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Fatigue is a dominant feature of both acute and convalescent coronavirus disease 2019 (COVID-19) (sometimes termed “long-
COVID”), with up to 46% of patients reporting fatigue that lasts from weeks to months. The investigators of the international 
Collaborative on Fatigue Following Infection (COFFI) conducted a systematic review of post-COVID fatigue and a narrative re-
view on fatigue after other infections, and made recommendations for clinical and research approaches to assessing fatigue after 
COVID-19.

In the majority of COVID-19 cohort studies, persistent fatigue was reported by a significant minority of patients, ranging from 
13% to 33% at 16–20 weeks post-symptom onset. Data from the prospective cohort studies in COFFI and others indicate that fatigue 
is also a prevalent outcome from many acute systemic infections, notably infectious mononucleosis, with a case rate for clinically 
significant Post-infective fatigue after exclusion of recognized medical and psychiatric causes, ranging from 10%–35% at 6 months.

To better characterize post-COVID fatigue, the COFFI investigators recommend the following: application of validated screening 
questionnaires for case detection; standardized interviews encompassing fatigue, mood, and other symptoms; and investigative ap-
proaches to identify end-organ damage and mental health conditions.

Keywords.  assessment; cohorts; COVID-19; fatigue; post-viral.

Emerging data suggest that some patients fail to fully recover after 
acute coronavirus disease 2019 (COVID-19) infection. Patients 
who report symptoms persisting for weeks or months after the 
acute illness have been termed “long haulers” or described as 
having “long-COVID” [1]. Although a case definition of “long-
COVID” has not been established, fatigue is a dominant feature, 
along with other symptoms reminiscent of the acute infection. 
The condition has gained attention from the media, the public, as 
well as the scientific and medical communities [2].

The term “fatigue” has diverse meanings, including that 
experienced by people as part of daily living (“physiological” 
or “everyday” fatigue) or in disease (eg, anemia) (“pathological 

fatigue”). The fatigue state may be objectively measurable as a re-
duction in the efficiency of force generation recorded on phys-
ical examination as weakness (as in myopathy), or it may be a 
purely subjective sensation (ie, fatigue as a symptom). More im-
portantly, when patients complain of fatigue, they may actually 
be referring to weakness, dyspnea, difficulties in concentration, 
somnolence, or low mood. Hence, careful delineation of the na-
ture of the symptom complaint(s) is key in both clinical and re-
search settings. The subjective experience of fatigue (as with pain) 
is automatically interpreted in view of other concomitant brain 
processes, such as perceptions, emotions, and cognitions [3].

Evolutionarily, fatigue might be considered as a homeo-
static alarm directed towards energy preservation [3], which 
is well exemplified in the acute sickness response to a wide 
range of pathogens. This response features a stereotyped collec-
tion of physiological, behavioral, and psychological manifest-
ations including fever, fatigue, hypersomnia, musculoskeletal 
pain, anorexia, mood disturbance, and cognitive impairment 
[4]. Persistence of 1 or more of these symptoms for weeks or 
months beyond the acute phase of infection is common [5]. In 
this context, patients describe the persistent fatigue as having 
both “physical” components (loss of energy and a feeling of 
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heaviness) and “mental” components (a feeling of brain fog). 
Another characteristic feature is that relatively minor physical 
or cognitive activity triggers a prolonged exacerbation of the fa-
tigue and other symptoms [6].

When fatigue persists for 6 months or more, it is termed 
“chronic” [7]. When thorough clinical assessments and inves-
tigations do not reveal alternative explanations for chronic 
fatigue, and if other typical symptoms such as musculoskel-
etal pain and cognitive difficulties are present, a diagnosis of 
chronic fatigue syndrome (CFS), or more specifically post-
infective fatigue syndrome (PIFS), may be considered [5, 7].

The investigators of the international Collaborative on 
Fatigue Following Infection (COFFI) [5] have sought to pro-
vide guidance on these complexities of fatigue after COVID-
19 infection by the following: (1) conducting a systematic 
review on the emerging data on the epidemiology of fatigue 
after COVID-19 infection and (2) comparing the litera-
ture regarding fatigue after other infections through a nar-
rative review. Recommendations for clinical and research 
approaches to assessment of fatigue after COVID-19 are 
provided.

FATIGUE AFTER COVID-19: A SYSTEMATIC REVIEW

A meta-analysis of studies in acute COVID-19 infection re-
vealed an overall prevalence of fatigue of 23% (95% confidence 
interval, 15%–33%) [8]. The current review focused on per-
sistent fatigue after acute COVID-19 infection, defined here as 
21  days or greater post-symptom onset. The review aimed to 
describe the incidence, natural history, and predictors of such 
post-COVID fatigue.

Methods

References were identified through searches of PubMed for ar-
ticles published from January 2020 to January 2021, using terms 
“fatigue”, “malaise”, or “tired” and “COVID-19” or “COVID19” 
or “SARS-CoV-2”. Additional articles were identified by 
searching reference lists and citations of included articles. In ad-
dition, MedRxiv (a preprint server for health sciences) was also 
searched using terms “fatigue”, “tired”, “persistent symptoms”, 
and “COVID-19” to identify relevant prepublication manu-
scripts. Prospective cohort studies and cross-sectional studies 
were included, provided that they (1) specifically reported the 
rates of fatigue in the convalescent phase after confirmed acute 
COVID-19 infection, (2) included a minimum of 10 partici-
pants, and (3) were written in English. Almost all studies used 
those who had completed follow-up as the denominator for 
symptom prevalence rates. Accordingly, data were extracted 
from each study to recalculate the proportion of patients re-
porting fatigue using all eligible COVID-19-confirmed subjects 
as the modified denominator (including those who refused, 
were lost to follow-up, or died).

Results
Study and Patient Characteristics
The search until January 2021 yielded 914 articles from PubMed, 
an additional 208 records identified through MedRxiv, and 6 
additional papers through reference lists and citations. A total 
of 1117 records were screened by title and abstract, and 154 arti-
cles were subjected to full text review. The reasons for exclusion 
of these full-text articles (n = 133) are outlined in the PRISMA 
flowchart (Supplementary Figure 1). The final list of included 
articles (n = 21) described 3 prospective studies [9–11] and 18 
cross-sectional studies [12–29]. The sample sizes ranged from 
33 to 4182 participants (median n = 131, total n = 7639), with 
an age range between 32 and 71 years (median 50 years), 52% of 
whom were male (median 52%; range, 28%–70%). Most studies 
(15 of 21) only included patients who had been admitted to the 
hospital [11–18, 20, 21, 23, 25, 26, 28, 29], with the remaining 6 
studies including a mixture of hospitalized and nonhospitalized 
patients [9, 10, 19, 22, 24, 27]. Ten studies included patients who 
were admitted to the intensive care unit (ICU) [12–15, 19, 22, 
24–26, 28], and 3 studies specifically excluded ICU patients [17, 
20, 21]. To ensure consistent reporting of observation periods, 
“time since symptom onset” was used as the anchor point. If the 
authors only provided the time since hospitalization or the time 
since discharge, it was assumed that subjects were symptomatic 
for 7 days before hospitalization, and the duration of hospitali-
zation was taken as the median reported for each study.

Prevalence of Fatigue
The average period of observation across all studies was 82 days 
since symptom onset (range, 27–199  days). To date, only a 
single study has conducted follow-up beyond 129  days [29]. 
Three prospective cohort studies assessed rates of fatigue from 
symptom onset [11] to 60 days post-symptom onset [9, 10]. In 
the acute phase, the peak fatigue rates in these studies ranged 
from 8% [11] to 29% [10] (Figure 1). At 4 weeks post-symptom 
onset, rates of fatigue ranged from 9% [10] to 49% [9]. A trend 
of resolution was evident within the individual cohorts with 
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Figure 1. Prevalence of fatigue in COVID-19 from prospective studies. Black sym-
bols refer to the original rate reported by each study. Gray symbols refer to rate 
recalculated with all eligible individuals included in the denominator.
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falling rates of fatigue reported at 8 weeks (4% [10] to 35% 
[9]) after symptom onset. When the modified denominator 
was considered including all eligible subjects with confirmed 
COVID-19 infection, the recalculated rates of fatigue were 
lower, ranging from 7% [11] to 29% [10] in the acute phase, 
9% [10] to 25% [9] at week 4, and 4% [10] to 18% [9] at week 
8. None of these prospective cohort studies collected data be-
yond 8 weeks.

The 18 cross-sectional studies [12–20] assessed fatigue at 
various time windows ranging from 4 weeks to 28 weeks post-
symptom onset. The median proportion of patients reporting 
fatigue were as follows: 50% at 4–7 weeks [17, 23, 24, 28], 53% at 
8–11 weeks [13, 15, 21, 22, 26], 40% at 12–15 weeks [12, 18, 19], 
28% at 16–20 weeks [14, 16, 20, 25, 27], and 34% at 28 weeks 
from symptom onset [29]. When the rates of fatigue were re-
calculated using the more inclusive denominator, the median 
rates were as follows: 23% at 4–7 weeks [17, 23, 24, 28], 42% at 
8–11 weeks [13, 15, 21, 22, 26], 26% at 12–15 weeks [12, 18, 19], 
23% between weeks 16 and 20 [14, 16, 20, 25, 27], and 32% at 
28 weeks from symptom onset. The ranges of fatigue prevalence 
from each time window are reported in Figure 2 [29]. In several 
studies, patients reported additional symptoms such as dyspnea 
[12–16, 24–26, 28] and/or cognitive difficulties [14, 15, 18, 29] 
at similar but somewhat lower rates than fatigue.

Functional Impact and Predictors of Long COVID
In 3 studies that measured the functional impact of persistent 
symptoms, there was evidence of associated disability with 40% 
[15], 31% [19], and 9%–15% [14, 25] of patients unable to re-
turn to work, at 2, 3, and 4 months post-symptom onset, respec-
tively. Although no studies were sufficiently powered to run 
multivariable regression analysis, exploratory analyses found 

that severity of illness as measured by hospitalization [9], ICU 
[24], duration of stay in hospital [20], duration of viral shedding 
[20], and dyspnea during hospitalization [9, 20] were associated 
with fatigue at follow-up.

Critique

It should be noted that almost all studies (20 of 21) were likely 
to be influenced by ascertainment bias (because not all of those 
with confirmed COVID-19 and eligible were included in the 
reported denominators) [30]. As expected, the rates of fatigue 
reported from cross-sectional studies were higher than those 
from prospective studies, which is likely to reflect the greater 
selection bias in those who remain unwell and elect to re-
spond to cross-sectional surveys. Further bias was introduced 
by studies that excluded those who were severely unwell [9, 14, 
17, 21]. By contrast, the largest study was an observational co-
hort of a subset of individuals (n = 4182) utilizing the COVID 
Symptom Study online app, which has been taken up by several 
million individuals in the United Kingdom and United States 
[10]. Although a convenient method of assessment, computer 
literacy may have restricted the participating population, and 
this cohort had an unusually high number of female partici-
pants (72%), whereas epidemiological studies show no gender 
difference in the prevalence of acute COVID-19 infection [31].

The measurement of fatigue was generally poorly described, 
with most studies providing little detail on the instrumenta-
tion used. Most studies used either only a “customized ques-
tionnaire” [9, 11, 13, 21, 24–26, 28, 29], “telephone interview” 
[12, 15, 16, 20], “medical records” [14], or a mobile phone ap-
plication [10], with no further details provided. Only 5 studies 
administered validated multi-item fatigue questionnaires, using 
the Chalder Fatigue scale [17, 19], the Fatigue Severity Scale 
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Figure 2. Prevalence of fatigue in COVID-19 from cross-sectional studies. The box extends from the 25th to 75th percentiles, the line represents the median, and the 
whiskers show the minimum and maximum. Week 28 is represented by a single study. (A) shows the original rates reported by the included studies. The proportion of patients 
reporting fatigue were as follows: 10%–73% at 4–7 weeks [17, 23, 24, 28], 22%–69% at 8–11 weeks [13, 15, 21, 22, 26], 39%–52% at 12–15 weeks [12, 18, 19], 16%–59% 
at 16–20 weeks [14, 16, 20, 25, 27], and 34% at 28 weeks from symptom onset [29]. (B) shows these rates recalculated with all eligible individuals included in the denomi-
nator: 8%–24% at 4–7 weeks [17, 23, 24, 28], 10%–55% at 8–11 weeks [13, 15, 21, 22, 26], 14%–26% at 12–15 weeks [12, 18, 19], 13%–33% between weeks 16 and 20 
[14, 16, 20, 25, 27], and 32% at 28 weeks from symptom onset [29].
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[18], the Somatic and Psychological HEalth Report (SPHERE) 
[22], the Fatigue Impact Scale [27], or the PROMIS Scale-
Global Health [23].

Multiple studies have identified significant long-term compli-
cations of severe acute COVID-19 infection and the associated 
hospitalization, including pulmonary, cardiac, neurological, 
and psychiatric conditions—many of which may manifest with 
the complaint of persistent fatigue [32, 33]. In the follow-up 
studies reviewed here that identified persistent fatigue, very 
few conducted systematic clinical or laboratory assessments to 
consider these possibilities, with those doing so including a full 
blood count [11, 12, 21], chest x-ray [12, 26], chest computed 
tomography [11, 17, 25], or lung function tests [21, 25]. Only 1 
study described cardiac investigations (eg, electrocardiography 
or echocardiography) to screen for cardiac pathology [21]. 
Mental health status and social supports were only assessed in 
1 study [28].

Summary

From this review, it is clear that fatigue is a dominant com-
plaint in “long COVID” and that larger prospective studies with 
longer follow-up, using more comprehensive and well validated 
methods for the assessment of fatigue and related conditions, 
are needed. Previous studies of fatigue after other infections 
may help guide the choice of measures.

POST-INFECTIVE FATIGUE STATES AFTER OTHER 
INFECTIONS: A NARRATIVE REVIEW

Fatigue is a very common symptom in primary care where it 
is generally short-lived and attributable to infective illnesses or 
minor psychiatric disorders [34]. Several acute infections are 
also a well established trigger for the onset of chronic fatigue.

Methods

In addition to consideration of data from the COFFI cohorts, a 
narrative review was conducted searching PubMed for prospec-
tive cohort, observational, or case-control studies that observed 
individuals from acute infection for chronic fatigue.

Results

Fifteen studies were identified following from several different 
viral, bacterial, or protozoal pathogens, including Epstein-
Barr virus (EBV), dengue virus, chikungunya virus, Ebola 
virus, Coxiella burnetii (the causative agent of Q fever), and 
Giardia lamblia. These studies documented a prevalent com-
plaint of post-infective fatigue persisting in disabling degree 
for 6 months or more in 10%–35% of adolescents or adults (see 
Supplementary Table 1 for cohort summaries and references). 
In all of these studies, multi-item validated questionnaires were 
used to characterize the fatigue state. In 6 studies, a case def-
inition for CFS was applied at 6  months, which necessitated 
a clinical assessment including a medical history, physical 

examination, mental health assessment, and laboratory investi-
gations leading to a designation of PIFS, after exclusion of other 
medical or psychiatric conditions (Supplementary Table 1) [7]. 
By contrast, a prospective case-control cohort study in general 
practice found that patients presenting with minor sympto-
matic infections, such as common colds, did not experience an 
increased likelihood of developing chronic fatigue [35].

Predictors of Post-infective Fatigue Syndrome
A systematic review of biological, psychological, and social pre-
dictors of chronic fatigue or PIFS 6 months after onset in the 
prospective cohort studies revealed that clinical and laboratory 
features indicative of the severity of the acute infection were the 
most consistent predictors, including the following: the pres-
ence of markers of the host immune response, including bio-
chemical hepatitis; self-reported severity of acute illness, and 
of fatigue in particular; and associated functional impairment 
such as the number of days in bed or days off school. In addi-
tion, there was some evidence across studies for self-reported 
anxiety, perceived stress, neuroticism, negative beliefs about 
the acute illness, and premorbid distress, as risk factors [36]. 
A notable exception to the latter was the sole prospective co-
hort that collected data before the acute illness to characterize 
mental health and personality characteristics [37]. This study 
observed US college students (n = 4501) for asymptomatic se-
roconversion or symptomatic acute EBV, revealed a case rate for 
PIFS of 23% at 6 months, and showed that premorbid psycho-
logical factors did not predict PIFS [37]. Nested case-control 
studies from the prospective cohorts have investigated subjects 
with well characterized PIFS and matched control subjects who 
recovered uneventfully from the same acute infection, and they 
have not found evidence of (1) ongoing replication of the path-
ogen beyond several weeks (although persistent detection of 
nucleic acids is recognized) or (2) a consistent pattern of on-
going immune activation [38–42].

Summary

Taken together, these findings from post-infective cohorts show 
that (1) fatigue is a common and sometimes disabling symptom 
after a diverse range of infections, (2) the natural history of per-
sistent fatigue is often of slow resolution over months or longer, 
(3) the severity of the acute illness, psychological status at baseline, 
and the cognitive and behavioral responses to the acute illness pre-
dict PIFS, (4) and structured medical and psychiatric assessments 
of those with self-reported chronic fatigue will identify a subset 
with explanatory diagnoses such as residual lung injury.

DISCUSSION

Clinical and Research Approaches to the Assessment of Post-infective 
Fatigue

In combination, the limitations of the studies in COVID-19 
and the evidence from studies in other post-infective cohorts 
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argue that a validated case definition for chronic fatigue after 
COVID-19 infection is needed for both clinical and research 
purposes. In line with current definitions of post-infective fa-
tigue [5], we suggest that the label “post-COVID fatigue” should 
be applied when the fatigue is as follows: a dominant symptom; 
chronic; disabling to an extent that it interrupts all or a majority 
of normal activities (such as work/school attendance, social 
activities, etc); persistent for 6  months or more (3  months in 
children/adolescents); and emerged during confirmed acute 
COVID-19 (ie, with a positive severe acute respiratory syn-
drome coronavirus 2 [SARS-CoV-2] test), without symptom-
free interval since onset.

If a case of post-COVID fatigue is identified, a search for un-
derlying diagnoses should be initiated, including the following: 
end-organ sequelae of the acute COVID-19 illness and hospi-
talization; mental health conditions precipitated or exacerbated 
by COVID-19; and other (non-COVID-related) premorbid 
or intercurrent disorders of which fatigue is a feature. We rec-
ommend a structured diagnostic work-up (see Supplementary 
Tables 2 and 3 for summaries of instruments and references). 
In both clinical and research settings, brief screening ques-
tionnaires to characterize the fatigue state, such as the Chalder 
Fatigue Scale or the SPHERE (Supplementary Table 2), pro-
vide a systematic approach to identify “clinically-significant” 
fatigue, in line with the disease-specific recommendations 
from the National Institute of Neurological Disorders and 
Stroke Common Data Elements. Because the symptom of fa-
tigue is often part of a multisymptom cluster, it is appropriate 
to include other validated questionnaires to screen for the fol-
lowing: related physical symptoms (such as the SPHERE) and 
mental health (such as the Patient Health Questionnaire-9 or 
the Hospital Anxiety and Depression Scale) (Supplementary 
Table 2). Screening for other relevant symptom domains may 
also be undertaken with validated instruments to assess pain 
and sleep quality. Clinically significant fatigue is usually taken 
to be associated with disability, and so concurrent assessment 
of functional status using an instrument such as the SF-36 is 
strongly recommended (Supplementary Table 2).

Because both medical and mental health conditions may 
manifest with fatigue, or co-occur with a post-infective fa-
tigue state, for research purposes in particular, the validated, 
clinician-administered, semistructured diagnostic interview 
schedules for (1) fatigue states (Structured Clinical Interview 
for Neurasthenia [SCIN]) [6] and (2) psychiatric disorders 
(Composite International Diagnostic Interview [CIDI]) offer an 
ideal approach to further assessment. In addition, if screening 
questionnaires raise of the possibility of sleep disturbance as a 
contributor, the Structured Diagnostic Interview for Sleep pat-
terns and Disorders may be used (Supplementary Table 3).

In clinical practice, patients with persistent fatigue after 
COVID should have a careful history to elucidate the nature 
of the symptoms, the timing of onset, and their impact on 

functional status, as well as a physical examination with partic-
ular emphasis on respiratory, cardiac, and neurological findings. 
This clinical assessment should include review of premorbid 
and intercurrent mental health with a particular emphasis on 
depression, anxiety, and posttraumatic stress disorder. In ad-
dition, a restricted list of laboratory tests should be ordered, 
such as a full blood count, kidney, liver, and thyroid function 
tests, C-reactive protein, blood glucose, ferritin, B-type natri-
uretic peptide, as well as a chest x-ray [43]. Additional inves-
tigations or specialist referral may be considered if the history 
or examination raises concerns. Children and adolescents with 
post-COVID fatigue should be referred to a pediatric service 
for assessment.

For those cases in whom this process does not reveal an ex-
planatory condition, we recommend making a diagnosis of 
“idiopathic post-COVID fatigue”. These patients may satisfy di-
agnostic criteria for PIFS—that is, a post-infective fatigue syn-
drome after COVID-19 [7]. In terms of clinical care, provision 
of such a diagnosis is a key starting point for reassurance of a 
generally self-limiting natural history and supportive care [44]. 
For research purposes, we recommend that additional symp-
toms and comorbid conditions are well charted, enabling statis-
tical analyses that control for these factors.

Pathophysiology

Because the pathophysiology of PIFS remains unresolved, 
a biopsychosocial approach to conceptualizing research ap-
proaches to idiopathic post-COVID fatigue is recommended, 
incorporating predisposing, precipitating, and perpetuating 
factors. Predisposing factors in PIFS may include genetic [45] 
as well as psychosocial vulnerabilities [46]. COVID-19 is the 
precipitating factor, but it may well act in concert with other con-
comitant triggers, such as distressing life events (eg, death of a 
relative from COVID-19, loss of employment) [47]. Perpetuating 
factors may include the advent of sleep disturbance [48], auto-
nomic dysfunction with sympathetic predominance [49], en-
docrine disturbance with hypothalamus-pituitary-adrenal axis 
attenuation [50], reactive mood disorder such as depression or 
anxiety [51], as well as abnormal illness beliefs and behavioral 
changes such as activity patterns that are boom-bust or avoidant 
[52], resulting in a complex set of determinants of illness and dis-
ability [36]. It is likely that idiopathic post-COVID fatigue will 
have comparable pathophysiology to PIFS. For research investi-
gations of the predictors or associations of post-COVID fatigue, 
large sample sizes and stratification by the multiple contributory 
variables are recommended, and careful matching by, or control-
ling for, these variables in case-control designs.

CONCLUSIONS

Although there are many unknown factors to be resolved about 
long COVID for both clinical and research contexts, the lessons 
learned from several decades of investigation of fatigue states 
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after other infections highlight the need for careful clinical 
characterization, protocolized investigations, and a broad bio-
psychosocial approach.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility 
of the authors, so questions or comments should be addressed to the 
corresponding author.
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