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Abstract
Background
The unnecessary duplication of reviews is a recognised problem in the field of evidence synthesis. This paper reports findings from a study exploring potential duplication of effort in reviews on the frequency and/or risk of Long COVID that were published during the first three years of the COVID-19 pandemic.
Methods
We extracted and summarised the aims and key characteristics of 112 reviews identified from five published evidence summaries commissioned by the National Institute for Health and Care Research (NIHR) for the Department of Health and Social Care (DHSC), England, which covered the period from January 2020 to January 2023.
Results
There was significant similarity in the aims and characteristics of the 112 reviews. We identified 43 reviews reporting on any persistent symptoms/effects and 69 that focused on specific symptoms/effects; overlap in the conditions studied was common. The majority of reviews focused on individuals of any age (n=62); where restrictions were applied (n=50), all but six reviews focused on adults. Most reviews focused on both hospitalised and non-hospitalised patients (n=97) and authors searched the same time periods. Half of authors reported publishing a protocol prospectively (n=58) and only a minority received specific review funding (n=39).
Conclusions
Our findings raise concerns about unnecessary duplication of effort and the extent to which all reviews we assessed will have added substantially to the Long COVID evidence base. Researchers should seek to minimise research redundancy and only conduct new reviews when a genuine knowledge gap exists.
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Background 
The National Institute for Health and Care Excellence (NICE) et al.[1] distinguished between three COVID-19 phases. ‘Acute COVID-19’ was defined as signs and symptoms of COVID‑19 lasting for up to four weeks. The term ‘Ongoing symptomatic COVID-19’ was used to describe symptoms lasting between four and 12 weeks. COVID-19-related symptoms that develop during or after infection, persist for longer than 12 weeks, and which cannot be explained by an alternative diagnosis were characterised as ‘Post-COVID-19 syndrome’. More generally, the term Long COVID is commonly used to describe persistent symptoms or effects after recovery from COVID-19.[1, 2] In this paper, we use ‘Long COVID’ to refer to any symptom or effect persisting or developing after active COVID-19 infection including conditions such as new-onset diabetes.
Long COVID has attracted attention from health professionals, policy makers, and global media. Between 2021 and 2025, we conducted quarterly evidence scans, commissioned by the National Institute for Health and Care Research (NIHR) on behalf of the Department of Health and Social Care (DHSC) in England, with the aim of identifying systematic reviews related to Long COVID (see https://eppi.ioe.ac.uk/cms/Default.aspx?tabid=3860). For each of our quarterly evidence reports, we categorised eligible reviews into broad topic categories including prevalence and risk of Long COVID; risk factors for Long COVID; Long COVID treatment and rehabilitation; prevention and pathobiology or mechanisms.
In eleven out of 12 evidence reports published up to October 2024, the largest proportion of reviews we identified had a primary focus on the prevalence or risk of persistent symptoms/effects following COVID infection.[3-13] When a large number of similar and overlapping reviews exist, unnecessary duplication – the needless repetition of reviews,[14] is a potential issue. Concern has been expressed previously about research waste in the field of evidence synthesis as a result of duplicate systematic reviews.[15, 16] It has also been suggested that duplication has been exacerbated by the COVID-19 pandemic and the rush to publish study findings.[17-23] Previous research has identified duplication in systematic reviews and review protocols on COVID-19-related topics,[17, 21, 22, 24-26] but these studies did not have a focus on Long COVID specifically. Key stakeholders require clear and easily accessible evidence on Long COVID to inform policy and practice, especially considering its potential economic and societal impacts.[27-30] The unnecessary duplication of reviews makes it more difficult and time consuming to engage with the literature and limits the usefulness of the evidence.[16, 18] In the current paper, we explore duplication of effort in published systematic reviews that focused on the frequency (prevalence) and/or risk of Long COVID. It was not our aim to extract, synthesise and report any findings from reviews. The work reported in this paper was not part of the programme of research for the DHSC.
Method
We extracted the aims and key characteristics of 112 reviews from our first five quarterly evidence reports for the DHSC.[3-7] These covered the three-year period from the start of the COVID-19 pandemic in January 2020 to January 2023. We restricted our focus up to January 2023 as this encompasses the most significant period of the pandemic during which there was growing awareness of Long COVID and increasing concern about the issue. Aims and key characteristics were extracted by one reviewer and checked by a second reviewer. The methods we used to produce the five quarterly evidence reports are provided as supplementary material (Supplement 1). All 112 reviews that we assessed met the following criteria: 
· Had a primary focus on Long COVID (however conceptualised and defined) and were systematic in nature. A review was considered systematic if it reported: a search of at least two sources, one of which must have been a named database; some search terms and inclusion criteria; and the number of references found and studies included. Additionally, reviews had to identify or reference the included studies and provide a synthesis of findings. 
· Reported on the frequency (prevalence) and/or risk of persistent symptoms/effects. Reviews could focus solely on the frequency and/or risk of persistent symptoms/effects or also report on other topic categories such as risk factors for Long COVID or treatment. Reviews that only reported on topics other than frequency and/or risk of persistent symptoms/effects were excluded, e.g. reviews of Long COVID risk factors or treatments only.
· Focused on adults and/or children and included primary studies of any design.
· Was a standard systematic review of primary studies only. We excluded evidence maps and reviews that were solely of other reviews (‘reviews of reviews’). 
We did not apply criteria relating to the length of time after infection owing to variation in how Long COVID has been defined in the literature. A full list and summary table of the 112 reviews assessed is included as supplementary material (Supplement 2). The information extracted from reviews was synthesised to provide a high-level descriptive summary and comparison of the key characteristics of the reviews.
Results 
Topic focus 
We categorised the topic focus of reviews based on their primary aim(s). Three quarters of reviews focused primarily on the prevalence and/or risk of persistent symptoms/effects (n=85). Twenty-three had a primary focus on both risk factors and the prevalence and/or risk of persistent symptom/effects. The remaining four reviews had a focus on persistent symptom/effects (with or without risk factors) and other issues such as treatment or pathobiology. Some reviews that we only coded as prevalence of symptoms/effects did also report findings on Long COVID risk factors, but this was not the primary focus.  
Symptoms and effects
Forty-three reviews had a general focus and reported on any persistent symptoms/effects. Two of the 43 reviews aimed primarily to compare Long COVID symptoms in individuals who were infected with different strains of the SARS-CoV-2 virus. Another compared symptoms of Long COVID and those of myalgic encephalomyelitis (ME)/chronic fatigue syndrome. 
[bookmark: _Hlk178075072]Sixty-nine reviews focused on specific symptoms, a set of symptoms, or effects on a specific bodily system. The symptoms/effects of interest examined in these 69 reviews are shown in Table 1. Five of the 69 reviews reported on multiple specific categories of symptoms/effects.
Table 1: symptoms/effects studied in reviews with a specific focus (n=69)
	Symptoms/effects
	Number of reviews

	Psychological/neuropsychiatric/neurological 
	15

	[bookmark: _Hlk176086399]Respiratory function/symptoms/imaging abnormalities or physical fitness
	14

	Cardiac dysfunction/abnormalities
	9

	Quality of life/daily activities &/or wellbeing 
	8

	Fatigue/lack of energy
	7

	Cognitive dysfunction
	6

	Diabetes
	5

	Thrombosis
	2

	Dysfunction of the senses
	2

	Gastrointestinal
	2

	Other
	7


[bookmark: _Hlk179318686]NB: Some reviews focused on multiple issues
As shown in Table 1, 15 of the 69 reviews focused on persistent psychological, neuropsychiatric or neurological symptoms/effects. Five of these reviews focused on single conditions: depression; headache; new-onset parkinsonism; optic neuritis; or posttraumatic stress disorder (PTSD). The other ten reviews focused on any, or a specific group of, persistent symptoms/effects. There was variation across reviews in the categorisation of specific health symptoms/effects as psychological, neuropsychiatric or neurological. The same health issue was categorised differently by some authors resulting in overlap across categories of sequelae. Reported outcomes in these ten reviews included anxiety; cognitive dysfunction; depression; fatigue; Guillain-Barre syndrome; olfactory or gustatory dysfunction; and sleep problems. Another six reviews had a primary focus on cognitive dysfunction, which included problems with memory, executive function, attention and ‘brain fog’.
Fourteen reviews focused on respiratory function, respiratory symptoms, physical fitness (exercise capacity) or pulmonary imaging abnormalities. Eleven of the 14 reviews were on respiratory function and/or physical fitness including one that also focused on respiratory symptoms. Three other reviews had a primary focus on respiratory symptoms. Half of the 14 reviews reported on the prevalence of pulmonary CT/imaging abnormalities (n=7).
Nine reviews investigated cardiac abnormalities/dysfunction, one of which reported on several other specific issues (respiratory function, symptoms, physical fitness, pulmonary imaging abnormalities, fatigue and ability to perform daily activities). Another review reported on respiratory function, fatigue, functional capacity, and health-related quality of life. Five other reviews had a specific focus on fatigue and six others reported on health-related quality of life, ability to perform daily activities and/or general wellbeing and recovery.
Five reviews reported the incidence or risk of new onset diabetes following COVID-19 infection, one of which also examined whether pre-existing diabetes was a risk factor for the development of Long COVID. One of the five reviews also had a focus on post COVID hypertension and dyslipidaemia.
Two reviews focused specifically on sensory complications with one examining olfactory/gustatory dysfunction only, whilst the other reported on olfactory/gustatory dysfunction as well as hearing or visual problems. Two reviews focused on any persistent gastrointestinal symptoms or effects, which also included gustatory dysfunction. Two other reviews focused on thrombosis events in recovered patients.
Seven reviews focused on a range of other specific issues. One focused on anxiety, depression, dizziness, chest pain, sleep disturbance, palpitations, weight loss, and hair loss; one focused on any damage to major organs; and another examined persistent neuromuscular symptoms (fatigue, anosmia, headache, myalgia, and joint pain). The remaining four reviews focused on musculoskeletal pain; telogen effluvium (diffuse hair loss); new-onset and exacerbated skin diseases; and retinal microvascular impairment.
COVID-19 severity
A large proportion of reviews did not report eligibility criteria relating to the severity of acute infection or focused on both hospitalised and non-hospitalised individuals (n=97). Three of these reviews aimed primarily to compare persistent symptoms/effects in hospitalised and non-hospitalised patients (n=2) or assess whether COVID severity affects the risk of Long COVID (n=1). Twelve of the 112 reviews focused solely on individuals who were hospitalised with COVID-19. Three restricted inclusion to studies of individuals who had mild COVID-19 symptoms or were asymptomatic.
Specific population groups
[bookmark: _Hlk175842860]A majority of reviews did not report age-related eligibility criteria (n=62). Forty-four focused on adults or excluded studies of children only. One of the 44 reviews only included studies of individuals between the ages of 18 and 49 years old. Six reviews focused only on studies of children and young people. Three reviews focused specifically on athletes; two reviews had a sole focus on working age individuals, which was operationalised as 18 to 65 years in one review and 15 to 67 years in the other. All other reviews focused on a general population of individuals.
Search dates
One hundred and seven reviews reported the period covered by the literature searches; in five reviews, the dates searched were not reported or unclear. In 104 reviews, authors searched for papers published from inception, or most commonly, from the start of the pandemic in December 2019/January 2020 onwards. In two reviews, authors searched from February and March 2020 and in another, search dates were restricted to 2021. The date up to which searches were conducted for reviews is shown in Figure 1.
INSERT FIGURE 1 (see page 15)
As Figure 1 shows, multiple reviews searched approximately the same period. In the first 16 months of the pandemic, authors conducted searches up to January 2021 in 11 reviews and to dates in February, March and April 2021 in a further 15 reviews. Another eight reviews searched for studies published up to May 2021. An average of four reviews searched to the same month from June 2021 to May 2022 (range 1-7).
Primary study design
Forty reviews included cohort and cross-sectional studies and/or case-control studies only, or they focused on any type of observational study. Seven reviews restricted inclusion to cohort studies; and two included cohort and case series studies only.
Thirty-nine other reviews searched for observational studies and controlled trials, or did not report restrictions on primary study design other than to exclude single case reports, or both single case reports and case series studies. Twenty-two reviews included any type of empirical study or did not report specific eligibility criteria related to primary study design. One of these 22 reviews included both empirical research and non-empirical publications such as editorials and commentaries. Two reviews only included: cohort studies, case series and baseline data from intervention studies (n=1); and studies with at least one case (n=1). 
In total, 85 out of the 112 reviews excluded single case reports. Twenty-six reviews had a minimum study sample size requirement, which ranged from 10 to 323 participants. In eight reviews, the primary aim was to identify the prevalence or risk of persistent symptoms in comparison to a control group.
Post-COVID time
Forty-two reviews did not report eligibility criteria relating to a specific time following acute COVID infection. There was variation in how post-COVID time was operationalised across the other seventy reviews. Twenty-four reviews focused on symptoms/effects that persisted for a specific time after symptom onset, a positive test or diagnosis. Ten reviews focused on persistent symptoms/effects experienced for a specific time after recovery from acute illness or hospital discharge. Thirty-six reviews included studies that assessed persistent symptoms/effects from multiple time points, i.e. a specific time since symptom onset, positive test, diagnosis, recovery from acute illness, hospital discharge, follow-up time, or time ‘after’ infection. 
The variation in the time points used and vagueness of post-COVID time-related criteria in some reviews made it difficult to summarise accurately the periods of interest. However, we assessed most reviews (59/70) as focusing on a post-COVID time, or follow-up period, of at least four weeks after symptom onset or diagnosis, or at least two weeks after recovery or hospital discharge (assuming a minimum of two weeks from onset to discharge or recovery). Of these 59 reviews, 20 restricted inclusion to studies with a post-COVID time of at least 12 weeks after symptom onset or diagnosis. Eleven reviews included studies of recovered COVID-19 patients who had persistent symptoms/effects for less than four weeks after symptom onset or diagnosis. 
Published protocol
Fifty-eight authors registered a review protocol prospectively on PROSPERO (n=51) and/or Open Science Framework (n=8). Forty-four reviews did not report any information about a protocol; in the remaining ten, a protocol was not registered or published.   
Funding
No details about project funding were provided in nineteen reviews. Of the remaining 93, specific funding was received by a minority of authors (n=38); most did not receive specific funding for their review (n=55).
Discussion
Attention has been drawn to the scale and speed with which researchers mobilised to gather evidence about COVID-19.[19, 22] This global effort is reflected in the very large number of systematic reviews on Long COVID we identified from conducting regular evidence scans for the DHSC. We identified over 400 reviews on Long COVID published since the start of the pandemic up to October 2024.[3-13, 31] As a majority of these reviews focused on one issue, the prevalence and/or risk of persistent symptoms/effects, we investigated potential duplication of effort. This paper provides a high-level comparison of 112 reviews published in the first three years of the pandemic.
Some degree of replication in evidence synthesis, as in other research disciplines, is potentially valuable, particularly when reviews address questions of high priority or importance.[14, 18] Decision makers may have more confidence in results that have been consistently reported in more than one review.[18, 32] However, most researchers do not set out to intentionally replicate previous studies.[33] Overlapping and duplicate systematic reviews can occur for various reasons such as a lack of awareness about existing reviews, or researchers may consider their proposed review to be sufficiently different to others that are ongoing or published.[24, 32, 33] 
[bookmark: _Hlk177072422][bookmark: _Hlk103775483]In the current study, we identified modest variation in some research questions and/or individual eligibility criteria, but overall, there was significant similarity in the aims and key characteristics of the reviews that we assessed. A high proportion focused on the same population groups in terms of age and COVID severity. Review searches repeatedly covered the same periods with almost all authors including studies from the start of the pandemic or shortly after January 2020. Most reviews did not apply eligibility criteria related to post-COVID time, or they focused on symptoms/effects that persisted for at least four weeks after onset or diagnosis or at least two weeks after recovery or hospital discharge.
We identified 43 reviews that had a broad and general focus on Long COVID symptoms/effects, and 69 with a narrower focus on a specific set of symptoms/effects. Notably, reviews with a specific focus often examined the prevalence of common symptoms, such as fatigue, cognitive dysfunction, olfactory dysfunction, and decreased respiratory function, which were also widely reported in general reviews of Long COVID.
There was also overlap in issues addressed across reviews with a specific focus. For example, the prevalence of olfactory and gustatory dysfunction was the sole outcome of interest in one review. Evidence on this problem was also reported in a review on persistent post-COVID sensory changes as well as six other reviews with a focus on neurological, neuropsychiatric, gastrointestinal or neuromuscular effects. Similarly, seven reviews had a specific focus on fatigue, and evidence on its prevalence was also reported in 11 other reviews which focused on groups of respiratory, neurological, psychiatric, neuropsychiatric or neuromuscular effects. 
[bookmark: _Hlk177326680]The prospective publication of a review protocol in a registry such as PROSPERO, or a journal, can help reduce unplanned duplication.[21, 22, 34, 35] Approximately half of review authors in the current study reported publishing a protocol prospectively on PROSPERO or elsewhere (n=58), which is greater than in previous studies of COVID-19-related reviews – 13%,[25] 24%,[21] and 33%.[22] A small number of authors (n=5) may not have published a protocol on PROSPERO as their studies were described as scoping reviews, which are not currently eligible for inclusion in the registry. In this situation, researchers could use a register such as Open Science Framework (OSF) that accepts protocols of reviews of any design. 
Only a minority of reviews reported receiving specific funding (34%); a large proportion of authors may not therefore have needed to provide a robust rationale for a review prior to conducting it. Interestingly, over two thirds of the 38 authors who received project funding had published or registered a protocol for their review (n=26). In comparison, authors in half of reviews without specific funding (n=54) either did not publish a protocol prospectively (n=4) or did not report publishing one (n=23). Concern has been expressed previously about the large number of unfunded COVID-19-related reviews as researchers’ expertise and experience in evidence synthesis may not have been scrutinised to the same degree as those who successfully applied for funding.[24]
Some degree of unnecessary and unintentional duplication in systematic reviews is unavoidable.[16] Multiple measures and strategies to minimise it have been proposed.[16, 24, 36] This has included: greater use of automation and artificial intelligence to detect, and warn of, potential duplication in protocol registrations; and stricter journal submission requirements. Revisions to reporting checklists for systematic reviews such as PRISMA have also been suggested to provide greater clarity and direction on the issue of avoiding duplication.[16, 36] 
Whilst such system-focused measures may be potentially beneficial, researchers themselves have primary responsibility for minimising duplication.[16] Tugwell et al. published a checklist to aid researchers in deciding whether or not to replicate reviews of interventions to improve health and wellbeing.[14] More broadly, authors have highlighted a need to provide greater education and guidance for reviewers on the importance of avoiding unnecessary duplication and how to search effectively for existing reviews.[16, 24, 36] 
Adherence to good research practice is required for minimising duplication and research waste. Conducting a thorough scope of the literature is essential before commencing a new review. For example, by searching multiple academic databases; repositories of review protocols; and relevant preprint servers. For COVID-19-focused reviews, researchers can also search dedicated sources and repositories of COVID-19 evidence such as our quarterly Long COVID reports (last published April 2025) (https://eppi.ioe.ac.uk/cms/Default.aspx?tabid=3860), LitCovid[footnoteRef:1] and iSearch COVID-19 portfolio which provides extensive coverage of papers published on pre-print servers[footnoteRef:2].  [1:  https://www.ncbi.nlm.nih.gov/research/coronavirus/]  [2:  https://icite.od.nih.gov/covid19/search/] 

Where researchers identify similar reviews or protocols, there should be a considered assessment of whether the proposed review is sufficiently different in terms of research question(s) and PICO characteristics to contribute significant new knowledge and justify resource expenditure. A new review addressing the same topic or research question as an existing one is potentially only justified when it is an update or a planned replication conducted to address methodological flaws or other concerns.[14, 16] If a new systematic review is merited, researchers should publish a protocol prospectively; where protocols are published in a registry such as PROSPERO, records should be kept up to date and, when appropriate, marked as completed or abandoned.[36, 37] This can help reduce duplication and prevent so called ‘zombie reviews’ (registered, but abandoned reviews) from deterring other researchers from conducting potentially valuable reviews.[16, 36, 37] 
As stated previously, data for our analysis of duplication were derived from a series of evidence reports produced for the DHSC. Owing to the rapid nature of the reports, it was necessary to limit the sources and search terms used for identifying evidence. Consequently, it is doubtful that we identified all potentially relevant publications and our analysis is likely to underestimate the amount of duplication that occurred during the pandemic. This work is also limited by the quality of reporting by review authors, for example, some may have omitted pertinent details about their methods. We compared similarity in the key characteristics of reviews only. Assessing the extent of overlap in the primary studies included across reviews could have provided additional insight into duplication. However, this was not practical owing to the large number of reviews we assessed. It would be interesting to conduct a more in-depth analysis of the papers to explore the information that authors had provided about existing reviews and their rationale for conducting a new one. 
Conclusion
The COVID-19 pandemic was a generational event, but it is still important to examine the response of the research community so that lessons can be learnt for future epidemics and pandemics. We identified significant similarity in the aims and key characteristics of 112 reviews focused on the frequency and/or risk of Long COVID, which were published in the first three years of the pandemic. This raises concern about unnecessary duplication and the extent to which all reviews will have added substantially to the knowledge base. Whilst some duplication is inevitable, researchers should seek to identify a genuine and significant gap in knowledge before new reviews are conducted.

Figure 1: Date up to which searches were conducted (n=107)
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