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Global Prevalence of Post-Coronavirus Disease 2019 (COVID-19)
Condition or Long COVID: A Meta-Analysis and Systematic Review
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Background: This study aims to examine the worldwide prevalence of post-coronavirus disease 2019 (COVID-19)
condition, through a systematic review and meta-analysis.

Methods: PubMed, Embase, and iSearch were searched on July 5, 2021 with verification extending to March 13, 2022.
Using a random-effects framework with DerSimonian-Laird estimator, we meta-analyzed post-COVID-19 condition
prevalence at 28+ days from infection.

Results: Fifty studies were included, and 41 were meta-analyzed. Global estimated pooled prevalence of post-COVID-
19 condition was 0.43 (95% confidence interval [Cl], .39—.46). Hospitalized and nonhospitalized patients had estimates
of 0.54 (95% Cl, .44-.63) and 0.34 (95% ClI, .25-.46), respectively. Regional prevalence estimates were Asia (0.51;
95% Cl, .37—-.65), Europe (0.44; 95% CI, .32—.56), and United States of America (0.31; 95% ClI, .21-.43). Global
prevalence for 30, 60, 90, and 120 days after infection were estimated to be 0.37 (95% CI, .26—.49), 0.25 (95% ClI, .15-
.38), 0.32 (95% Cl, .14-.57), and 0.49 (95% ClI, .40-.59), respectively. Fatigue was the most common symptom reported
with a prevalence of 0.23 (95% ClI, .17-.30), followed by memory problems (0.14; 95% ClI, .10-.19).

Conclusions: This study finds post-COVID-19 condition prevalence is substantial; the health effects of COVID-19
seem to be prolonged and can exert stress on the healthcare system.

SUMMARY
After screening almost 4,500 articles and meta-analyzing 41 included studies, global pooled post COVID-19 condition prevalence is estimated
to be 0.43 (95% CI: 0.39, 0.46), with those hospitalized experiencing a higher prevalence of 0.54 than those not hospitalized of 0.34.

Coronavirus Disease 2019 (COVID-19), a highly transmissible disease caused by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), has presented extraordinary challenges to the global healthcare system. As of March 22, 2022, there have been more than 470 million
COVID-19 cases and more than 6 million deaths worldwide [1]. In addition to the identified COVID-19 infections or reported cases, there is
also a large fraction of covert infections due to a multitude of reasons including asymptomatic infections [2], barrier to testing [3, 4], and
underreporting [5, 6]. Indeed, a recent review estimated the worldwide, pooled, asymptomatic percentage of COVID-19 infections to be 35.1%
(95% Cl, 30.7% to 39.9%), as of August 2021 [7].

Although the vast majority of those infected survive with an ensuing case-fatality rate of 1.3%, survivors of COVID-19 are known to be at-risk
for a variety of sequelae—a condition that has been known as post-acute sequelae of COVID-19 (PASC) [8] in the United States, commonly
referred to as long COVID [9]. Rigorously defining this condition proved elusive in the earlier stages of the pandemic. In the literature, the
occurrence of long-term ailments of COVID-19 appears under many names including Long COVID, Post-Acute COVID-19 Syndrome (PACS)
[10], Chronic COVID-19 Syndrome [11], and Long Haul COVID-19 [12]. In October 2021, the World Health Organization (WHO) proposed a
clinical definition and a name “post-COVID-19 condition” to unify various existing definitions [13]. Whereas previously the occurrence of
long-term ailments of COVID-19 was commonly defined as new or persistent symptoms 4+ weeks from infection with SARS-CoV-2, it is now
defined as “the condition that 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” [14]. Likewise, there
now exists an International Classification of Diseases, Tenth Revision (ICD-10) code corresponding to post-COVID-19 condition—U09.9 [15].

Carfiet al [16] were among the first to report on post-COVID-19 condition, finding 87.4% of hospitalized patients had at least 1 persistent
symptom at a mean of 60.3 days after symptom onset. A recent meta-analysis estimated 80% of those infected with SARS-CoV-2 develop at
least 1 long-term symptom [17]. In addition, time since infection, acute phase severity, geographic region, and select sociodemographic
characteristics, such as age and sex, are among the factors likely to influence post-COVID-19 condition prevalence estimates.

At this juncture, approximately 2 years into the COVID-19 pandemic, numerous large, high-quality studies on post-COVID-19 condition, with

substantial follow-up time, have been conducted. Expanding on previous meta-analyses hampered by smaller sample sizes and shorter follow-up
times, this systematic review and meta-analysis aims to provide a comprehensive synthesis of information on prevalence and symptoms of post-
COVID-19 condition among those tested or diagnosed with COVID-19 to date.
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