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Abstract 

Long-COVID, a term used to describe ongoing symptoms following SARS-CoV-2 (COVID-19) 

infection, parallels the course of other post-viral syndromes. Neuropsychiatric symptoms of 

Long-COVID can be persistent and interfere with quality of life and functioning. Within the 

biopsychosocial framework of chronic illness, rehabilitation professionals can address the 

neuropsychiatric sequelae of Long-COVID. However, current practice models are not designed 

to address concurrent psychiatric and cognitive symptoms in adults living with Long-COVID. 

Thus, we present a biopsychosocial framework for Long-COVID and provide treatment 
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strategies based on evidence from current literature of post-viral chronic illness.  These 

recommendations will guide rehabilitation professionals in 1) identifying common 

neuropsychiatric symptoms in Long-COVID that can be targeted for intervention and 2) 

addressing these symptoms via integrative interventions taking into account the biopsychosocial 

presentation of Long-COVID symptoms. 

Keywords 

Long-COVID, Neuropsychiatric, PASC, Post-Viral Syndrome, Fatigue,  Pain, Cognitive 

Rehabilitation, Position Statement 

 

 

 

 

 

Abbreviations 

ICD-10 = International Classification of Diseases, Tenth Edition 

PASC = Post-acute sequalae of SARS-CoV-2 

CNS = Central Nervous System 

PTSD = Post traumatic Stress Disorder 

HIV = Human Immunodeficiency Virus 
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HSE = Herpes simplex encephalopathy 

ME/CFS  = Myalgic Encephalomyelitis/ Chronic Fatigue Syndrome  

 CBT = Cognitive Behavioral Therapy  

PRT = Pain Reprocessing Therapy 

MRI = Magnetic Resonance Imaging 

CR = Cognitive Remediation 

ACT = Acceptance and Commitment Therapy 

TBI = Traumatic Brain Injury 

EFT = Ecosystem Focused Therapy  

PT = Physical Therapy 

OT = Occupational Therapy 

SLP = Speech and Language Pathology 

Background  

 

The constellation of prolonged vascular, pulmonary, musculoskeletal, sensory, and/or 

neurological challenges following SARS-CoV-2 infection have been designated in the ICD-10 as 

“Post COVID-19 condition”, also commonly referred to as “post-acute sequalae of SARS-CoV-2 

(PASC)” or “Long COVID”, among other terms.
2  

Although Long-COVID describes a  

heterogenous range of presentations, the scope of this commentary will focus on 
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neuropsychiatric symptoms. Long-COVID has a similar presentation and course as other post-

viral syndromes.
4
 To date, a staggering number of individuals have been infected with COVID-

19, and an estimated 13 – 33% are experiencing Long-COVID.
1, 5

 Moreover, Black, indigenous, 

Latinx, and other marginalized groups who have been disproportionately impacted by COVID-

19, may be particularly vulnerable to chronic sequelae that are amplified by ongoing healthcare 

inequities.
6 

Long-COVID symptoms are diffuse and contribute to disability and a decline in 

quality of life for affected patients.
7
 Although there is an emerging literature to characterize the 

prolonged recovery process among individuals who experience severe infection and to provide 

recommendations for discrete facets of Long-COVID,
8-11

 its interdependence of physical, 

psychological, and cognitive issues benefit from the contribution of methodology for a holistic 

approach to treatment.   

In this communication, the neuropsychiatric sequelae of Long-COVID are contextualized within 

the framework of the biopsychosocial model (see Figure 1), to include the complex interplay of 

somatic, cognitive, and emotional symptoms.
12, 13 

Further, we examine the parallels between 

Long-COVID and other post-viral infections and chronic medical illnesses to provide a 

theoretical framework for multidisciplinary, evidence-based management of neuropsychiatric 

symptoms. We propose that central tenets for treatment of Long-COVID include assessment,  

identification of neuropsychiatric symptoms, and multi-disciplinary intervention that 

simultaneously targets both psychiatric and cognitive sequelae.    

 

Fig 1 Biopsychosocial model of Long-COVID 
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Long-COVID Parallels to Other Post-Viral Syndromes 

 

Human coronaviruses, including SARS-CoV-2, are known to be neurovirulent, neurotropic, and 

neuro-invasive and may target the brain through multiple pathways, thus contributing to  

neuropsychiatric sequelae.
14

 Primary neuronal infection and secondary immune overactivation, 

mitochondrial and microglial dysfunction,
15

 persistent inflammation and hypercoagulability, 

respiratory and cardiovascular insufficiency, are hypothesized mechanisms of acute and chronic 

neuropsychiatric symptoms of COVID-19.
8, 15-17 

Pathogenic apoptosis, disruption of neuronal 

integrity, secretion of neurotoxins, and excess release of glutamate may also contribute to 

neurological dysfunction.
18

 Chronicity of symptoms itself may promote the development of 
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“central sensitization”; 
19 

a model of CNS plasticity in which adaptation to prolonged nociception 

maintains somatic symptoms like those described in myalgic encephalopathy, fibromyalgia, and 

other pain syndromes.
19  

Central sensitization is a useful construct for explaining persistent 

neuropsychiatric sequelae of Long-COVID, in which nociception reinforces the ongoing 

occurrence of other neuropsychiatric symptoms, thus creating maintenance of chronicity.
20

   

Post-infection factors which are relatively specific to COVID-19 may contribute to symptom 

maintenance as well. For example, grieving the loss of loved ones and colleagues who died of 

this virus, limited medical treatments and access to medical resources, uncertainty of long-term 

prognosis, stigma, discrimination, and ongoing healthcare disparities all exacerbate experienced 

distress and prolong neuropsychiatric symptoms.
21

  Further, COVID-19 illness is a traumatic 

experience for many, and patients hospitalized due to COVID may develop delirium putting 

them at risk for post-traumatic stress disorder (PTSD). However, COVID infection may 

contribute to PTSD regardless of severity and/or hospitalization status.
22, 23

  Thus, specific 

assessment and treatment may be required to address PTSD, per guidelines outlined and 

reviewed by Watkins et al. (2018).
24

   Ongoing stressors specific to the pandemic (e.g., long-term 

social isolation, diminished activity, financial uncertainty, unstable housing) compound 

neuropsychiatric consequences in Long-COVID.
 21, 25

 These individual and sociological stressors 

may potentiate maladaptive behaviors, such as treatment avoidance and unhealthy coping. 
21, 25

 

COVID-19 is one of many viral illnesses to instigate chronic symptoms. Post-viral 

neuropsychiatric symptomatology, including fatigue, is commonly reported following a diverse 

range of infections, including Epstein-Barr, herpes viruses, HIV, rubella, and West Nile 

infections.
26, 27

  Long-COVID has neuropsychiatric symptoms akin to the effects of other chronic 

medical conditions. Continuous fatigue, “brain fog”, mood dysfunction, diminished engagement 
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in daily tasks, and emotional distress are common among patients living with prolonged medical 

challenges, such as cancer and its treatment, trauma secondary to intensive care procedures, 

ME/CFS, or post-concussive syndrome
28-31

 and are frequently under-recognized or invalidated 

by society at large.
31-35

 Diagnostic and interventional approaches to Long-COVID can be gleaned 

from parallels with Myalgic Encephalomyelitis/ Chronic Fatigue Syndrome (ME/CFS), post-

concussive syndrome, herpes simplex encephalopathy (HSE), rubella, West Nile, and human 

immunodeficiency virus (HIV).  

Psychological Interventions in Chronic Medical Illness 

 

Complex post-viral physical, psychological, and cognitive challenges require an integrated and 

multi-disciplinary treatment approach. The goals of neuropsychological intervention for Long-

COVID, are similar to all chronic illness, and include reducing emotional distress, mitigating 

cognitive and physical dysfunction, and ultimately improving quality of life.   

Interventions initiated early in recovery and which focus on ameliorating psychiatric symptoms, 

bolstering adherence to other treatments, and promoting psychological adjustment can reduce 

depression and disability, and improve the quality of life in patients with chronic illness.
36-38

 For 

example, among patients with fibromyalgia, Cognitive Behavioral Therapy (CBT) effectively 

treats symptoms of pain, fatigue, depression, sleep disturbance, and improves coping skills, 

enhancing quality of life.
39

 In patients with chronic back pain, one randomized-controlled trial 

found that participants assigned to pain reprocessing therapy (RPT, a form of CBT) had 

significantly improved sleep, as well as reduced disability, pain, depression, and anger, in 

comparison with matched controls assigned to a placebo condition.
40

 Further, PRT-related 

                  



NEUROREHABILITATION IN LONG-COVID 8 

symptom improvements were associated with decreased evoked pain-related activity on 

functional MRI.
40 

 Similarly, psychological interventions that provide psychoeducation and 

strategies for behavioral activation can improve mood and disability in adults with comorbid 

chronic obstructive pulmonary disease and depression
36, 37

when initiated early in the recovery 

process (i.e., inpatient rehabilitation settings). Post-stroke survivors diagnosed with major 

depressive disorder exhibited reduced depressive symptoms when treated with Ecosystem 

Focused Therapy (EFT). EFT engages caregivers in ameliorating post-stroke functional 

limitations and role changes and may improve physical and cognitive functioning in patients 

relative to controls.
38 

Further, evidence-based treatments such as CBT and cognitive 

rehabilitation (CR) have been used in tandem to effectively to treat neuropsychiatric symptoms 

in a wide variety of medical populations with symptom chronicity including post-concussive 

syndrome,
41, 42

 breast cancer treatment,
43, 44

 and fibromyalgia.
45

  CR and CBT have been 

effective in treating sequelae of other post-viral syndromes, as well as mild to moderate 

traumatic brain injury (TBI).
41, 46 

Moreover, evidence-based practice standards from CR, as used 

for patients with TBI and stroke,
47

 can be applied to treat similar cognitive symptoms in persons 

with Long-COVID.   

Proposed Treatment for Individuals with Long-COVID within a Biopsychosocial Model 

 

By applying evidence-based CBT/CR practices used in other chronic medical conditions, we 

may expect comparable efficacy in the Long-COVID population.  The Stanford Hall Consensus 

Statement, derived from an interdisciplinary rehabilitation specialist meeting in response to the 

current global pandemic, Barker-Davies and colleagues concluded that, “For patients with 
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COVID-19, rehabilitation should be aimed at relieving symptoms of psychological distress and 

improving participation in rehabilitation, physical function and quality of life” (p.951).
11

   

The integration of Cognitive Rehabilitation /Cognitive Behavioral Therapy (CR/CBT) follows 

the biopsychosocial model by addressing symptom-chronicity maintenance, incorporating 

methods of behavioral activation, implementing emotional coping skills, and using cognitive 

remediation strategies that support goal-directed behavior. Although CR/CBT, can be thought of 

as a foundational aspect of treatment for emotional and cognitive symptoms of PASC, we 

propose an integrated treatment is that also incorporates techniques from other evidence based 

treatments, such as Acceptance and Commitment Therapy (ACT) and Mindfulness based 

approaches,
48, 49

 as outlined below in the proposed sequence of components. Goals of treatment 

within an integrated CR/CBT approach include increasing attentional control, developing 

compensatory strategies for self-management of cognitive dysfunction, diminishing impact of 

distress and negative self-perception, and reducing the influence of fatigue on behavioral 

engagement. CR/CBT aims to diminish avoidance and withdrawal that help maintain low mood 

and persistent disability.  CR/CBT integrated with an interdisciplinary and multidisciplinary 

service delivery network of rehabilitation specialists, complements and supplements the 

expertise and co-occurring treatment modalities to promote optimal outcomes. 

Long-COVID Intervention to Address Neuropsychiatric Difficulties 

 

Guided by the expertise of those who have been at the fore of research on the neuropsychiatric 

effects of Long-COVID,
21, 50

 the goal here is to develop a flexible intervention protocol that can 

be utilized in a variety of modalities and platforms to increase accessibility of treatment. 
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Currently, members on the COVID-19 Taskforce of ACRM, drawing from their clinical 

experience with integrated CR/CBT techniques across varied institutions, are collaborating on an 

ordinal sequence of rehabilitative treatments for individuals with Long-COVID.  

In caring for patients with Long-COVID, concurrently addressing both neuropsychiatric 

symptoms and barriers to treatment engagement is paramount. Three basic tenets are essential: 

first, psychoeducation regarding the biopsychosocial model can help patients understand the 

interaction and maintenance of their symptoms, thereby providing a framework for intervention. 

Neuropsychological treatment adherence can be emphasized in terms of longer-term physical 

and cognitive gains, thus diminishing disability. Second, psychoeducation on the hierarchy of 

cognitive domains, specifically the impact of fatigue on arousal,  alertness, and autonomic 

regulation of the sleep wake cycle, can help patients understand the interaction between their 

fatigue and cognitive dysfunction. Third, functionality, rather than causality, needs to be 

emphasized throughout treatment. Such functional orientation bolsters patients’ adjustment and 

promotes their adherence to other treatments. Elements of ACT are utilized throughout 

treatment. For example, tenets that can be applied to Long-COVID include: acknowledging and 

validating the ambiguous nature of Long-COVID, tolerating the unknowns of causality and long-

term prognosis, accepting functional challenges, making daily commitments to a gradual process 

of recovery, engaging with tasks of daily living despite ongoing symptoms, coping with stigma, 

and maintaining symptom management.  

Development of standardized intervention modules, conceptualized as an evidence-based, 

flexible toolbox for use in a variety of settings, would serve as a catalyst for clinical research on 

treatment efficacy in Long-COVID and promote translational research to optimize intervention 
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effectiveness. The exposure and response-prevention aspects of this treatment may also target 

symptoms related to trauma. 

The following sequence with treatment components of CR/CBT is proposed:  

1. Emotion regulation strategies are essential to introduce in the beginning of 

treatment in order to reduce anxiety and negative self-talk that may interfere with 

engagement in treatment protocol.  Emotional strategies will be used throughout 

treatment to modify maladaptive self-messaging about cognitive dysfunction, 

increase tolerance of emotional distress, and diminish task- and treatment- 

avoidance.   

2. Attentional control strategies, memory encoding/retrieval skills, and meta-

cognitive strategies, including goal management training and problem-solving are 

all foundational to the treatment. These skills are consistent with mindfulness 

practice that emphasizes filtering out distraction whilst being fully present in 

order to fully utilize cognitive resources.  

3. Behavioral activation strategies support cognitive functioning in the context of 

fatigue, increasing engagement and self-efficacy through techniques like pacing, 

introduction of aerobic exercise, and activity-scheduling. As these cognitive and 

behavioral strategies are internalized and used during everyday activities, 

increased efficiency of mental resources will contribute to diminished fatigue.   

 Moreover, neuropsychological intervention can foster patients’ momentum in other 

rehabilitation therapies and reintroduction of role functions (e.g., work/school) that may not have 

been resumed since their acute COVID infection. For example, activity-pacing can help patients 

arrange their expenditures of energy to optimize physical engagement in PT, attentional control 
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can help patients master sequencing of everyday functional activities in OT, and meta-cognitive 

strategies can help patients attenuate the downstream impact of cognitive dysfunction on 

language to maximize their progress in SLP. 

 In summary, Long-COVID occurs in a significant proportion of the population, many of 

whom will experience debilitating functional decline. Although the techniques described here are 

a synthesis of evidence-based approaches that have shown efficacy in similar patient 

populations, it is important to note that the research literature on neurorehabilitation specific to 

Long-COVID is nascent and still rapidly evolving; as such, the reader is cautioned against 

interpreting this writing as an assertion that the clinical utility of  CR/CBT exceeds other 

treatment modalities. Nonetheless, integrating and expanding existent evidence-based 

interventions will be vital for improving outcomes of people affected by Long-COVID 

Acknowledgment 

that aspects of this material were presented as part of a symposia for attendees of the ACRM 

Annual Conference 2021. 

Acknowledgment of financial support, including grant numbers 

None 

Conflicts of interest: None 

 

References 

 

                  



NEUROREHABILITATION IN LONG-COVID 13 

1. Al-Jahdhami I, Al-Naamani K, Al-Mawali A. The Post-acute COVID-19 Syndrome (Long 

COVID). Oman Medical Journal 2021, 36(1), e220. https://doi.org/10.5001/omj.2021.91 

2. Duerlund, L. S., Shakar, S., Nielsen, H., & Bodilsen, J. (2022). Positive Predictive Value of 

the ICD-10 Diagnosis Code for Long-COVID. Clinical epidemiology, 14, 141–148. 

https://doi.org/10.2147/CLEP.S344515 

3.  Akbarialiabad, H., Taghrir, M. H., Abdollahi, A., Ghahramani, N., Kumar, M., Paydar, S., 

Razani, B., Mwangi, J., Asadi-Pooya, A. A., Malekmakan, L., & Bastani, B. (2021). Long 

COVID, a comprehensive systematic scoping review. Infection, 49(6), 1163–1186. 

https://doi.org/10.1007/s15010-021-01666-x 

4. Wong, TL, Weitzer, DJ. Long COVID and Myalgic Encephalomyelitis/Chronic Fatigue 

Syndrome (ME/CFS)-A Systemic Review and Comparison of Clinical Presentation and 

Symptomatology. Medicina 2021 (Kaunas, Lithuania), 57(5), 418. 

https://doi.org/10.3390/medicina57050418 

5. Whitaker M, Elliott J, Chadeau-Hyam M, Riley S, Darzi A, Cooke G, ... Elliott P. Persistent 

symptoms following SARS-CoV-2 infection in a random community sample of 508,707 

people. MedRxiv 2021. 

6. Berger, Z., De Jesus, V. A., Assoumou, S. A., & Greenhalgh, T. (2021). Long COVID and 

health inequities: the role of primary care. The Milbank Quarterly, 99(2), 519. 

7. Briggs A, Vassall A. Count the cost of disability caused by COVID-19. Nature 2021, 

593(7860), 502-5. 

8. Maley, J. H., Sandsmark, D. K., Trainor, A., Bass, G. D., Dabrowski, C. L., Magdamo, B. A., 

... & Lane-Fall, M. B. (2022). Six-Month Impairment in Cognition, Mental Health, and 

                  



NEUROREHABILITATION IN LONG-COVID 14 

Physical Function Following COVID-19–Associated Respiratory Failure. Critical care 

explorations, 4(4). 

9. Fine, J. S., Ambrose, A. F., Didehbani, N., Fleming, T. K., Glashan, L., Longo, M., ... & 

Sampsel, S. (2022). Multi-disciplinary collaborative consensus guidance statement on the 

assessment and treatment of cognitive symptoms in patients with post-acute sequelae of 

SARS-CoV-2 infection (PASC). PM and R, 14(1), 96-111. 

10. Herrera, J. E., Niehaus, W. N., Whiteson, J., Azola, A., Baratta, J. M., Fleming, T. K., ... & 

Abramoff, B. (2021). Multidisciplinary collaborative consensus guidance statement on the 

assessment and treatment of fatigue in postacute sequelae of SARS‐ CoV‐ 2 infection 

(PASC) patients. Pm & R, 13(9), 1027. 

11. Barker-Davies RM, O'Sullivan O, Senaratne K, Baker P, Cranley M, Dharm-Datta S, Ellis, 

H, Goodall D, Gough M, Lewis S, Norman J, Papadopoulou T, Roscoe D, Sherwood D, 

Turner P, Walker T, Mistlin A, Phillip R, Nicol AM, Bennett AN … Bahadur S. The Stanford 

Hall consensus statement for post-COVID-19 rehabilitation. British Journal of Sports 

Medicine. 2020, 54(16), 949–59. https://doi.org/10.1136/bjsports-2020-102596 

12. Engel GL. The clinical application of the biopsychosocial model. In The Journal of Medicine 

and Philosophy: A Forum for Bioethics and Philosophy of Medicine 1981. 6(2), 101-24. 

Oxford University Press. 

13. Engert V, Grant JA, Strauss B. Psychosocial factors in disease and treatment—A call for the 

biopsychosocial model. JAMA Psychiatry 2020. 77(10), 996-7. 

14. Bauer L, Laksono BM, deVrij FM, Kushner SA, Harschnitz O, vanRiel D. The 

neuroinvasiveness, neurotropism, and neurovirulence of SARS-CoV-2. Trends in 

Neurosciences. 2022. 

                  



NEUROREHABILITATION IN LONG-COVID 15 

15. Stefano GB, Büttiker P, Weissenberger S, Martin A, Ptacek R, Kream RM. Editorial: The 

Pathogenesis of Long-Term Neuropsychiatric COVID-19 and the Role of Microglia, 

Mitochondria, and Persistent Neuroinflammation: A Hypothesis. Med Sci Monit. 2021 May 

10;27:e933015. doi: 10.12659/MSM.933015. PMID: 34016942; PMCID: PMC8120907. 

16. Levine A, Sacktor N, Becker JT. Studying the neuropsychological sequelae of SARS-CoV-2: 

lessons learned from 35 years of neuroHIV research. Journal of Neurovirology. 2020, 1-15. 

17. Proal, A. D., & VanElzakker, M. B. (2021). Long COVID or Post-acute Sequelae of COVID-

19 (PASC): An Overview of Biological Factors That May Contribute to Persistent 

Symptoms. Frontiers in Microbiology, 12, 698169. 

18. Aghagoli G, Gallo-Marin B, Katchur NJ, Chaves-Sell F, Asaad W F, Murphy SA 

Neurological involvement in COVID-19 and potential mechanisms: a review. Neurocritical 

care. 2021., 34(3), 1062-71. 

19. Latremoliere A, Woolf CJ. Central sensitization: a generator of pain hypersensitivity by 

central neural plasticity. J Pain. 2009 Sep;10(9):895-926. doi: 10.1016/j.jpain.2009.06.012. 

PMID: 19712899; PMCID: PMC2750819. 

20. Adams LM, Turk DC. Psychosocial factors and central sensitivity syndromes. Curr 

Rheumatol Rev. 2015;11(2):96-108. doi: 10.2174/1573397111666150619095330. PMID: 

26088211; PMCID: PMC4728142. 

21. Jaywant A, Bueno-Castellano C, Oberlin LE, Vanderlind WM, Wilkins VM, Cherestal S, ... 

Kanellopoulos D. Psychological interventions on the front lines: A roadmap for the 

development of a behavioral treatment program to mitigate the mental health burden faced by 

COVID-19 survivors. Professional Psychology: Research and Practice. 2021. 

                  



NEUROREHABILITATION IN LONG-COVID 16 

22. Houben-Wilke, S., Goërtz, Y. M., Delbressine, J. M., Vaes, A. W., Meys, R., Machado, F. V., 

... & Janssen, D. J. (2022). The impact of long COVID-19 on mental health: observational 6-

month follow-up study. JMIR mental health, 9(2), e33704. 

23. Mateo, E. R., Puchades, F. G., Ezzeddine, A. A., Asensio, J. S., Saiz, C. R., & López, M. A. 

(2022). Postintensive care syndrome in COVID-19. Unicentric pilot study. Calm does not 

come after the storm. Medicina clinica, S0025-7753. 

24. Watkins, L. E., Sprang, K. R., & Rothbaum, B. O. (2018). Treating PTSD: A review of 

evidence-based psychotherapy interventions. Frontiers in Behavioral Neuroscience, 12, 258. 

https://doi.org/10.3389/fnbeh.2018.00258 

25. Håkansson A. Post-COVID syndrome: Need to include risk of addiction in research and 

multi-disciplinary clinical work. Psychiatry research. 2021, 301, 113961. 

https://doi.org/10.1016/j.psychres.2021.113961 

26. Archer MI. The post-viral syndrome: a review. The Journal of the Royal College of General 

Practitioners. 1987, 37(298), 212-4. 

27. Cope H, Mann A, David A, Pelosi A.. Predictors of chronic "postviral" fatigue. The Lancet. 

1994, 344(8926), 864-8. 

28. Ahles TA, Root JC. Cognitive effects of cancer and cancer treatments. Annual review of 

clinical psychology. 2018, 14, 425-51. 

29. Puntillo, K. A., Max, A., Timsit, J. F., Ruckly, S., Chanques, G., Robleda, G., ... & Azoulay, 

E. (2018). Pain distress: the negative emotion associated with procedures in ICU patients. 

Intensive care medicine, 44(9), 1493-1501. 

                  



NEUROREHABILITATION IN LONG-COVID 17 

30. Gorman JR, Malcarne VL, Roesch SC, Madlensky L, Pierce JP. Depressive symptoms 

among young breast cancer survivors: the importance of reproductive concerns. Breast 

cancer research and treatment. 2010, 123(2), 477-85. 

31. Teodoro T, Edwards MJ, Isaacs JD. A unifying theory for cognitive abnormalities in 

functional neurological disorders, fibromyalgia and chronic fatigue syndrome: systematic 

review. Journal of Neurology, Neurosurgery & Psychiatry. 2018, 89(12), 1308-19. 

32. Byrne EA. Understanding Long Covid: Nosology, social attitudes and stigma. Brain, 

behavior, and immunity. 2022, 99, 17-24. 

33. Lemhöfer C., Sturm C, Loudovici-Krug D, Best N, Gutenbrunner C. The impact of Post-

COVID-Syndrome on functioning–results from a community survey in patients after mild 

and moderate SARS-CoV-2-infections in Germany. Journal of Occupational Medicine and 

Toxicology. 2021., 16(1), 1-9. 

34. Barrantes FJ. The unfolding palette of COVID-19 multisystemic syndrome and its 

neurological manifestations. Brain, Behavior, & Immunity-Health. 2021, 14, 100251. 

35. Garner M, Reith W, Yilmaz U. COVID-19: neurological manifestations-update: What we 

know so far. Der Radiologe. 2021 

36. Alexopoulos GS, Kiosses DN, Sirey JA, Kanellopoulos D, Novitch RS, Ghosh S, ... Raue P 

J. Personalised intervention for people with depression and severe COPD. The British 

Journal of Psychiatry. 2013, 202(3), 235-6. 

37. Alexopoulos GS, Raue PJ, Kanellopoulos D, Mackin S, Arean PA. Problem solving therapy 

for the depression‐ executive dysfunction syndrome of late life. International journal of 

geriatric psychiatry. 2008, 23(8), 782-8. 

                  



NEUROREHABILITATION IN LONG-COVID 18 

38. Alexopoulos GS, Wilkins VM, Marino P, Kanellopoulos D, Reding M, Sirey JA, ... Kiosses, 

DN. Ecosystem focused therapy in poststroke depression: a preliminary study. International 

journal of geriatric psychiatry. 2012, 27(10), 1053-60. 

39. Albajes K, Moix J. Psychological Interventions in Fibromyalgia: An Updated Systematic 

Review. Mediterranean Journal of Clinical Psychology 2021, 9(1). 

40. Ashar YK, Gordon A, Schubiner H, Uipi C, Knight K, Anderson Z, Carlisle J, Polisky L, 

Geuter S, Flood TF, Kragel PA, Dimidjian S, Lumley MA, Wager TD. Effect of Pain 

Reprocessing Therapy vs Placebo and Usual Care for Patients With Chronic Back Pain: A 

Randomized Clinical Trial. JAMA Psychiatry. 2022 Jan 1;79(1):13-23. doi: 

10.1001/jamapsychiatry.2021.2669. PMID: 34586357; PMCID: PMC8482298. 

41. Azariah, A., & Watanabe, T. (2021). Postconcussion syndrome assessment, management, 

and treatment. Brain Injury Medicine, 327-331. 

42. Pedrotty M, Wong TS, Wilde EA, Bigler ED, Laatsch LK. Application of neuropsychology 

and imaging to brain injury and use of the integrative cognitive rehabilitation psychotherapy 

model. NeuroRehabilitation. 202., 49(307-27).  

43. Fernández-Rodríguez C, Villoria-Fernández E, Fernández-García P, González-Fernández S, 

Pérez-Álvarez M. Effects of behavioral activation on the quality of life and emotional state 

of lung cancer and breast cancer patients during chemotherapy treatment. Behavior 

Modification. 2019, 43(2), 151-80. 

44. Klaver KM, Duijts SF, Engelhardt EG, Geusgens CA, Aarts MJ, Ponds RW, ... Schagen SB. 

Cancer-related cognitive problems at work: experiences of survivors and professionals. 

Journal of Cancer Survivorship. 2020, 14(2), 168-78. 

                  



NEUROREHABILITATION IN LONG-COVID 19 

45. Ardila EMG, Suárez E, Mansilla JR, Palomares MJ, Piles STT, López-Arza MVG. Cognitive 

rehabilitation in fibromyalgia and chronic fatigue syndrome: Current advances. In A.M. 

Columbus (Ed.), Advances in psychology research. 2017. Vol. 127, pp. 1 – 13. Nova Science 

Publishers, Inc. 

46. Tiersky LA, Anselmi V, Johnston MV, Kurtyka J, Roosen E, Schwartz T, DeLuca J. A trial 

of neuropsychologic rehabilitation in mild-spectrum traumatic brain injury. Archives of 

Physical Medicine and Rehabilitation 2005 86(8), 1565-74. 

47. Cicerone KD, Goldin Y, Ganci K, Rosenbaum A, Wethe J V, Langenbahn DM, ... Harley JP. 

Evidence-based cognitive rehabilitation: systematic review of the literature from 2009 

through 2014. Archives of physical medicine and rehabilitation. 2019, 100(8), 1515-33. 

  

48. Luoma, J. B., Hayes, S. C., & Walser, R. D. (2007). Learning ACT: An acceptance and 

commitment therapy skills-training manual for therapists. New Harbinger Publications.  

49. Kabat-Zinn, J. (2003). Mindfulness-based stress reduction (MBSR). Constructivism in the 

Human Sciences, 8(2), 73. https://doi.org/10.1093/clipsy.bpg016 

50. Parkin A, Davison J, Tarrant R, Ross D, Halpin S, Simms A, ... Sivan M. A multidisciplinary 

NHS COVID-19 service to manage post-COVID-19 syndrome in the community. Journal of 

primary care & community health 2021, 12, 21501327211010994. 

                  


