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1. Introduction  

COVID-19 posed unparalleled challenges to healthcare systems and public health, and to societal 

functions as a whole. While the pandemic may appear to be less severe in 2022, nevertheless the 

burden of Long COVID has grown and draws attention to addressing its long-term consequences. 

The clinical impacts have been amplified and multiplied by social factors, the structural and 

organisational fragility of the response to acute infection and the underestimation of the longer-

term consequences for individual and population health and wellbeing. That is the case with 

inequalities, since the association between ethnicity and health inequity in acute COVID‐19 has 

been extensively explored, while the association of such inequalities with Long COVID has received 

less attention. However, it appears that Long COVID is also exacerbating ethnic, economic and 

health inequalities in affected patients, similar to what has already been found for acute COVID-

19.  

There is a variety of ways in research and health systems for capturing these impacts. We explore 

below the scope of Long COVID starting from various definitions used and addressing the link 

between epidemiology and inequalities from higher exposure and the greater adverse outcomes. 

We can view Long COVID-19 as a cluster of different complex syndromes. The epidemiology of 

Long COVID does not readily mirror severity of acute illness, and it can affect those infected 

independently of their age and sex. This review also focuses on childhood post-acute and 

persistent infection syndromes and provide specific consideration of children living through the 

pandemic as forms of adverse childhood experiences. ASPHER recommendations or call to actions 

are also presented. 

An example of an underlying analytical public health framework is shown below (Figure 1), to 

acknowledge the sequelae and their relationship with wider determinants of health, including for 

COVID-19 infection and Long COVID. The intersectionality of different determinant and the 

mechanisms by which they act should alert us to the seriousness of Long COVID’s threat to health 

equity in the next decade. 

 

Figure 1. Relationship Between Structural Inequalities and COVID-19, from: Berger Z, Altiery DE 

Jesus V, Assoumou SA, Greenhalgh T. Long COVID and Health Inequities: The Role of Primary Care. 

Milbank Q. 2021;99(2):519-541. doi:10.1111/1468-0009.12505 
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2. Definitions of Long COVID 

The term “Long COVID” appeared for the first time in March 2020, when some patients (including 

affected clinicians) started sharing experiences on social media, paying particular attention to the 

possible sequelae of COVID-19 disease. This new clinical terminology quickly moved from patients, 

through various media, to scientists and experts and to policy channels [1]. 

Attempts to epidemiologically outline the condition referred to as “Long COVID” estimate that up 

to 10-20% of all patients with COVID-19 may present with persistent symptomatology weeks or 

months after the acute infection [2]. Subsequently, scientific and medical societies began to 

provide definitions of the condition. The adoption of the term Post-Acute COVID syndrome (PACS) 

covering COVID sequelae has been also proposed [3]. Nevertheless, Long COVID and PACS are 

often used interchangeably. 

According to the NICE (UK) recent rapid guidelines (March 2022), if symptoms continue or develop 

after acute COVID-19 infection and cannot be explained by an alternative diagnosis, two scenarios 

occur: ongoing symptomatic COVID, if the symptomatology reaches 12 weeks after the onset of 

acute symptomatology (estimated at 1 in 5 patients), or ‘post COVID-19 syndrome’ if the time of 

12 weeks is exceeded (estimated at 1 in 10 patients) [4]. Moreover, the National Institutes of 

Health and the US Centers for Disease Control and Prevention (CDC) define Long COVID as 

sequelae that extend beyond 4 weeks after the initial infection [5]. 

However, laboratory data for SARS-CoV-2 should not be the only basis for diagnosis, because of 

issues with laboratory test availability, accessibility, feasibility, and accuracy, particularly in the 

early phase of the pandemic, but also now as testing capacity has been reduced in many countries. 

Also, many infected people were not hospitalized and had “mild” symptoms, with the chance of 

later health concerns not adequately addressed [6]. In October 2021, the WHO provided a 

definition by a Delphi consensus, stating that: “Post COVID-19 condition occurs in individuals 

with a history of probable or confirmed SARS-CoV-2 infection, usually 3 months from the onset of 

COVID-19 with symptoms that last for at least 2 months and cannot be explained by an alternative 

diagnosis” [7]. 

Long COVID spans from manageable symptoms with little impact on functional ability to severely 

debilitating disease with objective organ damage, but sometimes the distinction between 

recovery from post–intensive care unit syndrome and ongoing COVID-19 pathology is not clearly 

defined or reported in studies [8]. In the confusion of different and overlapping definitions, 

ASPHER should seek to promote greater clarity to that debate so that all the involved stakeholders 

(patients, clinicians, public health professionals, researchers, policymakers and politicians) can 

move forwards through shared language. 

From a clinical perspective, Long COVID includes persistent symptoms, early complications, and 

long-term complications [9] and poorer quality of life [10]. The reported symptoms and other 

clinical features by frequency are fatigue, decline in quality of life, muscular weakness, joint pain, 

dyspnoea, cough, persistent oxygen requirement, anxiety/depression, sleep disturbances, PTSD, 

cognitive disturbances (brain fog), headaches, palpitations, chest pain, thromboembolism, chronic 

kidney disease, and hair loss [11]. Comparing symptom prevalence after symptomatic COVID-19 

the most commonly present symptoms are fatigue, dyspnoea, and joint and muscle pain [12]. 
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A meta-analysis reported that 80% of patients with COVID-19 developed one or more long-term 

symptoms [13]. This study estimated much higher than previously reported prevalence, 

suggesting that the true extent of long-term COVID-19 is still to be further explored. The majority 

of the effects reported were clinical symptoms. In this case, the five most common symptoms 

were fatigue (58%), headache (44%), attention disorder (27%), hair loss (25%), and dyspnoea 

(24%). Pathologies such as stroke and diabetes mellitus are also reported [13]. Despite differences 

between studies, a higher prevalence of neurological and respiratory symptoms emerges [14–16]. 

More serious long-term complications seem to be reported especially in patients who were 

hospitalised with severe COVID-19. Here, cardiovascular, respiratory, dermatological, 

neurological, and mental health symptoms were reported [17]. 

History of severe acute infection, requiring ICU care, defines the particular condition of post-ICU 

syndromes (PICS) and can be viewed as one of the first recognised forms of Long COVID, which 

could therefore be interpreted as a cluster of different complex syndromes. PICS has been 

specifically defined as “new or worsening impairments in physical, cognitive, or mental health 

status arising after critical illness and persisting beyond acute care hospitalization” [18]. The 

rehabilitation is often lengthy as clinical sequelae can last months or even years [19]. 

Long COVID symptoms exacerbate and prolong the consequences of the infection over time, 

interacting with the patient's comorbidities, problems related to individual susceptibilities, 

treatment types, and non-specific consequences related to hospitalisation [20]. When estimating 

the burden of Long COVID, the synergistic effect of new COVID-related symptoms on the person’s 

baseline health and wellbeing (frailty, lifestyle and genetic, previous conditions) may go unnoticed, 

worsening the quality of life more than COVID itself.  

There are many questions on how well the patient care pathway or journey happens. For instance, 

can we clarify how social determinants in healthcare access for severe illness combine with co-

morbidity, and also take into account iatrogenic illness/ complications of treatment/variable 

access to rehabilitation /continuity of social welfare support/patient deconditioning/ or loss of 

carer support?  

As data about Long COVID have emerged, studies that explore the risk of persistent and new 

clinical sequelae of acute COVID-19 infection have accumulated with symptoms including 

respiratory problems (difficulty breathing or shortness of breath), fatigue, hypertension, memory 

and concentration difficulties, kidney injury, mental health diagnosis, hypercoagulability, cardiac 

rhythm disorders being reported [21].  

In a large cohort study, Xie and colleagues explored the cardiovascular sequelae of COVID-19, and 

their findings were expanded in a Swedish cohort study, where the rate ratios were highest in 

patients with critical COVID-19 [22]. They found that beyond the first 30 days of infection, there 

was an increased 1-year risk of cerebrovascular disorders, dysrhythmias, inflammatory heart 

disease, ischaemic heart disease, heart failure, and thromboembolic disease. These risks are 

significant both in the group of cases with pre-existence of cardiovascular disease or comorbidities 

and also in the group of people were hospitalised for acute COVID-19 infection. In addition, 

incidence rate ratios were significantly increased 70 days after Covid-19 for deep vein thrombosis, 

110 days for pulmonary embolism, and 60 days for bleeding [23]. Research will be needed into 
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roles of underlying pathophysiological dysfunctions, such as in immune and in reticuloendothelial 

systems. 

The mental health consequences of COVID-19 are of particular concern given existing knowledge 

of the adverse consequences on quality of life when multimorbidity affects physical and mental 

health [24]. Substantial morbidity in the 6 months after COVID-19 infection was reported. Risks 

were greatest in, but not limited to, patients who had severe COVID-19 [25]. 

Summarizing, from the definitions of Long COVID and the reported clinical (or subclinical) 

manifestations, a multifaceted framework has emerged. Long COVID currently appears like an 

umbrella term for different and often not clearly defined syndromes. However, it is crucial to 

differentiate Long COVID that is affecting specific organs, from PICS, a known problem that is 

woefully underfunded and for which services are scarce, or from persistent COVID infection, 

where the virus hides in the body waiting to be reactivated. The recognition of underlying etiologic 

pathways could help further classify clusters of symptoms and diagnose and how to treat them 

accordingly. For example, it is debatable whether Post-Covid Neurological Syndrome should be 

addressed as a distinct entity or as a part of Long COVID spectrum. Moreover, there is an overlap 

in clinical and biological features with other infections. As an example, post-infectious fatigue 

syndrome, affecting up to one third of patients at 16-20 weeks post symptom onset, is also 

reported following several different viral, bacterial, or protozoal pathogens, including Epstein-Barr 

virus, dengue virus, chikungunya virus, Ebola virus, Coxiella burnetii, and Giardia lamblia [26,27]. 

All such phenomena can call for extended, tailored rehabilitation systems and practical support in 

managing loss of activities of daily living and income support, plus support to sustain employment 

and education. The in-common and the unique presentations could help discern between non-

specific host immunological response and symptoms related to viral persistence or direct damage. 

To be more specific, in the latter case, COVID-19 related symptoms may depend on viral 

persistence or be immune-mediated new conditions comprising of neurological/neuropsychiatric 

or mental health problems, with new organ damage or new multi-morbidity. It is not yet clear 

enough whether "Long-COVID" represents a new, post-viral syndrome that may have longer term 

complications, particularly where previous definitions were largely based on symptoms and are 

not related to pathophysiological indicators of active viral infection [28]. 

The World Health Organization has also created a global COVID-19 clinical platform case report 

form for clinicians and patients to collect and report more consistent information, to pursue better 

understanding of the spectrum of post-COVID-19 conditions and recovery [29]. While the impact 

of acute infection on quality of life and wellbeing has been investigated, fewer studies have 

investigated the multi-faceted problems related to Long COVID, which is surpassing the acute 

infection as a public health concern, because its burden and consequences on the population, 

especially people who are already vulnerable, is not fully known. This assumption of additional 

unmet need links to the vast scope of COVID-19 inequalities, and the requirement to address them 

among the multiple enduring shadows casted by the pandemic [30]. In fact, in addition to the 

problem of Long COVID in generic terms, from the perspective of equity that prevails in a Public 

Health vision, we are particularly concerned about those people who are at greater risk of this 

condition or the availability of the aftercare necessary to address these issues, identifying possible 

inequalities at the outset to try to ensure that we try not to leave anyone unprotected. There is a 

need for a more comprehensive debate about health inequalities from acute COVID-19 infection 



   
 

6 
 

that will lead to strong and equitable patient rehabilitation and recovery systems. This is in 

addition to the health implications of acute and post-acute infection, while exploring Long COVID 

and looking at the problem from a broader perspective. Otherwise, the vast array of related 

inequalities may be marginalised or missed in the necessary focussed processes of defining 

pathology/condition. Patients' health care, social care, employment, financial benefits or 

penalties, how they are perceived in society, and how they perceive themselves depend on these 

definitions. Thus, public health strategies should also be based on the daily realities of those living 

with the conditions being defined [31]. 

 

3. Long COVID in children and young people 

A special focus should be placed on children’s and adolescents’ health. Consideration of Long 

COVID in children and young people requires that the impact of persistent and post-acute 

symptoms and organ damage can be distinguished from onset of a new chronic condition. As with 

adults, the difference between symptoms related to the viral persistence, or not to the virus with 

the emergence of a new condition causing post-viral disability should be separated from post-

COVID-19 organ damage and specific patterning of physical and mental health problems. This 

separation is necessary to ensure that assessment, treatment and rehabilitation pathways are 

tailored to meet their distinct needs and that both are funded adequately.  

All age groups are affected by Long COVID, including children. More specifically, only 4% of 

affected children/adolescent had critical symptoms [32] and the median Infection Fatality Rate 

was the lowest in 7 years old persons (0.0023% (0.0054% at 1 years versus 0.0118% at 19 years)) 

[33]. However, evidence of long COVID in children and adolescents is limited, and scientific studies 

to date do not reach significant and conclusive evidence on the topic, also failing to discriminate 

between symptoms attributable to Long COVID from non-infective pandemic-driven hazards, 

including exposures associated social restrictions. Symptom clusters are similar to those 

experienced by adults. However, the prevalence of COVID-19 in children and adolescents is on the 

rise [34,35]. According to the report from the UK Office for National Statistics (June 2022), the 

prevalence of ongoing symptoms following COVID-19 infection in children of 2 years and older 

was 0.41% for age 2-11 and 1.47% for age 12-16. [36]. Given the large number of children and 

adolescents infected with SARS-CoV-2, the impact of even a low prevalence of persistent 

symptoms would be considerable [37–40]. 

Looking at the topic from the acute infection perspective, Molteni and colleagues’ results 

highlighted that acute COVID-19 in children usually lasts around a week even if some children 

(4.4% in this sample) experience prolonged illness duration. Symptoms recover usually within two 

months (symptom duration >56 days in 1.8% children) [41]. Some children who tested negative 

for SARS-CoV-2 also had persistent and burdensome illness. However, to date, few studies explore 

the epidemiology, assessment and treatment of long COVID in children and young people. It 

should be also noted that baseline levels of health, wellbeing and disability in young people vary 

between countries and this aspect is intertwined with the specific national policies issued for 

COVID-19 in younger people. 

In addition, there may be emerging or hitherto unrecognised syndromes or disorders where 

COVID-19 infection plays a role. Current international interest in Hepatitis of Unknown Origin in 
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young children is an example detailed analysis of whole blood markers for SARS CoV-2 is required 

[42], and either confirmed or ruled out as a risk factor or co-factor eventually by international 

consensus. A possible role for SARS-CoV-19 in generating some hepatic damage in children has 

also been recently flagged up [43]. COVID-19 infection has also led to clusters of new diseases, 

like in the “Multisystem Inflammatory Syndrome in children” or the haematological, neurological 

and cardiovascular complications. It would be sensible also to undertake population-based cohort 

studies on COVID-19 exacerbations of chronic and disabling severe health problems in children, 

such as neurological, respiratory and cardiac, to assess their needs and formulate care plans. 

In several countries children and young people reporting increasing symptoms pre and during 

COVID (related for example to variable and discontinued access to practical, youth and mental 

health support). In fact, the further dimension of the impact of COVID in children and young 

people is the reality of the pandemic as an adverse childhood experience. A recent systematic 

review on the impact of COVID-19 on children and adolescents shows that there are several 

potential mental and emotional consequences of epidemics such as COVID-19, H1N1, AIDS and 

Ebola [44]. The disorders highlighted on the parent-child dyad are: anxiety or severe depression 

among parents and acute stress disorder, post-traumatic stress, anxiety disorders and depression 

among children.  

Adverse experiences in young people, (including poverty, violence, abuse, parental death or 

serious illness, poor living conditions, bullying, minoritisation, stigmatisation, social exclusion) 

increase the risk of developmental delays and health problems in adulthood, such as cognitive 

impairment, problematic drug and alcohol use depression and noncommunicable diseases [44]. 

The risk of experiencing COVID-19, of having a family member experience severe COVID-19 or of 

being bereaved, are all more common among children and young people who have already lived 

through adverse childhood experiences. This adds to the neurological/psychological impacts of 

Long COVID, considering that the most common post-COVID-19 symptoms in 

children/adolescents are fatigue, lack of concentration, and muscle pain [45]. While addressing 

the direct consequences of Long COVID in young people, attention should be posed on the indirect 

ones as well. The Long COVID experienced by parents, as well as the burden of inequalities and 

social determinants of health, have repercussions for the well-being of young people. 

 

4. Managing Long COVID and other enduring sequelae of infection 

European countries have responded differently to this new challenge, focusing on supplying 

healthcare services rather than defining long term plans and investing in Long COVID research. 

Specialist Long COVID clinics are reported to be operating in Belgium, France, Germany, UK, and 

Spain, and guidance for healthcare professionals has been provided in Italy, Norway, Estonia, and 

Sweden. However, additional resources need to be allocated to research, treatment development 

and the identification of services for the assessment, treatment, rehabilitation and practical 

support to address the burden of disease from long COVID and related conditions[46]. The UK has 

four countries with differences in their healthcare systems that can highlight emerging models of 

care, as for instance in Scotland [47,48]. Pre-covid models for post-ICU care should also be re-

examined to ensure that they can be scaled up to address PICS for COVID (and in preparation for 
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future pandemics). A continuous program of research, service evaluation and quality 

improvement should be put in place [49]. 

The United States Department of Health and Human Services and the Department of Justice 

released a guidance statement on "long COVID" as a disability under the Americans with 

Disabilities Act, the Rehabilitation Act of 1973, and the Patient Protection and Affordable Care Act 

2010. These Acts provide protections for individuals with disabilities to allow for full and equal 

access to civic and commercial life. This statement classifies "long COVID" as a disability if it 

substantially limits, either physically or mentally, one or more major life activities. An 

individualized assessment is needed to determine whether a person's symptoms fit these criteria 

[50].  

 

5. Strengthening the focus on inequalities 

According to Berger and colleagues, to improve the care of vulnerable populations with Long 

COVID, it is necessary to understand, acknowledge, and engage with the densely intertwined 

patterns of disadvantage and inequity operating at global, national, community, and individual 

scales [51]. 

Disadvantaged populations are at higher risk of exposure to and infection by COVID, due to their 

life and work conditions, and are more likely to experience negative outcomes [51–54]. Therefore, 

the consequences of Long COVID should be considered in light of the impact that fragile 

population groups would experience, amplifying the burden of infection and inequity in healthcare 

assessment leading to socio-economic, ethnic and geographical inequities in case ascertainment 

that also need to be addressed [51]. 

For example, post-COVID symptoms, in particular fatigue, have forced many affected people to 

take days or even weeks off from work, causing a negative impact on their economic conditions 

[51]. In a large study conducted in 56 countries, among 3072 subjects with confirmed or suspected 

COVID-19 and duration of illness over 28 days, almost half (45%) reported reduced working hours 

due to ongoing symptoms; 22% stopped working 6 months after the onset of the disease [55]. The 

vulnerable in society have less job security, less flexibility in their roles, and less entitlement to 

sick pay and occupational health services. However, they are disproportionately represented 

among essential workers [56]. In addition to being at a greater risk of acute COVID-19, essential 

workers also face an increasing burden of Long COVID [51]. Furthermore, the economic 

considerations are amplified especially in those countries where health care is not free at the point 

of use for all the population. For many patients, the direct costs would be a deterrent from seeking 

medical care. Even though the government had allocated funds for COVID-19 testing and 

vaccination, the long-term post-COVID follow-up treatments are usually not covered in many 

countries [57,58]. In addition, the accessibility of care should be considered. People living in 

medically underserved areas, who include predominantly Black and minority ethnic groups, may 

have inadequate access to primary care. Yet vulnerable groups also have more comorbidities and 

hence a greater need for care [51]. 

The need for population health approaches has emerged and is increasingly obvious [59]. Without 

tackling inequalities, neither COVID-19 itself nor its long-term effects can begin to be addressed. 
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Longitudinal studies are needed to highlight the interaction of different morbidities and 

vulnerabilities on disabilities, quality of life and social inclusion [60,61]. 

In addition to the need to define and measure all sequelae better, we need to prevent COVID by 

addressing all of the inequities in the model below. This includes addressing inequity in access to 

specific COIVID related prevention, treatment and care, evaluating services, undertaking 

longitudinal research into the life course and quality of life impacts and developing teaching 

materials required to ensure that healthcare professionals, employers and public can recognize 

and respond appropriately - all in partnership with the communities at increased risk as well as 

people experiencing Long COVID and those who have living experience of other chronic 

multisystem disorders. Current systems for rehabilitation and support, such as in cardiac and 

pulmonary rehabilitation, will need to be reassessed, strengthened and adapted [62–64]. 

 

6. Mitigating risk of Long Covid 

Dedicated policies should be put in place to mitigate the impact of Long COVID, providing tools to 

facilitate rehabilitation and long-term management of symptoms, for example, sickness absence 

from work or tailored educational programmes in schools. The UK NHS introduced long term 

COVID-19 related sickness absence and support programme for its directly-employed workforce 

[65]. In the American scenario, Long COVID can be a disability under the ADA, Section 504, and 

Section 1557 if it substantially limits one or more major life activities [66]. This kind of recognition 

helps the patient feel entitled to seek treatments and rehabilitation. Public health professionals 

and policymakers should promote the recognition of long COVID, as a proper diagnosis, and 

therefore promote dedicated healthcare services. As a chronic condition, Long COVID (and the 

patients) would benefit from a systematic approach and simplified process for recognising 

disability arising from new diagnoses as a protected characteristic under equalities and rights 

legislation. 

The fragmented perspectives to addressing long COVID weaken the ability to manage all the 

different dimensions of the problem. While sustaining the efforts on strategies for the primary 

prevention of infection, because preventing SARS-CoV-2 infection appears to be the most 

effective way to prevent long COVID and its innumerable complications, mitigation measures are 

complex [22]. It is plausible that the fragmentary nature of the available data and the novelty of 

the subject are among the factors leading to the differences and difficulties in dealing with Long 

COVID in a harmonious and systematic manner. A greater emphasis on pan WHO European Region 

access to data could facilitate and promote the execution of large cohort and registry studies and 

understand the dimension of risk of negative health outcomes in the years after COVID-19 

infection. To optimise case ascertainment, rapid access to diagnostic testing, clinical assessment 

and treatment for COVID and post COVID symptoms. 

Another relevant aspect that should be considered is related to COVID-19 vaccination strategies, 

since vaccination has the potential to reduce the frequency and severity of Long COVID. 

Vaccination appears to reduce levels of Long COVID but the impact across the diverse range of 

clinical features is not clear, particularly with the continuing emergence of new variants. Some 

studies suggest that vaccination might halve the risk of long COVID or have no effect at all [67]. 
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Antonelli and colleagues found that the odds of having symptoms for 28 days or more of post-

vaccination infection were approximately halved by having two vaccine doses [68]. This result 

suggests that the risk of Long COVID is reduced in individuals who have received double 

vaccination, when additionally considering the already documented reduced risk of infection 

overall [68]. Similarly, an Israeli cross-sectional study on more than three thousand patients 

showed that vaccination reduces the risk of Long COVID [69]. In addition, the UK Health Security 

Agency’s review highlighted that fully vaccinated people were about half as likely as partially 

vaccinated or unvaccinated people to develop Long COVID symptoms lasting more than 28 days 

and that the vaccines’ effectiveness against Long COVID symptoms was highest in people aged 60 

years and over [70]. 

On the contrary, in another work, Taquet, Dercon and Harrison said that vaccination doesn’t affect 

several features of Long COVID, while evaluating composite Long COVID outcome in the 6 months 

after infection. However, fully vaccinated participants were less likely to be diagnosed with 

anosmia, fatigue, hair loss, interstitial lung disease, myalgia, and other pain, than unvaccinated 

participants [71]. There is a need to clarify any such residual uncertainties, such as whether and 

which clusters of symptoms or pathological mechanisms are reduced by vaccination. 

The literature is not conclusive on the topic, and more studies are needed to clarify the incidence 

of Long COVID in partially and fully vaccinated people and additionally whether vaccination 

protects people from Omicron-induced Long COVID. We also need to know about any impact of 

repeated infections in generating Long-COVID as more people experience recurrent episodes of 

Omicron on top of previous variants, and it emerged that Omicron-induced Long COVID cases are 

adding up [36]. Recent evidence in June 2022, suggests that the Omicron variant generates a 

smaller percentage of Long COVID cases than the Delta variant, and that vaccination is overall 

protective. However, we should remember that relative risk is only part of the public health 

analysis and that absolute risk to populations can be very high while there are minimal or absent 

prevention strategies in 2022 and beyond [72]. 

Some surveys have been conducted to explore the impact of vaccination on symptoms in Long 

COVID patients. In Strain and colleagues’ work, 57.9% of participants reported improvements in 

symptoms following vaccination [73]. In addition, in Tran and colleagues’ work, COVID-19 

vaccination lowers the severity and life impact of Long COVID at 120 days among patients with 

persistent symptoms [74].  

It could be considered that Long COVID affects a significant proportion of people with acute COVID 

disease, therefore, reducing the denominator (which is the number of people with acute disease) 

of the equation, through vaccination, will reduce the population at risk of Long COVID. 

Lessons can be learned from other vaccine programmes such as with Measles [75,76] and Ebola 

[77], and how to reduce the health and other vaccine inequality burdens on populations [78,79].  

Areas where there is less vaccination coverage, provide the substrate for the emergence and 

spread of variants. Therefore, the most vulnerable sections of the population are more exposed 

to disease and adverse outcomes, creating a vicious cycle, including repeated infections. In 

addition to vaccination, personal protection (non-pharmacological measures), ventilation and air 

filtration are pivotal in reducing the risk of infection. In this context, the recent policy of lifting the 
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facial masks requirement could have a negative impact on the most highly vulnerable people in 

our European populations, particularly in higher risk indoor settings [80].  

The reopening of schools was crucial, but several questions remain unanswered, such as on 

educational ability. For example, children with Long COVID syndromes may perform worse at 

school, and the requirement to minimise new disability-related inequalities by providing help 

during tests and examinations such as for children with attention-deficit should be carefully 

considered. Beyond that, there are many related broad social policy issues of equitable access to 

education and work that can be explicitly addressed in legislation and guidance for human rights 

and systems supporting social wellbeing and inclusion. 

 

7. Conclusions 

Long COVID is likely a cluster of multisystem syndromes whose manifestations, while partially 

overlapping with the acute presentation, vary widely among patients and are exacerbated by pre-

existing comorbidities and vulnerabilities. As a new cause of multi-organ pathology, it is likely to 

show similar inequities to many other illnesses, in risks of exposure, in illness severity and 

outcomes, as well as in access to prevention and treatment. As a new disease model its 

management should benefit from the wider knowledge base on the epidemiology of multi-system 

disorders and how to improve health for people with multi-morbidity and learn lessons from other 

previous rehabilitation services. The emergency dictated by COVID and the pandemic, has 

highlighted systemic criticalities in the structure for the management of people with complex 

needs, vulnerabilities, chronic conditions and multi-morbidities. Healthcare systems (and 

especially primary care) has emerged as fragmented and unable to support the additional burden 

posed by COVID. Therefore, the system should be reviewed by supporting standardisation and 

implementation policies, especially considering the significant proportion of people who suffer, or 

will suffer, from long-term effects of acute infection. Looking at this from a workforce’s 

standpoint, a balance between protecting the health of workers and the interests of employers 

should be achieved. Because of Long COVID, it is possible that many workers wouldn’t be able to 

resume their work due to health, and occupational medicine should facilitate this process and 

mitigate the pandemic fatigue. 

Long COVID should be classified as a preventable condition, and we should set down a marker for 

the requirement for internationally agreed diagnostic coding of disease, treatments and inclusion 

in amenable mortality lists. There is a need for standardized diagnostic and evaluation criteria for 

different clusters, while remaining open to differences in etiology. Data is crucial. Interlinking of 

data and open access could be used effectively to track post-infection development and course, 

use of services, effectiveness of interventions. This is compounded by the increasing demand for 

national health surveys and cohort studies. 

Because of the complexity of COVID-19 infection and Long COVID, efforts must be focused on 

engaging a broader and renewed collaboration among public health stakeholders. These should 

take a broad, multidisciplinary approach identifying particularly vulnerable groups. Health services 

must be improved in proportion to the rapidly growing need, including new specialized training 

programs, care pathways for citizens and patients, and training for physicians. Better use of 

resources is also needed to ensure equitable access and distribution of health care, at the global, 
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national, community, and individual levels, to address health inequities. In conclusion, 

cooperation, on a global scale, is essential to ensure equity at all levels, providing not only more 

care and assistance to people with Long COVID-related syndromes, but also to the inequalities 

that influence and amplify the effect of the disease, enhancing access to vaccination, variants 

control, and population health strategies. A coordinated long-term global response strategy to 

properly address the challenges of Long COVID would be the best option for Public Health interests 

[81].  

The wide range of enduring syndromes, complications, sequelae and resultant conditions that 

occur after COVID-19 infections will impact more on those already disadvantaged, marginalised 

and with most pre-existing health conditions that have a socio-economic gradient. Rehabilitation 

and recovery resources will need to be deployed extensively and equitably to reach those most in 

need across this spectrum of morbidity and disability. 

 

8. Key recommendations 

1) Surveillance and tracking of all Long COVID cases, including data on their pre-existing health 

inequalities and clinical vulnerabilities should be promoted, with regular reporting through from 

local government to national levels and with sharing across countries. 

2) Research into Long COVID should look at comparative incidence and prevalence across those 

already experiencing health inequalities and in various vulnerable groups or settings. 

3) Cross-cutting policies to address the deeper issues related to inequalities should be 

implemented. This will need to include attention to occupational, housing, social care, educational 

and financial impacts on cases, those close to them and their disadvantaged communities. 

4) Educational and support programs should be created for affected Long COVID patients, their 

carers and their wider communities, ensuring the sustainability of funding, effective interventions 

and evaluation over time. 

5. We should work to increase the awareness of inequality, vulnerability and need for transparent 

equity in all interventional approaches, aimed at public health professionals, physicians and 

rehabilitation professionals, while also linking awareness-raising with those who live with and offer 

lay care for Long COVID patients.  

6. Any uncertainty about role of vaccines in offering protection against Long COVID should be a 

major international research priority, particularly given that vaccine hesitancy and inequitable 

access to vaccines is evident in excluded groups. 

7. There needs to be a special interest in child health regarding any Long COVID syndromes and 

other pandemic sequelae. This should be an area of epidemiological aetiological and 

interventional research, and also ensure evaluation of optimal outcomes for already 

disadvantaged and with anticipated associated poorer prospects for long term health status. 

8. There are uncertainties about the eventual range of post COVID conditions, and an open and 

flexible model should be promoted that allows care and support to all who will need it, in whatever 

ways appropriate to the condition. 
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9. The primary prevention of Long COVID is an underlying pre-requisite by reducing exposure of 

populations, especially those unvaccinated, and if newer variants have worse sequelae. Those who 

assess the pandemic severity largely on the basis of severity of acute infections will underestimate 

the pandemic’s severity and the appropriate intensity of any upcoming countermeasures. As we 

face a winter with fewer non-vaccine protections against respiratory viruses, we should consider 

those already disadvantaged and most vulnerable to Long COVID in setting strategic goals and 

plans. 

 



   
 

14 
 

References 

 

1. Callard F, Perego E. How and why patients made Long Covid. Soc Sci Med [Internet]. Soc Sci Med; 2021 
[cited 2021 Dec 8];268. Available from: https://pubmed.ncbi.nlm.nih.gov/33199035/  

2. Rajan S, Khunti K, Alwan N, Steves C, Greenhalgh T, Macdermott N, et al. In the wake of the pandemic 
Preparing for Long COVID. 2021 [cited 2021 Dec 8]; Available from: 
http://www.euro.who.int/en/about-us/partners/  

3. Díez Antón JM, Blanco J, Bassat Q, Sarukhan A, Campins M, Guerri R, et al. Post-Acute COVID Syndrome 
(PACS): Definition, Impact and Management A Report of the Multidisciplinary Collaborative Group for 
the Scientific Monitoring of COVID-19 (GCMSC) Members of the GCMSC Group: Gema M Lledó (invited 
contributor), Jacobo Sellares (invited contributor), Carlos Brotons, Mireia Sans [Internet]. 2021. 
Available from: http://hdl.handle.net/2445/178471  

4. NICE Guidelines. COVID-19 rapid guideline: managing the long-term effects of COVID-19. NICE 
Guidelines [Internet]. 2020 [cited 2022 Jun 13];1–35. Available from: 
https://www.nice.org.uk/guidance/ng188  

5. Datta SD, Talwar A, Lee JT. A Proposed Framework and Timeline of the Spectrum of Disease Due to SARS-
CoV-2 Infection: Illness Beyond Acute Infection and Public Health Implications. JAMA [Internet]. JAMA; 
2020 [cited 2021 Dec 9];324:2251–2. Available from: https://pubmed.ncbi.nlm.nih.gov/33206133/  

6. Alwan NA, Johnson L. Defining long COVID: Going back to the start. Med (New York, N.y) [Internet]. 
Elsevier; 2021 [cited 2021 Dec 9];2:501. Available from: 
https://www.sciencedirect.com/science/article/pii/S2666634021001057  

7. Post COVID-19 condition (Long COVID) [Internet]. [cited 2021 Dec 9]. Available from: 
https://www.who.int/srilanka/news/detail/16-10-2021-post-covid-19-condition  

8. Brodin P, Casari G, Townsend L, O’Farrelly C, Tancevski I, Löffler-Ragg J, et al. Studying severe long COVID 
to understand post-infectious disorders beyond COVID-19. Nature Medicine 2022 [Internet]. Nature 
Publishing Group; 2022 [cited 2022 Apr 8];1–4. Available from: 
https://www.nature.com/articles/s41591-022-01766-7  

9. Aiyegbusi OL, Hughes SE, Turner G, Rivera SC, McMullan C, Chandan JS, et al. Symptoms, complications 
and management of long COVID: a review. J R Soc Med [Internet]. J R Soc Med; 2021 [cited 2021 Dec 
9];114:428–42. Available from: https://pubmed.ncbi.nlm.nih.gov/34265229/  

10. Malik P, Patel K, Pinto C, Jaiswal R, Tirupathi R, Pillai S, et al. Post-acute COVID-19 syndrome (PCS) and 
health-related quality of life (HRQoL)—A systematic review and meta-analysis. Journal of Medical 
Virology [Internet]. John Wiley and Sons Inc; 2022 [cited 2021 Dec 9];94:253–62. Available from: 
http://www.pubfacts.com/detail/34463956/Post-acute-COVID-19-syndrome-PCS-and-health-
related-quality-of-life-HRQoL-A-systematic-review-and-me  

11. Nalbandian A, Sehgal K, Gupta A, Madhavan M v., McGroder C, Stevens JS, et al. Post-acute COVID-19 
syndrome. Nat Med [Internet]. Nat Med; 2021 [cited 2021 Dec 9];27:601–15. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33753937/  

12. Aiyegbusi OL, Hughes SE, Turner G, Rivera SC, McMullan C, Chandan JS, et al. Symptoms, complications 
and management of long COVID: a review. J R Soc Med [Internet]. Royal Society of Medicine Press; 
2021 [cited 2022 Apr 21];114:428. Available from: 
https://journals.sagepub.com/doi/full/10.1177/01410768211032850  

13. Lopez-Leon S, Wegman-Ostrosky T, Perelman C, Sepulveda R, Rebolledo PA, Cuapio A, et al. More than 
50 long-term effects of COVID-19: a systematic review and meta-analysis. Sci Rep [Internet]. Sci Rep; 
2021 [cited 2022 Apr 8];11. Available from: https://pubmed.ncbi.nlm.nih.gov/34373540/  

14. van Gassel RJJ, Bels JLM, Raafs A, van Bussel BCT, van de Poll MCG, Simons SO, et al. High prevalence 
of pulmonary sequelae at 3 months after hospital discharge in mechanically ventilated survivors of 
COVID-19. American Journal of Respiratory and Critical Care Medicine. American Thoracic Society; 
2021;203:371–4.  

15. NIHR Evidence - Living with Covid19 – Second review - Informative and accessible health and care 
research [Internet]. [cited 2022 Apr 21]. Available from: https://evidence.nihr.ac.uk/themed-
review/living-with-covid19-second-review/  

https://pubmed.ncbi.nlm.nih.gov/33199035/
http://www.euro.who.int/en/about-us/partners/
http://hdl.handle.net/2445/178471
https://www.nice.org.uk/guidance/ng188
https://pubmed.ncbi.nlm.nih.gov/33206133/
https://www.sciencedirect.com/science/article/pii/S2666634021001057
https://www.who.int/srilanka/news/detail/16-10-2021-post-covid-19-condition
https://www.nature.com/articles/s41591-022-01766-7
https://pubmed.ncbi.nlm.nih.gov/34265229/
http://www.pubfacts.com/detail/34463956/Post-acute-COVID-19-syndrome-PCS-and-health-related-quality-of-life-HRQoL-A-systematic-review-and-me
http://www.pubfacts.com/detail/34463956/Post-acute-COVID-19-syndrome-PCS-and-health-related-quality-of-life-HRQoL-A-systematic-review-and-me
https://pubmed.ncbi.nlm.nih.gov/33753937/
https://journals.sagepub.com/doi/full/10.1177/01410768211032850
https://pubmed.ncbi.nlm.nih.gov/34373540/
https://evidence.nihr.ac.uk/themed-review/living-with-covid19-second-review/
https://evidence.nihr.ac.uk/themed-review/living-with-covid19-second-review/


   
 

15 
 

16. Gerayeli F v., Milne S, Cheung C, Li X, Yang CWT, Tam A, et al. COPD and the risk of poor outcomes in 
COVID-19: A systematic review and meta-analysis. EClinicalMedicine. Elsevier; 2021;33:100789.  

17. Andrade BS, Siqueira S, de Assis Soares WR, de Souza Rangel F, Santos NO, dos Santos Freitas A, et al. 
Long-COVID and Post-COVID Health Complications: An Up-to-Date Review on Clinical Conditions and 
Their Possible Molecular Mechanisms. Viruses [Internet]. Multidisciplinary Digital Publishing Institute 
(MDPI); 2021 [cited 2022 Jun 6];13:700. Available from: https://www.mdpi.com/1999-4915/13/4/700  

18. Needham DM, Davidson J, Cohen H, Hopkins RO, Weinert C, Wunsch H, et al. Improving long-term 
outcomes after discharge from intensive care unit: report from a stakeholders’ conference. Crit Care 
Med [Internet]. Crit Care Med; 2012 [cited 2022 May 25];40:502–9. Available from: 
https://pubmed.ncbi.nlm.nih.gov/21946660/  

19. Ohtake PJ, Lee AC, Scott JC, Hinman RS, Ali NA, Hinkson CR, et al. Physical Impairments Associated With 
Post-Intensive Care Syndrome: Systematic Review Based on the World Health Organization’s 
International Classification of Functioning, Disability and Health Framework. Phys Ther [Internet]. Phys 
Ther; 2018 [cited 2022 May 25];98:631–45. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29961847/  

20. Raveendran A v., Jayadevan R, Sashidharan S. Long COVID: An overview. Diabetes Metab Syndr 
[Internet]. Diabetes Metab Syndr; 2021 [cited 2021 Dec 9];15:869–75. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33892403/  

21. Cohen K, Ren S, Heath K, Dasmariñas MC, Jubilo KG, Guo Y, et al. Risk of persistent and new clinical 
sequelae among adults aged 65 years and older during the post-acute phase of SARS-CoV-2 infection: 
retrospective cohort study. [cited 2022 Apr 8]; Available from: http://dx.doi.org/10.1136/  

22. Xie Y, Xu E, Bowe B, Al-Aly Z. Long-term cardiovascular outcomes of COVID-19. Nature Medicine 2022 
[Internet]. Nature Publishing Group; 2022 [cited 2022 Feb 18];1–8. Available from: 
https://www.nature.com/articles/s41591-022-01689-3  

23. Katsoularis I, Fonseca-Rodríguez O, Farrington P, Jerndal H, Lundevaller EH, Sund M, et al. Risks of deep 
vein thrombosis, pulmonary embolism, and bleeding after covid-19: nationwide self-controlled cases 
series and matched cohort study. BMJ [Internet]. British Medical Journal Publishing Group; 2022 [cited 
2022 Apr 8];377:e069590. Available from: https://www.bmj.com/content/377/bmj-2021-069590  

24. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology of multimorbidity and 
implications for health care, research, and medical education: A cross-sectional study. The Lancet 
[Internet]. Elsevier B.V.; 2012 [cited 2022 Jun 4];380:37–43. Available from: 
http://www.thelancet.com/article/S0140673612602402/fulltext  

25. Taquet M, Geddes JR, Husain M, Luciano S, Harrison PJ. 6-month neurological and psychiatric outcomes 
in 236 379 survivors of COVID-19: a retrospective cohort study using electronic health records. The 
Lancet Psychiatry [Internet]. Elsevier Ltd; 2021 [cited 2022 Apr 10];8:416–27. Available from: 
http://www.thelancet.com/article/S2215036621000845/fulltext  

26. Sandler CX, Wyller VBB, Moss-Morris R, Buchwald D, Crawley E, Hautvast J, et al. Long COVID and Post-
infective Fatigue Syndrome: A Review. Open Forum Infectious Diseases [Internet]. Oxford University 
Press; 2021 [cited 2022 Apr 20];8. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8496765/  

27. Stormorken E, Jason LA, Kirkevold M. Factors impacting the illness trajectory of post-infectious fatigue 
syndrome: a qualitative study of adults’ experiences. BMC Public Health [Internet]. BioMed Central; 
2017 [cited 2022 Jun 15];17. Available from: 
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4968-2  

28. Yong SJ. Long COVID or post-COVID-19 syndrome: putative pathophysiology, risk factors, and 
treatments. Infectious Diseases [Internet]. Taylor and Francis Ltd.; 2021 [cited 2022 Apr 11];53:737–
54. Available from: https://www.tandfonline.com/doi/abs/10.1080/23744235.2021.1924397  

29. Global COVID-19 Clinical Platform Case Report Form (CRF) for Post COVID condition (Post COVID-19 
CRF) [Internet]. [cited 2022 Apr 20]. Available from: https://www.who.int/publications/i/item/global-
covid-19-clinical-platform-case-report-form-(crf)-for-post-covid-conditions-(post-covid-19-crf-)  

30. Reid J, Michelson K, Siepmann I, Mason-Jones A, Simon J. Addressing the long shadows of the COVID--
19 pandemic’s unjust, unequal, deep, widespread and enduring impacts over the next decade. 2022;  

https://www.mdpi.com/1999-4915/13/4/700
https://pubmed.ncbi.nlm.nih.gov/21946660/
https://pubmed.ncbi.nlm.nih.gov/29961847/
https://pubmed.ncbi.nlm.nih.gov/33892403/
http://dx.doi.org/10.1136/
https://www.nature.com/articles/s41591-022-01689-3
https://www.bmj.com/content/377/bmj-2021-069590
http://www.thelancet.com/article/S0140673612602402/fulltext
http://www.thelancet.com/article/S2215036621000845/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8496765/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4968-2
https://www.tandfonline.com/doi/abs/10.1080/23744235.2021.1924397
https://www.who.int/publications/i/item/global-covid-19-clinical-platform-case-report-form-(crf)-for-post-covid-conditions-(post-covid-19-crf-
https://www.who.int/publications/i/item/global-covid-19-clinical-platform-case-report-form-(crf)-for-post-covid-conditions-(post-covid-19-crf-


   
 

16 
 

31. Alwan NA. Lessons from Long COVID: working with patients to design better research. Nature Reviews 
Immunology 2022 [Internet]. Nature Publishing Group; 2022 [cited 2022 Feb 17];1–2. Available from: 
https://www.nature.com/articles/s41577-022-00692-6  

32. Mantovani A, Rinaldi E, Zusi C, Beatrice G, Saccomani MD, Dalbeni A. Coronavirus disease 2019 (COVID-
19) in children and/or adolescents: a meta-analysis. Pediatr Res [Internet]. Pediatr Res; 2021 [cited 
2022 Jun 4];89:733–7. Available from: https://pubmed.ncbi.nlm.nih.gov/32555539/  

33. Variation in the COVID-19 infection–fatality ratio by age, time, and geography during the pre-vaccine 
era: a systematic analysis. The Lancet. Elsevier; 2022;399:1469–88.  

34. Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK - Office for 
National Statistics [Internet]. [cited 2022 Jan 26]. Available from: 
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseas
es/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6january2
022  

35. Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK - Office for 
National Statistics [Internet]. [cited 2022 Jan 26]. Available from: 
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseas
es/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4novemb
er2021  

36. Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK - Office for 
National Statistics [Internet]. [cited 2022 Jun 13]. Available from: 
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseas
es/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1june202
2  

37. Zimmermann P, Pittet LF, Curtis N. How Common is Long COVID in Children and Adolescents? The 
Pediatric Infectious Disease Journal [Internet]. Wolters Kluwer Health; 2021 [cited 2022 Jan 
25];40:e482. Available from: https://pubmed.ncbi.nlm.nih.gov/34870392/  

38. Blankenburg J, Wekenborg MK, Reichert J, Kirsten C, Kahre E, Haag L, et al. Mental Health of 
Adolescents in the Pandemic: Long-COVID-19 or Long-Pandemic Syndrome? SSRN Electronic Journal 
[Internet]. Elsevier BV; 2021 [cited 2022 Jan 25]; Available from: 
https://papers.ssrn.com/abstract=3844826  

39. Radtke T, Ulyte A, Puhan MA, Kriemler S. Long-term Symptoms After SARS-CoV-2 Infection in Children 
and Adolescents. JAMA [Internet]. American Medical Association; 2021 [cited 2022 Jan 25];326:869–
71. Available from: https://jamanetwork.com/journals/jama/fullarticle/2782164  

40. Miller F, Nguyen V, Navaratnam A, Shrotri M, Kovar J, Hayward AC, et al. Prevalence of persistent 
symptoms in children during the COVID-19 pandemic: evidence from a household cohort study in 
England and Wales. 2021 [cited 2022 Jan 25]; Available from: 
https://europepmc.org/article/PPR/PPR351807  

41. Molteni E, Sudre CH, Canas LS, Bhopal SS, Hughes RC, Antonelli M, et al. Illness duration and symptom 
profile in symptomatic UK school-aged children tested for SARS-CoV-2. The Lancet Child and 
Adolescent Health [Internet]. Elsevier B.V.; 2021 [cited 2022 Apr 11];5:708–18. Available from: 
http://www.thelancet.com/article/S235246422100198X/fulltext  

42. Guidance for diagnostic testing of cases with severe acute hepatitis of unknown aetiology in children 
[Internet]. [cited 2022 May 26]. Available from: https://www.ecdc.europa.eu/en/publications-
data/guidance-diagnostic-testing-cases-severe-acute-hepatitis-unknown-aetiology  

43. Kendall EK, Olaker VR, Kaelber DC, Xu R, Davis PB. Elevated liver enzymes and bilirubin following SARS-
CoV-2 infection in children under 10. medRxiv [Internet]. Cold Spring Harbor Laboratory Press; 2022 
[cited 2022 May 26];2022.05.10.22274866. Available from: 
https://www.medrxiv.org/content/10.1101/2022.05.10.22274866v1  

44. Araújo LA de, Veloso CF, Souza M de C, Azevedo JMC de, Tarro G. The potential impact of the COVID-
19 pandemic on child growth and development: a systematic review. J Pediatr (Rio J) [Internet]. J 
Pediatr (Rio J); 2021 [cited 2022 Jun 4];97:369–77. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32980318/  

https://www.nature.com/articles/s41577-022-00692-6
https://pubmed.ncbi.nlm.nih.gov/32555539/
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6january2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6january2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6january2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4november2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4november2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/4november2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1june2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1june2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1june2022
https://pubmed.ncbi.nlm.nih.gov/34870392/
https://papers.ssrn.com/abstract=3844826
https://jamanetwork.com/journals/jama/fullarticle/2782164
https://europepmc.org/article/PPR/PPR351807
http://www.thelancet.com/article/S235246422100198X/fulltext
https://www.ecdc.europa.eu/en/publications-data/guidance-diagnostic-testing-cases-severe-acute-hepatitis-unknown-aetiology
https://www.ecdc.europa.eu/en/publications-data/guidance-diagnostic-testing-cases-severe-acute-hepatitis-unknown-aetiology
https://www.medrxiv.org/content/10.1101/2022.05.10.22274866v1
https://pubmed.ncbi.nlm.nih.gov/32980318/


   
 

17 
 

45. Izquierdo-Pujol J, Moron-Lopez S, Dalmau J, Gonzalez-Aumatell A, Carreras-Abad C, Mendez M, et al. 
Post COVID-19 Condition in Children and Adolescents: An Emerging Problem. Front Pediatr [Internet]. 
Front Pediatr; 2022 [cited 2022 Jun 4];10. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35633949/  

46. Baraniuk C. Covid-19: How Europe is approaching long covid. BMJ [Internet]. British Medical Journal 
Publishing Group; 2022 [cited 2022 Feb 22];376:o158. Available from: 
https://www.bmj.com/content/376/bmj.o158  

47. Long Covid Scotland [Internet]. [cited 2022 Apr 5]. Available from: 
https://www.longcovid.scot/support%20INEQUALITIES  

48. Supporting documents - Coronavirus (COVID-19): Scotland’s Long Covid service - gov.scot [Internet]. 
[cited 2022 Apr 5]. Available from: https://www.gov.scot/publications/scotlands-long-covid-
service/documents/  

49. criticalcarerecovery.com -spread throughout Scotland [Internet]. [cited 2022 Apr 5]. Available from: 
https://www.ed.ac.uk/files/atoms/files/pam_ramsay_-_whatsnew_june_2017-final.pdf  

50. Guidance on “Long COVID” as a Disability Under the ADA, Section | HHS.gov [Internet]. [cited 2022 Apr 
20]. Available from: https://www.hhs.gov/civil-rights/for-providers/civil-rights-covid19/guidance-
long-covid-disability/index.html  

51. Berger Z, Altiery De Jesus V, Assoumou SA, Greenhalgh T. Long COVID and Health Inequities: The Role 
of Primary Care. The Milbank Quarterly [Internet]. John Wiley & Sons, Ltd; 2021 [cited 2021 Dec 
8];99:519–41. Available from: https://onlinelibrary.wiley.com/doi/full/10.1111/1468-0009.12505  

52. Uphoff EP, Lombardo C, Johnston G, Weeks L, Rodgers M, Dawson S, et al. Mental health among 
healthcare workers and other vulnerable groups during the COVID-19 pandemic and other coronavirus 
outbreaks: A rapid systematic review. PLOS ONE [Internet]. Public Library of Science; 2021 [cited 2022 
Jun 15];16:e0254821. Available from: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0254821  

53. Burstrom B, Tao W. Social determinants of health and inequalities in COVID-19. European Journal of 
Public Health [Internet]. Oxford Academic; 2020 [cited 2022 Jun 15];30:617–8. Available from: 
https://academic.oup.com/eurpub/article/30/4/617/5868718  

54. Wang Z, Tang K. Combating COVID-19: health equity matters. Nature Medicine. Nature Research; 
2020;26:458.  

55. Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re’em Y, et al. Characterizing long COVID in an 
international cohort: 7 months of symptoms and their impact. EClinicalMedicine [Internet]. 
EClinicalMedicine; 2021 [cited 2021 Dec 9];38:101019. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34308300/  

56. Dorn A van, Cooney RE, Sabin ML. COVID-19 exacerbating inequalities in the US. The Lancet [Internet]. 
Elsevier; 2020 [cited 2022 Feb 17];395:1243–4. Available from: 
http://www.thelancet.com/article/S014067362030893X/fulltext  

57. Study shows inequalities in addressing post-acute neurological manifestations of COVID-19 [Internet]. 
[cited 2022 Feb 17]. Available from: https://www.news-medical.net/news/20220119/Study-shows-
inequalities-in-addressing-post-acute-neurological-manifestations-of-COVID-19.aspx  

58. Nolen LST, Mukerji SS, Mejia NI. Post-acute neurological consequences of COVID-19: an unequal 
burden. Nature Medicine [Internet]. Nature Research; 2022 [cited 2022 Feb 17];28:20–3. Available 
from: https://www.news-medical.net/news/20220119/Study-shows-inequalities-in-addressing-post-
acute-neurological-manifestations-of-COVID-19.aspx  

59. Bakshi S, Schiavoni KH, Carlson LC, Chang TE, Flaster AO, Forester BP, et al. The essential role of 
population health during and beyond COVID-19. American Journal of Managed Care. Ascend Media; 
2021;27.  

60. European Commission. EU strategic framework on health and safety at work 2021-2027 Occupational 
safety and health in a changing world of work {SWD(2021) 148 final} - {SWD(2021) 149 final} [Internet]. 
2021 [cited 2022 Jun 15]. Available from: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52021DC0323&from=EN  

https://pubmed.ncbi.nlm.nih.gov/35633949/
https://www.bmj.com/content/376/bmj.o158
https://www.longcovid.scot/support%20INEQUALITIES
https://www.gov.scot/publications/scotlands-long-covid-service/documents/
https://www.gov.scot/publications/scotlands-long-covid-service/documents/
https://www.ed.ac.uk/files/atoms/files/pam_ramsay_-_whatsnew_june_2017-final.pdf
https://www.hhs.gov/civil-rights/for-providers/civil-rights-covid19/guidance-long-covid-disability/index.html
https://www.hhs.gov/civil-rights/for-providers/civil-rights-covid19/guidance-long-covid-disability/index.html
https://onlinelibrary.wiley.com/doi/full/10.1111/1468-0009.12505
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0254821
https://academic.oup.com/eurpub/article/30/4/617/5868718
https://pubmed.ncbi.nlm.nih.gov/34308300/
http://www.thelancet.com/article/S014067362030893X/fulltext
https://www.news-medical.net/news/20220119/Study-shows-inequalities-in-addressing-post-acute-neurological-manifestations-of-COVID-19.aspx
https://www.news-medical.net/news/20220119/Study-shows-inequalities-in-addressing-post-acute-neurological-manifestations-of-COVID-19.aspx
https://www.news-medical.net/news/20220119/Study-shows-inequalities-in-addressing-post-acute-neurological-manifestations-of-COVID-19.aspx
https://www.news-medical.net/news/20220119/Study-shows-inequalities-in-addressing-post-acute-neurological-manifestations-of-COVID-19.aspx
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0323&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52021DC0323&from=EN


   
 

18 
 

61. Côté D, Durant S, MacEachen E, Majowicz S, Meyer S, Huynh AT, et al. A rapid scoping review of COVID-
19 and vulnerable workers: Intersecting occupational and public health issues. Am J Ind Med 
[Internet]. Am J Ind Med; 2021 [cited 2022 Jun 15];64:551–66. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34003502/  

62. Coraci D, Fusco A, Frizziero A, Giovannini S, Biscotti L, Padua L. Global approaches for global challenges: 
The possible support of rehabilitation in the management of COVID‐19. Journal of Medical Virology 
[Internet]. Wiley-Blackwell; 2020 [cited 2022 Jun 15];92:1739–40. Available from: 
https://onlinelibrary.wiley.com/doi/10.1002/jmv.25829  

63. Demeco A, Marotta N, Barletta M, Pino I, Marinaro C, Petraroli A, et al. Rehabilitation of patients post-
COVID-19 infection: a literature review. Journal of International Medical Research [Internet]. SAGE 
Publications Ltd; 2020 [cited 2022 Jun 15];48. Available from: 
https://journals.sagepub.com/doi/full/10.1177/0300060520948382  

64. de Biase S, Cook L, Skelton DA, Witham M, ten Hove R. The COVID-19 rehabilitation pandemic. Age and 
Ageing [Internet]. Oxford Academic; 2020 [cited 2022 Jun 15];49:696–700. Available from: 
https://academic.oup.com/ageing/article/49/5/696/5848215  

65. Guidance on long-term COVID-19 sickness absences | NHS Employers [Internet]. [cited 2022 Jun 4]. 
Available from: https://www.nhsemployers.org/news/guidance-long-term-covid-19-sickness-
absences  

66. Guidance on “Long COVID” as a Disability Under the ADA, Section | HHS.gov [Internet]. [cited 2022 Jun 
4]. Available from: https://www.hhs.gov/civil-rights/for-providers/civil-rights-covid19/guidance-long-
covid-disability/index.html  

67. Ledford H. Do vaccines protect against long COVID? What the data say. Nature. NLM (Medline); 
2021;599:546–8.  

68. Antonelli M, Penfold RS, Merino J, Sudre CH, Molteni E, Berry S, et al. Risk factors and disease profile 
of post-vaccination SARS-CoV-2 infection in UK users of the COVID Symptom Study app: a prospective, 
community-based, nested, case-control study. The Lancet Infectious Diseases [Internet]. Elsevier Ltd; 
2022 [cited 2022 Feb 16];22:43–55. Available from: 
http://www.thelancet.com/article/S1473309921004606/fulltext  

69. Kuodi P, Gorelik Y, Zayyad H, Wertheim O, Wiegler KB, Jabal KA, et al. Association between vaccination 
status and reported incidence of post-acute COVID-19 symptoms in Israel: a cross-sectional study of 
patients tested between March 2020 and November 2021. medRxiv [Internet]. Cold Spring Harbor 
Laboratory Press; 2022 [cited 2022 Feb 17];2022.01.05.22268800. Available from: 
https://www.medrxiv.org/content/10.1101/2022.01.05.22268800v2  

70. UKHSA review shows vaccinated less likely to have long COVID than unvaccinated - GOV.UK [Internet]. 
[cited 2022 Feb 22]. Available from: https://www.gov.uk/government/news/ukhsa-review-shows-
vaccinated-less-likely-to-have-long-covid-than-unvaccinated  

71. Taquet M, Dercon Q, Harrison PJ. Six-month sequelae of post-vaccination SARS-CoV-2 infection: a 
retrospective cohort study of 10,024 breakthrough infections. medRxiv [Internet]. Cold Spring Harbor 
Laboratory Press; 2021 [cited 2022 Feb 17];2021.10.26.21265508. Available from: 
https://www.medrxiv.org/content/10.1101/2021.10.26.21265508v3  

72. Antonelli M, Pujol JC, Spector TD, Ourselin S, Steves CJ. Risk of long COVID associated with delta versus 
omicron variants of SARS-CoV-2. The Lancet [Internet]. Elsevier; 2022 [cited 2022 Jun 16];399:2263–
4. Available from: http://www.thelancet.com/article/S0140673622009412/fulltext  

73. Strain WD, Sherwood O, Banerjee A, van der Togt V, Hishmeh L, Rossman J. The Impact of COVID 
Vaccination on Symptoms of Long COVID. An International Survey of People with Lived Experience of 
Long COVID. SSRN Electronic Journal [Internet]. Elsevier BV; 2021 [cited 2022 Feb 13]; Available from: 
https://papers.ssrn.com/abstract=3868856  

74. Tran V-T, Perrodeau E, Saldanha J, Pane I, Ravaud P. Efficacy of COVID-19 Vaccination on the Symptoms 
of Patients With Long COVID: A Target Trial Emulation Using Data From the ComPaRe e-Cohort in 
France. SSRN Electronic Journal [Internet]. Elsevier BV; 2021 [cited 2022 Feb 13]; Available from: 
https://papers.ssrn.com/abstract=3932953  

https://pubmed.ncbi.nlm.nih.gov/34003502/
https://onlinelibrary.wiley.com/doi/10.1002/jmv.25829
https://journals.sagepub.com/doi/full/10.1177/0300060520948382
https://academic.oup.com/ageing/article/49/5/696/5848215
https://www.nhsemployers.org/news/guidance-long-term-covid-19-sickness-absences
https://www.nhsemployers.org/news/guidance-long-term-covid-19-sickness-absences
https://www.hhs.gov/civil-rights/for-providers/civil-rights-covid19/guidance-long-covid-disability/index.html
https://www.hhs.gov/civil-rights/for-providers/civil-rights-covid19/guidance-long-covid-disability/index.html
http://www.thelancet.com/article/S1473309921004606/fulltext
https://www.medrxiv.org/content/10.1101/2022.01.05.22268800v2
https://www.gov.uk/government/news/ukhsa-review-shows-vaccinated-less-likely-to-have-long-covid-than-unvaccinated
https://www.gov.uk/government/news/ukhsa-review-shows-vaccinated-less-likely-to-have-long-covid-than-unvaccinated
https://www.medrxiv.org/content/10.1101/2021.10.26.21265508v3
http://www.thelancet.com/article/S0140673622009412/fulltext
https://papers.ssrn.com/abstract=3868856
https://papers.ssrn.com/abstract=3932953


   
 

19 
 

75. Nagaoka K, Fujiwara T, Ito J. Do income inequality and social capital associate with measles-containing 
vaccine coverage rate? Vaccine. Elsevier; 2012;30:7481–8.  

76. Gao Y, Kc A, Chen C, Huang Y, Wang Y, Zou S, et al. Inequality in measles vaccination coverage in the 
“big six” countries of the WHO South-East Asia region. 
https://doi.org/101080/2164551520201736450 [Internet]. Taylor & Francis; 2020 [cited 2022 Jun 
15];16:1485–97. Available from: 
https://www.tandfonline.com/doi/abs/10.1080/21645515.2020.1736450  

77. Venkatesan P. Managing infectious diseases in DR Congo: lessons learned from Ebola. The Lancet 
Microbe [Internet]. Elsevier; 2020 [cited 2022 Jun 15];1:e153. Available from: 
http://www.thelancet.com/article/S2666524720301026/fulltext  

78. Quinn SC, Kumar S. Health inequalities and infectious disease epidemics: A challenge for global health 
security. Biosecurity and Bioterrorism [Internet]. Mary Ann Liebert Inc.; 2014 [cited 2022 Jun 
15];12:263–73. Available from: https://www.liebertpub.com/doi/10.1089/bsp.2014.0032  

79. Smyth DS. COVID-19, Ebola, and Measles: Achieving Sustainability in the Era of Emerging and 
Reemerging Infectious Diseases. https://doi.org/101080/0013915720201820295 [Internet]. 
Routledge; 2020 [cited 2022 Jun 15];62:31–40. Available from: 
https://www.tandfonline.com/doi/abs/10.1080/00139157.2020.1820295  

80. Hrzic R, Peixoto VR, Mason-Jones AJ, McCallum A. Is it really time to ditch the mask? BMJ [Internet]. 
BMJ; 2022 [cited 2022 Jun 4];377:o1186. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35545285/  

81. Alwan NA. The road to addressing Long Covid. Science [Internet]. Science; 2021 [cited 2022 Feb 
18];373:491–3. Available from: https://pubmed.ncbi.nlm.nih.gov/34326224/  

  

 

https://www.tandfonline.com/doi/abs/10.1080/21645515.2020.1736450
http://www.thelancet.com/article/S2666524720301026/fulltext
https://www.liebertpub.com/doi/10.1089/bsp.2014.0032
https://www.tandfonline.com/doi/abs/10.1080/00139157.2020.1820295
https://pubmed.ncbi.nlm.nih.gov/35545285/
https://pubmed.ncbi.nlm.nih.gov/34326224/


   
 

20 
 

Appendix – table of Long Covid definitions 

Nomenclature Authoritative 
Sources 

Diagnostic 
Features  

Who is 
affected? 

Key 
questions 

Key References  

Post covid-19 
condition 
(Long covid) 

WHO 
definition 
 
NIHR 

>3 months, 
probable or 
confirmed 
infection, for 60 
days 

Add a 
comment 
on age 
distribution 
and gender 

How different 
is this from 
other post-
viral 
syndromes 
such as 
Chronic 
Fatigue 
Syndrome or 
ME? 

NIHR. A dynamic review of the evidence around ongoing 
Covid19 (often called Long Covid). 16.03.21 
https://evidence.nihr.ac.uk/themed-review/living-with-
covid19-second-review/  
 

Post-Intensive 
Care 
Syndrome 
(PICS) 

 PICS is defined as 
new or 
worsening 
impairment in 
physical (ICU-
acquired 
neuromuscular 
weakness), 
cognitive 
(thinking and 
judgment), or 
mental health 
status arising 
after critical 
illness and 
persisting 
beyond 

ICU 
patients 

Is this specific 
to COVID-19 
or how far 
related to 
generic issues 
from lengthy 
periods in ICU 
or other 
critical care 
and 
respiratory 
support? 

https://doi.org/10.1164/rccm.202010-3823LE    

https://evidence.nihr.ac.uk/themed-review/living-with-covid19-second-review/
https://evidence.nihr.ac.uk/themed-review/living-with-covid19-second-review/
https://doi.org/10.1164/rccm.202010-3823LE
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discharge from 
the acute care 
setting 

Multisystem 
inflammatory 
syndrome in 
children (MIS-
C) associated 
with COVID-19  

 It shares clinical 
features with 
Kawasaki disease 
(KD), KD shock, 
and toxic shock 
syndrome. 
Clinical features 
include 
persistent fever, 
severe illness 
with involvement 
of multiple organ 
systems, and 
elevated 
inflammatory 
markers 

Seen up to 
age – what 
is the 
range?? 

Can we define 
new features 
not seen with 
other 
infections? 

 

Post-Covid-19 
neurological 
syndrome 
(PCNS) 

? Loss of taste and 
smell, cephalgia, 
dizziness, 
neuropsychiatric 
disorders, 
ischaemic stroke, 
encephalitis 

Age and 
gender 
distribution 
comment 

  

Long Covid GCMSC 
definition 

Persistence of 
symptoms 
(present or not 
at the onset of 
the  
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infection) after 1 
month of 
infection 
 

COVID-19 
Sequelae 

GCMSC 
definition 

Irreversible 
tissue damage 
continuing after 
12 weeks that 
could trigger 
different  
degrees of 
permanent 
dysfunction and 
associated 
symptomatology. 

   

Post-Acute 
COVID 
syndrome 
(PACS) 

GCMSC 
definition 

Long covid + 
sequelae 

 Distinguishing 
between 
PACS 
symptoms 
e.g. (cardiac 
symptoms) 
and PACS 
(cardiac) 
conditions?  

 

Persistent 
post-covid 

 >24 weeks    

Post COVID 
exacerbations 
of particular 
chronic 

 COPD and lung 
volume 
deterioration 
after acute 

Patients 
with COPD 
before 
COVID-19 
infection 

What forms 
of pulmonary 
and wider 
rehabilitation 

https://doi.org/10.1016/j.eclinm.2021.100789 
 
https://doi.org/10.1016/j.arrct.2022.100185  

https://doi.org/10.1016/j.eclinm.2021.100789
https://doi.org/10.1016/j.arrct.2022.100185
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conditions 
(examples) 

infection 
recovery 

or support 
are needed? 

  Heart Failure 
deterioration 
after acute 
infection 
recovery 

Patients 
with heart 
failure 
before 
COVID-19 
infection 

What forms 
of cardiac and 
wider 
rehabilitation 
or support 
are needed? 

https://www.internationaljournalofcardiology.com/article/S0167-
5273(21)02045-3/fulltext#relatedArticles  

 

https://www.internationaljournalofcardiology.com/article/S0167-5273(21)02045-3/fulltext#relatedArticles
https://www.internationaljournalofcardiology.com/article/S0167-5273(21)02045-3/fulltext#relatedArticles

