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Abstract

Background: Long-term health effects associated with SARS-CoV-2 pose major
challenges for public health and health research worldwide.

Methods: Based on an ongoing literature review, a narrative review (as of June
2025) on the epidemiology and public health implications of long COVID in adults
was compiled.

Results: According to population-based, controlled studies, long COVID symp-
toms occur with a frequency of approximately 10 to 15% in adults infected with
SARS-CoV-2. In addition to COVID-19 vaccination status and virus variant, the
risk of experiencing long COVID symptoms is primarily influenced by pre-existing
health conditions and sociodemographic factors. In most affected individuals,
long COVID symptoms resolve within a year. Particularly multiple and prolonged
symptoms can be associated with significant impairments in quality of life, every-
day functioning and social participation, as well as an increased need for health-
care. In addition, there is growing evidence of an infection-associated increase in
newly diagnosed symptom complexes, organ damage and chronic diseases, con-
tributing to the ongoing public health relevance of long COVID.

Conclusions: Long COVID is not only a major burden for those affected and their
families, but also has unpredictable long-term consequences for public health and
the healthcare system.

Keywords: Long COVID, Post COVID syndrome, Post COVID-19 condition, Post-
acute sequelae of COVID-19, SARS-CoV-2 pandemic, Post-acute infection syndrome,
COVID-19, SARS-CoV-2, Public health

1. Introduction

Since summer 2020, reports have been circulating, initially on social media [1] and
then increasingly in international clinical and epidemiological studies, of health
complaints that persisted beyond the acute phase of SARS-CoV-2 infection, re-
curred or even developed anew — even in individuals who initially had mild or no
COVID-19 symptoms and were previously healthy. In 2021, this novel infection-as-
sociated condition was defined as ‘post COVID-19 condition’ by the World Health
Organization (WHO) and included in the International Statistical Classification of
Diseases and Related Health Problems (ICD-10) [2—4]. The long-term health effects
of SARS-CoV-2 infection are generally referred to as ‘long COVID’ and, according
to current knowledge, include non-specific complaints and symptom complexes
that cannot be explained otherwise, as well as the worsening of pre-existing health
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conditions, organ damage and increased incidence of certain
chronic diseases [5-38].
A significantly delayed recovery or lasting impairments to

health, quality of life, and daily functioning impose a substan-

tial burden on affected individuals, their families, and society
at large — beyond the acute consequences of COVID-19. Long
COVID therefore remains the subject of intensive research
(Figure 1). Nevertheless, overall assessments from a public

health perspective remain challenging, partly due to the di-

versity and complexity of the clinical picture, the different

pathomechanisms and unclear diagnostic criteria. This nar-

rative review summarises current knowledge regarding the
definition, epidemiology, and consequences of long COVID
in adults, as well as briefly describes the healthcare provided
to patients with long COVID in Germany.
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Key messages

» In addition to non-specific symptoms (e.g. fatigue,
cognitive dysfunction and respiratory complaints),
long COVID also includes organ damage, worsening
of pre-existing health conditions and incident
medical diagnoses following SARS-CoV-2 infection.

» Long COVID symptoms occur in approximately 10
to 15% of adults in the period of at least twelve
weeks after SARS-CoV-2 infection.

» Approximately one in four to five people with long
COVID symptoms report significant limitations in
performing daily activities due to their symptoms.

» The risk of experiencing long COVID symptoms is
higher in women, people with pre-existing health
conditions and unvaccinated individuals, among
others.

> An estimated 15 % of those affected by long COVID
still have symptoms after one year.
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Figure 1: Monthly publications on long COVID (references indexed in PubMed). Source: LitCovid [9].

2. Methods
2.1 Literature review

This work is based on continuous literature searches, con-

sidering research literature on long COVID from January 2020
to June 2025. To initiate a literature screening workflow, a
search string alert setup was implemented in the PubMed
database in July 2021 for a weekly literature search on long

COVID. First, the introduced Supplementary Concept ‘post-

acute COVID-19 syndrome’ [Supplementary Concept] was

thematically combined with other keyword combinations re-

lated to long COVID using the Boolean operator OR, followed

later by the MeSH term ‘post-acute COVID-19 syndrome’

[MeSH]. The keyword combinations used were combined
from individual elements relating to chronicity (e.g. persist
* OR long OR post etc.) and Covid (Covid * OR Sars-Cov-2)

using the Boolean operator AND. After the introduction of
the LitCovid Long Covid filter LitCLONGCOVID f[filter] in
PubMed, this was set up as an additional alert in July 2022.
Between 2021 and 2025, the long COVID team at the Robert
Koch Institute (RKI) made several updates or additions to
the search strings in response to changes in the research lit-
erature on long COVID. Due to the large number of referenc-
es, filters were integrated for individual publication types (e.g.
for meta-analyses and reviews) and temporary, additional
search strings focusing on individual aspects (e.g. COVID-19
vaccination, virus variants, and incident diseases resulting
from SARS-CoV-2 infection) were added in order to address
specific research questions in addition to the broad literature
search on long COVID. In addition to searching PubMed,
Cochrane CENTRAL and the preprint search engine ‘PreVIEW’
were regularly searched, as well as the websites of PROSPE-
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RO (international prospective register of systematic reviews)

and OSF (Open Science Framework). Further manual search-

es were conducted with regard to publications of the long

COVID Surveillance by the British Office for National Statis-
tics (ONS) and the US Centers for Disease Control and Pre-

vention (CDC). In addition, press releases and guideline
publications in Germany were regularly checked as well as

secondary data analyses on long COVID from statutory so-
cial insurances, such as health insurance reports and publi-

cations by the Central Research Institute for Ambulatory
Health Care in Germany (Zi). The last automated PubMed
search took place on 30 June 2025. During the entire search

period, a total of 4,782 references were transferred to an End-

note database after an initial title/abstract screening.
2.2 Literature selection

The literature selection was carried out by the long COVID

team at the RKI, based on ongoing screening of newly pub-
lished articles in English or German focusing on the epide-
miology and public health relevance of long COVID. To de-

scribe the international findings, this article primarily includes

current publications with a higher level of evidence (umbrel-

la reviews, meta-analyses and systematic reviews). In the
case of original studies, particular consideration was given
to prospective cohort studies and population-based studies

with a control group (controlled studies) that compared in-

dividuals with and without a history of SARS-CoV-2 infection
in terms of existing health complaints and symptoms. The
focus was on studies that were based on the WHO'’s time

criterion for defining a ‘post COVID-19 condition’ and exam-

ined health complaints in the period of at least three months
after infection. In addition, population-based studies that
examined long COVID in predominantly non-hospitalised
individuals and controlled for possible influencing factors
(e.g. pre-existing conditions and diseases) were favoured to
describe the epidemiological data.

>
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3. Terminology and definition

The term ‘long COVID’ was coined by those affected in the
early stages of the SARS-CoV-2 pandemic [1]. However, there
are inconsistent, sometimes country-specific terminologies
and definitions for the long-term health effects of SARS-CoV-2
infection [5, 6, 10, 11]. What all terms have in common is that
they have a temporal basis for definition, but do not explic-
itly select the symptoms and diseases to be considered.

Based on the guidelines published at the end of 2020 by
the British National Institute for Health and Care Excellence
(NICE) on the care of patients with long-term effects of
COVID-19, the term ‘long COVID' is commonly used to
describe health problems from four weeks or more after
an acute SARS-CoV-2 infection (Figure 2) [12]. The terms
‘post-acute sequelae of COVID-19’ (PASC) and ‘post-acute
COVID-19 syndrome’ (PACS) are also used as synonyms for
long COVID [13, 14]. The so-called ‘post COVID-19 syndrome’
(PCS) encompasses symptoms that are still present more
than twelve weeks after a SARS-CoV-2 infection [12, 13, 15].
This temporal-descriptive approach is also followed by the
medical S1 guideline ‘Long/Post-COVID’ of the Association
of Scientific Medical Societies in Germany (AWMF) in its
definition of the terms [16].

Based on an international and scientifically based Delphi
consensus process, the WHO published a clinical case defi-
nition of a ‘post COVID-19 condition’ (PCC) in October
2021 [2], which has since been used or adapted primarily in
scientific studies [6, 10, 17]. According to the WHO definition,
‘post COVID-19 condition’ encompasses health complaints
that usually persist or newly develop three months after a
confirmed or probable SARS-CoV-2 infection and cannot be
explained by any other diagnosis. This includes symptoms
that last for at least two months or relapse and fluctuate, and
which generally have a negative impact on everyday function-
ing. A separate case definition of a post COVID-19 condition
for children and adolescents was added by the WHO in Feb-

Post COVID-19

Complaints and symptoms
after 12 weeks

1

N

weeks

Figure 2: Temporal classification of long-term health effects following SARS-CoV-2 infection.
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ruary 2023 [18]. According to the WHO, both case definitions

are to be considered provisional and may need to be adapt-

ed to new research findings.

In July 2024, the US National Academies of Sciences, En-
gineering, and Medicine (NASEM) published a working defi-

nition based on new scientific evidence that had become

available in the meantime [19]. For the first time, this defini-

tion moves beyond a symptom-based classification of ‘long

COVID'. Instead, it comprehensively characterises the con-

dition as an infection-associated chronic condition affecting

at least one organ system. To meet this definition, the con-

dition must have been present for at least three months,
whether continuous, relapsing, remitting, or progressive, and

may result in impaired daily functioning. In addition to indi-
vidual or multiple symptoms, the NASEM definition explic-

itly considers diagnosable symptom complexes and diseases,

such as newly developed medical conditions or an exacerba-
tion of a pre-existing health condition. Furthermore, accord-
ing to this definition, long COVID can also follow asympto-

matic or unrecognised SARS-CoV-2 infection.

Accordingly, existing definitions of long COVID differ pri-
marily in terms of the time interval since the previous SARS-
CoV-2 infection (e.g. = four vs. = twelve weeks) and with re-

gard to the consideration of diagnosable symptom

complexes and diseases. However, in clinical practice, a nar-
rower understanding of long COVID is favoured, in accord-

ance with the WHO definition, namely as a term for novel,

persistent, or recurrent symptoms following SARS-CoV-2 in-
fection that are not explained by an alternative diagno-

sis [6, 15]. For the diagnosis of PCS, the German S1 guideline
considers not only persistent symptoms and post-acute
new-onset sequelae attributed to SARS-CoV-2, but also the
COVID-19-related exacerbation of pre-existing conditions and

symptoms resulting from intensive care treatment (post-in-

tensive care syndrome (PICS)) [16].

In this article, ‘long COVID' is used as an umbrella term
to encompass the entire period beyond the acute SARS-CoV-2
infection, as well as the full range of possible long-term health

effects. However, consistent with WHO, NASEM, and Ger-

man S1 guidelines, the primary focus is on health complaints

occurring at least three months following SARS-CoV-2 infec-
tion (PCS). Accordingly, the presentation of findings will ex-

plicitly state whether referenced studies met this temporal
criterion. The term ‘post COVID-19 condition’ is only used
for medically diagnosed cases (according to the ICD) in the

description of healthcare provision and administrative sta-

tistics.
4. Clinical picture

Long COVID encompasses a variety of possible long-term
health effects following SARS-CoV-2 infection that can affect

different organ systems and occur individually or in combi-
nation [5-7]. Since the symptoms vary considerably in their
clinical manifestation and course, it has not yet been possi-
ble to define a uniform clinical picture for long COVID. The
underlying causes and mechanisms of the disease are also
not yet fully understood. For example, there is evidence that
the SARS-CoV-2 virus remains in the body (known as ‘virus
persistence’) and thus leads to health problems despite the
acute infection subsiding. Another hypothesis suggests that
long COVID is caused by the reactivation of latent viruses
(e.g. Epstein-Barr virus) as a result of SARS-CoV-2 infection.
Furthermore, the SARS-CoV-2 virus may cause misdirected
immunological processes that target the body’s own cells or
tissues and lead to chronic inflammation and blockages of
small blood vessels (known as ‘endothelial dysfunction’).
Changes in the gut microbiota may also be involved in the
development of long COVID [6, 8].

4.1 Long COVID symptoms

Non-specific health complaints following SARS-CoV-2 infec-
tion (known as ‘long COVID symptoms’) include, in particu-
lar severe exhaustion/tiredness (known as ‘fatigue’) and cog-
nitive impairments such as concentration and memory
problems (known as ‘brain fog’), but also lasting respiratory
symptoms such as shortness of breath and persistent
cough [20-23]. Similarly, the WHO’s clinical case definition
of a post COVID-19 condition also lists fatigue, shortness of
breath and cognitive dysfunction as symptoms frequently
associated with long COVID [2]. In addition to these three
symptom complexes, meta-analyses of controlled studies
identified a significantly increased risk of numerous other
post-acute complaints compared to individuals without con-
firmed infection, such as changes in smell and taste, hair
loss, palpitations, chest pain, muscle or joint pain, and
gastrointestinal complaints [24, 25].

There was also an increased risk of ‘post-exertional ma-
laise’ (PEM) [24], which was also identified as a ‘core out-
come’ of long COVID in adults based on an international
Delphi consensus process [21]. PEM (synonymous with
‘crash’) refers to a pronounced worsening of symptoms that
can occur even after mild physical or mental exertion, usu-
ally lasts until the following day and can persist for several
days or weeks [26].

4.2 Myalgic encephalomyelitis/chronic fatigue syndrome
(ME/CFS)

In some patients with long COVID, myalgic encephalomyeli-
tis/chronic fatigue syndrome (ME/CFS) can be identified as
a particularly severe subtype [27]. ME/CFS is characterised
by PEM as the cardinal symptom and is associated with sig-



J Health Monit. 2026;11:02. doi: 10.25646/13622

nificant limitations in quality of life, physical and mental func-
tioning in everyday life, and social participation [28-31].

It is currently unclear how many people are affected by
ME/CFS after a SARS-CoV-2 infection. Analyses of secondary
data from statutory health insurance (SHI) companies in
Germany show an approximately threefold higher risk of ME/
CFS after COVID-19 disease compared to non-infected
individuals [32]. Accordingly, following the SARS-CoV-2 pan-
demic, ongoing waves of COVID-19 are expected to lead
to an increase in ME/CFS cases in the population [28, 33].

4.3 Further long-term health effects

Epidemiological and clinical observational studies have re-
ported further possible symptom complexes (e.g. postural
orthostatic tachycardia syndrome (POTS)), organ damage
(e.g. chronic lung damage), worsening of pre-existing health
conditions, and increased incidence of new medical diagno-
ses (including certain chronic, non-communicable diseases)
in association with a previous SARS-CoV-2 infection [5-8].
These include neurological manifestations and neurodegen-
erative diseases (e.g. dementia), metabolic diseases (e.g. di-
abetes mellitus), cardiovascular diseases and autoimmune
diseases, as well as gastrointestinal disorders. Accordingly,
a meta-analysis of controlled studies also demonstrated a
higher incidence of numerous medical diagnoses at least
twelve weeks after SARS-CoV-2 infection compared to the
non-infected control group [7]. Increased incidence rates are

particularly evident in the first year after SARS-CoV-2 infec-

tion, but have also been reported for single organ systems

in longer observation periods of up to three years after infec-

tion [34-37].
A population-based cohort study from Germany (Corona

Monitoring Local (CoMoLo)) also demonstrated that, follow-
ing a period of over a year since previous SARS-CoV-2 infec-
tion, there was an increased risk of a variety of health com-

plaints compared to non-infected control subjects, including

new conditions of the lungs, liver, kidney, as well as cardio-

vascular or metabolic diseases [38]. Similarly, analyses of
German SHI data showed that adults had significantly more

new-onset morbidity at least three months after a document-

ed COVID-19 disease than controls without a confirmed

SARS-CoV-2 infection [32]. Increased incidences were report-

ed, for example, for autoimmune diseases [39] and atopic
dermatitis (neurodermatitis) [40].

4.4 Comparison with other post-acute infection syndromes
Long-term health effects (including ME/CFS) have already

been observed after other viral infections, such as influenza
or Pfeiffer’s glandular fever caused by the Epstein-Barr virus

(known as ‘post-acute infection syndromes’ (PAIS)) [41]. Cur-

rent study results suggest that in both COVID-19 and sea-
sonal influenza, the burden of post-acute health problems
may actually be higher than during the acute phase of the
illness [42]. In COVID-19, however, both the acute and post-
acute phases of the disease showed a greater impact on all
organ systems (with the exception of the respiratory tract)
compared to influenza. Other studies also point to a higher
risk of long-term health effects after SARS-CoV-2 infection
than after influenza infection [34, 43—49], but the findings are
heterogeneous [50, 51]. In addition, there are only a few stud-
ies to date that have investigated long COVID in comparison
with non-SARS-CoV-2-associated post-acute infection syn-
dromes, so further research is needed.

5. Epidemiological data

The majority of international studies on the epidemiology of
long COVID refer to symptoms that cannot be explained by
other causes, based on the WHO case definition [2]. The full
range of possible long-term health effects associated with
SARS-CoV-2 infection, including incident medical diagnoses
or the worsening of a pre-existing condition, cannot yet be
estimated and is not considered in the presentation of the
epidemiological data. Furthermore, when interpreting the
findings, it should be noted that severely affected individuals
(e.g. those with ME/CFS) may generally underrepresented in
population-based studies.

5.1 Frequency

Prevalence estimates for long COVID vary considerably be-
tween individual studies and are not directly comparable
due to the large methodological heterogeneity [52]. Differ-
ences arise, among other things, depending on the data ba-
sis, composition of the study population, long COVID defi-
nition, duration of follow-up and the consideration of
possible influencing factors [10, 17,22, 52, 53]. Furthermore,
the majority of studies on long COVID do not have a control
group and focus solely on non-specific symptoms that are
generally common in the general population, e.g. in the con-
text of other (possibly pre-existing) conditions. Consequently,
the symptoms reported cannot be clearly attributed to a pri-
or SARS-CoV-2 infection [17,22,52,53]. As a result, some
previous systematic reviews and meta-analyses have report-
ed very high prevalence estimates of long COVID symptoms
following SARS-CoV-2 infection [52]. For example, a meta-
analysis of prospective studies estimates the frequency of
at least one persistent or new symptom from three to six
months after a confirmed COVID-19 diagnosis to be over
50% [22].

More reliable estimates come from controlled studies
that have compared the occurrence of health complaints in
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people with and without a history of SARS-CoV-2 infection.
These studies indicate a comparatively low prevalence of long
COVID [52,54]. For example, a meta-analysis of controlled
studies conducted up to mid-February 2023 estimated the
pooled prevalence of at least one reported long COVID-as-
sociated symptom at least three months after confirmed
SARS-CoV-2 infection to be 40.9%. Among participants in
the control group (without confirmed infection), the frequen-
cy was 25.4%. The prevalence difference between the infec-
tion and control group was therefore 15.5%, meaning that
the reported symptoms among participants in the infection
group can only be ascribed to a prior SARS-CoV-2 infection
in 15.5% of cases [24]. Based on a meta-analysis of controlled
studies conducted up to November 2021, the pooled risk dif-
ference for long COVID symptoms between SARS-CoV-2-in-
fected individuals and the control group was estimated at
10.1% [53]. This indicates that, at twelve weeks post-infection,
symptoms that were related to the preceding SARS-CoV-2
infection occurred in approximately one in ten infected indi-
viduals. In summary, based on meta-analyses of controlled
studies, it can be assumed that long COVID symptoms oc-
cur in adults at a frequency of approximately 10 to 15% in
the period of at least twelve weeks after SARS-CoV-2 infec-
tion. However, both meta-analyses also included studies with
non-representative, specific study populations (such as only
severe COVID-19 cases with hospitalisation). When all SARS-
CoV-2-infected in the population are taken into account (in-
cluding cases with asymptomatic or unnoticed SARS-CoV-2
infection), a lower frequency of long COVID symptoms must
therefore be assumed [22, 25, 53].

When limitations of everyday functioning due to symp-
toms are also taken into account (as required in the WHO
case definition [2]), a lower prevalence is to be expected, as
only one in four to five people with self-reported long COVID
symptoms report significant day-to-day activity limitation due
to the symptoms [55, 56]. Accordingly, ten British cohort stud-
ies recorded frequencies of long COVID symptoms that lim-
ited day-to-day function (twelve weeks or more after SARS-
CoV-2 infection) between 1.2% and 4.8 % [57]. Other studies
also suggest a prevalence of less than 10% for long COVID
symptoms after SARS-CoV-2 infection that are associated
with functional limitations [58, 59]. Lower estimates are also
seen when adjusting [24], for example for pre-existing health
complaints and diseases [60, 61]. For instance, the global risk
of long COVID symptoms in adults three months after symp-
tomatic SARS-CoV-2 infection, taking into account pre-exist-
ing health problems and the general presence of symptoms
in the population, was estimated at 6.2 % overall, based on
a multicentre, pooled analysis of population-based cohort
studies from 22 countries [20].

Over time, there appears to be a decline in the incidence
of long COVID-associated symptoms in adults with prior

SARS-CoV-2 infection. A systematic review conducted at the
end of 2022 already showed that the frequency of long COVID
symptoms could vary depending on the virus variant [62].
Since then, there has been further evidence that the occur-
rence of long COVID symptoms is less common in infections
with later SARS-CoV-2 variants such as Omicron and its
sub-variants compared to earlier variants [63—65]. According
to the RECOVER initiative of the US National Institutes of
Health, the prevalence of long COVID-associated symptoms
in infected individuals with the Omicron variant was only
around five percentage points higher (10% vs. 4.6 %) com-
pared to non-infected individuals six months following infec-
tion [66]. However, recent studies suggest that, in addition
to possible differences in the pathogenicity of the variants,
other factors may be relevant to the decreasing risk of long
COVID over time, such as higher immunity in the popula-
tion due to COVID-19 vaccinations [66—72]. Further research
is therefore needed to conclusively assess temporal trends,
considering the interplay of virus variant, (re)infections and
vaccination status [5,52].

5.2 Risk and protective factors

Systematic reviews and meta-analyses consistently show
that the risk of developing long COVID symptoms is par-
ticularly increased in cases of severe acute COVID-19 and
hospitalisation, as well as in cases of prolonged hospitali-
sation due to COVID-19 [25,52, 73-75]. However, since the
majority of people infected with SARS-CoV-2 have a mild
course of the disease, they account for more than 90% of
long COVID cases [5].

According to current findings, both the severity of acute
COVID-19 disease and the risk of long COVID are strongly
influenced by individual pre-existing health condi-
tions [52, 53, 75]. Thus, an increased risk of long COVID symp-
toms has been reported for a number of pre-existing condi-
tions and diseases, such as asthma and chronic obstructive
pulmonary disease (COPD) [76], as well as cardiovascular
disease [77]. There is also evidence that lifestyle factors such
as smoking or physical inactivity may increase the risk of long
COVID [75,78].

Furthermore, the risk of long COVID symptoms depends
on sociodemographic factors. Studies show that women are
at higher risk of long COVID symptoms than men [20, 52, 74].
Gender differences are also reported in terms of the type, se-
verity and duration of long COVID symptoms [25, 79], as well
as the potentially underlying disease mechanisms. Gen-
der-specific differences in the immune system and autoim-
mune responses are being discussed as a possible explana-
tion for differences in long COVID risk between men and
women [80, 81]. With regard to age, systematic reviews and
meta-analyses suggest a higher risk of long COVID symp-
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toms in middle-aged and older adults [6,52,53,73,75], al-
though the findings are heterogeneous [52]. There are differ-

ences depending on the predominant symptoms, with brain
fog or fatigue, for example, seeming to be more common
among younger adults [82]. Furthermore, there is evidence

that the risk of long COVID is influenced by social determi-
nants [83]. An increased risk of long COVID has been ob-

served in people living in areas with greater socioeconomic
deprivation [84]. Overall, however, the data on the influence

of social status or socio-spatial deprivation is limited and in-

conclusive [83]. Nevertheless, it can be assumed that existing
social differences in pre-existing conditions, lifestyle factors
and vaccination status contribute to social inequality in long
COVID [85].

With regard to prevention, current systematic reviews and

meta-analyses indicate that COVID-19 vaccination before in-
itial SARS-CoV-2 infection offers a certain degree of protec-

tion against long COVID [52, 86-88]. Being fully vaccinated
with at least two doses was shown to be more effective than

a single vaccination. Overall, however, the findings are heter-
ogeneous [87]. Furthermore, there is also evidence that anti-

viral drug therapy during acute SARS-CoV-2 infection could
reduce the risk of long COVID, especially in older people and
in patients at increased risk of severe COVID-19 [89,90]. In
addition, based on current knowledge, the best protection
against long COVID is to avoid SARS-CoV-2 infection and
reinfection [5], since individual studies suggest that each new
SARS-CoV-2 infection is a risk factor for long COVID [66, 9]1].
However, due to the limited and heterogeneous findings, the
role of reinfections with regard to the risk of long COVID has
not yet been conclusively clarified [68, 92].

5.3 Duration

Systematic reviews and meta-analyses suggest that long
COVID symptoms subside or disappear within a year in the
majority of those affected [24, 73]. A comparison of the pooled,
adjusted frequency of long COVID symptoms at three vs.
twelve months after symptomatic SARS-CoV-2 infection also
showed a significant decline over time. However, in a total
of 15.1% of participants with symptoms after three months,
the complaints were still present after one year [20]. Further

studies with longer follow-up periods of up to two years sug-

gest that the chance of long COVID symptoms subsiding
decreases over time, so that the complaints could become
increasingly chronic [93, 94].

A longer duration of long COVID symptoms is particu-

larly reported in cases with comorbidity, severe COVID-19
and previous hospitalisation [95]. The average time for long

COVID symptoms to resolve after mild COVID-19 was esti-

mated at four months, whereas the average recovery time for
people hospitalised due to COVID-19 was approximately nine

months [20]. A review based primarily on data from hospi-
talised individuals showed that 20% of those infected still
had at least one long COVID symptom three years after SARS-
CoV-2 infection [95]. Furthermore, there are differences de-
pending on the type of symptoms, with fatigue and neuropsy-
chiatric symptoms in particular appearing to have a longer
duration compared to other complaints [59,95-97]. In addi-
tion, studies suggest that the decline in symptoms may be
faster with the Omicron variant than with previous SARS-
CoV-2 variants [94].

Overall, the data on the duration of long COVID symp-
toms is still very limited and heterogeneous [5]. Some reviews
and meta-analyses report higher prevalence estimates for
long COVID symptoms over time. However, the significance
of these estimates is limited by the methodological hetero-
geneity of the largely uncontrolled studies. Furthermore, it
remains unclear to what extent single, persistent symptoms
are also accompanied by impairments in everyday function-

ing.

6. Care in Germany
6.1 Diagnosis and treatment

The AWMF S1 guideline ‘Long/Post-COVID’, which was de-
veloped under the leadership of the German Society for Pneu-
mology and Respiratory Medicine with the participation of
36 other professional societies, provides diagnostic and ther-
apeutic guidance with consensus-based recommendations
for basic diagnostics in patients with long COVID based on
the current state of knowledge [16]. To date, there are no spe-
cific diagnostic markers (examination or laboratory results)
for long COVID, so the clinical diagnosis of a post COVID-19
condition (ICD-10 code U09.9!) must be made on the basis
of a targeted, comprehensive medical history and examina-
tion [15, 16]. Besides, the differential diagnosis to distinguish
between pre-existing morbidity, indirect consequences of the
pandemic and ‘post-intensive care syndrome’ following in-
tensive medical treatment due to COVID-19 poses a major
challenge [16, 98].

According to the S1 guideline, the treatment of a post
COVID-19 condition is symptom-oriented, whereby the pres-
ence of PEM in particular must be taken into account when
coordinating an individual treatment plan [16]. There is cur-
rently no specific drug treatment available. However, the ex-
pert group ‘Long COVID Off-Label Use’ convened by the
German Federal Ministry of Health (BMG) at the Federal In-
stitute for Drugs and Medical Devices (BfArM) is currently
developing evidence-based recommendations on drugs that
are actually approved for other indications but can be used
in so-called ‘off-label use’ in the treatment of post COVID-19
condition [99]. For approved symptom-oriented drug therapy
(‘in-label use’), a ‘therapy compass’ from the expert group
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already provides guidance on suitable active substances
and groups of active ingredients [100]. In addition, rehabil-
itation is an important part of clinical healthcare, especial-
ly in more severe cases [16, 101-103]. The S2k medical guide-
line ‘COVID-19 and (early) rehabilitation’ contains practical
recommendations for rehabilitation of long COVID, based
on a structured consensus process involving experts [104].
A ‘key issues paper for medical rehabilitation in post COVID
syndrome’ was also presented by the German Pension In-
surance in collaboration with experts to supplement the med-
ical guidelines and describes requirements for an interdisci-
plinary treatment strategy for more complex cases [105].

General practitioners are usually the primary contact for
people with long COVID complaints. However, depending
on individual needs, interdisciplinary care with close coop-
eration between general practitioners and other specialist
care providers may be necessary, also including special out-
patient clinics or post COVID centres (e.g. for those most
severely affected) [15, 16, 103]. The process for the interdisci-
plinary, coordinated and structured care (so called healthcare
pathways) of patients with a post COVID-19 condition or
suspected long COVID was specified at the end of 2023 in
the long COVID guideline of the Federal Joint Commit-
tee [106]. To implement the guideline, several new services
for the reimbursement of outpatient care for post COVID-19
condition were included in the Uniform Assessment Stand-
ard, the basis for the German physician reimbursement sys-
tem, at the beginning of 2025. Among other things, services
and surcharges for people severely affected were also includ-
ed [107]. In addition, a post COVID-19 diagnosis is recog-
nised as a special care need when prescribing outpatient
remedies [108].

6.2 Treatment prevalence

According to data from the Central Research Institute for
Ambulatory Health Care in Germany (Zi), a total of 8.6 % of
all laboratory-confirmed COVID-19 patients (including chil-
dren and adolescents) treated by SHI-accredited physicians

Absolute number
400,000

300,000
200,000
100,000

Ql Q2 Q3 Q4 Q1 Q2 Q3
2021 2021 2021 2021 2022 2022 2022

during the study period from October 2020 to September
2021 had a diagnosed post COVID-19 condition (ICD-10 code
U09.9!) [109]. Referred to the total number of SARS-CoV-2
infections notified during the study period in accordance with
the German Infection Protection Act, the overall proportion
of post COVID cases was 7.6 %. In line with epidemiological
and clinical observational studies, a post COVID-19 condi-
tion was diagnosed more frequently in patients with pre-exist-
ing somatic and mental illnesses, irrespective of the age of
those affected [103]. Furthermore, the Zi data indicate that the
majority of patients with a medically diagnosed post COVID-19
condition did not require long-term treatment, as less than
one-fifth of those affected had to be treated for more than two
quarters between January and September 2021 [110].

Over the course of the pandemic, the highest treatment
prevalence was observed in the second quarter of 2022 with
371,705 cases (0.5%, 50 per 10,000 SHI insured persons);
since then, the numbers have been declining in accordance
with the epidemiological data (Figure 3) [111].

Overall, the prevalence of post COVID-19 conditions ob-
served in German SHI data is lower than the prevalence es-
timates for long COVID from international population-based
studies with control groups. However, it can be assumed that
existing long COVID symptoms are only recorded adminis-
tratively in a proportion of those affected [44,53, 112]. In ad-
dition to variations in diagnostic coding practices, the sub-
jective need for treatment as well as healthcare utilisation
behaviour are also relevant factors, particularly as these de-
pend on symptom severity and the degree of functional im-
pairment. A study from Western Australia showed that only
38.7% of respondents with reported long COVID symptoms
consulted a doctor two to three months after the acute in-
fection due to related health problems (corresponding to
7.1% of those infected) [113]. Moreover, existing symptoms
may not always be interpreted as a consequence of SARS-
CoV-2 infection by patients or their physicians — and there-
fore may be not documented as a post COVID-19 condition.
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Figure 3: Number of patients diagnosed with post COVID-19 condition in Germany (statutory health insurance members with an ICD-10 code U09.9!).
Source: Adapted from data provided by the Central Research Institute for Ambulatory Health Care in Germany (Zi) [111].




J Health Monit. 2026;11:02. doi: 10.25646/13622

7. Individual and societal consequences
7.1 Quality of life, everyday functioning and social
participation

Long COVID is associated with partly severe impairments in
health-related quality of life and everyday functioning, e.g. in
terms of cognitive performance [7,22, 114, 115]. This is par-
ticularly true for those who are severely affected, such as
those with multiple symptoms [23,116,117] or ME/
CFS [28,29]. Accordingly, analyses in OECD countries, taking
into account the reduced quality of life, point to a significant
loss of so-called ‘quality-adjusted life years’ (QALY) due to
long COVID [118].

Functional limitations due to long COVID can in turn have
a negative impact on the social participation of those affect-
ed, for instance in association with psychosocial challenges
and changes [115] and with regard to work ability and occu-
pational participation [119, 120]. A meta-analysis showed that
three to six months after confirmed COVID-19, about one-
third of those infected had not returned to work; after one
year, the proportion was about 17% [22].

According to data from the Scientific Institute of the Ger-
man statutory health insurance company AOK, 1.8 % of em-
ployed people insured with the AOK in Germany were on sick
leave at least once in 2023 due to the long-term effects of
COVID-19 [121]. In addition to a diagnosed post COVID-19
condition, documented chronic fatigue syndrome and symp-
toms lasting longer than 28 days after acute COVID-19 were
also considered. Compared to other illnesses, this resulted
in relatively long periods of absence from work, averaging
around 30 to 37 days per case. According to the German So-
cial Accident Insurance (DGUV), occupational diseases re-
lated to COVID-19 had also been recognised for 362,757 peo-
ple in Germany by December 2024 (as of 31 December
2024) [122]. In 2023, the German Pension Insurance approved
around 1,499 invalidity pensions in association with post
COVID [123].

Impairments of work ability, professional capacity or earn-
ing capacity due to long COVID also have societal and eco-
nomic consequences. A report by the European Commission
recorded a 0.3 to 0.5% decline in the labour supply on the
EU labour market in 2022 compared to the previous year as-
sociated with long COVID — particularly in terms of produc-
tivity losses, increased sick leaves, reduced working hours
and increased unemployment [124]. Results from the OECD
Patient-Reported Indicator Survey (PaRIS) suggest that sick
leave or unemployment due to long COVID particularly af-
fects people with pre-existing chronic conditions [11].

7.2 Health and use of healthcare services

People with long COVID report poorer self-rated mental and
physical health [11, 114, 117, 125] and increased use of outpa-
tient, inpatient and emergency medical services, accompa-
nied by higher direct healthcare costs [126]. According to a
US study from 2025, the current health economic burden of
long COVID symptoms could already exceed that of other
chronic diseases [127].

However, long-term health effects of SARS-CoV-2 infection
may occur and result in healthcare utilisation even if they are
not perceived as long COVID by those affected or not recog-
nised and documented by doctors as a post COVID-19 con-
dition (ICD-10 U09.9!). This may be particularly the case with
regard to the exacerbation of pre-existing conditions or the
onset of new diseases after a SARS-CoV-2 infection [5-7], as
comprehensive SHI data analyses in Germany also sug-
gest [32, 39,40, 47]. Accordingly, reviews show that individu-
als who have recovered from COVID-19 still have increased
use of health services and higher costs compared to non-in-
fected individuals several months after acute SARS-CoV-2
infection [7, 126]. In addition, after three years, there was also
an increased mortality rate among SARS-CoV-2-infected in-
dividuals, especially those with prior hospitalisation due to
COVID-19 or neurological manifestations [37, 128]. Accord-
ingly, SARS-CoV-2 infected individuals show a significant dis-
ease burden due to morbidity and mortality up to three years
after acute infection compared to non-infected controls, as
expressed in ‘disability-adjusted life years’ (DALY) [36, 37].

8. Conclusions

Even after the end of the SARS-CoV-2 pandemic, with high
burden due to acute infections, long COVID implies long-
term and difficult-to-assess consequences for the health of
the population and challenges for the healthcare system. On
the basis of population-based, controlled studies, approxi-
mately 10 to 15 % of adults show long COVID symptoms fol-
lowing SARS-CoV-2 infection, with decreasing risk over time.
Nevertheless, given the high number of (re)infections and
the cumulative increase in cases with prolonged or chronic
symptoms, it can still be assumed that long COVID symp-
toms are common in the population. However, the full extent
of long COVID and its associated public health consequenc-
es cannot yet be estimated, given that recent scientific evi-
dence suggests a direct link between SARS-CoV-2 infections
and the higher incidence of chronic, non-communicable dis-
eases.

Further research is needed, as the clinical presentation,
pathophysiological mechanisms, and preventive and thera-
peutic options for long COVID still remain poorly understood.
This applies in particular to those who are severely affected
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with long-term or chronic health problems (such as ME/CFS)
and their impact on quality of life, everyday functioning, so-
cial participation and the medical care needs of those affect-
ed. In order to reliably map long-term recovery and relapse
rates for long COVID and identify potential predictors for
different subtypes and forms of progression, longitudinal
studies are particularly necessary to examine the health sta-
tus of those affected over a longer period of time.

The possible occurrence of post-acute infection syn-
dromes has already been reported in association with other
viral infections. However, the scale of the SARS-CoV-2 pan-
demic has brought this into focus and emphasised the need
for further research into the complex link between acute in-
fectious diseases and chronic long-term health effects —also
with regard to pandemic preparedness for future viral out-
breaks. To ensure comprehensive healthcare, it is essential
to foster intensive collaboration between basic, clinical, and
epidemiological research, to expand evidence-based science
communication, and to integrate preventive and therapeutic
measures for long COVID and other post-acute infection
syndromes into existing care structures.
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