Health Status, Persistent Symptoms, and Effort Intolerance
One Year After Acute COVID-19 Infection
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BACKGROUND: The long-term prevalence and risk fac-
tors for post-acute COVID-19 sequelae (PASC) are not well
described and may have important implications for un-
vaccinated populations and policy makers.

OBJECTIVE: To assess health status, persistent symp-
toms, and effort tolerance approximately 1 year after
COVID-19 infection

DESIGN: Retrospective observational cohort study using
surveys and clinical data

PARTICIPANTS: Survey respondents who were survivors
of acute COVID-19 infection requiring Emergency De-
partment presentation or hospitalization between March 3
and May 15, 2020.

MAIN MEASURE(S): Self-reported health status, persis-
tent symptoms, and effort tolerance

KEY RESULTS: The 530 respondents (median time be-
tween hospital presentation and survey 332 days [IQR
325-344]) had mean age 59.2+16.3 years, 44.5% were
female and 70.8% were non-White. Of these, 41.5%
reported worse health compared to a year prior, 44.2%
reported persistent symptoms, 36.2% reported limitations
in lifting/carrying groceries, 35.5% reported limitations
climbing one flight of stairs, 38.1% reported limitations
bending/kneeling/stooping, and 22.1% reported limita-
tions walking one block. Even those without high-risk
comorbid conditions and those seen only in the Emergency
Department (but not hospitalized) experienced significant
deterioration in health, persistent symptoms, and limita-
tions in effort tolerance. Women (adjusted relative risk ratio
[aRRR] 1.26, 95% CI 1.01-1.56), those requiring mechan-
ical ventilation (aRRR 1.48, 1.02-2.14), and people with
HIV (aRRR 1.75, 1.14-2.69) were significantly more likely
to report persistent symptoms. Age and other risk factors
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for more severe COVID-19 illness were not associated with
increased risk of PASC.

CONCLUSIONS: PASC may be extraordinarily common 1
year after COVID-19, and these symptoms are sufficiently
severe to impact the daily exercise tolerance of patients.
PASC symptoms are broadly distributed, are not limited to
one specific patient group, and appear to be unrelated to
age. These data have implications for vaccine hesitant
individuals, policy makers, and physicians managing
the emerging longer-term yet unknown impact of the
COVID-19 pandemic.
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INTRODUCTION

As we move further beyond the initial COVID-19 pandemic
surge in the USA, there is increased interest in understanding
the post-acute sequelac of COVID-19 (PASC). While advances
in medical treatment such as glucocorticoid therapy have dramat-
ically improved the morbidity and mortality in the acute disease
phase,' the long-term morbidity of COVID in survivors remains
unknown. The few available studies indicate that symptoms may
persist in the majority, with three-fourth of survivors reporting
PASC symptoms at 60 days post-diagnosis® and over one-half at
7-9 months.> # Risk factors for developing PASC are not well
described. For example, whether baseline risk factors for severe
COVID-19 are risk factors for PASC is unknown; it is also
unknown whether risk for PASC differs according to the severity
of COVID-19 infection. Answers to these questions are impor-
tant especially for those members of the public considering
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whether to undergo vaccination to prevent COVID-19, since
many younger, healthy individuals view their susceptibility to
severe COVID-19 to be low.

In this study, we leveraged a well-characterized COVID-19
registry of patients in New York City’ to assess health status,
persistent symptoms, and effort tolerance approximately 1
year after COVID-19 infection. We examined patterns based
on baseline risk factors for severe COVID-19 infection, and on
the severity of the acute COVID-19 infection.® We also con-
ducted a multivariable analysis to determine independent risk
factors for PASC approximately 1 year after the acute
COVID-19 episode.

METHODS
Study Oversight

This study was approved by the Weill Cornell Medicine
Institutional Review Board, which waived informed consent.

Study Setting

New York-Presbyterian (NYP)/Weill Cornell Medical Center
(WCMC) is a quaternary referral center and 862-bed teaching
hospital located in the Upper East Side of Manhattan, NY; and
NYP/Lower Manhattan Hospital (LMH) is an affiliated 180-
bed community hospital located in the Lower East Side of
Manbhattan, NY.

Data Sources

We conducted phone surveys of COVID-19 survivors derived
from our COVID-19 registry which included all adults aged at
least 18 years old who were hospitalized or presented to the
Emergency Department (ED) with confirmed acute COVID-
19 within the NYP/WCMC-LMH hospital system in New
York City between March 3 and May 15, 2020. All cases of
COVID-19 were confirmed through real-time reverse-tran-
scriptase polymerase chain reaction assays on nasopharyngeal
swabs. Details of this registry have previously been de-
scribed.’ Briefly, clinical data including baseline comorbid
conditions were abstracted from medical records at the time
of the index hospitalization for COVID-19. Patients who died
or were discharged to hospice were excluded.

Twenty trained study team members contacted patients
directly by phone at least 9 months after the discharge date.
Specifically, we called patients up to a total of six times over 3
weeks. During the surveys, we asked respondents if their
health was excellent, very good, good, fair, or poor, and if this
was much better, somewhat better, about the same, somewhat
worse, or much worse than one year ago (see Supplemental
Figure 1 for the survey). Respondents were asked which was
their most bothersome symptom (from a list including brain
fog, cough, shortness of breath, sore throat, numbness/weak-
ness, trouble concentrating, headache, muscle aches, nausea/
vomiting, diarrhea, sputum production, chest pain, abdominal

pain, loss of smell/taste, insomnia), and also if they had
symptoms in the past week (including loss of smell/taste,
numbness or weakness, brain fog, chest pain, cough, shortness
of breath, trouble concentrating, struggling to get to sleep or
stay asleep). We used nine items assessing physical function-
ing from the Short Form 36-item survey.

Statistical Analysis

We compared characteristics of patients reporting symptoms to
patients reporting no symptoms. We also compared survey
responders and non-responders. Among responders, we tabu-
lated PASC symptoms overall and by pre-COVID comorbid
conditions (cardiopulmonary vs. non-cardiopulmonary vs. no
conditions), and separately, by severity of acute COVID-19
(required mechanical ventilation, hospitalized but not requiring
mechanical ventilation, or discharged directly from the Emer-
gency Department). Persistent symptoms were defined as a
patient report of at least one persistent symptom within the past
1 week. Patients with both cardiopulmonary and non-
cardiopulmonary comorbidities were classified as cardiopulmo-
nary. To categorize comorbid conditions, we followed the
Centers for Disease Control and Prevention classification of
chronic conditions reported to increase risk of severe COVID-
19."High-risk cardiopulmonary conditions included hyperten-
sion, coronary artery disease (CAD), heart failure, chronic
obstructive pulmonary disorder (COPD) or interstitial lung
disease (ILD), asthma, and current tobacco use. High-risk
non-cardiopulmonary conditions included active cancer, renal
disease, HIV, diabetes, obesity, pregnancy, transplant, history
of stroke, and liver disease.

We calculated means and standard deviations (SD) for
continuous variables and counts and percentages for categor-
ical variables. Wilcoxon rank-sum tests were used to compare
continuous variables across groups. For categorical variables,
we used chi-square and Fisher’s exact tests to evaluate differ-
ences across groups.

We conducted modified Poisson regression analysis with
robust standard errors to identify independent predictors of
any persistent symptoms.® Candidate variables for inclusion in
the models were obtained at the time of the index hospital visit
and included demographic characteristics (age at the time of
COVID-19 diagnosis, sex, race/ethnicity, neighborhood pov-
erty rate defined by the percent of families in poverty within a
patient’s zip code), baseline comorbid conditions (asthma,
COPD or ILD, heart failure, coronary artery disease, hyper-
tension, active smoking, active cancer, renal disease, diabetes,
HIV, obesity (body mass index >30 kg/m?), pregnancy, any
prior organ transplant, liver disease, and prior stroke), and
severity of acute COVID-19 illness (ED only presentation
vs. hospitalization without mechanical ventilation vs. hospi-
talization with mechanical ventilation). Statistical models were
built using complete case analysis, and 79 cases with missing
data were excluded. Relative risks and 95% confidence inter-
vals (95% CI) were calculated for each estimate. All analyses
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were conducted in R version 3.62 and SAS software version
9.4 (SAS Institute, Cary, NC) with 2-sided statistical tests and
significance levels of 0.05.

RESULTS
Sample Characteristics

Of the 1,032 eligible patients, we successfully contacted 633
(61.3%), of which 103 (10.0%) declined to participate. There-
fore, 530 patients were analyzed. Median time between the
presentation with COVID-19 and survey administration was
332 days (IQR 325-344). Table 1 shows baseline character-
istics of patients who reported PASC symptoms at the time of
the survey contrasted with those who did not. PASC patients
were of similar age, sex, and race as non-PASC patients, but
were significantly more likely to have had obesity and/or
require hospitalization with mechanical ventilation and less
likely to have had either renal or cerebrovascular disease prior
to COVID-19 diagnosis. Notably, PASC patients had a similar
prevalence of current smoking, poverty, and all other baseline
co-morbidities as compared to those without PASC.
Compared to survey completers, the 502 non-completers
were more frequently Black, more frequently active smokers,
and more likely to have had cancer at the time of COVID-19
diagnosis as compared to those who did not complete the

survey—other variables including age, sex, and poverty rate
were similar between groups (Supplemental Table 1).

Health Status

Fully 41.5% of survey completers reported worse health com-
pared to a year ago (27.5% somewhat worse and 14.0% much
worse). The proportion that reported worse health was similar
across baseline comorbidity strata (Figure 1A) and severity of
acute COVID-19 illness strata (Figure 1B).

Persistent Symptoms

Almost half of the cohort (44.2%) reported persistent symp-
toms consistent with PASC. Persistent symptoms were similar
across baseline comorbidity strata (Figure 1A). As compared
to patients discharged from the ED, those hospitalized but not
requiring mechanical ventilation reported a similar prevalence
of PASC; however, hospitalized patients requiring mechanical
ventilation were more likely to report PASC symptoms as
compared to those discharged from the ED (RR 1.47 [CI
1.10-1.98]) (Figure 1B). Notably, the group with the lowest
prevalence of PASC symptoms was patients with non-
cardiopulmonary conditions at baseline. The prevalence of
the “most bothersome” symptoms reported were shortness of
breath (10.4%), fatigue (5.5%), numbness in hands or feet
(neuropathy) (5.1%) and brain fog (3.8%). Table 2 shows

Table 1 Baseline Characteristics of Participants Stratified by Presence of PASC Symptoms

All No PASC PASC p-value”
(n=530) (n=296) (n=234)

Mean age (SD)—years 59.2 (16.2) 59.9 (16.6) 582 (15.7) 0.21
Female—no. (%) 236 (44.5%) 124 (41.9%) 112 (47.9%) 0.20
Race/ethnicity—no. (%) 0.11
White 155 (29.2%) 82 (27.7%) 73 (31.2%)
Hispanic/Latino 132 (24.9%) 66 (22.3%) 66 (28.2%)

Black 62 (11.7%) 33 (11.1%) 29 (12.4%)

Asian 79 (14.9%) 53 (17.9%) 26 (11.1%)

Other 102 (19.2%) 62 (20.9%) 40 (17.1%)

Percent of patients living in a zip code with at least 25% of residents 20.7% (13.7) 21.1% (13.9) 20.2% (13.6) 0.49
living below poverty line, +SD (missing 40)

Current cigarette smoking or vaping—no. (%) 18 (3.4%) 8 (2.7%) 10 (4.3%) 0.45
Severity of illness at presentation—no. (%)

Emergency room only 73 (13.8%) 40 (13.5%) 33 (14.1%) <0.001
Hospitalized without mechanical ventilation 376 (70.9%) 229 (77.4%) 147 (62.8%)

Hospitalized with mechanical ventilation 81 (15.3%) 27 (9.1%) 54 (23.1%)
Pre-COVID cardiopulmonary condition—no. (%) 320 (60.4%) 171 (57.8%) 149 (63.7%)

Asthma 55 (10.4%) 24 (8.1%) 31 (13.2%) 0.08
COPD or ILD 19 (3.6%) 10 (3.4%) 9 (3.8%) 0.96
Heart failure 23 (4.3%) 15 (5.1%) 8 (3.4%) 0.48
Coronary artery disease 52 (9.8%) 33 (11.1%) 19 (8.1%) 0.31
Hypertension 266 (50.2%) 151 (51.0%) 115 (49.1%) 0.73
Pre-COVID non-cardiopulmonary condition—no. (%) 90 (17%) 60 (20.3%) 30 (12.8%)

Active cancer 15 (2.8%) 8 (2.7%) 7 (3.0%) >0.99
Renal disease (CKD or ESRD) 44 (8.3%) 33 (11.1%) 11 (4.7%) 0.012
Diabetes 146 (27.5%) 87 (29.4%) 59 (25.2%) 0.33
HIV 10 (1.9%) 3 (1.0%) 7 (3.0%) 0.12
Obesity (BMI >30) (missing 28) 158 (31.5%) 76 (27.0%) 82 (37.1%) 0.021
Pregnancy 15 (2.8%) 11 3.7%) 4 (1.7%) 0.26
Organ transplant 20 (3.8%) 15 (5.1%) 5 (2.1%) 0.13
Liver disease (cirrhosis or hepatitis) 13 (2.5%) 10 (3.4%) 3 (1.3%) 0.21
Stroke or cerebrovascular disease 28 (5.3%) 23 (7.8%) 5 (2.1%) 0.007

Abbreviations: PASCpost-acute sequelae of COVID-19, BMI body mass index, CKD chronic kidney disease, COPD chronic obstructive pulmonary
disease, ESRDend-stage renal disease, ILD interstitial lung disease, SD standard deviation

#p<0.05 in bold
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Figure 1 Reported PASC symptoms and decline in health status from 1 year prior according to (A)pre-COVID comorbidity and (B) severity of
acute COVID-19 illness

the most bothersome symptoms stratified by baseline comor-
bidity (no comorbidity vs non-cardiovascular vs cardiovascu-
lar) and severity of acute COVID-19 illness.

The results of the adjusted Poisson regression analysis
revealed that women had a 1.26-fold higher risk of reporting
persistent symptoms than men (Table 3). Those requiring
mechanical ventilation during the index infection were also
significantly more likely to experience PASC (aRR 1.48 [95%
CI 1.02-2.14]) as were people living with HIV (aRR 1.75
[95% CI 1.14-2.69]). Additionally, patients with a baseline
diagnosis of asthma had a trend toward higher PASC risk
(aRR 1.27 [95% CI 0.98-1.66]). Patients with a prior history
of stroke (aRR 0.36 [95% CI 0.15-0.86]) were less likely to
experience PASC, and Asian patients (aRR 0.70 [95% CI
0.49-1.02, p=0.06]) and pregnant women (aRR 0.33 [95%
CI 1.14-2.69], p=0.09) had trends for lower PASC risk.

Notably, many risk factors for severe COVID-19 including
age (both continuous and categorical) and several comorbid
conditions were not independently associated with persistent
symptoms at 1 year.

Effort Tolerance

Approximately one-third of the sample reported limitations in
lifting/carrying groceries (36.2%), climbing one flight of stairs
(35.5%), and bending/kneeling/stooping (38.1%). Nearly one
in four (22.1%) reported limitations with walking one block.
While limitations in effort tolerance were most significant
among those with cardiopulmonary comorbid conditions, lim-
itations in lifting/carrying groceries, climbing one flight of
stairs, and bending/kneeling/stooping exceeded 20% among
those without comorbid conditions (Figure 2A). While limi-
tations in effort tolerance were also worse among those who
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Table 2 Most Bothersome Persistent Symptoms, Stratified by Pre-COVID Comorbid Conditions and Severity of Acute COVID-19 Infection

All Pre-COVID comorbid conditions Severity of acute COVID-19 illness
(n=530) Cardio- Non- None Mechanical  No mechanical  Discharged
pulmonary cardiopulmonary (n=120) ventilation ventilation from ED
(n=320) (n=90) (n=81) (n=376) (n=73)
Brain fog 20 (3.8%) 11 (3.4%) 1 (1.1%) 8 (6.7%) 3 (3.7%) 13 (3.5%) 4 (5.5%)
Cough 10 (1.9%) 6 (1.9%) 0 (0.0%) 4 3.3%) 1 (1.2%) 7 (1.9%) 2 (2.7%)
Shortness 55(10.4%) 34 (10.6%) 9 (10.0%) 12 (10.0%) 10 (12.3%) 36 (9.6%) 9 (12.3%)
of breath
Neuropathy 27 (5.1%) 17 (5.3%) 7 (7.8%) 3 (2.5%) 17 (21.0%) 9 (2.4%) 1 (1.4%)
Headache 6 (1.1%) 4 (1.2%) 1 (1.1%) 1 (0.8%) 2 (2.5%) 4 (1.1%) 0 (0.0%)
Muscle aches 16 (3.0%) 9 (2.8%) 3 (3.3%) 4 (3.3%) 2 (2.5%) 12 (3.2%) 2 (2.7%)
Diarrhea 2 (0.4%) 2 (0.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.3%) 1 (1.4%)
Chest pain 7 (1.3%) 5 (1.6%) 0 (0.0%) 2 (1.7%) 2 (2.5%) 3 (0.8%) 2 (2.7%)
Abdominal 2 (0.4%) 2 (0.6%) 0 (0.0%) 0 (0.0%) 1 (1.2%) 1 (0.3%) 0 (0.0%)
pain
Loss of 8 (1.5%) 5 (1.6%) 0 (0.0%) 3 (2.5%) 0 (0.0%) 6 (1.6%) 2 (2.7%)
smell/taste
Fatigue 29 (5.5%) 19 (5.9%) 3 (3.3%) 7 (5.8%) 3 (3.7%) 23 (6.1%) 3 (4.1%)
Other 47 (8.9%) 32 (10.0%) 6 (6.7%) 9 (7.5%) 13 (16.0%) 29 (7.7%) 5 (6.8%)

Table 3 Adjusted Relative Risk Ratios and 95% Confidence
Intervals Testing Independent Associations Between Patient
Characteristics at COVID-19 Presentation and Persistent

Symptoms

Adjusted relative risk p-value®

ratio* [95% CI|
Age 1.00 [0.99-1.01] 0.92
Female 1.26 [1.01-1.56] 0.036
Race/ethnicity
White Ref -
Hispanic/Latino 1.04 [0.80-1.36] 0.77
Black 1.01 [0.72-1.42] 0.94
Asian 0.70 [0.49-1.02] 0.061
Other 0.72 [0.52-1.01] 0.055
Percent neighborhood 1.00 [0.99-1.01] 0.50
poverty rate
Severity of acute COVID-19 illness
Emergency room only Ref -
Hospitalized, no mechanical ~ 0.91 [0.65-1.27] 0.58
ventilation
Hospitalized, mechanical 1.48 [1.02-2.14] 0.038
ventilation
Pre-COVID comorbidities
Asthma 1.27 [0.98-1.66] 0.074
COPD or ILD 0.82 [0.47-1.44] 0.49
Heart failure 0.94 [0.52-1.68] 0.82
Coronary artery disease 0.85 [0.57-1.25] 0.40
(CAD)
Hypertension 1.09 [0.86-1.38] 0.46
Current tobacco use 1.17 [0.70-1.96] 0.55
(smoking or vaping)
Active cancer 1.13 [0.58-2.18] 0.72
Renal disease (CKD or 0.80 [0.46—-1.40] 0.44
ESRD)
Diabetes 0.93 [0.73-1.18] 0.56
HIV 1.75 [1.14-2.69] 0.010
Obesity (BMI >30) (missing  1.09 [0.87-1.36] 0.47
for 76)
Pregnancy 0.33 [0.09-1.18] 0.089
Any organ transplant 0.61 [0.25-1.47] 0.27
Liver disease (cirrhosis or 0.74 [0.28-1.98] 0.55
hepatitis)
Stroke or cerebrovascular 0.36 [0.15-0.86] 0.022

disease

Abbreviations: BMI body mass index, CKD chronic kidney disease,
COPD chronic obstructive pulmonary disease, ESRDend-stage renal
disease, ILD interstitial lung disease, SD standard deviation

*Adjusted for age, sex, race, poverty, co-morbidities, severity of illness
#p<0.10 in bold

required hospitalization and mechanical ventilation, limita-
tions in lifting/carrying groceries, climbing one flight of stairs,
and bending/kneel exceeded 25% even among those who only
required an ED visit without overnight hospitalization
(Figure 2B and Supplemental Table 2).

DISCUSSION

Nearly one year after their acute infection, a substantial num-
ber of the diverse patients in this study reported worse health
status compared to the prior year; persistent symptoms, espe-
cially shortness of breath and fatigue; and significant limita-
tions carrying out simple tasks such as carrying groceries and
walking one block. To our knowledge, this is among the first
data examining these important patient-reported parameters
approximately 1 year after COVID-19 infection in the USA,
providing early insights on the long-term impact on several
aspects of health.

Importantly, we found that declines in health status, persis-
tent symptoms, and limitations in effort tolerance occurred in
substantial proportions of patients regardless of baseline
comorbidity burden and/or severity of the acute COVID-19
illness. Our findings suggest that while relatively healthy
people may be spared from severe COVID-19, they may not
be protected from the long-term effects of COVID-19. Unlike
other complications related to acute COVID-19,” we found
that age was not a risk factor for PASC. Findings such as these
merit dissemination so that even healthy adults can make
informed decisions about the risks and benefits of vaccination.
Although there are limited data on whether vaccinations lower
risks for PASC, should patients contract breakthrough infec-
tions, preventing COVID-19 in the first place through contin-
ued mask wearing and vaccination may be the best line of
defense against PASC, a condition that appears to be extraor-
dinarily common and debilitating.
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Figure 2 Limitations in effort tolerance, according to (A) baseline comorbidity strata and (B) severity of acute COVID-19 illness strata

Our findings suggest that women may be more vulnerable to
PASC, a finding that builds upon our previous report indicating
a trend toward higher return to the Emergency Department
among women in the first 30 days after hospital discharge.'
Interestingly, in the acute phase of illness, the converse is
true—both infection rates and mortality are higher in men
compared to women. Mechanistic underpinnings of this obser-
vation are not known but suggest that the risk factors for severe
COVID-19 differ from those for PASC. It is possible that the
greater immunoregulation leading to improved initial outcome
in women leads to a longer-term chronic process. More specif-
ically, studies indicate that women elicit much stronger immune
responses across a myriad of exposures, including viruses.'!
After HIV infection, women have significantly lower serum
viral load.'? Additionally, women develop significantly higher
serum antibody levels after vaccination against most viral

targets, including COVID-19."* * This said, women also ac-
count for approximately 80% of all long-term autoimmune
diseases.'> More specific to acute COVID-19, while testoster-
one and other Y-linked pathways (such as TMPRSS2, Th17)
have been shown to increase SARS-CoV2 entry and disease
severity in men, both X-linked promoter regions and estrogen in
females suppress these same pathways, thereby limiting dam-
age during initial infection.'® Therefore, we speculate that while
the initial virostatic burst in women may suppress processes
such as viral entry and/or replication, it may in turn lead to long-
term but low-level immune activation and subsequent PASC.
This said, it is also possible that this finding is due to survivor
bias from the acute phase. Our findings here support the urgent
need to further understand the pathophysiology of PASC, and
subsequently develop patient-specific treatment strategies for
this debilitating condition.
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More than a year after the COVID-19 pandemic enveloped
the globe, its true impact is only emerging. The full costs of
COVID-19 are yet to be realized, as our data suggest that the
effects of COVID-19 extend well beyond the acute phase and
are likely to have a major impact on several sectors of the
workforce as well as the well-being of many families. Our data
underscore that much work remains to be done and they serve
as a caution to those who continue to defer vaccination against
this terrible disease.

Strengths of this study include its relatively large size and
the diversity of the sample. We obtained data by speaking
directly to patients for outcome detection rather than relying
on medical records that may lack sensitivity, since they require
medical follow-up. We also had data to characterize the index
infection that were abstracted from medical records, enhanc-
ing reliability. Limitations include the setting of only two
hospitals in one city, possibly impacting generalizability and
lack of objective functional measures such as pulmonary
function tests and echocardiography. Future work incorporat-
ing objective physiologic data are necessary to better under-
stand mechanisms underlying PASC. Since nearly 50% were
lost to follow-up, there is concern that these data may under-
estimate PASC, especially in specific groups noted to be
underrepresented in our data such as Black patients, patients
with active cancer, and those actively using tobacco. For
example, those with active cancer may have died before the
survey was administered, which could have biased results.
Last, we observed a trend suggesting that milder cases may
have lower risk for PASC, suggesting that studies including
mild and asymptomatic cases are needed to estimate risks for
the entire spectrum of COVID-19 survivors.

In conclusion, PASC may be extraordinarily common 1 year
after moderate to severe COVID-19, and these symptoms are
sufficiently severe to substantially impact the exercise tolerance
of patients in their daily lives. Further, unlike acute COVID-19,
PASC symptoms are broadly distributed, are not limited to one
specific patient group, and appear to be unrelated to age. These
data have implications for vaccine hesitant individuals, policy
makers, and physicians managing the emerging longer-term yet
unknown impact of the COVID-19 pandemic.

Supplementary Information The online version contains supple-
mentary material available at https:/ /doi.org/10.1007/s11606-021-
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