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ABSTRACT

Introduction During the COVID-19 pandemic,
approximately 10%—35% of COVID-19 infected patients
experience post-COVID sequela. Among these sequelae,
pain symptoms should not be neglected. In addition,

the sequelae of COVID-19 also decrease the quality of

life of these populations. However, meta-analyses that
systematically evaluated post-COVID pain are sparse.
Methods and analysis A comprehensive screening will
be performed by searching MEDLINE and Embase without
language restriction from inception to August 2021.
Cohort studies, case—control studies, cross-sectional
studies and case series will be included. Case report and
interventional studies will be excluded. Studies with less
than 20 participants will be also excluded. We aim to
investigate the prevalence of pain-related symptoms in
patients after the acute phase of COVID-19. The impact of
COVID-19 on the quality of life and pain symptoms among
these populations in the post-acute phase will also be
evaluated. ROBINS-I tool will be used to assess the risk
of bias of cohort studies. The risk of bias tool developed
by Hoy et al will be used to assess the risk of bias of
prevalence studies. Metaprop command in Stata will be
used to estimate the pooled prevalence of pain symptoms.
DerSimonian and Laird random-effects models will be
used to calculate the pooled relative risks. All analyses will
be calculated using Stata software (V.15.0; StataCorp)
Ethics and dissemination Ethics approval is not
required. Results of our study will be submitted to a peer-
review journal.

PROSPERO registration number CRD42021272800.

INTRODUCTION

In December 2019, a disease caused by
SARS-CoV-2 was first reported and subse-
quently named COVID-19 by the WHO.'
According to reports, the incubation period
of COVID-19 patients is generally 1-14 days,
and symptoms generally appear 3-7days
after infection.”® The clinical manifestations
of COVID-19 patients are mostly respiratory
symptoms, but many patients still have clin-
ical manifestations of other systems, and the
severity varies greatly, ranging from asymp-
tomatic to death.

Strengths and limitations of this study

= This meta-analysis will comprehensively evaluate
the prevalence of post-COVID pain.

= We will evaluate whether COVID-19 survivors after
acute infection have a relatively higher risk of pain
compared with controls, as controls are critical for
characterising long COVID-19.

= We will also assess the difference in the quality of
life between COVID-19 survivors and controls.

= Heterogeneity and risks of bias among included stud-
ies may influence the results of the meta-analysis.

It is worth noting that a considerable
portion of COVID-19 patients still have various
persistent symptoms or delayed complications
after the acute phase of SARS-CoV-2 infec-
tion.” This phenomenon is defined as post-
COVID syndrome or post-acute COVID-19
syndrome.” '’ The prevalence of post-COVID
syndrome varied with its definitions, study
population, duration of follow-up. It is esti-
mated that the prevalence of post-COVID
syndrome is about 10%-35%, which is more
prevalent in hospitalised patients, with a prev-
alence rate affecting up to 85%.” A prospec-
tive cohort study indicated that post-acute
COVID-19 syndrome was present in 50.9%
of COVID-19 survivors."" In a large Chinese
study, up to 76% of discharged patients
reported at least one symptom at 6 months
after acute infection.'

In patients with the post-COVID syndrome,
fatigue is the most common symptom, with
a prevalence of 17.5%-72%,"*"* followed by
residual dyspnoea, with a prevalence between
10% and 40%.” ° The prevalence of mental
problems, olfactory and gustatory dysfunc-
tions are 26% and 11%, respectively.” '° Of
note, among these sequelae, pain should
also not be neglected. Increasing studies
have reported that COVID-19 patients expe-
rience pain in different body regions such
as myalgia, arthralgia, headache, chest pain
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and abdominal pain.'”™" To date, the prevalence of these
disturbing experiences during the post-COVID period
varied among related studies.

Meanwhile, a decline in quality of life is notable in the
post-acute COVID-19 setting.'® *” In a study by Carfi et
al, worsened quality of life, as measured by the EuroQol
Visual Analogue Scale (VAS), was observed in 44.1% of
discharged patients.'® In another study, 56% of patients
have a severe decrease in quality of life, defined as a
decrease >10 in the EuroQol instrument.”” A comprehen-
sive understanding of the pain and the long-term impact
on the quality of life is needed beyond the acute phase.

Although, previous meta-analyses focusing on post
COVID-19 syndrome* ™ and specific types of pain (such
as headache) have been published,' up to now, systemat-
ical evaluation on pain in different body locations in recov-
ered COVID-19 patients is sparse. In addition, COVID-19
infected patients who have severe illness during the acute
phase are at high risk for post COVID-19 syndrome."
Duration of follow-up also has an impact on the data of
the persisting symptom in post-acute COVID-19 setting.**
Hence, it is reasonable to determine the prevalence of
post-COVID pain stratified by severity of COVID-19 and
follow-up period. However, these analyses are still limited.
Moreover, one major limitation of previous studies is the
lack of appropriate controls. Persistent physical symptoms
after COVID-19 should not be automatically attributed to
SARS-CoV-2,% and psychological factor may be associated
with an increased risk of some persistent physical symp-
toms, including pain and dyspnea.”® Hence, controls are
vital for assessing long COVID-19.7

In this study, we will propose a meta-analysis and
systematic review to comprehensively estimate the prev-
alence of post-COVID pain in different body regions
and explore the impact on pain and quality of life in the
postacute illness setting. Moreover, subgroup analysis will
be performed stratified by disease severity and follow-up
duration.

METHODS

This protocol was developed according to the guidelines
of the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) Protocols (online supple-
mental files S1 and $2).*® We plan to begin this meta-
analysis in August 2021 and expect it to be completed
within 1year.

Database and search strategy

In this systematic review and meta-analysis, we will search
Medline via Ovid and Embase, databases for articles
published from 2020 with no restrictions on language
of publication. A full search strategy for MEDLINE via
Ovid is presented (see online supplemental file S3). The
search strategy will include a combination of subject
terms and free-text terms. These terms will be combined
by using ‘OR’ and ‘AND’ Boolean operators. Briefly,
the search strategy will have these sets of terms: (1)

terms to search for “post-COVID” including post-acute
COVID-19 syndrome, chronic COVID-19 syndrome, long
COVID-19, post COVID-19, etc; (2) terms to search for
“pain” including pain, arthralgia, headache, myalgia,
muscle soreness, etc; (3) terms to search for “quality
of life” including quality of life, QoL, HRQoL, etc. In
addition, terms to search for post-COVID can also be a
combination of “COVID-19” (including terms such as
coronavirus disease 2019, COVID-19, COVID-2019, SARS-
CoV-2, severe acute respiratory syndrome coronavirus 2,
2019nCoV, etc) and “sequelae” (including terms such as
subacute, residual, persisting, persistent, long-term, etc).
All subject terms will be exploded where appropriate.
We will perform similar searches with a search strategy
adapted to Embase database. The reference lists of full-
text articles and other reviews retrieved during the search
or known to the authors will also be manually searched
for relevant articles.

Study selection and data extraction

This systematic review is to determine the prevalence
of pain in different body regions (including arthralgia,
myalgia, chest pain, abdominal pain, back pain, head-
ache, sore throat and general pain) in COVID-19 patients
after the acute phase. We will also assess the impact of
COVID-19 on the pain symptoms and quality of life in the
postacute phase compared with controls.

Prospective or retrospective cohort studies, case-
control studies, cross-sectional studies, and case series,
which reported the data concerning pain and/or quality
of life in patients after acute COVID-19, will be included
in this systematic review. The eligible instruments for pain
include but are not limited to the following: Numerical
Rating Scale and VAS. Meanwhile, the eligible instru-
ments for quality of life include, but are not limited to
the following: EuroQol five dimensions questionnaire,
36-Item Short Form Survey, Clinical COPD Questionnaire,
Patient-Reported Outcomes Measurement Information
System tool, St George’s Respiratory Questionnaire. Case
report and interventional studies will be excluded. We
will also exclude studies with less than 20 participants.

We will export all citations identified by the above-
mentioned search strategy to EndNote V.X9; duplicates
will be removed by this bibliographic management soft-
ware. The screening of citations will be conducted by this
software. The first stage of screening involved screening
the title and abstract. Two independent reviewers will
assess the eligibility of studies according to inclusion and
exclusion criteria. In the second stage of screening, full-
text records retained from the first round of screening
are then retrieved. Full-text records selected for inclusion
by both authors will be included in the systematic review.
When two or more studies included the same population
and reported an overlapping sample, the study with the
largest sample size will be considered.*!

Any disagreements during this stage will be resolved
through discussion. The citations in identified reports
were also screened for relevant literature. In this case, if
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Figure 1 PRISMA flow chart for study selection. PRISMA,

Preferred Reporting ltems for Systematic Reviews and Meta-
Analyses.

non-English studies will be selected for inclusion in the
review, Google Translate will be used to translate into
English. A PRISMA flow will be constructed in figure 1.

Two authors will independently extract data, including
study characteristics, follow-up period, the prevalence of
pain, instruments used to measure pain and quality of
life, quality of life using a standardised excel sheet. If the
studies report data from the same cohort but at different
time points, the data at different time points are valu-
able and will be collected. To extract data in non-English
studies, Google Translate will be used. If necessary, data
were estimated from graphs with the GetData Graph Digi-
tizer software.

Assessment of the risk of bias

The risk of bias of the selected trials will be assessed inde-
pendently by two reviewers. ROBINS-I tool will be used to
assess the risk of bias of cohort and longitudinal studies.™
The risk of bias tool developed by Hoy et al® will be used
to assess the risk of bias of prevalence studies. We will
resolve any disagreement through discussion.

Statistical analysis

In this study, we will estimate the pooled prevalence of
pain symptoms by using the Metaprop command in
Stata with a random-effects model.* If investigators use
multiple thresholds to create different levels of pain in
the primary studies, these data will be dichotomised as
present or absent, irrespective of the intensity.”® Pain
and quality of life may be often measured using different
instruments. To combine continuous data from different
measurement instruments for the same construct, the
following approaches will be first considered: minimally

important difference (MID) approach.™™ If an MID
has been established for all instruments, we will report
the pooled results in MID units. That is, we standardise
by dividing the mean difference by the MID.”*™ As a
result, we will obtain an estimate in MID units rather
than obtaining an estimate in SD units. If MIDs have not
been established for all instruments, we will undertake
conversion to natural units the most popular instrument
among included studies based on methods described by
Thorlund et al.” Relative risks will be used to determine
whether COVID-19 survivors after the acute phase have
a relatively higher risk of pain and impaired quality of
life compared with COVID-19-free populations. DerSi-
monian and Laird random-effects models will be used to
calculate the pooled relative risks.”’ If adequate studies
(three or more studies) are not available, we will under-
take narrative syntheses. Heterogeneity will be reported
as X* test and I” statistic.

Subgroup analyses will be undertaken based on evalu-
ation instruments, the severity of COVID-19, age (adult
vs children), follow-up periods, sample size, quality of
included studies, and so on. Subgroup comparisons will
be performed by Metaprop command.** The Instrument
for assessing the Credibility of Effect Modification Anal-
yses will be used to assess the credibility of effect modifi-
cation analyses.*’ We also plan to assess the small-study
effects using Egger’s regression intercept and the skew-
ness."””* A two-sided p<0.05 will be regarded as significant
for all analyses. All analyses will be calculated using Stata
software (V.15.0; StataCorp).

Patient and public involvement
Patients and the public will not be involved in the study.

DISCUSSION

The current protocol reveals a clear plan to perform a
meta-analysis and systematic review on post-COVID pain
and residual effects of SARS-CoV-2 infection on quality
of life, which provide pivotal information to make better
decisions about prevention, treatment and management
of post-COVID pain.

So far, some meta-analyses have reported the occur-
rence of pain caused by COVID-19." * However, these
meta-analyses are focused on certain types of pain, such
as headaches."”” The scopes of researches are relatively
narrow. Other than previous meta-analyses, this work will
comprehensively evaluate pain symptoms in different
body locations rather than a certain type of pain. Other-
wise, prespecified subgroup analyses will be performed
to explore the impact of disease severity and follow-up
period on the outcome measures in this meta-analysis.
In addition, as controls are vital when assessing the long
COVID-19, we will evaluate whether COVID-19 survivors
after the acute phase have a relatively higher risk of pain
compared with COVID-19-free populations. Meanwhile,
we will also assess the difference in the quality of life
between COVID-19 survivors and controls. In short, this
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systematic review will provide a better understanding of
pain and quality of life in post-acute COVID-19 setting.
Nevertheless, the following potential limitations should
be noted: First, same as other meta-analysis, the quantity
of included trials may influence the results of this study.
Second, differences in patient characteristics, definitions
of outcomes and methodological quality among included
trials may cause considerable heterogeneity. Finally, due
to the rapid updating of new studies regarding the issue,
the latest research published during the submission
process may not be included in the current work.

Ethics and dissemination

For this type of study, ethics approval is unnecessary
because data of individual patients will not be included
and no privacy will be involved. The results of this review
will be published in a peerreviewed journal. Amend-
ments of the basic protocol will be documented in the
comprehensive review.

Contributors MM, YY, YX, JZ and JG conceptualised and designed the current
study. YX, MM and YY drafted this protocol. The search strategy was designed by
YX and MM and literature search will be performed by YY, PL. MJ, MY and ZW were
involved in the methodological aspects and analysis sections of the protocol. JZ and
JG are the guarantors of this review.

Funding This work was supported by the Natural Science Foundation of China
(Nos. 81771149, U1704165) to JZ, and the Henan Province Medical Science and
Technology Research Project Joint Construction Project (LHGJ20210065).

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 iDs
Mengrong Miao http://orcid.org/0000-0002-6956-8599
Yongxing Xu http://orcid.org/0000-0003-1216-235X

REFERENCES

1 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.

2 Lauer SA, Grantz KH, Bi Q, et al. The incubation period of
coronavirus disease 2019 (COVID-19) from publicly reported
confirmed cases: estimation and application. Ann Intern Med
2020;172:577-82.

3 LiQ, Guan X, Wu P, et al. Early transmission dynamics in Wuhan,
China, of novel coronavirus-infected pneumonia. N Engl J Med
2020;382:1199-207.

4 Diaz LA, Garcia-Salum T, Fuentes-Lopez E, et al. Symptom profiles
and risk factors for hospitalization in patients with SARS-CoV-2 and
COVID-19: a large cohort from South America. Gastroenterology
2020;159:1148-50.

5 Lupia T, Scabini S, Mornese Pinna S, et al. 2019 novel coronavirus
(2019-nCoV) outbreak: a new challenge. J Glob Antimicrob Resist
2020;21:22-7.

6 LiG, Yang Y, Gao D, et al. Is liver involvement overestimated
in COVID-19 patients? A meta-analysis. Int J Med Sci
2021;18:1285-96.

7 Greenhalgh T, Knight M, A'Court C, et al. Management of post-acute
covid-19 in primary care. BMJ 2020;370:m3026.

8 Tenforde MW, Kim SS, Lindsell CJ, et al. Symptom Duration and
Risk Factors for Delayed Return to Usual Health Among Outpatients
with COVID-19 in a Multistate Health Care Systems Network -
United States, March-June 2020. MMWR Morb Mortal Wkly Rep
2020;69:993-8.

9 Pavli A, Theodoridou M, Maltezou HC. Post-COVID syndrome:
incidence, clinical spectrum, and challenges for primary healthcare
professionals. Arch Med Res 2021;52:575-81.

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

11 Moreno-Pérez O, Merino E, Leon-Ramirez J-M, et al. Post-Acute
COVID-19 syndrome. incidence and risk factors: a Mediterranean
cohort study. J Infect 2021;82:378-83.

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

13 Simani L, Ramezani M, Darazam |A, et al. Prevalence and correlates
of chronic fatigue syndrome and post-traumatic stress disorder after
the outbreak of the COVID-19. J Neurovirol 2021;27:154-9.

14 Halpin SJ, Mclvor C, Whyatt G, et al. Postdischarge symptoms and
rehabilitation needs in survivors of COVID-19 infection: a cross-
sectional evaluation. J Med Virol 2021;93:1013-22.

15 Bellan M, Soddu D, Balbo PE, et al. Respiratory and psychophysical
sequelae among patients with COVID-19 four months after hospital
discharge. JAMA Netw Open 2021;4:€2036142.

16 Carfi A, Bernabei R, Landi F, et al. Persistent symptoms in patients
after acute COVID-19. JAMA 2020;324:603-5.

17 Fernandez-de-Las-Pefas C, Rodriguez-Jiménez J, Fuensalida-Novo
S, et al. Myalgia as a symptom at hospital admission by severe acute
respiratory syndrome coronavirus 2 infection is associated with
persistent musculoskeletal pain as long-term post-COVID sequelae:
a case-control study. Pain 2021;162:2832-40.

18 Shanbehzadeh S, Tavahomi M, Zanjari N, et al. Physical and mental
health complications post-COVID-19: Scoping review. J Psychosom
Res 2021;147:110525.

19 Fernandez-de-Las-Pefas C, Navarro-Santana M, Gémez-
Mayordomo V, et al. Headache as an acute and post-COVID-19
symptom in COVID-19 survivors: a meta-analysis of the current
literature. Eur J Neurol 2021;28:3820-5.

20 Ordinola Navarro A, Cervantes-Bojalil J, Cobos Quevedo OdeJ, et al.
Decreased quality of life and spirometric alterations even after mild-
moderate COVID-19. Respir Med 2021;181:106391.

21 Fernandez-de-Las-Pefias C, Palacios-Cefia D, Gomez-Mayordomo
V, et al. Prevalence of post-COVID-19 symptoms in hospitalized and
non-hospitalized COVID-19 survivors: a systematic review and meta-
analysis. Eur J Intern Med 2021;92:55-70.

22 Salamanna F, Veronesi F, Martini L, et al. Post-COVID-19 syndrome:
the persistent symptoms at the post-viral stage of the disease. A
systematic review of the current data. Front Med 2021;8:653516.

23 Lopez-Leon S, Wegman-Ostrosky T, Perelman C, et al. More than
50 long-term effects of COVID-19: a systematic review and meta-
analysis. Sci Rep 2021;11:16144.

24 Havervall S, Rosell A, Phillipson M, et al. Symptoms and functional
impairment assessed 8 months after mild COVID-19 among health
care workers. JAMA 2021;325:2015-6.

25 Matta J, Wiernik E, Robineau O, et al. Association of self-reported
COVID-19 infection and SARS-CoV-2 serology test results with
persistent physical symptoms among French adults during the
COVID-19 pandemic. JAMA Intern Med 2022;182:19-25.

26 Bottemanne H, Gouraud C, Hulot J-S, et al. Do anxiety and
depression predict persistent physical symptoms after a severe
COVID-19 episode? A prospective study. Front Psychiatry
2021;12:757685.

27 Amin-Chowdhury Z, Ladhani SN. Causation or confounding:
why controls are critical for characterizing long COVID. Nat Med
2021;27:1129-30.

28 Vukomanovic VA, Krasic S, Prijic S, et al. Differences between
pediatric acute myocarditis related and unrelated to SARS-CoV-2.
Pediatr Infect Dis J 2021;40:e173-8.

Miao M, et al. BMJ Open 2022;12:€057394. doi:10.1136/bmjopen-2021-057394


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-6956-8599
http://orcid.org/0000-0003-1216-235X
http://dx.doi.org/10.1016/S0140-6736(20)30183-5
http://dx.doi.org/10.7326/M20-0504
http://dx.doi.org/10.1056/NEJMoa2001316
http://dx.doi.org/10.1053/j.gastro.2020.05.014
http://dx.doi.org/10.1016/j.jgar.2020.02.021
http://dx.doi.org/10.7150/ijms.51174
http://dx.doi.org/10.1136/bmj.m3026
http://dx.doi.org/10.15585/mmwr.mm6930e1
http://dx.doi.org/10.1016/j.arcmed.2021.03.010
http://dx.doi.org/10.1038/s41591-021-01283-z
http://dx.doi.org/10.1016/j.jinf.2021.01.004
http://dx.doi.org/10.1016/S0140-6736(20)32656-8
http://dx.doi.org/10.1007/s13365-021-00949-1
http://dx.doi.org/10.1002/jmv.26368
http://dx.doi.org/10.1001/jamanetworkopen.2020.36142
http://dx.doi.org/10.1001/jama.2020.12603
http://dx.doi.org/10.1097/j.pain.0000000000002306
http://dx.doi.org/10.1016/j.jpsychores.2021.110525
http://dx.doi.org/10.1016/j.jpsychores.2021.110525
http://dx.doi.org/10.1111/ene.15040
http://dx.doi.org/10.1016/j.rmed.2021.106391
http://dx.doi.org/10.1016/j.ejim.2021.06.009
http://dx.doi.org/10.3389/fmed.2021.653516
http://dx.doi.org/10.1038/s41598-021-95565-8
http://dx.doi.org/10.1001/jama.2021.5612
http://dx.doi.org/10.1001/jamainternmed.2021.6454
http://dx.doi.org/10.3389/fpsyt.2021.757685
http://dx.doi.org/10.1038/s41591-021-01402-w
http://dx.doi.org/10.1097/INF.0000000000003094

29 Vai B, Mazza MG, Delli Colli C, et al. Mental disorders and risk of
COVID-19-related mortality, hospitalisation, and intensive care unit

admission: a systematic review and meta-analysis. Lancet Psychiatry

2021;8:797-812.

30 McBryde M, Fitzallen GC, Liley HG, et al. Academic outcomes of
school-aged children born preterm: a systematic review and meta-
analysis. JAMA Netw Open 2020;3:€202027.

31 Agbor VN, Takah NF, Aminde LN. Prevalence and factors associated
with medication adherence among patients with hypertension in sub-
Saharan Africa: protocol for a systematic review and meta-analysis.

BMJ Open 2018;8:€020715.

32 Schiinemann HJ, Cuello C, Akl EA, et al. Grade guidelines: 18. How

ROBINS-I and other tools to assess risk of bias in nonrandomized

studies should be used to rate the certainty of a body of evidence. J

Clin Epidemiol 2019;111:105-14.

33 Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias in prevalence

studies: modification of an existing tool and evidence of interrater
agreement. J Clin Epidemiol 2012;65:934-9.

34 Nyaga VN, Arbyn M, Aerts M. Metaprop: a Stata command to
perform meta-analysis of binomial data. Arch Public Health
2014;72:39.

35 Chagas Carvalho Alves N, Raiane Mamede Veloso S, de Andrade

Silva S, et al. Influence of occlusal reduction on pain after endodontic

treatment: a systematic review and meta-analysis. Sci Rep
2021;11:14019.

36 Murad MH, Wang Z, Chu H, et al. When continuous outcomes
are measured using different scales: guide for meta-analysis and
interpretation. BMJ 2019;364:k4817.

37

38

39

40

41

42

43

44

Deviji T, Guyatt GH, Lytvyn L, et al. Application of minimal important
differences in degenerative knee disease outcomes: a systematic
review and case study to inform BMJ Rapid Recommendations. BMJ
Open 2017;7:e015587.

Johnston BC, Thorlund K, Schiinemann HJ, et al. Improving the
interpretation of quality of life evidence in meta-analyses: the
application of minimal important difference units. Health Qual Life
Outcomes 2010;8:116.

Thorlund K, Walter SD, Johnston BC, et al. Pooling health-related
quality of life outcomes in meta-analysis-a tutorial and review

of methods for enhancing interpretability. Res Synth Methods
2011;2:188-208.

DerSimonian R, Laird N. Meta-Analysis in clinical trials. Control Clin
Trials 1986;7:177-88.

Schandelmaier S, Briel M, Varadhan R, et al. Development of the
instrument to assess the credibility of effect modification analyses
(ICEMAN) in randomized controlled trials and meta-analyses. CMAJ
2020;192:E901-6.

Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis
detected by a simple, graphical test. BMJ 1997;315:629-34.

Lin L, Shi L, Chu H, et al. The magnitude of small-study effects in
the Cochrane Database of Systematic Reviews: an empirical study of
nearly 30 000 meta-analyses. BMJ Evid Based Med 2020;25:27-32.
Cares-Marambio K, Montenegro-Jiménez Y, Torres-Castro R,

et al. Prevalence of potential respiratory symptoms in survivors

of hospital admission after coronavirus disease 2019 (COVID-19):

a systematic review and meta-analysis. Chron Respir Dis
2021;18:14799731211002240.

Miao M, et al. BMJ Open 2022;12:057394. doi:10.1136/bmjopen-2021-057394


http://dx.doi.org/10.1016/S2215-0366(21)00232-7
http://dx.doi.org/10.1001/jamanetworkopen.2020.2027
http://dx.doi.org/10.1136/bmjopen-2017-020715
http://dx.doi.org/10.1016/j.jclinepi.2018.01.012
http://dx.doi.org/10.1016/j.jclinepi.2018.01.012
http://dx.doi.org/10.1016/j.jclinepi.2011.11.014
http://dx.doi.org/10.1186/2049-3258-72-39
http://dx.doi.org/10.1038/s41598-021-93119-6
http://dx.doi.org/10.1136/bmj.k4817
http://dx.doi.org/10.1136/bmjopen-2016-015587
http://dx.doi.org/10.1136/bmjopen-2016-015587
http://dx.doi.org/10.1186/1477-7525-8-116
http://dx.doi.org/10.1186/1477-7525-8-116
http://dx.doi.org/10.1002/jrsm.46
http://dx.doi.org/10.1016/0197-2456(86)90046-2
http://dx.doi.org/10.1016/0197-2456(86)90046-2
http://dx.doi.org/10.1503/cmaj.200077
http://dx.doi.org/10.1136/bmj.315.7109.629
http://dx.doi.org/10.1136/bmjebm-2019-111191
http://dx.doi.org/10.1177/14799731211002240

	Post-­COVID pain and quality of life in COVID-­19 patients: protocol for a meta-­analysis and systematic review
	Abstract
	Introduction﻿﻿
	Methods
	Database and search strategy
	Study selection and data extraction
	Assessment of the risk of bias
	Statistical analysis
	Patient and public involvement

	Discussion
	Ethics and dissemination

	References


