
An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine®    Vol 16  |  No 9  |  September 2021          531

ORIGINAL RESEARCH

Continuing Cardiopulmonary Symptoms, Disability, and Financial Toxicity  
1 Month After Hospitalization for Third-Wave COVID-19:  

Early Results From a US Nationwide Cohort 

Theodore J Iwashyna, MD, PhD1,2*, Lee A Kamphuis, MPH2, Stephanie J Gundel, RD3, Aluko A Hope, MD, MSCE4,5,  
Sarah Jolley, MD, MSc6, Andrew J Admon, MD, MPH, MSc1, Ellen Caldwell, MS7, Max L Monahan, MPH, MSW2,  

Katrina Hauschildt, PhD2, B Taylor Thompson, MD8, Catherine L Hough, MD5;  
on behalf of the NHLBI Prevention and Early Treatment of Acute Lung Injury (PETAL) Network

1Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Michigan, Ann Arbor, Michigan; 2Center for Clin-
ical Management Research, VA Ann Arbor Healthcare System, Ann Arbor, Michigan; 3Department of Emergency Medicine, Harborview Medical 
Center, Seattle, Washington; 4Division of Critical Care Medicine, Albert Einstein College of Medicine of Yeshiva University, New York, New York; 
5Division of Pulmonary and Critical Care Medicine, Department of Medicine, Oregon Health and Science University School of Medicine, Portland, 
Oregon; 6Division of Pulmonary and Critical Care, University of Colorado, Denver, Colorado; 7Division of Pulmonary and Critical Care Medicine, 
Department of Internal Medicine, University of Washington, Seattle, Washington; 8Massachusetts General Hospital, Boston, Massachusetts.

F or many patients hospitalized with COVID-19, the 
impact of the illness continues well beyond hospital 
discharge.1 Heavy burdens of persistent symptoms 
have been reported, albeit often from regional and 

single-hospital samples.2-7 Critically, not all initial reports cap-
ture information on pre-COVID-19 symptom burden, so it is 
unclear whether these highly prevalent problems are truly new; 
an alternative explanation might be that patients already with 

symptoms were more likely to be infected with or seek care for 
SARS-CoV-2.8

Fewer data are available about patients’ abilities to go 
about the activities of their lives, nor is as much known about 
the relationships between new symptoms and other impacts. 
Most of the available information is from health systems during 
the initial surge of COVID-19 in early 2020—when testing for 
SARS-CoV-2 was limited even in the inpatient setting, when 
hospitals’ postdischarge care systems may have been heavily 
disrupted, and when clinicians were often reasonably focused 
primarily on reducing mortality in their first cases of COVID-19 
rather than promoting recovery from an often-survivable ill-
ness. Increasing evidence shows that the inpatient case-fatality 
rate of COVID-19 is improving over time9,10; this makes unclear 
the generalizability of outcomes data from early COVID-19 pa-
tients to more recent patients.11
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BACKGROUND: Patients discharged after COVID-19 
report ongoing needs.

OBJECTIVES: To measure incident symptoms after 
COVID-19 hospitalization. 

DESIGN, SETTING, AND PARTICIPANTS: Preplanned 
early look at 1-month follow-up surveys from patients 
hospitalized August 2020 to January 2021 in NHLBI 
PETAL Network’s Biology and Longitudinal Epidemiology: 
COVID-19 Observational (BLUE CORAL) study. English- or 
Spanish-speaking hospitalized adults without substantial 
pre-COVID-19 disability with a positive molecular test for 
SARS-CoV-2.

RESULTS: Overall, 253 patients were hospitalized for a 
median of 5 days (interquartile range [IQR], 3-8), and had 
a median age of 60 years (IQR, 45-68). By race/ethnicity, 
136 (53.8%) were non-Hispanic White, 23 (9.1%) were non-
Hispanic Black, and 83 (32.8%) were Hispanic. Most (139 
[54.9%]) reported a new or worsened cardiopulmonary 
symptom, and 16% (n = 39) reported new or increased 

oxygen use; 213 (84.2%) patients reported not feeling 
fully back to their pre-COVID-19 level of functioning. New 
limitations in activities of daily living were present in 130 
(52.8%) patients. Financial toxicities, including job loss or 
change (49 [19.8%]), having a loved one take time off (93 
[37.8%]), and using up one’s savings (58 [23.2%]), were 
common. Longer lengths of hospital stay were associated 
with greater odds of 1-month cardiopulmonary symptoms 
(adjusted odds ratio [aOR], 1.82 per additional week in the 
hospital; 95% CI, 1.11-2.98) and new disability (aOR, 2.06; 
95% CI, 1.21-3.53). There were not uniform demographic 
patterns of association.

LIMITATIONS: We prioritized patients’ reports of their 
own incident problems over objective testing.

CONCLUSION: Patients who survived COVID-19 in the 
United States during late 2020/early 2021 still faced new 
burdens 1 month after hospital discharge. Journal of 
Hospital Medicine 2021;16:531-537. © 2021 Society of 
Hospital Medicine
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Therefore, we report multicenter measurements of incident 
levels of persistent cardiopulmonary symptoms, disability, re-
turn to baseline, and impact on employment among a recent 
cohort of COVID-19 patients hospitalized around the United 
States during the “third wave” of COVID-19—fall and winter 
2020-2021. We focus on the 1-month time point after hospi-
tal discharge, as this time point is still in the early vulnerable 
period during which hospital transition-of-care programs are 
understood to have responsibility. 

METHODS
The first 253 patients who completed 1-month postdischarge 
telephone follow-up surveys from the ongoing nationwide 
BLUE CORAL study were included. BLUE CORAL will enroll up 
to 1,500 hospitalized COVID-19 patients at 36 US centers (the 
identities of which are reported in Appendix 1) as a part of the 
National Heart, Lung, and Blood Institute’s Prevention and Ear-
ly Treatment of Acute Lung Injury (PETAL) Network. We report 
here on survey questions that allowed for a clear comparison 
to be made between 1-month follow-up responses and pre-
COVID baseline variables; these comparisons were based on 
(1) previous in-hospital assessment; (2) explicitly asking patients 
to compare to pre-COVID-19 levels; or (3) explicitly asking pa-
tients for changes in relation to their COVID-19 hospitalization. 
Items were chosen for inclusion in this report without looking 
at their association with other variables.

This research was approved by the Vanderbilt Institutional 
Review Board (IRB), serving as central IRB for the PETAL Net-
work; patients or their surrogates provided informed consent.

Participants
Patients with COVID-19 were identified during hospitalization 
and within 14 days of a positive molecular test for SARS-CoV-2. 
Eligible patients presented with fever and/or respiratory signs/
symptoms, such as hypoxemia, shortness of breath, or infil-
trates on chest imaging. Patients were enrolled within the first 
72 hours of hospitalization (in order to avoid oversampling pa-
tients with relatively longer stays, and to study the biology of 
early COVID-19), and excluded if they had comfort-care orders 
(because of their limited likelihood of surviving to follow-up), 
or were incarcerated (because of difficulties in obtaining tru-
ly open informed consent and likely difficulties in follow-up). 
Pertinently, patients were not required to be in the intensive 
care unit.

Surviving patients who spoke English or Spanish, were not 
homeless on hospital admission, and were neither significantly 
disabled nor significantly cognitively impaired were eligible for 
follow-up. “Not significantly disabled” was defined as having 
limitations due to health on no more than three activities of 
daily living before their COVID-19 hospitalization, as assessed 
at BLUE CORAL enrollment; this was chosen because of the 
potentially limited sensitivity of many of our questionnaires to 
detect an impact of COVID-19 in patients with greater than 
this level of disability. We included patients who were able to 
consent for themselves in the study, or for whom the legally 
appointed representative consenting on their behalf in the 

hospital reported no evidence of cognitive impairment, de-
fined as no more than four of the problems on the eight-item 
Alzheimer’s Dementia (AD8) scale.12-14 

Data Collection 
One-month surveys were administered to patients or, when 
necessary, their proxies; the complete English- and Spanish- 
language instruments are presented in Appendix 2. Study data 
were collected and managed using REDCap electronic data 
capture tools hosted at the University of Michigan.15,16 

Patients were contacted via phone by trained interviewers 
beginning 21 days after hospital discharge; interviews were 
completed a median of 47 days after discharge (interquartile 
range [IQR], 26-61). Efforts prioritized former patients complet-
ing surveys themselves by phone, but a well-informed proxy 
was approached if needed. Proxies, who included spouses, 
adult children, or other relatives, family friends, or primary 
caregivers, were in regular contact with the patient and un-
derstood the patient’s health status. If necessary, the survey 
could be completed over multiple phone calls, and a written, 
mail-back option was available. Other best practices in accu-
rate survey data collection and cohort retention were used.17-19 
Participants were given a $10 gift card.

New cardiopulmonary symptoms were queried with symptom- 
targeted questions informed by the Airways Questionnaire 20,20 the 
Kansas City Cardiomyopathy Questionnaire,21,22 and the Seat-
tle Angina Questionnaire.23 Whenever a respondent reported 
a given symptom, they were asked, “Compared to 1 month 
before your COVID-19 hospitalization, is this better, worse, or 
about the same?” We counted the number of symptoms which 
the patient reported as worse.

 Using wording from the Health and Retirement Study,24 
disability was assessed based on a self-report of any of  
14 health-related limitations in activities of daily living or instru-
mental activities of daily living, as in past studies25: dressing, 
walking across a room, bathing, eating, getting out of bed, 
using a toilet, using a map, preparing a hot meal, shopping 
for groceries, making a phone call, taking medications, pay-
ing bills, carrying 10 lb (eg, a heavy bag of groceries), and, 
as a combined single item, stooping, kneeling, or crouching. 
Well-chosen proxy reports appear reliable for these items.26 
We counted the number of activities for which the patient 
reported a limitation, comparing those reported at 1 month 
to those reported during the in-hospital survey assessing pre- 
illness functioning.

The financial consequences of the COVID-19 hospitalization 
were assessed in two ways. First, we used a modified version of 
a World Health Organization Disability Assessment Schedule 
(WHODAS) 2.0 question27: “Since your COVID-19 hospitaliza-
tion, how much has your health been a drain on the financial 
resources of you or your family?” Second, we used the financial 
toxicity items developed with the Mi-COVID19 study3 based 
on extensive qualitative interviews with respiratory failure 
survivors28; these questions were anchored explicitly on “the 
financial cost of dealing with your COVID-19 hospitalization  
and related care.”
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Data Analysis
There were few missing data, and al-
most all were on outcome variables. 
Where present, the degree of miss-
ingness is reported and casewise dele-
tion used. Because this was a planned 
early look at responses to an ongo-
ing survey, with analysis based on the 
number of accrued responses, the ul-
timate denominator for response rate 
calculation is unknown. Therefore, two 
bounds are presented—the minimum, 
on the assumption that all remaining 
uncompleted surveys will be missed; 
and the maximum, as if the uncomplet-
ed surveys were not yet in the eligible 
denominator.

Variables were summarized with me-
dians and IQRs. Multilevel logistic re-
gression was used to test for differenc-
es across demographic characteristics 
in the rates of development of any new 
symptom or disability; site-level differ-
ences were modeled using a random 
effect. Gender, race/ethnicity, and age 
were included in all regressions unless 
noted otherwise; age was included 
with both linear and quadratic terms 
when used as a control variable. For 
the degree of return to baseline and for the number of new 
limitations in activities of daily living, we explored associations 
as dichotomized variables (any/none, using multilevel logistic 
regression) and as continuous variables (using multilevel linear 
regression). Percent of variance explained was calculated us-
ing the R2 in unadjusted linear regression, and Spearman rank 
correlations were used to allow nonlinearities in comparisons 
across outcomes. All adjusted models are presented in Appen-
dix Table 1. Analyses were conducted in Stata 16.1 (StataCorp, 
2020); analytic code is presented in Appendix 3, and a log file 
of all analyses is presented in Appendix 4.

RESULTS
The 250th 1-month follow-up was completed on February 26, 
2021. One month prior, 647 patients had been recruited at 26 
centers in the inpatient phase of the study. Patient demograph-
ics for the 253 patients surveyed through that date are shown 
in Appendix Table 2. On the day of the early look at the data, 
460 patients had become eligible for 1-month follow-up and 
64 patients had been missed for 1-month follow-up (maximum 
response rate of 79.8%, minimum possible final response rate 
of 55.0%) (Figure 1). Seven surveys were completed by proxies. 
Respondents’ median age was 60 years (IQR, 45-68), and 111 
(43.4%) were female. Their median hospital length of stay was 5 
days (IQR, 3-8). A total of 236 (93.3%) patients were discharged 
home, including 197 (77.9%) without home care services and 
39 (15.4%) with home care services.

One hundred and thirty-nine patients (56.5%; 95% CI, 50.1%-
62.8%) reported at least one new or worsened cardiopulmo-
nary symptom after their COVID-19 hospitalization (Table;  
7 patients did not respond to these questions). Most patients 
with new symptoms had one (48 [19.5%]; 95% CI, 14.8%-25.0%) 
or two (32 [13%]; 95% CI, 9.7%-17.7%) of the new symptoms 
queried. The most common new cardiopulmonary symptom 
was cough, reported by 57 (23.2%; 95% CI, 18.0%-29.0%) pa-
tients. New oxygen use was reported by 28 (11.4%; 95% CI, 
7.7%-16.0%) patients, with another 11 (4.5%; 95% CI, 2.3%-
7.9%) reporting increased oxygen requirements. Women were 
twice as likely as men to report any new cardiopulmonary 
symptom (adjusted odds ratio [aOR], 2.24; 95% CI, 1.29-3.90), 
and non-Hispanic Black and Hispanic patients were less like-
ly than White patients to report new symptoms (aOR, 0.31;  
95% CI, 0.12-0.83; and aOR, 0.38; 95% CI, 0.21-0.71, respective-
ly). Longer lengths of hospital stay were associated with great-
er 1-month cardiopulmonary symptoms (aOR, 1.82 per addi-
tional week in the hospital; 95% CI, 1.11-2.98), but discharge 
destination was not (aOR, 0.92; 95% CI, 0.39-1.71). 

New limitations in activities of daily living or instrumental 
activities of daily living were present in 130 (52.8%; 95% CI, 
46.4%-59.5%) patients (seven not responding), all of whom 
had 0 to 3 limitations before their COVID-19 hospitaliza-
tion. Indeed, 62 (25.2%; 95% CI, 19.9%-31.1%) reported 3 or 
more new health-related limitations in activities of daily liv-
ing or instrumental activities of daily living compared to their  

FIG 1. Patients Included in Study

Enrolled in BLUE CORAL 
August 24, 2020-January 26, 2021

N = 647

Discharged alive from hospital 
August 26, 2020-January 26, 2021

n = 588

Eligible for 1-month follow-up 
September 16, 2020-February 26, 2021

n = 460

Completed 1-month follow-up 
October 3, 2020-February 26, 2021

n = 253

Died in hospital, n = 54
Withdrew, n = 1
Not yet discharged, n = 4

Died before follow-up, n =2
Not eligible for pre-COVID reasons, n = 126
 Disabled or cognitively impaired, n = 115
 Homeless, n = 7
 Speaks neither English nor Spanish, n = 4

Missed during follow-up window, n = 64
Not surveyed, follow-up still ongoing, n = 143
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pre-COVID-19 baseline, as assessed separately during their 
hospitalization (Figure 2; rates of limitations in individual activi-
ties are shown in Appendix Table 3). Older patients were more 
likely to report a new health-related limitation, and Hispanic 
patients were less likely to have a new limitation. New limita-
tions were common among patients discharged home without 
home health services. The number of new cardiopulmonary 
symptoms explained 11.2% of the variance in the number of 
new limitations in activities of daily living, a Spearman rank cor-
relation of 0.30 (P < .0001; see Appendix Table 4). More than 
three in four COVID-19 patients reported new or worsened 
cardiopulmonary symptoms or new health-related limitations 
in activities of daily living at 1 month—only 62 (24.5%) patients 
reported neither.

At 1 month after hospital discharge, 213 (84.2%) patients 
reported that they were not fully back to their pre-COVID-19 
level of functioning (3 declined to answer the question). When 
asked, “On a scale of 1 to 100, with 100 being all the way back 
to what you could do before COVID, how close to being back 
are you?” the median response was 80, with an IQR of 64-95 
(Figure 3). Forty-two (16.8%; 95% CI, 12.4%-22.0%) patients 
reported a level of 50 or below. Women and older patients 
reported lower levels of return of functioning, as did those with 
longer hospital stays and new or worsened cardiopulmonary 
symptoms. Each additional week in hospital length of stay 
was associated with a 7.5-point lower response to the ques-
tion (95% CI, –11.2 to –3.8), but discharge destination was not 
associated with the answer after adjusting for demographics. 
Patients with and without new limitations in activities of daily 
living and with and without new cardiopulmonary symptoms 

were found across the range of self-reported degree of recov-
ery, although patients without a new problem in one of those 
domains were rarer among those reporting recovery of less 
than 70. The number of new cardiopulmonary symptoms ex-
plained 19.7% of the variance in the response to this question, 
a Spearman rank correlation of 0.47 (P < .0001).

More than half of respondents (115 [55.0%]; 95% CI, 48.0%-
61.9%; 44 not responding) stated that their COVID-19 hospi-
talization had been a drain on the finances of their family; 53 
(25.4%; 95% CI, 19.6%-31.8%; 44 not responding) rated that 
drain as moderate, severe, or extreme within the first month 
after hospital discharge. Forty-nine patients (19.8%; 95% CI, 
15.1%-25.4%; 6 not responding) reported that they had to 
change their work because of their COVID-19 hospitalization, 
and 93 patients (37.8%; 95% CI, 31.7%-44.2%; 7 not respond-
ing) reported that a loved one had taken time off work to care 
for them. Altogether, one in five COVID-19 patients report-
ed that, within the first month after hospital discharge, they 
used all or most of their savings because of their COVID-19 
illness or hospitalization (58 [23.2%]; 95% CI, 18.1%-29.9%; 3 
not responding). There were no demographic differences in 
the likelihood of losing a job or having a loved one take time 
off for caregiving, but non-Hispanic Black and Hispanic pa-
tients were much more likely to report having used all or most 
of their savings (aOR, 2.96; 95% CI, 1.09-8.04; and aOR, 2.68;  
95% CI, 1.35-5.31, respectively) than White patients. Hospital 
length of stay and discharge destination were not consistently 
associated with these financial toxicities. The development of 
new or worsened cardiopulmonary symptoms was not associ-
ated with job change or having a caregiver take time off but 
was associated with increased likelihood of having used all or 
most savings (aOR, 2.30; 95% CI, 1.12-4.37). 

DISCUSSION
In a geographically and demographically diverse national US 
cohort, we found that a decline in perceived health, new or 
worsened cardiopulmonary symptoms, new limitations in ac-
tivities of daily living, and new financial stresses were com-
mon among patients hospitalized during the US third wave of 
COVID-19 at 1 month after hospital discharge. The new car-
diopulmonary symptoms were significantly associated with the 
self-report of incomplete recovery and financial stress, but less 
closely associated with incident disability, inability to work, and 
caregiving receipt. There were not consistent differences be-
tween any demographic groups on these outcomes. Patients 
with longer lengths of stay generally reported more problems. 
New problems were very common among patients discharged 
directly home without home health services.

These data suggest a broad range of new problems among 
survivors of COVID-19 hospitalization. Moreover, these prob-
lems are not well-correlated with each other. This raises the 
possibility that there may be multiple phenotypes of post-acute 
sequelae after COVID-19 hospitalization. It is not clear to what 
extent these differences are mediated by differences in tissue 
damage from or immunologic response to SARS-CoV-2, distinct 
from or interacting with other elements of treatment, hospital-

TABLE. New or Worsened Cardiopulmonary Symptoms 
After COVID-19 Hospitalization

No. (%) 95% CI

Cough 57 (23.2) 18.1-29.0

Rapid or irregular heartbeat 47 (19.1) 14.4-24.6

Emotional upset makes chest troubles worse 40 (16.3) 11.9-21.5

Use home oxygen 39 (15.9) 11.5-21.0

Difficulty getting around the house from chest trouble 38 (15.5) 11.2-20.6

Breathlessness when laughing 38 (15.5) 11.2-20.6

Chest trouble makes you go home sooner after a night out 36 (14.6) 10.5-18.3

Breathlessness when trying to sleep 33 (13.4) 9.4-18.3

Chest pain, tightness, or angina 28 (11.4) 7.7-16.0

Chest problems when in contact with strong smells 28 (11.4) 7.7-16.0

Sleep sitting up 24 (9.8) 6.4-14.2

Swelling in feet, ankles, or legs in the morning 21 (8.5) 5.4-12.8

Any new or worsened cardiopulmonary symptoms 139 (56.5) 50.1-62.8

Seven patients did not respond to these questions.
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ization, or the illness experience. The degree of financial stress, 
savings loss, and job dislocation reported here suggests these 
patients will face substantial challenges in guiding their own re-
covery in the absence of a dedicated set of services.28,29

The persistent symptoms faced by these COVID-19 pa-
tients can be considered in the context of post-acute se-
quelae among survivors of community-acquired pneumonia 
in previous studies, as summarized in a recent systematic re-

view.30 For example, only 35% of a large cohort of adults with  
community-acquired pneumonia who were evaluated in the 
emergency department were completely free of pneumonia- 
related symptoms 6 weeks after antibiotic therapy.31,32  
Limitations in activities of daily living have been reported at 
1 month after community-acquired  pneumonia33; rehospi-
talization and early post-discharge mortality rates may also 
be similar.34,35 These findings suggest that the persistent 
problems of both COVID-19 and other pneumonia patients 
may highlight important opportunities for improvements in 
healthcare systems,36 and that burdensome postacute se-
quelae of COVID-19 may not be attributable solely to distinc-
tive features of the SARS-CoV-2 virus.

A majority of patients discharged home without home 
health services reported new difficulties in their activities of 
daily living; 77% of patients with new disability at 1 month had 
been discharged without home services. These data, however, 
do not show to what extent this lack of home health services 
resulted from lack of referral for services, home health provid-
er unavailability, or patient refusal of recommended services. 
Nonetheless, this nonreceipt of home health services may have 
been consequential. Among hospitalized patients recovering 
from pneumonia pre-COVID, the use of post-hospital physical 

FIG 2. Number of New Health-Related Limitations in Activities of Daily Living and 
Instrumental Activities of Daily Living. The graphs compare results from 1-month 
follow-up to pre-COVID-19 baseline variables assessed during hospitalization in 
(A) all respondents and two age groups (B and C) created by splitting the cohort 
at the median age of the cohort. Fourteen activities were assessed: dressing, 
walking across a room, bathing, eating, getting out of bed, using a toilet, using a 
map, preparing a hot meal, shopping for groceries, making a phone call, taking 
medications, paying bills, carrying 10 lb (eg, a heavy bag of groceries) and, as a 
combined single item, stooping, kneeling, or crouching. Other discharge disposi-
tions included home with home health services and inpatient rehabilitation.
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and occupational therapy was associated with reduced risk of 
readmissions and death.37 This association was greater among 
patients with lower baseline mobility scores and in patients 
discharged to home directly. Further, the risk of poor out-
comes decreased in a dose-response fashion with increased 
post-hospital therapy delivery. Failure to provide services for 
postdischarge disability was previously identified as a potential 
vulnerability of patients during COVID-19.38   

This study adds to the literature. The focus on sequelae 
perceived by the patient to be incident, as distinguished from 
symptoms and disability existing before COVID-19, increas-
es the likelihood that these data reflect the influence of the 
COVID-19 hospitalization. These data emphasize that, despite 
relatively brief hospitalizations, diverse problems are quite 
common and consequential for patients’ ability to return to 
their pre-COVID-19 roles. They further add to the literature by 
demonstrating the relatively loose coupling between various 
ways in which postacute sequelae of COVID-19 might be de-
fined: the cardiopulmonary symptoms examined here, the pa-
tient’s reported completeness of recovery, the financial stress-
es the hospitalization placed on the patient and their family, or 
the development of new limitations in activities of daily living.

Our findings highlight a potential second public health crisis 
from COVID related to post-COVID recovery resulting from the 
incident disability and economic loss among COVID survivors. 
While much attention is paid to deaths from COVID, there is 

less (albeit growing) recognition of the long-term consequences 
in survivors of COVID-19.39 The downstream economic impacts 
from job loss and financial insolvency for COVID-19 survivors 
have ramifications for caregivers, family units that include de-
pendents, and the broader US economy—and may do so for 
generations if uncorrected, as has been suggested after the 
1918 influenza pandemic.40 These data may, indeed, look worse 
at later follow-up given the delay in hospital billing and new ex-
penses in the wake of illness and hospitalization.28,36,41 It is im-
portant that the healthcare system and policymakers consider 
early investments in post-hospital rehabilitation and adaptive 
services to allow workers to return to the workforce as soon as 
possible, and prepare for an increased need for financial sup-
port for recovering COVID patients.42 

Importantly, these data cannot distinguish between the im-
pact of SARS-CoV-2 infection itself from the treatment received 
for COVID-19 or other non-COVID-19-specific aspects of hospi-
tal care. COVID-19 inpatient case fatality rates and management 
have changed over time, and so generalizability to future cohorts 
is unknown.9-11 This cohort was recruited in the inpatient setting 
at largely teaching hospitals; therefore, these patients’ experi-
ence may be not be representative of all hospitalized COVID-19 
patients during this time period. The generalizability of hospi-
tal-based studies to patients not hospitalized for COVID-19 re-
mains a subject of active inquiry. We only interviewed patients 
who were not homeless (excluding 7 of 588 eligible, 1.2%) and 
who spoke English or Spanish (excluding 4 of 588 eligible, 0.7%);  
these and other inclusion/exclusion criteria should be consid-
ered when evaluating the generalizability of these findings to 
other patients. We did not prospectively collect measures of 
fatigue to examine this important and complex symptom, nor 
did we evaluate outpatient therapy. Finally, self-report was used, 
rather than using objective measurements of what the patient 
did or did not do in their home environment. This is consistent 
with clinical practice that emphasizes patients as primary report-
ers of their present state, but may introduce measurement error 
compared to more invasive strategies if those are considered 
the gold standard.

CONCLUSION
Patients who survived hospitalization from COVID-19 during 
the period of August 2020 to January 2021 continued to face 
significant burdens of new cardiopulmonary symptoms, in-
complete recovery, disability, and financial toxicity, all of which 
extend to patients discharged directly home without services. 
The correlations between these potential symptoms are no 
more than partial, and an exclusive focus on one area may ne-
glect other areas of patient need.
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