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ABSTRACT
Introduction  After COVID-19, many continue to 
experience persistent debilitating symptoms, that is, 
long COVID. Its most prevalent symptoms are chest 
pain, difficulties with breathing, painful muscles, 
ageusia or anosmia, tingling extremities and general 
tiredness. This paper describes the protocol of the 
Long COVID Cohort Study to assess the prognosis and 
prognostic determinants of patients with long COVID 
by implementing patient-reported outcome measures 
(PROMs), patient-reported experience measures 
(PREMs) and clinical examinations during a 1-year 
follow-up.
Methods and analysis  This is a prospective, 
single-site cohort study consisting of administering 
questionnaires and clinical examinations to adult 
patients referred to the Clinic for Long-Term Effects 
of COVID-19 at Helsinki University Hospital (Hospital 
district of Helsinki and Uusimaa). The referrals are 
from all healthcare units within HUS and other hospital 
districts during years 2021–2023. All admitted 
patients have had laboratory-confirmed COVID-19. 
The targeted study sample size is 500 participants. 
The questionnaires are administered at 0, 3, 6 and 
12 months. The main outcome variables are the 
changes in self-reported functional abilities and 
quality of life. In addition, we will evaluate functional 
abilities at baseline using neurocognitive evaluation, a 
6MWT and a measurement of hand grip strength. The 
Long COVID Cohort Study will form a quality register 
for the clinic and characterise the first systematic 
collection of PROMs, PREMs, questionnaire and clinical 
examinations related to long COVID in Finland. The 
Study belongs to a study consortium Long COVID—
HORIZON-HLTH-2021-DISEASE-04 that aims to reveal 
the biomechanisms of long COVID.
Ethics and dissemination  This study has been 
approved by the Helsinki University Hospital research 
ethics committee board, ID HUS/1493/2021 on 6 
March 2021. All study participants sign written 
informed consent for participation. The study findings 
will be reported for publication in peer-reviewed 
journals.

Trial registration number  NCT05699512; Pre-results.

INTRODUCTION
In mid-July 2023, there were roughly 1 480 000 
confirmed COVID-19 infections in Finland, of 
which 38% (570 000) were within the Hospital 
district of Helsinki and Uusimaa (HUS). 
While the number of hospitalised cases has 
subsided, COVID-19 is still burdening the 
healthcare system with its long-term health 
effects. From the countries with the highest 
rates of COVID-19 cases, we know that about 
one-sixth of the patients experience different 
symptoms after the acute disease1 2 and that 
the prevalence of long COVID in individuals 
infected with the Omicron variant seems the 
lowest.3 WHO has defined post COVID-19 
condition, also known as long COVID, as 
symptoms occurring in individuals with a 
history of probable or confirmed SARS-CoV-2 
infection, usually starting within, or persisting 
for 3 months from the acute infection and, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The systematic collection of patient-reported out-
come measures will add to a patient perspective on 
these symptoms.

	⇒ The clinical data benefits the EU Long COVID study 
consortium and its studies on biomarkers and 
pathogenesis of the condition by providing a length 
of clinical outcome measures.

	⇒ The opportunity to later link the cohort to the national 
registers in Finland will allow studying the burden of dis-
ease, costs and outcomes related to long COVID.

	⇒ Loss to follow-up could threaten the study’s validity, 
and every effort will be made to reduce this.

	⇒ The study will be conducted in a university hospital, 
and some patient selection will therefore occur.
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lasting for at least 2 months, which cannot be explained 
by an alternative diagnosis.4

Symptoms of long COVID affect several organ systems 
and include fatigue, dyspnoea, atypical chest pain, heart 
palpitations, cognitive impairment (‘brain fog’), myalgia 
and ageusia or anosmia.1 In the Dutch population-based 
lifelines cohort study, the prevalence of long-term symp-
toms related to COVID-19 was analysed, while correcting 
for symptoms present before SARS-CoV-2 infection 
and controlling for the symptom dynamics in matched 
controls from the population without infection.5 
Persistent symptoms in COVID-19-positive participants at 
90–150 days after the acute infection included chest pain, 
difficulties with breathing, pain when breathing, painful 
muscles, ageusia or anosmia, tingling extremities, lump in 
throat, feeling hot and cold alternately, heavy arms or legs 
and general tiredness. In 12.7% of patients, these symp-
toms could be attributed to COVID-19, as 381 (21.4%) 
of 1782 COVID-19-positive participants versus 361 (8.7%) 
of 4130 COVID-19-negative controls had at least one of 
these core symptoms substantially increased to at least 
moderate severity at 90–150 days after COVID-19 diag-
nosis or matched timepoint.

It is likely that long COVID symptoms are influenced 
by several different mechanisms: persistence of chronic 
inflammation related to COVID-19 or other infectious 
agents, non-specific effect of hospitalisation, postintensive 
care syndrome or complications related to comorbidities. 
Changes in the activity of the autonomous nervous system 
due to physical and emotional stress, as well as distur-
bances in coagulation and endothelial function, also play 
a part.6 7 There is data suggesting that the symptoms are 
worsened by earlier onset depression and anxiety, as well 
as COVID-19-specific symptom expectation.8

In this paper, we describe a cohort study that is 
launched in the new HUS Clinic for Long-Term Effects 
of COVID-19. The clinic was established in June 2021 to 
help patients with persistent symptoms 3 months after 
a laboratory-confirmed COVID-19 diagnosis, for whom 
thorough medical evaluation has not revealed any other 
somatic nor psychiatric disease. The outpatient clinic 
mainly serves 40% of the Finnish population in the 
HUS catchment area (population 2.2 million), but has 
admitted patients from all hospital districts in Finland 
(population 5.5 million).

We aim to assess the prognosis of long COVID and deter-
mine the strength of clinically relevant prognostic factors. 
The participants in this study are invited to take part in 
a following EU Horizon-funded study on the biomecha-
nisms of long COVID. We will report the quality of life 
(QOL), functional capacities, work ability and mental 
well-being of study participants. We will follow up the 
participants with electronic surveys and telephone calls up 
to 12 months. This research supports planning of investi-
gations, treatment and rehabilitation at the clinic. It also 
creates a knowledge base for the set-up of other clinics in 
Finland and abroad. Measuring patient-reported outcome 
measures (PROMs) and patient-reported experience 

measures (subjective measurements of patient–doctor 
concurrence and other factors influencing the treat-
ment experience) can be useful for clinicians, patients 
and policy-makers to improve the quality of care of long 
COVID and similar disorders.

METHODS AND ANALYSIS
Design and setting of the study
The Long COVID Cohort Study is a prospective, single-site 
cohort study conducted at the HUS Clinic for Long-Term 
Effects of COVID-19, in Helsinki, Finland. The patients 
admitted to the clinic present cases from the more severe 
and prolonged spectrum of persistent symptoms after 
a COVID-19 infection. Patients are referred from other 
university hospital clinics or primary care.

PROMs questionnaires are sent to patients within a 
week before or at their first visit to the clinic and then 
at 3, 6 and 12 months afterwards. The PREMs question-
naires will be delivered at follow-up surveys at 3, 6 and 12 
months.

Study population and recruitment procedures
The study population will consist of consecutive adult 
patients referred to the HUS Clinic for Long-Term 
Effects of COVID-19. The clinic has a multiprofessional 
team including physicians with specialities in general and 
occupational medicine, a psychologist, a social worker, a 
nurse and psychosomatically oriented physical therapists. 
The treatment at the clinic is based on the recommen-
dations for rehabilitation of long COVID published by 
WHO9 and includes symptom-based medication, physical 
therapy and group rehabilitation.

Inclusion criteria are:
	► All patients, age≥18 years, referred to the Clinic for 

Long-Term Effects of COVID-19 either from other 
hospital units or primary care.

	► COVID-19 diagnosis≥3 months earlier (confirmed by 
PCR or antibody testing).

	► Willingness to be enrolled in the study, by signing the 
informed consent.

Exclusion criteria are:
	► Patients not able to fill out the forms in Finnish.
	► Participation in the study would be unreasonably 

inconvenient (eg, patients in bed rest).
	► Ongoing drug abuse.

Study phases
The study consists of two phases. At baseline, eligible 
patients at the HUS Clinic for Long-Term Effects of 
COVID-19 that meet the inclusion criteria will be iden-
tified. Baseline information about ethnicity, previous 
illnesses, medication and clinical examination will be 
added to the study data. The consent and information 
leaflet are sent to the patient with the questionnaires 
before the first visit.

During the visit, the clinician may answer the patient’s 
questions concerning the cohort study and asks for 
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another consent for a following study on the pathophysio-
logical biomechanisms of long COVID. Study participants 
are also invited to join the Biobank at Helsinki University 
Hospital voluntarily. If the patient does not wish to partic-
ipate in any of the studies, the questionnaires may still be 
used for clinical purposes. Participants may also withdraw 
from participating at any point of the study. To ensure 
quality of data management, we follow the Standard 
Protocol Items: Recommendations for Interventional 
Trials (SPIRIT) guidelines and HUS clinical trials quality 
procedures, for example, for each variable, we perform 
range checks to find erroneous data values.

The patients often have been thoroughly examined 
before their referral to the clinic, but all patients will never-
theless undergo laboratory testing according to national 
recommendations for fatigue assessment. Consultations 
of a specialist in infectious diseases and of a neurologist 
are sought when needed. If clinically warranted, further 
investigations, for example, spiroergometry, polysomnog-
raphy, MRI of the brain or further laboratory testing, are 
performed to rule out other diseases. The data will be 
entered into pseudonymised form to the HUS electronic 
Case Report Form (HUSeCRF) database.

Due to prevalent cognitive symptoms in long COVID, 
neurocognitive assessment will be carried out by a 
psychologist to evaluate memory, attention, cognitive 
function and information processing. Physical functions 
will be measured by a physical therapist using a base-
line hand dynamometer (Jamar/Saehan)10 and a 6 min 
walking test.11

The second phase consists of follow-up, which will be 
carried out at 3, 6 and 12 months by digital questionnaire 
linked to the HUSeCRF system. If the study participants 
do not reply to the questionnaire in 1 week, they will 
receive reminders through email and text messages. In 
case the participants still do not complete the question-
naires, the study nurse will interview them by telephone.

COVID-19 reinfections are monitored by following up 
on the patient health record and laboratory tests that 
are carried out. Censoring of study participants on rein-
fection is not considered necessary, as reinfections are 
becoming increasingly common since the arrival of the 
Omicron variant in Finland in December 2021, and based 
on previous studies, no significant effect on the outcome 
measures is expected.12

The Long COVID EU consortium study
This cohort has a major role in the Long COVID EU 
consortium study (Long COVID—HORIZON-HLTH-
2021-DISEASE-04). Patients in this clinical cohort are 
invited to donate blood and stool samples for the biome-
chanistic studies. The clinical and prognostic data will be 
analysed together with the biomechanistic results.

Outcome measures
Main outcome measures of this study are self-reported 
functional ability and QOL on a scale of 1–10, and func-
tional ability measured using WHO Disability Assessment 

Schedule V.2.0 (WHODAS V.2.0) (see below). The 
outcome measures and their timing have been marked 
in table  1. The European Health Interview Survey-
Quality of Life 8 item index (EUROHIS-QOL-8) and 
15-dimensional (15D) measures (see below) will be 
used as other outcome measures for stratification of 
the patients according to baseline health-related quality 
of life (HRQOL). As long COVID is a symptom-based 
disorder with only partly uncovered mechanisms,7 13 it is 
a challenge to determine intensity of the disorder or how 
to define when a patient has recovered. That is why we 
have chosen several questionnaires measuring QOL and 
HRQOL.

Both open-ended questions and validated question-
naires will be used in the study. Before the first visit, 
patients receive the clinic’s four-page preliminary survey 
on demographics, education, social situation (including 
detailed information on work-status and social benefits), 
health behaviour, medical history and vaccination status 
(for SARS-CoV-2 and influenza viruses). We also use open-
ended questions that include:

	► What are your main symptoms that weaken your func-
tional abilities?

	► When did these symptoms occur for the first time?
	► What are your expectations for the care at the clinic?
	► What are the activities that you would pursue if your 

symptoms were in control?
	► What means do you have to control or alleviate the 

symptoms?
	► What medical or non-medical treatments or therapies 

have you previously tried for your long COVID symp-
toms? Did they help?

	► Who is your primary care physician?
The baseline preliminary survey includes the following 

validated questionnaires:
	► WHODAS V.2.0 covers 36 questions and 6 domains 

of functioning, including cognition (understanding 
and communicating), mobility (moving and getting 
around), self-care (hygiene, dressing, eating and 
staying alone), getting along (interacting with other 
people), life activities (domestic responsibilities, 
leisure, work and school) and participation (joining 
in community activities).14

	► EUROHIS-QOL-8 is an 8-item index, a shortened 
version of the WHO Quality of Life Instrument.15

	► 15D is a generic, comprehensive, self-administered 
instrument for measuring HRQOL among adults. 
It combines the advantages of a profile and a 
preference-based, single index measure.16 A set of 
utility or preference weights is used to generate the 
15D score (single index number) on a 0–1 scale. The 
15D compares favourably with other preference-based 
generic instruments and is widely used at Helsinki 
University Hospital.

	► Somatic Symptom Disorder B Criteria Scale17 is a brief 
self-report questionnaire used to assess the B criteria 
of the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) somatic symptom 
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disorder,18 that is, the patients’ perceptions of their 
symptom-related thoughts, feelings and behaviours.

	► Patient Health Questionnaire-15 (PHQ-15) is a 
somatic symptoms subscale derived from a self-
administered version of the Primary Care Evaluation 
of Mental Disorders (PRIME-MD) diagnostic instru-
ment for common mental disorders.19

	► PHQ-9 is the depression module of the self-
administered version of the PRIME-MD diagnostic 
instrument. It scores each of the nine DSM-IV criteria 
as ‘0’ (not at all) to ‘3’ (nearly every day).20

	► General Anxiety Disorder-7 is one of the most 
frequently used diagnostic self-report scales for 
screening, diagnosis and severity assessment of anxiety 
disorder.21

	► Insomnia Severity Index is a short (five questions) 
self-reported assessment of how severely insomnia has 
been impairing functional ability within the previous 
month.22

	► The first of the two work ability self-assessing tools 
includes the question: ‘regardless of whether you 
are at work or not at the moment, please assess your 
current work ability. Are you (1) totally able to work, 
(2) partially disable to work or (3) totally disable to 
work. This question is based on the Health 200023 
population survey in Finland.23

	► The other tool is the first question in Work Ability 
Index, which evaluates self-assessed current work 
ability on a scale of 0–10.24 The question is, ‘current 
work ability compared with highest work ability ever; 
assume that your work ability at its best has a value 
of 10 points. How many points would you give your 
current work ability? (0 means that you currently 
cannot work at all) (10 work ability at its best)’.

	► The assessment of psychosocial functioning is made 
by asking about daily functioning in three subdomains 
(work, social life and home) on a scale of 0–100.25 The 

Table 1  Outcome measures and their assessment time schedule

Assessment method Baseline, 0 months 3 months 6 months 12 months

Main outcome measures

 � Self-reported functional ability on VAS 0–10 x x x x

 � Self-reported quality of life on VAS 0–10 x x x x

 � Functional ability: WHO Disability Assessment Schedule V.2.0 x x x x

Other measures

 � Medical history/anamnesis x

 � Clinical findings at consultation x

 � Laboratory and radiological examinations x

 � Neurocognitive evaluation x

 � Physical functions: hand grip strength and 6 min walking test x

 � Quality of life: European Health Interview Survey-Quality of Life 
8 item index

x x x x

 � Health-related quality of life: 15 dimensional x x x x

 � Symptom burden: Somatic Symptom Disorder—B criteria scale 
and Patient Health Questionnaire-15, a modification of the 
Bodily Distress Syndrome (BDS) Checklist with 35 symptoms

x x x x

 � Depression: Patient Health Questionnaire-9 x x x x

 � Anxiety: Generalized Anxiety Disorder 7-item scale x x x x

 � Insomnia: Insomnia Severity Index x x x x

 � Work ability: work ability assessment (subjective, three-step) 
and Work Ability Index, self-assessed current work ability on a 
scale of 0–10

x x x x

 � Psychosocial functioning: daily functioning in three subdomains 
(work, social life, home) on a scale of 0–100

x x x x

 � Resilience: Resilience Scale-14 x x x x

 � Patient-Reported Experience Measure (PREM) Questionnaire, 
right after each visit

x

 � PREM questionnaire, extensive version x x x

VAS, visual analogue scale.
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subdomain ‘work’ also covers the alternatives ‘job 
search’ and ‘academic studies’.

	► Resilience Scale-14 (RS-14) is a short version of RS 
(Resilience Scale) that was developed to measure an 
individual level of resilience, understood as a relatively 
stable personal resource, being a positive personality 
trait that can be activated or used as personal compe-
tence and acceptance of self and life, all of which 
facilitate personal adaptation, that is, coping with 
change or misfortune.26 The translation of the RS-14 
to Finnish has been validated.27

Patients are also asked to circle the symptoms present 
during the last 3 months in a 35-symptom table, including 
5 typical symptoms in 7 domains: cardiopulmonary, 
gastrointestinal, muscles and joints, general symptoms, 
and depressive, nervous and cognitive reactions. The 
table was adapted from a Danish clinician’s handbook on 
how to diagnose functional disorders and medically unex-
plained symptoms,28 and it is based on an analysis of 978 
patients.29

Cognitive and emotional functioning
The evaluation consists of the following psychological 
assessment methods:

	► Verbal fluency test.30

	► Wechsler Adult Intelligence Scale, Fourth edition 
(block design, similarities, digit span).31

	► Wechsler Memory Scale (logical memory, immediate 
and delayed).32

	► Trail Making Test A and B.33

	► Boston naming test.34

	► Computerized Neurocognitive Screening Vital Signs: 
verbal memory test, visual memory test, symbol digit 
coding, finger tapping test, Stroop test, shifting atten-
tion test, continuous performance test (CPT), four-
part CPT, non-verbal reasoning.35

	► Psychologist interview on cognitive symptoms and 
history.

Physical functions
The testing is performed under the supervision of the 
Clinic’s physical therapist and includes the following:

	► A hand grip strength measurement in kilograms using 
a Jamar/Saehan baseline hand dynamometer,10

	► A 6 min walking test (6MWT)11 with blood pressure, 
pulse, SpO2 measuring and symptom evaluation 
before and after the test, measuring for distance 
walked in metres.

	► Peak expiratory flow measurement.

PREM questionnaires
In addition to PROMs, we collect PREMs which measure 
the patient’s experience of the treatment at the clinic. 
PREM questionnaires are given immediately after each 
visit to the clinic, and at 3, 6 and 12 months. At the 
follow-ups, the questionnaire is slightly more extensive. 
The baseline questionnaire includes the following five 
questions:

	► Are you satisfied with the treatment you received at 
the Long COVID Clinic?

	► Are your symptoms now: milder, the same or more 
severe than before coming to the clinic?

	► Did you concur with your doctor about the treatment 
plan?

	► How do you feel you are able to cope with your illness 
after the treatment?36

	► Would you come back to the clinic?
The follow-up questionnaire includes those same five 

questions plus self-reported functional ability and QOL 
on visual analogue scales (VAS) 1–10, and another two 
questions:

	► What treatment or rehabilitation methods have you 
used after your visit to the clinic?

	► What kind of feedback would you like to give to the 
clinic?

In a future study, these PREMs will be compared with 
the prognosis to see whether they carry prognostic value. 
The study hypothesis is, the more positive the treatment 
experience is to each patient, the better the prognosis. 
This will allow us to assess the associations between 
outcomes and the patient–doctor relationship.

Sample size
The study will include all consecutive patients at the clinic 
who meet the inclusion criteria and have given their 
consent. The estimation is that within 1 year, 150–200 
patients are examined at the clinic. We expect a 10% 
rejection rate. The study embarked in June 2021. Since we 
did not have predefined hypotheses and this is a descrip-
tive cohort, we did not perform power calculations. The 
aim is to recruit 500 participants to the cohort to meet 
the sufficient case rate. This means that the recruiting 
process will most likely continue throughout year 2023 
and the follow-up period throughout year 2024.

Plan of statistical methods
The demographic and clinical variables (sex, age, body 
mass index, ethnicity, medical history including previous 
diagnoses and management details) will be extracted 
from patient health records. The initial clinic appoint-
ment will serve as the baseline for the study. However, 
patients’ first appointments may occur on any date from 
3 months following the acute COVID-19 infection. This is 
considered in the analyses by stratification of the patients 
according to time in days since positive PCR testing for 
SARS-CoV-2 virus. The number of days is used as an effect 
modifying factor.

Study participants will also be stratified by performing 
hierarchical cluster analysis on the main symptoms, by 
measuring functional ability with WHODAS V.2.0 and by 
stratifying patients into tertiles (high-medium–low func-
tional ability).

To analyse the trends of functional abilities and QOL 
outcomes and identify the factors influencing them, 
linear mixed model analyses will be performed. It allows 
us to obtain robust estimates even in the presence of 
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missing data. In the models, we will include time, the 
prognostic factor of interest and its interaction with time 
as fixed effects. Participants are treated as random effects. 
Additional covariates will be considered if confounding 
is suspected. We estimate a 60% attrition rate, although 
efforts are made to reduce attrition (see ‘Study phases’). 
The non-compliance to follow-up is not expected to be 
linked to a systematic reason. However, if there is a differ-
ential response to follow-up related to the study partici-
pants’ conditions, follow-up data may be biased.

It is possible that study participants with specific char-
acteristics (for instance, more severe conditions or non-
concurrence with the treatment plan) do not return the 
follow-up questionnaire because of their fatigue or other 
restraints, or that participants who have recovered before 
the end of the 1-year follow-up fail to answer question-
naires due to reduced disease-related motivation. There 
is also the possibility of survival bias. We will therefore run 
logistic regression analyses to examine the associations 
between patient characteristics and early study dropout. 
If any predictors of attrition are identified, the infor-
mation will be used as a basis for subsequent sensitivity 
analyses and, if required, for adjusting the main statistical 
analyses.

Study duration and timeline
The study will have an overall duration of approximately 
42 months and will be considered in any case completed 
12 months after the recruitment target is achieved. The 
study embarked on 1 June 2021 and is expected to be 
completed at the end of year 2024.

The study timeline is the following:
Months 1–32: selection and enrolment of study partici-

pants and database implementation.
Months 3–44: follow-up (3, 6 and 12 months) and data-

base implementation.
Months 32–44: analysis of data and final dissemination 

of results.

Patient and public involvement
The questionnaires and open-ended questions in the 
preliminary and follow-up surveys have been care-
fully chosen to reflect the symptoms of long COVID as 
described by patients all over the world from the first year 
of the COVID-19 pandemic. We did not, however, include 
any specific patients or study participants in the planning 
of the study.

Ethics and dissemination
This study has been approved by the Helsinki Univer-
sity Hospital research ethics committee board, ID 
HUS/1493/2021 on 6 March 2021. All study participants 
will sign written informed consent for participation. The 
study findings will be reported for publication in peer-
reviewed journals. Any modifications to this protocol 
that impact study procedures or analysis will result in an 
amendment to the protocol and ethics application.37

Financial burden
The costs are related to personnel, postal expenses and 
analysis costs. These costs will be covered by the grant by 
which the study has been supported (see ‘Funding’ for 
details).

Study guidelines
We have used the SPIRIT reporting guidelines as guid-
ance for the setting up of the study.38 We will use the 
Strengthening the Reporting of Observational Studies in 
Epidemiology guidelines when reporting the results of 
the study.39

Author affiliations
1Outpatient Clinic for Long-Term Effects of COVID-19, Helsinki University Central 
Hospital, Helsinki, Finland
2Brain Centre, Psychiatry, Helsinki University Central Hospital, Helsinki, Finland
3Department of Hospital Hygiene and Infection Control, TYKS Turku University 
Hospital, Turku, Finland
4Clinical Neurosciences, Neurology, Helsinki University Central Hospital, Helsinki, 
Finland
5Outpatient Clinic for Functional Disorders, Helsinki University Central Hospital, 
Helsinki, Finland
6Centre for Health and Social Economics, National Institute for Health and Welfare, 
Helsinki, Finland
7Occupational Medicine, Finnish Institute of Occupational Health, Helsinki, Finland
8Department of Medical Physics, University of Turku, Turku, Finland
9Department of Physical and Rehabilitation Medicine, Helsinki University Central 
Hospital, Helsinki, Finland
10Department of Surgery, Helsingin yliopisto, Helsinki, Finland

Twitter Antti Malmivaara @anttimal

Acknowledgements  The authors wish to express their gratitude to the personnel 
at the Clinic for Long-Term Effects of COVID-19 and to the study participants. We 
would also like to thank our EU Consortium partners Judith Rosmalen, Rebekka 
Schnepper and Gunther Meinlschmidt for their comments during the process of 
writing this study protocol.

Contributors  HL had the idea of the study and wrote the original study plan, 
which this study protocol is based on. HV wrote the manuscript. TP participated in 
designing the manuscript and provided some of the cited articles. HL, HV, AS and TP 
were the clinicians at the Long Covid Clinic at HUS, and they collected the informed 
consents. MVa and MVe planned the statistical methods. AM served as design 
expert. TM conducted the neurocognitive evaluation. HL reviewed the manuscript 
for intellectual content. All authors provided feedback on the drafts and critically 
revised and approved the final manuscript.

Funding  This project has received funding from the European Union’s Horizon 
Europe research and innovation programme under grant agreement No 101057553 
and from the State Research Funds (HUS) in Finland (TYH2022218).

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Hélène Virrantaus http://orcid.org/0000-0001-6044-0217
Antti Malmivaara http://orcid.org/0000-0002-9042-4450
Mikko Venäläinen http://orcid.org/0000-0003-1777-4259

T
iedekuntakirjasto. P

rotected by copyright.
 on D

ecem
ber 7, 2023 at T

urun Y
liop Laaketieteellinen

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-072935 on 17 O
ctober 2023. D

ow
nloaded from

 

https://twitter.com/anttimal
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-6044-0217
http://orcid.org/0000-0002-9042-4450
http://orcid.org/0000-0003-1777-4259
http://bmjopen.bmj.com/


7Virrantaus H, et al. BMJ Open 2023;13:e072935. doi:10.1136/bmjopen-2023-072935

Open access

REFERENCES
	 1	 Hallek M, Adorjan K, Behrends U, et al. Post-COVID syndrome. 

Dtsch Arztebl Int 2023;120:48–55. 
	 2	 Sandmann FG, Tessier E, Lacy J, et al. Long-term health-related 

quality of life in non-hospitalized Coronavirus disease 2019 
(COVID-19) cases with confirmed severe acute respiratory syndrome 
Coronavirus 2 (SARS-Cov-2) infection in England: longitudinal 
analysis and cross-sectional comparison with controls. Clin Infect Dis 
2022;75:e962–73. 

	 3	 Fernández-de-Las-Peñas C, Notarte KI, Peligro PJ, et al. Long-
COVID symptoms in individuals infected with different SARS-Cov-2 
variants of concern: A systematic review of the literature. Viruses 
2022;14:2629. 

	 4	 Soriano JB, Murthy S, Marshall JC, et al. A clinical case definition of 
post-COVID-19 condition by a Delphi consensus. Lancet Infect Dis 
2022;22:e102–7. 

	 5	 Ballering AV, van Zon SKR, Olde Hartman TC, et al. Lifelines 
Corona research initiative. persistence of somatic symptoms after 
COVID-19 in the Netherlands: an observational cohort study. Lancet 
2022;400:452–61. 

	 6	 Goldstein DS. The extended autonomic system, Dyshomeostasis, 
and COVID-19. Clin Auton Res 2020;30:299–315. 

	 7	 Taquet M, Skorniewska Z, Hampshire A, et al. Acute blood biomarker 
profiles predict cognitive deficits 6 and 12 months after COVID-19 
hospitalization. Nat Med 2023;31:1. 

	 8	 Engelmann P, Löwe B, Brehm TT, et al. Risk factors for worsening 
of somatic symptom burden in a prospective cohort during the 
COVID-19 pandemic. Front Psychol 2022;13:1022203. 

	 9	 WHO living guideline, Available: https://app.magicapp.org/#/​
guideline/6471

	10	 Matheson LN, Isernhagen SJ, Hart DL. Relationships among lifting 
ability, grip force and return to work. Phys Ther 2002;82:249–56.

	11	 Enright PL, Sherrill DL. Reference equations for the six-
minute walk in healthy adults. Am J Respir Crit Care Med 
1998;158(5 Pt 1):1384–7. 

	12	 Arabi M, Al-Najjar Y, Sharma O, et al. Role of previous infection with 
SARS-Cov-2 in protecting against Omicron Reinfections and severe 
complications of COVID-19 compared to pre-Omicron variants: a 
systematic review. BMC Infect Dis 2023;23:432. 

	13	 Yong SJ, Halim A, Halim M, et al. Inflammatory and vascular 
biomarkers in post-COVID-19 syndrome: A systematic review and 
meta-analysis of over 20 biomarkers. Rev Med Virol 2023;33:e2424. 

	14	 Ustün TB, Chatterji S, Kostanjsek N, et al. Developing the world 
health organization disability assessment schedule 2.0. Bull World 
Health Organ 2010;88:815–23. 

	15	 Power M. EUROHIS: developing common instruments for health 
surveys. In: Nosikov A, Gudex C, eds. Development of a common 
instrument for quality of life. Amsterdam, the Netherlands: IOS Press, 
2003: 145–59.

	16	 Sintonen H. The 15D instrument of health-related quality of life: 
properties and applications. Ann Med 2001;33:328–36. 

	17	 Toussaint A, Murray AM, Voigt K, et al. Development and validation of 
the somatic symptom disorder-B criteria scale (SSD-12). Psychosom 
Med 2016;78:5–12. 

	18	 American Psychiatric Association. Diagnostic and statistical Manual 
of mental disorders. In: Diagnostic and Statistical Manual of Mental 

Disorders (DSM-5). 5th ed. Arlington, VA: American Psychiatric 
Association, 22 May 2013. 

	19	 Kroenke K, Spitzer RL, Williams JBW. The PHQ-15: validity of a 
new measure for evaluating the severity of somatic symptoms. 
Psychosom Med 2002;64:258–66. 

	20	 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief 
depression severity measure. J Gen Intern Med 2001;16:606–13. 

	21	 Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure for 
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med 
2006;166:1092–7. 

	22	 Morin CM, Belleville G, Bélanger L, et al. The insomnia severity index: 
Psychometric indicators to detect insomnia cases and evaluate 
treatment response. Sleep 2011;34:601–8. 

	23	 Health 2000 in brief, Available: https://thl.fi/en/web/thlfi-en/research-​
and-expertwork/projects-and-programmes/health-2000-2011/health-​
2000-in-brief [Accessed 29 Nov 2020].

	24	 Tuomi K, Ilmarinen J, Jankola A, et al. Work Ability Index. Finnish 
Institute of Occupational Health, 1998.

	25	 Tuisku K, Vuokko A, Puustinen N, et al. Psyykkisen Työ- JA 
Toimintakyvyn Arviointiin Tarvitaan Yhtenäisiä Käytänteitä 
[Assessment of psychiatric function and work ability]. Suomen 
Lääkärilehti 2022:2093–6.

	26	 Wagnild G. A review of the resilience scale. J Nurs Meas 
2009;17:105–13. 

	27	 Losoi H, Turunen S, Wäljas M, et al. Psychometric properties of the 
Finnish version of the resilience scale and its short version. PCH 
2013;2:1–10. 

	28	 Fink P, Rosendal M, eds. Functional disorders and medically 
unexplained symptoms. Aarhus, Denmark: Aarhus University Press, 
2015. 

	29	 Fink P, Toft T, Hansen MS, et al. Symptoms and syndromes of bodily 
distress: an exploratory study of 978 internal medical, neurological 
and primary care patients. Psychosom Med 2007;69:30–9. 

	30	 Benton AL, Hamsher K. Multilingual Aphasia Examination. University 
of Iowa, 1976.

	31	 Wechsler DA. Wechsler Adult Intelligence Scale4th edition. San 
Antonio, TX: Psychological Corporation, 2008.

	32	 Wechsler DA. Wechsler Memory Scale3rd edition. Psychological 
Corporation, 1997.

	33	 Reitan RM, Wolfson D. The Halstead-Reitan neuropsychological test 
battery. Neuropsychological Press, 1985.

	34	 Kaplan E, Goodglass H, Weintraub S. Boston Naming Test. 
Philadelphia: Lea & Febiger, 1983.

	35	 Gualtieri CT, Johnson LG. Reliability and validity of a computerized 
Neurocognitive test battery, CNS vital signs. Arch Clin Neuropsychol 
2006;21:623–43. 

	36	 Tolvanen. Elina: patient Enablement after a single GP consultation in 
primary health care: measurement validation for patient Enablement 
in Finland [Dissertation]. Tampereen yliopisto, 2020

	37	 HUS Ethics Committees, Available: https://www.hus.fi/en/about-us/​
administration-and-decision-making/committees [Accessed 29 Nov 
2020].

	38	 Chan A-W, Tetzlaff JM, Gøtzsche PC, et al. SPIRIT 2013 explanation 
and elaboration: guidance for protocols of clinical trials. BMJ 
2013;346:e7586. 

	39	 Cuschieri S. The STROBE guidelines. Saudi J Anaesth 
2019;13(Suppl 1):S31–4. 

T
iedekuntakirjasto. P

rotected by copyright.
 on D

ecem
ber 7, 2023 at T

urun Y
liop Laaketieteellinen

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2023-072935 on 17 O
ctober 2023. D

ow
nloaded from

 

http://dx.doi.org/10.3238/arztebl.m2022.0409
http://dx.doi.org/10.1093/cid/ciac151
http://dx.doi.org/10.3390/v14122629
http://dx.doi.org/10.1016/S1473-3099(21)00703-9
http://dx.doi.org/10.1016/S0140-6736(22)01214-4
http://dx.doi.org/10.1007/s10286-020-00714-0
http://dx.doi.org/10.1038/s41591-023-02525-y
http://dx.doi.org/10.3389/fpsyg.2022.1022203
https://app.magicapp.org/#/guideline/6471
https://app.magicapp.org/#/guideline/6471
http://dx.doi.org/11869153
http://dx.doi.org/10.1164/ajrccm.158.5.9710086
http://dx.doi.org/10.1186/s12879-023-08328-3
http://dx.doi.org/10.1002/rmv.2424
http://dx.doi.org/10.2471/BLT.09.067231
http://dx.doi.org/10.2471/BLT.09.067231
http://dx.doi.org/10.3109/07853890109002086
http://dx.doi.org/10.1097/PSY.0000000000000240
http://dx.doi.org/10.1097/PSY.0000000000000240
http://dx.doi.org/10.1176/appi.books.9780890425596
http://dx.doi.org/10.1176/appi.books.9780890425596
http://dx.doi.org/10.1097/00006842-200203000-00008
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1001/archinte.166.10.1092
http://dx.doi.org/10.1093/sleep/34.5.601
https://thl.fi/en/web/thlfi-en/research-and-expertwork/projects-and-programmes/health-2000-2011/health-2000-in-brief
https://thl.fi/en/web/thlfi-en/research-and-expertwork/projects-and-programmes/health-2000-2011/health-2000-in-brief
https://thl.fi/en/web/thlfi-en/research-and-expertwork/projects-and-programmes/health-2000-2011/health-2000-in-brief
http://dx.doi.org/10.1891/1061-3749.17.2.105
http://dx.doi.org/10.5964/pch.v2i1.40
http://dx.doi.org/10.2307/jj.608185
http://dx.doi.org/10.2307/jj.608185
http://dx.doi.org/10.1097/PSY.0b013e31802e46eb
http://dx.doi.org/10.1016/j.acn.2006.05.007
https://www.hus.fi/en/about-us/administration-and-decision-making/committees
https://www.hus.fi/en/about-us/administration-and-decision-making/committees
http://dx.doi.org/10.1136/bmj.e7586
http://dx.doi.org/10.4103/sja.SJA_543_18
http://bmjopen.bmj.com/

	Prognosis of patients with long COVID symptoms: a protocol for a longitudinal cohort study at a primary care referred outpatient clinic in Helsinki, Finland
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Design and setting of the study
	Study population and recruitment procedures
	Study phases
	The Long COVID EU consortium study
	Outcome measures
	Cognitive and emotional functioning
	Physical functions
	PREM questionnaires
	Sample size
	Plan of statistical methods
	Study duration and timeline
	Patient and public involvement
	Ethics and dissemination
	Financial burden
	Study guidelines

	References


