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Cognitive Rehabilitation Eases Long-COVID Brain
Fog
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Persistent cognitive dysfunction, often termed 'brain fog,' represents one of the most debilitating and frustrating
sequelae of long-COVID, affecting millions globally. Patients report profound difficulties with memory,
attention, and executive function, severely impacting daily life and return to work. For too long, clinicians have
lacked evidence-based interventions to offer beyond symptomatic management.

But structured cognitive rehabilitation programs now offer atangible, albeit incremental, path forward for
these patients. Theseinterventionsfocus on retraining neural pathways and devel oping compensatory strategies,
addressing a critical unmet need in post-acute COVID-19 care.

The Pivot: Structured cognitive rehabilitation provides a validated, non-pharmacological intervention for
long-COVID related cognitive impairment.

The Data: Patients completing rehabilitation showed clinically meaningful improvements in self-reported
cognitive function and objective neuropsychological measures.

The Action: Clinicians should consider referral to specialised cognitive rehabilitation programs for
long-COVID patients experiencing persistent brain fog.

The lingering neurological effects of SARS-CoV-2 infection have presented a formidable challenge to healthcare
systems, with a substantial proportion of individuals experiencing cognitive deficits long after acute infection. These
impairments range from mild forgetfulness to severe executive dysfunction, often accompanied by fatigue and mood
disturbances. The underlying pathophysiology remains complex, involving neuroinflammation, microvascular injury,
and potential viral persistence, creating a heterogeneous clinical picture that resists a single therapeutic approach.
Traditional approaches to post-viral fatigue and cognitive impairment have often been fragmented, relying on general
advice or off-label use of medicationswith limited efficacy. The sheer scale of long-COV ID has underscored the urgent
need for targeted, evidence-based interventions. Cognitive rehabilitation, a well-established discipline for conditions
like traumatic brain injury and stroke, emerged as alogical candidate, but its application and efficacy in the context of
post-COVID cognitive dysfunction required rigorous eval uation.

Designing an I ntervention for Post-COVID Cognition
The development of cognitive rehabilitation programs for long-COVID patients has drawn heavily on principles

established in other neurological conditions. These programs typically involve a multidisciplinary team, including
neuropsychologists, occupational therapists, and speech-language pathologists. The core components often include
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psychoeducation about cognitive changes, strategy training for memory and attention, and exercises designed to improve
processing speed and executive functions. The goal isnot to 'cure’ the underlying pathology, but to help patients manage
their symptoms, improve functional independence, and enhance their quality of life.

A typical program might involve individual or group sessions, delivered in-person or viatelehealth, over several weeks
or months. The intensity and duration vary, but consistency is key. Patients learn techniques such as spaced retrieval,
mnemonic strategies, and methods for organising tasks and managing cognitive load. Crucially, these programs also
address associated symptoms like fatigue and emotional distress, which often exacerbate cognitive complaints. The
integration of psychological support isvital, as anxiety and depression are common comorbidities that can significantly
impact cognitive performance and engagement with rehabilitation.

One common approach involves a stepped-care model, where patients first receive general education and
self-management strategies. Those who do not improve then progress to more intensive, individualized therapy. This
tiered system allows for efficient resource allocation and ensures that patients receive the level of support appropriate
for their specific needs. Theinitial assessment typically includes a comprehensive neuropsychological evaluation to
characterise the specific cognitive deficits and establish a baseline for measuring progress. This diagnostic clarity is
essentia for tailoring interventions effectively.

The patient population for these programs is diverse, encompassing individuals of all ages and varying severities of
initial COVID-19illness. Many patients were not hospitalised during their acuteinfection, highlighting that severe acute
diseaseis not a prerequisite for devel oping long-COVID cognitive symptoms. This broad demographic underscores the
widespread impact of the condition and the need for accessible rehabilitation services. The duration of symptoms before
entering rehabilitation also varies, with some patients seeking help months after infection, while others present more
than ayear later. The timing of intervention may influence outcomes, but data on this remains somewhat limited.

The Numberson Brain Fog | mprovement
Clinical trials evaluating cognitive rehabilitation for long-COVID have consistently demonstrated improvementsin

patient-reported outcomes and, in some cases, objective neuropsychological measures. For instance, a structured,
10-week tele-rehabilitation program delivered to 120 patients with persistent post-COVID cognitive symptoms showed
significant improvements in the Cognitive Fatigue Scale (CFS) scores, with a mean reduction of 4.5 points (95% Cl,
3.2-5.8; P<.001) compared to a control group receiving usual care.1 Patients also reported better performance on daily
tasks, as measured by the everyday memory questionnaire.

Another study, involving 85 patients who underwent a 12-week in-person cognitive behavioural therapy (CBT) based
rehabilitation, reported a mean increase of 8.2 points on the Montreal Cognitive Assessment (MoCA) score (95% Cl,
6.9-9.5; P=.003) from baseline to end of treatment.2 This improvement moved many patients from the impaired range
into the normal range, indicating aclinically meaningful change in global cognitive function. The program also reduced
self-reported brain fog severity by 35% (P=.001) on a visua analogue scale.

Safety data from these trials generally show that cognitive rehabilitation is well-tolerated, with no serious adverse
events directly attributable to the intervention. Some patients reported transient increasesin fatigue or frustration during
early sessions, particularly when confronted with challenging cognitive tasks. But these effects were typically mild
and resolved as patients devel oped coping strategies and improved their cognitive stamina. Adherence rates to these
programs have been reasonably high, often exceeding 70%, suggesting that patients find the interventions valuable and
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manageable.

The open-label design is the obvious caveat for many of these studies. The subjective nature of self-reported cognitive
symptoms means that patient expectations and placebo effects could contribute to perceived improvements. Still, the
inclusion of objective neuropsychological testsin some trials provides a stronger basis for the observed benefits. These
objective measures, such as tests of working memory, attention, and processing speed, are less susceptible to bias

and offer amore robust indicator of cognitive change. However, the magnitude of improvement on objective testsis
often smaller than that reported subjectively, suggesting a blend of true cognitive enhancement and improved coping
mechanisms.

Thetrials were not powered to detect differences in specific subgroups, and that gap matters. Whether patients with
different symptom profiles (e.g., predominantly memory issues versus executive dysfunction) or varying durations of
long-COVID respond differently to rehabilitation remains an open question. Furthermore, the long-term durability of
these benefits beyond the immediate post-treatment period requires further investigation. Sustained improvement likely
depends on continued practice of learned strategies and ongoing self-management.

Another limitation involves the generalisability of findings. Many programs are delivered in specialised centres, and the
availability of such resources varies significantly acrossregions. The effectiveness of these interventions when delivered
in less specialised settings or by less experienced therapists needs evaluation. The cost-effectiveness of extensive
cognitive rehabilitation programs al so warrants consideration, particularly in publicly funded healthcare systems. Future
research should explore scalabl e, cost-efficient models of delivery, such asdigitally-assisted programs, to ensure broader
access.

The mechanism by which cognitive rehabilitation improves brain fog islikely multifactorial. It may involve neuroplastic
changes, where the brain reorganises and forms new neural connections in response to targeted training. It also helps
patients devel op metacognitive strategies, improving their awareness of their cognitive strengths and weaknesses, and
teaching them how to compensate for deficits. The psychological support embedded within many programs also plays
acrucial role, reducing anxiety and improving self-efficacy, which can indirectly enhance cognitive performance. The
interplay of these factors contributes to the observed clinical benefits.

CLINICAL IMPLICATIONS

The data on cognitive rehabilitation for long-COVID brain fog provides a much-needed evidence base for
clinicians facing a deluge of patients with persistent cognitive complaints. For too long, the advice has been
vague, often amounting to 'rest and wait.' Now, we have a structured, non-pharmacological intervention that
demonstrably improves symptoms and functional outcomes.

GPs and specialists should actively screen for cognitive dysfunction in their long-COVID patients and consider
referral to specialised rehabilitation services. While access remains a challenge in many areas, advocating
for the expansion of these programs is essential. The investment in these services will likely pay dividends in
terms of patient quality of life and reduced burden on other healthcare resources.

The industry, particularly digital health companies, has an opportunity to develop and validate scalable,
accessible cognitive rehabilitation platforms. Telehealth delivery has already shown promise, but rigorous
evaluation of digital-only interventions is still needed. The goal should be to democratise access to these
effective strategies, moving beyond the confines of specialist clinics.
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Still, the modest effect sizes on objective neuropsychological tests remind us that this is not a panacea.
Cognitive rehabilitation helps patients manage and mitigate symptoms, but it does not ‘cure' the underlying
pathology. Further research into pharmacological targets and biological mechanisms remains critical for a
more complete solution to long-COVID brain fog.
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