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ABSTRACT
Background  It is well known that the COVID-19 
pandemic has had a devastating impact on mental health, 
especially among individuals with long COVID. This 
systematic review and meta-analysis aims to investigate 
the prevalence of depression, stress and suicide 
tendencies among individuals with long COVID, as well as 
to explore the factors that contribute to these conditions.
Methods and analysis  A comprehensive review of 
literature will be conducted in various databases of 
including PubMed, including Medline, Embase, PsycINFO, 
CINAHL and Cochrane Library. The studies to be included 
in this review will be published in the English language, 
and the time frame of included studies will be from 
the date of inception of COVID-19 until 30 December 
2023. Two independent reviewers will identify studies 
for inclusion based on a screening questionnaire, 
and the JBI standardised critical appraisal checklist 
for studies reporting prevalence data will be used to 
assess the methodological quality. The strength of the 
body of evidence will be assessed using the Grading 
of Recommendations Assessment, Development and 
Evaluation approach. To analyse the data, a robust 
Bayesian approach will be applied using the STATA 
software package (V.14; STATA) and JASP software. The 
findings of this systematic review and meta-analysis will 
provide valuable insights into the prevalence of depression, 
stress and suicide tendencies among individuals with 
long COVID, as well as the factors that contribute to these 
conditions.
Ethics and dissemination  There is no research ethics 
board approval required. The dissemination plan is to 
publish results in a peer-reviewed academic journal.
PROSPERO registration number  CRD42022346858.

INTRODUCTION
The COVID-19 pandemic, considered a 
natural catastrophe of the century, has a 
devastating impact on the global commu-
nity.1 According to the WHO, the COVID-19 
pandemic has affected over 750 million 

individuals worldwide and resulted in nearly 
7 million deaths.2

While the majority of infected patients 
either remain asymptomatic or display mild 
symptoms,3 approximately 20% of patients 
experience a severe form of the disease char-
acterised by clinical manifestations such as 
acute respiratory distress syndrome and a 
severe immune response.4 Furthermore, 
it has been observed that over 30% of indi-
viduals affected by COVID-19, regardless of 
the initial severity of their illness, continue 
to experience persistent and prolonged 
symptoms, and may even develop new ones, 
after recovery.5 6 This condition is commonly 
referred to as post-COVID-19 syndrome or 
long COVID. Although recognised by institu-
tions such as the National Institute for Health 
and Care Excellence,7 the Centers for Disease 
Control and Prevention,8 and the WHO,9 a 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study will report the prevalence of depression, 
stress and suicide tendencies among individuals 
with long COVID.

	⇒ The study will assess a large number of variables 
that may contribute as determinants.

	⇒ The broad search strategy, using various databas-
es should help ensure that all relevant literature is 
included.

	⇒ The literature will be carefully assessed for quali-
ty using the Joanna Briggs institute (JBI’s) critical 
appraisal tools and Grading of Recommendations 
Assessment, Development and Evaluation approach.

	⇒ The main limitation of theIndividual participant data 
meta analysis (IPD-MA) will be the difficulty in ob-
taining data sets from the authors as well as the 
heterogeneity of the data sets and possible publi-
cation bias.
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universally accepted definition for this phenomenon has 
not yet been established.

Emerging evidence has reported the long-term neuro-
psychiatric sequelae of COVID-19, including depressive 
symptoms, fatigue, anxiety and cognitive impairment, 
along with other enduring neuropsychiatric symptoms 
such as anosmia, ageusia, dizziness, headache, seizures 
and physical manifestations.10–15

In this respect, it is suggested that COVID-19 may effect 
on the central nervous system due to the neurotropism 
of the virus, the hyperinflammatory state and hyper-
coagulability following infection, particularly in severe 
cases.16–18 Additionally, experiencing a severe illness or an 
acute onset of such an illness can be a traumatic event.18 
Furthermore, studies have indicated that the isolation 
precautions implemented for infection prevention have 
been linked to severe mental health issues.19

However, depression, anxiety and higher stress levels 
have become significant contributors to the global health 
burden and are expected to have long-term economic 
and social consequences.20 21 The incidence of depressive 
symptoms, based on various post-COVID-19 follow-ups, 
is reported to range between 20% and 40%.13 22 Addi-
tionally, individuals who identify as female and those who 
had a pre-existing psychiatric disorder before COVID-19 
are at an elevated risk of experiencing post-COVID-19 
fatigue.

The COVID-19 pandemic has also led to a significant 
increase in stress levels for the majority of people, with 
11% reporting the highest levels of stress during the 
early stages of the pandemic. Social support has been 
identified as a protective factor against stress, particularly 
during lockdown periods. Factors such as being female 
and facing financial problems have shown the largest 
effect on escalating stress levels. Additionally, psycholog-
ical flexibility, mindfulness and education have emerged 
as significant protective factors.23

Furthermore, there is evidence indicating a high 
probability of suicidal ideation and tendencies within 
this patient population, attributed to symptoms of 
psychiatric, neurological and physical illnesses, as well 
as the experience of physical and social isolation.24 25

However, there is still a lack of comprehensive 
evaluations regarding the prevalence and determi-
nants of certain neuropsychiatric sequelae, such as 
depression, stress and suicide tendencies, among 
individuals with long COVID. Assessing the method-
ological quality of studies is crucial in determining 
the transferability of results and identifying research 
gaps. To address this challenge, a recent systematic 
review and meta-analysis will be conducted. This 
current systematic review and meta-analysis aims 
to investigate the prevalence of depression, stress 
and suicide tendencies among individuals with 
long COVID after 12 weeks following their initial 
COVID-19 infection. In addition, this study sought 
to address significant determinants of mental health 
issues.

METHODS AND ANALYSIS
Study registration
This study adheres to the assessment of multiple system-
atic reviews tool and the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses checklist (online 
supplemental file 1).26 The protocol of this study was 
registered in PROSPERO (CRD42022346858).

The review strategy was framed based on the Popula-
tion, Intervention/Exposure, Comparator and Outcomes 
statement as follows: P: Individuals with long COVID after 
12 weeks following COVID-19 infection. E: COVID-19, C: 
None specified and O: The primary outcome of the study 
is the number, prevalence or incidence of reported stress, 
depression and suicide tendency and their determinants 
in individuals with long COVID. Secondary outcomes as 
insomnia and anxiety will considered as well.

Eligibility criteria
Types of studies: We will include peer-reviewed obser-
vational studies published in the English language and 
report the outcome of interest in individuals with long 
COVID, as well as their determinants, regardless of the 
primary observational study design. This includes longi-
tudinal cohort, cross-sectional and case–control studies.

Types of participants: We will include individuals with 
a confirmed diagnosis of COVID-19 who had new and/
or persistent signs and symptoms more than 12 weeks 
following COVID-19 infection and did not exclude any 
studies based on gender, ethnicity, disease severity or 
setting.

Types of outcome measures: The number, prevalence 
or incidence of reported stress, depression and suicide 
tendency in individuals with long COVID, as well as their 
determinants, using validated screening tools.

Inclusion and exclusion criteria
Exclusion criteria will be non-original studies including 
reviews, commentaries, editorials, letters, case reports, 
conference proceedings and books, original studies 
without accurate and clear data on research variables and 
duplicated data.

Search strategy
We will perform a comprehensive review of litera-
ture in various databases of PubMed [NCBI] including 
MEDLINE [Ovid], Embase [Elsevier], PsycINFO [APA], 
CINAHL [EBSCOhost] and Cochrane library [Cochrane 
Library] (online supplemental table 1). Additionally, we 
will conduct a manual search in the references list of 
selected studies and other relevant papers and previous 
reviews to ensure we identify all eligible studies. We will 
use a combination of Medical Subject Headings terms 
and other keywords to retrieve the articles.

Language and time frame
Studies to be included will be published in English. The 
time frame of included studies will be from the date of 
inception of COVID-19 until 30 December 2023.
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Study selection and data extraction
The titles, abstracts and full texts of selected studies 
were screened independently by two authors (SB-G and 
RB-Y) based on the eligibility criteria, and the following 
data will be extracted from eligible studies. Any disagree-
ment will be discussed with a third member of the review 
team and decisions will be documented. In the case of 
missing information concerning the outcomes of interest, 
we will directly contact study authors up to three times 
to obtain additional information. The following data will 
be extracted from all the studies meeting the inclusion 
criteria: first author’s last name, name and email of the 
corresponding author and of other authors if present, 
publication year, country, study design, sample size, popu-
lation and its characteristics, setting and data source, 
period of assessment (years), outcome measurements, list 
of covariates included in design and analysis.

In the case of overlapping studies (published on the 
same data source), we will use the most recently published 
results, or the largest sample size, or we will evaluate 
the study case by case. To avoid the risk of overlapping 
studies for each study, we will extract: (a) the names of 
the authors and (b) the names of the databases/studies

(Data source) and we will check for duplicates; then, 
in the case of doubts, we will directly contact the authors.

The accuracy of data before the meta-analysis will be 
assessed by double-checking the data extraction process 
to ensure no bias in the data extraction and data entry. 
Any discrepancies will be resolved by discussion and the 
third review author.

Assessment of methodological quality
Standardised critical appraisal instruments for prevalence 
studies such as, JBI’s critical appraisal tools, will be used 
for methodological quality assessment of eligible studies. 
The JBI critical appraisal checklist for prevalence studies 
having nine checklist items. Articles with an overall quality 
assessment score of greater than half (50%) considered 
as moderate to high quality.27

Two independent reviewers (SB-G and RB-Y) will criti-
cally appraise the included studies, and any discrepancies 
will be resolved by discussion and the third review author 
(AB).

Additionally, we will employ the Grading of Recom-
mendations Assessment, Development and Evaluation 
(GRADE) methodology to evaluate the level of certainty 
of evidence for each outcome. The GRADE approach 
involves assessing various factors, including risk of bias 
(limitations in study design and execution), inconsistency 
(or heterogeneity), indirectness (population, interven-
tion, comparison and outcome, as well as applicability), 
imprecision (number of events and CI) and publication 
bias.28 Based on the GRADE methodology, the certainty 
of evidence will be categorised as follows: high (further 
research is highly unlikely to alter our confidence in the 
estimated effect), moderate (further research is likely to 
significantly impact our confidence in the estimated effect 
and may lead to a change in the estimate), low (further 

research is highly likely to significantly impact our confi-
dence in the estimated effect and is likely to result in a 
change in the estimate) or very low (the estimated effect 
is highly uncertain).

Statistical analysis
The STATA software package (V.14; STATA) and JASP 
software will be used to conduct statistical analysis. 
Heterogeneity will be evaluated using the χ2 test and 
I2 index. Publication bias will be assessed using funnel 
plots and statistical tests. In case of significant results, the 
robust Bayesian approach will be applied. The random 
effect model will be used for the estimation of the pooled 
prevalence via the meta-prop method with a pooled esti-
mate after Freeman-Tukey double arcsine transformation 
to stabilise the variances. Forest plots for each outcome 
and by any extracted subgroups, such as gender, regions, 
severity of the disease and etc, will be illustrated as well. 
Meta-regression analysis will be run to assess the effect of 
extracted determinants as the potential sources of hetero-
geneity. Sensitivity analysis will be applied to find influen-
tial studies in case. The strength of the body of evidence 
will be assessed using the GRADE approach.

If we are unable to conduct meta-analyses, we plan to 
conduct a narrative synthesis to report the prevalence 
and risk factors for each outcome of interest assessed and 
if there were any patterns or gaps in the literature.

Patient and public involvement
Patients and the public were not involved in the study 
design.

DISCUSSION
The mental health and psychological well-being of 
people worldwide were greatly affected by the COVID-19 
pandemic. Besides the physical health consequences and 
mortalities resulting from the virus, efforts to contain 
the spread of COVID-19 introduced significant chal-
lenges in people’s lives, such as unemployment, financial 
difficulties, reduced social interactions and instances of 
homelessness.29 Nevertheless, an increasing amount of 
evidence has indicated that individuals who have recov-
ered from COVID-19 may encounter enduring symptoms 
that impact various organ systems beyond the initial acute 
stage of the infection, which is commonly referred to as 
long-COVID.30However, no previous systematic review 
and meta-analysis has focused on long-term persistent 
or new symptoms of mental health disturbances in indi-
vidual with long COVID, and it remains unclear to which 
kind of risk factors and determinants could affected on 
them after 12 weeks of postinfection. With the emerging 
data of longer-term follow-up of COVID-19 patients, it is 
important to investigate whether the spectrum of long-
lasting depression, stress and suicide tendency in these 
patients.

We will seek to systematically synthesise existing 
evidence on long COVID. We will estimate the pooled 
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prevalence and also will summarise potential risk factors 
for depression, stress and suicide tendency in individuals 
with long COVID.

Strengths and limitations of this study
The strength of our study would be, first, the high quality 
of evidence that is produced. To our knowledge, these 
will be one of the pioneer systematic review/meta-analysis 
investigating the prevalence and determinants of mental 
health disturbances in individual with long covid. The 
robust Bayesian meta-analysis will be applied in case of 
existence of publication bias which is an important myth-
ological issue in the meta-analysis of prevalence.30 The 
main limitation of the study will be the paucity of studies 
assessing outcomes in long-covid and also the lack of 
access to the full text of the articles, which will be solved 
by correspondence with the author. In addition, strong 
heterogeneity may be existed among studies which will 
be considered using random effect model or proper 
subgroup analysis.

Ethics and dissemination
There is no research ethics board approval required. The 
dissemination plan is to publish results in a peer-reviewed 
academic journal.

Author affiliations
1Social Determinants of Health Research Center, University of Social Welfare and 
Rehabilitation Sciences, Tehran, Iran
2Department of Biostatistics and Epidemiology, University of Social Welfare and 
Rehabilitation Sciences, Tehran, Iran
3Social Determinants of Health Research Center, University of Social Welfare and 
Rehabilitation Science, Tehran, Iran (the Islamic Republic of)
4Razi Psychiatric Hospital, University of Social Welfare and Rehabilitation Sciences, 
Tehran, Iran
5Faculty of Nursing and Health Sciences, Nord University, Bodø, Norway

Twitter Mohammad-Reza Khodaei-Ardakani @​kh.​4518@​yahoo.​com

Contributors  RB-Y conceived the idea. The protocol is written by RB-Y, SB-G, 
AB, EB and M-RK-A. All authors have approved the manuscript for publication. All 
authors listed have made a substantial, direct and intellectual contribution to the 
work and approved it for publication.

Funding  Nord University covered the processing charge to this article.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 

properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Samira Behboudi-Gandevani http://orcid.org/0000-0003-3526-640X

REFERENCES
	 1	 Esterwood E, Saeed SA. Past epidemics, natural disasters, Covid19, 

and mental health: learning from history as we deal with the present 
and prepare for the future. Psychiatr Q 2020;91:1121–33. 

	 2	 Organization WH. WHO Coronavirus (COVID-19) dashboard. 2022. 
Available: https:// covid 19. who. int/. access 04.05.2023

	 3	 Huang C, Wang Y, Li X, et al. Clinical features of patients 
infected with 2019 novel Coronavirus in Wuhan, China. Lancet 
2020;395:497–506. 

	 4	 Hu Y, Sun J, Dai Z, et al. Prevalence and severity of Corona virus 
disease 2019 (COVID-19): a systematic review and meta-analysis. J 
Clin Virol 2020;127. 

	 5	 Johnson L, Gutridge K, Parkes J, et al. Scoping review of mental 
health in prisons through the COVID-19 pandemic. BMJ Open 
2021;11:e046547. 

	 6	 Huang C, Huang L, Wang Y, et al. Et al 6-month consequences of 
COVID-19 in patients discharged from hospital: a cohort study. 
Lancet 2021;397:220–32. 

	 7	 Venkatesan P. NICE guideline on long COVID. Lancet Respir Med 
2021;9:129. 

	 8	 Centers for Disease Control and Prevention C. Long COVID or post-
COVID conditions. 2022.

	 9	 World Health Organization. Coronavirus disease (COVID-19): post 
COVID-19 condition. 2021.

	10	 Mazza MG, Palladini M, Poletti S, et al. Post-COVID-19 depressive 
symptoms: epidemiology, pathophysiology, and pharmacological 
treatment. CNS Drugs 2022;36:681–702. 

	11	 Serafini G, Parmigiani B, Amerio A, et al. The psychological impact 
of COVID-19 on the mental health in the general population. QJM 
2020;113:531–7. 

	12	 Lorkiewicz P, Waszkiewicz N. Biomarkers of post-COVID depression. 
J Clin Med 2021;10:4142. 

	13	 Mazza MG, Palladini M, Villa G, et al. Prevalence, trajectory over 
time, and risk factor of post-COVID-19 fatigue. J Psychiatr Res 
2022;155:112–9. 

	14	 Nalbandian A, Sehgal K, Gupta A, et al. Post-acute COVID-19 
syndrome. Nat Med 2021;27:601–15. 

	15	 Sher L. Post-COVID syndrome and suicide risk. QJM 2021;114:95–8. 
	16	 Troyer EA, Kohn JN, Hong S. Are we facing a crashing wave of 

neuropsychiatric sequelae of COVID-19? neuropsychiatric symptoms 
and potential immunologic mechanisms. Brain Behav Immun 
2020;87:34–9. 

	17	 Zubair AS, McAlpine LS, Gardin T, et al. Neuropathogenesis and 
neurologic manifestations of the Coronaviruses in the age of 
Coronavirus disease 2019: a review. JAMA Neurol 2020;77:1018–27. 

	18	 Houben-Wilke S, Goërtz YM, Delbressine JM, et al. n.d. The impact 
of long COVID-19 on mental health: observational 6-month follow-up 
study. JMIR Ment Health;9:e33704. 

	19	 Hossain MM, Sultana A, Purohit N. Mental health outcomes of 
quarantine and isolation for infection prevention: a systematic 
umbrella review of the global evidence. Epidemiol Health 
2020;42:e2020038. 

	20	 Zhang Y, Zhan N, Long M, et al. Associations of childhood neglect, 
difficulties in emotion regulation, and psychological distresses to 
COVID-19 pandemic: an Intergenerational analysis. Child Abuse Negl 
2022;129. 

	21	 Collaborators C. Global prevalence and burden of depressive and 
anxiety disorders in 204 countries and territories in 2020 due to the 
COVID-19 pandemic. Lancet 2021;398:700–1712.

	22	 Benedetti F, Palladini M, Paolini M, et al. Brain correlates of 
depression, post-traumatic distress, and inflammatory biomarkers 
in COVID-19 survivors: a Multimodal magnetic resonance imaging 
study. Brain Behav Immun Health 2021;18:100387. 

	23	 Manchia M, Gathier AW, Yapici-Eser H, et al. The impact of the 
prolonged COVID-19 pandemic on stress resilience and mental 
health: A critical review across waves. Eur Neuropsychopharmacol 
2022;55:22–83. 

	24	 Simonetti A, Bernardi E, Janiri D, et al. Suicide risk in post-COVID-19 
syndrome. JPM 2022;12:2019. 

	25	 Sher L. Long COVID and the risk of suicide. Gen Hosp Psychiatry 
2023;80:66–7. 

P
rotected by copyright.

 on F
ebruary 7, 2024 at H

elsebiblioteket gir deg tilgang til B
M

J.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-075754 on 7 F

ebruary 2024. D
ow

nloaded from
 

https://twitter.com/kh.4518@yahoo.com
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3526-640X
http://dx.doi.org/10.1007/s11126-020-09808-4
https://%20covid%2019.%20who.%20int/.%20access%2004.05.2023
http://dx.doi.org/10.1016/S0140-6736(20)30183-5
http://dx.doi.org/10.1016/j.jcv.2020.104371
http://dx.doi.org/10.1016/j.jcv.2020.104371
http://dx.doi.org/10.1136/bmjopen-2020-046547
http://dx.doi.org/10.1016/S0140-6736(20)32656-8
http://dx.doi.org/10.1016/S2213-2600(21)00031-X
http://dx.doi.org/10.1007/s40263-022-00931-3
http://dx.doi.org/10.1093/qjmed/hcaa201
http://dx.doi.org/10.3390/jcm10184142
http://dx.doi.org/10.1016/j.jpsychires.2022.08.008
http://dx.doi.org/10.1038/s41591-021-01283-z
http://dx.doi.org/10.1093/qjmed/hcab007
http://dx.doi.org/10.1016/j.bbi.2020.04.027
http://dx.doi.org/10.1001/jamaneurol.2020.2065
http://dx.doi.org/10.2196/33704
http://dx.doi.org/10.4178/epih.e2020038
http://dx.doi.org/10.1016/j.chiabu.2022.105674
http://dx.doi.org/10.1016/j.bbih.2021.100387
http://dx.doi.org/10.1016/j.euroneuro.2021.10.864
http://dx.doi.org/10.3390/jpm12122019
http://dx.doi.org/10.1016/j.genhosppsych.2022.12.001
http://bmjopen.bmj.com/


5Bidhendi-Yarandi R, et al. BMJ Open 2024;14:e075754. doi:10.1136/bmjopen-2023-075754

Open access

	26	 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. PLoS 
Med 2009;6:e1000097. 

	27	 Munn Z, Moola S, Riitano D, et al. The development of a critical appraisal 
tool for use in systematic reviews addressing questions of prevalence. Int 
J Health Policy Manag 2014;3:123–8. 

	28	 Guyatt GH, Oxman AD, Vist GE, et al. Grade: an emerging consensus 
on rating quality of evidence and strength of recommendations. BMJ 
2008;336:924–6. 

	29	 Rhubart D, Kowalkowski J. Perceived mental health impacts of 
the COVID-19 pandemic: the roles of social support and social 
engagement for working age adults in the United States. Prev Med 
2022;162. 

	30	 Han Q, Zheng B, Daines L, et al. Long-term sequelae of 
COVID-19: A systematic review and meta-analysis of one-
year follow-up studies on post-COVID symptoms. Pathogens 
2022;11:269. 

P
rotected by copyright.

 on F
ebruary 7, 2024 at H

elsebiblioteket gir deg tilgang til B
M

J.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-075754 on 7 F

ebruary 2024. D
ow

nloaded from
 

http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.15171/ijhpm.2014.71
http://dx.doi.org/10.15171/ijhpm.2014.71
http://dx.doi.org/10.1136/bmj.39489.470347.AD
http://dx.doi.org/10.1016/j.ypmed.2022.107171
http://dx.doi.org/10.3390/pathogens11020269
http://bmjopen.bmj.com/

	Prevalence of depression, stress and suicide tendency among individuals with long COVID and determinants: a protocol of a systematic review and meta-­analysis
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Study registration
	Eligibility criteria
	Inclusion and exclusion criteria
	Search strategy
	Language and time frame
	Study selection and data extraction
	Assessment of methodological quality
	Statistical analysis
	Patient and public involvement

	Discussion
	Strengths and limitations of this study
	Ethics and dissemination

	References


