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Qualitative interviews to evaluate content 1)
validity of the ACTIV-2 COVID-19 Symptom
Diary (ACSD)

Louis S. Matza' ®, Katie D. Stewart', April N. Naegeli?, Kayla M. Mills®, Karin S. Coyne', Kara W. Chew?,
Michael D. Hughes® and Davey M. Smith®

Abstract

Background Patient-reported outcome measures are needed to assess the impact of treatments for COVID-19 on
symptoms. The ACTIV-2 COVID-19 Symptom Diary (ACSD) is being used in the ongoing Accelerating COVID-19 Thera-
peutic Interventions and Vaccines-2 (ACTIV-2) platform clinical trial. The purpose of the current study was to conduct
qualitative interviews to assess content validity of the ACSD.

Methods Interviews were conducted with adults who had tested positive for SARS-CoV-2. The ACSD begins with
global items, followed by a symptom checklist. Each interview began with concept elicitation focusing on participant
experiences with COVID-19. Then, participants completed the ACSD, and cognitive interviews were conducted to
evaluate the questionnaire. Interviews were recorded, transcribed, and coded following a qualitative content analysis.
For the qualitative analysis, a coding dictionary was developed with a list of all potential codes and instructions for
how the codes should be applied and combined.

Results Interviews were conducted with 30 participants (mean age = 39 years; 57% female; 17% Latinx; 17% Black/
African American; 40% meeting at least one criterion for classification as high risk of progression to severe COVID-19).
Commonly reported symptoms included fatigue (reported by 100% of the sample), body pain/muscle pain/aches
(87%), headaches (87%), cough (83%), loss of smell (73%), shortness of breath/difficulty breathing (70%), and chills
(70%). The 13 symptoms most commonly reported in this study are included in the ACSD. After completing the ACSD,
participants consistently reported that it was clear and easy to complete, and all items were generally interpreted as
intended. Based on participants’input, the ACSD was edited slightly after the first 13 interviews, and the revised ver-
sion was used for the final 17 interviews. Two additional items assessing “brain fog” and dizziness were recommended
for addition to the ACSD in future research.

Conclusions This qualitative study supports the content validity of the ACSD for assessment of COVID-19 symptom:s.
Quantitative research with larger samples will be needed to examine the questionnaire’s measurement properties.
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This study focused on the ACTIV-2 COVID-19 Symptom Diary (ACSD), a questionnaire that assesses symptom severity
of COVID-19. The ACSD begins with global items assessing overall symptom severity, followed by a symptom checklist
focusing on individual symptoms. Interviews were conducted with 30 adults who had tested positive for COVID-19.
The patients reported their experiences with COVID-19, completed the ACSD, and provided their opinions about the
ACSD. Based on input from these patients, the ACSD appears to be clear and easy to complete, and it includes the
most common and important symptoms of COVID-19. The ACSD was edited for clarity, and “brain fog”and dizziness
were recommended additions for future research. This study suggests that the ACSD is a useful questionnaire for
assessment of COVID-19 symptoms in clinical studies. Studies like this are important for ensuring that symptoms are
measured appropriately and accurately in clinical trials. Future research with larger samples will be needed to further

examine the questionnaire.

Introduction

In late 2019, a novel coronavirus, severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2), quickly
began to spread through the human population, result-
ing in the coronavirus disease 2019 (COVID-19) pan-
demic [1, 2]. Several safe and effective vaccines for
COVID-19 are currently available [3]. In addition, a
range of treatments are currently under investigation,
including monoclonal antibodies and antivirals [4—8].
As treatments for COVID-19 are developed, patient-
reported outcome (PRO) measures are needed to assess
their impact on symptoms.

In persons with COVID-19, PRO measures could be
used to assess treatment efficacy and track symptoms
[9, 10]. PRO measures assessing COVID-19 symptoms
are particularly important in phase 3 studies, for which
the Food and Drug Administration (FDA) has recom-
mended endpoints providing an indication of “how a
patient feels, functions, or survives” rather than viro-
logic endpoints [11]. PRO development and validation
typically requires several years of qualitative and quan-
titative research before a questionnaire can be consid-
ered valid and fit-for-purpose in a clinical trial [12—-14].
However, because of the urgency of the COVID-19
pandemic and the immediate need for effective treat-
ments, clinical trials were planned and initiated at an
unusually fast pace. Therefore, symptom measures had
to be included in these trials before they could be vali-
dated for use in the target population.

Some trials of treatments for COVID-19 used PRO
measures that had been validated for use in other medi-
cal conditions with similar symptoms to COVID-19, such
as the Influenza Patient-Reported Outcome (FLU-PRO),
which was developed for assessment of influenza symp-
toms [15, 16]. In some cases, previously existing PRO
measures were adapted to COVID-19 based on clinical
impressions of typical COVID-19 symptoms. For exam-
ple, items querying loss of taste and smell were added to
the original Flu-PRO to create the Flu-PRO Plus for use

with persons with COVID-19 [17]. While these measures
have been useful, the relevance, comprehensiveness, and
validity for use in persons with COVID-19 are uncertain.

For other trials, new questionnaires were drafted
specifically for the purpose of assessing symptoms of
COVID-19. One of these questionnaires was devel-
oped for use in the Accelerating COVID-19 Therapeu-
tic Interventions and Vaccines-2 (ACTIV-2) phase 2/3
platform trial [18-20]. In ACTIV-2, investigational
agents are initially studied in a phase 2 evaluation.
Promising investigational agents can move on to phase
3 evaluation within the same platform, allowing for
rapid evaluation of multiple therapies for outpatients
with COVID-19. The newly developed PRO, called the
ACTIV-2 COVID-19 Symptom Diary (ACSD), was
developed by the clinical trial team as a daily diary to
assess COVID-19 symptom severity.

The current qualitative study was initiated after the
ACTIV-2 trial had begun. The purpose of this study was
to conduct interviews with COVID-19 outpatients to
assess the content validity of the ACSD. Content valid-
ity is the extent to which an instrument has the relevant
and important aspects of the concept it was designed to
measure [21], and it is documented primarily via quali-
tative research with individuals from the target popula-
tion [12-14, 22].

Methods

Overview of study design

In this qualitative study, one-on-one interviews were
conducted by telephone with adult outpatients who
had tested positive for SARS-CoV-2. Each interview
lasted approximately 60-90 min including (1) con-
cept elicitation focusing on participants’ experiences
with COVID-19, (2) completion of the ACSD, and (3)
cognitive interviews to evaluate the ACSD. Interviews
were recorded and transcribed, and transcripts were
coded. Methods and materials were approved by an
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independent review board (Ethical and Independent
Review Services [E&I], E&I study numbers 20151-01),
and participants provided written informed consent
prior to completing any study procedures.

Interviews were conducted in two phases between
November 2020 and May 2021. After the first 13 inter-
views (phase 1), minor revisions were made to the ACSD
based on feedback from participants. The revised version
of the diary was used for the final 17 interviews (phase 2).

Participants

Participants were recruited from four clinical sites in the
US, located in Gainesville, GA, Jackson, TN, Guntersville,
AL, and Miami, FL. All participants had a confirmed
diagnosis of COVID-19 based on a positive SARS-CoV-2
nucleic acid or antigen test and experienced symptoms
consistent with COVID-19 within the seven days prior
to screening. Participants were required to read and
speak English. Efforts were made to recruit a sample with
approximately equal gender distribution and a balance
between participants at high and low risk for developing
severe COVID-19. Based on previous studies of disease
progression [4, 23], participants were considered high
risk if they were > 55 years of age and/or had one of the
following conditions: chronic lung disease, moderate-
to-severe asthma, obesity (body mass index > 35 kg/m?),
hypertension, cardiovascular disease (including history
of stroke), diabetes, chronic kidney disease, or chronic
liver disease [4, 23]. Additionally, efforts were made to
recruit a sample that was racially diverse based on the
racial breakdown of COVID-19 cases in the US popula-
tion [24].

Measures
ACTIV-2 COVID-19 Symptom Diary (ACSD)
The ACSD was developed in early 2020 to assess COVID-
19 symptoms. The items were drafted based on the symp-
toms that clinicians (who are all part of the ACTIV-2 trial
team) commonly observed among patients with COVID-
19 during the initial months of the pandemic, considera-
tion of measures used to assess influenza [15, 16, 25, 26],
and early reports of COVID-19 from China [23]. The
ACSD was designed to be completed daily by outpatient
adults with mild-to-moderate COVID-19 participating in
phase 2 and phase 3 trials. The diary begins with a series
of global items, followed by a checklist of symptoms
rated on a four-level severity scale (absent, mild, moder-
ate, severe), and two dichotomous items (yes, no) assess-
ing loss of taste and smell.

Three versions of the ACSD are discussed: the initial
version, the revised version, and a version recommended
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Initial Version

* Examined in the first 13 Interviews
* Includes:
o Three global items
o Fourteen symptom items with response options on a 4-point

scale

o Two symptom items with response options on a dichotomou
scale

Revised Version

* Examined in the next 17 Interviews
* Includes:
o Four global items

o Thirteen symptom items with response options on a 4-point
scale

o Two symptom items with response options on a dichotomous

scale

* Changes from the previous version:
o Updated recall period
o Added a global item
o Clarified phrasing on several items
o Removed item assessing “other” symptoms

Version Recommended for Future Research

* Includes:

o Four global items
o Thirteen symptom items with response options on a 4-point
scale

o Two symptom items with response options on a dichotomous
scale

* Changes from the previous version:
o Added item assessing “brain fog”
o Added item assessing “dizziness”
o Dropped item assessing “vomiting”

o Changed items assessing loss of taste and loss of smell to the
4-point response scale (absent, mild, moderate, severe), 7

rather than the dichotomous “yes/no” response options

Fig. 1 Versions of the ACTIV-2 COVID-19 Symptom Diary (ACSD)

for future research. The first phase of interviews (n=13)
was conducted using the “initial version” (presented
in Additional file 1). The “revised version” (Appendix
A) was administered in the second phase (n=17). The
revised version includes minor revisions based on feed-
back from the first 13 interviews and decisions made by
the clinical trial team. Based on qualitative analysis of
data from all 30 interviews, four additional edits were
made in the “version recommended for future research”
(Appendix B). Figure 1 summarizes these three versions
of the ACSD.

Sociodemographic form
Participants completed a sociodemographic form
that included items on age, gender, living situation,
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employment, education level, racial/ethnic background,
and general health-related questions including one
about comorbid conditions. To limit the transmission
of COVID-19 during the pandemic, participants did
not mail their completed study materials to the study
team. Instead, the participants dictated their responses
to the interviewers on the phone after completing the
sociodemographic form, with the interviewers tran-
scribing the dictated responses.

Qualitative interview guide

Interviews were conducted following a semi-structured
interview guide, beginning with a concept elicitation
discussion designed to elicit descriptions of COVID-19
symptoms. Participants were asked what they experi-
enced with COVID-19, when their symptoms began, how
their COVID-19 started, the first things they noticed,
and which symptoms were currently the most bother-
some. They were also asked which symptoms had been
the most bothersome since they were diagnosed. These
open-ended questions were designed to elicit spontane-
ous reports of symptoms before the interviewer probed
for discussion of other common symptoms not yet men-
tioned by the participant.

After completing the concept elicitation, the inter-
viewer instructed the participant to complete the ACSD
independently (“Please open the envelope that was
mailed to you and take out the Participant Study Diary.
Please complete the diary and let me know when you are
finished”). Then, the interview proceeded with a debrief-
ing on the ACSD to assess the ease of completion and
comprehensiveness of the questionnaire, as well as rel-
evance, clarity, and interpretation of the items. Partici-
pants were asked to explain their interpretation of the
instructions, response options, and recall period. For
each item on the ACSD, participants explained in their
own words what the item was asking, if any items were
difficult to understand or answer, how easy it was to
respond to the item, which response they selected, and
why.

Interview and analysis procedures

Interviews were conducted by telephone by four trained
interviewers following the semi-structured interview
guide. All interviews were audio recorded and profes-
sionally transcribed.

The interview transcriptions from phases 1 and 2 were
analyzed together following a qualitative content analy-
sis approach [27] using ATLAS.ti (version 8), a software
designed for systematic analysis of qualitative data. A
coding dictionary was developed based on the inter-
view guide as well as themes and concepts that emerged
during the interviews. This document provided a list of
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all potential codes with the definition of each code and
instructions for how each code should be applied and
combined with other codes. Statements in the transcripts
were coded based on this dictionary and grouped into
key concepts. All coders had received prior training in
qualitative analysis theory and practice, in addition to a
study-specific training on the coding dictionary. Three
staff members independently coded the first interview
transcript, their codes were compared, discussed, and
reconciled wherever there were differences. After agree-
ment was reached and the analysis team was confident
that the coders were applying the codes consistently,
the three coders independently coded the remaining
transcripts.

The coded text from the concept elicitation portion of
the interview resulted in qualitative output that identified
participants’ statements and categorized them according
to the concepts that were discussed. The analysis of data
from the cognitive interview portion included assess-
ment of (1) the clarity of the questionnaire items; (2) how
respondents interpreted the items; (3) difficulty complet-
ing items; (4) the comprehensiveness of the instrument;
and (5) the appropriateness of the response scales and
recall periods used in the instrument. The coded data
were used to develop a saturation grid to document the
frequency of participants with statements corresponding
to each concept. Saturation was reached when no new
information was gained from additional interviews [28].

Results

Participant characteristics

Thirty participants completed the interviews (Table 1).
The sample had a mean age of 39.4 years and was 57%
female, 17% Latinx, 17% Black/African American, and
80% White. The sample was diverse with regard to
educational status, including a total of 17 participants
(56.7%) who did not have a college degree. Twelve par-
ticipants met at least one criterion for classification as
high risk of progression to severe COVID-19 (> 55 years
old [n=3], obesity [n =6], diabetes [n=4], hypertension
[n=2], cardiovascular disease [n=1], chronic kidney
disease [n=1]). Over half of participants (n=17; 57%)
reported having no comorbid health conditions. The
comorbid conditions reported by the most participants
were obesity (n=6; 20%), anxiety (n=6; 20%), and dia-
betes (n=4; 13%). The sample varied widely in the time
since onset of COVID-19 symptoms. Of the 30 partici-
pants, 25 were interviewed less than 30 days following
symptom onset, while five were interviewed more than
30 days after they first had symptoms (i.e., 43, 77, 81, 99,
and 158 days later). These five all reported having cur-
rent symptoms.



Matza et al. Journal of Patient-Reported Outcomes (2023) 7:8

Table 1 Sample characteristics (N=30)

Characteristics Descriptive statistics

Age (Mean, SD) 394 (12.3)
Gender (n, %)

Male 13 (43%)

Female 17 (57%)
Ethnicity (n, %)

Hispanic or Latino 5(17%)

Not Hispanic or Latino 25 (83%)
Race (n, %)

Asian 1 (3%)

Black or African American 5(17%)

White 24 (80%)
Employment status (n, %)

Full-time work 21 (70%)

Part-time work 6 (20%)

Other' 3(10%)
Highest level of education completed (n, %)

Secondary, high school, or GED 12 (40%)

Associate degree, technical, or trade school 5(17%)

College or university degree (BA, BS) 10 (33%)

Post-graduate degree (MA, MBA, PhD) 3 (10%)
Marital status (n, %)

Single 7 (23%)

Married/Cohabitating/Living with partner 19 (63%)

Other? 4(13%)
Time since onset of COVID-19 symptoms?

Mean days (SD) 28.1(33.3)

Median days [Range] 16.5 (6.0-158.0)
Time since positive test for COVID-19
Mean days (SD)

Median days (Range)

26.5(33.4)
15.0 (5.0-157.0)

T Other employment includes: unemployed (n =2) and not specified (n=1)

2 Other marital status includes: divorced (n = 2), separated (n=1), and widowed
(n=1)

3 There were five participants whose interview occurred more than 30 days
following the onset of symptoms, with durations of 43, 77, 81, 99, and 158 days.
All five of these participants reported having current symptoms at the time the
interview occurred. All other interviews occurred less than 30 days following
symptom onset

Concept elicitation

The wide range of symptoms reported by participants
during concept elicitation highlights the heterogene-
ity of COVID-19 (Table 2). The most common symp-
toms included fatigue (100% of the sample), body pain/
muscle pain/aches (87%), headaches (87%), cough
(83%), loss of smell (73%), shortness of breath/diffi-
culty breathing (70%), chills (70%), loss of taste (67%),
and nasal congestion (67%). Even among these common
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symptoms, participant descriptions suggest that indi-
vidual experiences were heterogeneous. For example,
some participants described their cough as “produc-
tive” while others said it was “dry” Many participants
described “aches” or “pains” in their body, while others
reported “joint pain” or that their “bones hurt” Body
aches/pain, which tended to last a few days, was the
most common symptom mentioned when participants
were asked which symptoms were most bothersome.
Fatigue tended to be long-lasting (i.e., several reports
of over a week in duration), but participants reported
fluctuations in fatigue severity throughout the day or
from day to day.

To describe dyspnea, participants typically used the
phrases “shortness of breath,” “difficulty breathing,” “feel-
ing winded,” or “unable to catch my breath” A typical
dyspnea episode lasted a few minutes and was brought
on by activity, and this symptom usually recurred for over
a week. Some participants reported constant shortness
of breath, even at rest. Most participants who reported
loss of smell experienced a complete loss of smell at some
point, but they also described a partial return of their
sense of smell in terms of percentage of smell or ability to
smell certain scents. Others described an altered or dis-
torted sense of smell as “chemical,” “metallic,” or “musky”
When discussing nasal congestion, nearly all used the
term “congestion,” but a few referred to a “stuffy nose” or
being “stuffed up.” Participants’ descriptions of the most
reported symptoms are presented in Table 3.

The 13 symptoms most reported during concept elici-
tation (as shown in Table 2) had already been included
in the initial version of the ACSD. Only three symp-
toms mentioned by more than 25% of the sample were
not included on the initial version of the ACSD: fever
(although “feeling feverish” is included on the ACSD),
“brain fog” (which was not a known symptom of COVID-
19 at the time the ACSD was first drafted), and dizziness.
Participants were also asked which symptoms had been
most bothersome (Table 2). All symptoms reported to be
“most bothersome” by more than 10% of the sample had
already been included on the initial version of the ACSD.

Saturation was examined to assess whether the sam-
ple size could be considered sufficient for the study pur-
pose. All symptoms included on the ACSD were reported
by participants within the first three interviews. All
symptoms reported by 50% or more of the sample were
reported within the first three interviews, and all symp-
toms reported by 10% or more of the sample were reported
within the first seven interviews. No new symptoms were
reported during the final two interviews, suggesting satu-
ration was reached.
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Table 2 COVID-19 Symptoms Reported by Participants (N =30)

Symptoms Total number of Participants who Participants who reported Participants who reported
participants reporting reported each symptom  each symptom in each symptom as one of
each symptom spontaneously’ response to interviewer the most bothersome®

probe?
n (%) n (%) n (%) n (%)

Symptoms included on the
revised version of the ACSD

Cough 25 (83%) 15 (50%) 10 (33%) 4 (13%)
Shortness of breath or 21 (70%) 12 (40%) 9 (30%) 5 (17%)
difficulty breathing
Feeling feverish 14 (47%) 1 (3%) 13 (43%) -
Chills 21 (70%) 5(17%) 16 (53%) -
Fatigue (low energy) 30 (100%) 24 (80%) 6 (20%) 9 (30%)
Body pain or muscle pain 26 (87%) 18 (60%) 8 (27%) 10 (33%)
oraches
Diarrhea 18 (60%) 5(17%) 13 (43%) 1 (3%)
Nausea 18 (60%) 8 (27%) 10 (33%) 2 (7%)
Vomiting* 4(13%) 4(13%) - 1 (3%)
Headaches 26 (87%) 22 (73%) 4 (13%) 6 (20%)
Sore throat 19 (63%) 9 (30%) 10 (33%) -
Nasal obstruction or 20 (67%) 9 (30%) 11 (37%) 3 (10%)
congestion (stuffy nose)
Nasal discharge (runny 18 (60%) 4 (13%) 14 (47%) 1 (3%)
nose)
Loss of taste* 20 (67%) 15 (50%) 5(17%) 6 (20%)
Loss of smell* 22 (73%) 19 (63%) 3 (10%) 7 (23%)
Other symptoms reported by
participants®
Fever 15 (50%) 14 (47%) 1 (3%) 1 (3%)
Confusion/Brain fog4 8 (27%) 8 (27%) - 1 (3%)
Dizziness* 8 (27%) 8 (27%) - 1(3%)
Weakness 6 (20%) 6 (20%) - 2 (7%)
Lack of appetite 5(17%) 5(17%) - -
Chest tightness 4 (13%) 4 (13%) - -
Nasal/Sinus drainage 3 (10%) 3(10%) - 1 (3%)

' Symptoms that were introduced by the participant, without prompting from the interviewer, were coded as “spontaneous.”

2|f a participant did not spontaneously report a symptom that appears on the ACSD, the interviewer asked about the symptom. If participants responded by
indicating that they had experienced the symptom, it was coded as “probed.”

3 Statistics in this column are based on responses to the question “Since you were diagnosed with COVID-19, which symptoms have been most bothersome for you?”

4 Four changes to the ACSD are recommended for future research: dropping the items assessing vomiting, adding items assessing brain fog and dizziness, and using
4-point response scales (i.e., absent, mild, moderate, severe) for loss of taste and smell rather than dichotomous responses (i.e., yes, no)

5The rows of this table include all symptoms reported by at least three of the 30 participants. Symptoms reported by only two participants included chest
congestion, eye symptoms other than vision, chest pain, swollen glands/lymph nodes, burning in sinus cavity/nose, elevated heart rate, pneumonia, and blood clots
in lungs. Symptoms reported by only one participant included heart palpitations, ear pain, ear ringing/tinnitus, chest pressure, autoimmune flare-up, throat tickle,
inflammation, eczema, swollen ankles, frequent urination, loss of sleep, swelling in cheeks/face, drop in oxygen levels, increased blood pressure, muscle cramps,
nose bleeds, clogged ears, feeling like [they are] going to pass out, feeling hot and sweaty, lightheaded, feeling run down, stiffness, joint swelling/inflammation,
constipation, loss of muscle mass, feeling like [they are] going to get a headache, rash, spots on lips, swollen tongue, ulcers, and blurred vision

Cognitive interviews period, four symptom items, and the global items. These
The first 13 interviews (phase 1) were conducted with  edits were included in the revised version of the ACSD,
the initial version of the ACSD. Based on review of data  which was evaluated with 17 interviews in phase 2
from phase 1, revisions were made to clarify the recall  (Fig. 1).
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Table 3 Selected Quotations: Patients' Descriptions of Common COVID-19 Symptoms

Symptom

Selected Quotations

Cough

Shortness of breath or difficulty breathing

Feeling feverish

Chills

Fatigue (low energy)

Body pain or muscle pain or aches

Diarrhea

Nausea

Vomiting

- It was dry, it was never productive, and that was it. It wasn’t consistent, like there wasn't a time during the
day that | would start coughing and couldn’t stop, it was never like that. It was just like random times during the
day.

+ It was a continual cough. | felt like | had a tickle in my throat...and then it went to like a deep cough. It's
almost like | couldn’t catch my breath because I just kept coughing all day and it was horrible because | was
working.

« | couldn’t catch my breath. | remember | was eating a sandwich and | kept trying to gulp for air whilst eating
and | felt like I could just die. It was just, it was just terrible. It's like | wasn’t getting enough air in and | was
gasping for air.

+ | can walk from my bedroom to the kitchen, and that’s pretty much all that | could do, then I have to take

a breath, then | can proceed, just like | can make 20 to 25 steps, | have to stop and breathe, then proceed,
then stop and breathe, then proceed.

+ I wasn't able to sleep laying down flat because | felt like | couldn’t breathe, so | was having to lay on my side
and on my stomach, and that lasted for about a week-and-a-half from that point.

« | had a really hard time breathing, like | felt like sometimes | was often having a panic attack because I felt
like I couldn’t catch my breath.

« lwould just be cold and like | wouldn't even be hot to touch, like most of the time with a fever when
somebody has a fever, you can touch them and you're like “ooh, yes, you have a fever, but when | was feeling
feverish, | would be cold but you could touch me and | would not be hot.

- You get cold, can't get warm, and your body starts aching and your muscles start aching. You feel lethar-
gic, irritated.

- | felt warm and weak and tired.

« | had chills several times, like you could actually see goosebumps and | would feel cold. | checked my
temperature several times a day initially and | never recorded a temperature or fever.....

- | got very like cold when it was hot, maybe like what they say the chills, like | needed to cover myself
because | was extremely cold.

« | pretty much was sleeping the majority of the day. The first two days that were the worst, | probably was
only out of bed for maybe three hours out of those two days. Since then, things have gradually gotten a little
bit better, but even a week ago | was having to take two or three naps a day.

- If Ido anything at all, it runs me down and then, you know, you just don’t have energy or don’t want to do
anything at all. It just zaps your energy and you kind of, | don't know, you just feel like a zombie and you're
tired all the time, can't think straight, like | said, no motivation at all or desire to do anything.

« Yes, just fatigued and low energy, | couldn't hardly do anything.

+ The body aches, I just hurt all over, it’s like | had been in a car accident or something, like | was just sore all
over.

« It was really like it felt like my bones hurt, like every part from my head to my toes hurt constantly. It was
almost like a flu ache, and when | would run a fever, it would get worse, and like the covers being pulled over
me or something like that would make it worse it seemed like.

+ lached everywhere, | just kind of felt numb. The only way | know how to describe it is my insides just hurt.

« | had to go to the bathroom, you know, in a hurry. And it's kind of liquid.
« When | would go to the bathroom, it was like very loose, but it wasn't like the entire time.

« Just the sensation of I'm about to throw up... | mean the room wasn't spinning or anything, it was just a
sensation of oh, I think I'm about to get sick. ...

« It was just two or three days that I would cough so much or something to where it would just make me feel a
little nauseous, and there was once that | recall thinking, oh my gosh, I'm going to throw up... | just had that
cottony feeling in my mouth, but then once | lay down, kind of calmed down a little bit and tried to just get a
cough drop to help my cough, then | felt better.

« Like when [ tried to do something, I felt dizzy and | got short of breath, and one time I think | overdo it and |
vomited, | vomited my guts out, | vomited like ten times.

« It was rough, like | said, every time | tried to eat, | would get sick, so it was like coming out both ends, and if
| did eat, | would throw up, so that was really the worst part of it.
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Symptom

Selected Quotations

Headaches

Sore throat

Nasal obstruction or congestion (stuffy nose)

Nasal discharge (runny nose)

Loss of taste (dysgeusia)

Loss of smell (anosmia)

Fever

Confusion/Brain fog

Dizziness

Weakness

- | got that horrible headache. | never thought my head could hurt like that... 've never had a migraine,
but it was so intense.

- It started out with a headache, a pretty bad headache, | don't usually get headaches bad, and then I just
sort of felt icky but it was mostly the headache.

- | still have been having headaches on and off but they're not like daily headaches but they're still in the spot
that | had a headache before. It’s didn't feel like a normal sinus headache or like a normal migraine, it was like a
weird headache.

« It was just like a scratchy throat.

- It's kind of achy and it’s kind of scratchy. It's hard to swallow, especially in the morning, it hurts terribly in
the morning.

« It was really itchy and felt like it burned a bit because | kept coughing and it made my throat raw.

- | was completely stuffed up.

+Your head is congested and the drainage that goes into your, you know, it drains down. That has been one of
the worst things for me is the congestion... Because every day constantly your head is congested and the
drainage is constantly there.

- | did have some congestion, like | could feel that my nose was congested, but | didn’t have anything com-
ing out, like when | would blow my nose, it wasn't anything, it just felt congested.

- | had a runny nose.
« | had more congestion but a lot of discharge four or five days.

+ My food started tasting weird, and then | woke up the next morning and I couldn’t smell or taste any-
thing, and so | knew that that was like a big indicator.

« | would take a drink of something that | knew what it was supposed to taste like and I couldn’t taste it, or |
would eat something that | knew should have a taste and | couldn’t taste it. There was nothing there.. ..

« That was really weird. | told the doctor it tasted like | had... Metallic. That's the word. Yes. It tasted—things
tasted metallic...And | couldn’t really taste anything and | couldn’t smell anything. It was really weird. And
food was just not enjoyable.

« | can't taste or smell.

- | noticed that once I was spraying Lysol, you know, you could smell Lysol, I couldn’t smell it, so | actually
opened up a bottle of bleach and | tried to sniff that and | couldn’t smell it.

- The first thing was the smell and it became distorted, so it really wasn’t like completely gone... | could
smell, like it smelt like | had my nose in a bucket of rusty water or something, it just had this [metallic]
smell to it, kind of a burning smell I guess you could say, but that’s what everything smelt like to me. | couldn't
smell flowers and | couldn't even smell like rubbing alcohol or bleach, there was no smell like that, it was just all
that metallic smell that | smelt.

+ I had a fever, a low-grade fever from the very beginning, and it only went away like two weeks ago.
« | had low grade fever for about three or four days, never getting over 100, and usually if | get a high fever.

« lalso had a real — and | feel like I'm finally coming out of that - a brain fog that was just unreal, | mean |
could not think clearly, | could not remember anything...it was real intense I'd say for the first two full months.
It was like you could not think clearly...I mean it’s like I could not remember things, | could not focus, | could
not concentrate well, and | felt like my head like I literally was in a fog, it was the weirdest feeling ever.

- | feel like my processing speed like cognitively were really impaired, and | think that is still a lingering
symptom... | would say just overall cognition but like memory, processing speed, things like that are just at
times they're very delayed and it’s like you're kind of cloudy.

« |l also have like dizziness sometimes, like yesterday I felt dizzy, the day before yesterday | felt dizzy...it's like

the balance thing. It's like just then | was standing, I'm sitting now, but a moment ago when | was talking to

you, all of a sudden I felt unsteady like | needed to lean on the counter.

« It's almost like a dizziness or a lightheadedness but | wouldn't say that | feel that I'm spinning, like vertigo,
but I will have spells that have gotten much less in severity and frequency now, but like two weeks ago there
were some multiple spells of almost feeling like you're going to faint, never that | would actually blacken
out or | never felt like I couldn‘t walk or anything, it was almost like a lightheaded sensation.

- | was so wealk, like | couldn’t hardly even go to the bathroom without feeling like | was going to pass
out...I'm still kind of weak, I'm still not myself completely, I'm still a little weak.
- I felt weak...The only places | could go was my bed and the bathroom without getting too weak.
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Table 4 Cognitive Interview Results for the Symptom Checklist of the ACSD

Item on Revised Version
(Last 17 interviews)

Item on Initial Version
(First 13 interviews)

Selected Quotations Demonstrating Patients’ Interpretations
of Each Item

Cough Cough

Shortness of breath or difficulty breathing at rest
or with activity

Feeling feverish Feeling feverish

Chills Chills

Fatigue (low energy)

Fatigue (low energy)

Body pain or muscle pain or aches

Diarrhea Diarrhea
Nausea Nausea
Vomiting Vomiting'
Headache Headache

Sore throat Sore throat

Nasal obstruction or congestion (stuffy nose)
Nasal discharge (runny nose) Nasal discharge (runny nose)

| have a loss of taste Loss of taste'

I'have a loss of smell Loss of smell’

Shortness of breath or difficulty breathing

Body pain or muscle pain or aches

Nasal obstruction or congestion (stuffy nose)

Have | had a cough in the past 24 hours.

Initial version of the ACSD: It just means is it hard to breathe
when you're sitting or lying, or you're walking or moving around,
do you have a hard time taking a breath.

Initial version: | definitely think my responses would have been
different if you had separate “at rest” versus “with activity,"but
“shortness of breath”versus “difficulty breathing”l don't think
would have changed it at all.

Revised version: It's asking if | have had any issues with my
breathing.

Like I know personally when | have a fever, | always have like
burning in my eyes or chills, or like my face is really flushed, so
when | read feeling feverish, I think about the symptoms | have
when | have a fever.

Like when you just feel like you're freezing for no reason, shaky
and cold.

Not having the energy to do what | would normally do, being at
home, like housework, that kind of thing.

Did you have any aches or pains.

If 'm having some diarrhea, soft stool, uncontrolled stool, some-
thing like that.

If you feel like you've got to throw up.

Have | actually thrown up anything from my stomach.

Have you had any pain in your head in the past 24 hours.

Have | experienced any sore throat or irritation of the throat in the
last 24 hours.

If 'm congested, stuffy.
Have you experienced any runny nose in the last 24 hours.

I would say that would mean either you can't taste the food at all
or you don't have your normal sense of taste.

Have | had loss of smell in the past 24 hours.

' Four changes to the ACSD are recommended for future research: dropping the item assessing vomiting, adding items assessing brain fog and dizziness, and using
4-point response scales (i.e., absent, mild, moderate, severe) for loss of taste and smell rather than dichotomous responses (i.e., yes, no)

All participants (n=30; 100%) reported that the ques-
tionnaire was clear. Participants generally understood
the symptom checklist as intended without difficulty,
and no differences in comprehension were noted by
education level. Table 4 presents example quotations of
participant interpretations of each item. Four items on
the initial version were revised based on feedback from
phase 1, and the revised version was debriefed in phase
2. For example, the item assessing “shortness of breath
or difficulty breathing at rest or with activity” in the

initial version of the ACSD was simplified to “shortness
of breath or difficulty breathing” in the revised version.
In addition, the items on taste and smell were shortened
from “I have loss of taste/smell” to “loss of taste/smell”
for simplicity and consistency with the format of the
other items. The item assessing “other COVID-related
symptoms” included an open-text field where respond-
ents could write the name of a symptom. This item was
removed to simplify the questionnaire for future elec-
tronic administration.
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When participants were asked if they experienced any
symptoms of COVID-19 that were missing from the
questionnaire, only 12 participants (40%) suggested add-
ing symptoms to the questionnaire. Three additions were
suggested by more than one respondent, brain fog (n=5;
17%), burning in the nose (n=2; 7%), and dizziness/light-
headedness (n=2; 7%).

The initial version of the ACSD contained two recall
periods. The global items asked participants to answer
based on their symptoms “today,” while the symptom
checklist asked about symptoms “during the past 24
hours”” This inconsistency led to confusion for some par-
ticipants. To improve clarity in the revised version, the
recall period for the global items was changed to “the
past 24 hours” to match the symptom checklist. All 17
participants who completed the revised version inter-
preted the recall period for the symptom checklist and
global items as intended.

Participants were asked about the clarity and appro-
priateness of the symptom checklist response options,
which were absent, mild, moderate, and severe. All par-
ticipants reported that the response options were clear
and appropriate for all symptoms. Participants who had
experienced a loss of smell or taste were asked about the
appropriateness of the dichotomous response options
for the two items assessing these symptoms. Of the 20
participants who experienced loss of taste, 13 agreed
that dichotomous response options were appropriate
for this symptom, while seven reported that there were
varying degrees of loss of taste that were not captured
by these response options. Of the 22 participants who
experienced loss of smell, 15 agreed with the dichoto-
mous response options, while seven reported expe-
riencing varying degrees of loss of smell. It should be
noted that all participants were able to answer these
two items as intended, even if the response options did
not capture varying levels of severity in loss of taste and
smell.

The 13 respondents in phase 1 were not asked about
the global items, but these items were discussed with
the 17 participants in phase 2. The four global items
in the revised version of the ACSD assessed (1) over-
all symptom severity, (2) general physical health, (3)
overall symptom change, and (4) return to usual (pre-
COVID-19) health in the past 24 h. Items 1, 2, and 4
were easy to complete and understood as intended by
all participants. Although all participants reported that
global item 3 (“overall change in your COVID-19 symp-
toms over the past 24 hours”) was easy to answer, 5 of
the 17 participants reported thinking about symptom
change over time periods longer than 24 h. All five of
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these participants reported using the 24-h recall period
correctly for the other parts of the ACSD, including the
symptom checklist.

ACSD revisions following the interviews (version
recommended for future research)

Based on the qualitative results, four edits to the
ACSD are recommended for future research. First, an
item assessing “brain fog” may be added. Brain fog was
reported by 8 of 30 participants during the concept
elicitation discussions, including one who considered
it the most bothersome symptom. Of the eight partici-
pants reporting brain fog, five were still in the acute
phase of COVID-19 (i.e., symptom onset<30 days
prior to the interview). Four of the eight participants
spontaneously used the term brain fog, while two oth-
ers used a different term initially but endorsed the
term brain fog when it was introduced by the inter-
viewer. The other two participants used a term other
than brain fog for this symptom (“foggy” and “tend to
forget things”), and this term was not introduced by
the interviewer. After completing the ACSD, this was
the symptom that respondents most commonly sug-
gested adding to the questionnaire (n=5). Second, an
item assessing dizziness may be added. This symptom
was reported by 8 of 30 participants, all of whom used
the terms “dizzy” or “dizziness” After completing the
ACSD, two participants suggested adding dizziness to
the questionnaire.

A third revision would be to drop the item assessing
vomiting. Of the symptoms included in the initial ver-
sion of the ACSD, this one was most rarely experienced
by participants (only 4 of 30). The more common gastro-
intestinal symptoms of nausea and diarrhea are assessed
by other items. The fourth revision would be to change
the response scale for the items assessing loss of taste
and loss of smell. In the initial version of the ACSD, these
items had dichotomous “yes/no” response options. How-
ever, in the qualitative interviews, a substantial number of
participants reported that severity of these two symptoms
varied. Therefore, it would be useful for some patients to
rate these two items on the 4-point scale used for the other
symptoms included in the diary (i.e., absent, mild, moder-
ate, severe). The version of the ACSD recommended for
future research, which includes these four revisions, is pre-
sented in Appendix B.

Discussion

Results of these qualitative interviews support the
content validity of the ACSD. The 13 symptoms most
commonly reported by participants with COVID-19
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during the concept elicitation were included in the ini-
tial version of the ACSD. All symptoms reported to be
most bothersome by more than 10% of the sample are
also included in the instrument. These concept elicita-
tion results suggest that the ACSD assesses symptoms
that are relevant and important to individuals with
COVID-109.

After participants completed the ACSD, they consist-
ently reported that the questionnaire was clear and easy
to complete. All symptom items were interpreted as
intended by the great majority of the sample. Respond-
ents also said the instructions and response options were
clear, and these were interpreted as intended. The 17
participants completing the revised version of the ACSD
had no difficulties with the recall period. In addition,
global items assessing overall symptom severity, general
physical health, and whether the patient has returned to
usual pre-COVID-19 health were easy to complete and
understood as intended. Overall, these data suggest the
ACSD is clear, comprehensible, easily completed, and
interpreted as intended.

This qualitative study should be considered the first
step in the validation of the ACSD. While the instru-
ment is clear and relevant to patients, current results
suggest that the addition of two more symptoms (brain
fog and dizziness) and two other edits can be explored
in future research. In addition, research with larger
samples will be necessary to examine measurement
properties such as reliability, validity, and responsive-
ness to change. Further analyses are also needed to
develop the scoring approach and identify the degree of
change in these items that can be considered clinically
meaningful.

Despite encouraging results, limitations of some items
should be considered. Three symptom items combine mul-
tiple terms: “shortness of breath or difficulty breathing,’
“body pain or muscle pain or aches,” and “nasal obstruc-
tion or congestion (stuffy nose)”” While some participants
said the components within each item were synonymous,
others perceived possible differences. For example, most
participants (n=22; 73%) said nasal obstruction, conges-
tion, and stuffy nose were synonymous, but seven partici-
pants (23%) noted differences. Although some respondents
perceived differences, it was decided not to separate the
components of these combination items since the terms in
these three items are usually assessed as a single symptom
in clinical settings, and the questionnaire was designed to
mirror the typical clinical assessment approach. Still, this
issue should be considered as questionnaire development
continues. If respondents perceive differences among
terms combined for a single item, the item could be a
double-barreled question, which could affect validity and
responsiveness [29].
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One of the four global items may require additional con-
sideration. While global items 1, 2, and 4 were understood
as intended by all participants, the recall period of global
item 3 (“overall change in COVID-19 symptoms over the
past 24 hours”) was misinterpreted by several participants.
In the final version of the diary, “past 24 hours” has been
bolded in an effort to ensure that respondents notice this
recall period in the future. In addition, in a clinical trial
setting where patients complete the diary daily, this mis-
understanding of the recall period may not have occurred.
Future research on this item may clarify the extent to
which respondents accurately use this recall period.

Other potential limitations stem from the disease itself.
Our understanding of COVID-19 is evolving as more
research is conducted and published. For example, when
the ACSD was first drafted early in the pandemic, it was
not widely known that brain fog was a common symptom.
Based on the current study, however, brain fog appears to
be a useful addition to the symptom checklist. In addition,
the disease itself is changing as new variants emerge, possi-
bly with different symptom profiles. Some ACSD symptom
items may be more or less relevant with future variants. As
our knowledge of COVID-19 continues to evolve, it is pos-
sible that further questionnaire revisions may be necessary.

The possibility of recall bias should also be acknowl-
edged. Participants varied widely with regard to the time
elapsed from symptom onset to the interview date. While
13 of the participants were interviewed within two weeks
of symptom onset, five were interviewed more than
30 days after experiencing their first symptom. It could
have been challenging for some of these participants with
longer durations to remember details of their initial days
with COVID-19. However, all were required to have had
symptoms within seven days of being screened for the
study, and there were only two participants who did not
currently have symptoms at the time of the interview.

Conclusions

COVID-19 is associated with a wide range of symptoms,
as indicated by the diverse list of symptoms in Table 2.
Given the heterogeneous experience of this disease, it
would not be feasible to administer a questionnaire that
includes all possible symptoms. However, current results
indicate that the ACSD captures the most common and
bothersome symptoms of COVID-19. The questionnaire
appears to be quite comprehensive, while balancing the
need for brevity and practicality in clinical trial symptom
assessment. Overall, the current qualitative results sug-
gest that the ACSD is a useful PRO measure for assessing
symptoms in adults with COVID-19. Future quantitative
research is needed to examine the questionnaire’s reli-
ability, validity, and responsiveness to change.
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Appendix A. Revised version of the ACSD'

SYMPTOMS
1. Please choose the response below that best describes the severity of your COVID-19 symptoms over the past 24
hours.

|:| No symptoms |:| Mild |:| Moderate |:| Severe

2. Please choose the response below that best describes your general physical health over the past 24 hours.

[ Excellent [Jvery good |:| Good [ Fair [Jroor

3. Please choose the response below that best describes the overall change in your COVID-19 symptoms over the
past 24 hours. (Skip this question if Day 0)

[ Much better ~ [] Alittle better ] No change [ Alittle worse ] Much worse

4. Have you returned to your usual (pre-COVID) health in the past 24 hours? (Skip this question if Day 0)
|:|Yes |:| No

Indicate the severity of your symptoms over the past 24 hours.

Symptoms Absent Mild Moderate Severe

Cough

Shortness of breath or difficulty breathing

Feeling feverish

Chills

Fatigue (low energy)

Body pain or muscle pain or aches

Diarrhea

Nausea

Vomiting

Headache

Sore throat

Nasal obstruction or congestion (stuffy nose)

000|000 o/ooo|olo)| o
00|0jo|oo|ojojoo|ojg|o

Ogoooogogooo;
U 0O 00000ooooooalo

Nasal discharge (runny nose)

Indicate if you have had the following during the past 24 hours:

Loss of taste: [dyes [ INo
Loss of smell: [Jyes Ono

1 This revised version of the ACSD was used in the final 17 qualitative interviews conducted as part of the current study.
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Appendix B. Version of the ACSD recommended for future research

SYMPTOMS

1. Please choose the response below that best describes the severity of your COVID-19 symptoms over the past 24
hours.

|:| No symptoms |:| Mild |:| Moderate |:| Severe
2. Please choose the response below that best describes your general physical health over the past 24 hours.

[ Excellent [Jvery good |:| Good [ Fair [Jroor

3. Please choose the response below that best describes the overall change in your COVID-19 symptoms over the
past 24 hours. (Skip this question if Day 0)

[ Much better ~ [] Alittle better ] No change [ Alittle worse  [] Much worse

4. Have you returned to your usual (pre-COVID) health in the past 24 hours? (Skip this question if Day 0)
|:|Yes |:| No

Indicate the severity of your symptoms over the past 24 hours.

Symptoms Absent Mild Moderate Severe

Cough

Shortness of breath or difficulty breathing

Feeling feverish

Chills

Fatigue (low energy)

Body pain or muscle pain or aches

Diarrhea

Nausea

Headache

Sore throat

Nasal obstruction or congestion (stuffy nose)

Nasal discharge (runny nose)

Brain fog

Dizziness

Loss of taste

Ogogoooooogoooo|o
gggooooooooooigioio
0000000 ooooooooio
O 000o0o0oooooooougoo

Loss of smell
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