarize the
diverse range of selected studies in a structured manner,
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following the European Social Research Council Guidance
on the Conduct of Narrative Synthesis in Systematic
Reviews.!” Outcome measures on each condition were
collected from all studies and prevalences calculated. The
studies were screened for independent risk factors asso-
ciated with each condition, provided they were derived
through regression analyses and were significant (P < .05)
(Tables S1-S6). Comparisons between different sub-
groups were analyzed: frontline vs non-frontline, doctors/
nurses vs other HCWs, HCWs vs general public, doctors vs
nurses, and further participant characteristics (eg, years of
working experience and social support).

3 | RESULTS

This systematic review demonstrates the prevalence of six
mental health conditions in HCWs during SARS-CoV-2
with associated factors, incorporating 44 studies across
15 countries (Figure 1). The databases MEDLINE and
Embase initially yielded 418 articles. A further 18 were
identified through Google Scholar, Medrix, and reference
lists of included studies. Following the removal of dupli-
cates, 378 results remained and were compiled into a da-
tabase for screening. A total of 305 articles were excluded
in-line with pre-defined inclusion and exclusion criteria,
leaving 73 for full-text assessment. A further 29 were re-
moved following assessment, leaving a total of 44 primary
studies.

3.1 | Study characteristics

Of the 44 identified studies, 38 included nurses and 42 in-
cluded doctors. Six studies also included members of the
general population. 27 studies were conducted in China. The
remaining were conducted in Thailand, Oman, Italy, India,
Singapore, UK, Romania, Turkey, Spain, Iran, Jordan, Italy,
Pakistan, and America. Seven of the China-based studies
recruited HCWs from Wuhan alone. The remaining China-
based studies had a varied participant demographic. The total
number of participants across all studies was 69 499 (ranging
from 37 to 14 285). All studies used a cross-sectional design
relying on self-reported questionnaires. The characteristics of
the studies are summarized in Table 1. A total of 23 stud-
ies investigated independent risk factors for mental health
outcomes.

The healthcare professions included under the HCW term
varied across studies and are detailed in Table S7. For ease
in this review, when doctors and nurses are grouped together
in sub-group analysis, ‘other HCWs’ refers to all other pro-
fessions within the hospital setting. Frontline HCWs are
those working in departments that have direct contact with



SANGHERA ET AL.

40f 16

WILEY-—Joumnal of Occupational Heatth

(sonunuo)))

Ir-iag
1vd SSd

19N

6-OHd
L-AvD

7-SSd
6-OHd

-S4l
1Z-SSvd

SVS
Sdas

12-SSvd

9N
6-OHd

19N

0I-SSd
L-AavD

L-AvD

SAUI0IINO ATBWILIJ

KoaIns paseq-ouoydirewrg

(sorpadoyio ‘A1a31ns) sjuaunredap 19yjo
pue (ND] ‘A3ojo1per uaunedap Aouadiows)
oulf juoy ur syuedronred o) payngInsIp £oAIng

s[reo auoyd
[e3idsoy pue [rew Uo 1)A[Smau §1-AIAQD
ySnouyy paynqrusip aireuuonsanb auruQ

(L-QVD 1m0 3y} pue ‘-SSd
pue 6-OHd Jo Sunsisuoo auo) syuedroned
01 pAINQINSIP SAIreuuONsanb snowkuoue omJ,

PUBRY £Q PAINQLNSIP SIRUUONSINQ)

pANgISIp arreuuonsanb snowkuouy

SI0Te31ISIAUT

AU} JO S)OLIUOD 0) puB “($10300p ATUO YIIM)

sdnoi3 erpow [e1o0s ‘ddysieyp ‘[rewa
ysSnoay) paingrsip aureuuonsonb aurfuo oy yury

9OIAIAS QUITJOY Inoy
- © YSNOIY) PIISAT[OP SMITAIUI dATIRIIEN)
uonejoI JO pud Je SA\DH [eo1pour
0) pard)stuTwipe arreuuonsanb jrodai-jjog
papnjour
a1om sjuaned 7-A0D-SYVS 01 amsodxa
30311p pajiodar oym asoy) pue arreuuonsanb
auruo ue 9)9[dwod 0} pAIAUL S DH

sjuedronred 03 Juas uI| AAINS Ppaseq A

.J00) UOT)OR[[0D BIBP PIZIPILPUEIS,
e Sursn KoAIns 03 payiaut syuedronreq

AS0[OpOYIdIA

BUIYD) ‘URYNAY

BIUBWOY

1918n[D Isey 3uoy Suoy ur s[eidsoH 9

[e31dSOH BLI0JOIA
[oodyoe[g ‘onua)) deIpIe)) AIIYSeoue |
3N

eIpu] pue a10de3uIS ur suonmnsur A1eNI9J,

'UIYD) JueAInn

[eSuag 1som.

euty) ‘Surltog
‘Tendsoy 939[[0D) [BIIPIA uoTu) Junjeq

Are1n
uewQ
sreyrdsoy Ayisioatun 7 pue

eand ¢ ‘puefrey ], ‘wnjeld pue yoysueg

uoneso|

0202
LTI-€1 994
0202

8 Ae Nl
-Lz ady

0c0¢
YC¥1 9°d

020
LT 1dy
020

L1 1dy
61 99
PasoO[ISIp
10N

0202
9 1dy
-8T BN

0202 01
9o -0T uef

PIsO[ISIp
10N

020t
1dy Apeg

0c0T
Ie-1 TN

Apms
Jo saje(q

(% = u) sonsuORIRYd ApMS

0re

001

69

901

906

SOT

(49!

53

9LE

Y61

091

LOU

juedpnred

ol 30 0

1?10 NI

(1031pd 0 191397])
- LAE] 3uny)

P LB Amypnoy)D

¢2I® 19 3D
(103IP3 03 JaN9])
MLEERCle)

ocT 10 dal1aney)

(1031p2 0)
19))97]) m:m 19 08D

ocI8 1 OforEg

LoI¢ 19 Yepyepeg

(Jorq
OIeaSAY) LB
yereuey-juresidy

32anog

I HTdV.L



5of16

SANGHERA ET AL.

Journal of Occupational Health \a/y; Ey

(sonunuo))

dNVH
VINVH

SVS
sas

SVS

(¥-SdI uo paseq)
arreuuonsanb uonezneWNEI) SNOLIBJIA SAUIYD)

02-0dS
SIV

SVS
sSas

IST
L-AvD
¥-SHI 6-OHd

ISI L-avD
J-SdI 6-OHd

19N

10Sd
-S40 L-AavD

SVS
Sdas

1ag
S4VH

1Z-SSvd

S9uwI0IINoO \mhﬁsmhﬁm

PoOpN[OXa SIOPIOSIP [BIIS0[0YdASd
pim syuedronred ‘arreuuonsenb suruo
JBYDIM BIA
panqunsip ‘wrerdoid reyg arreuuonsang) Sursn
Koains payrodar-Jjos ArejunjoAa snowkuouy
eUDIM
BIA PAINQLNSIP areuuonsanb payrodar-jog
JEUDIM BIA paInqLIsIp pue
dwinfog 3ursn [inqg a1reuuonsanb snowAuouy
pap1aoid uonewIoJul JAYIINJ ON
arreuuonsanb payrodal-jog

PISO[ISIP JON

Jedronted o) payse

juoumnedap SIy) Ut QUOAISAS pue ‘[eyrdsoy
[oed woij juouwredap SUO JO UONI[AS WOPULY

arreuuonsanb 11odar-Jjes snowkuoue
s urxuen(uapy y3noay) pejda[[od eie

SYIOM]OU [EWLIOJUT pUE [euoIssajoId
YSnoxy) panquusip “([lodd) wioperd
KoaIns & 3ursn axreuuonsanb payrodal-jog
eIpow
weansurew pue 1eyDIAL YSnoIy) panquisip
KoAaIns ArejunjoA [RUONIIS-SSOIO PAsLq-GI A

1eYD9A YSnoIy) panqrusip A9AINS auIuQ
PopN[OXa SIOPIOSIP

[eor3oroyoAsd jseduarnd ym sjuaned
(Suridwres [[eqmous QANBUTWLIOSIP-UOU
[enuauodxa) SYIOM)U [BIO0S BIA PAINGLNSIP

arreuuonsanb auruo pajrodal-J[os [euoneN

(Surdwres
QOUIUIAUO0D) saNI[eroads JuaIdgIp jo sdnoid
I0MIQU [BIJ0S UO PATRYS AJAINS QUIUQ

AS0[0pOYIdIA

LUUe)
QourA01q uerlng

sooutaoxd T¢ ur speyrdsoy 8¢
BUID

euIy)

BUD
rendsoy Suru3uey oq3uIN
eury) ‘oouraoid Suerloyy

BUIYD) ‘9UTAOI]
Suop3uenn

L=wv

soourao1d 1910 ‘(£ = U) QN UI SUOITOX
IOUJ0 ‘(7 = U) UeynAA ‘BUIY)) UT STe3rdsoy ¢
BUIyD) ‘UBYNA
sreydsoy poyer[ijye-£)IsIoArun g
UelI] ‘URIYQ],

eury)

Uy

uredg

AayIng, ‘(nquelsy

uonexo|

020¢
9T -SC 94

0202
VLT Q2
020C
7701 9°d
0202
12-L1 9o
020C
TT-S1 9°d
0202
12-€ 9o
0202
€ a2
- 6T uef
00T ‘¥
9o 6T uef

PIsO[ISIP
10N

0c0¢
L1-€ 94
020¢
0T -81 94

0202
¢y
-6T TeIN

020t
SI-01 TeN
Apmys
Jo sae(q

66CC e P
(yurrdaid)

6L9% ol Z 0]

cls ¢ B3R D NI

ovL ILELVAS|
(1031p3 0 191397])

876 66lC P X T
(1031p2 01 JNR])

68 ;,IB 19 Suery

LSTI B P ®T

66 g6l® 10 Sues|
(quradaxd)

S¥9 PALECRIU L)

9¢TL ocI® 10 Sueny

SITTI 1ol® 30 0nH
(1011p>
0} 19197) %_m 19

[SL]  ZOpUBUIQ]-RIOIRD)

(94 218 10 Keqrg

Ou ERR LIS

juedpnaeg
(ponunuo)d) T ATAV.L



SANGHERA ET AL.

6 of 16

WILEY-—Joumnal of Occupational Heatth

(sonunuo)))

ASVS
SUSS HSD
10Sd SVS

19N

D-10d SVS
Sas 10sd

Sdas
SVS
10Sd

#-OHd

d-SAI
Ic-SSvad

SdI

d-sdo
S-10d

L-AvD

6-OHd

IST

L-AvD

07-SSd SdD 6-OHd

SIV
10Sd

L-avDd
6-OHd

SVS
SOS

SAWI0dINO ATeWLIJ

sarreuuonsanb snowkuoue ‘payrodaI-jog

omer [:T Ul SM\DH QUIJUOI}

-UuoU PUE JUIIUOIJ 0 PAINQIISIP AITEUUONSINC)
A[LrejunoA

paredwoo sarreuuonsanb pojrodai-jjos auruQ

syuedronaed 0) paInqInsip
arreuuonsanb pastwAuoue ‘parrodar-jog
(ugpayury “j0oqaoeq
IONIM ],) BIPAW [BIOO0S YINOIY) pAIngLnsIp
*KoAINS QUITUO SNOWAUOUE [RUOTIOS-SSOID)

arreuuonsonb parojsturpe-J[os € ur
Sredronred o) uosiod ur pajiaur Aj3oa1p SMOH

uojie(d .e)g
arreuuonsane), 3uIsn pajeaId AAAINS AUI[UQ

Surdures
QOUQIUQAUOD PUB [[BMOUS BIA PAINQLISIP
arreuuonsanb pajrodar-Jjes oruonoog

(Surduwres [Jeqmous) swIo
91S000) BIA PAINQIISIP KIAINS PAsLq-GIAL
SJUSWIAST)IOAPE YIOMIQU
[e100s patosuods pue (Surjdwes [Jeqmous)
SYI0M]OU [e1D0S BIA peaxds aireuuonsanb auruQ
popnoxa s1apIosIp oeryoAsd yim syuedonieq
BUDPM
BIA PAINQINSIP AoAIns 110daI-J[os auIjuQ

(ddysyeym

PUE J00QaJB,]) BIPAW [BIO0S YSNOIY) PAIAUL
sjuedronred ‘arreuuonsanb payrodar-jog

SoNFBI[[0J 0JUO PIEMIOJ 0] PAYSE PUE SASINU
JOTUSS 0} JUas sarreuuonsanb snowkuoue auruQ

AS0[0POYIdIA

BUIYD) ‘URyNp

ueynp
steydsoy pasofosipun g
BUIYD

eury) ‘ueynpy ‘reydsoyq

UTUSY JO 21U AILIY[ESH S,UAIP[IYD)

eoLIOWY

arode3urg ur syeyrdsoy Arenio) omJ,

euIy)

eury)

ue)soye ‘@ouraoid qelung

Ameir

QourA01d 1Teqny ut speyidsoy opdnniA

uepIof

BUIYD) ‘URYNp

uoneso|

0c0T
qoJ-uef

0c0T
LI-€1 BN

PISOTISIP
10N

0202 L
q94-0€ uef
0202
o1 1dy
-LT N
0202
L
- 69°d
0202 ¥
qa4-[¢ uef
0202
81 BN
-8T 924
0202
0z AeN
61 1dy

0c0T

I¢-LT TeIN

020T 9°4

020¢
8C-CC BN

020C 9°d

Apmys
Jo sae(q

081 ¢o11® 32 H OBIX

061 orlB¥° A DM

0cl1 OTLARSD: U

(4! polB 19 SUBAY
(qurrd-aid)

YLE ol € 30 ToTelIoy I,

0Ly le 1o ue

(444 o€ 30 ung

S8TYl FALRERIUN
(qunad-aid)

86¢ ygIB 19 Uelles
(1ono]
[OIRISAY) B 1

6LE] 1SS0y
(yurd-axd)

90€1 w[B1R10
(und-axd)

91Ty I8 19 I9SEN

081 gol® 19 O

LOU 32anog

juedpnaeg
(ponunuo)d) T ATAV.L



7 of 16

Journal of Occupational Health \a/y; Ey

SANGHERA ET AL.

L-AvD
g-SdI 6-OHd
0SOSs

SVS

sas

¥-OHd
J-06-10S
ISI

o

$-OHd TI-dS

L-aVv9D 6-OHd
d-SHI IST

S10d
10Sd

dvH
SSd

SAWI0dINO ATeWLI

"UOEULIOJUL SIY) UIEIGO 03 A[IOJIIP PAIDEILOD SIONY

"(o11qnd Te1oULS oY Jo sIaqUIAW papn]dul XIs) Apms Ay unpim siuedronied jo requinu e10) 03 s10521 0N Juedionted,,

JBUDIM BIA [eardsoq 1fSuo, 0202 (urxd-o1d)
PpaINqIIsIp sarreuuonsanb auruo snowkuouy BUIYD) ‘UBYNA 01-8 9°4 290S ol R Z N7
SOTuI[O
JBYDIM BIA paynqiusip pue werdord 1eig 10A9J pue s[eydsoy pejeusisop ZA0D-SUVS 0202
arreuuonsong), Sursn pajeard A9AINS AUIUQ eury) ‘eouraoxd nsuen 62-1 9°d S91 coil® 1 [ nyz
9[qISIpe 1 8z =)
PAIAUI 9JOM PO SIBIA Q] JOAO SUIZNIO sAUIYD)  19qNnH ‘(97| = U) BI[OSUOIA Jouu] ‘(946 = u) 0202 9
Surxuen(uapp BIA PAINQLISIP AQAINS QUI[UQ)  19GoH ‘(888 = ) Jurliog :seouraord asoury) TN -6 9o 781¢C 4B 12 M ‘Sueyz
seydsoy ayearrd pue orjqng 0202 (1031p2 0} JaN2])
PIsO[OSIP JON uely 0¢-6 1dy ¥0€ bor [ 32 S Sueyz
0c0T
SMOH [edrpaw Jo sdnoid € qoq
01 JeYD9 A\ YSnoIyy panqrusip aeuuonsang) SIONIOM UBYNA\ SUIpnour ‘eury) - 6T uef €967 I€ 10 D Sueyy
PapN[oxa s1opIosip omeryoksd yim sjuedronreq
'$10Je31SQAUT )
JO $)0IUOD A} 0) SAUSQIM JUITUO PUB JRYDIA 0202
‘[rew-o BIA POINQINSIP PAIONPUOD ASAINS QUIUQ 'UIYD G-1 9od 1LE I LEERYYY
(Juaouay,
PUE JeYDIAL) BIPOW [BIO0S BIA A1JUNOD
Q) ssoIoe s1Aud J[dnnu ur [uuosiod
[ed1pawr 0 pANQLYSIp pue weisord e PISO[ISIP
aIreuuonsang), SuIsn pajeaId AJAINS AUIUQ BUIYD  JON -8C Uef 866 0,18 32 X OBIX
AS0[0pPOYIdIA uoned0| Apmys OU 32Inog
Josaeq Iuedonieg
(ponunuod) T ATAV.L



8of 16 H SANGHERA ET AL.
—I—Wl LEY— Joumal of Occupational Health
——————————— D
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SARS-CoV-2 patients, eg, Intensive Care Unit (ICU) and re-
spiratory wards.

All studies used psychiatric assessment tools as ques-
tionnaires to record outcomes, including: Patient Health
Questionnaire (PHQ-9), Generalised Anxiety Disorder
score (GAD-7), Insomnia Severity Index (ISI), Impact of
Events Scale-Revised (IES-R), Pittsburgh Sleep Quality
Index (PSQI), Zung's Self-rating Depression Scale (SDS),
Zung's Self-rating Anxiety Scale (SAS), Depression
Anxiety Stress Scales (DASS-21), General Self-Efficacy
scale (GSE), Stanford Acute Stress Reaction Questionnaire
(SASR), Social Support Rating Scale (SSRS), Stress
Overload Scale (SOS) or Symptom Checklist-90-
Revised (SCL-90-R), Maslach Burnout Inventory (MBI),
Athens Insomnia Scale (AIS), Hamilton Anxiety Scale
(HAMA), Hamilton Depression Scale (HAMD), Beck's
Depression Inventory (BDI), Centre for Epidemiologic
Studies Depression Scale (CES-D), Hospital Anxiety and
Depression Scale (HADS), Beck Anxiety Inventory (BAI),
Perceived Stress Scale (PSS), Acute Stress Disorder Scale
(ASDS), PTSD Checklist for DSM-5 (PCL-5), Global
Psychotrauma Screen (GPS), and Kessler Screening Scale
(K6). These are explained in Table S8. The scoring tool
utilized in each study along with the key findings are sum-
marized in Tables S9-S14. The time periods during which
the studies were conducted in relation to the first reported
SARS-CoV-2 case are given in Table S15.

The final analysis identified six self-reported mental
health outcomes across 44 studies, with associated ICD-10
codes: depression (F32), anxiety (F41), acute stress reaction

(F43.0), PTSD (F43.1), insomnia (F51), and occupational
burnout (Z73).18 The prevalence ranges of the mental health
outcomes were as follows: depression 13.5%-44.7%19’26;
anxiety 12.3%-35.6%20’22'25’27’28; acute stress reaction 5.2%-
32.9%%3% PTSD 7.4%-37.4%*>*%3'; insomnia 33.8%-
36.1%*>*; and burnout 3.1%-43%."*

Direct exposure to SARS-CoV-2 patients was the most
common risk factor identified across all mental health
outcomes in this review, except occupational burnout
(Tables S1-S6). Nurses, frontline HCWs, HCWs with lack of
social support, and HCWs with fewer years of work experi-
ence reported worse outcomes. Adequate social support was
concluded as an important factor in reducing mental health
morbidity.

3.2 | Depression

Eight validated depression scores were used across 32 stud-
ies. 1133541 The most commonly adopted scoring tool was
the Patient Health Questionnaire (PHQ-9), used in 10 stud-
ies (Table S9). Using the cut-off score >10," eight stud-
ies showed depression prevalence ranging from 13.5% to
44.7%.19%

Independent risk factors for depression identified from
the studies are shown in Table S1. Five studies identified
direct exposure to SARS-CoV-2 patients as a risk factor. Of
these, the largest study (Lu et al) reported the odds ratio for
direct exposure as 2.016; 95% CI, 1.102-3.685, P = .023.42
Four studies reported lack of social support (including
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low peer/supervisor support, no family, unmarried or di-
vorced/widowed) as a risk factor. Other risk factors corrob-
orated by at least two studies included: having suspected/
confirmed SARS-CoV-2, insufficient personal protection
measures, younger age, eg, <35 years, and less working
experience, eg, <10 years.

3.3 | Anxiety
Seven validated assessment tools were used across 33 stud-
jes, 11113:36.384344 Ope of the most commonly adopted tools
was GAD-7, used in 11 studies (Table S10). Using the cut-off
score >10," seven studies showed anxiety prevalence rang-
ing from 12.3% to 35.6%.202%2>:27:28

Independent risk factors for anxiety identified from the
studies are shown in Table S2. Five studies identified direct
exposure to SARS-CoV-2 patients as a risk factor. Lu et al re-
ported the odds ratio for direct exposure as OR 2.062; 95%
CI, 1.349-3.153, P = .001.* Risk factors corroborated by at
least two studies included: having suspected/confirmed SARS-
CoV-2, insufficient personal protection measures, intermediate
job title/responsibility, lack of social support (low peer/super-
visor support, no family, or divorced) and insufficient knowl-
edge on SARS-CoV-2. Others included pre-existing medical/
psychiatric history and working experience <10 years.

34 | Insomnia
Three validated assessment tools were used across 12 stud-
ies.¥* The most commonly used tool was ISI, used in five
studies (Table S11). Using the cut-off score >8.1* three
studies showed insomnia prevalence ranging from 33.8% to
36,19 222533

Independent risk factors for insomnia identified from the
studies are shown in Table S4. Three studies identified direct
exposure to SARS-CoV-2 patients as a risk factor for insom-
nia. Of these, the largest study (Zhang W et al) reported the
odds ratio for direct exposure as 2.53; 95% CI, 1.74-3.68,
P < .01.% Other risk factors included: fear of self-infection,
working in isolation units, uncertainty regarding effective
disease control, and lack of faith in psychological support
from news/social media.

3.5 | Acute stress reaction

Five validated assessment tools were used across 11 stud-
ies. '85! The most commonly used tool was DASS-21, used
in four studies (Table S12). Using the cut-off score >14 for
the stress subscale,ll these studies showed acute stress reac-
tion prevalence ranging from 5.2% to 32.9%.%
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Independent risk factors for acute stress reaction identi-
fied from the studies are shown in Table S5. These included
direct exposure to SARS-CoV-2 patients, longer working
hours, being a single child, having colleagues affected by
SARS-CoV-2, and pre-existing psychiatric history.

3.6 | PTSD

Four validated assessment tools were used across 13 stud-
ies.”>>> The most commonly used tool was IES-R, used in
seven studies (Table S13). Using the cut-off score >24/25,56
four studies showed PTSD prevalence ranging from 7.4% to
37 495 22252931

Independent risk factors for PTSD identified from the studies
are shown in Table S3. Three studies identified direct exposure
to SARS-CoV-2 patients as a risk factor. Of these, the largest
study (Rossi et al) reported the odds ratio for direct exposure
as 1.37; 95% CI 1.05-1.80, P = .03.” Two studies identified
the nursing profession as a risk factor. Others included working
in isolation wards, being quarantined, working >12 hours/day,
having family/friends affected by SARS-CoV-2, and poor sleep
quality. Interestingly, Zhu et al identified longer working expe-
rience >10 years as a risk factor for PTSD.?

3.7 | Occupational burnout

The validated MBI assessment tool was used in five stud-
ies to evaluate HCW burnout.”” This scale is divided into
three categories: emotional exhaustion (EE), depersonaliza-
tion (DP), and personal accomplishment (PA).16 EE refers to
the feelings of overextension and loss of motivation in one's
work, which can be suspected among HCWs burdened with
the SARS-CoV-2 pandemic. Using the cut-off score >27 for
EE specifically,'* two studies showed burnout prevalence
ranging from 3.1% to 43.0%."*

Two studies derived independent risk factors for occupa-
tional burnout. Both Barello et al and Jalili et al associated
the nursing profession with burnout.*** Jalili et al also found
that physicians with intermediate responsibility, ie, resi-
dents (OR 6.64; 95% CI, 2.16-20.41, P = .001), and being of
younger age were risk factors.”

4 | SUBGROUP ANALYSIS

4.1 | Doctors versus nurses

Eight studies investigated differences in mental health out-
comes between medical professions.zz’sg'64 Six studies show
greater prevalence of disorders among nurses.?>38:60-63 por

example nurses in studies by Garcia-Fernandez et al, Guo
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et al, and Lai et al scored significantly higher on depres-
sion and anxiety scales.?>%*! Liju Z et al also corroborated
this finding, reporting greater prevalences among nurses
compared to physicians.62 Garcia-Fernandez et al and Lai
et al reported higher scores for acute stress and PTSD among
nurses, respectively.zz’(’0 Lai et al also outlined a signifi-
cantly higher prevalence of insomnia in nurses.”> Zhang C
et al defined being a doctor as a protective factor again in-
somnia (OR = 0.44; 95%CI 0.24-0.80, P = .007).%> Barello
et al demonstrated higher burnout prevalence in nurses.>

Contrary to this, Wang et al reported a significantly
greater percentage of doctors with insomnia than nurses.**
Jalili et al concluded that resident doctors were at a greater
risk of burnout than nurses or specialist doctors.”

4.2 | Doctors/nurses versus other HCWs

The literature comparing doctors/nurses against other HCWs
varies. Lu et al reported greater anxiety prevalence in other
HCWs (eg, administration staff) which was statistically signifi-
cant, but not for depression.42 Tan et al directly compared de-
pression, anxiety, and acute stress in these subgroups, using the
DASS-21 scale.’' Other HCWs (eg, technicians, maintenance
workers, and clerical staff) reported more anxiety (adjusted
prevalence ratio 1.85;95%CI, 1.15-2.99, P = .011). There were
no significant differences for depression and acute stress.

4.3 | HCWs versus general public

Six studies included the general public in their samples, in
order to compare the impact of SARS-CoV-2 on HCWs to
people in other professions.23’28’47’60’6l’65 Zhang W et al re-
ported higher prevalences of depression, anxiety, and insom-
nia in HCWs, compared to the general public, eg, teachers
(P=.04,P < .01,and P < .01, respectively).47 Acute stress
scores were also higher in HCWs in the study by Garcia-
Fernandez et al®® HCWs in the study by Huang et al reported
the highest rate of poor sleep quality compared to other oc-
cupational groups (teachers, students, and enterprise work-
ers).”® Naser et al found that depression and anxiety was most
prevalent in undergraduate students, followed by HCWs
(61.4% vs 44.8% and 45.9% vs 32.8%, respectively).®

4.4 | Social support

Social support was often described in the literature as being
provided by peers or farnily.63 If HCWs lived alone or were un-
married/divorced/widowed, this was deemed as a lack of social
support. Du et al reported that depressive and anxiety symp-
toms were more common among those lacking family support

(P < .05, P < .01).% Using a specific scoring scale, Song
et al found strong association between low-moderate social
support and symptoms of depression and PTSD.% Unmarried
HCWs were more likely to have depression, but less likely to
have PTSD. Badahdah et al found that married doctors reported
lower levels of stress than non-married, however, there was no
difference in anxiety.67 Elbay et al reported higher depression,
anxiety, and acute stress scores in HCWs living alone.*> With
regards to burnout, Jalili et al showed high emotional exhaus-
tion prevalence in those without children, but no significant
difference between married and single pauticipalnts.5 ?

4.5 | Working experience

Across eight studies, there was a consensus that fewer years of
working experience corresponded to worse mental health out-
comes,0-3%59:60.63.68-70 Chatterjee et al and Elbay et al showed
that HCWs reporting depression and anxiety had less expe-
rience in their roles.** Jalili et al reported higher levels of
burnout in those with <5 years than >5 years of working expe-
rience.”’ Song et al and Thomaier et al attained similar findings
regarding depression and PTSD, and anxiety, respectively.(ﬁ’69

4.6 | Frontline versus non-frontline
A total of 15 studies compared the mental health outcomes
of frontline and non-frontline HCWs,?%243234:42.60-62.64.67.71-
5 Lai et al demonstrated that median GAD-7, PHQ-9, ISI,
and IES-R scores were significantly higher in frontline
HCWs (P < .001).22 Guo et al, Lu et al, and Liu Z et al all
reported higher anxiety and depression scores in frontline
HCWs.**6%2 However, Liang et al found no significant
differences in these disorders despite using the same scor-
ing scales as Guo et al®"’? Dimitriu et al identified burnout
as more frequent in HCWs in normal wards, as opposed to
frontline departments (86% vs 66% P < .05).>* Qi et al re-
ported significantly higher scores of PSQI and AIS insomnia
scales in frontline HCWs.”* This is corroborated by Lai et al”
Elbay et al derived the following factors which are det-
rimental to the mental health of frontline HCWs: increased
weekly working hours, increased number of SARS-CoV-2
patients, and lack of peer support.32 Naser et al found that
pulmonologists and ENT specialists, who often work on the
frontline during this pandemic, had higher depression and
anxiety median scores than HCWs.*

5 | DISCUSSION

This analysis of HCW mental health across 15 countries
shows two key findings. Firstly, all six mental health
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outcomes were prevalent across the studies which inves-
tigated them. Secondly, direct exposure to SARS-CoV-2
patients was the most common risk factor identified for all
mental health outcomes except burnout, followed by lack
of social support and pre-existing medical and/or psychiat-
ric disorders.

In the majority of studies comparing HCW:s to the general
public during this pandemic, HCWs suffered worse mental
health outcomes. Furthermore, the ‘China Mental Health
Survey’ prior to SARS-CoV-2 found that in the general pub-
lic, the weighted 12-month prevalences of anxiety and de-
pression were 5.0% and 3.6%, respectively.76 In this review,
the prevalence ranges of anxiety and depression in HCWs
are substantially higher at 12.3%-35.6% and 13.5%-44.7%,
respectively.

During the SARS-CoV 2003 pandemic, Chong
et al demonstrated that fear and anxiety amongst HCWs ap-
peared early, but depression and PTSD symptoms arose later
in the ‘repair phase’ as the virus was brought under control.”
As the included studies were conducted in different countries
and at different time points in relation to their case trajec-
tory curves (Table S15), similar conclusions cannot be made.
However, the high insomnia prevalences in this review may
suggest its importance as a precursor of HCW mental health
deterioration. This is supported by a recent meta-analysis,
which identified chronic insomnia as a risk factor for depres-
sion.”” However, this relationship is likely bidirectional.”®

HCW mental health is clearly multifaceted. A range of
interlinking factors should be addressed when devising psy-
chological interventions, including external factors such
as social support and demographic risk factors.”” Maunder
et al demonstrated that high levels of HCW post-traumatic
stress and burnout were sustained up to 12-26 months after
the SARS-CoV pandemic.®® As SARS-CoV-2 has arguably
impacted healthcare services on a greater scale, it is likely
that HCW mental health will be affected in a similar way.
Hence, longitudinal follow-up studies are required to investi-
gate and inform treatment of these disorders.

51 | Frontline versus non-frontline HCWs

Frontline HCWs worked in high-risk departments such as
ICU, respiratory wards, and 24-hour fever clinics. Direct
exposure to SARS-CoV-2 patients was the most consistent
risk factor identified. The reasons for this may be three-fold.
Firstly, frontline workers have the most exposure risk and
having seen first-hand the effects of SARS-CoV-2 on pa-
tients, fear being infected themselves and transmitting to oth-
ers. This includes their colleagues, other patients, friends, and
family. Much like SARS-CoV-2, during the SARS-CoV pan-
demic, a greater disease exposure was associated with higher
stress levels.! Secondly, Personal Protective Equipment

Journal of UccupatinnaI'HeaIth_Wl LEY—L e

(PPE) is often double layered and uncomfortable. They must
be worn by staff for several hours on end without eating,
drinking, or using the toilet. Many become dehydrated from
excessive sweating and develop skin conditions from exces-
sive hand cleaning.®” In the case of PPE shortages, their risk
of infection increases dramatically.®® Thirdly, due to the high
morbidity and mortality associated with the disease, in ad-
dition to the reported unpredictable nature of deterioration,
medical workers experience feelings of helplessness.gé"85

5.2 | HCW medical/psychiatric health
Due the added strain of SARS-CoV-2 on HCWs with pre-
existing medical and/or psychiatric comorbidity, their symp-
toms may become exacerbated with a decline in overall
function. HCWs with chronic medical conditions may expe-
rience anxiety over self-infection and the potential increase
in mortality risk. Added stress and reduced sleep may worsen
existing depression or trigger mood episodes in bipolar
disorder.®

The presence of respiratory-related symptoms such as sore
throat, breathlessness, or cough, as well as other systemic
symptoms of myalgia and lethargy may raise HCWs’ fear of
SARS-CoV-2 infection. HCWs may feel conflicted between
self-isolating for further testing or continuing to work along-
side their colleagues, especially if they are under-staffed.
This dilemma could result in anxiety, distress, and burnout.?’

5.3 | Working hours

In order to provide 24-hour care, hospitals organize staff
rotas in shifts and HCWs must often work during unsocia-
ble hours. Before the pandemic, shift work had been inde-
pendently associated with burnout among nurses.®® Dyrbye
et al reported 3%-9% increased odds of physician burnout
for each additional night or weekend on call.¥ SARS-CoV-2
has brought a surplus of patients with complex management
needs, placing an even greater strain on healthcare systems
and HCW workload.”® A recent survey by Zhang et al iden-
tified that frontline HCWs were working longer hours than
preferred during the SARS-CoV-2 pandemic.”’ This was par-
ticularly the case in fever clinics and isolation wards. Longer
working hours on the frontline not only increases exposure
to SARS-CoV-2 patients but also their risk of acute stress
reaction/PTSD.*>%

5.4 | Variability in HCWs

The SARS-CoV pandemic has demonstrated similarly higher
rates of mental health outcomes in nurses, compared to
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doctors.””* The reasoning behind this may be multifactorial.
Nursing staff may have increased contact with infected patients
compared to other HCWs.”® For example they are responsible
for monitoring vital signs, administering oxygen, and attending
to patient needs. Given the morbidity associated with the dis-
ease, all HCWs are likely to experience increased ‘Emotional
Labour’. This refers to the mental effort of suppressing emo-
tions such as fear and concern, while displaying optimism and
empathy.g3 There has been no research comparing this phenom-
enon between different HCWs. However, this has been linked
to occupational burnout in the nursing plrofession.93 The ob-
served increased strain on all healthcare sectors may exacerbate
inadequate staffing.1 Cao et al reported nursing staff caring for
up to 200 SARS-CoV-2 patients a day due to understafﬁng.19

5.5 | Social support

A lack of social support (including from peers, supervisors,
family, spouse, and/or children) was shown to have a nega-
tive impact on HCWs’ mental health. Social support can
provide HCWs with an outlet for managing work-related
stress and improving self-confidence in their abilities. Wang
et al demonstrated that support from peers and supervisors
was associated with reduced job strain.”* Conversely, living
with family was identified as a risk factor in this review.?
This is likely due to fear of transmitting the virus to loved
ones, which brings a significant psychosocial burden.

5.6 | Working experience

HCWs with more clinical experience are more likely to have
developed individual coping mechanisms for increased work-
load. This is in-line with the study by Chong et al during the
SARS-CoV pandemic, in which IES scores were significantly
higher in HCWs with less than 2 years of expe:n'ence.7 In addi-
tion, according to Xiao X et al, junior doctors and nurses had
more contact with SARS-CoV-2 patients (both with confirmed
and suspected diagnoses) compared to their seniors.””

5.7 | Limitations of studies

Within the challenging environment of the SARS-CoV-2 pan-
demic, this review has highlighted varying methods used to
measure the prevalence of mental health outcomes in HCWs.
These methods largely utilized self-reported data and were
mostly cross-sectional. Due to this study design, no definitive
causal relationships can be made. Although psychiatric assess-
ment tools such as PHQ-9 and GAD-7 have shown efficacy
for screening and monitoring purposes, their use in quantify-
ing prevalence is inherently subjective.”” In addition, crucial

‘effect modifiers’ such as pre-existing psychiatric disease and
low socioeconomic status were not considered in the major-
ity of studies. Following the onset of SARS-CoV-2, HCWs in
these subgroups may have displayed exacerbated symptoms
which may have confounded the study findings. Some stud-
ies used social media platforms such as WeChat to maximize
questionnaire distribution through convenience sampling. As
it cannot be ascertained how many HCWs received them, it is
impossible to quantify response rates. There is also high selec-
tion bias as HCWs not using these platforms were unable to
participate. “Wenjuanxing’, a Chinese survey website used by
two studies, financially rewards participants on survey comple-
tion. This raises the possibility of data falsification, rushed an-
swers, and multiple entries using different accounts. Due to the
novelty of SARS-CoV-2 and the rapid publication of relevant
work, preprint studies were included in this review. Preprint
studies have not undergone rigorous academic peer review and
the conclusions drawn from their datasets may not be as robust.
Medrix was the sole search platform for preprint studies.”® The
long-term mental health consequences cannot be concluded
from currently available literature and there is a need for future
follow-up studies to quantify the long-term implications.

5.8 | Recommendations

e HCWs should follow working patterns which balance ser-
vice provision and staff safety, with designated rest periods
to prevent burnout and insomnia.

e All HCWs should have access to Psychiatric Rapid
Response teams.

e Healthcare employers should systematically screen
HCWs for mental health illness using risk factors iden-
tified and use this to implement mental health programs
locally.

e Social support is crucial and can be provided through hos-
pital support groups. Staff should be actively encouraged
to remain in contact with their friends and family.

e There is a need for a validated, standardized HCW men-
tal health scoring tool for specific use during a contagion
outbreak. One such scale for work-related stress and anx-
iety during SARS-CoV-2 (‘SAVE-9’) has been recently
devised.”’

e Future research should assess the international incidence
of long-term psychiatric disorders in HCWs as a result of
the SARS-CoV-2 pandemic to inform mitigation and fu-
ture prevention strategies.

6 | CONCLUSION

This systematic review aimed to investigate the prevalence
of mental health issues in hospital-based HCWs during
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the SARS-CoV-2 pandemic, and identify associated risk
factors for psychological interventions. Disturbances in
mental health such as insomnia were commonplace and
may be predicted by risk factors such as direct exposure to
SARS-CoV-2 patients and pre-existing medical comorbid-
ity. Hospitals should screen their staff and provide early
supportive psychological intervention. Future global re-
search should be focused on the long-term psychological
impact of SARS-CoV-2 and formulating a standardized
questionnaire for use in future pandemics. The repercus-
sions of SARS-CoV-2 have far surpassed its predecessors
such as SARS-CoV. It has brought new challenges to men-
tal health, and the impact on HCWs is likely be present far
after the conclusion of the pandemic.
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