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CLINICAL TRIAL 

Cognitive and affective psychoeducation for 
Long COVID: a randomized controlled trial
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Long COVID is a complex condition characterized by persistent symptoms, including cognitive difficulties and fatigue, which significantly im
pact daily functioning. Although various intervention strategies inspired by approaches used in the rehabilitation of other neurological condi
tions have been developed to address these issues, evidence of their efficacy in Long COVID populations remains limited. This study aimed to 
compare the effectiveness for cognitive complaints of two psychoeducational interventions—one focused on cognitive difficulties and the other 
on affective symptoms in Long COVID patients with cognitive problems. COVCOG (Long COVID: treatment of cognitive difficulties) is a 
randomized controlled trial using a parallel two-group design. Long COVID patients underwent neuropsychological assessments at pre-, 
2- and 8-month post-intervention. The intervention comprised four 90-min sessions of either a cognitive-focused or an affective-focused psy
choeducational programme. The effects were measured on cognitive complaints (primary outcome), cognitive performance, fatigue, sleep dif
ficulties, quality of life, psychological distress, and impact on work and daily activities (secondary outcomes). Linear mixed models (LMMs) 
were used. One hundred and thirty Long COVID patients were randomized. One hundred and twenty-two (mean age: 47 ± 10; 69.7% female) 
were included (63 in the cognitive group and 59 in the affective group). The low dropout rate (12% at 2 months and 9% at 8 months post- 
intervention) and the patients’ substantial active engagement—92% attended all intervention sessions—assured the feasibility of both interven
tions. LMM analysis revealed a statistically significant improvement with time in subjective cognitive complaints, objective cognitive perform
ance (attention, working memory and long-term memory), quality of life, fatigue, sleep, some psychological distress subscales and work 
impairment (all Ps < 0.03, with small to moderate effect sizes), but no group-by-time interaction, suggesting that trajectories did not differ 
between arms. However, some improvements are specific to one intervention or the other. Designed specifically for this population, both 
psychoeducative interventions provide insights into improving the management of Long COVID patients with cognitive problems. Longer 
treatment may be needed for more meaningful improvements. Clinicaltrials.gov: NCT05167266.
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Graphical Abstract

Introduction
Long COVID is characterized by a constellation of symp
toms that emerge within 3 months of a SARS-CoV-2 infec
tion, regardless of its severity,1 and persist for at least 2 
months.2 Numerous pathological mechanisms have been 
proposed, ranging from the consequences of acute infection 
to phenomena that interact systematically after the acute 
phase, such as viral persistence, chronic inflammation, auto
immune response, thrombotic events, mitochondrial dys
function and metabolic perturbations (for a review, see 
Peluso and Deeks3).

Cognitive difficulties and fatigue are among the most com
monly reported symptoms1,4; cognitive difficulties affect 
∼50% of Long COVID patients.5 Subjective cognitive com
plaints (i.e. self-reported experiences of cognitive difficulties) 
are frequently reported in both the subacute6 and long-term 
phases,7 sometimes up to 24 months post-infection.8,9

Objective difficulties (i.e. deficits observed during standardized 
neuropsychological tasks) were also observed on cognitive 
tasks in nearly 70% of patients who reported subjective cogni
tive complaints.10,11 Objective difficulties are most often ob
served in attention, memory and executive functioning.12,13

These persistent cognitive difficulties are disabling; they nega
tively impact daily activities, socio-professional reintegration 
and psychological health and cause financial strain for the pa
tients, their families and society.14-16

The first intervention programmes were inspired by estab
lished practices for other neurological conditions that 

provoke similar cognitive issues, such as mild to moderate 
traumatic brain injury (TBI).17 Typically, these approaches 
are multidimensional and centred on the patient’s goals,18

and address cognitive disorders directly via specific restora
tive training (i.e. rehabilitation focused on remediating cogni
tive impairment through computerized or pen-and-paper 
training exercises) or indirectly via metacognition (i.e. strat
egies to self-regulate cognitive activities), internal and exter
nal compensatory strategies (i.e. use of alternative or 
external aids).19-21 A consensus policy statement supports 
such combined approaches for Long COVID patients.22

Psychoeducation (i.e. education of the patients to implement 
an adequate internal representation of the disease and in
crease self-awareness of deficits and maladaptive behaviours) 
has also been proposed,23 as it has an important place in 
neuropsychological management, with interesting effects on 
the long-term management of difficulties in TBI.24,25 In this 
vein, Braga et al.,26 who applied a longitudinal design on 
208 Long COVID patients, noted the positive effects on cog
nitive performance of a psychoeducational programme in
corporating compensatory strategies. Similarly, using a 
simple pre–post design, Hasting et al.27 noted positive effects 
on mood and self-efficacy in managing symptoms after 10 
group sessions of an intervention involving psychoeducation 
focused on cognitive deficits, compensatory strategies, relax
ation and behavioural activation. Improved metacognition 
and increased use of compensatory strategies after psychoe
ducation focused on cognitive deficits have also been ob
served in case studies (e.g. Assunção et al.28).
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The effectiveness of direct restorative cognitive training is 
still being studied (e.g. Dutra and Shigaeff29). Some studies 
report improvements in certain cognitive domains, such as 
memory and language.30,31 Nevertheless, as with other po
pulations, the transfer of the benefits of restorative ap
proaches into everyday life has yet to be demonstrated,20

and it is well known that recovery of function remains diffi
cult in certain areas such as episodic memory.23

Fatigue is a key obstacle to care in populations with neuro
logical disorders (e.g. De Groot et al.32); thus, the management 
of fatigue is usually a priority (e.g. Brode and Melamed33). 
Strategies include identification of trigger situations, monitor
ing early signs, prioritizing tasks, arranging breaks, etc. (e.g. 
Malley34). For Long COVID patients, positive effects of pacing 
on return to work35 and quality of life36 have been observed in 
several longitudinal studies. In a study of 57 patients addres
sing the factors perpetuating fatigue (e.g. sleep-wake pattern, 
activity level, social support, worries regarding COVID-19, 
pain coping), cognitive-behavioural therapy (CBT) was also 
proven effective in reducing severe fatigue.37

Long COVID is also associated with psychological symp
toms, including mood and anxiety disorders,38-40 which are 
known to affect cognitive performance (e.g. Dotson41). 
These symptoms may be explained by brain dysfunction,42

and the functional consequences of Long COVID. These 
symptoms may also increase the likelihood of problematic 
adaptive strategies, as in post-concussion or chronic pain 
contexts.43 Together, psychological and cognitive factors 
shape the overall quality of life.42 Thus, it is crucial to also 
consider psychological symptoms when developing treat
ment programmes for Long COVID.

Effective current practice in treating TBI often involves the 
use of CBT techniques,44,45 which have effects on anxiety 
and depression46 but also on behavioural disorders.47

Similarly, the application of CBT principles—such as stress 
management, behavioural activation, cognitive restructuring 
and goal setting—has been shown to be feasible and well ac
cepted by Long COVID patients.48 While its effectiveness is 
still being studied (e.g. Koller et al.49), early findings are 
promising. Results on depression, anxiety and overall quality 
of life have been reported (in a case study50 and group stud
ies51,52). CBT may also have a positive impact on the cog
nitive sphere. For instance, in a randomized controlled trial 
(RCT) with 34 Long COVID patients, Hausswirth et al.53

found that ten 30-min sessions of meditation significantly 
improved symptoms of depression and anxiety, sleep qual
ity, physical and mental fatigue, as well as cognitive per
formance (reaction time-based tasks) with medium to 
large effect sizes.

In summary, since the first observations of persistent, dis
abling cognitive problems following SARS-CoV-2 infection, 
a variety of different interventions have been developed, in 
line with the usual practices in TBI patients. The results are 
promising for both cognitive and affective approaches using 
CBT techniques.26,27,30,31 However, there is no evidence on 
which is the best approach to propose. In this context, the 
COVCOG randomized controlled trial aimed to identify 

the most beneficial approach for Long COVID patients ex
periencing cognitive issues in daily life. For this purpose, 
we developed two brief, multidimensional psychoeducation 
and counselling interventions, targeting either (i) cognition 
and cognitive fatigue management using classical neuro
psychological methods (cognitive arm), or (ii) stress and un
certainty management, behavioural activation, and goal 
setting using different CBT and relaxation techniques (affect
ive arm). Their compared efficacy was tested in 130 Long 
COVID patients. We first sought to compare the effective
ness of the two programmes for perceived cognitive difficul
ties at 2 months post-intervention (primary outcomes). 
Given that the primary outcome concerned perceived cogni
tive difficulties and that the cognitive intervention directly 
addressed these difficulties in daily life, patients in the cogni
tive group were expected to improve more than those in the 
affective group. Then, we explored maintenance effects at an 
8-month follow-up. Secondly, at both follow-up points, we 
aimed to compare the effects of the interventions on object
ive cognitive problems (in the areas of memory, attention 
and executive functions) and on self-reported measures of fa
tigue, sleep problems, psychological distress, quality of life, 
and work and activity impairments.

Materials and methods
General procedure
This randomized clinical trial (RCT) was conducted in ac
cordance with the pre-registered protocol (ClinicalTrials. 
gov: NCT05167266). It involved a parallel-group design (al
location ratio 1:1), comparing two psychoeducational inter
ventions targeting either cognitive (N = 65) or affective (N =  
65) difficulties. Randomization with minimization was used 
to reduce heterogeneity between intervention groups. 
Detailed methodology (e.g. sample size calculation, mini
mization process and blinding process) can be found in the 
published protocol.54

At baseline (T0), and then 2 months (T1) and 8 months 
(T2) post-intervention, participants underwent a two- 
session assessment (90 min each) of attention, memory and 
executive functions (for more details, see Table 1). In add
ition, participants completed a set of questionnaires addres
sing cognitive complaints, fatigue, sleep difficulties, 
psychological distress, quality of life and impact of the diffi
culties on daily activities (see Table 2). Consistent with com
mon clinical practice and following advice from patient 
partners, the assessment was divided into two sessions to 
minimize participant fatigue.

This RCT was conducted and reported in accordance with 
the CONSORT-SPI 2018 guidelines for social and psycho
logical intervention trials.

Patient partnership
The content of both interventions was developed in collabor
ation with Long COVID patients, incorporating their 
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feedback during the early stages and throughout the process. 
Evaluation sessions were also tested with Long COVID pa
tient partners to assess feasibility and make necessary adjust
ments before recruitment began. Patient partners were not 
themselves enrolled as study participants.

Study setting, timeline and ethics
This trial was carried out in the context of a call from the 
Belgian Health Care Knowledge Centre (KCE). It was con
ducted by the University of Liège (Belgium) as a multicentre 
study at the University of Liège (the university hospital, 
CHU-Liège and the Psychology Clinic of University of Liège, 
CPLU), the university hospital of the Université Libre de 
Bruxelles (H.U.B.-ERASME hospital), the regional hospital 
of Liège (CHR-Liège) and the Mont Legia hospital of Liège 
(CHC-Liège). Patient enrolment and randomization were car
ried out between March 2022 and August 2023. Short-term 
follow-up evaluations (2 months post-intervention) took place 
between July 2022 and January 2024. Long-term follow-up 
evaluations (8 months post-intervention) took place between 
January 2023 and June 2024.

The study was approved by the Hospital-Faculty Ethics 
Committee of CHU-Liège (Belgium) under the reference 
number 2021/432. All participants gave written informed 
consent.

Patients
The majority of patients (over 60%) were recruited through ad
vertisements and via the routine-care pathways (over 35%). 
Participants were included if they were aged between 18 and 
70, reported cognitive complaints that place the person in the 
top 20% of dissatisfied functioning on the BRIEF-A 
(Behaviour Rating Inventory of Executive Function) or 

MMQ (Multifactorial Memory Questionnaire) question
naires, they have poor objective performance (supported by a 
score below the 20th percentile on at least one task of the cog
nitive battery) and had experienced at least one SARS-CoV-2 
infection at least 3 months prior to their inclusion in the study 
confirmed by a PCR, antigen test or by a healthcare profession
al. Individuals with pre-existing neurological, cognitive or psy
chiatric disorders were excluded (for detailed criteria, see 
Willems et al.54).

All participants were offered a monetary compensation 
for journeys, which was divided into two parts and provided 
at different stages of the trial: once at the short-term follow- 
up and once at the long-term follow-up.

Interventions
Both interventions involved four 90-min in-person sessions, 1 
week apart. A 30-min reactivation session was administered 
according to the participant’s preferred mode (in-person, 
phone or videoconference) 1 month after the end of the inter
vention to discuss the current situation and any problems or 
questions that arose, and refresh some strategies. As this was 
a multicentre trial, the interventions were performed by dif
ferent clinicians across different centres. However, all evalua
tions were conducted by a single blinded team (ULiège) at two 
centres (ERASME, ULiège). Manuals for both interventions 
were based on neuropsychological or CBT tools commonly 
used for the type of difficulties that Long COVID patients 
usually report and that have already been proven effective. 
Although the interventions incorporated tools from different 
approaches (e.g. cognitive rehabilitation, CBT), we chose to 
refer to them as psychoeducative interventions, as their pri
mary focus was to implement adequate internal representa
tions of the difficulties and to increase adaptive strategies. 
Various techniques were proposed to patients within the 

Table 1 Domains and functions measured in the neuropsychological assessment with selected tests and indices to 
cover the main cognitive domains

Domains Functions Test Indices selected

Memory Episodic verbal Word list of the Repeatable Battery for the Assessment 
of Neuropsychological Status (RBANS)55

Immediate and delayed recall scores

Episodic visuospatial Brief Visuospatial Memory Test (BVMT-Revised)56 Immediate and delayed recall scores
Attention Selective attention Test of Attentional Performance (TAP)57; D2-R58 Response time and accuracy

Divided attention TAP57 Response time and accuracy
Processing speed TAP57 (i.e. response time at selective attention and 

divided attention tasks); STROOP test (naming and 
reading conditions)59; D2-R58

Response time

Attentional fluctuation aTAP57 Standard deviation scores
Executive functions Inhibition STROOP test59 (interference condition) Response time, accuracy and 

interference index (interference  
RT—naming RT)

Flexibility Flexibility task of the TAP57 Response time and accuracy
Working memory Updating task of the TAP57; BROWN-PETERSON test60 Response time (updating) and accuracy 

(Brown-Peterson)
Language Phonetic and semantic fluency59 Total number of words produced
Cognitive screening 

tool
MoCA61 Total score

aThe tasks considered for this function are all the TAP tasks referenced in this table.
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sessions, but without intensive training. For example, the 
Goal Management Training typically requires several ses
sions for a fully structured training.70 Here, it was only pre
sented during one of the sessions of the cognitive 
intervention, as brief exposure can already show benefits.

The clinician’s approach to each session was slightly 
adapted to accommodate the specific difficulties of each pa
tient. The intervention sessions were conducted by psycholo
gists and neuropsychologists who were specifically instructed 
to them.

Cognitive intervention
This psychoeducational intervention targets metacognition 
and focuses on compensatory strategies using external aids, 
internal strategies and environmental adjustments through 
four different modules, each of which concerns a specific 
cognitive domain: fatigue and sleep difficulties, working 
memory and attention, executive functions and long-term 
memory (for further details, see Willems et al.54 and 
Table 3; manual available at https://orbi.uliege.be/handle/ 
2268/329493). Contents in sessions were intensified by vi
deotherapy and exercises accessible from home.

Affective intervention
This psychoeducational intervention targets self-efficacy for 
emotion management and regulation of behaviours impact
ing the perception of difficulties in daily living activities 
(see Willems et al.54 and Table 3, manual available at 
https://hdl.handle.net/2268/329180). Each session included 
body awareness and relaxation exercises and was intensified 
by notes and home exercises.

Primary and secondary outcomes
Assessments were conducted at three time points: baseline 
(T0), 2 months follow-up (T1) and 8 months follow-up 
(T2). Primary outcomes were cognitive complaints at T1. 

Secondary outcomes included all other measures assessed 
at T1 and T2, as well as cognitive complaints at T2.

Primary outcomes
The primary outcomes were cognitive complaints measured at 
2 months (T1) using two questionnaires (see Table 2), one of 
which assessed executive control (BRIEF-A) and the other 
memory difficulties (MMQ). The questionnaires were adminis
tered twice at each time point (T0, T1 and T2) via Castor 
Electronic Data Capture (https://www.castoredc.com/) over a 
2-week interval to minimize the effects of occasional fluctua
tions in difficulties. Analyses of cognitive complaints were car
ried out on Z-scores based on population norms released with 
the task, with lower scores indicating higher difficulties. For the 
BRIEF-A, a mean Z-score of the Global Executive Composite 
was calculated from both administrations. For the MMQ, a 
Z-score for each subscale based on the norm values was first 
computed, and these Z-scores were then averaged, yielding a 
single Z-score per administration. A final mean Z-score from 
both administrations was used in the analyses.

Secondary outcomes
The subscales of both cognitive complaint questionnaires 
were analysed at 2- and 8-month follow-up (T1, T2). 
Secondary outcomes also included cognitive performance 
(see Table 1) at T1 and T2 (patient’s worst Z-score computed 
on overpopulation norms). Classical neuropsychological 
asks covering the main cognitive domains (attention, working 
memory, long-term memory and executive functions) were 
used: RBANS (Repeatable Battery for the Assessment 
of Neuropsychological Status), BVMT-R (Brief Visuospatial 
Memory Test Revised), TAP (Test of Attentional 
Performance), D2-R, Stroop, Brown-Peterson and fluency tasks 
(see Table 1 for more details and references). Alternate forms 
were used for each administration for the memory tasks 
(RBANS and BVMT-R). Other secondary outcomes included 
fatigue (Modified Fatigue Impact Scale; MFIS), sleep difficulties 

Table 2 Self-report questionnaires with selected scores and subscales, direction for interpretation and ranges for raw 
scores

Questionnaire Scores and subscales Range

Executive and attention 
functioning complaints

Behaviour Rating Inventory of 
Executive Function (BRIEF-A)62

Total score (Global Executive Composite, GEC; primary outcome); 
Behavioural Regulation index (BRI); and Metacognition index (MI) 
subscalesa

70–210

Memory functioning 
complaints

Multifactorial Memory 
Questionnaire (MMQ)63

Global composite score (primary outcome) and Satisfaction, Ability and 
Strategies subscalesb

0–228

Fatigue 21-item Modified Fatigue Impact 
Scale (MFIS-21)64

Total score and three subscales: physical, cognitive and psychosocial 
fatiguea

0–84

Sleep problems Pittsburgh Sleep Quality Inventory 
(PSQI)65

Total scorea 0–21

Psychological distress Outcome Questionnaire 45 
(OQ-45)66

Total score and three subscales: symptom distress, interpersonal 
relations and social rolea

0–180

Quality of life Quality of Life Systemic Inventory 
(QLSI)67

Total scorea 0–100

EQ5D-5L68 VAS scoreb 0–100
Impact on work and activity Work Productivity and Activity 

Impairment (WPAI)69
Two scores: work (absenteeism and presenteeism) and activity 

impairmenta
0–100

aHigher scores indicate greater impairment. bLower scores indicate greater impairment.
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(Pittsburgh Sleep Quality Index; PSQI), psychological distress 
(Outcome questionnaire 45; OQ-45), quality of life (Quality 
of Life Systemic Inventory; QLSI, and EQ-5D-5L) and work 
productivity (Work Productivity and Activity Impairment; 
WPAI) at T1 and T2 (raw scores; see Table 2).

Blinding procedure
Obviously, clinicians delivering the interventions and pa
tients were not blinded to the intervention; however, the 
expected benefits of both interventions were emphasized. 
The neuropsychologists conducting the cognitive assess
ments and the statistician performing the statistical ana
lyses were blinded to group assignment. Before starting 
each session, neuropsychologists reminded the partici
pants that they could not give any information allowing 
them to know which intervention they have followed. All 
data analyses were conducted on interventions labelled 
‘A’ and ‘B’, without any indication of which was the cog
nitive or affective one. Finally, another non-blinded psych
ologist was responsible for the randomization process and 
for interactions with participants and intervention clini
cians when necessary.

Adherence and satisfaction
Adherence and satisfaction were evaluated for clinicians and 
patients based on the percentage of patients who actually com
pleted the intervention, the number of prescribed exercises per
formed, Likert scales (0–10) measuring the perceived 
usefulness of each intervention before randomization, credibil
ity and expectation at the first intervention session, and satisfac
tion and perceived feasibility at the 2-month follow-up.

Statistical analyses
Analyses to verify the comparability of the two intervention 
groups’ demographic and clinical characteristics were con
ducted using t-tests or Fisher tests. The effects of the interven
tion group on the primary outcome measures (BRIEF-A and 
MMQ scores) were analysed using linear mixed models 
(LMMs) with the time of the measure (T0 and T1), the interven
tion (nested within the centres), and the time-by-intervention 
interaction as fixed factors. Centres and participants were con
sidered random factors. To account for variables that could po
tentially affect intervention response, age (years), education 
level (primary or vocational secondary education; general sec
ondary education; higher education—bachelor level; higher 
education—master level or above), sex and the extent of the ob
jective cognitive deficit (worst score among the worst Z-scores 
per cognitive domain) were also included in the model as strati
fication factors. The 95% confidence interval (CI95) and stan
dardized effect sizes (SES) were calculated, and SES were 
interpreted as follows: 0.2–0.49 small, 0.5–0.79 moderate 
and ≥0.8 large effect size.77

Similar analyses were conducted on secondary outcome 
measures—the patient’s worst Z-score for each cognitive do
main separately and (sub)score on each questionnaire. 
Additional LMM included the three time-points (T0, T1 
and T2) to assess the maintenance of effects across time. 
Although LMMs are generally robust to slight deviations 
from their assumptions, we systematically verified the condi
tions for the application of LMM normality of residuals, 
homoscedasticity and linearity.

Objective cognitive impairment was measured using the 
worst Z-score per cognitive domain rather than computing 
a composite score per domain. This choice was motivated 

Table 3 Contents and key strategies of psychoeducational interventions

Cognitive intervention

Contents
COVID-19 and cognition +  

Fatigue and sleep
Working memory and 
attentional functions Executive functions Long-term memory

Key 
strategies 
provided if 
relevant

General psychoeducation on Long 
COVID and cognitive difficulties; 
sleep and fatigue diary; sleep 
hygiene; fatigue level indicator 
and warning signs; planning, 
alternating and prioritizing 
activities according to the 
associated fatigue; pacing and 
breaks70

Environmental adjustments to 
reduce interference; strategies 
to reduce pressure on 
short-term memory and 
attention (e.g. reduce dual task 
situations); time pressure 
management (TPM) for slowed 
information processing71

Problem identification; 
planning and 
monitoring 
performance; Goal 
Management 
Training72

Internal strategies; external 
memory compensations and 
aids; errorless and spaced 
retrieval; reminiscence; 
distributed learning; retrieval 
techniques21

Affective intervention

Contents
Recognizing difficulties and 

affective states

Tolerating uncertainty 
and worries associated 

with difficulties

Accepting and 
communicating emotions 

and difficulties Behavioural activation

Key strategies 
provided if 
relevant

Identification of dysregulatory 
thought-patterns and reactions; 
functional analysis; Stimulus– 
Organism–Response– 
Consequence (SORC) model73

Management of intolerance 
of uncertainty; beliefs 
about worry; poor 
problem orientation and 
cognitive avoidance74

Self-observation of emotions; 
assertive and effective 
communication principles 
(Fanget and Rouchouse’s 
principles)75

Identification of values to 
guide choices; impact of 
ruminations; construction 
of a behavioural activation 
plan76
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by the fact that individuals suffering from Long COVID have 
very heterogeneous disorders and that a patient may present 
with a specific impairment (e.g. divided attention) that sub
stantially affects daily functioning, even if performance on 
other tasks within the same domain is preserved. 
Averaging across measures would mask such isolated but 
clinically meaningful deficits and would mainly allow for de
tecting those patients with more generalized impairments, 
which would not align with our aim of identifying clinically 
relevant difficulties.

Primary outcomes resulting from the short-term follow-up 
(T1) were first analysed using an intention-to-treat (ITT) ap
proach, meaning that participants were considered in their 
originally assigned groups, regardless of compliance. To ac
count for missing information due to patient dropout, we re
lied on the LMM and considered the baseline data as part of 
the outcome matrix. Secondly, all data were analysed with a 
per-protocol (PP) approach, removing data from dropouts. 
Additional analyses for the long-term follow-up (T2) were 
conducted using only a PP approach.

Reliable change indices between T0 and T1 were calcu
lated for each participant on the primary outcome mea
sures: global measures of executive complaints (GEC 
score at BRIEF-A) and memory complaints (three MMQ 
subscales). For this, a CI95 was calculated on the T0 score 
using the standard error of measurement. A significant 
change was considered to exist when the T1 score fell out
side this CI.

Statistical analyses were conducted with R statistical soft
ware (version 4.1)78 using a script generated for these ana
lyses. Due to the Bonferroni correction, a statistical 
threshold of P < 0.025 was used for primary outcome mea
sures, whereas for secondary measures, we adopted an ex
ploratory, hypothesis-generating approach to preserve 
statistical power with a threshold of P < 0.05. Analyses of 
cognitive complaints and objective performances were car
ried out on Z-scores based on population norms, with lower 
scores indicating greater difficulties. Analyses of somatic and 
psychological questionnaire results were conducted using 
raw scores. Adherence and satisfaction for patients were 
analysed using t-tests on the scores of the Likert scales. 
Details on the sample size calculation and power analysis 
are provided in the pre-registered protocol.54

Results
Sample description, attrition and 
group equivalence
At T0, 139 Long COVID patients underwent neuropsycho
logical assessment. Five patients did not meet the inclusion/ 
exclusion criteria, one patient was excluded because of non- 
credible test performances and three patients withdrew from 
the study after the first visit, resulting in 130 patients rando
mized (N = 65 cognitive and N = 65 affective intervention). 
In total, 114 patients completed T1 (118 with primary 

outcomes), and 102 completed T2 (108 with primary 
outcomes).

Eight patients were removed from the statistical analyses: 
seven due to outlier results at the baseline evaluation (identi
fication of multivariate outliers using the Mahalanobis dis
tance79,80 and critical X² value; who showed clinically not 
credible cognitive scores), and one patient was incorrectly 
randomized (could not provide proof of infection). Thus, 
122 patients were analysed according to ITT principles (63 
cognitive, 59 affective), and 108 according to the PP ap
proach (53 cognitive and 55 affective). Statistical analyses 
of outcomes 8 months post-intervention were conducted 
on 96 patients with the PP approach (49 cognitive, 47 affect
ive). Figure 1 illustrates participant flow through the trial.

Outcomes from the baseline evaluation were analysed in a 
previous study.11

The 122 patients had a mean age of 47 years and a mean of 
14 years of education; 70% were women (see Supplementary 
Table 1 for further details based on ITT principles and 
Supplementary Table 2 for PP details). Most participants 
(88.5%) had had mild to moderate SARS-CoV-2 infections 
(see Supplementary Table 1 for detailed severity criteria), 
averaging 1.7 infection episodes, of which at least one was 
medically certified. Their infection(s) occurred between 
March 2020 and November 2023, and the mean interval 
between the first infection and study inclusion was 20.9 
months. The patients’ most common pre-existing conditions, 
as well as their sociodemographic characteristics and 
COVID-19 history, are described in Supplementary 
Table 1. Prior to their SARS-CoV-2 infection, 93.4% 
worked or studied in higher education, and only 1.6% 
were on sick leave. At study inclusion, 59.8% worked or 
studied in higher education, and 33.6% were on sick leave.

Baseline data were analysed and discussed in a previous 
study.11 There were no differences between groups for 
demographic characteristics (sex, age, years of education, oc
cupation at study inclusion; all Ps > 0.34; see Table 4) or 
delay between first infection and study inclusion (Z = 1.87, 
P = 0.07). No differences were found at T0 for subjective 
cognitive complaints (BRIEF-A and MMQ scores), objective 
cognitive performance (patients’ worst Z-score) or number 
of patients with at least one task below the clinical thresholds 
(P5 and P2) (all Ps > 0.3). Self-reported fatigue and psycho
logical distress were also similar between groups (all Ps >  
0.23).

Compliance and deviations
Of the 130 randomized patients, 125 (96.2%) participated 
in the rehabilitation programmes (62/65 cognitive, 63/65 af
fective); 120 of 125 patients completed all sessions (59 cog
nitive, 61 affective); 3 patients completed 3 of the 4 sessions 
and 2 completed 2 sessions. 118 patients completed the re
activation session. The majority of patients performed all 
the home exercises prescribed (115 of 125). Only minor 
protocol deviations were noted (e.g. one rather than two 
BRIEF-A and MMQ administrations, or variations in 
follow-up timing; see Supplementary Information 1).
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No harms, unintended effects or adverse events related to 
the intervention were observed or reported during the trial.

Primary outcomes
Short-term effects on cognitive complaints
The PP and ITT models yielded equivalent results; the fol
lowing results describe the ITT analyses (see Table 5; for 
the PP models, see Supplementary Table 3). Effect sizes of 
the difference between the two intervention groups at T1 
ranged from −0.36 to 0.5.

For the global BRIEF-A score, LMM analysis revealed a 
significant decrease in complaints over time (F = 17.4, P <  
0.001; see Fig. 2A), with small to moderate time effect sizes 
for both groups (cognitive: d = 0.48, P = 0.008; affective: 
d = 0.59, P = 0.002), but no time-by-group interaction, indi
cating that trajectories did not differ between arms. These 
findings were substantively similar for the MMQ composite 
score, with a significant improvement over time (F = 16.33, 
P < 0.001), and moderate time effect sizes for both groups 
(cognitive: d = 0.49, P = 0.007; affective: d = 0.54, P = 0.004), 
but no interaction. Statistically significant time effects identi
fied by the LMMs for both primary and secondary outcomes 
under a PP approach are summarized in Supplementary 
Table 12.

Reliable change revealed an improvement in 23 patients 
(37%) in the cognitive group and 23 (39%) in the affective 
group for the BRIEF global score. An improvement in at least 

one of the MMQ subtests was observed for 22 patients 
(35%) in the cognitive group and 21 (36%) in the affective 
group.

Secondary outcomes
Long-term effects on cognitive complaints
LMM, including the three time-points on the BRIEF-A and 
MMQ scores, showed that the significant improvement is 
maintained at T2, with no difference between T1 and T2 
(all Ps > 0.55; see Table 6). However, only the cognitive 
group showed a moderate effect of time for BRIEF-A at T2 
in comparison with T0 (cognitive: d = 0.55, P = 0.006; af
fective: d = 0.38, P = 0.1). Moreover, the effect on the 
MMQ was large in the cognitive arm (d = 0.85, P < 0.001) 
but moderate in the affective arm (d = 0.54, P = 0.01).

Short- and long-term effects on specific cognitive 
complaints
Regarding the cognitive questionnaires’ subscales, similar 
time effects were noted for the BRIEF-A metacognition and 
behavioural regulation indices, and for the MMQ satisfac
tion (see Fig. 2B) and ability subscales, with moderate time 
effects in both groups, but no group or interaction effect 
(all Ps > 0.12; see Supplementary Table 4). These moderate 
effects of time persisted at T2 (see Table 6). However, there 
was no effect of time on the MMQ strategies subscale, at ei
ther T1 or T2 (all Ps > 0.5).

Figure 1 Participant’s flow diagram. Flow diagram illustrating the participants’ process through the phases of the trial.
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Short- and long-term effects on somatic and 
functional complaints
Descriptive statistics for questionnaire scores are reported in 
Supplementary Tables 5 (ITT at short-term and PP at long- 
term follow-up) and 6 (PP approach at both follow-ups). 
The results of LMM on the somatic complaints question
naires are included in Supplementary Table 4. Long-term ef
fects are included in Supplementary Table 7.

Fatigue and sleep

LMM revealed a time effect between T0 and T1 on the MFIS 
global score (F = 20, P < 0.001) with moderate effects 
in both arms (cognitive: d = 0.54, P = 0.003; affective: 
d = 0.6, P = 0.001), again without an interaction effect. A 
moderate time effect was also found for the physical and cog
nitive fatigue subscales, with both arms evolving similarly 
(all Ps < 0.001). In contrast, for the psychosocial fatigue sub
scale, we observed no effect of time, but a significant inter
action (F = 4.24, P = 0.04) with a moderate improvement 
only in the cognitive group (cognitive: d = 0.48 P = 0.008; 
affective: d = −0.05, P = 0.79). Similar analyses, including 
long-term follow-up, showed that the time effect was main
tained at 8 months, with no difference between T1 and T2 
(all Ps > 0.5), and a significant time effect between T0 and 
T2 (all Ps < 0.046).

LMM on the PSQI global score measuring sleep difficul
ties revealed no interaction. A time effect was observed 
(F = 5.43, P = 0.02), mainly due to the cognitive group 
(d = 0.38, P = 0.04); there was no significant effect for the af
fective group (d = 0.22; P = 0.23). A sex effect was observed 
(F = 8.87, P = 0.004): men had more complaints (women 
mean = 8, SD = 3.4; men mean = 9.2, SD = 4.3). At the long- 
term follow-up, the time effect was no longer observed. A sex 
effect was noted between the baseline and the 8-month 
follow-up (F = 5.96; P = 0.016), with women reporting 
more complaints (women mean = 8.2, SD = 3.7; men mean =  
6.5, SD = 4.4).

Psychological distress and quality of life

LMM showed no significant effect on the OQ-45 global 
score (all Ps > 0.055). As for the subscales, a time effect 
was noted for symptom distress (F = 7.23, P = 0.008), 
explained by a moderate effect for the cognitive group 
(d = 0.51, P = 0.005) but no effect for the affective group 
(d = 0.18, P = 0.3). An interaction effect was observed for 
interpersonal relations (F = 9.98, P = 0.002), with a sig
nificantly small effect, but statistically significant only 
for the affective group (affective: d = 0.45, P = 0.01; cog
nitive: d = −0.35, P = 0.05). There was also a sex effect 
(F = 5.09, P = 0.03) with men reporting greater distress 
(women mean = 11.7, SD = 6; men mean = 12, SD = 6.8). 
No significant effect was observed on the social role sub
scale (all Ps > 0.36). At the long-term follow-up, the time 
effect for symptom distress was maintained, with no differ
ence between the 2- and 8-month follow-ups (all Ps > 0.74), 
and a significant time effect between T0 and T2 (F = 5.24, 
P = 0.006). The effect on interpersonal relations was not 
maintained over time (cognitive: d = 0.09, P = 0.87; affect
ive: d = −0.27, P = 0.3).

LMM showed no interaction effect on the two scales 
measuring quality of life (QLSI and EQ-5D-5L). However, 
a significant time effect was observed on the QLSI 
(F = 12.87, P < 0.001), with small to moderate effects for 
both groups (cognitive: d = 0.54, P = 0.003; affective: 
d = 0.39, P = 0.04). Again, we noted a sex effect (F = 4.05, 
P = 0.046) with men reporting a lower quality of life (women 
mean = 7.4, SD = 7.2; men mean = 9.9, SD = 7.7). At T2, a 
time effect was also noted in comparison to T0 (F = 5.33, 
P = 0.005).

For the VAS score at the EQ-5D-5L, a time effect was also 
observed (F = 10.26, P = 0.002), mainly explained by a 
moderate effect in the cognitive group (cognitive: d = 0.59, 
P = 0.001; affective: d = 0.22, P = 0.22). At T2, the quality 
of life was higher than at T0 (F = 7.54, P < 0.001), but there 
was no difference from T1 (all Ps > 0.88).

Table 4 Comparison between intervention groups at baseline on demographics and clinical characteristics

Affective intervention  
(n = 59)

Cognitive intervention  
(n = 63) t or X2 P

Age (years; mean (SD)) 46.7 (10.5) 47.3 (9.8) −0.31 0.75
Female (n, %) 42 (71.2%) 43 (68.3%) 0.12 0.73
Education (years; mean (SD)) 13.9 (3) 14.2 (3) −0.55 0.58
Delay between infection and study inclusion [months; mean (SD)] 19.1 (8.6) 22.6 (8.4) 1.87 0.07
Subjective cognitive complaints [BRIEF-A; mean (SD)] 137.4 (21.7) 139 (20.6) −0.44 0.66
Subjective cognitive complaints [MMQ; mean (SD)] 94.2 (20.1) 94.3 (17) 0.06 0.95
Objective cognitive performance (patient’s worst Z-score) [mean (SD)] −1.49 (0.7) −1.54 (0.8) 0.38 0.71
Pre-randomization perceived usefulness [mean (SD)] 7.3 (2.1) 8.6 (1.4) 6.04 <0.001
Credibility and expectations at first session [mean (SD)] 7.7 (1.3) 8.2 (1) 2.23 0.03
Satisfaction at end of intervention [mean (SD)] 8 (1.6) 7.9 (1.8) −0.57 0.57
Perceived feasibility at end of intervention [mean (SD)] 7.4 (1.8) 6.7 (2) −2.03 0.045
Fatigue [MFIS; mean (SD)] 61.9 (13.8) 63.5 (12.6) −0.65 0.52
Psychological distress [OQ-45; mean (SD)] 67.4 (22.4) 72.5 (23.7) −1.22 0.23
Patients with objective cognitive deficit (with at least one task < P5) [n (%)] 25 (42.4%) 25 (39.7%) 0.09 0.76
Patients with objective cognitive deficit (with at least one task < P2) [n (%)] 11 (18.6%) 16 (25.4%) 0.81 0.37
Occupation at study inclusion: Actively employed/sick leave (n) 44/15 42/21 0.92 0.34
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Work and activity

LMM revealed no interaction effect on the WPAI (all Ps >  
0.45). A time effect for the measure of impact on work was ob
served (F = 7.58, P = 0.007), mainly explained by a moderate 
effect in the affective group (affective: d = 0.57, P = 0.01; cogni
tive: d = 0.33, P = 0.2). No effect was observed for impact on 
daily activities (all Ps > 0.07). At T2, the time effect on overall 
work impairment (absenteeism and presenteeism) was main
tained for both the affective group (F = 9.43, P < 0.001), with 
a moderate effect size (d = 0.73, P = 0.004), and the cognitive 
group, also with a moderate effect size (d = 0.68, P = 0.013).

Short- and long-term effects on cognitive 
performance
The mean MoCA score remained at 27 across time points. 
Below-cut-off scores (<26) were observed in 19 patients 
(15.4%) at T0, 25 at T1 (21% ITT; 22 patients, 20.4% 
PP) and 13 at T2 (12%).

As for the cognitive assessment, the mean scores at baseline 
can be found in Supplementary Table 8. LMM on patients’ 
worst scores at T1 (see Supplementary Table 9) showed no 
interaction effects (all Ps > 0.18). Small to moderate time effects 
on attention, working memory and long-term memory were 
observed (all Ps < 0.002). Attention improved significantly 
only in the cognitive arm (cognitive: d = 0.57, P = 0.002; affect
ive: d = 0.24, P = 0.21), and the same was true of long-term 
memory (cognitive: d = 0.68, P = 0.0002; affective: d = 0.33, 
P = 0.075). Improvements in working memory were observed 
only in the affective arm (affective: d = 0.56, P = 0.003; cogni
tive: d = 0.26, P = 0.15). No effect was observed for the worst 
score in executive functions (all Ps > 0.055).

At T2, effects were maintained over time (all Ps > 0.18). In 
the cognitive group, worst scores improved from T0 to T2 in 
attention (P < 0.001), long-term memory (P = 0.001) and 
working memory (P = 0.007). There was no improvement 
in the affective group (P = 0.05, P = 0.49 and P = 0.07, 
respectively; see Supplementary Table 10). No effect was 
found for executive functions (all Ps > 0.2).

Expectations and satisfaction 
measures
Among patients who completed a final questionnaire on the 
content of the intervention (N = 55), mean satisfaction was 
7.7 of 10 (±1.6; range: 2–10). Perceived usefulness at pre- 
randomization and credibility and expectations after the first 
session were higher for the cognitive intervention (see 
Table 4). However, patients in both groups were equally satis
fied at the end of the interventions, even though the cognitive 
intervention was perceived as less feasible than the affective one.

Discussion
This RCT aimed to determine the most beneficial approach to 
manage cognitive problems in Long COVID, using a rando
mized parallel two-group design, in which 122 Long COVID T
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patients underwent neuropsychological evaluations 2 and 8 
months after participating in a psychoeducational intervention. 
The intervention focused on either metacognition and manage
ment of mental fatigue (cognitive arm) or stress management, 
behavioural activation, cognitive restructuring and goal setting 
(affective arm). The cognitive intervention was expected to pro
duce better effects, as it directly addressed cognitive complaints, 
unlike the intervention targeting affective dimensions. To our 
knowledge, this is the first study to directly compare the effect
iveness of these two approaches.

Feasibility and satisfaction
The low dropout rate and high adherence confirm the feasi
bility of both interventions: 92% of patients attended all 

sessions, and 96% completed all the prescribed exercises. 
Although the cognitive intervention was rated as more useful 
and credible prior to randomization, post-intervention satis
faction was positive and similar in both arms.

Effects of psychoeducative 
interventions
We found that Long COVID patients showed a decrease in 
executive and attention (assessed with the BRIEF-A), and 
memory complaints (assessed with the MMQ) after only 
6 h of psychoeducation. Furthermore, reliable change indi
ces between baseline and the 2-month follow-up showed 
that over a third of patients improved beyond the changes 

A

B

Figure 2 Executive/attentional complaints and memory dissatisfaction at T0 and T1. (A) Executive and attentional complaints 
measured with the BRIEF-A (GEC Z-score) at T0 (A.1) and T1 (A.3). (B) Dissatisfaction with memory measured with the MMQ (satisfaction 
subscale Z-score) at T0 (B.1) and T1 (B.3). The trajectories between T0 and T1 for each patient are represented in the central sections 
(A.2 and B.2). The y-axes represent the severity of complaints: the lower the score, the more complaints.
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that could be expected due to measurement error or natural 
variability. However, contrary to expectations, the cognitive 
intervention was not observed to have superior effects for 
these primary outcomes.

Improvements were also observed in fatigue, sleep, two 
subscales of psychological distress, quality of life and object
ive cognitive performance (attention, working memory and 
long-term memory) with small to moderate effect sizes. 
The cognitive intervention proved superior for some second
ary outcomes: psychosocial fatigue, sleep, distress symptoms 
and cognitive performances (attention and long-term mem
ory). Finally, results on the long-term follow-up (8 months 
post-intervention) showed that the improvements at 2 
months persisted over time. A sex effect was observed for 
some measures at T1 (sleep problems, quality of life, inter
personal relations), where men reported more difficulties. 
This may be due to a sampling bias: there were fewer men 
in the sample, and those who volunteered may have been 
more distressed and not fully representative of the male 
Long COVID population. For sleep problems, men seem to 
improve more than women, since at T2, women reported 
more difficulties than men. Further studies should investigate 
this hypothesis with a more balanced sample.

For most outcomes, a time effect without a statistically sig
nificant group interaction was observed. Given that previous 
studies have shown a general trend towards a decrease in 
cognitive difficulties over time, for both subjective com
plaints (e.g. Badinlou et al.81) and objective measures,82 we 
cannot rule out a non-specific effect, independent of the 
intervention. Then, we carried out a posteriori linear regres
sion analyses (see Supplementary Table 11) with time be
tween first SARS-CoV-2 infection and study inclusion or 
short-term follow-up evaluation. Time elapsed since infec
tion does not explain the changes in self-reported difficulties, 
either at baseline or 2 months post-intervention (BRIEF-A 
and MMQ scores; all Ps > 0.07), making it highly unlikely 
that spontaneous recovery alone explains the observed im
provements. However, the possible influence of broader, 
non-specific factors cannot be excluded and is further ad
dressed in the limitations section of this study.

Another argument against spontaneous recovery is the im
provements specific to each arm that could be explained by 
the contents of the interventional approach. For example, the 
statistically significant improvements in sleep difficulties and 
the psychosocial dimension of fatigue only in the cognitive 
arm are consistent with the presence of a module targeting these 
topics. These patients also demonstrated greater improvements 
in cognitive performances in attention, working memory and 
long-term memory. In contrast, the affective group showed 
greater improvements in the interpersonal dimension of fa
tigue, aligning with that arm’s emphasis on behavioural activa
tion and improving communication with relatives. Those 
results may support the idea that the interventions have specific 
impacts beyond a placebo effect. Given the exploratory nature 
of the secondary outcomes, this hypothesis of intervention- 
specific effects should be further explored in future trials.

With regard to cognitive complaints, our findings support 
the value of psychoeducation approaches focusing on 
the management of cognitive functioning in daily activities 
or using CBT techniques to manage stress and increase 
goal-related activities.27,28 Indeed, CBT can make changes 
impacting quality of life and potentially reducing daily 
functioning issues and cognitive complaints.83

Regarding objective cognitive performance, in the cogni
tive arm, small to moderate improvements were noted after 
2 months in attention and long-term memory, and after 8 
months in working memory. Patients in the cognitive arm, 
therefore, appeared to better manage cognitive tasks, as pre
viously observed (e.g. Braga et al.26). The affective group 
also showed an improvement in working memory at 2 
months, possibly due to the reduction in anxio-depressive 
symptomatology, which is known to have a major impact 
on objective performance.84 A cognitive improvement has 
also been noted in other studies of affect-focused psychoedu
cation (e.g. Hausswirth et al.53). However, the effect was not 
maintained at 8 months, while measures of psychological 
distress remained stable.

In contrast, objective cognitive difficulties measured with 
the MoCA remained unchanged over time, highlighting the 
importance of conducting full neuropsychological 

Table 6 Results of LMM on cognitive complaints at 8-month follow-up following a PP approach

Scores at T2
Statistical values for comparison  

T2 versus T0
Statistical values for comparison  

T2 versus T1

Affective 
intervention

Cognitive 
intervention

Affective 
intervention

Cognitive 
intervention

Affective 
intervention

Cognitive 
intervention

Mean (±SD) Mean (±SD) d CI95 d CI95 d IC95 d CI95

BRIEF (GEC) 133.9 (±28.3) 134.6 (±23.5) 0.38 [0.02, 0.74] 0.55 [0.2, 0.91] −0.19 [−0.56, 0.17] 0.08 [−0.27, 0.43]
BRIEF BRI 53.6 (±12.8) 55.4 (±10.7) 0.31 [−0.09, 0.71] 0.62 [0.23, 1] −0.1 [−0.5, 0.29] 0.2 [−0.19, 0.58]
BRIEF MI 80.3 (±17.4) 79.2 (±15) 0.42 [0.02, 0.82] 0.59 [0.2, 0.97] −0.13 [−0.52, 0.27] 0.18 [−0.2, 0.57]
MMQ composite score 99.8 (±25) 105.2 (20.8) 0.54 [0.18, 0.91] 0.85 [0.5, 1.2] −0.06 [−0.42, 0.3] 0.05 [−0.31, 0.4]
MMQ satisfaction 24.5 (±15.4) 24.5 (±13.3) 0.44 [0.04, 0.83] 0.84 [0.45, 1.23] 0.04 [−0.44, 0.35] 0.30 [0.08, 0.68]
MMQ ability 34.3 (±14.3) 37.9 (±13) 0.56 [0.16, 0.96] 0.88 [0.49, 1.27] 0.09 [−0.48, 0.31] 0.14 [−0.24, 0.53]
MMQ strategies 40.9 (±11.7) 42.8 (±10.5) 0.008 [−0.38, 0.40] 0.08 [−0.3, 0.46] 0.03 [−0.37, 0.42] 0.41 [−0.8, −0.03]

GEC, Global Executive Composite; BRI, Behavioural Regulation Index; MI, Metacognition Index. Significant effects (P < 0.05) are marked in bold. T0: baseline; T1: 2-month follow-up; 
T2: 8-month follow-up.
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assessments with instruments that are more sensitive than 
global brief screening tools not specifically designed for 
Long COVID patients.85

A slight improvement was observed after both interven
tions for the somatic complaints of fatigue (small to moder
ate effect) and sleep difficulties (small effect). A single session 
on management of fatigue and sleep in the cognitive arm 
could therefore already have positive effects. Consequently, 
increasing awareness of the first signs of fatigue and man
aging fatiguing activities is an approach that may be worth
while. Communicating personal limits, as proposed in the 
affective arm, could also have positive effects. The two ap
proaches could be combined to maximize their impact.

Positive time effects were also noted on symptom distress 
(small effect) and quality of life (small to moderate effect). 
Those results align with previous research into psychoeduca
tional interventions in Long COVID that found benefits for 
mood27,28 and quality of life86 with similar effect sizes and 
reinforce the value of these particular approaches.

We also observed a time effect in both arms for work- 
related difficulties (small to moderate effects), though the af
fective arm had a faster effect (at 2 months versus at 8 
months for the cognitive arm). One potential explanation 
could reside in the behavioural activation principles intro
duced in the affective arm, which seems to be a key ingredient 
of return-to-work-focused therapies.87

Those time effects on complaints were maintained over 
time (at 8 months post-intervention). One possible explan
ation is that the strategies taught may have been incorpo
rated into patient’s daily routines, supporting a long-term 
management of difficulties.

However, the conclusions regarding the positive effects asso
ciated with both interventions should be viewed with caution. 
In addition to a lack of interaction effect between the two 
groups, we observed small to moderate effect sizes, and many 
patients remained below the clinical threshold for a large num
ber of measures despite improvements—e.g. 85% still re
ported pathological fatigue, 79% sleep difficulties, 56% 
psychological distress and 64% low quality of life (see 
Supplementary Tables 5 and 6 for more details). These find
ings highlight that the observed improvements may not ne
cessarily translate into clinically meaningful functional 
gains in patients’ daily lives, and that a brief intervention 
(6 h) may be insufficient for this clinical population. 
Thus, there remains substantial room for optimizing these 
interventions, for example, by adjusting their dosage or ex
tending their duration. Further studies are therefore needed 
to explore the optimal length and content of intervention.

However, two conclusions can be drawn from these results. 
Firstly, these difficulties are so severe at baseline that, despite 
moderate improvements, they remain above clinical thresholds 
over time. The prevalence and severity here align with what is 
observed, for example, for fatigue, which appears to be the 
most common symptom in Long COVID patients81,88,89,90; 
sleep, which can get worse81; psychological symptoms91; and 
negative effects on the ability to work.5,16,90,92 Secondly, 
some patients potentially need additional intervention sessions.

Future prospects
Our findings suggest that a combined intervention could gener
ate benefits. Evidence-based treatments such as CBT and cog
nitive rehabilitation have been successfully combined for other 
conditions with chronic neuropsychiatric symptoms, such as 
post-concussion syndrome,93,94 fibromyalgia and chronic fa
tigue syndrome.95 In the context of Long COVID, rehabilita
tion programmes including psychoeducation on cognitive 
dysfunction, emotion regulation and behavioural activation 
strategies appear particularly relevant.96 In light of the litera
ture and our results, a combination of both interventions’ mod
ules seems appropriate for this population.

Additionally, in a previous study on baseline outcomes,11 we 
identified three different Long COVID patient profiles. This sup
ports the notion that Long COVID represents a spectrum of clin
ical phenotypes rather than a uniform condition. Consistent with 
this, research on cluster distribution has identified distinct clinical 
profiles based on a variety of medical and demographic 
variables.97,98 Distinct cognitive profiles99,100 and psychological 
profiles101,102 had also been described. Such heterogeneity likely 
reflects multiple underlying mechanisms103 and may contribute 
to differential responses to interventions, underscoring the 
importance of developing tailored rehabilitation pathways. 
Furthermore, the existence of diverse phenotypes raises 
important questions about the long-term evolution of cognitive 
difficulties, including the potential increased risk of neurode
generative disorders following SARS-CoV-2 infection, as sug
gested by recent studies104 and by evidence from other viral 
infections.105 Future interventional studies should therefore fo
cus on the preventive effect on long-term progression.

Strengths
The content of both interventions was discussed in the initial 
stages of the study and throughout the entire process in col
laboration with Long COVID patients experiencing cogni
tive difficulties. Their feedback was integrated throughout 
the process, ensuring that the programmes addressed real pa
tients’ needs. Patient involvement in research is increasingly 
recommended because of its positive impact on both patients 
(e.g. knowledge and skill development) and the research pro
cess (e.g. contribution of the ‘patient voice’ to research) (for a 
review, see Bird et al.106).

Another key strength is the longitudinal design, with two 
follow-up points in the short- and long-term (2 and 8 months 
post-intervention). Most studies on the efficacy of interven
tions in Long COVID patients focus on short-term ef
fects,27,86 making it difficult to determine long-term 
benefits and patient trajectories.

Limitations
The absence of a control group limits direct attribution of ef
fects to the interventions. A no-treatment control condition 
was not included for ethical reasons, as it would have 
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involved withholding intervention from individuals experien
cing ongoing clinically significant cognitive symptoms and 
functional impairments. A first consideration is spontaneous 
recovery. Several studies have shown a general trend toward 
a decrease in cognitive difficulties over time,81,82 with highly 
variable progression profiles.100 Such an explanation seems un
likely here, given the absence of the effect of time elapsed since 
infection on baseline results. Nevertheless, we cannot distin
guish between intervention-specific benefits and non-specific 
effects such as expectancy or placebo responses, regression to 
the mean, practice effects on performance tasks or other global 
clinical effects (e.g. social recognition of the condition, in
creased support and validation of symptoms). Therefore, fu
ture studies incorporating waitlist or control conditions will 
be essential to disentangle these effects and better determine 
the specific contribution of cognitive and affective tools inter
ventions in Long COVID rehabilitation.

In addition, the sample characteristics may limit generaliz
ability. Most participants had mild to moderate infections; 
only 13% were hospitalized, and the majority were females, 
highly educated and living in Belgium. These characteristics 
may reduce the applicability of the study findings, particular
ly to more severely infected patients in the acute phase. 
Furthermore, as part of the inclusion criteria, our findings 
are limited to Long COVID patients who reported cognitive 
complaints and who had sufficiently good physical condition 
to attend the appointments, which may also limit generaliz
ability to all individuals affected by the disease.

Methodological choices should also be considered. For ex
ample, neuropsychological tests (e.g. BVMT-R and RBANS 
word-list for episodic memory) were selected for their alternative 
versions. They are, however, subject to a ceiling effect and are not 
free from practice effects, although these are smaller.107

Another consideration is the validity of cognitive perform
ance and self-reported cognitive problems. Our findings are 
unlikely to reflect insufficient effort or disengagement during 
assessments. Indeed, we used embedded validity indices from 
the Stroop and verbal fluency tasks108,109 and identified eight 
participants with a single questionable score, but only two 
participants with both indices (the criterion generally recom
mended for identifying invalid results with high specifi
city110,111). Furthermore, validity scales of the BRIEF-A 
questionnaire were verified at T0 scores, and no validity 
score was above the threshold when calculating the mean be
tween the two administrations of the questionnaire. 
However, evaluating symptom or performance validity was 
not the aim of this study, and our approach was not specific
ally designed for that purpose. Addressing this question 
would require a more comprehensive assessment using spe
cific and sensitive performance validity tests.

Although infection dates were available for all participants, 
we did not collect information on vaccination status nor on the 
specific SARS-CoV-2 variant involved. Therefore, potential 
variant-related effects cannot be examined. However, prior stud
ies suggest that Long COVID symptoms, and particularly cogni
tive impairment, occur at similar frequencies regardless of the 
infecting variant.112,113

Even though the dropout rate was low (12% at 2 months and 
9% at 8 months post-intervention) and not related to the severity 
of complaints (i.e. dropout participants were neither the most 
nor the least impaired), the difference in sample sizes at the three 
evaluation times (for the PP analyses, n = 122 at baseline, n =  
108 at 2 months and n = 96 at 8 months) should be considered.

While randomization is considered a gold standard for 
evaluating different treatments,114 RCTs have some limita
tions in psychological research, particularly in explaining 
why and how therapies work.115 Randomization can lead 
to sample distortions, with patient preferences significantly 
impacting their involvement in the therapy, which limits 
the generalizability of the study results.116 However, al
though our participants showed a preference for the cogni
tive intervention prior to randomization, no difference was 
observed between groups in satisfaction level, rates of dis
continuation of the intervention (6 cognitive, 4 affective) 
or global dropout rates (15 cognitive, 13 affective).

From a qualitative perspective, patients mentioned concerns 
about the intervention’s structure, including the limited number 
of sessions (four), session duration (90 min), frequency (usually 
once a week) and absence of group discussions. Some patients 
found sessions too long due to concentration and fatigue com
plaints and would have preferred more time between sessions to 
better implement the strategies in their daily lives. These aspects 
should be considered for future implementation of the interven
tions. A qualitative study (QUA-COVCOG) is underway to 
further explore patients’ and clinicians’ experiences, offering 
deeper insight into these findings.

Conclusions
Our study is among the first to evaluate the impact of psy
choeducative interventions on cognitive and somatic difficul
ties in Long COVID patients, and the first to directly 
compare cognitive versus affective approaches. Both inter
ventions were well-received by Long COVID patients, who 
considered them beneficial, though no significant interaction 
effects were found for most outcomes. Modest time effects 
were observed 2 months post-intervention for measures of 
cognitive complaints, objective cognitive performances (at
tention, working memory and long-term memory), fatigue, 
sleep difficulties and quality of life. Positive effects were 
maintained at the long-term follow-up (8 months).

Although this RCT provides promising results, further re
search is needed to better understand post-COVID-19 recov
ery trajectories, identify predictors of positive outcomes and 
refine clinical management strategies. Future interventions 
should be tailored to individual patient profiles, addressing 
the cognitive or affective sphere or both.

Supplementary material
Supplementary material is available at Brain Communications
online.
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