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Abstract
Post-acute sequelae of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (PASC) is a complex condition with

multisystem involvement. We assessed patients’ experience with a PASC clinic established at University of Iowa in June 2020.

A survey was electronically mailed in June 2021 asking about (1) symptoms and their impact on functional domains using the

Patient-Reported Outcomes Measurement Information System (PROMIS) measures (Global Health and Cognitive Function

Abilities) (2) satisfaction with clinic services, referrals, barriers to care, and recommended support resources. Survey com-

pletion rate was 35% (97/277). Majority were women (67%), Caucasian (93%), and were not hospitalized (76%) during acute

COVID-19. As many as 50% reported wait time between 1 and 3 months, 40% traveled >1 h for an appointment and referred

to various subspecialities. Participants reported high symptom burden-fatigue (77%), “brain fog” (73%), exercise intolerance

(73%), anxiety (63%), sleep difficulties (56%) and depression (44%). On PROMIS measures, some patients scored significantly

low (≥1.5 SD below mean) in physical (22.7%), mental (15.9%), and cognitive (17.6%) domains. Approximately 61% to 93% of

participants were satisfied with clinical services. Qualitative analysis added insight to their experience with healthcare.

Participants suggested potential strategies for optimizing recovery, including continuity of care, a co-located multispecialty

clinic, and receiving timely information from emerging research. Participants appreciated that physicians validated their symp-

toms and provided continuity of care and access to specialists.
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Introduction
Post-acute sequelae of severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) (PASC) is a complex condition with
multisystem involvement (1-6). In a longitudinal study, 87.4%
of patients who recovered from COVID-19 had at least 1
symptom at 60 days of follow up (7). At 9-month follow up,
studies report the presence of 1 or more symptoms in 30%
to 36% of survey respondents (8,9). A recent report of 342
patients, showed that 40.7% had at least 1 symptom at 1
year of follow up.(10) The persistence of symptoms can signif-
icantly affect patients’ quality of life (1,7,11-13). Medically
evaluating these patients is important to avoid erroneously
attributing symptoms to PASC and misdiagnosing serious
health conditions (14).

Rural areas were disproportionately affected by
SARS-CoV-2 infection and people living in underserved
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communities face unique barriers to optimal care (15,16).
According to US Census, over one-third of Iowa population
lives in rural areas (17). As of December 9, 2022, more than
877,000 cases and 10,316 deaths have been reported with
major outbreaks affecting the diverse work force in meat
packaging plants in Iowa, United States (18,19). Mortality
rate in some rural counties in Iowa (290 deaths per
100,000) has surpassed the national US mortality rate
(200-225 deaths per 100,000) (19). The University of Iowa
Hospitals & Clinics is the only quaternary-level healthcare
facility in Iowa. It is the regional referral center and caters
to the healthcare needs of Iowa and neighboring states.

Healthcare institutions must adapt to the needs of the
growing patient population with PASC as the number of
COVID-19 cases continues to increase globally (19). There
is a need to understand patients’ perspectives to develop an
optimally functioning clinic to provide appropriate care to
assist in patient recovery (20-22). Accordingly, we surveyed
patients who attended PASC clinic at our large comprehen-
sive academic medical center about their perspectives and
experiences.

Methods
Structure of the PASC Clinic
The clinic was staffed by 9 providers (including intensivists
and internists). Patients were eligible to be seen 30 days
after a documented positive SARS-CoV-2 test (either posi-
tive nasopharyngeal reverse transcription polymerase chain
reaction or antibody test). Patients who self-referred for pos-
sible PASC without confirmed positive test were scheduled
with the PASC providers in our center’s general internal
medicine clinic. The clinic operated one full day per week
and cared for an average of 15 to 20 patients per day in
40-minute appointment slots. New patients were triaged by
a nurse coordinator for appropriateness of lung testing (not
ordered if no respiratory complaints or tested already else-
where). However, during their first appointment, most
patients underwent a pulmonary function test, computed
tomography of the chest, laboratory testing (complete
blood count and comprehensive metabolic panel), and
screening for anxiety and depression (23,24). Patients were
referred for subspecialty evaluation as appropriate.

This study received Institutional Review Board approval
(IRB# 202105502). Patients seen in the first year after
clinic inception (June 12, 2020) were invited to complete
an online survey. Patients were emailed the information
about this study and the survey link to the online site to fill
out the survey, with 2 weekly reminders sent to
nonrespondents.

Instruments
The survey (Supplemental File 1) was drafted using Qualtrics
(Qualtrics, Provo, UT). We collected demographic data (age,

sex, and ethnicity; from the survey as well as from medical
records) and asked through the survey about the (1) timing
of initial SARS-CoV-2 infection, the highest level of care uti-
lized, symptoms at the time of initial infection, symptoms
3-month postinfection and up to 4 most concerning symp-
toms at the time of the survey; (2) impact of symptoms on
perceived physical and mental health, assessed by the
Patient-Reported Outcomes Measurement Information System
Global Health-10 item questionnaire (PROMIS GH-10) and
effect on cognitive ability assessed by the PROMIS Cognitive
Function Abilities 4a-4 item questionnaire (PROMIS CA-4a)
(25-27); and (3) experiences with the PASC clinic including
wait time for first appointment, distance traveled, satisfaction
with services (scheduling, testing, imaging, and staff), refer-
rals provided and completed, barriers, and recommended
resources. Besides two open-ended questions (resources
that patients think would be helpful in an ideal
post-COVID clinic and any other feedback for our
post-COVID clinic), participants had option of providing
free text responses to most of the questions.

The PROMIS GH-10 is helpful to gather general percep-
tion of health efficiently and includes items regarding physi-
cal health, pain, fatigue, mental health, social health, and
overall health (25). The PROMIS GH-10 generates a general
physical health and a general mental health measure. The
PROMIS CA-4a assesses patient’s perceptions regarding
their cognitive abilities in daily life including concentration,
memory, and mental acuity. The questions target positive self-
assessment of cognitive function (eg, “My mind has been
sharp as usual” and “My memory has been as good as
usual”). Each question has 5 possible responses. PROMIS
measures are universal rather than disease specific, reliable,
and validated in diverse research and clinical settings
(28,29). These were derived by National Institute of Health
(NIH) initiative for use in a wide age range based on psycho-
metric principals with effort to reduce floor and ceiling
effects with the item response theory (26,30).

Data Analysis
We compared demographics between survey responders
and nonresponders using chi-square tests of independence
and independent sample t-tests as appropriate. Symptoms
reported during the initial infection and 3-month postinfec-
tion were compared within-subjects using the sign test to
determine whether symptoms shifted over time and the direc-
tion of shift. Internal consistency and reliability of the two
PROMIS instruments used in this study was established
using a Cronbach’s alpha with α = 0.60 being sufficient
and α ≥ 0.80 being ideal. The raw scores for PROMIS
GH-10 and PROMIS CA-4a were transformed into norma-
tively referenced t-scores with a mean of 50 and a standard
deviation (SD) of 10 per scoring guide (27,30). These
scores were classified as either “normal” defined as mean
±1.49 SDs, or as “significantly reduced” at ≥1.5 SDs
below the mean (28,31). All statistical tests were conducted
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using IBM SPSS Statistics v.27 (IBM, inc., Armonk, NY)
and P ≤.05 was considered statistically significant.
Thematic analysis of the open-ended responses was con-
ducted to identify general themes (32). Standards for
Quality Improvement Reporting Excellence 2.0 (SQUIRE)
reporting guidelines were used to report data in this study
(33).

Results
Demographics
Out of the 325 patients seen in the clinic in 1 year, the survey
was emailed to 277 patients with a valid electronic mail
address. The survey response rate was 35% (97 of 277).
Most respondents were diagnosed with SARS-CoV-2
between March 2020 and April 2021 when the Alpha
variant of SARS-CoV-2 was predominant. The mean age
of responders (M = 48.7, SD = 14.8) was statistically
higher than for nonresponders (M = 44.8, SD = 15.8), p=
.049. Respondents were more likely to be White than nonre-
spondents. The largest racial/ethnicity identity aside from
White was Latino/Latinx (n = 22) (Supplemental File 2).

Level of Care Received During Initial COVID-19
Infection
All respondents were at least 64 days from their initial posi-
tive test when they completed the survey, with a median
interval of 234 days (interquartile range [IQR] = 124). At
the time of acute COVID-19 infection, the majority (76%)
of study participants were not hospitalized and either self-
managed at home, received healthcare through telemedicine
and/or made urgent care or emergency room visits. Only,
23 respondents (24%) reported being admitted either to the
hospital or intensive care unit (ICU), or both. Men (75%)
and women (81.5%) were similarly likely to receive care in
an outpatient or home setting, p = .45. Women (22%) and
men (28%) were similarly likely to be admitted to the hospi-
tal or ICU, p = .47.

Characteristics of Initial SARS-CoV-2 Infection and
PASC Illness
Symptoms were classified into 6 broad body systems:
general, neurological/nerves/memory, lung, heart, gastroin-
testinal, and mental health. At the time of diagnosis, the
most common symptoms reported were fatigue (88%), short-
ness of breath (73%), exercise intolerance (73%), and palpi-
tations or heart racing (73%). The most reported symptoms
3-month post infection included fatigue (77%), “brain fog”
or memory or cognitive impairment (73%), exercise intoler-
ance (73%), and shortness of breath (70%; Figure 1).

The most concerning symptoms at the time of filling out the
survey were fatigue (52%), “brain fog” (39%), and shortness of
breath (30%), followed by cough (22%). Women generally

reported a higher prevalence of all symptoms compared to
men, particularly fatigue (15 percentage points more) and
cough (26.2 percentage points more), but far fewer men than
women provided answers to this open-ended question
(Supplemental File 3). The median number of general symp-
toms reported was 3.0 for both the initial infection and
3-month postinfection periods; however, 42.3% of participants
reported fewer symptoms at 3 months compared to baseline,
20.6% reported more symptoms, and 37.1% reported the
same number of symptoms (P = .01) (Supplemental File 4).

Impact on Physical and Mental Health, and Cognition
The total Cronbach’s alpha coefficients for the PROMIS
GH-10 and PROMIS CA-4a were α = 0.78 and α = 0.96,
respectively; thus, both instruments were considered accept-
ably reliable for our sample. The distribution of scores for
PROMIS GH-10 and PROMIS CA-4a at the time of complet-
ing the survey are shown in Table 1.

The odds of expressing reduced physical health, mental
health, and cognitive function did not differ by sex or initial
care (outpatient vs inpatient; Supplemental File 5). In contrast,
we found significant differences between patients expressing
normal (mean ±1.49 SD) versus significantly reduced (≥1.5
SD) physical health, mental health, and cognitive abilities
across 5 of 6 body systems as well as median total symptom
burden at 3-month postinfection (Supplemental File 6). Those
showing reduced mental health reported double the average of
neurological symptoms (6, IQR = 2) compared to those who
did not report reduced mental health (3, IQR = 2.25, P <
.001). Similarly, the total number of symptoms reported by
those with reduced mental health was 7.5 greater (median =
18.5, IQR = 5.25) than participants without (median = 11,
IQR = 6.5, P < .001).

PASC Clinic Care
In total, 50% of patients reported waiting between 1 and 3
months, whereas 37% were seen within 1 month of contact-
ing the clinic for the first appointment. Only 8 patients
reported waiting 3 to 4 months for their first appointment.
Most (60%) patients traveled <1 hour for their clinic appoint-
ment. Over 50% of our participants reported receiving 1 to 3
different specialty referrals after COVID-19 diagnosis,
most commonly to pulmonology (50%), cardiology
(27%), pulmonary rehabilitation (20%), and physical and
occupational therapy (18%; Figure 2). As the symptom
burden increased, the number of referrals to various sub-
specialists increased. There were moderate, positive corre-
lations between total initial symptoms and referrals made
(r = 0.45, p < .001) and total initial symptoms and referrals
completed (r = 0.44, p ≤ .001).

Barriers to Completing Specialist Referrals
The most common barriers reported for completing referrals
were delays in getting appointments or not getting an
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appointment (21%) and financial concerns with uncertainty
about insurance coverage for tests and appointments (16%).
Other barriers included multiple clinic visits with different

providers adding the complexity of care (9%), traveling a
long distance for appointments (8%), inability to miss work
to attend appointments (3%), limitations from symptom
burden (3%), and preference for a virtual appointment
rather than in-person due COVID-19 infection with in-person
care (3%). Other barriers (18%) included responses such as
“waiting to see if symptoms get better,” “not sure which spe-
cialty to see,” “no referrals were made,” and “insurance will
not cover tests/physical therapy.”

Satisfaction With PASC Clinic
Most participants (between 61% and 93%) indicated that they
were either “satisfied” or “very satisfied” with their experi-
ences and the dissatisfaction rate with all the services was
<20% (Supplemental File 7). Physician interaction was
rated satisfactory by 80.7% of participants. Approximately
61% to 64% were satisfied with how well we addressed phys-
ical and mental health concerns. Scheduling referrals and
care-coordination was also rated satisfactory by 66% of par-
ticipants, scheduling was also identified as an area needing
improvement in open-ended comments. However,

Figure 1. Symptoms at the time of diagnosis and more than 3 months after SARS-CoV-2 infection. Abbreviation: SARS-CoV-2, severe acute

respiratory syndrome coronavirus 2.

Table 1. Distribution of PROMIS GH-10 Physical and Mental

Health Subscores and the PROMIS Cognitive Function Abilities 4a

on t-Distribution (M = 50, SD = 10).

t-Score

PROMIS GH-10

(α = 0.78)
Cognitive

function

abilities

(α = 0.96)

Global

physical

health

Global

mental

health

n Valid n Valid n Valid

≥ 1.5 SDs below mean 17 22.7% 14 15.9% 16 17.6%

Between 1.49 SDs below

mean and mean

44 58.7% 62 70.5% 53 58.2%

Between mean and 1.49

SDs above mean

14 18.7% 12 13.6% 22 24.2%

≥ 1.5 SDs above mean 0 0 0 0 0 0

Only participants with responses to all items are included in the calculations.

Abbreviations: PROMIS GH10, Patient-Reported Outcomes Measurement

Information System Global Health-10; SD, standard deviation.
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participants described appreciating when they received quick
responses to worries (“I had an incident… and they got me in
… right away”).

Resource Needs
Participants were asked to rate how helpful potential candi-
date resources and services might be in addressing PASC
(Table 2). Continuity of care (75%), providing a multispeci-
alty clinic (70.4%), and additional patient education from
reliable sources (68.7%) were reported most helpful.
Conversely, 30% or more found providing access to social
worker, access to a scheduling coordinator, and group
therapy interventions to be either “slightly helpful” or “not
helpful at all.” Open-ended comments echoed similar
themes where participants suggested speedy initial and
follow-up appointments, timely referrals, and consistent
follow up and coordination would improve patient experi-
ence and allay frustration with ongoing symptoms. They
described valuing continuity of care and wanting their pro-
viders to share information. Requested treatments included
cognitive and behavioral rehabilitation or therapy, and
cardiac rehabilitation. Additional suggestions included
support groups for patients and bilingual services.

Qualitative Analysis of Patient’s Comments
Overall, 51% of participants responded to the two open-
ended questions with answers ranging from 3 to 230
words. We categorized comments into the following broad
themes.

Clinician–patient interaction. Participants valued open and
timely communication. Some participants perceived that

some clinicians valued test results more than patients’ per-
ceptions of their health (“tired of feeling cast off by doctors
as just anxiety”). Participants advised clinicians to listen to
their patients, specifically about their symptoms in relation
to recommendations for exercise which patients felt were
beyond their capabilities. In contrast, participants appreciated
when they felt clinicians listened (“I have never felt so heard
and understood,” “I was extremely pleased to feel validated
with my health and symptoms,” and “did not treat me like I
was just making stuff up”). Participants understood that
knowledge about COVID-19 was evolving, and clinicians
were learning along with patients. However, they valued
the opportunity to receive treatment and recommendations,
including inhalers, pulmonary and physical therapy, and
exercise regimens (“I felt like your clinic actually had an
idea after testing of something to do to help” and “the treat-
ment I got was spot on, I can get out and do things again”).
They expressed frustration if they felt clinicians had limited
suggestions for improvement or treatment.

Patient Health. Participants often reported ongoing symp-
toms and frustration with their slow recoveries. They
reported that their PASC symptoms such as fatigue could
be exacerbated by overexertion or lack of sleep.
Participants also volunteered vivid comments describing
PASC’s negative impact on their everyday lives and percep-
tion of their health before and after COVID-19 infection: “I
understand that there aren’t a lot [of] answers yet. I’m just
sick and tired of being sick and tired. Help!” “I need to be
able to multi-task at [demanding] jobs like I used to
have… I’m not sure at all that I could do those jobs as
well [now].” “I am sleeping 10-12 hours straight to work
full time. I am so tired when I get home.” Indeed, for some
participants, COVID-19-related health changes and uncertain

Figure 2. Referrals to specialists recommended and completed after SARS-CoV-2 infection. Other included open-ended responses like

referral for sleep study, hematology-oncology, acupuncture, and “no referrals were made.” Abbreviation: SARS-CoV-2, severe acute

respiratory syndrome coronavirus 2; PASC, Post Acute Sequelae of SARS-CoV-2.
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recovery prospects led to feelings of desperation (“Feeling
pretty hopeless…” and “I’m still in pain. I still struggle
daily”). In the words of 1 participant, “I feel like a shell of
my former self. It’s like being trapped in a not doable
stage of life.”

Research. Participants wanted to know that clinicians were
well-educated on disorders (eg, dysautonomia) and up to
date on current research (eg, on hormonal disruption) and
experimental therapies. One participant suggested that clini-
cians seek information across research and clinical centers
about “what’s worked for them, and things being tried.” In
addition, responses indicate that patients are interested in par-
ticipating in research and want to hear updates from their cli-
nicians (“I wish someone would keep us updated with new

advancements” and “I hope we will be notified as treatments
become a thing for people with lasting symptoms”).
Participants requested further exploration on impact of
COVID-19 on hormones, and additional cardiac or pulmo-
nary testing, including during exertion.

Discussion
Our survey study highlighted the experiences of patients with
PASC, the impact of symptoms on their health and their
experience with healthcare. The timely feedback by patients
for a newly developed PASC clinic in the first year helped us
understand barriers and identify key areas of improvement. In
our PASC clinic, patients were offered particularly detailed
assessment including pulmonary evaluation and behavioral
health screening at a single visit.

To date various studies have reported multiple symptoms
in PASC (7-10). Our study is in line with previous studies
that have reported negative impact on quality of life in
COVID-19 survivors (7,8). On PROMIS questionnaires mea-
sures, approximately 23% of patients reported having signif-
icantly reduced global physical health compared to norms for
the general population (ie, ≥1.5 SD below the normative
mean). Approximately 16% reported reduced global mental
health (PROMIS GH-10 mental health) and 18% reported
significant difficulty with cognitive function, again relative
to the general population (Table 1). Interestingly, symptoms
during acute illness did not relate to reduced scores, but
patients who reported multiple symptoms at 3 months
scored lowest in PROMIS measures. An increase in mental
health symptoms (including anxiety, depression, and sleep-
ing difficulties) was reported by 30% within 3 months of
infection. A recent meta-analysis reported high prevalence
of anxiety (1 in 3), sleeping difficulties (1 in 4), depression
(1 in 5), and post-traumatic disorder (1 in 8) in COVID-19
survivors (34). Multiple other studies are consistent with
our findings and emphasize the need to address mental
health and sleeping difficulties in patients with PASC
(1,3,35-37). We integrated behavioral health assessment in
our PASC clinic by incorporating anxiety and depression
self-reporting questionnaires. If appropriate based on
overall assessment and discussion of screen results with the
patients, they were also referred to a psychologist.

The qualitative analysis of patient comments adds nuance
and context to some of the quantitative results and highlights
the profound impact of symptoms on patients’ everyday
lives. Our study echoes results from other qualitative studies
where patients with PASC expressed interest in care continuity
and multidisciplinary rehabilitation and highlighted the impor-
tance of attentive listening by medical providers (4,13,38,39).
Therefore, we advocate for adequate appointment time for
detailed assessment and counseling (40). Multiple co-located
specialties in the same clinic area may not be feasible given
multisystemic symptoms which may need several different spe-
cialists. However, in our PASC clinic we established several
partnerships with different specialties including behavioral

Table 2. Perceived Helpfulness of Future Resources.

How helpful do you think each of

the following resources could be

to you or other patients with

post-COVID symptoms?

Frequency (%)

Not or

slightly

helpful

Very or

extremely

helpful

Continuity of care and regular

follow up with same doctor(s)

8 (9.5) 63 (75)

Physical therapy/occupational

therapy (rehabilitation to

increase physical strength and

exercise capacity)

14 (17.3) 50 (61.7)

Pulmonary rehabilitation to

improve breathing (supervised

program)

13 (16) 55 (67.9)

Informal support group open

forum, eg, online support

group with other patients with

similar experiences

18 (22.2) 44 (54.3)

Group therapy intervention led

by a mental health provider

(eg, online, or in-person group

meetings)

24 (30.4) 34 (43)

Personal appointment,

one-on-one counseling with a

therapist

17 (20.7) 38 (46.3)

Social worker to connect

patients with services

(transportation, financial

assistance for medical costs)

31 (38.3) 34 (42)

Coordinator to assist with

scheduling medical follow-up

appointments

26 (32.1) 37 (45.7)

Multiple specialty clinic (different

doctors located in the same

clinic space such as cardiology,

pulmonary, psychiatry, etc)

13 (16) 57 (70.4)

Education and providing reliable

information (providing

information available from

trusted sources, eg, published

reputed journals, etc)

10 (12) 57 (68.7)
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health, neuropsychology (follow up for cognitive assessment)
and pulmonology (follow up for chronic lung disease) with
identified clinical “champions” who provided subspeciality
assessment in a timely manner.

Our experience brings to attention the unique challenges
and needs of patients seen in our clinic with long wait
times for appointments, distances traveled for healthcare
assessment and financial concerns with limited access to
healthcare. Further referral to different specialties adds to
care complexity along with cost and time lost from work
and additional travel (41,42). Nevertheless, the appointment
wait times and distance traveled reported in this study
should be contextualized; our large academic center provides
resources for patients across the state and operates the only
PASC clinic in the area. Partnering with community
leaders at outreach clinics and local resources (eg, physical
rehabilitation centers) could strengthen the referral system.
We also provided follow-up care with telemedicine for estab-
lished patients. Although having a social worker or a clinical
coordinator to assist with scheduling was perceived helpful
only by a small subgroup of participants, clinicians felt that
having a dedicated clinical nurse coordinator helped stream-
line the workflow and functioning of the clinic.

The major limitation of our study was the low survey
response rate (35%) which may be due to electronically
mailing it months after the clinic visit, poor underlying
health (due to PASC symptoms like fatigue, brain fog) and
inability to employ further strategies to improve the response
rate (eg, follow up—calls). Also, there was a risk of selection
bias because, compared to respondents, nonrespondents were
younger and more likely to be non-White. The delay could
also lead to recall bias about the onset and duration of symp-
toms. Participants were primarily White women, and the
survey was available only in English; therefore, the findings
are less generalizable to men, different racial/ethnic groups,
and non-English speakers. However, the sample is represen-
tative of the demographics of Iowa (17). This study is not
generalizable to patients seeking care at community and
private settings. Patients with confirmed positive
SARS-CoV-2 tests were seen in our PASC clinic which
excludes patients who were not tested during the pandemic’s
initial phase. A large population-based study in France found
that a belief of having been previously infected with
SARS-CoV-2 (even though not confirmed by testing), was
associated with having persistent physical symptoms (14).
Not all the participants answered the open-ended questions,
but our analyses of open-ended responses validated and con-
textualized the quantitative results.

Conclusion
Our participants reported high PASC symptom burden, which
adversely impacted multiple functional domains. Although
waiting times to be scheduled and travel distances could be
lengthy, participants appreciated that physicians validated
their symptoms and provided continuity of care and access

to specialists. Healthcare systems and policymakers should
focus on providing accessible, comprehensive, and patient-
centered integrated PASC care.
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