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Abstract 

Background Cognitive difficulties are a frequent complaint in long COVID and persist for more than a year post- 
infection. There is a lack of evidence-based data on effective intervention strategies. Non-pharmacological inter-
vention programs that are used with other neurological populations have not yet been the subject of controlled 
trials. COVCOG is a multicentric, randomized trial comparing cognitive intervention and a cognitive-behavioural 
counselling.

Methods/design Patients with long covid are selected and recruited at least three months post-infection. Patients 
are randomised in a 1:1 ratio into the cognitive (neuropsychological psychoeducation) and affective (emotion man-
agement with cognitive-behavioural counselling) intervention arms. The inclusion of 130 patients is planned. The 
cognitive intervention includes psycho-educational modules on fatigue and sleep, attention and working memory, 
executive functions and long-term memory. The affective intervention includes modules on emotion recognition 
and communication, uncertainty management and behavioral activation. The main objective is to reduce cognitive 
complaints 2 months after the intervention. A Follow-up is also planned at 8 months.

Discussion Given the long-term effects of Covid on cognition and the negative effects of cognitive impairment 
on quality of life and social participation, it is important to determine whether low-dose, non-pharmacological inter-
ventions can be effective. The trial will determine which of the usual types of intervention is the most effective.

Trial registration Clinicaltrials.gov Number: NCT05167266 (21/12/ 2021).

Keywords Long COVID, Post-acute COVID, Psychoeducation, Cognitive impairment, Cognitive rehabilitation, 
Counseling, Cognitive behavior counseling
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Introduction
Background and rationale
It is now acknowledged that the disease caused by 
SARS-CoV-2 infection, COVID-19, is a multisystemic 
syndrome [1] affecting several organs beyond the respira-
tory system, including the brain [2]. As a result, cogni-
tive difficulties are regularly observed, sometimes with 
a predominance of deficits in executive functions, atten-
tion and processing speed, as well as memory problems 
[3, 4] sometimes more pronounced in verbal modality, 
and sometimes even language disorders [5]. Many stud-
ies also showed that neurological symptoms [6], includ-
ing these cognitive disorders and mental fatigue, could 
persist for several months after the acute infection phase. 
This persistent syndrome called "Long COVID" has been 
observed after long delays (e.g., after 1 year) [7] with 
important consequences for quality of life [8].

These difficulties appear to have a multifactorial ori-
gin. An association is observed between these cognitive 
deficits and alterations in olfaction and taste [7], which 
may support the implication of central nervous system 
involvement. Neurobiological pathways by which SARS-
CoV-2 infection may generate or exacerbate these dis-
orders include direct viral encephalitis, cytokine-related 
neuroinflammation, coagulopathy, vascular endothelial 
dysfunction and antineuronal antibody production, or 
cerebral microvascular injury, with a possible co-occur-
rence [9–11]. The hypothesis of the effect of hypoxia on 
the hippocampus has also been discussed. This hypoth-
esis is supported by, among others, the observed asso-
ciation between memory deficits and respiratory distress 
during the acute phase [7]. In parallel, brain imag-
ing studies have demonstrated hypometabolism in the 
fronto-parietal [12], dorsolateral prefrontal [13], superior 
temporal, precentral and lateral occipital regions [14]. 
Based on a review of existing data, Toniolo et al. [15] pro-
posed that SARS-CoV-2 could preferentially and directly 
affect the frontal lobes and/or frontal networks. A deficit 
in glutamatergic neurotransmission was also observed 
with spectroscopy [16].

Regarding the prevalence of persistent cognitive diffi-
culties, a meta-analysis by Ceban et al. [17] of 74 meta-
analyses reported a proportion of 22% 3 months or more 
after confirmation of infection (95% confidence interval 
17%-28%). The prevalence increased to more than one-
third in studies that objectively assessed the disorder 
using neuropsychological assessment. Similar incidences 
of fatigue and cognitive impairment were observed 
among hospitalized and non-hospitalized populations, 
regardless of the time after the acute phase (< 6 versus ≥ 6 
months). This latter observation contrasts with other 
neurological disorders (such as anosmia) that tend to 
decrease over time. Finally, several studies have explored 

the prevalence of deficits on neuropsychological tasks 
in patients with complaints still present 4 months after 
infection. They showed a prevalence of deficits higher 
than 50% [3, 7], reaching up to 75% [8]. These long-term 
difficulties still mainly concern processing speed and 
attentional functions, followed by memory in verbal and 
visual-spatial modalities [3, 5, 7]. A progressive positive 
but very gradual evolution is however noted after one 
year [7] and even later than 16 months after the acute 
phase [18], mainly for verbal memory but also for atten-
tional and executive tests. It is not yet known whether 
spontaneous recovery will be complete. In this context, it 
is important to consider possible interventions.

Cognitive remediation therapy has been shown to be 
effective in reducing long-term cognitive deficits or their 
impact on daily life in several other neurological condi-
tions [19–22]. To our knowledge, existing data in the 
long covid are still poor. However, a case–control study 
[23] compared a small group of patients who received a 
6-session intervention consisting of cognitive exercises 
and counseling (n = 15) to a group of control patients 
without treatment. The intervention improved perfor-
mance on cognitive tasks, with a correlation to measures 
of quality of life. Given the lack of validated interventions 
to reduce post-COVID cognitive symptoms, our goal is 
to also evaluate the effectiveness of a brief, multidimen-
sional cognitive psychoeducation intervention target-
ing 4 symptoms frequently reported in patients with 
COVID: fatigue, attention, memory, and executive func-
tions. This intervention will be compared to cognitive-
behavioural counselling (CBC) and psychoeducation, 
which is another widely used approach [24] that can have 
positive effects for patients with cognitive difficulties [25, 
26]. This type of intervention could therefore be another 
avenue for long covid. Furthermore, in the longitudi-
nal study by Diana et al. [18], more than 30% of patients 
were found to have some degree of depressive and PTSD-
related symptoms more than one year after acute recov-
ery. Correlations between psycho-affective and cognitive 
measures were observed indicating the impact of affec-
tive state on cognitive functioning. Taken together, these 
results suggest that an intervention targeting affective 
difficulties (anxiety management, etc.) could also have a 
positive effect on patients’ well-being.

Objectives
In this context, our clinical trial aims to explore the 
potential effectiveness on cognitive complaints of two 
common low-dose interventions, one targeting cognitive 
difficulties (cognitive intervention) and the other target-
ing affective difficulties that may enhance cognitive dif-
ficulties, with a CBC approach (affective intervention). 
This trial will provide information on these interventions 
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and their feasibility. It will allow us to explore the 
expected superiority of the cognitive intervention over 
the affective one.

Trial design
COVCOG is a multicenter, randomized controlled proof-
of-concept trial conducted with two parallel groups (ratio 
1:1) comparing psychoeducation interventions that focus 
on cognitive (n = 65) versus affective (n = 65) difficulties. 
Randomization with minimization will be used.

Methods
Reporting and methodology for the proposed study fol-
low the Standard Protocol Items Recommendations for 
Interventional Trials (SPIRIT). The protocol has been 
registered on Clinicaltrials.gov: NCT05167266 (21/12/ 
2021).

Study setting
The trial is conducted by the University of Liege in Bel-
gium. The data are collected in Belgium at four centers: 
the university of Liège (the Psychological Clinic of Uni-
versity of Liege, CPLU and the university hospital, CHU-
Liège), the university hospital of the University of Brussel 
(ERASME hospital), the regional hospital of Liege (CHR-
Liège), and the catholic hospital of Liege (CHC-Liège).

Eligibility criteria
All volunteers will be screened by a psychologist. To be 
included in the study, participants must meet the fol-
lowing criteria: be able to understand the information 
and consent forms; aged 18 to 70 years; medically stable 
and at least 3 months after a positive COVID 19 infec-
tion confirmed either by PCR, self-test or medical advice; 
report sufficiently good physical condition to attend the 
appointments; report no major hearing or vision disor-
ders; report cognitive complaints (that place the person 
in the top 20% of dissatisfied functioning on the BRIEF 
or MMQ questionnaires); poor but not necessarily defi-
cient objective performance (supported by a score below 
the 20th percentile on one task of the cognitive battery). 
Participants will be excluded if they have any chronic or 
remote neurological disorder (i.e. stroke, head trauma, 
epilepsy, tumor); preexisting cognitive impairment (asso-
ciated with another minor or major neurocognitive dis-
order; intellectual disability); acute brain injury or acute 
encephalopathy from another etiology than covid (e.g., 
sepsis, liver or renal failure, alcohol or drug withdrawal, 
drug toxicity); documented preexisting history of psychi-
atric illness (including substance abuse); open-heart car-
diac surgery or cardiac arrest during the last 6 months; 
current hospitalization; current revalidation care with 

cognitive treatment. Participants with preexisting neuro-
logical, cognitive, or psychiatric disorders (i.e., preceding 
COVID) are also excluded. Individuals with disorders co-
occurring with COVID are not excluded.

Informed consent
Researchers who take consent from participants are psy-
chologists who are certified in good clinical practice and 
trained by the principal investigator. The research project is 
conducted with approval by the relevant Ethic Committees, 
with the Hospital-Faculty Ethics Committee of CHU Liège 
serving as the Central Ethic Committee (number: 707).

Interventions
Explanation for the choice of comparator
Given that it would have been unethical not to pro-
pose an intervention, a pragmatic clinical trial logic was 
adopted by comparing the effect of cognitive psychoedu-
cation program with another psychoeducation program 
targeting affective difficulties, two common approaches 
in current practice. We based our reasoning for choos-
ing the second intervention on two elements. Psychologi-
cal difficulties are also observed in Long-COVID patients 
[27]. An intervention targeting affective difficulties (anxi-
ety management, etc.) could therefore have at least an 
effect on patients’ well-being. Second, several studies 
indicate that a treatment targeting these affective dimen-
sions even in a brief psycho-educational format could 
be effective for neurological populations with different 
symptomatology, including also mental fatigue and cog-
nitive difficulties [25, 26].

Interventions description
The cognitive and affective interventions are a 4-session, 
psycho-educative interventions designed to prevent post-
acute cognitive symptoms. Each individual session will 
last 90 min. One month after the last session, a reactiva-
tion session of 30 min is organized (remotely or in per-
son) to reactivate or help the patient to apply one or the 
other strategy in his daily life.

Cognitive intervention The structure of the four ses-
sions is similar: 1) explanation of cognitive (dys)function-
ing; 2) identification of significant problems in the daily 
life of each participant; 3) explanation and application 
of (meta)cognitive strategies. Throughout the presenta-
tion, the risks of causal over-attribution (i.e., misattrib-
uting common difficulties in daily life to COVID) and 
the anticipation of long-term negative outcomes will be 
addressed. The patient will also be made aware of the 
coping style that can aggravate difficulties (passivity, 
activity avoidance, focus on difficulties).
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Each of the four modules concerns a specific cognitive 
domain. A module can be delivered in one session but 
may take less or more than one session depending on 
the patient’s difficulties. The content of the modules is 
also accessible outside the sessions via a video support. 
The patient is invited to explore these contents between 
sessions.

Module 1—Cognition in COVID; sleep and fatigue
The first step is to provide feedback on the results of cog-
nitive assessment from the baseline visit and to relate it 
to the cognitive deficits observed in the long covid. Vali-
dating and normalizing symptomatology while simulta-
neously highlighting appropriate strategies to alleviate 
problems is an important step in psychoeducational pro-
grams [28].

Regarding sleep and fatigue, the mechanisms underly-
ing sleep–wake regulation are explained to the patient. 
For fatigue management, recommendations include the 
use of a fatigue diary to identify triggers and patterns of 
fatigue, reorganization of patient’s schedule of the week 
to avoid exhaustion, practice of physical activity as well as 
relaxation techniques.

Module 2—Working memory and attentional functions
Psychoeducation focuses on 1) how to optimize the envi-
ronment to minimize difficulties (how to reduce interfer-
ence and dual-task situations, etc.); 2) how to optimize 
task design to minimize difficulties. If necessary, Time 
Pressure Management (TPM) is also used to improve 
adaptation to slowed information processing [29, 30].

Module 3 – Executive control
Regarding executive functions, the literature on mild 
cognitive impairment supports the use of instructional 
procedures for training patients to regulate their behav-
ior and thinking (see DCoE and DVBIC consensus 
conference) [31]. Thus, the procedures for teaching meta-
cognitive strategies include self-instructional learning 
aimed at improving 1) the formation of goals relevant to 
daily needs, 2) the planning of strategies to achieve these 
goals, 3) the monitoring of performance and the adapta-
tion of the strategy, if necessary, 4) the evaluation of the 
achievement of the set goals. Concretely, Levine et  al.’s 
goal management training self-instruction for patients 
are used with the classical five-step training [32, 33]. Dif-
ferent advices will again be given, such as the need to 
automate procedures, to do only one thing at a time, to 
decrease the sources of distractions, to know one’s time 
and the amount of effort.

Module 4 – Long‑term memory
Practice-standards for mild memory impairments sug-
gest the use of internalized strategies (e.g., mental 
imagery) and external memory compensations (e.g., 
notebook, diary) to enhance retrieval of information. 
Training the use of these types of memory compensa-
tions and aids within activities of daily living continues 
to be efficacious and consistently supported by empirical 
evidence [34]. In this context, psychoeducation will then 
focus on two areas: 1) External aids; 2) Internal strategies. 
Regarding external aids, advices will be offered on how to 
relieve memory and especially prospective memory with 
the use of mobile phone and diary [33, 35]. Regarding 
internal strategies, the clinician will teach participants 
to use self-initiated strategies in situations requiring epi-
sodic memory. Other global techniques will be explained 
to help memorization [21].

Affective intervention The structure of the four sessions 
will be similar: 1) analysis of a fictitious vignette illustrat-
ing the thoughts and affect that can be provoked by the 
long COVID; 2) in connection with the explanations, 
identification of significant problems in the daily life of 
each participant; 3) explanation of psychological func-
tioning; 4) discovery and application of strategies. Each 
time, the strategies will have to be practiced at home and 
will be discussed again at the next session.

Module 1—Recognizing emotions and affective states
Psychoeducation on emotions will be proposed (e.g., 
triggers of emotions, category of primary and second-
ary emotions, meaning of emotions). The patient will be 
asked to reflect on his or her emotions associated with 
long-covid and their manifestations (internal and exter-
nal physical and physiological manifestations; cogni-
tive effects of emotions and thought patterns; subjective 
feeling; action tendencies). The effects of negative emo-
tions will also be discussed. The Stimulus-Organismic-
Response-Consequence model (SORC) [36] will be 
taught and used as a basis for home observation with 
diary. Finally, body awareness/relaxation exercises will be 
proposed. The respiration method will be taught.

Module 2—Accepting and communicating about difficulties
After a review of the patient’s diary, the patient will be 
asked to share his or her observations on the emotion 
self-observation. Afterwards, the interest of being able to 
communicate calmly about one’s cognitive difficulties and 
one’s feelings in relation to the COVID will be discussed 
with the patient. The principles of assertive communi-
cation will be addressed by following Fanget and Rou-
chouse’s principles [37] and will be applied to different 
situations. Finally, body scan exercises will be proposed.
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Module 3—Accepting the uncertainty associated 
with difficulties
Following Ladouceur’s model of uncertainty manage-
ment [38], the patient will be guided to recognize the 
elements of uncertainty intolerance (identification of 
worries; inhibition related to anxiety and/or problem-
solving difficulty; avoidance/neutralization; intolerance 
of uncertainty; exhaustion). Overestimation of the use-
fulness of worries will be addressed. The patient and cli-
nician will then discuss an uncertainty exposure exercise 
related to cognitive difficulties.

Module 4—Behavioral activation
Patients will be invited to identify their values to better 
calibrate the choice of activities according to their fatigue 
but also according to what is important to them. If the 
patient has difficulties with ruminations, the impact of 
these on activation will be discussed. A behavioral activa-
tion plan will also be constructed with the patient. Differ-
ent techniques will be taught (e.g., increasing rewarding 
activities, recalling positive moments of the day, mental 
imagery of positive events).

Criteria for discontinuing or modifying allocated 
interventions
Reasons for discontinuing protocol treatment may 
include, but are not limited to, the patient’s desire not 
to continue or a change in health status requiring alter-
native treatment. There are no reasons envisaged for a 
change of allocation.

Strategies to improve adherence to interventions
Clinicians are trained in psychoeducation interven-
tions; manuals list each module ingredient in detail (with 
examples of instructions and exercises to be provided to 
patients). A roadmap summarizes the sequence of steps 
in each module. An adherence checklist with the essen-
tial topics to be covered is to be completed by the clini-
cian. Each deviation will be noted in the eCRF.

Relevant concomitant care permitted or prohibited 
during the trial
Treatment similar to that of one of the two arms is not 
accepted.

Provisions for post‑trial care
Not applicable.

Baseline and endline assessment
A psychological evaluation is administered before and 2 
months and 8 months after treatment. This evaluation 
involves 2 sessions of 90 min.

Primary outcome
The primary outcome is a subjective report of difficulties 
experienced by patients in daily life at two months post-
intervention measured via two questionnaires.

The Behavioral Rating Inventory of Executive Function 
(BRIEF) is a validated questionnaire assessing the main 
cognitive complaints of the patients (e.g., attention, con-
centration, disorganization,). It measures the impact of 
difficulties in daily life and has two indexes (Behavioral 
Regulation, BRI; Metacognition, MI) and an overall score 
(Global Executive Composite, GEC). The BRIEF’s reli-
ability is high; Cronbach’s alphas for the BRI and MI have 
been found to be 0.94 and 0.96, respectively [39].

The Multifactorial Memory Questionnaire (MMQ) is 
a validated questionnaire measuring affects related to 
memory abilities, frequency of forgetfulness in different 
situations, and strategies used in everyday life to cope with 
memory difficulties. The scores proved to be reliable (Cron-
bach’s α for the subscales ranged from 0.79 to 0.88) [40].

Secondary outcome 
BRIEF and MMQ will also be administered 8 months 
after intervention. Other secondary outcomes at 2- and 
8-months post-intervention are [1] quality of life; [2] the 
presence of objective cognitive difficulties, assessed by 
neuropsychological tasks; [3] fatigue level and sleep qual-
ity; [4] psychological distress; [5] work productivity and 
activity impairment.

Quality of life (QOL) The status of Quality of life is self-
assessed through the Quality of Life Systemic Inventory 
[41] which measures QOL through three distinct scores: 
the gap score (the difference between ‘desired situation’ 
and ‘current situation’), the goal score (the difference 
between the desired situation and the ideal situation) and 
the rank score (the importance given to the item or situa-
tion). This tool has a good test-rest reliability (0.86).
Participants also complete the EQ-5D [42], a standard-
ized measure of health-related quality of life developed 
by the EuroQol group to provide a simple, generic ques-
tionnaire for use in clinical and economic assessments 
and population health surveys [www. euroq ol. org].

Neuropsychological tasks A cognitive assessment is 
carried out by a neuropsychologist before the interven-
tion as well as 2 months and 8 months after the interven-
tion. The battery takes about 150 min to complete and 
is administered in two sessions. It includes several psy-
chometric tests with normative data for french-speaking 
population.

The tasks chosen to detect the presence of objective 
cognitive difficulties in the attentional and executive 

http://www.euroqol.org
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domains are the following: selective auditory and visual 
attention, divided attention, updating and flexibility 
tasks from the Attentional Performance Battery (TAP, 
v2.3.1) [43], the D2-R task assessing concentration skills 
[44]; the Stroop test assessing inhibition [45]; phonemic 
and semantic fluency [45] and the Brown-Peterson task, 
also assessing divided attention [46]. Long-term memory 
tasks are the Word list subtask from the RBANS [47] and 
the Brief Visuospatial Memory Test-Revised [48].

Global cognitive performance is assessed with the 
screening tool Montréal Cognitive Assessment (MOCA) 
which is widely used in clinical settings and research [49].

Fatigue and sleep A 19-item self-report inventory 
(Pittsburgh Sleep Quality Inventory, PSQI [50] is used 
to assess sleep quality and disturbances over a 1-month 
interval. The psychometric and clinical properties of the 
PSQI have been proven in the past and confirm its utility 
both in clinical practice and research activities. PSQI has 
a good internal consistency (Cronbach’s α = 0.83).

Fatigue level was also examined through the Modified 
Fatigue Impact Scale (M-FIS). The M-FIS is a 21-item 
self-report questionnaire developed by the US NMSS 
(National Multiple Sclerosis Society) and derived from 
the original 40-item Fatigue Scale [51]. This question-
naire is used to assess the impact of fatigue experienced 
in daily living during the past 4 weeks from which cogni-
tive (cMFIS), physical (pMFIS) and psychosocial fatigue 
scores (psMFIS) can be derived. The M-FIS has a correct 
Cronbach’s α of 0.80.

Psychological distress The Outcome Questionnaire 45 
(OQ-45) [52] is a 45-item self-report inventory used to 
measure psychological change from which Symptom Dis-
tress, Interpersonal Relations, Social Role scores can be 
derived. The OQ-45 has high reliability and internal con-
sistency (Cronbach’s α = 0.93) [52].

Work and activity The Work Productivity and Activity 
Impairment (WPAI) [53], 6-item questionnaire is a well 
validated instrument to measure impairments due to 
overall health and symptoms in work and activities.

Participant timeline
After a telephone screening, the patients corresponding 
to the eligibility criteria are invited to participate in the 
study with a first appointment for the baseline. The full 
assessment protocol is then administered. Individuals 
completing the inclusion criteria are randomized within 
one week of baseline and intervention can start the 

following week. The intervention sessions are proposed 
with a week interval followed by a reactivation session 
1 month after the 4th session. Immediate and long-term 
follow-up will be administered 2 and 8 months after the 
end of intervention. This timeline is summarized in Fig. 1.

Sample size
The uniqueness of our research does not make it possi-
ble to determine the exact expected effect size. Thus, we 
decided to follow a proof-of-concept study logic with a 
pragmatic approach to setting our sample size. A feasibil-
ity analysis led us to the conclusion that we could reach a 
sample of 130 participants in 10 months. We next meas-
ured the sensitivity of our experimental design on this 
expected recruitment rate with Gpower [54] based on 
the following values: alpha corrected for 2 primary out-
comes equal to 0.025, power equal to 0.80, experimen-
tal design corresponding to a mixed analysis of variance 
with repeated measures and an intergroup variable, with 
an intra-subject correlation of 0.5. Results from the sen-
sitivity analysis show that our experimental design will 
be able to detect small effect sizes (interaction effect in a 
mixed anova) of f = 0.137.

Recruitment
An initial set of patients will be identified by the usual 
physicians/clinical teams of the centers participating in 
the study. Patients will be informed and will contact the 
study team. Participants will also be recruited by word of 
mouth ("flyer", Covid long facebook group, primary care 
physicians). Finally, if needed, patients who had a post-
Covid follow-up consultation in one of the centers will be 
contacted again.

Assignment of interventions: allocation
Sequence generation
Given our small sample size, and because individuals 
with more severe cognitive impairments might respond 
differently to the intervention than those with milder 
difficulties, we will use randomization by minimization. 
Although severity and interval since COVID episode are 
probably important prognostic factors in outcomes, we 
decided to achieve trial arm balance only on age, edu-
cation level, gender, Centre, and severity of cognitive 
deficits and complaints. For cognitive deficits, scores 
will first be Z-scored based on normative data, and next 
a global Z-score calculated on all variables will be con-
sidered (sum of Z-scores divided by number of meas-
ures). A Z-score will also be calculated for both tools 
assessing cognitive complaints. For both these objective 
and subjective indices, balance will be done by Z-score 
range of 0.5 (e.g., Z-score from 0 to -0.50; -0.51 to -1, 
etc.). For age we will use 18–29; 30–39; 40–49; 50–59; 
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60–70. For education, we will use 4 levels: 1. primary 
or professional education; 2. secondary education; 3. 
bachelor; 4. master. In the calculation of the imbalance 
each arm and each prognostic factor will have the same 
weight. The imbalance score is calculated based on all 
previous allocations as well as the current participant’s 
hypothetical allocation to each treatment. The distance 
measure used to calculate the imbalance score is the 
marginal balance. If there is no imbalance, the alloca-
tion will be completely random. If there is an imbalance, 

the treatment with the lowest imbalance score is chosen 
with a 75% probability.

Concealment mechanism and Implementation
After the baseline session, an attribution request is then 
emailed, including the ID, to a researcher responsible for 
the attribution process with the QMinim software. This 
researcher does not participate in the follow-up assess-
ment. This researcher then sets up the appointment with 
the clinician of the assigned arm.

Fig. 1 Participant timeline
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Assignment of interventions: Blinding
Who will be blinded
The statistician will be blind to the content of the inter-
vention arm that will be called “A” and “B”. The neu-
ropsychologists who perform the baseline assessment do 
not know about the randomisation (which is only carried 
out after the visits). The neuropsychologists that will be 
in charge of follow-up will also be blinded to the arm of 
the intervention. Patients will be warned to not mention 
their intervention arm or provide information that could 
cue the clinician (this will be reminded before each 
assessment session). If the clinician becomes unblinded 
during the testing session, this will be reported in the 
eCRF.

The person administering the intervention can-
not be blinded, as the content is different. The par-
ticipants cannot be blinded. However, the trial will 
be presented as “assessing the positive effect of two 
interventions on post-covid cognitive difficulties” Our 
prediction (superiority of the cognitive intervention) 
will not be communicated to the participants until the 
end of the trial (last follow-up for the last participant 
included).

Procedure for unblinding if needed
Not applicable: the patients and the clinicians know the 
intervention as the content of the sessions is different in 
the two arms.

Data collection and management
Plans for assessment and collection of outcomes
All tests and questionnaires are administered by a trained 
psychologist specialized in neuropsychology. The pri-
mary outcome is administered via a computerized ques-
tionnaire system in the eCRF (Castor). MMQ and BRIEF 
(primary outcome) will be remotely administered again 
after a 2-week interval to take account of fluctuating 
difficulties.

Plans to promote participant retention and complete 
follow‑up
Patients will be reminded by the researcher to log in and 
complete assessments.
Data management
The data are entered into the eCRF by the clinician 
researchers in charge of the evaluation. A manual was 
written to guide the encoding. Double entries were 
made on the first patients. 100% of the primary and 10% 
of the secondary outcomes are verified by independ-
ent monitor of Antwerpen University Hospital Clinical 
Trial Centre (UZA CTC). Last checks for data values 
will be done by the statistician and the data manager of 
UZA CTC.

Confidentiality
Confidentiality and data protection will comply with 
European and Belgian directives on the protection of 
individuals with regard to the processing of personal 
data and on the free movement of such data (GDPR). 
Standard operating procedure (SOP) for data protection 
are detailed on the website of the Faculty of Psychology 
EC (https:// www. fplse. uliege. be/ cms/c_ 45113 61/ fr/ psy- 
comite- d- ethiq ue). We will benefit from the procedures 
developed by the Data Protection Officers (DPO) at Liège 
university and CHU.

Personal information and linking code will be saved 
in a location separate from the one where data were col-
lected, in encrypted, password-protected folders. Access 
to these data will be limited to only those who need it for 
the purposes of trial management, quality control, audit, 
and analysis. These data will be destroyed 5  years after 
the end of the trial.

Data entered into the eCRF will be coded and pseudo-
anonymized. Computers used for storage of personal and 
research data are professional (not personal) laptops, 
protected by password. The folders where information 
will be stored will be also protected by password, and 
temporarily backuped on an encrypted external device 
stored in the researcher office.

Plans for collection, laboratory evaluation and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use
Not applicable for this study.

Statistical methods
Statistical methods for primary and secondary outcomes
Summary of baseline data and flow of patients
Preliminary analyses will be conducted to ensure com-
parability of both groups on demographic (sex, age, 
education years) and clinical characteristics at baseline. 
Two-sided independent sample t tests will be conducted 
for continuous variables and categorical variables will be 
analyzed with Fisher exact tests. A consort flow diagram 
will be produced to get an overview of the number of 
patients available at each stage: eligibility, allocation, dis-
continuation, short and long-term follow-up.

Primary outcome analysis
Primary outcome will be first analyzed on an intention-
to-treat (ITT) basis, including all patients as originally 
allocated after randomisation. For missing information 
due to patient drop-out, we will rely on the linear mixed 
model and consider the baseline data as part of the out-
come matrix. We will also perform a per-protocol (PP) 
sensitivity analysis including only those patients who 
completed the treatment originally allocated.

https://www.fplse.uliege.be/cms/c_4511361/fr/psy-comite-d-ethique
https://www.fplse.uliege.be/cms/c_4511361/fr/psy-comite-d-ethique
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Analyses should be considered as hypotheses gener-
ating. To explore the effects of the intervention type on 
the two primary outcome measures, the results will be 
compared using linear mixed models. More precisely, the 
moment of the measure (baseline and immediate follow-
up), the intervention (nested within the centers), the cent-
ers and the interaction of these factors will be considered 
as fixed factors. A nested random intercepts and slopes 
for each participant within the centers will be imple-
mented. Age groups, educational level, objective Z-score 
(Z-score from 0 to -0.50; -0.51 to -1, etc.) and gender will 
also be included in the model as stratification factors. 
Following the linear mixed model, linear contrast will 
be performed between the two levels of the intervention 
variable on the first follow-up measure (T1) to explicitly 
compare the potential benefit of the intervention. Bonfer-
roni adjustment will be performed to correct for multiple 
testing, more precisely 2 tests (the number of primary 
measures), and p-value < 0.025 will be considered as sta-
tistically significant. 95% CI and standardized effect sizes 
(SES) from the null model will be calculated. The follow-
ing convention will be used to interpret effect size: small 
0.2–0.49, moderate 0.5–0.79, large ≥ 0.8. As a Proof-of-
Concept (POC) study, estimation will be focused on ES 
but will include p-values as help in interpreting the data.

Secondary outcome analysis
Mixed linear models will also be used to assess the main-
tenance of effect across time (baseline, immediate and 
long-term follow-up). We will re-run the same analysis 
as for primary outcome, this time by including scores at 
long-term follow-up. Intervention effect size will be esti-
mated using the same mixed models for each secondary 
and exploratory outcome measurement (Scores of ISQV 
and EQ-5D, the 5 overall Z-score per cognitive domain, 
Outcome-Questionnaire 45, PSQI, M-FIS) at both short-
term follow-up (T1) and long-term follow-up (T2). As a 
rule, stratification factors will be included in the analyses.

Interim analyses
The objective of interim analyses will be to determine 
if there exist profiles of patients with specific charac-
teristics, to assess if the interventions act differently 
according to subgroup. We hypothesize a subdivision 
of patients according to the presence of a more cog-
nitive or psychological profile. For this Latent Profile 
Analysis (LPA), the z-standardized mean scale scores 
of the following variables will be entered in the model: 
composite scores for memory, attention and execu-
tive performance, global score at OCQ and M-FIS. 
All this continuous variables will be used If the pres-
ence of these two sub-groups is confirmed, we will next 
assess if they differ on primary outcomes (complaints 

at BRIEF and MMQ scales), quality of life (ISQV), 
medical variables (length of potential hospitalization; 
presence and duration of ventilation; presence of neu-
rological symptoms at acute phase time since infec-
tion), presence/absence of antecedent psychological 
difficulties, age and sex.

Methods for additional analyses (e.g. subgroup analyses)
Analyses will be conducted to identify trajectories of par-
ticipants according to their baseline characteristics (i.e., 
subgroup identified with the cluster analysis) and the 
allocated intervention. To explore the effects of the inter-
vention on the two primary outcome measures accord-
ing to the baseline participant characteristics (profile 
corresponding to cognitive or psychological difficulties), 
the same analysis will be performed as for primary out-
comes (linear mixed models, see (Statistical methods for 
primary and secondary outcomes), with inclusion of the 
subgroup as a supplementary fixed variable.

Analyses will be conducted to identify individual tra-
jectories, in the different cognitive domains and for 
primary outcome, to identify which variable predict long-
term cognitive sequelae. Our analyses will include latent 
growth curve modelling techniques that use repeated 
measures to estimate trajectories.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data
In the ITT analysis, we will measure our primary and key 
secondary outcomes by patient report in the last assess-
ment. For the PP analysis, the proposed linear mixed model 
allows missing values at certain time points. The miss-
ing value assumption of the model is Missing At Random 
which means that missing values can only be dependent on 
the observed responses which seems a reasonable assump-
tion in this case. Missing data should be kept at minimum 
by applying the following rules: We will check completion 
of questionnaires at the end of the testing session and ask 
the participant to try to complete missing information.

Plans to give access to the full protocol, participant 
level‑data and statistical code
The complete protocol is available on the KCE website. 
(https:// kce. fgov. be/ fr/ kce- trials/ essais- clini ques- finan ces). 
Data may be available upon reasonable request to the Prin-
cipal Investigator.

Oversight and monitoring
Composition of the coordinating centre and trial steering 
committee
In summary, ULiège is the study Sponsor. Willems S. and 
Collette F. are the Chief Investigator (CI) and responsible 
for clinical elements of the trial. ULiège and UZA CTC 

https://kce.fgov.be/fr/kce-trials/essais-cliniques-finances
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are both responsible for project management. ULiège and 
UZA CTC will hold joint data controller responsibilities.

Trial Steering Committee (TSC)
A TSC meets three times in the first year and twice in the 
second. The committee will provide overall supervision of 
the trial and ensure that the study is conducted according to 
the protocol and within the overarching ethical framework. 
It is composed of chief investigators, trial project manager, 
statistician, clinical experts (Chief of Internal Medicine 
and Chief of post intensive care Unit) of the coordinating 
centre; principal investigators of each participating centre, 
independent clinical expert (psychologist from University 
of Montreal); representative of UZA CTC; representative of 
the funder (KCE); two representatives of patients.

Trial Management Group (TMG)
The TMG is the executive decision-making body and is 
responsible for the day-to-day running and management of 
the trial. It is led by the CIs and consists of representative 
of UZA CTC, representative of the funder, project manager 
and principal investigator from coordinating centre. The 
team meets each trimester (or more frequently if needed) 
via a teleconference to discuss clinical challenges and risks.

Composition of the data monitoring committee, its role 
and reporting structure
Charter can be found, if not in the protocol. Alternatively, 
an explanation of why a DMC is not needed.

Data monitoring is under the responsibility of CTC 
UZA, that is independent from the sponsor and funder. 
A Clinical Monitoring Plan (CMP) was conjointly writ-
ten by the CTC UZA, in collaboration with the chief 
investigators. The CMP establishes the guidelines for 
conducting monitoring visits and related tasks for moni-
toring protocol Long Covid. The CTC UZA will perform 
monitoring tasks in accordance with the protocol spe-
cific requirements. This plan aims to support the UZA 
monitor(s) to ensure that the investigational sites follow 
the International Conference on Harmonisation (ICH) 
Good Clinical Practice Guidelines (GCP), the local regu-
latory requirements and he study protocol.

Adverse event reporting and harms
The project does involve interventions, but they are con-
sidered ‘low risk’ with no anticipated serious adverse 
events.  Here, we should observe only mild adverse 
events related to the interventions, such as increased 
anxio-depressive affects in some patients when faced 
with cognitive difficulties. Such adverse events will be 
discussed with clinician and a trial safety group (com-
posed of one principal investigator of the center, chief 
investigator, Trial Project Manager, one representative 

of patients) to determine the most appropriate response 
(e.g. mail to the general practitioner, psychological coun-
selling outside of the intervention protocol). The date, 
description of the related adverse event, solution pro-
posed will be recorded in the eCRF and in the source 
documentation (patient medical record). This informa-
tion will be also transmitted to TSC.

Frequency and plans for auditing trial conduct
Trial conduct will be closely monitored by independ-
ent subgroup (as previously described). An independent 
audit will be ordered by the funder.

Plans for communicating important protocol amendments 
to relevant parties (e.g. trial participants, ethical 
committees)
Any proposed amendments to the protocol will first be 
discussed within the Trial Management Group and the 
Trial Steering Committee. Approval will be required 
from all parties before implementation (Funder and Eth-
ics Committee). The chief investigators will take respon-
sibility for communicating protocol amendments to all 
trial members and participating centers.

Dissemination plans
Scientific results of the project will be disseminated via 
publications in peer-reviewed journals and in abstracts of 
national and international conferences. Open access will be 
guaranteed by filling all publications related to the project in 
the ULiège institutional repository—ORBI. Decisions about 
the scientific content and the publisher will be decided con-
jointly by researchers involved in the publication.

We will rely on patient representatives to ensure that 
information emanating from the project can be utilized 
to support information towards that population.

Neurologists, physical therapists, intensive care physi-
cian, neuropsychologists, and psychologists, all involved 
with the medical and social care of patients with cogni-
tive difficulties are targets for dissemination of informa-
tion about the objectives and results of COV-COG.

Discussion
This randomized controlled trial with minimization aims 
to test the effectiveness of two approaches commonly 
proposed to people with cognitive complaints on patients 
with long covid. Because of the impact of cognitive dis-
orders on functional disability and long-term quality of 
life, such clinical trials seem essential to target the type of 
intervention that can be proposed to reduce post-COVID 
cognitive disorders and their impact on daily life (subjec-
tive perception of difficulties and quality of life). This is 
especially true given the unknown outcome of long-term 
cognitive deficits in that population.
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The cognitive approach aims at a better understand-
ing of cognitive impairments and the adoption of ade-
quate strategies to manage them. The approach targets 
difficulties frequently reported in patients with COVID 
(sleep and fatigue, attention and concentration, memory, 
and organization) with several modules whose dosage 
is adapted to the person’s difficulties. The intervention 
is based on a biopsychosocial model (i.e., an integrative 
approach taking into account cognitive, contextual and 
psychological factors) and therefore also aims to reassure, 
reduce some misconceptions and negative interpretation 
bias of difficulties. This psychoeducational approach is 
different from restorative cognitive intervention which 
aims to improve cognitive performance itself. This type 
of high-dose intervention requires several dozen sessions 
with specific exercises to train deficient cognitive process 
[27]. Psychoeducation is a first-line intervention that is 
less costly in terms of time and money than traditional 
cognitive interventions. Indeed, cognitive psychoeduca-
tion is short (usually less than 10h) and deals on the man-
agement of cognitive difficulties in daily life and not on 
cognitive functioning as such in objective performance 
tasks. This approach allows patients to regain control of 
their symptoms by focusing on the controllable parame-
ters related to their complaints. This type of intervention 
has positive effects in a wide variety of disorders (e.g., 
mild traumatic brain injury, stroke, etc.) [55].

In the context of mild traumatic brain injury (mTBI), 
persistent cognitive difficulties can be addressed through 
this type of cognitive psychoeducation. However, some 
psychoeducational programs focus less on cognitive dif-
ficulties per se and more on managing the negative emo-
tions associated with cognitive difficulties and other 
post-traumatic symptoms [56]. This approach is easily jus-
tified by some data in the literature. In the case of mTBI, 
the results of numerous meta-analyses suggest that long-
term symptoms are increasingly unrelated to the brain 
injury itself [19]. Over time, there is dissociation between 
objective measures of cognition and self-reported cog-
nitive complaints. It is now known that the difficulties 
experienced by the patient, their functional impact and 
the reduction in quality of life are going to be influenced 
by a large number of variables, such as sleep and fatigue, 
but also the patient’s perception of its functioning, affec-
tive, physical and social factors, etc. [57]. Therefore, while 
performance on objective tests tends to improve over 
time in most patients, some individuals experience an 
increase in distress with a chronicization of difficulties 
and their functional impact [33]. In long covid patients, 
Delgado-Alonso et  al. [30] observed that the subjective 
cognitive complaints significantly but moderately corre-
late with objective cognitive performance (the time since 
the infection was 9.12 ± 3.46 months). This correlation 

was no longer found in the Gouraud et al.’s study [58] test-
ing patients one year post-infection. None of the objective 
neuropsychological test scores was significantly associ-
ated with persistent cognitive complaints. This lack of 
correlation echoes the results observed in the mTBI.

In this context of a potential dissociation between 
the evolution of complaints and objective difficulties, a 
CBT type approach also seems appropriate. Therefore, 
the cognitive intervention is here compared to another 
potentially effective intervention focused on the manage-
ment of emotions. It will aim at helping patient to bet-
ter recognize their emotions, to determine how to react 
to them, by giving them the tools to better manage their 
post-COVID anxiety and stress. Patients will also be 
brought to become aware of their values and to develop 
his/her motivation to change. Finally, patients will also be 
made aware of interpretation biases and negative adap-
tive behavior (e.g., avoidance of problem situations).

It is reasonable to think that the effect on cognitive 
functioning of an intervention targeting affective dimen-
sions (anxiety, depression, motivation, etc.) will be lower 
than an intervention more specifically targeting cognitive 
dimensions. However, this prediction has to be taken with 
caution. No study at this time assessed which of the two 
interventions has the larger effect in long covid patients 
or in other neurological population. Furthermore, studies 
testing the effectiveness of a CBT approach used very gen-
eral scales measuring the set of persistent post-concussion 
symptoms after mTBI. They do not specifically include 
measures of cognitive complaints. There is evidence in 
studies that this type of intervention results in moderate 
changes in quality of life, with small effects on function-
ing in daily life and neurological complaints [59]. On this 
basis, it is difficult to conclude whether these interventions 
have a direct effect on cognitive complaints specifically.

To the best of our knowledge, there is no clinical trial 
dealing with these cognitive difficulties in long COVID. 
Therefore, there is no data to suggest which strategy 
would help these patients.

Trial status
The study is currently enrolling patients. The first ran-
domisation was carried out on 07 April 2022 and the 
last randomization should take place in August 2023. 
Protocol version: 1.4 (reference of the ethics committee: 
2021/432—27/02/2023).
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