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ABSTRACT
Given the large numbers of people infected and high
rates of ongoing morbidity, research is clearly required
to address the needs of adult survivors of COVID-19
living with ongoing symptoms (long COVID). To help
direct resource and research efforts, we completed a
research prioritisation process incorporating views from
adults with ongoing symptoms of COVID-19, carers,
clinicians and clinical researchers. The final top 10
research questions were agreed at an independently
mediated workshop and included: identifying underlying
mechanisms of long COVID, establishing diagnostic tools,
understanding trajectory of recovery and evaluating the
role of interventions both during the acute and persistent
phases of the illness.
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Since its first description 2 years ago to date, the
SARS-
CoV-
2 has infected at least 250 million
people worldwide and resulted in over 5 million
deaths.1 For survivors, there is a high rate of
delayed recovery, ongoing symptoms, reduced
health-related quality of life and inability to return
to work.2 ‘long COVID’ describes the persistence
of symptoms or disability after the acute infection, not explained by an alternative diagnosis.3 In
patients hospitalised with COVID-19, only 3 out
of 10 patients felt fully recovered at 6 months4 and
12 months postdischarge.5 With over half a million
adults admitted to hospital in the UK to date,6
symptomatic survivors of COVID-19, represent a
large and growing population.
Given the persistence of the coronavirus
pandemic and the large numbers of people affected,
it is important to define research priorities to aid
effective targeting of resources. Previous attempts
to do this have focused on the research priorities
of the clinical community in adults7 and airways
disease.8 The WHO and International Severe Acute
Respiratory and emerging Infection Consortium

have recently published six key research priorities for coronavirus which were refined through
a multistakeholder forum.9 Research prioritisation involves a broad reach of patient and clinical
stakeholders as well as considering questions of
feasibility. One approach successfully deployed in
other disease areas is that of the James Lind Alliance
(JLA), a non-profit-making initiative partly funded
by the National Institute for Health Research. The
JLA has a well-established process to ensure that
those most affected by a condition are involved in
prioritising research (https://www.jla.nihr.ac.uk/).
The post-hospital COVID-19 (PHOSP-COVID)
study is a UK-wide national research collaboration
examining the long-
term sequelae of COVID-
19
(https://www.phosp.org). Over 7500 patients
discharged from over 80 UK hospitals between
March 2020 and March 2021 were recruited by
March 2022. This places the PHOSP-
COVID
consortium in a unique position to establish a
priority setting partnership (PSP) for research into
long COVID. The aim was to produce a top 10
research priority question list for survivors of a
hospital admission with COVID-19.

METHODS

Our PSP took place between December 2020 and
March 2021 and incorporated views from adults
with self-reported experience of long COVID (both
hospitalised and non-
hospitalised for the acute
illness), carers, clinicians and clinical researchers.
We used an adapted version of the JLA process10 as
outlined in figure 1. The elicitation survey requested
contributors answer the following: ‘what questions would you like to see answered by research
into the longer term consequences post-
hospital
admission for COVID-19?’ This was shared with
multiple patients, clinicians and relevant stakeholders including members of the 13 PHOSP-
COVID working groups (step 1) detailed in online
supplemental figure S1. The initial questions were

Houchen-Wolloff L, et al. Thorax 2022;77:717–720. doi:10.1136/thoraxjnl-2021-218582

   717

Thorax: first published as 10.1136/thoraxjnl-2021-218582 on 30 March 2022. Downloaded from http://thorax.bmj.com/ on December 6, 2022 by guest. Protected by copyright.

Joint patient and clinician priority setting to identify
10 key research questions regarding the long-term
sequelae of COVID-19
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combined, reworded (step 2) and then shared across multiple
platforms via an online prioritisation survey (step 3). Survey
questions were presented in random order for each individual.
The final top 10 research questions were agreed at a dedicated
prioritisation workshop (online supplemental figure S2) mediated by independent JLA facilitators and hosted via videoconference (step 4). Ethical approval was not required but patients
and clinicians provided verbal consent to be recorded during the
workshop.

RESULTS

The elicitation survey generated 119 questions from long Covid
Support (patient group) and the PHOSP-
COVID working
groups (online supplemental tables S1 and S2). There was
considerable overlap in questions posed by patients and clinicians and between different working groups. Similar questions
around specific organs/symptoms were combined and questions
outside of scope were omitted. A refined list of 24 questions was
reviewed by patient groups to ensure wording was clear (online
supplemental table S3).
There were 882 respondents to the online survey of whom 819
(93%) were individuals with self-reported long COVID. There
was consistency in the prioritisation shown between individuals
with self -reported long COVID who were either hospitalised
or non-hospitalised (online supplemental table S4). The highest
ranked 17 questions were selected from this for the prioritisation workshop (online supplemental table S5). The final list of
top 10 priority questions is shown in box 1.

DISCUSSION

In this codeveloped priority setting process, we have identified key research priorities for improving our understanding of
long COVID. Patients, patient charities and carers were closely
718

involved throughout the process, including in question generation, phrasing and prioritisation. The final research question list
was, therefore, broad and reflects the major problems reported
1-year postdischarge from hospital.2 5 It differs from previous

Box 1 Outcome of research prioritisation: final list of
top 10 research questions (not ranked).
1. What are the underlying mechanisms of long COVID that

drive symptoms and/or organ impairment?
2. What imaging techniques or scans may be able to detect
and predict the development of organ problems or wider
systemic issues?
3. What happens to the immune system throughout patients’
recovery from COVID-19?
4. What can data at 6 and 12 months tell us about the long-
term trajectory of illness?
5. What blood or other laboratory tests may be able to detect
and predict the development of organ problems or wider
systemic issues?
6. What is the impact of treatment(s) during the acute (initial)
stage of COVID-19 on recovery?
7. What are the problems within the muscles associated with
symptoms limiting activity/function/exercise? If so, what can
be done to help?
8. What medications, dietary changes, supplements,
rehabilitation and therapies aid recovery?
9. What can be done to support mental well-being during
recovery?
10. What is the risk of future adverse health events (eg, stroke,
heart attack)?
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Figure 1 Methodology of the research prioritisation process and input at all stages from key stakeholders. BRC PPI, Biomedical Research Centre
Patient and Public Involvement; PHOSP, post-hospitalisation COVID-19.
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reports published earlier in the pandemic, which were largely
informed by clinician input.7 8 Our identified priorities included
understanding the underlying mechanisms of long COVID,
which drive ongoing symptomatic illness. Related to this, there
was an emphasis on identifying diagnostic and prognostic
tools, including both imaging and biomarker-based approaches.
Finally, there was also a strong emphasis on the potential role of
both pharmacological and non-pharmacological interventions to
treat symptoms.
Adherence to the principles of JLA methodology was a
strength of this PSP, but the need to generate these data rapidly
during a pandemic meant that we were unable to follow the full
JLA process. For example, the time scale for delivery was significantly shortened. Shorter response times may have impacted on
survey responses. We cannot calculate the response rate as the
survey was made available publically and the denominator is,
therefore, unknown. We were unable to collect detailed demographic data from the survey respondents, so we cannot be
certain how representative the sample is. The survey respondents
were biased towards individuals with self-reported long COVID
who had not been admitted to hospital. The workshop, however,
involved an equal number of hospitalised and non-hospitalised
patient attendees, and between those with lived experience or
other expertise. As our understanding of long COVID evolves, it
may be necessary to re-evaluate research priorities
To summarise, we have completed a comprehensive and inclusive research prioritisation exercise to identify the top priority
questions for research to improve outcomes for survivors of a
hospital admission for COVID-19. The relevance may extend to
people with long COVID who were not hospitalised. Given the
large numbers of people with long COVID, and the persistence
of the pandemic, this is an important resource to help inform
future research strategies and policy.

Brief communication
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.
ORCID iDs
Charlotte E Bolton http://orcid.org/0000-0002-9578-2249
Omer Elneima http://orcid.org/0000-0003-2480-8840
Jennifer K Quint http://orcid.org/0000-0003-0149-4869
Mark R Toshner http://orcid.org/0000-0002-3969-6143
Alex Robert Horsley http://orcid.org/0000-0003-1828-0058
Christopher E Brightling http://orcid.org/0000-0002-5803-5121
Rachael A Evans http://orcid.org/0000-0002-1667-868X

REFERENCES

1 World Health Organisation. World health organisation coronavirus (COVID-19)
Dashboard, 2021a. Available: https://covid19.who.int/ [Accessed 22 Nov 2021].
2 Huang L, Yao Q, Gu X, et al. 1-year outcomes in hospital survivors with COVID-19: a
longitudinal cohort study. Lancet 2021;398:747–58.

720

3 World Health Organisation. A clinical case definition of post COVID-19 condition by
a Delphi consensus, 2021b. Available: https://www.who.int/publications/i/item/WHO-
2019-nCoV-Post_COVID-19_condition-Clinical_case_definition-2021 [Accessed 03
Dec 2021].
4 Evans RA, McAuley H, Harrison EM, et al. Physical, cognitive, and mental health
impacts of COVID-19 after hospitalisation (PHOSP-COVID): a UK multicentre,
prospective cohort study. Lancet Respir Med 2021;9:1275–87.
5 Evans RA, Leavy OC, Richardson M, on behalf of the PHOSP-COVID Collaborative
Group. Clinical characteristics with inflammation profiling of Long-COVID and
association with one-year recovery following hospitalisation in the UK: a prospective
observational study. medRxiv 2021.
6 GOV.UK Healthcare in the UK. Patients admitted to hospital. Available: https://
coronavirus.data.gov.uk/details/healthcare?areaType=overview&areaName=United%
20Kingdom [Accessed 03 Dec 2021].
7 Norton A, De La Horra Gozalo A, Feune de Colombi N, et al. The remaining unknowns:
a mixed methods study of the current and global health research priorities for
COVID-1 9. BMJ Glob Health 2020;5:e003306.
8 Adeloye D, Elneima O, Daines L, et al. The long-term sequelae of COVID-19: an
international consensus on research priorities for patients with pre-existing and new-
onset airways disease. Lancet Respir Med 2021;9:1467–78.
9 Carson G, Long Covid Forum Group. Research priorities for Long Covid: refined
through an international multi-stakeholder forum. BMC Med 2021;19:84.
10 Cowan K, Oliver S. The James Lind Alliance Guidebook: 96, 2021.

Houchen-Wolloff L, et al. Thorax 2022;77:717–720. doi:10.1136/thoraxjnl-2021-218582

Thorax: first published as 10.1136/thoraxjnl-2021-218582 on 30 March 2022. Downloaded from http://thorax.bmj.com/ on December 6, 2022 by guest. Protected by copyright.

Provenance and peer review Not commissioned; externally peer reviewed.

