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Abstract

Introduction Long COVID (LC) is a multisystem disease with symptoms lasting weeks or months beyond the acute
COVID-19 infection. Several manifestations are reported by people with LC, including effects on mental health, with
varying degrees of psychological distress and disturbances to daily activities. Research conducted to identify effective
interventions to support mental health among people with LC has been limited by the breadth and scope of studies.

Aim This review aims to identify interventions being tested to support mental health of people with LC.

Methods A scoping review was conducted by searching five databases for articles published between January 2020
and early October 2022 to identify research evaluating interventions focused on improving mental health symp-
toms associated with LC. Results from all sources were checked for eligibility by two reviewers, and agreements were
resolved by discussion. Gray literature and reference list of included studies and relevant reviews were scrutinised to
identify any additional studies. Data extraction was conducted by one reviewer and checked by another reviewer for
accuracy.

Results Of the 940 studies identified, 17 were included, the design of which varied but included mainly case studies
(n=6) and clinical trials (n=15). Several interventions were described, ranging from single interventions (e.g., pharma-
cologic) to more holistic, comprehensive suites of services (pharmacologic and non-pharmacologic). Several mental
health outcomes were measured, mostly anxiety and depression. All included studies were reported to be associated
with improvements in participants’mental health outcomes.

Conclusion This scoping review identified studies reporting on a variety of interventions to support mental health
among people with LC. Although positive changes were reported by all studies, some were case studies and thus
their findings must be interpreted with caution. There is a need for more research to be conducted to identify the
impact of interventions on mental health of people with LC.
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Introduction
The COVID-19 pandemic began in China in Decem-
ber 2019 [1], and as of December 2022, it had claimed
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people [4]. These people, who often felt their symptoms
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were neglected or disbelieved, formed support groups
on social media, drawing global attention to this ongo-
ing condition, which was named ‘long COVID’ (LC)
[5]. This condition has been described by several other
labels, including post-COVID, long haulers, post-acute
COVID, and post-SARS-COV-2 [6-8]. It has also several
definitions [9]. For example, in the UK, according to the
National Institute for Health and Care Excellence (NICE),
LC represents “signs and symptoms that develop during
or after an infection consistent with COVID-19, continue
for more than 12 weeks and are not explained by an alter-
native diagnosis... It includes both ongoing symptomatic
COVID-19 (from 4 to 12 weeks) and post-COVID-19
syndrome (12 weeks or more)” [10]. Similarly, the World
Health Organisation (WHO) defines LC as follows: “Post-
COVID-19 condition occurs in individuals with a history
of probable or confirmed SARS-CoV-2 infection, usually
3 months from the onset of COVID-19 with symptoms
that last for at least 2 months and cannot be explained by
an alternative diagnosis” [11].

Research on LC shows that following the acute viral
infection, damage can occur in different organs in the
body including the brain [12]. There are multiple poten-
tial symptomatic sequelae including musculoskeletal
problems, cognitive impairment, fatigue, and psychologi-
cal distress [13-16].

Chronic illness and disability caused by LC represents
a major emerging health challenge [4], LC can affect all
aspects of an individual’s daily life, including quality of
life (QoL), social functioning, and ability to participate
in normal activities [17, 18]. In addition, mental health
problems appear common in LC [19-22].

The precise proportion of people who contract
COVID-19 and have LC has not been firmly established
[23-25], though it is estimated that, globally, around 43%
of people experience some degree of long-term symp-
toms following the acute infection [26]. In the UK it has
been estimated that more than 1.8 million people have
LC [27], though this will likely increase as COVID-19
continues to circulate [3]. Those at most risk of LC are
women, elderly people, smokers, obese or overweight
people, and those living in socio-economically challenged
areas [4, 28].

The impact of LC on mental health has been examined.
Studies report that more than 87% of people with LC have
mental health symptoms, including anxiety, depression,
and cognitive problems [29-36]. As LC is a relatively new
illness, it is surrounded by a great deal of uncertainty: it
can manifest differently from one person to another, with
more than 200 associated symptoms [31] and presenta-
tions that do not necessarily fit into established clinical
categories [4]. Indeed, some consider LC to be a form of
post-viral syndrome [37], which provides some evidence
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base for treatment and management. However, in the
face of uncertainty, patients can be at risk of being either
over-investigated and over-treated, or under-investigated
and under-treated [4]. As such, no evidence-based treat-
ment options are yet available [38—41]. Usual care cur-
rently provided to people with LC is through LC clinics
and services, and general medical practices [42, 43].

A recent systematic review showed that while some
research is currently being conducted to examine inter-
ventions to support the mental health of people with LC,
the breadth and scope of this research is limited [35].
This systematic review was focused on ongoing trials that
were conducted between January 2020 to May 2022. In
this context, this scoping review aims to more broadly
identify what interventions have been examined to sup-
port the mental health of people with LC.

Methods

Database search

This scoping review was conducted following Arksey
and O’Malley framework [44] and is reported following
PRISMA-ScR (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses Extension for Scop-
ing Reviews) guidelines [45]. No priori protocol to this
scoping review was published or registered. A systematic
search was conducted on 3 October 2022 to identify rele-
vant studies using MEDLINE, EMBASE, Web of Science,
CINAHL, and PsycInfo databases from January 2020 to
early October 2022. Searches were limited to journal arti-
cles. Records were exported initially into the reference
manager Endnote, where duplicates were identified and
removed, and then to Covidence software for data man-
agement [46].

Search terms

Between 16 September and 3 October 2022, prelimi-
nary searches were initially conducted using the data-
bases mentioned to identify appropriate keywords to use
in this review. Search terms were selected based on the
target population and the target intervention, and terms
were grouped under three headings related to LC, inter-
vention, and mental health problems associated with
LC. The search keywords are detailed in Table 1, (see
Additional file 1 for an example of the search strategy).
Moreover, reference lists of included studies and related
reviews were also examined to identify additional poten-
tially eligible studies. Grey literature was also checked to
identify any additional relevant studies, using the follow-
ing resources: Social Care Institute for Excellence (SCIE),
Canadian Agency for Drug and Technologies in Health
(CADTH), King’s Fund, Open Grey, and the Health
Foundation. The search strategy was adapted appropri-
ately when searching the different databases.
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Table 1 Search keywords

Keyword heading Keywords

Intervention intervention® or treatment* or sup-

port* or therap* or service or program*
AND

Mental health mental* or psychiatr* or "post-
trauma*" or posttrauma* or PTSD or
depress* or anxiet* or dysthymi* or
phobia* or panic* or psychopath*
AND

Long COVID "long COVID" or "long covid*" or
longcovid or "long-COVID" or "post
COVID" or "post-acute COVID" or "post
acute COVID" or "long haul*" or "COVID
sequelae” or "sequelae of COVID" or
"post-SARS-COV-2" or PASC or "Post-

acute Sequelae of COVID-19"

Study inclusion criteria
As is conventional with scoping reviews [47, 48], our
inclusion criteria were deliberately broad, namely:

1. Research focused on LC and mental health

2. Research that introduces/discusses an intervention/
treatment/support for mental health issues associ-
ated with LC

3. Research where assessment of mental health is the
primary outcome (since mental health is commonly
affected by LC and is also impacted by physical
symptoms of LC).

4. Patient population is aged 18 years and above

Publications from 2020 to 2022

6. Original research (article/journal article) (including
qualitative, quantitative, or mixed research methods,
case reports or other study designs that reports an
original research).

4

Studies that did not meet one or more of the above crite-
ria or that met any of the following exclusion criteria were
excluded from the review. Research that is focused on:

1. COVID-19 acute infection and/or its treatment

2. Treatment of mental health issues not related to/
induced by LC

3. Treating issues caused by LC but not related to mental
health (e.g., respiratory, or cardiovascular problems).

Study selection

Title and abstracts, then full text screening were inde-
pendently carried out by two reviewers (HA and LDH),
to assess article eligibility against the inclusion and
exclusion criteria. Any arising disagreements were
resolved by discussion between the two reviewers, and
if necessary, by consulting with a third reviewer (CES).
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For studies not written in the English language but
were found relevant at title and abstract screening,
corresponding authors were contacted to request rel-
evant information; when additional information was
not provided by the authors, Yandex website (https://
translate.yandex.com/doc) was used to translate these
studies to confirm eligibility and extract relevant data.
Additionally, where full texts of included studies were
not retained even after contacting corresponding
authors, their abstracts were included and used for data
extraction.

Data extraction

A data extraction template was designed using Micro-
soft Excel to extract the following items-where avail-
able- from each study:

Author(s) and publication year

Study design

Study setting and country

Participant information (recruited participants, age,

gender, and ethnicity)

5. Practitioners involved in delivering the intervention/
treatment

6. Description of the intervention

7. Description of the outcome measures and study find-

ings.

B W e

Data extraction was carried out by HA and was
reviewed and verified by LDH, AC, MS, DC, DRT and
CFS to ensure accuracy and completeness. Disagree-
ments were resolved by discussion or through consulta-
tion with a third reviewer (CFS).

Data synthesis
A narrative approach was used to synthesize and describe
the data extracted from included studies [49].

Dealing with missing data

Corresponding authors were contacted by email to col-
lect any missing data. When no response was received,
studies were still included in the review with missing data
designated as ‘not reported’

Results

A total of 940 unique records were identified through
the database search. No additional studies were identi-
fied from the grey literature or from the reference lists of
included studies. After the complete screening and selec-
tion process, the final review encompassed 17 studies.
The findings of the search process are presented in the
PRISMA flow diagram (Fig. 1).
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General description of included studies

Table 2 provides an overview of included studies. Of all
included studies, one study was retained based on a rel-
evant abstract in the absence of a full text despite mul-
tiple attempts to obtain it [50]. All studies were written
in the English language except for three, written in Rus-
sian [50-52]. The included studies were conducted in
nine countries, with more than half conducted in Europe
(n=11, 64.7%), five of which were from the UK.

Of the 17 included studies, six were case studies [53,
56, 59, 62—-64] and five were clinical trials [50-52, 60,
61], two of the latter were randomised controlled trials
(RCTs) [60, 61]. Other designs encompassed four sin-
gle arm pre-post studies [55, 57, 65, 66], one qualitative
study [54] and a single service evaluation study [58]. Sev-
eral settings were described by included studies including
primary and secondary healthcare settings, a university
setting in collaboration with a local GP collaboration
group, outpatient subspeciality clinic, and hospital out-
patient care. Three studies did not clearly report their
setting [51, 56, 63].
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Eight studies did not report the method used in recruit-
ing participants [50-52, 56, 57, 59, 63, 64]. Described
recruitment approaches included social media, referral
from LC clinics, medical doctors, or a local community
network. One study recruited staff with LC opportunisti-
cally from specific settings [55].

A total of 940 participants were recruited across all
included studies, with individual study numbers rang-
ing from one [56, 59, 62—-64] to 219 [55]. All case studies
(n=6) recruited only one or two participants [53, 56, 59,
62—64]. Participants were recruited at different stages of
their LC journey (i.e., at different time points since hav-
ing the acute COVID-19 infection). This was reported
by 13 studies [50, 51, 54—57, 59—-65], ranging from one
month post-acute COVID-19 [57] to over a year post
infection [64, 65].

The gender of included participants was reported by all
studies except one [50], but in two further studies, gender
was reported as a missing variable for some participants
[55, 58]. Most recruited participants were women (total
n=353, range 1-121) [51-54, 56—66, 63]. One study
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5 Web of Science ) (n=372), CINAHL
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Fig. 1 PRISMA flowchart
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reported the gender of participants pre and post assess-
ment [55].

Age of included participants was reported by all stud-
ies, either as a precise age (n=5) [53, 56, 59, 62, 64], or
as an average (mean, median) of all participants (n=2)
[57, 61], or as an average age of groups of participants
allocated at different treatment groups or at different
assessment time points (n=4) [50, 52, 55, 60], or as a
range (n=6) [51, 54, 58, 63, 65, 66]. Across all studies, age
ranged from a 15-24 age group to 92 years [58].

Ethnicity or cultural background of participants was
reported for only nine studies, with half of these includ-
ing only people identifying as white or Asian and the rest
reporting a variety of ethnicities/cultural backgrounds.

Description of study intervention/treatment

Table 3 describes the various interventions tested by the
included studies, ranging from a single intervention (e.g.,
using a pharmacological product, sessions of electro-
magnetic field, modifications to diet) (n=7) [50, 51, 59,
61-63, 65], to integrated programmes covering diverse
elements of health (#=10) [52-58, 60, 64, 66]. Health-
care components included rehabilitation programmes,
lifestyle interventions, stress management, sleep hygiene,
breathing techniques, optimising diet, energy conserva-
tion, psychoeducation, maintaining social contacts with
close networks, reading, relaxation techniques and cogni-
tive behavioural therapy (CBT). Some interventions were
focused on testing the effects of certain pharmacological
products or nutritional changes on enhancing outcomes.

Practitioners involved in delivering the intervention
were reported by 12 studies, five of which engaged practi-
tioners of a particular speciality, (e.g., medical doctors or
clinical psychologists) [53, 60, 62, 64, 65]; one was being
supervised by a cardiopulmonary specialist [64]. A mul-
tidisciplinary team approach was adopted in the other
six studies, including physicians, occupational therapists,
psychologists, physiotherapists, dieticians, speech and
language therapists, sport medicine specialists and CBT
therapists [54—58, 61]. The remaining six studies did not
report who was involved in delivering the intervention
[50-52, 59, 63, 66].

The duration of intervention delivery was reported by
all studies except one [66], and ranged from a single dose
[62] to 20 weeks [66]. Frequency of intervention delivery
was not clearly described by two studies [64, 66], how-
ever, it varied widely between the remaining studies from
daily [50-52, 63], once a week [53-55, 58, 61], twice a
week [56, 59], or multiple times a week [57, 60, 65].

Some studies used a virtual approach to deliver the
intervention (using online platforms for example to
deliver sessions or a virtual clinic) [54, 55, 60, 61, 64, 66].
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One study used an artificial intelligence-based interven-
tion to deliver a personalised care approach [60].

Description of study outcomes

Outcome measures are described in Table 4. Mental
health outcomes included anxiety, depression, stress,
sleep, neuropsychological functioning, and wellbe-
ing. The timing of outcome measures was reported by
all studies except one. Most studies used pre- and post-
intervention measures, with additional follow-ups.

The most commonly reported questionnaires for anxiety
and depression were the Hospital Anxiety and Depression
Scale (n=3), the Generalized Anxiety Disorder-7 (n=2)
and the Patient Health Questionnaire-9 (z=3). The Short-
Form-36 questionnaire was mostly reported for measuring
health-related QoL (n=4). Other studies used a wide array
of scales and measures, as detailed in Table 4.

Description of study findings

Table 5 provides a description of study findings. Posi-
tive findings were reported by all studies. Nine studies
reported significant improvements in different outcomes
following the intervention [50-52, 55, 57, 60, 61, 63, 65],
of which five are trials [50-52, 60, 61].

Some of the interventions used by these studies
included using drug products i.e., Cholytilin and MexiB
6 for anxiety and depression, Intravenous Cytoflavin in
combination with a standard rehabilitation program
for depression, Anvifen for anxiety, depression, health-
related QoL and sleep. Significant improvements were
reported on these outcomes. Other studies examined
wellbeing services or rehabilitation programs, such
as Multidisciplinary Rehabilitation (MDR) for anxi-
ety, depression and health-related QoL, and Primary
Care Wellbeing Service (PCWBS) for general health
and health-related QoL, with both showing significant
improvement in these outcomes. Neuropsychological
programmes included cognitive treatment, together
with other respiratory and physiotherapy, for anxiety
and depression, that were significantly improved. An
English National Opera (ENO) programme that was
delivered online and was focused on breathing re-train-
ing through singing techniques and utilising lullabies,
was used to assess health-related QoL with significant
improvement only reported to the mental health com-
posite score. Another intervention included using a
high-fibre formula examined anxiety that was reported
to be significantly improved. Lastly, a neurofeedback
(NFB) program that included locating electrodes on the
right and left temporal lobes to examine anxiety and
depression, with significant improvements reported.
(See Tables 3, 4 and 5 for more details).



Page 10 of 18

(2023) 23:1186

Al-Jabr et al. BMC Public Health

SUOISS3S 4 JUDWIL3IY [2D160|0YDASY
'SUOISSas (z—g abues yasm
/SUOISS3S UIW-06 € Buluiel} [ed1sAyd

(s3uaw
-18213 Y10Q) S399M G| IO 39M B 3DIM |

SHOIM SAIINDIISUOD /
104 399M 12d UOISSS [eNUIA UIW 09 SUQ

(191€] S99M €~ PaJanIdp

SUOISSaS PJIY} PUB SY99M SAIINIISUOD
19A0 P3ISAI[DP SUOISSIS OM] IS1L)

SYOIM 9—€ JIAO PRISAI[DP SUOISSIS DY |

sAep ¢ F |z :wesboid uoneyjigeyay
sKep 01 10§ A|leQ :UIABOID

sAep 09 sem pouad dn mojjo4

Wd (Bw 00p) 3|nsdes

L "WV (Bw 008) se|nsded z :uijnkjoyd
Aep X € 13|qe1 2UQ 9 gIxalN

(Ajrep
pasnoe.d ‘das|s pue 1a1p ‘Buryjem “Ha
'$109dSe UIPLISD YUM) SHIIM {7 10J AP

suerpisAyd

supIpawW 1ods pue ‘sisibojoydAsd
's15160j01pJeD ‘S3sINU ‘s1aulell [edisAyd
Buipnpur wesy Areuldpsipaniy

JIUl2 J9PIOSIP JOIOWOD0| ‘Uoh
-ell|Igeya10inau 1s16ojoydAsdoinaN

J01eB1ARU 1IOddNS

|euosiad e pue 1s160j0ydAsd Jueisisse
“1sidesayl sbenbue| pue yooads
‘ueniaip 1sidessyy [euonednsd0 sid
-esay1o1sAyd 1s1bojoydAsd [ediuld v

1s1dessyioisAyd o 1s1bojoyaAsd
[ed1ul> 1sidesayl jeuoiiednsdo ue
'J0120p SUIDIPaU 3512493 pue 1ods

1uauodwod AdelayioydAsd

104 351desayioydAsd pue 1sibojoydAsd
[BDIPAW B PIPN|DUL IDAIMOY ‘YN
s109dse awos :welboid uonel|igeyay
YN :UIABOIAD

dN

$S10120p [BIIPS

(uonesyipow 3|A1s341| 4oy Bul||sUNod
Aeudidsipinw ‘pue sanbiuydel uon
-exe|al [eNPIAIPUI Yim ‘Adelsyy Buissad
-01daJ puUB UOIIBZIISUSSIP JUSWSAOW
943 ‘Adelayy |eioireysq aAIUHOD

UO paseq) 1uswieal) [eosoydAsd
paJojiel ‘Bujuiely [eo1sAyd JUSWISSSSY

(s10R2U0D

[e120s BululeIuleW 131P AY3eaY ‘asId
-19xa 'dag)s buisiueblo “69) saibarens
SnoLeA PIPN|PUL YoIym ‘(g swweiboid)
Buluiell aAIUb0D pausiio-|eob (v
awiweiboid) ¥oeqpasjoinau Jo uonely
-S|UlWpPe :sawwelboid Jusw1eas) Om|

Bujuueld asdejas pue

‘Buiyresiq ‘qususbeuew ssails ‘AbIsud
"AUAIDR ‘9210A 191 ‘daa)s Bulpn|dpul ‘Y]
AQ pa1daye seale yieay [elaAss bul
-dUBYUS UO pPasnd0j Jeyy 1oddns pue
uo1EINP0YDASA PaISAIISP Aj|ENUIA

9DIAPE PaJNIdNIIS
12O pue SPadU 11243 JaPISUOd A1dauip
01 Ydes saulil 991y3 syuedidinied 19w
oym sisuonnoeid Jo ueal e Aq pais
-Al]9P ,21U1[3, [BNUIA p3NnpoId-02

UIAB|JOIAD) SNOUSARIIUI

paAI9224 dnoib UoIIUSAISIUI ‘918D
plepueis 01 uonippe u| ‘(Adesayy bnip
plepueis pue ‘uolelusuas|ddns jeuon
-1nu ‘AdelayioydAsd ‘Bujulesy digoise
‘Adelayy uoloie ‘Adesayy uonejeyul
‘Adesaya disubew asind papnpul)
awweiboid uoneyljigeyas gIAQD-1sod
piepueis e paAledas dnoib |013u0D)

ulnAjoyD panlsdal

SdUrUIWOP JUaWedwl 9AINUB0D
yim syuedidnied ‘g gixs|y paniadal
SoUeUIWOP UoIssaidap/A1aixue
yum syuedipinied :sdnoib Apnis om|

(19D pue aualbAy daajs

‘Bupyjiem “69) SUOUSAIIUI D|A1SYI|
pue ‘Buiyiealq 1uswabeuew ued
‘121p 03 paie|al syusuodwod sjdiy Ny

wesboid (YaW) uone|iq
-eyal Lreuydpsipninu [endsoy-jo-1ino

Adelayyoinan

95IN0D UONEY|IGeYD)

LAINOD Woij Buiroday, (SgMDd)
92IAIDS Bulaq||opn 218D Alewlid

(SUOISSas
10ddns ) UOIIUSAIRIUL UOIIRY|IGRYDY

wieiboid uonel|igeyas piepuels e yum

UOIIBUIGIOD Ul UIARJOIAD snousARIU|

9 gIxa|\ pue uljakjoyD

weiboid (3N 61-AINOD-Is0d) st
-Awoleydadua-dibjeAw 6 | -QIAOD-1S0d

[/G] 7z0T “|e 19 oubedwo) 7/

[9G] 120T “[2 12 s0%dN} 9

'[SS] 170T “|e 13 |[PMURIEH 'S

"TrS] 120T "2 13 SINe@-13|MO4

'¢S] 1Z0T "2 18 Ulysais] '€

[LS] LZOT e 12 erodajobog 7

[€S] 1z0T ‘Aspoig L

KJ12A1[9p UOIIUBAIRIUI
Jo Ajisuajul pue uoneing

UOIUBAIBIUL
2y} buuaAlap s1auonndeld

uonUaAISUI 3Y3 jo uondudsag

UOIUAAIRIU|

Apms

1USWIL3I1/SUOIUSAISIUL JO Uondidsa € ajqel



Page 11 0f 18

(2023) 23:1186

Al-Jabr et al. BMC Public Health

(YN AUSUDIUJ) SYIUOW G JSAO SUOISSSS 7|

SYIUOW 7 Joj Aep e saull} 91y}
01 131p 2Iqu-ybiy Ui asea1du] [enpeis)

9sop bul Gz aibuls

S2UAIIDR P1DUIP
135 snjd ‘(uonuaAlul dnolb 2102)
SYO3M 9 JOJ 329M B 2DUQ

(%99Mm Jad SU0ISSS Unoy Jo obe
-I9AR) SY99M 8 10} 499M Jad SUOISSSS 9AI4

SY29M G 10J A[YIIM 3DIM |
SUOIsSas Y | Jnojordn:]sy
'SUOISSIS UIW G oM} :Ade1ayiolsAyd

SHOOM 91
10} 399M Jad auQ :sUOIssas dnoio

sAep |z 104 Aep e sawil 921y1 bw 005

151jeads

SUORIPUOD Y3eay Wwial-buo| pue
1s1delayy 1 gD Joluas paiipaidde ue Aq
pasiaiadns isidelayl | gD paypaidde uy

dN

Jauon
-oeld [eDIPaW SUDIPAW [BUIRIUl UY

S8l
-[e1>ads 9210A Buipn|dUl Weal dIulP

AbojoydAsdoinau
Ul pasije1dads sisibojoydAsd [eaiuld

dN

SUOISSaS J2U10 BUISA||Rp Ul pasijeads
si03e}|1o.y JaY30 pue isidessyiolsAyd e
'1SD Ul pasijedads Jauoiiideid yieay

dN

plemuoy buirow

pue ‘sjeob Buimalaal ‘suwordwiAs |ed1bo|
-0yoAsd pue |esisAyd ‘syuswiadioull
aAnIsod ‘ssalboid 1uaned buunseawl
‘Buided A1Anoe papelb ‘Bunioyuouw
woidwiAs ‘buinas [eob ‘adupidadde
pue uoljes|jewou ‘suwoiduwAs Juaind
Bujpuelsiopun ‘uoiednpaoydAsd
Bulpnpul SUOISSas [ gD [eNMIA

B[N0} 21qy Yoy
e Bbuisn uoneluswa|ddns jeuonuiny

1da2Jauela JO uoneNSIUIWPE [eulds-11ad

10B1UO0D |leWd
Jejnbas pue $32IN0S3I BU|UO O} SS338
Yum ‘saige||n| buisijian pue sanbiuysa
Buibuls ybno.yl bulures-a1 buiyieaiq

U0 Pasnd0} awwelboid Bujag|am pue
Bulyieaiq paisAlap auljuo dnoib v

uonen(eAs Juswieain-aid syl Jo

S}Nsal 9y} uo paseq ued pasijeuosiad
© 918a1D 0} Pasn swyiobje aduabi|
-|91Ul [BPYIME (UORUSAISIUL [BUOIOWD
‘(JusW1ea1] SAINUDBOD PapN|dUl YIIYM)
uopel|igeyal [ed1bojoydAsdoinau jeny
-IIn ‘AdesayrorsAyd ‘Adesayy K1ojeiidsay

921A3p Adelayy
pPayIad e BuIsn Juswieal} 4N3d

(UoneWIOJUl DIAISS ‘B3] [eqiay

Jooq BuLIo|0d ssaujnypuiwl ‘1dnpoid
Adesayrewole “6-9) abeyoed aied

-19)4e '(1SD) Adeiay] |eidesoluel) 1o
AdelayoisAyd jeuoindo Yyam suoissas
JeuoneonpaoydAsd pue [eonoesd dnoio

poddns uabAxo yam |eudsoy

B U] UDJIAUY )M paieali i€ dnolo -
‘poddns uabAxo 1noyim [exdsoy

B U] UDJIAUY )M paieali iz dnolo -
duwoy

18 UBJIAUY Ylm paieali | dnolo -
:sdnoub
92141 01Ul PapIAIp 21am syuedpdiiied

(19D) Adesay] |einoineyag aAIMUDOD)
e|nwiLIo} 2Iqy-ybiH

1dadiauela jeurds-1iad

ay1eaig (ON3J) es2dQ [euonen ysijbu3

awuwelboid uonuan
-191ul [ed160joydAsdoinau JuanedinQ

(4WN3d) PRy dhsubewondse pasing

2/ed Jo abeyed v

(30943 JNA|OIXUE UR UM
Bnup d1donoou d161aygyD) UsfAUY

[¥9] C2OT “P=qIMS "SL
[€9] 2ot “|e 33 buep 1

[¢9] ¢e0z "[e 19 puIgoL €L

[19] zzoz “le12 dijiyd 7L

[09] ZTOT "2 12 BUION-BIDIBD " | |

[65] 720T “|e 12 Jaubepp 01

851 zz0t "2 32 YbNOIg 6

[0S] Zeoz "le12 ISy '8

K13A119p UOUAAIRIUI
Jo Kyisuaqul pue uoneing

UOIIUBAIRIUL
ay3 buuaAlap s1auonndeld

uoUAAISUI 3Y3 jo uondudsag

UonuaAIRu|

Apnis

(panunuod) € ajqey



Page 12 0of 18

(2023) 23:1186

Al-Jabr et al. BMC Public Health

N

(SUOISS3S UIW S—67)

%99M PUOIIS Y1 1 3214} PUB Y99M ISIY
18 P2IDAI[DP SUOISSS G4N OM] SHIIM ¢

dN

151dRIBY1 %2RQPIJOINSU PRYIID Y

13z||Inbuely suidaze|pozuaquou pue
sjuessaldapliue Ylim UOeUIGUIOD Ul
1apios|p [edelpuoyd0dAy pue Japlosip
Aia1xue paziessusb 1oy sjodoj0id 19D
(s2qo) [esodwiay

19| pue 1ybu Y3 Uo $3P0I1D3|9 bul
-1eD0| PapPN|dUI) g4N JO SUOISSIS dAI4

Adelaya daeiydAsd pue |ediboj
-0YAsd DAI1BINSUOD [BDIP3W [BNUIA

(§4N) Pegp=sj0inaN

[99] 20T " 12 O3uSpRIOY /|

[S9] 220t "2 12 pAOREPUBIO 9L

K19A119p UOnUBAIDIUL
Jo Ayisuajul pue uoneing

uonUIAIRIUL
ay3 bupaAlap s1auonnoeld

uouaAIRUL BY} Jo uondudsaqg

UOIIUBAIDIU|

Apms

(panunuod) € alqel



Al-Jabr et al. BMC Public Health

(2023) 23:1186

Table 4 Description of outcome measures and findings
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Study

Mental health-related outcome(s)

Questionnaire/assessment
method used

Times of outcome measurement

1. Brodsky, 2021 [53]
2.Bogolepova et al., 2021 [51]

3.Tereshin et al,, 2021 [52]

4. Fowler-Davis et al.,, 2021 [54]
5. Harenwall et al,, 2021 [55]

6.tuckos et al, 2021 [56]
7.Compagno et al,, 2022 [57]

8. Esin et al, 2022 [50]

9. Brough et al,, 2022 [58]

10. Wagner et al,, 2022 [59]

11. Garcia-Molina et al., 2022 [60]
12. Philip etal, 2022 [61]
13.Tobinick et al., 2022 [62]
14.Wang et al,, 2022 [63]

15. Skilbeck, 2022 [64]

16. Orendacova et al.,, 2022 [65]

17. Koliadenko et al,, 2022 [66]

Health-related QoL
Anxiety, depression

Depression

QoL

Health-related QoL
General health

Neuropsychological functioning

Health-related Qol, depression,
anxiety

Anxiety, depression, Health-related
QoL and sleep

Physical, mental, emotional, spiritual,
social wellbeing

Anxiety, depression, health related
Qol, perceived stress, resilience
Anxiety and depression
Health-related QoL

Depression

Anxiety

Qol, depression, anxiety

Anxiety, depression

Depression, anxiety, stress
wellbeing, activity, mood

SF-12
HADS

HDRS
EQ-5D
EQ-5D-5L

Single item visual analog scale
Standard Polish version of Mind-

streams™ Interactive Computer Tests
SF-36, Zung SRDS, Zung SRAS
HADS, SF-36

FAS

WHHQ-18

SF-36, GAD-7, PHQ-9, PSS-10, BRS
HADS

SF-36

BDI-II

Scale of 0to 10

COV19-Qol scale, PHQ-9, GAD-7

BAI, BDIII

DASS-21
Spielberger-Khanin scale of reactive
and personal anxiety, WAM

Before and after 4 weeks intervention

Before and after 60 days of the inter-
vention

Before and at the end of the interven-
tion
Before and after intervention

Retrospective pre-Covid, before and
after intervention

Before and after intervention
Before and after intervention
Before and after intervention

At the start of the first and last session
of the intervention

Before, immediately after intervention
and 6 weeks later

Before intervention, during last week
of intervention and 6-7 months later

At first week and at last week of
intervention

Before and 24 h after intervention and
29 days later

Daily

Before, immediately
after the intervention and 3 months
later

Before starting and after completing
the intervention, and one week and
one month later

At the initial visit, at the end of the
intervention, and 3—-6 months later

BDI-Il Beck Depression Inventory-II, BAl Beck Anxiety Inventory, BRS Brief Resilience Scale, DASS-21 Depression, Anxiety and Stress Scale-21, EQ-5D-5L Euro-Quality of
Life-5D, GAD-7 General Anxiety Disorder-7, FAS Fatigue Assessment Scale, HADS Hospital Anxiety and Depression Scale, HDRS Hamilton Depression Rating Scale, PHQ-
9 Patient Health Questionnaire, PSS-10 Perceived Stress Scale-10, SF-12 Short Form-12 items, SF-36 Short Form-36, WAM Wellbeing, Activity and Mood questionnaire,
WHHQ-18 Warwick Holistic Health Questionnaire, Zung SRDS Self-Rating Depression Scale, Zung SRAS Self-Rating Anxiety Scale, QoL quality of life

Discussion

Summary of main results

To the best of our knowledge, this is the first scoping
review focused on interventions tested for their impact
on mental health issues associated with LC. Seventeen
studies were identified, with a wide range of recruitment
methods, number of participants recruited, interven-
tion tested, duration of the intervention, practitioners
involved in delivering the intervention, outcome meas-
ures, and post intervention follow up. Various tools were
employed to measure a wide range of outcomes. Results
were generally positive, with all included studies report-
ing improvements in mental health outcomes. However,

as most studies were case reports, which are known to
be of low-quality evidence compared to RCTs and cohort
studies [67], the findings of these studies should be inter-
preted with caution.

Recruitment and participants

All participants recruited into the included studies were
reported to have LC. However, it was not clear in some
studies how long participants had been suffering from LC
or when they had their acute COVID-19 infection. These
participants may have varied with regard to their LC
diagnosis, and the duration of time since they had acute
COVID-19 infection. The lack of a consistent definition
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of LC resulted in a heterogeneous sample of participants
joining research at different stages of their illness. This
might have implications on the impact of the interven-
tions, and the number of symptoms and symptom severity.
Therefore, future research needs to take this into consid-
eration and also interrogating whether interventions have
different impacts at the different stages of the LC journey.

The over-representation of women and older partici-
pants reflects the literature indicating that these are risk
factors for LC [26, 28, 68]. However, some studies indi-
cate that people from minority ethnic backgrounds are
more likely to acquire a COVID-19 infection compared
to the general population [69-71].

Thus, the lack of ethnic diversity in studies in this
review leaves a knowledge gap and suggests particu-
lar attention be given to ethnic and cultural diversity in
future studies.

Outcomes and outcome measures

Mental health was assessed in multiple ways, mostly
focusing on anxiety and depression, with a number of
studies also considering QoL. This reflects the broad
nature of mental health and that it encompasses multi-
ple aspects of people’s physical, social and psychological
life [72]. A wide range of measures were adopted, making
cross-study comparison difficult. Researchers might con-
sider using a standardised core outcome set to enhance
the comparability of outcomes in future research, as sug-
gested in a recent Delphi consensus study [73]. Addition-
ally, from a patient and public engagement standpoint
[74], people with LC could support future trials through-
out the research process, including in selecting the best
questionnaires to use for the targeted outcome in man-
ners that resonate with their lived experience. Almost all
studies assessed targeted outcomes before and after the
intervention, with few studies conducting further fol-
low-up measurements to follow progress over time. The
addition of follow-up assessments in future research is of
high importance, as this would allow researchers to iden-
tify the longer-term impact of their intervention [75].

Interventions and findings

Although this review included only interventions tar-
geting the mental health of patients with long COVID, a
wide range of interventions was described. Some inter-
ventions were of specific pharmacologic products or
looked at dietary change. However, the majority of stud-
ies used an integrated approach to try to address the dif-
ferent elements of participants’ mental health and QoL.
Most integrated treatments were delivered by a multidis-
ciplinary team and patients needed to take active roles in
implementing agreed therapeutic strategies.
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Given the heterogeneity of interventions described, no
specific ‘standard’ treatment can be delineated. However,
our review suggests that a wide variety of interventions
have the potential to support mental health of individu-
als with LC. and a variety of integrated care models have
been examined.

All interventions used by studies in this review were
associated with positive outcomes. However, consider-
ing study designs of most included studies, the findings
should be interpreted cautiously. More large-scale, high-
quality trials are needed to define effective intervention
strategies for LC. As LC presentation varies between
individuals, interventions addressing a wide range of
symptoms including mental health and QoL could be
promising in building the evidence base.

Strengths and limitations

The findings of this scoping review contribute to the body
of knowledge on LC. Strengths of the review include: 1)
Adherence to the PRISMA-ScR (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Exten-
sion for Scoping Reviews) guidelines [45], including
the widest available evidence through a combination of
complementary keywords to search all related databases
and was also covering grey literature and the reference
lists of all included studies and related reviews; 2) no
language restrictions - all retrieved studies in different
languages were examined, translated, and included; and
3). Selection bias was minimised by having two inde-
pendent reviewers conducting the title, abstract and full
text screening, with a sample of data extraction being
reviewed by a third person.

However, some limitations were encountered with
this review. There was missing data from some included
studies despite attempts to contact corresponding
authors, which precluded rigorous comparisons being
made. Another limitation was related to the search
strategy, which was limited to studies where mental
health was the primary outcome. This may have led to
missing some important interventions that may have
had positive impacts on mental health as a secondary
outcome.

Conclusions

A wide range of interventions designed to support mental
health in patients with long COVID has been examined.
Overall, these interventions reported positive effects on
mental health outcomes, though more research is needed
to confirm this. Considering the ongoing nature of LC
and treatment recommendations to date, it is impor-
tant to address patients’ care needs holistically, ideally
through using an integrated care approach.
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BRS Brief Resilience Scale
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DASS-21 Depression, Anxiety and Stress Scale-21
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GAD-7 Generalized Anxiety Disorder-7

FAS Fatigue Assessment Scale

HADS Hospital Anxiety and Depression Scale

HDRS Hamilton Depression Rating Scale

LC Long COVID

NICE National Institute for Health and Care Excellence

NR Not reported

PHQ-9 Patient Health Questionnaire 9 items

PRISMA-ScR  Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews

PSS-10 Perceived Stress Scale-10

RCT Randomised Controlled Trial

SCIE Social Care Institute for Excellence

SF-12 12-Item Short Form Survey

SF-36 36-Item Short Form Survey

WAM Wellbeing, Activity and Mood questionnaire

WHHQ-18 Warwick Holistic Health Questionnaire

WHO World Health Organisation

Zung SRDS  Self-Rating Depression Scale

Zung SRAS  Self-Rating Anxiety Scale

QoL Quiality of life
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