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Abstract
Introduction: COVID-19 pandemic affects physical, psychological and social well-being of many individuals
globally. The emergence of COVID-19 vaccines minimised the risk of severe illness from COVID-19 and
prevented many deaths. The aftermath of the pandemic emerged the Post-Acute COVID-19 Syndrome
(PACS). PACS presents similar signs and symptoms as COVID-19 infection or the side effects of COVID-19
vaccines among some vaccinated persons. This review intends to search, collate and synthesise available
global evidence to establish whether PACS are more related with COVID-19 virus infections or COVID-19
vaccinations.

Methods and analysis: The study will use the JBI protocol for performing scoping reviews and findings
reported based on the Preferred Reporting Items for Systematic Reviews and Meta- Analyses- Scoping
Reviews (PRISMA-ScR). Literature search will be conducted in PubMed/MEDLINE, SCOPUS, JSTOR,
CINAHL, Embase, Web of Science, ScienceDirect, Dimensions AI and Cochrane CENTRAL Library, WHO
COVID-19 Research Database, CDC COVID-19 guidance and reports, NIH/NIAID, and Public Health England,
Africa CDC. The search process will end by 31st August, 2026. Studies that meet the inclusion criteria will be
selected for this review. Data will be independently extracted with a pretested data extraction form and
charted. The CADIMA web resource will be used for data summary, thematic analysis and narrative
synthesis approaches will be used present the results and discussion. The findings will inform further
research, policy and practice.

Strengths and limitations of the review
i. This scoping review provides a comprehensive synthesis of existing global evidence on PACS, and

COVID-19 vaccines side or adverse effects, to inform health research, policy and practice. 

ii. The planned consultation with stakeholders; medical professionals, persons who experienced PACS,
adverse effects and complications of COVID-19 vaccines, would enhance the credibility and relevance
of our findings. 

iii. The combination of peer-reviewed articles and grey literature broadens the scope of evidence base and
increase the generalisability of the findings. 

iv. The quality appraisal component of the review ensures that all forms of possible biases and errors are
minimised for validity of conclusions. 

v. The inclusion of studies conducted in English language or with English language translation only,
potentially exclude evidence from other relevant studies conducted in other languages.

Introduction
The Coronavirus 2019 (COVID-19) was declared a disease of public health emergency of international
concern on 30th January 2019 (World Health Organization [WHO], 2021). This zoonotic disease from a
large family of viruses categorized as alpha, beta, gamma, and delta, was identified in human
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populations in Wuhan, China in December 2019 (Johnson, 2020; Rothan & Byrareddy, 2020). The virus is
associated with previous large epidemics such as severe acute respiratory syndrome (SARS) and Middle
East respiratory syndrome [MERS] (Rothan & Byrareddy, 2020). The first human coronavirus was
detected in the mid-1960s (Centers for Disease Control and Prevention [CDC], 2020). The SARS CoV
caused a global pandemic in 2002–2003, resulting in about 8,098 cases with 774 deaths, while MERS
caused a significant disease outbreak in 2012 (CDC, 2020; Rothan & Byrareddy, 2020).

The emergence of COVID-19 disease has worsened the living conditions of many people and
communities globally. For instance, United Nations (UN, 2022) stated that about 150 million people
suffered severe food insecurity with 2.3 billion, representing 1 in every 3 persons, experiencing average
to severe hunger globally. The UN also reported that the pandemic has exacerbated global food
insecurity, leading to 22% of children suffering stunting, 6.7% suffering wasting and 5.7% overweight.
Furthermore, the disruption of health services due to the pandemic has threatened the progress made in
achieving Universal Health Coverage [UHC] (UN, 2022). COVID-19 accounted for 1.3% and 1.2% of the
global burden of morbidity (752.2 million) and mortality (6.8 million) respectively (WHO, 2023). Again,
analysis of seven studies involving 4,499 COVID-19 patients in Africa (Olumade & Uzairue, 2021) showed
that common symptoms reported were fever (42.8%), cough (33.3%), headache (11.3%) and respiratory
difficulties (16.8%). Less common symptoms included diarrhoea (7.5%) and runny nose (9.4%). The
mortality rate was determined to be 5.6%, causing the introduction of various vaccines (Lin et al., 2024).

The pandemic has led to a significant increase in vaccine reactogenicity such as myocarditis, pericarditis
and anaemia. Individuals with history of SARS-CoV-2 infection were found to have stronger vaccination
reactogenicity than those without such history (Yaamika, Muralidas & Elumalai, 2023). Yaamika et al.
maintained that more than 95% of their study participants had moderate and self-limiting side effects,
with as much as 5% requiring medical evaluation and hospitalisation. Unfortunately, younger people,
women, and those with comorbid conditions were found to be more likely to experience negative,
potentially systemic, adverse effects after immunization with an inactivated vaccine (Urakawa et al.,
2022). Again, injection site pain, fatigue, headache, muscle pain, fever and chills were commonly
reported side effects identified with the COVID-19 vaccination. The distribution of side effects among the
population studied was however, highly consistent with the manufacturers’ data, especially in terms of
their association with the younger age group and the second dose (Karuppannan et al., 2024). Overall,
prevalence of some local and systemic side effects was higher than the manufacturers’ reports (Riad et
al., 2021).

Furthermore, there are many conditions associated with post-acute COVID-19 virus infection, which are
similar to the adverse side effects from COVID-19 vaccination (Ganesan et al., 2022). Post-acute COVID-
19 condition is characterised by the persistent physiological health symptoms three months into the
initial infection and last for two months or more with no other known underlying cause other than the
COVID-19 infection (WHO, 2021). The symptoms of this condition include fatigue, malaise, altered sense
of smell and taste, breathlessness and cognitive impairments and in some cases, organ damage has
also been reported (Aiyegbusi et al., 2021; Ansah et al., 2025). The most frequently reported symptoms
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of post-acute COVID-19 syndrome (PACS) include fatigue or weakness (47%) and psychosocial
symptoms (28%) which was prevalent across various systems. Lung function abnormalities were
observed in recovering patients for extended periods (Huerne et al., 2023; Kaushalya et al., 2022).
Patients with severe cases were more likely to report joint pain and decreased lung function compared
to those with non-severe cases (Alkodaymi et al., 2022; WHO, 2021). Moreover, many studies revealed
that individuals recovering from COVID-19 exhibit long-lasting symptoms affecting multiple human
systems, with significant impacts on psychosocial well-being and lung function (Long et al., 2021;
Mudgal et al., 2023).

Regional prevalences for PACS were estimated at 51% for Asia, 44% for Europe and 31% for United
States of America. Africa contributed 1.92% cases, 3.85% deaths and 1.62% tests to the global COVID-19
prevalence by the end of 2022. Low-income African countries had lower values than middle-income
countries with Southern Africa as the most affected. Central Africa however, was the least affected with
2,337 cases per million and 35 deaths per million (Alrasheedi, 2023). Again, Fernandez-de-las-Peñas et
al. (2024) found the presence of PACS in 30% of patients two-years after COVID-19 infection with
symptoms including fatigue, cognitive disorders, and pain as the most prevalent symptoms. Moreover,
Fernandez-de-las-Peñas et al. found psychological disturbances and sleep problems, two-years after
COVID-19 infection. In addition, Chen et al. (2022) estimated global prevalence of PACS at 43% with
hospitalized and non-hospitalized patients estimated at 54% and 34% respectively.

The similarities in the presentations, signs and symptoms of adverse effects from COVID-19
vaccinations and PACS present a serious danger and challenge to healthcare practice especially in
jurisdictions where evidence-based care delivery is low. This situation worsens the already precarious
challenges surrounding objective assessment of vaccination, diagnoses and management of cases,
which have dire consequences for public health, including error in care (Buonsenso et al., 2021). There is
therefore, the need for comprehensive evidence review to answer the question as to whether PACS are
distinctively from the vaccinations or COVID-19 virus infections or combinations? Determining whether
PACS, commonly referred to as Long COVID, is primarily associated with SARS-CoV-2 infection, COVID-
19 vaccination, or a combination of both is of considerable importance to patient care, public health
policy, and future pandemic preparedness. From a patient care perspective, distinguishing between
infection-related and vaccine-related post-acute symptoms is essential for accurate diagnosis,
treatment, rehabilitation and prognosis. Clinicians require evidence-based guidance to identify the
underlying causes of persistent symptoms and provide appropriate interventions. Misattribution of
symptoms may lead to delayed diagnosis, ineffective treatment strategies, patient anxiety and reduced
quality of life (Domingo, 2025; Tabacof et al., 2022). A clearer understanding of the relationship between
PACS and COVID-19 vaccination could improve clinical decision-making, patient counseling, and long-
term management of affected individuals.

In terms of public health systems, answering this question is critical for maintaining confidence in
vaccination programmes while ensuring transparency regarding vaccine safety. Vaccination remains one
of the most effective interventions for reducing COVID-19 morbidity and mortality (Sibanda & Haryanto,
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2024). However, concerns about potential long-term adverse effects may contribute to vaccine
hesitancy, reducing vaccine uptake that undermines public health efforts(Ansah et al., 2025; Bahreini et
al., 2024). Robust evidence that differentiates the health consequences of COVID-19 infection from
those potentially associated with vaccination could support effective risk communication, improve
public trust, and inform vaccination policies. Furthermore, understanding the relative contribution of
infection and vaccination to PACS could assist health systems in planning healthcare services, allocating
resources, and developing rehabilitation programmes for affected populations. As the burden of chronic
post-COVID conditions continues to place pressure on the global healthcare systems, this evidence base
is needed to estimate disease burden accurately and prioritize interventions. Furthermore, synthesizing
available evidence on this topic could identify knowledge gaps, methodological challenges, and areas
requiring further investigation. Such evidence is also crucial for informing future vaccine development,
post-marketing surveillance systems, clinical guidelines and preparedness strategies for future
infectious disease outbreaks.

Several reviews have investigated the relationship between COVID-19 vaccination and PACS, including
Byambasuren et al. (2023) who found evidence suggesting that vaccination before infection may reduce
the risk of developing PACS, while the effects of vaccination among individuals already experiencing
PACS remained uncertain. Similarly, Notarte et al (2022) reviewed the impact of vaccination on PACS
symptomatology and reported mixed findings regarding symptom improvement, persistence or
worsening after vaccination. Other studies focused on comparing the clinical manifestations of PACS
and post-vaccination syndromes (Domingo, 2025; Scholkmann & May, 2023). There is however, the
absence of a comprehensive synthesis distinguishing infection-related PACS from vaccine-associated
PACS, which presents an important knowledge gap. As a result, this scoping review has become
necessary to map the available evidence, identify methodological approaches used to determine the
associations, summarize reported similarities and differences between the two antecedences to PACS,
and highlight areas for further research. Mapping, examining and synthesizing global literature on this
crucial subject matter will contribute to a clearer understanding of whether current evidence supports
PACS as a consequence of SARS-CoV-2 infection, COVID-19 vaccination, or the combination of both.

The review sought to answer the following questions;

1. What is the prevalence and current state of evidence about the similarities in the clinical signs and
symptoms of COVID-19 infection and reported side effects from COVID-19 vaccination among
infected and vaccinated populations?

2. What socio-demographic and geographical factors influence the distribution of the signs and
symptoms of the PACS and COVID-19 vaccines side effects among infected and vaccinated
populations?

3. What are the methodological approaches used in studying the associations, summarize reported
similarities and differences between PACS and COVID-19 vaccines side effects among infected and
vaccinated populations?
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Methods
This scoping review adheres to the updated version of JBI framework for conducting scoping reviews.
Based on this framework, the authors (IKA, MDQ, PLKF and ED and EWA) will identify and state the
research questions, search for and select relevant studies, extract and chart data from the selected
studies, summarise, analyse and synthesise the data to inform relevant conclusions for this study
(Aromataris et al., 2024). The findings from the review will be reported based on the Preferred Reporting
Items for Systematic Reviews and Meta- analyses, Extension for Scoping Reviews (PRISMA-ScR)
framework (Tricco et al., 2016). This framework provides a comprehensive and standardized outline for
the transparent and systematic reporting of scoping reviews. The guideline is appropriate for this study
because it is specifically developed to address the method and reporting needs of scoping reviews
(Tricco et al., 2018). In addition, the PRISMA-ScR guideline enhances the rigor of methods, promotes
consistency, reproducibility and transparency throughout the review process by ensuring clear reporting
of the review rationale, eligibility criteria, search strategy, study selection procedures, data charting
methods, and synthesis of findings (Tricco et al., 2018). This helps minimize reporting bias and improves
the credibility and reliability of the review findings. Scoping reviews across diverse public health fields
have adopted this guideline to ensure methodological quality and reporting transparency, including
reviews by Rao et al. (2025) on synthetic data generation in biomedical research, Miller et al. (2026) on
clinical document metadata extraction, Ni and Jia (2025) on artificial intelligence-driven mental health
interventions and Ansah et al. (2025) who studied post-COVID-19 conditions and health effects in Africa.

Data Sources and Search
A comprehensive search will be conducted in nine main databases; PubMed/MEDLINE, SCOPUS, JSTOR,
CINAHL, Embase, Web of Science, ScienceDirect, Dimensions AI and Cochrane CENTRAL Library. Other
sources will include; WHO COVID-19 Research Database, CDC COVID-19 guidance and reports,
NIH/NIAID, Public Health England, and Africa CDC. These databases have been selected based on their
broad scope of both peer-reviewed records and grey literature exploring the COVID-19. Further targeted
searches will be conducted in the Google, Google Scholar, WHO IRIS and ProQuest Dissertations and
Theses Global databases to identify available grey literature. The key words, along with the inclusion and
exclusion criteria guiding the search processes, are shown in Table 1.

An initial search will be conducted in PubMed using the Medical Subject Headings (MeSH) terms,
controlled vocabularies and appropriate Boolean terms (See Table 2). The search strategies for the
remaining targeted eight databases are contained in supplementary material 1. The review will begin
from 1st July, 2026 and is expected to conclude in August 2026. The literature will cover relevant studies
that meet the inclusion criteria (in Table 1), conducted from 1st January 2020 to August 2026. Chartered
Librarians at the Sam Jonah Library at the University of Cape Coast is supporting the design of search
teams and the search process. Where further important changes occurred to the protocol during the
review, we will detail that in the final review for publication. The search strategy in the PubMed is
provided in Table 2.
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Table 1
General Search Strategy

Items Search strategy  

Database PubMed/MEDLINE, SCOPUS, JSTOR, CINAHL, Embase, Web of Science,
ScienceDirect, Dimensions AI and Cochrane CENTRAL Library, Google, Google
Scholar, ProQuest Dissertations & Theses Global (grey literature), WHO (IRIS),
WHO COVID-19 Research Database, CDC COVID-19 guidance and reports,
NIH/NIAID, Public Health England, Africa CDC;

 

Language
filter

English  

Time filter January 2019 to August 2026  

Spatial Global  

Keywords 1. “Post-Acute COVID-19 Syndrome” OR “Post-COVID Conditions” OR “Long COVID”
OR “COVID-19 Long-Term Effects” OR “Persistent COVID-19 Symptoms” OR “Post-
COVID Syndrome” OR “Chronic COVID Syndrome” OR “Long-Haul COVID” OR
“Long-Hauler Syndrome” OR “Sequelae of COVID-19” OR “Post-Acute Sequelae of
SARS-CoV-2 Infection (PASC)"

AND

2. “COVID-19 virus” OR “SARS-CoV-2” OR “SARS CoV 2” OR “Severe Acute
Respiratory Syndrome Coronavirus 2” OR “Novel Coronavirus” OR “Novel Corona
Virus” OR “2019 Novel Coronavirus” OR “2019-nCoV” OR “nCoV-2019” OR “Wuhan
Coronavirus” OR “Wuhan Virus” AND

3. “Vaccine” OR “BNT162b2” OR “Pfizer-BioNTech” OR “Pfizer Vaccine” OR
“Comirnaty” OR “mRNA-1273” OR “Moderna Vaccine” OR “Spikevax” OR “ChAdOx1
nCoV-19” OR “AstraZeneca Vaccine” OR “Vaxzevria” OR “Ad26.COV2.S” OR
“Janssen Vaccine” OR “Johnson & Johnson Vaccine” OR “CoronaVac” OR
“Sinovac” OR “BBIBP-CorV” OR “Sinopharm” OR “Covaxin” OR “NVX-CoV2373” OR
“Novavax” OR “Sputnik V”

 

Inclusion
criteria

The paper should be;

1. An original peer- reviewed published study or grey literature.

2. Studies available in full text in English language

3. Focused on Post-Acute COVID-19 Syndrome and COVID-19 virus/ Corona Virus
and COVID-19 vaccines.

4. Studies available online

5. All forms of studies, quantitative, qualitative or mixed method involving the
variables under study.

6. All peer reviewed studies and publications and grey literature such as reports,
dissertations and conference proceedings published in English language or with
translation in English language involving the variables contained in the review.

 

Exclusion
criteria

1. A study conducted on animals

2. A literature review, a report, an abstract, minutes, commentary, a letter to editors
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Items Search strategy  

3. A study outside the scope of interest

4. Studies in languages other than English language without available English
translations on the variables under study.

Table 2
Search Strategy in PubMed

Search
#

Search terms

1. “COVID-19”[Mesh] OR “COVID-19/complications”[Mesh] OR “Post-Acute COVID-19
Syndrome” OR “Convalescence”[Mesh] OR “Post-Viral Syndrome”[Mesh] OR “Fatigue
Syndrome, Chronic”[Mesh] [All Fields]

2. “COVID-19”[Mesh] OR “SARS-CoV-2”[Mesh] OR “Coronavirus Infections”[Mesh] OR
“Betacoronavirus”[Mesh] [All Fields]

3. “COVID-19 Vaccines”[Mesh] OR “Vaccination”[Mesh] OR “Vaccines”[Mesh] OR
“Immunization Programs”[Mesh] [All Fields]

4. “Adverse Effects”[MeSH] OR “Treatment Outcome”[Mesh] OR “Drug-Related Side Effects
and Adverse Reactions”[Mesh] OR “Vaccination Adverse Events”[Mesh] OR “Post-Acute
COVID-19 Syndrome/etiology” [MeSH] [All Fields]

5. #1 AND #2 AND #3 AND #4

Study selection
The eligibility criteria as presented in Table 1 form the basis for screening the studies for inclusion in this
review. Studies from the search results will be loaded into Mendeley referencing software. This software
will be used to track and delete duplicate/triplicate studies to pave way for further screening. The
reviewers (IKA, MDQ, PLKF and ED) will be supervised by EWA to individually screen titles and abstracts
for full-text studies that meet the inclusion criteria. This is intended to ensure efficiency, systematic
screening, accuracy and consistency in the selection of studies that meet the inclusion criteria.
Reference list of the selected full-text articles will then be manually checked for additional relevant
records to be evaluated for the review. The reviewers will now work in pairs to screen the selected full-
text records to confirm their inclusion in the review. Moreover, there would be cross-over screening
where one of group of authors screen the selected records by the other group, to aid accuracy, reliability
and validity of the evidence base. This is done according to the inclusion criteria presented in Table 1. A
model PRISMA-ScR diagram depicting the selection process is presented in Fig. 1.

Data extraction
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This process involves development and pre-testing of a data extraction form. The aim is to aid
transparency and promote commonality in data extracted among the various independent reviewers.
Guided by reviewer EWA, the form will be pre-tested using four randomly selected full-text studies. The
form could be revised as and when new variables emerged since data extraction is an iterative process.
This form will be used to extract data on; author(s)/year of publication, country where study was
conducted, purpose of the study, study design, population, sample size, data collection tool and
findings/interventions (see supplementary material 2). Other variables including PACS, signs and
symptoms of COVID-19 vaccination side effects and their prevalences, types of vaccines and associated
side effects, among others, will also be extracted. Any discrepancy noticed will be resolved by the
reviewers through consensus and consultation with subject experts.

The reviewers, IKA, MDQ, PLKF and ED will independently extract data from the various selected studies,
using the validated data extraction form. There will be weekly update meetings among the reviewers
moderated by the supervising reviewer, EWA, to address challenges encountered during the extraction
process. This is intended to satisfy quality assurance requirements at this manual data extraction stage
of the review process.

Collating, summarising and reporting of results
The process involves organising the extracted data into understandable groups based on identified
patterns across the various results or interventions. The review team will conduct a thorough
assessment of the identified pattern of ideas to discern various trends across these groups of ideas. The
reviewers will then summarise by extracting the exact insight that are embedded in these patterns of
ideas to generate themes, sub-themes and key observations according to the stated research questions.
This ensures that every piece of idea contained in the data that is relevant is captured for a
comprehensive review on the phenomenon under review. Reporting will involve the use of tables or
figures and narratives to present the identified themes, sub-themes and key observations in a systematic
and logical manner. The collation, summary and report processes will be guided by the research
questions of the review. The CADIMA web resource designed for supporting the conduct of reviews will
be used to assist in this process, to enhance the efficiency of the evidence synthesis process and ease
the reporting of activities to enhance the quality of the review (Kohl et al., 2018). The authors will have
regular meetings during this stage of the review for updates and consolidation of the work outputs.

Synthesis and analysis
Thematic analysis approach will be used in resenting the findings of the review. The outcome of this
analysis will further go through rigorous finetuning by conducting a cross-study comparison narrative
synthesis (Rai et al., 2020) to ensure that the data is thoroughly synthesised. The analysis and synthesis
approaches selected are amenable to qualitative, quantitative and mixed method studies involving
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constructs contained in this review. The findings of this review will inform the recommendations directed
towards further research, policy and practice.

Quality Assessment
The JBI method for qualitative research will guide the appraisal of the selected full-text articles. This
guideline is capable of ensuring that the entire review process is systematically and logically executed.
The appraisal process requires the researchers to answer eleven (11) yes, no, unclear or not applicable
(Aromataris et al., 2024). In this regard, JBI quality assessment protocol is used to increase transparency
and reproducibility requirements and to support evidence-based informed decision relating to the entire
review. The process also helps to identify existing research gaps relating to the constructs contained in
this review. The appraisal will assess the quality of the included articles, but no article will be excluded.
This is because that is not an integral requirement for scoping review. However, the assessment gives us
the opportunity to identify the methodological quality and gaps in the existing literature.

Patient, healthcare workers and public involvement
Healthcare workers or patients or the general public were not involved in the development of this
protocol.

Consultation
This scoping review explores the state of current evidence about the prevalences, similarities, and
distribution of the signs and symptoms of PACS, and the side effects of COVID-19 vaccines among
infected and vaccinated populations. The JBI methodological framework and the PRISMA-ScR guide the
review process. The cadima web resource supports the review process involving thematic analysis and
narrative synthesis of the extracted data in line with the research questions. The synthesis focuses on
gaps in the available body of knowledge in answering the research questions. The review team contend
that the global body of knowledge available about the above variables should help clarify the dilemma of
whether PACS are more associated with the COVID-19 virus infection and or the COVID-19 vaccines. This
is critical in providing robust evidence to support practice and minimise errors in diagnosis and
management of post-COVID-19 related conditions among different population globally. The outcome of
this review will provide robust evidence that will positively influence COVID-19 management decisions
and interventions in the interest of improved quality healthcare delivery across the globe.

Discussion
This scoping review explores the state of current evidence about the prevalences, similarities, and
distribution of the signs and symptoms of PACS, and the side effects of COVID-19 vaccines among
infected and vaccinated populations. The JBI methodological framework and the PRISMA-ScR guide the
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review process. The cadima web resource supports the review process involving thematic analysis and
narrative synthesis of the extracted data in line with the research questions. The synthesis focuses on
gaps in the available body of knowledge in answering the research questions. The review team contend
that the global body of knowledge available about the above variables should help clarify the dilemma of
whether PACS are more associated with the COVID-19 virus infection and or the COVID-19 vaccines. This
is critical in providing robust evidence to support practice and minimise errors in diagnosis and
management of post-COVID-19 related conditions among different population globally. The outcome of
this review will provide robust evidence that will positively influence COVID-19 management decisions
and interventions in the interest of improved quality healthcare delivery across the globe.
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Figure 1

A Model PRISMA-ScR diagram
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