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Abstract
Introduction: Outpatient rehabilitation is recommended in the treatment of post
coronavirus disease 2019 (COVID-19) condition. Although racial and ethnic
disparities in the incidence and severity of COVID-19 have been well documen-
ted, little is known about the use of outpatient rehabilitation among patients with
post COVID-19 condition.
Objective: To examine factors associated with outpatient rehabilitation use
following COVID-19 and to ascertain whether differential incidence of sequelae
explain variation in post COVID-19 rehabilitation utilization by race and
ethnicity.
Design: Case–control study.
Setting: Community.
Participants: U.S. adults with COVID-19 during 2020 in the TriNetX database.
Intervention: N/A.
Main Outcome Measures: Receipt of outpatient rehabilitation services within
6 months of COVID-19 diagnosis and incidence of post COVID-19 condition
symptoms (weakness, fatigue, pain, cognitive impairment, mobility difficulties,
and dyspnea).
Results: From 406,630 laboratory-confirmed COVID-19 cases, we identified
8724 individuals who received outpatient rehabilitation and matched 28,719
controls. Of rehabilitation users, 43.3% were 40 years old or younger, 54.8%
were female, 58.2% were White, 17.9% were African American/Black, 2.1%
were Asian, 13.0% were Hispanic, 39.2% had no comorbidities, and 40.3%
had been hospitalized for COVID-19. Dyspnea (20.4%), fatigue (12.4%), and
weakness (8.2%) were the most frequently identified symptoms. Although there
were no racial differences in the incidence of the six post COVID-19 condition
symptoms considered, African American/Black individuals were significantly
less likely than their White counterparts to receive outpatient rehabilitation
(odds ratio [OR] = 0.89; 95% confidence interval [CI]: 0.84–0.96; p = .003).
Hispanic individuals had higher outpatient rehabilitation utilization (OR = 1.22;
95% CI: 1.11–1.33; p < .001) and a significantly higher incidence of post
COVID-19 fatigue.
Conclusions: In this large nationally representative study, African American/
Black race was associated with lower utilization of outpatient rehabilitation
services despite a similar incidence of post COVID-19 condition symptoms.
Further research is needed to better understand access barriers to rehabilita-
tion services for post COVID-19 condition recovery care and address racial
inequalities in receipt of care.
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INTRODUCTION

Research has shown that a significant proportion of
individuals who contract coronavirus disease 2019
(COVID-19) experience ongoing post-acute sequelae
following their acute severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection. As defined by
the World Health Organization, these sequelae are
known as post COVID-19 condition, which is character-
ized by new or persistent symptoms that usually occur
within 3 months from the onset of acute infection, and
that last for at least 2 months.1–5 Sequelae can affect
almost every organ system of the body and range from
physical symptoms, such as fatigue and weakness, to
neuropsychiatric deficits, such as cognitive dysfunction
or “brain fog.”1,2,6,7

Post COVID-19 condition has been estimated to
affect at least 10% of survivors of COVID-19 infection.3,4,8
3,4,8 A subset of individuals continue to experience symp-
toms at least 6 months after infection.3 One systematic
review reported that nearly half of all COVID-19 survivors
endorse an ongoing impairment in their general function
at 30 days after infection, with 20.2% reporting a decline
in mobility and 14.7% reporting reduced mobility.4

Expert guidance statements recommend the cau-
tious use of rehabilitation in the recovery from post
COVID-19 condition. Recommendations include, but
are not limited to, the use of occupational therapy and
physical therapy in assessing patient deficits and devel-
oping personalized therapy approaches to recover pre-
COVID-19 function and quality of life while avoiding
overexertion and post-exertional malaise.9–11

When discussing the long-term implications of
SARS-CoV-2 infection, it is critical to recognize that
COVID-19 has disproportionately affected racial minori-
ties. The Centers for Disease Control and Prevention
(CDC) reported that African American/Black, Hispanic,
and American Indigenous individuals comprised 22%,
33%, and 1.3% of all U.S. COVID-19 cases in May
2020, despite making up 13%, 18%, and 0.7% of the
national population, respectively.12 Members of racial
minority groups are also more likely to be hospitalized
with COVID-19 and experience intensive care unit
(ICU) admission and death from COVID-19 at higher
rates.13–18 Although it has not been documented to
date, it is plausible that there might also be racial differ-
ences in the incidence of post COVID-19 condition.

Despite the potential effectiveness of outpatient
rehabilitation in addressing disabling persistent
COVID-19 symptoms, little is known about access to
these services or factors associated with their utiliza-
tion. The purpose of this study is to explore the factors
associated with outpatient rehabilitation utilization
among patients who tested positive for COVID-19
during 2020 across the United States through analysis
of a large, diverse, real-time electronic health record
database. Given the widespread evidence of racial

disparities in the incidence and severity of acute SARS-
CoV-2 infection, we examine both the use of rehabilita-
tion services and the incidence of the most common
post COVID-19 condition symptoms, with a special
focus on potential differences by race and ethnicity.

DATA AND METHODS

Data sources and cohort identification

De-identified COVID-19 patient data were extracted from
the TriNetX research network database, a research plat-
form compiling real-time electronic health records data
from over 50 U.S. health care organizations. At the time
of the search, TriNetX provided real-time access to the
electronic health records of more than 80 million patients.
Data were downloaded after a search performed for
patients 18 years of age or older diagnosed with
COVID-19 between January 1 and December 31, 2020.
We followed the TriNetX criteria for accurate identification
of COVID-19, which has been extensively used in pub-
lished research, whereby only cases confirmed with posi-
tive laboratory test for SARS-CoV-2 and related RNA
during the study period were eligible for the study. From
this larger COVID-19-positive population, we identified
cohorts for our matched case–control analysis.

Outcomes

The primary outcome of interest was receipt of outpatient
rehabilitation services within 6 months following COVID-
19 diagnosis. The follow-up period of 6 months was cho-
sen to best capture rehabilitation use specific for treat-
ment of COVID-19 sequelae given the natural history of
post COVID-19 condition. Codes for physical, occupa-
tional, respiratory, and cognitive therapies, combined with
an indicator for outpatient setting for provision of services,
were used to identify utilization and type of post COVID-
19 rehabilitation therapies. The incidence of six frequently
reported post COVID-19 condition symptoms—weak-
ness, fatigue, pain, cognitive dysfunction, mobility difficul-
ties, and dyspnea—was identified using International
Classification of Diseases, 10th Revision, Clinical Modifi-
cation (ICD-10-CM) codes as secondary outcomes. For
the incidence analyses, COVID-19 survivors with any of
the six symptoms (weakness, fatigue, pain, cognitive
impairment, mobility difficulties, and dyspnea) within the
6 months prior to their COVID-19 diagnosis were
excluded from the analyses.

Matching and control variables

Patients’ age, sex, number of comorbidities, prior use
of rehabilitation services, and exposure time (i.e., days
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since COVID-19 diagnosis) were used as matching var-
iables. Electronic health records for the 6 months prior
to each individual’s confirmed COVID-19 diagnosis

were used to calculate comorbidities using the Elixhauser
index.19 For all confirmed COVID-19 patients, we also
examined health care utilization 6 months prior to the

TAB LE 1 Summary characteristics of overall COVID-19-positive population, post COVID-19 condition rehabilitation users, and matched
controls

Overall COVID-19 population
N = 406,630

Post-COVID rehab users
N = 8724

Matched controls
N = 28,719

Age

Mean � SD 45.6 � 17.7 45.4 � 17.6 45.6 � 17.8

Median (IQR) 44.0 (29) 44.0 (29) 44.0 (29)

Age categories, n (%)*

18–40 175,875 (43.2) 3844 (44.0) 12,509 (43.5)

41–50 69,241 (17.0) 1453 (16.6) 4843 (16.8

51–60 70,179 (17.2) 1502 (17.2) 4921 (17.1)

61–70 51,491 (12.6) 1089 (12.4) 3616 (12.5)

71–80 28,046 (6.9) 573 (6.5) 1916 (6.6)

81–90 11,798 (2.9) 263 (3.0) 914 (3.1)

Sex, n (%)*

Female 221,269 (54.4) 4785 (54.8) 15,667 (54.5)

Male 182,530 (44.8) 3892 (44.6) 12,899 (44.9)

Race, n (%)

Asian 8388 (2.0) 186 (2.1) 595 (2.0)

African American/Black 73,288 (18.0) 1561 (17.8) 6254 (21.7)

White 236,501 (58.1) 5075 (58.1) 14,483 (50.4)

Unknown 85,832 (21.1) 1841 (21.1) 7243 (25.2)

Ethnicity, n (%)

Hispanic 53,054 (13.0) 1130 (12.9) 2954 (10.2)

Not Hispanic 251,706 (61.9) 5362 (61.4) 16,773 (58.4)

Unknown 101,870 (25.0) 2232 (25.5) 8992 (31.3)

Number of comorbidities, n (%)*

0 284,353 (69.9) 3420 (39.2) 12,332 (42.9)

1–2 71,549 (17.6) 2041 (23.4) 6737 (23.4)

3–4 27,822 (6.8) 1388 (15.9) 4528 (15.7)

5–6 12,142 (2.9) 873 (10.0) 2599 (9.0)

7+ 10,764 (2.6) 1002 (11.5) 2523 (8.7)

Hospitalized for COVID-19, n (%)

0 364,429 (89.6) 5206 (59.6) 24,240 (84.4)

1 42,201 (10.4) 3518 (40.4) 4479 (15.6)

Used rehabilitation pre-COVID-19,* n (%)

0 395,315 (97.2) 7296 (83.6) 25,565 (89.0)

1 11,315 (2.8) 1428 (16.4) 3154 (11.0)

Region, n (%)

Midwest 90,456 (22.2) 1913 (21.9) 4079 (14.2)

Northeast 94,897 (23.34 1992 (22.8) 9309 (32.4)

South 149,772 (36.8) 3238 (37.1) 13,087 (45.6)

West 71,409 (17.6) 1579 (18.1) 2216 (7.7)

Note: Asterisk identifies characteristics used in the matching of COVID survivors who used outpatient rehabilitation services within 6 months of a coronavirus
disease 2019 (COVID-19) diagnosis (cases) and non-outpatient rehabilitation users (controls). Matching with no replacement was conducted at the 1:n ratio, where
n is the maximum number of matching cases for each given vector of case characteristics. Some columns may not add to 100% due to a small proportion (<2%) with
missing information.
COVID-19, coronavirus disease 2019; IQR, interquartile range; SD, standard deviation.
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positive SARS-CoV-2 test to identify prior use or ongoing
use of rehabilitation services unrelated to the COVID-19
diagnosis.

In addition to severity of the acute SARS-CoV-2
infection, proxied by hospitalization, the patients’ race
(African American/Black, Asian, White, other race), eth-
nicity (Hispanic, not Hispanic), and Census region of
residence were used as control variables in multivari-
able regression analysis. Race and ethnicity classifica-
tions in this study are used as reported by electronic
health records within the TriNetX research network
database.

Analysis

To circumvent the inherent selection bias resulting from
observational data, we performed a matched case–
control analysis when examining the association

between race and ethnicity and use of outpatient reha-
bilitation services. COVID-19 patients who survived at
least 6 months after COVID diagnosis were stratified
into two groups based on use of outpatient rehabilita-
tion services within the 6-month post-COVID diagnosis
follow-up period. Cases consisted of COVID-19 survi-
vors who had an outpatient encounter with codes iden-
tifying receipt of physical therapy, occupational therapy,
cognitive therapy, or respiratory therapy. To these, con-
trols were matched based on the individual’s age
(�1 year), sex, number of comorbidities (0, 1–2, 3–4,
5–6, 7+), and prior use of outpatient rehabilitation
(within 6 months before their laboratory confirmed
COVID-19 diagnosis). Controls were selected from
among the COVID-19 survivors who did not utilize out-
patient rehabilitation during the 6-month post-COVID
diagnosis follow-up period, with use of a random sam-
pling with no replacement. To maximize the analytical
sample, cases were matched at a 1:n ratio to controls,
where n is the highest number of matching observa-
tions per strata that ensured that all cases were
successfully matched.

The odds ratios (ORs) between race/ethnicity and
use of outpatient rehabilitation services were estimated
with conditional logistic regression to account for the
matching, with covariate adjustments for the severity of
SARS-CoV-2 infection, proxied by acute care hospitali-
zation for COVID-19, and region of residence, factors
on which case–control matching was not feasible.
Finally, to examine whether differences in outpatient
rehabilitation service use may be explained by differen-
tial incidence of post COVID-19 condition symptoms
among cases and controls, we estimated multivariable
logistic regressions.

All statistical analyses were performed using
Stata 15.

RESULTS

We identified a total of 406,630 laboratory-confirmed
COVID-19 individuals within the TriNetX database

TAB LE 2 Factors associated with use of outpatient rehabilitation
among COVID-19 survivors

Odds ratio pValue 95% CI

Race

White Reference

African American/Black 0.89* .003 0.84–0.96

Asian 1.07 .45 0.89–1.29

Other 0.99 .93 0.71–1.34

Ethnicity

Not Hispanic Reference

Hispanic 1.22* <.001 1.11–1.33

Hospitalized for COVID 3.71* <.001 3.50–3.93

Note: Results based on the N = 37,443 matched case–control sample.
Rehabilitation users (cases) were matched to controls based on age, sex,
number of comorbidities, and prior use of outpatient rehabilitation services in
the 6 months preceding the COVID diagnosis. In addition to matching
characteristics, where there was an imbalance between cases and controls
(prior use of outpatient rehabilitation and number of comorbidities), the
regression also included indicators for region of residence (South, Midwest,
Northeast, West, unknown) and controls for unknown race and unknown
ethnicity.
CI, confidence interval; COVID-19, coronavirus disease 2019.

TAB LE 3 Incidence of post COVID-19 condition symptoms within 6 months of COVID-19 diagnosis, by race and ethnicity

Total COVID Population

Race Ethnicity

African American/Black White Other Hispanic Not Hispanic

Weaknessa,b 2928 (8.2) 550 (7.0) 1643 (8.4) 735 (7.3) 357 (8.7) 1776 (8.0)

Fatiguea,b 4309 (12.4) 864 (11.1) 2362 (12.1) 1083 (10.7) 546 (13.4) 2549 (11.5)

Mobility problemsa 1660 (4.6) 329 (4.2) 943 (4.8) 388 (3.8) 182 (4.5) 1046 (4.7)

Cognitive Impairmenta 2708 (7.6) 547 (7.0) 1506 (7.7) 655 (6.5) 323 (7.9) 1664 (7.5)

Pain 1484 (4.1) 294 (3.8) 801 (4.1) 389 (3.9) 173 (4.2) 906 (4.1)

Dyspneaa,b 7630 (20.4) 1437 (18.4) 4271 (21.9) 1916 (19.0) 898 (22.0) 4573 (20.7)

aDenotes sequela for which racial differences are significant at the p < .01 level.
bDenotes sequela for which ethnicity differences are significant at the p < .01 level.
COVID-19, coronavirus disease 2019.
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during 2020. Of those, 54% were female, 43% were
40 years of age or younger, 9.8% were older than
70 years old, 18% were African American/Black and
13% were of Hispanic descent. COVID-19 survivors
were generally healthy, with 69.9% having no comor-
bidities and less than 3% having impairment or disabil-
ity that required receipt of outpatient rehabilitation
services prior to their SARS-CoV-2 infection. Overall,
slightly more than 10% required hospitalization to treat
their acute COVID-19 infection and 2.1% received out-
patient rehabilitation to treat post COVID-19 condition
symptoms within 6 months following diagnosis.

The characteristics of the 406,630 COVID-positive
individuals, the 8724 cases, and their 28,719 matched
controls are shown in Table 1. As expected, COVID-
19 survivors who used outpatient rehabilitation for
treatment of post COVID-19 condition symptoms were
more likely than the general population of COVID-19
survivors to have been hospitalized for COVID-19
(40.4% vs. 10.4%, p < .001). They also had more
comorbidities than the general COVID-19-positive pop-
ulation, with 21.5% having five or more comorbid con-
ditions. There were no significant differences between
cases and the general population of COVID-19 survi-
vors with respect to age, sex, race, ethnicity, or region
of residence.

Although our 1:n matching scheme resulted in some
imbalance across groups, there were no significant dif-
ferences between cases and controls with respect to
matching variables except in number of comorbidities
(39.2% vs. 42.9%, respectively, p < .001) and prior use
of outpatient rehabilitation services (16.4% vs. 11%,
p < .001). With respect to characteristics not used in
the matching process, unadjusted comparisons indi-
cate that cases were significantly more likely to be
White (58.2% vs. 50.4%, p < .001) and less likely to be
African American/Black (17.7% vs. 21.8%, p < .001),
more likely to be Hispanic (12.9% vs. 10.2%, p < .01),
and markedly more likely to have been hospitalized for
COVID-19 (40.4% vs. 15.6%, p < .001).

Race, ethnicity and use of post-COVID
outpatient rehabilitation

ORs from the conditional logit model shown in Table 2
indicate that African American/Black COVID-19 survi-
vors were significantly less likely (OR = 0.89; 95% CI:
0.84–0.96) than their white counterparts to receive out-
patient rehabilitation, despite adjustments for severity
of infection, comorbid conditions, and other potential
confounders. There were no differences in the likeli-
hood of rehabilitation utilization between White COVID-
19 survivors and those who were Asian or of other
races. Regardless of race, Hispanic individuals were
significantly more likely (OR = 1.22; 95% CI: 1.11–
1.33, p < .001) than non-Hispanic individuals to use

outpatient rehabilitation for post COVID-19 condition
symptoms. Finally, consistent with unadjusted findings,
individuals who were hospitalized for their acute SARS-
CoV-2 infection were nearly four times more likely
(OR = 3.71; 95% CI: 3.50–3.93) than those with less
severe disease to use rehabilitation during the 6 months
after diagnosis.

Incidence of post COVID-19 condition
symptoms

One possible explanation for the differential use of out-
patient rehabilitation services by COVID-19 survivors of
different races and ethnicities is the potential differential
incidence of specific post COVID-19 condition symp-
toms. To examine this possibility, we first documented
the incidence of six commonly reported COVID-related
symptoms—weakness, fatigue, mobility problems, cog-
nitive impairment, pain, and dyspnea—within our
matched sample overall and by race/ethnicity (Table 3).

Of the symptoms considered, dyspnea was the
most common reason to seek rehabilitation care after
COVID-19 and affected 20.4% of COVID-19-positive
individuals. This was followed by fatigue (12.4%),
weakness (8.2%), and cognitive impairment (7.6%).
This hierarchy held across all races and ethnicities.

As shown in Table 3, there were small but statisti-
cally significant differences by race in the incidence of
COVID-related fatigue, weakness, mobility difficulties,
cognitive impairment, and dyspnea, with White COVID
survivors consistently reporting a higher incidence of
post COVID-19 condition symptoms than African Amer-
ican/Black individuals and those of other races. Apart
from dyspnea and fatigue, for which Hispanic individuals
had a higher unadjusted incidence, post COVID-19
condition symptoms did not differ by ethnicity.

ORs from multivariable regressions shown in
Table 4 indicate that, after controlling for comorbidities
and other potential confounders, race was not associ-
ated with a differential incidence of any of the six post
COVID-19 condition symptoms considered. In contrast,
differences by ethnicity in the incidence of fatigue per-
sisted despite control for possible confounders.
Number of comorbidities and, in most cases, severity of
acute infection as proxied by COVID-19 hospitalization
were the only factors consistently associated with devel-
opment of new cases of weakness, fatigue, mobility
problems, cognitive impairment, pain, and dyspnea.

DISCUSSION

In this large and nationally representative study of out-
patient rehabilitation utilization among individuals test-
ing positive for SARS-CoV-2 in 2020, we found that,
despite a similar incidence of common post COVID-19
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condition symptoms, African American/Black individ-
uals were significantly less likely to receive rehabilita-
tion services than their White counterparts. This racial
difference, which persisted despite adjustments for
severity of infection, comorbid conditions, and other
potential confounders, was not observed among other
racial groups. With respect to ethnicity, our results
reveal that individuals of Hispanic descent had a higher
utilization of COVID-related outpatient rehabilitation
services than their non-Hispanic counterparts. The
higher utilization of COVID-related outpatient rehabilita-
tion among Hispanic individuals may be explained, in
part, by the higher incidence of post-COVID fatigue
among this group of survivors—the one post-COVID
symptom for which differences by ethnicity persisted
after we controlled for potential confounders.

COVID-19 has been shown to lead to significant
ongoing limitations in function, mobility, cognition, and
quality of life.1–4 In the current study, the incidence of
six commonly reported post COVID-19 condition symp-
toms were explored in COVID-19 survivors who utilized
outpatient rehabilitation services. Of these, dyspnea
and fatigue were the most frequent symptoms docu-
mented within 6 months of COVID-19 infection, fol-
lowed by weakness and cognitive impairment. These
findings are consistent with previous literature on post
COVID-19 condition that has found dyspnea, fatigue,
and cognitive dysfunction among the most common
persistent symptoms.1,4,8,20

There has been an increasing call for specialized,
comprehensive rehabilitation care to improve function,
neuropsychiatric deficits, and quality of life among
COVID-19 survivors.21,22 Significant functional gains
have been demonstrated by those recovering from
severe COVID-19 in the inpatient rehabilitation
setting.23–27 Although outcomes data for outpatient
rehabilitation a sparse, expert guidance statements rec-
ommend the cautious inclusion of rehabilitation in the
comprehensive care of certain individuals with post
COVID-19 condition.9–11 One prospective, observa-
tional cohort study investigating the impact of outpatient
rehabilitation on the functioning of individuals with post
COVID-19 condition found that those who completed
8 weeks of rehabilitation reported significant improve-
ment in motor function, respiratory muscle strength,
fatigue, and overall quality of life.28 Larger scale pro-
spective studies are currently underway to explore the
long-term prognosis of individuals with post COVID-19
condition and to further elucidate the impact of
outpatient rehabilitation.29,30

Our results revealed that African American/Black
individuals had significantly lower rates of outpatient
rehabilitation service utilization within 6 months after
diagnosis with COVID-19 than individuals of any other
race. The observed disparity persisted in a matched
sample where cases and controls were tightly matched
on age, sex, use of prior outpatient rehabilitation, and

comorbidities. Although White individuals experienced
slightly higher unadjusted rates of post COVID-19
symptoms, there were no significant racial differences
in the incidence of post COVID-19 condition symptoms
among COVID-19 survivors after controlling for con-
founders, such as comorbid conditions and severity of
the acute infection. In contrast, African American/Black
individuals utilized rehabilitation services at a lower
rate despite experiencing similar levels of weakness,
fatigue, mobility problems, cognitive impairment, pain,
and dyspnea as White COVID-19 survivors.

Numerous studies have shown that African
American/Black and Hispanic patients receive rehabili-
tation at lower rates than White patients across a vari-
ety of practice settings and diagnoses, with access to
care impacted by a variety of factors including insur-
ance status, type of insurance coverage, under-referral,
transportation and other accessibility barriers, and
racial bias.28,31–34 In exploring rehabilitation services
for COVID-19, Ambrose et al. (2021) found that during
acute hospitalization for COVID-19, African American/
Black patients received inpatient physical therapy
services less frequently than patients of any other race
despite similar comorbidity scores.35 Research explor-
ing the predictive demographic factors for post
COVID-19 condition and therapy utilization is limited, in
some cases by lack of robust demographic information
available at the time of data collection.36 However,
racial minority status has been associated with greater
persistent breathlessness after COVID-19 infection
independent of previous intensive care unit admission,
ventilation requirements, pre-existing lung conditions,
higher body mass index (BMI), and older age, a finding
that stands in contrast with our results based on a large
and geographically diverse sample of post-COVID out-
patient rehabilitation users.7 In a cross-sectional study
of COVID-19 survivors in Michigan, Robinson-Lane
et al. (2021) found that African American/Black individ-
uals reported the lowest physician follow-up rates and
longer return-to-work delays than individuals of any
other race.37 This raises the concern that individuals
already at higher risk of COVID-19 infection are also at
a higher risk of having unmet social and employment
needs following their acute infection.38 Thus untreated
post COVID-19 condition may further compound
economic as well as health inequities.

It is unsurprising that the number of comorbidities
and hospitalization for COVID-19 were associated with
increased incidence of post COVID-19 condition symp-
toms, with hospitalization as the strongest association
by far. This is consistent with previous studies that
show individuals with worse baseline health status are
more likely to experience severe COVID-19 and hospi-
talization, and that those who experience a greater total
number of COVID-19 symptoms or higher levels of care
are more likely to experience persistent symptoms.1,7,8

It is also possible that individuals hospitalized with
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COVID-19 benefit from early connection and referral
to outpatient rehabilitation services on discharge
compared to those who are not hospitalized.

Despite controlling for comorbidities, age, sex, and
geographic differences across cases and controls, it is
possible that other, unmeasured confounders, such as
insurance coverage, may have contributed to the differ-
ences in rehabilitation utilization across individuals of
different races. At the time of our study, the insurance
status of patients in the TriNetX database was limited
to a small percentage of hospitalized individuals and
absent among individuals who were not hospitalized in
2020. Reliance on these largely incomplete and
skewed data would have introduced biases, as the
information was restricted to individuals with the most
severe COVID-19 cases, who required hospitalization
for treatment of their SARS-CoV-2 infection. Although
this limitation may have contributed to some of the
observed disparity in utilization of rehabilitation services
for post COVID-19 condition in our sample, our findings
are consistent with those of previous studies assessing
racial differences in rehabilitation utilization for a variety
of conditions, which have consistently reported that
African American/Black patients underutilize or are
under-referred to therapy services relative to their
White counterparts, even after controlling for insurance
coverage and socioeconomic status.28,31,34

Other important limitations merit comment. Our
sample selection strategy relied on evidence of a
COVID-positive test. For this reason, our study
excludes individuals with COVID-19 infection for whom
there was no electronic health record documentation of
a positive test. Therefore, our study is not generalizable
to the entire population of COVID-19 survivors but
rather represents a lower bound of COVID survivors at
risk for post COVID-19 condition. Data limitations also
precluded us from examining the experience of other
minority racial groups and multiracial individuals.
Finally, individuals 70 years of age or older, who com-
prised <10% of COVID survivors in the 2020 TriNetX
database, appear to be underrepresented in our study,
possibly due to a high inpatient COVID-19 mortality rate
in this age group.39 As a result, our findings may not
fully capture rehabilitation use patterns among older
adults surviving COVID-19, particularly as survival
rates improve.

CONCLUSION

COVID-19 has disproportionately affected racial minori-
ties and amplified conversations about long-existing dis-
parities in health care. To our knowledge, this is the first
study that directly demonstrates a racial disparity in the
use of rehabilitation services following COVID-19, with
lower rates of outpatient rehabilitation utilization among
African American/Black individuals, despite these

individuals experiencing similar rates of post COVID-19
condition symptoms. Although vaccination rates have
been increasing across the United States, the number of
individuals with post COVID-19 condition may continue
to rise in the face of new waves of COVID-19 and the
spread of new variants. This may be especially true
among unvaccinated, partially vaccinated, immunocom-
promised, and otherwise vulnerable populations who are
more likely to develop acute and severe COVID-19 infec-
tions.40,41 Racial differences in outpatient rehabilitation
use and potentially unmet needs during recovery may
further exacerbate the disproportionate harm COVID-19
has wrought on African American/Black individuals and
communities in the United States.17,18 This supports the
need for further research exploring barriers to rehabilita-
tion services and subsequent interventions to overcome
racial inequities in rehabilitation access.
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