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Abstract

Background Long-term health consequences following acute SARS-CoV-2 infection, referred to as post-COVID-19 condi-
tion or Long COVID, are increasing, with population-based prevalence estimates for adults at around 20%. Persons affected
by Long COVID report various health problems, yet evidence to guide clinical decision making remains scarce.

Objective The present study aimed to identify Long COVID research priorities using a citizen science approach and solely
considering the needs of those affected.

Methods This citizen science study followed an iterative process of patient needs identification, evaluation and prioritisa-
tion. A Long COVID Citizen Science Board (21 persons with Long COVID, and seven with myalgic encephalomyelitis/
chronic fatigue syndrome) and a Long COVID Working Group (25 persons with Long COVID, four patients with myalgic
encephalomyelitis/chronic fatigue syndrome and one relative) were formed. The study included four activities: three remote
meetings and one online survey. First, Board members identified the needs and research questions. Second, Working Group
members and persons affected by Long COVID (241 respondents, 85.5% with Long COVID, 14.5% with myalgic encepha-
lomyelitis/chronic fatigue syndrome and 7.1% relatives) evaluated the research questions on a 1-5 Likert scale using an
online survey. Then the Board gave feedback on this evaluation. Finally, Board members set the priorities for research through
voting and discussion.

Results Sixty-eight research questions were generated by the Board and categorised into four research domains (medicine,
healthcare services, socioeconomics and burden of disease) and 14 subcategories. Their average importance ratings were
moderate to high and varied from 3.41 (standard deviation = 1.16) for sex-specific diagnostics to 4.86 (standard deviation =
0.41) for medical questions on treatment. Five topics were prioritised: “treatment, rehabilitation and chronic care manage-
ment”, “availability of interfaces for treatment continuity”, “availability of healthcare structures”, “awareness and knowledge
among professionals” and “prevalence of Long COVID in children and adolescents”.

Conclusions To our knowledge, this is the first study developing a citizen-driven, explicitly patient-centred research agenda
with persons affected by Long COVID, setting it apart from existing multi-stakeholder efforts. The identified priorities could
guide future research and funding allocation. Our methodology establishes a framework for citizen-driven research agendas,
suitable for transfer to other diseases.

Plain Language Summary

Research shows that about one in five adults may experience lasting symptoms months after their initial coronavirus infec-
tion. Persons with Long COVID have various health problems and doctors often do not know their patients’ most urgent
needs. The project directly involved people with Long COVID who were asked to express, discuss and rank how research
could meet their needs. For that, a Board and a Working Group were formed to take part in three online board meetings and
one online questionnaire. In the meetings, the Board formulated 68 research questions, which fall into four research areas:
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(1) medicine, (2) healthcare services, (3) socioeconomics and (4) burden of disease. The Working Group and other persons
affected by Long COVID ranked the importance of these 68 research questions using an online questionnaire. Most questions
were ranked as somehow or very important, confirming the relevance of the selected research questions for patients with Long
COVID. Finally, the Board selected its top five research topics: “treatment, rehabilitation and chronic care management”,

“availability of interfaces for treatment continuity”, “availability of healthcare structures”, “awareness and knowledge among
professionals” and “prevalence of Long COVID in children and adolescents”. This result will help prioritise and finance

future research that is valued and needed by people with Long COVID.

For persons affected by Long COVID, being diagnosed
in a timely and correct manner seemed to be one of the
biggest challenges. In addition to a clear diagnosis, those
affected by Long COVID are currently missing adequate
treatment options and access to adequate care that meets
their multi-dimensional needs.

Research priorities most important to persons affected by
Long COVID were “treatment, rehabilitation and chronic
care management”, “availability of interfaces for treat-
ment continuity”, “availability of healthcare structures”,
“awareness and knowledge among professionals” and
“prevalence of Long COVID in children and adoles-
cents”.

The five identified research priorities may guide and
justify future funding allocation and serve as a model
for a new framework for patient-centred citizen-driven
research agendas.

1 Introduction

The number of people reporting long-term health conse-
quences following acute SARS-CoV-2 infection is increas-
ing. Population-based prevalence estimates for adults centre
around 20% but there is a large variability across studies
depending on the population studied, the length of the fol-
low-up period and the chosen definition of Long COVID
[1-3]. People commonly report fatigue, shortness of breath,
cognitive dysfunction, sleep disorders, pain or inability to
return to work or have a normal social life [2]. Such long-
term consequences are referred to by the World Health
Organization as a post-COVID-19 condition. As such, “post
COVID-19 condition occurs in individuals with a history
of probable or confirmed SARS-CoV-2 infection, usually
3 months from the onset of COVID-19 with symptoms that
last for at least 2 months and cannot be explained by an alter-
native diagnosis” [4]. While the World Health Organization
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uses the term “post COVID-19 condition”, those affected
have been using the term “Long COVID”, which seems to
be broadly accepted and widely used across media platforms
and by the general population [5]. As our research directly
involved affected people, we decided to consistently use the
term “Long COVID”.

As Long COVID is a novel syndrome, evidence to guide
clinical decision making remains scarce. Little is known
about Long COVID’s pathogenesis and risk factors, the
benefits or harms of potential treatment options, or the best-
care models to minimise undertreatment and overtreatment.
Consequently, funding bodies worldwide have decided to
allocate several billions to research on Long COVID [6-8].
Calls for research proposals are often generated by medical
experts and sometimes policy makers, predominantly target-
ing biological processes, diagnostic and prognostic indica-
tors, as well as therapies.

To efficiently allocate funding resources, it is essential to
identify research priorities that not only reflect the questions
of the medical and scientific community, but also the needs
of the patients. While various multi-stakeholder efforts
included persons affected by Long COVID in their research
priority setting process [2, 9, 10], it is not clear how much
weight their voice carried over expert opinions or if their
needs were actually met. In fact, no systematic identifica-
tion of patients’ needs has been conducted so far, nor has it
been clarified which research questions should be prioritised
to meet those needs. Therefore, our aim was to fill this gap
and define research priorities solely from the perspective of
persons affected by Long COVID.

2 Methods

Our goal was to systematically assess the needs of persons
affected by Long COVID, their families, as well as patients
with myalgic encephalomyelitis/chronic fatigue syndrome
(ME/CFS). Based on this objective, and always led by those
affected, we aimed to derive the most relevant research pri-
orities. For this purpose, we first composed a research team
of scientists (VN, MP, AR, SZ), Long COVID network
collaborators (NR, FV) and a patient scientist (CB). The
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research team managed and coordinated the study process
without actively taking part in the research priority setting.

2.1 Citizen Scientists

In the scope of our study, we followed an iterative and par-
ticipatory citizen-science approach with collaborative and
co-created participation according to the concept of “Pub-
lic Participation in Scientific Research (PPSR)” by Shirk
et al. (Fig. 1) [11, 12]. We explicitly aimed for an explora-
tory approach, characterised by an open group process with
iterative development and fewer boundaries. This approach
allowed for co-creative participation and enabled us to keep
bringing new ideas into the discussion and, most impor-
tantly, to be more flexible in responding to the needs of the
citizen scientists. For this purpose, we built two different
types and intensities of participation: a Long COVID Citi-
zen Science Board and a Long COVID Working Group. For
both, citizen scientists were recruited online via the Altea
Long COVID Network platform (https://www.altea-netwo
rk.com/en/) that is funded by the Federal Office of Public
Health and other supporters and Long Covid Switzerland’s
Facebook group. Because Altea started as a German-
speaking platform, and the members of Long Covid Swit-
zerland’s Facebook Group were also mainly from the Ger-
man-speaking and French-speaking part of Switzerland, we
mainly reached people from these regions. Citizen scientists
were eligible if they were (i) affected by Long COVID, (ii)

In cooperation with the Citizen Science Board
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relatives of a person affected by Long COVID or (ii) patients
with ME/CFS. We decided to include relatives because they
are closely involved and often also strongly affected. We also
invited patients with ME/CFS, who share several common
symptoms with Long COVID-affected people, to include a
long-term perspective, which may still be missing among
the other participants. Patients with Long COVID in Swit-
zerland had been in contact with people with ME from the
first months of the pandemic as they not only share similar
symptoms but also strategies to overcome the stigmatisa-
tion. Patients with ME added medical, social and economic
perspectives, which would have been difficult to gather from
scientific publications. It was important to coordinate efforts
between the two communities, to learn from each other and
be as inclusive as possible. Registration was open from 25
March to 18 April, 2021 and interested parties could sign up
for the Citizen Science Board, the Working Group or both.

2.2 Long COVID Citizen Science Board

We aimed to recruit a Citizen Science Board consisting of
at least 30 selected citizen scientists: 20 patients with Long
COVID, five relatives and five patients with ME/CFS. In
order to reach a balanced Board, two team members (SZ;
CB) independently selected eligible citizen scientists based
on age, sex, disease severity and motivation. Consensus was
reached through discussion. Remaining interested parties
were put on a waiting list or, if desired, assigned to the Long
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Fig. 1 Process and development of a citizen-driven research project to develop research priorities most important to persons affected by Long

COVID
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COVID Working Group. The members of the Citizen Sci-
ence Board were asked for permission to share contact infor-
mation with other Board members prior to the first meeting.
Participation in the Long COVID Citizen Science Board fol-
lowed co-creation principles throughout the research process
including three iterative feedback loops (online meetings),
from problem definition to research question formulation
and final prioritisation (Fig. 1). There was no formal train-
ing for participation because the nature of Long COVID
was too demanding for participants to complete training. All
participants received an overview of the project, the project
goals and the individual steps. At each meeting, the process
and objectives were first presented and the participants were
introduced to the use of the tools.

2.3 Long COVID Working Group

Participation in the Long COVID Working Group was con-
tributory and collaborative but in a less demanding and
non-binding manner. As such, citizen scientists in the Work-
ing Group were not involved in the problem definition or
the research question formulation and did not participate
in online meetings. Instead, they were involved in shaping
research priorities by participating in the online survey.

2.4 From Peoples’ Needs to Research Priorities

For the purpose of our study, we followed an iterative con-
sensus-oriented process using acceleration room techniques,
which are goal-oriented digitally supported group processes.
We have successfully used this iterative and participatory
technique before [13]. To this end, we spread the entire
research priority setting process over four main activities,
including three iterative feedback loops, which included
three Citizen Science Board meetings, and one online sur-
vey (Fig. 1).

2.4.1 Long COVID Citizen Science Board Meeting 1: Needs
Identification

With the first Citizen Science Board meeting (held online
on 5 May, 2021, via ZOOM) we aimed to (1) get to know
each other, (2) provide a lay summary of existing evidence
on Long COVID, (3) exchange experiences about Long
COVID and (4) identify patients’ needs. For this purpose,
we structured the meeting into plenary sessions and breakout
groups using MURAL. MURAL is a web platform that pro-
vides blank boards to work in teams with virtual Post-Its and
drawings. These acceleration room techniques allowed par-
ticipants to table their thoughts personally or anonymously
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on the MURAL board that was serving as a whiteboard,
structuring the discussions and automatically generating a
written document.

After the first Board meeting, we structured the identi-
fied participants’ needs based on their content into overall
research domains and subcategories. In a second step, we
translated all identified and categorised needs into research
questions. Consensus was reached through multiple rounds
of discussion and subsequent revisions among the research
team. As the aim of these questions was to guide future
research and funding allocation, we explicitly derived gen-
eral and not specific clinical research questions using the
PICO framework [14]. We then sent the list of the research
domains, the subcategories and all formulated research ques-
tions to the members of the Long COVID Citizen Science
Board, asking for review and revisions.

2.4.2 Online Survey: Needs Evaluation

To ensure that the identified research questions represented
the needs of persons affected by Long COVID and did not
simply reflect the needs of the Board, we evaluated the
questions through an anonymous online survey conducted
between June and September 2021. For each research ques-
tion, participants could rate the level of importance from
1 (not important) to 5 (very important). The online survey
was anonymous and it was not possible to draw conclusions
about the identity of the participants. The link to the online
survey was shared with the Long COVID Working Group,
Altea Long COVID Network platform and Long Covid Swit-
zerland’s Facebook group.

2.4.3 Long COVID Citizen Science Board Meeting 2: Needs
Evaluation Feedback

In a second Citizen Science Board meeting (held online on
9 July, 2021, via ZOOM), we aimed to (1) present interim
results of the online survey and (2) conduct a second feed-
back loop on the research domains, the subcategories and
its research questions. After this second meeting, we made
final revisions on the research questions and analysed the
results of the completed online survey, stratified by overarch-
ing research domains and subcategories.

2.4.4 Long COVID Citizen Science Board Meeting 3: Needs
Prioritisation

In the third Citizen Science Board meeting (held online
on 1 October, 2021, via ZOOM), we aimed to (1) present
and discuss the final survey results and (2) vote on research
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priorities. Prior to the meeting, each participant was pro-
vided with the survey results, the list of research questions,
and their categorisation into overarching research domains
and subcategories. Before discussing the survey results, we
asked each participant to select the three research subcatego-
ries most important to them. In a second step, we compared
the results of the Boards’ voting with the survey results.
Consensus on the final selection of the research priorities
was reached within the Board through discussion. Finally,
we reprocessed the results of the third meeting and for-
warded the identified research priorities to all members of
the Long COVID Citizen Science Board, as well as to the
Long COVID Working Group for final feedback.

All major decisions about the research priorities were
made by the people living with and affected by Long
COVID. The core team recruited the citizen scientists,
organised and moderated the Citizen Science Board meet-
ings, categorised and translated the results of the group
discussions into research questions, and incorporated the
Board’s feedback to develop and conduct an online ques-
tionnaire and an online voting for the final research priority
setting.

3 Results

In total, 66 people signed up to contribute as citizen scien-
tists: two for the Board only, 18 for the Working Group only
and 46 for both. From the 46 people who signed up for both
groups, 33 were selected for the Board, 12 were selected for
the Working Group and one person was rejected because of
missing information about the motivation. Of the two people
interested in the Board only, one was on the waiting list and
the other person was rejected because of missing informa-
tion about the motivation. All 18 people interested in the
Working Group only were selected for the Working Group.

3.1 Long COVID Citizen Science Board

In total, 33 people were selected for the Board. Of these, two
did not provide any contact details and three dropped out.
Finally, the Long COVID Citizen Science Board consisted
of 28 citizen scientists (median age 50, age range 32-78
years), 22 were female. The majority of the citizen scientists
(n = 26) live in the German-speaking parts of Switzerland
and two are living in French-speaking cantons. Twenty-one
Board members were affected by Long COVID and seven
were patients with ME/CFS.

3.2 Long COVID Working Group

In total, 30 people were selected for the Working Group. Of
these, two thirds (median age 47, age range 29-78 years)

were female. The majority of the Working Group members
(n =27) live in German-speaking Switzerland and three live
in the French-speaking part. Twenty-four Working Group
members were affected by Long COVID, one member was
a relative and five were patients with ME/CFS.

3.3 ldentification, Evaluation and Prioritisation
of the Needs

3.3.1 Citizen Science Board Meeting 1: Needs Identification

The Long COVID Citizen Science Board identified numer-
ous needs related to Long COVID research. From these, we
formulated 68 research questions considering the broader
scientific context. The questions were allocated to four
overarching research domains and 14 subcategories. Some
contributions from the first Board meeting could not be for-
mulated as research questions, as they were mostly requests,
questions, and concerns that required already established
regulatory and infrastructural processes (e.g. legal or clinical
guidelines). These were listed in a separate category defined
as “further questions” (Electronic Supplementary Material).
An overview of the four emerged research domains and 14
subcategories is presented in Fig. 2.

The first domain, named “medical questions”, consisted
of 32 research questions grouped into six subcategories
(A1-A6): Al “risk factors”, A2 “disease development”, A3
“definition and differential diagnosis”, A4 “prognosis”, A5
“treatment, rehabilitation and chronic care management”
and A6 “vaccination”. The second domain, “questions
about healthcare structures”, included 20 research questions
grouped into four subcategories (B1-B4): B1 “availability
of healthcare structures for diagnosis”, B2 “availability
of interfaces for treatment continuity”, B3 “availability of
healthcare structures” and B4 “awareness and knowledge
among professionals”. The third domain named “socioeco-
nomic questions” included eight research questions split into
two subcategories (C1-C2): C1 “acceptance and stigmati-
sation” and C2 “work and socioeconomic consequences”.
Finally, the fourth domain, “burden of disease” included
eight research questions split into two subcategories
(D1-D2): D1 “Prevalence of Long COVID among adults”
and D2 “Prevalence of Long COVID among children and
adolescents”.

3.3.2 Online Survey: Needs Evaluation

In total, 241 people (83.8% women, mean age 46 years)
completed the online questionnaire on the level of impor-
tance of the 68 research questions. A similar geographic
distribution to that of citizen scientists is also evident among
survey participants. The majority (n = 198) live in German-
speaking Switzerland and some live in French-speaking
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Fig.2 Overview of the research
themes and subcategories
identified by the Long COVID
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Table 1 Baseline characteristics of 241 people participating in the
online survey on the level of importance of 68 research questions
about Long COVID. Figures are percentages and (numbers) unless
otherwise stated

Characteristics and category % (N)
Age, mean (SD) 46.2 (12.3)
Sex
Female 83.8 (202)
Male 16.2 (39)
Persons affected by Long COVID 85.5 (206)
Relatives of patients with Long COVID 7.1(17)
Patients with ME/CFS 14.5 (35)

CFS chronic fatigue syndrome, ME myalgic encephalomyelitis, SD
standard deviation

Baseline characteristics extracted from the online survey conducted
between June and September 2021. The link to the online survey was
shared with the Long COVID Working Group, Altea Long COVID
Network platform and Long Covid Switzerland’s Facebook group

cantons (n = 43). Most of the participants were affected by
Long COVID (85.5%), 14.5 % had ME/CFS and 7.1% were
relatives. For details, see Table 1.

Table 2 shows, in descending order, the participants’
median and average ratings (and standard deviations) of the
level of importance of each research question with a range
from 1 (not important) to 5 (very important) by domain. In
general, none of the 68 research questions was rated as unim-
portant or less important and all ratings exceeded 3 (neither
important nor unimportant). As shown in Fig. 3a, there was
a large variation in the level of importance between the 68
research questions and within the four research domains.
While research question A5.1 “What existing and new
therapeutic approaches/treatment methods, depending on
diagnosis and severity, are effective to treat Long COVID
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D1: prevalence of Long COVID among adults
D2: prevalence of Long COVID among children and adolescents

patients?” scored the highest at 4.86 (standard deviation
0.41), the research question A3.3 “Are there differences
in diagnostic criteria between men and women?” scored
the lowest at 3.41 (standard deviation = 1.16). Despite the
large variation within the four research domains, some of
the 14 subcategories were perceived to be more important
than others. As such, participants consistently rated the sub-
category D2 “prevalence of Long COVID in children and
adolescents”, A5 “treatment, rehabilitation and chronic care
management”, A2 “disease development”, B4 “awareness
and knowledge among professionals” and B3 “availability
of healthcare structures” as important or very important
(Fig. 3b). In contrast, participants indicated with larger
variation a lower level of importance to the subcategory A3
“definition and differential diagnosis” and A1 “risk factors”.

3.3.3 Citizen Science Board Meeting 2: Needs Evaluation
Feedback

The citizen scientists of the Board were consistent with
the preliminary results of the online evaluation of the 68
research questions. As such, the Board agreed that all
research domains were generally important with the sub-
categories D2 “prevalence of Long COVID in children &
adolescents”, A5 “treatment, rehabilitation & chronic care
management”, A2 “disease development”, B4 “awareness
and knowledge among professionals” and B3 “availability of
healthcare structures” being highlighted as important or very
important. No further changes were made to the research
questions, the four domains or the 14 subcategories.

3.3.4 Citizen Science Board Meeting 3: Needs Prioritisation

Figure 3b shows the research priorities of Long COVID
Citizen Science Board members (highlighted in circles),
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Table 2 Results from an online survey (June—September 2021) on the level of importance of 68 research questions about Long COVID

Research questions

Importance score®

Mean (SD) Median

A5.4
A5.7
A5.3
Ad4
AS5.5
A4.3
A2.1
A4.1
A3.2

A6.1
A5.6
A3.1
A4.6
A3.12
A3.6
A3.9
A4.5
A5.8
A6.2
A3.11
Al2
A4.7
A3.10
A3.5

Al.l
A3.7
AS52
A3.8
A34

A42
A33

B3.1
B4.7
B1.2
B2.3
B4.5
B4.2
B4.1

B4.6
B2.4
B3.3

Medical questions

What existing and new therapeutic approaches/treatment methods, depending on diagnosis and severity, are
effective to treat Long COVID patients?

What rehabilitation methods are effective for Long COVID?

How can affected persons be supported in dealing with Long COVID?

What therapies/treatments can improve or maintain memory performance in Long COVID patients?
What are secondary diseases of Long COVID?

What can different treatment methods look like in the course of Long COVID disease?

What factors predict the course (improvement, relapse) of Long COVID?

Through what processes does chronic fatigue syndrome develop in those affected by Long COVID?
Which parameters can be used to describe the course of Long COVID?

What clinical criteria can be used to diagnose Long COVID (even without a positive PCR, antigen or antibody
test)?

Does vaccination relieve Long COVID symptoms?

How effective are coping and pacing methods for treating Long COVID patients?

How should Long COVID be defined?

How does Long COVID affect the psyche?

What criteria must be met for Long COVID to be considered a chronic disease?

Which autoantibodies are specific for Long COVID?

How is Long COVID different from psychosomatic illness?

What parameters can be used to classify the severity of Long COVID disease?

How does occupational therapy affect the symptoms of Long COVID?

Does vaccination protect against Long COVID?

Which existing chronic fatigue syndrome questionnaires can be applied to Long COVID?
What examinations, tests or measurements provide evidence of subsequent Long COVID disease?
Is one protected from re-infection whilst one has Long COVID symptoms?

Does Long COVID have a psychosomatic component?

Do antibody test results differ between Long COVID-affected and COVID patients without long-term sequelae
and asymptomatic positive tested patients?

What factors increase the risk of developing Long COVID?

How to distinguish Long COVID from post-acute COVID based on clinical criteria?
Are there different treatment approaches for women and men?

How can Long COVID be temporally differentiated from post-acute COVID?

Are antibody tests a meaningful test method for COVID and indirectly for subsequent diagnosis of Long
COVID?

Does the course of Long COVID differ between women and men?

Are there differences in diagnostic criteria between men and women?

Questions about healthcare structures

What cross-disciplinary/multidisciplinary services for diagnosis, treatment and rehabilitation are needed?
How can healthcare professionals be made aware of chronic fatigue syndrome?

Where are the main problems in diagnosis and prognosis?

How can processes of care be regulated more efficiently?

What knowledge exists among healthcare professionals regarding Long COVID?

In which areas do professionals need support/advice?

What training offers can be used to raise awareness and provide continuing education/training for healthcare
professionals?

How can research into chronic fatigue syndrome CFS be promoted by specialists?
How can continuity of care be ensured?
How can socially disadvantaged groups be reached and supported so that they receive the care they need?

4.86 (0.41)

4.79 (0.51)
4.66 (0.65)
4.64 (0.64)
4.60 (0.64)
4.58 (0.64)
4.40 (0.77)
4.39(0.83)
4.21(0.73)
4.28 (0.87)

4.30 (0.89)
4.25 (0.85)
4.24 (0.88)
4.23 (0.90)
4.20 (0.90)
4.19 (0.91)
4.29 (1.02)
4.09 (0.89)
4.10 (0.92)
4.10 (1.06)
3.90 (0.91)
3.96 (1.06)
4.05 (1.17)
3.87 (1.17)
3.76 (1.08)

3.80 (1.13)
371 (1.11)
3.63 (1.12)
3.61 (1.11)
3.54 (1.15)

3.42 (1.14)
3.41 (1.16)

4.59 (0.64)
4.46 (0.71)
4.47 (0.75)
4.49 (0.78)
4.50 (0.82)
4.43 (0.77)
4.45 (0.80)

4.39 (0.80)
4.34(0.82)
4.34(0.83)
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Table 2 (continued)

Research questions

Importance score®

Mean (SD) Median

B4.4  What structures/tools/facilities are needed so that professionals (physicians, therapists, service providers, prod-

428 (0.85) 4

uct providers) can better network for diagnosis, treatment and rehabilitation?

B2.5 Where are the problematic interfaces between diagnosis, treatment, rehabilitation and follow-up in hospitalised

and non-hospitalised patients?

B1.4  What signs should COVID patients see a doctor for, even before they may have Long COVID?

B3.2  How can peer support structures as well as the personal environment effectively support those affected?

B1.1  What different diagnostic methods and treatments do primary care physicians use?

B1.5 Are there differences in the diagnostic process between men and women?

B2.1 In what areas do affected people need physical services/products?

B4.3  What training opportunities do physicians need to better grasp the role of psychosomatics in chronic disease?
B1.3 At what point should COVID patients, even before they may have Long COVID, see a doctor?

B2.2 How many different doctors and/or therapists do Long COVID patients consult?

C Socioeconomic questions

C1.1  What is the acceptance of Long COVID patients in work and everyday life?
C2.1  Which programmes can help Long COVID patients to cope with everyday working life or to make the best pos-

sible re-entry into working life?

Cl.4 How can potential stigmatisation of those affected by Long COVID be prevented?
C2.2  What are the socioeconomic consequences of Long COVID?
C1.2  What is the attitude of health professionals toward Long COVID?

C2.4 How can socioeconomic consequences be reduced?

C1.3  How can potential stigmatisation of Long COVID patients be characterised?

C2.3  What are the socioeconomic costs of Long COVID?
D Questions about burden of disease

D1.4  What are the consequences of Long COVID on the quality of life?

D1.3 Can Long COVID become chronic?
D2.2  What are secondary diseases of Long COVID in children?

D2.3  What are the consequences of Long COVID for children’s quality of life?
D2.4  Are the diagnosis and treatment of Long COVID the same in children/adolescents as in adults?

D2.1 How many children are affected by Long COVID?
D1.1 How many Long COVID cases do we have in Switzerland?

D1.2  Are there differences in prevalence between women and men?

427(0.87) 4

4.15 (0.92)
4.14 (0.94)
4.16 (0.99)
4.08 (0.98)
4.08 (0.98)
4.05 (1.05)
3.95 (1.01)
3.77 (1.07)
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4.64 (0.70)
4.58 (0.70)

W W

4.33 (0.85)
4.28 (0.83)
4.28 (0.98)
4.09 (0.96)
4.05 (0.96)
3.98 (1.00)

B AT S S

4.62 (0.70)
4.58 (0.67)
4.50 (0.71)
4.49 (0.71)
4.37 (0.84)
4.34(0.82)
4.15 (0.87)
3.59 (1.04)
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SD standard deviation

#Importance score could range from 1 (not important) to 5 (very important)

Al: risk factors; A2: disease development; A3: definition and differential diagnosis; A4: prognosis; AS: treatment, rehabilitation and chronic
care management; A6: vaccination; B1: availability of healthcare structures for diagnosis; B2: availability of interfaces for treatment continuity;
B3: availability of healthcare structures; B4: awareness and knowledge among professionals; C1: acceptance and stigmatisation; C2: work and
socioeconomic consequences; D1: prevalence of Long COVID among adults; D2: prevalence of Long COVID among children and adolescents

as identified by anonymous online voting during the third
meeting. The five identified research priorities were (in ran-
dom order): A5 “treatment, rehabilitation and chronic care
management”, B2 “availability of interfaces for treatment
continuity”, B3 “availability of healthcare structures”, B4
“awareness and knowledge among professionals” and D2
“prevalence of Long COVID in children and adolescents”.
The Board agreed that subtopic A3 “definition and differen-
tial diagnosis” is important and should serve as the basis for
the remaining subcategories but not as the research priority
itself.
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Most of the Board’s research priorities were consistent
with the results of the online evaluation. However, the Long
COVID Citizen Science Board members put less priority on
the subtopic A2 “disease development”, and instead priori-
tised the subtopic B2 “availability of interfaces for treatment
continuity”.



Research Priorities Long COVID

573

(a) 45 ® Medical questions
A Questions about healthcare structures
+ Socioeconomic questions
4.4 H A Burden of disease
CEIN
4.3
8
c ¢c D1
£
£ 42 W s
Qo
E B1
‘s W a4
e
3 41
)
&
o
g
< g
N A
3.8
0.75 0.8 0.85 0.9 0.95 1 1.05 11 1.15 1.2
Standard Deviation
(b) s
4.8 X
KA [ ]
4.6 % a
A °
L ] n . °
44 °* e A
] b a
Q t o
S = Al:risk factors S S A .
£ 42 . . %
8 A A2:disease development ., n
E ¢ A3:definition and differential diagnosis ° 2 " . ’ .
<]
T 4.0 | « A4:prognosis N -
] X AS5: Treatment, rehabilitation and chronic care management ¢ .
[
@ 338 A6: vaccination e .
[
z = B1: availability of healthcare structures for diagnosis ¢
36 | 4 B2:availability of interfaces for treatment continuity oX
+ B3: availability of healthcare structures ¢
3a || ® B4: awareness and knowledge among professionals * o
= C1: acceptance and stigmatisation
» C2: work and socioeconomic consequences
3.2
D1: prevalence of Long COVID among adults
D2: prevalence of Long COVID among children and adolescents
3.0
0.4 0.5 0.6 0.7 0.8 0.9 1.0 11 1.2

Standard Deviation

Fig.3 a Results of the online survey with 241 participants (June—
September 2021) on the level of importance of the 68 research
questions identified by the Long COVID Citizen Science Board.
Individual research questions are plotted by their average level of
importance, with a range from 1 (not important) to 5 (very important)

(y-axis) and standard deviation (x-axis). b Results of the online voting
on research priorities of the Long COVID Citizen Science Board. The
circles refer to the research priorities of the Long COVID Citizen Sci-
ence Board identified during the third meeting (October 2021)
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4 Discussion

This is the first project to recruit Long COVID citizen
scientists to identify and prioritise timely patient-relevant
research topics. The five identified research priorities are:
A5 “treatment, rehabilitation and chronic care management”,
B2 “availability of interfaces for treatment continuity”, B3
“availability of healthcare structures”, B4 “awareness and
knowledge among professionals” and D2 “prevalence of
Long COVID in children and adolescents”. The large num-
ber of questions identified and the fact that none of them
was classified as unimportant or less important shows the
novelty of the topic and thus the need for more knowledge
and the patients’ desire for answers. Not surprisingly, medi-
cal questions such as understanding symptoms and disease
progression, underlying causes and treatment emerged as
prominent research topics. These topics highly overlap with
findings from other research priority setting efforts following
multi-stakeholder approaches [2, 9, 10].

Being diagnosed in a timely and correct manner seems
to be one of the biggest challenges for those affected by
Long COVID. The new clinical case definition of the World
Health Organization serves as a starting point toward a
common understanding of Long COVID and ultimately
improved diagnostic procedures [4, 5]. Yet, it remains to
be seen to what extent that definition will impact clinical
practice. The unspecific and heterogeneous nature of Long
COVID symptoms [1, 15] will likely continue to challenge
the development of clear, universally accepted diagnostic
guidelines and differentiation from other conditions, such
as ME/CFS [16].

Further, in our study, the high average importance of the
corresponding research questions indicates that, in addition
to a clear diagnosis, persons affected by Long COVID are
currently mostly missing adequate treatment options and
access to adequate care that meets their multi-dimensional
needs. Indeed, standard medical care is currently insufficient
to alleviate the heterogeneous symptom burden of Long
COVID. Our results emphasise the importance of appro-
priate care structures for adequate diagnosis and treatment,
including efficiently regulated supply processes, improved
continuity of care and better awareness, as well as knowl-
edge about and understanding of Long COVID among
healthcare professionals. This indicates an increased need
for integrated multi-disciplinary care structures [17] as an
integral part of care management, incrementally, over the
course of the illness. More research on health services is
needed to determine how such approaches can be linked to
existing care structures to make efficient use of available
resources.

The needs of persons affected by Long COVID are
not merely medical, but also include multiple social and
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psychological elements. Our results show that at an indi-
vidual level, people were concerned about losing their jobs
and potential stigmatisation by healthcare professionals, as
well as by the broader social environment, including work
and family. Evidence on Long COVID-related stigmatisation
remains scarce, but the lack of adequate healthcare struc-
tures may indicate institutional discrimination [18]. Insti-
tutional discrimination occurs when healthcare systems fail
to provide the right care to people because of their health
condition [19]. In the case of Long COVID, major drivers
for possible institutional discrimination are likely to be the
lack of a universal definition until recently and the com-
plex diagnostic procedures. For instance, in many countries,
people experiencing Long COVID are only entitled to sick
leave after a confirmed diagnosis [20]. Further, a recent liv-
ing systematic review revealed that Long COVID can affect
patients’ family life, social functioning and ability to work
[1]. In line with this, the National Institute for Health and
Research found that Long COVID affected patients’ abil-
ity to work in 80% of respondents and patients’ family life
in 71% of surveyed patients [2]. The full extent of Long
COVID’s socioeconomic implications remains to be deter-
mined. Despite this, socioeconomic questions are not a pri-
ority in the research agendas developed by multi-stakeholder
approaches [2, 9, 10, 21].

In our study, the domain “prevalence of Long COVID
among children and adolescents” was also deemed impor-
tant and within this domain, the questions about how many
children are affected by Long COVID, whether there are
secondary diseases that arise because of Long COVID in
children and how Long COVID affects children’s quality of
life. A longitudinal cohort study found that 2—4% of children
enrolled in the first and the second wave of the pandemic
reported at least one symptom lasting beyond 12 weeks of
acute infection [22]. Long COVID in children and adoles-
cents was prioritised equally strongly only by one multi-
stakeholder study known to us [10]. The Swedish Agency
for Health Technology Assessment and Evaluation of Social
Services (SBU) also collected research questions on Long
COVID in children but did not prioritise them further [9].
This may be an indication of diverging priorities between
those affected by Long COVID and other stakeholders.

4.1 Strengths and Limitations

To our knowledge, this is the first research project that devel-
oped a citizen-driven, explicitly patient-centred research
agenda generated by persons affected by Long COVID, in
line with current recommendations [2, 21]. This sets our
work apart from previous multi-stakeholder efforts, in that
the research team did not follow a systematically a priori-
defined process but only managed and coordinated the study
process without actively taking part in the research priority
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setting. The Long COVID Citizen Science Board and the
Long COVID Working Group were developed to allow col-
laborative and co-creative participation, enabling priority
setting and research agenda setting solely by participants.
One limitation of our project is that, while invited, rela-
tives did not register to be part of the Board, and only a few
participated in the Working Group or the online survey. As
a consequence, the needs of relatives might be underrep-
resented. Second, both the recruitment of citizen scientists
and participants for the online evaluation was carried out
via the Altea Long COVID Network platform and Long
Covid Switzerland’s Facebook group. This means that we
have mainly reached people from the German-speaking and
French-speaking parts of Switzerland and may have missed
people from the Italian-speaking part of Switzerland.

5 Conclusions

To the best of our knowledge, this is the first research pro-
ject that identified Long COVID research priorities using a
citizen science approach and solely considering the needs
of those affected. The following priorities have been identi-
fied and should be included in future studies: “treatment,
rehabilitation and chronic care management”, “availabil-
ity of interfaces for treatment continuity”, “availability of
healthcare structures”, “awareness and knowledge among
professionals” and “prevalence of Long COVID in children
and adolescents”.

Our methodology can be adapted to other settings and
health conditions. It may pave the way towards co-created
and patient-centred research agendas, ultimately initiating at
least some shift away from the scientific and medical com-
munity, to engaging citizens, and holistically acknowledging
and embracing their needs.

Ultimately, the five identified research priorities may
guide and justify future funding allocation. Indeed, persons
affected by Long COVID were at the centre of generating
a crucial timely evidence base for an emerging pernicious
syndrome that has captured the attention of society and the

medical community around the world.
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