

[image: image1]
Beyond mood screening: a pilot study of emotional, cognitive, and somatic concerns in patients with Long COVID












	
	ORIGINAL RESEARCH
published: 17 June 2025
doi: 10.3389/fpsyg.2025.1517299






[image: image2]

Beyond mood screening: a pilot study of emotional, cognitive, and somatic concerns in patients with Long COVID

Tali R. Sorets1*, John-Christopher A. Finley2, W. Curt LaFrance Jr.3,4,5,6, Ryan Van Patten4,5,6, Kristen Mordecai7, Millenia Jimenez8, Stephen Suchy8, Joshua Cahan8, Igor J. Koralnik8, Leora R. Cherney9,10 and Erica Cotton2,8


1Northwestern University Feinberg School of Medicine, Chicago, IL, United States

2Department of Psychiatry and Behavioral Sciences, Northwestern University Feinberg School of Medicine, Chicago, IL, United States

3Departments of Psychiatry and Neurology, Rhode Island Hospital, Brown University, Providence, RI, United States

4VA Providence Health Care System, Providence, RI, United States

5Veterans Affairs Rehabilitation Research and Development Center for Neurorestoration and Neurotechnology, Providence, RI, United States

6Warren Alpert Medical School of Brown University, Providence, RI, United States

7Baltimore Veterans Affairs Medical Center, Baltimore, MD, United States

8Ken and Ruth Davee Department of Neurology, Northwestern University Feinberg School of Medicine, Chicago, IL, United States

9Shirley Ryan Ability Lab, Chicago, IL, United States

10Department of Physical Medicine and Rehabilitation, Northwestern University Feinberg School of Medicine, Chicago, IL, United States

Edited by
Kieren Allinson, Cambridge University Hospitals NHS Foundation Trust, United Kingdom

Reviewed by
Julia Lier, University Hospital Leipzig, Germany
 Mara Dantas Pereira, Federal University of Bahia (UFBA), Brazil
 Ahmad Mohammad Shaddad, Assiut University, Egypt

*Correspondence
 Tali R. Sorets, tali.sorets@northwestern.edu

Received 25 October 2024
 Accepted 21 May 2025
 Published 17 June 2025

Citation
 Sorets TR, Finley J-CA, LaFrance WC Jr, Patten RV, Mordecai K, Jimenez M, Suchy S, Cahan J, Koralnik IJ, Cherney LR and Cotton E (2025) Beyond mood screening: a pilot study of emotional, cognitive, and somatic concerns in patients with Long COVID. Front. Psychol. 16:1517299. doi: 10.3389/fpsyg.2025.1517299



Objective: This descriptive pilot study reported the emotional, cognitive, and somatic concerns of a clinically referred sample of patients with Long COVID using a comprehensive psychological measure. These subjective concerns were considered in the context of other psychological characteristics and historical mental health factors.

Methods: The study sample comprised 26 adults with Long COVID who were referred from a neurology COVID-19 clinic for neuropsychological screening based on the patient's cognitive concerns. Empirically established cutoffs from the Personality Assessment Inventory were used to assess clinically elevated emotional, cognitive, and somatic concerns. Preexisting mental health data were obtained via medical records and clinical interview.

Results: Approximately 62 and 50% of the sample had elevated somatic and cognitive concerns, respectively. Additionally, 42% of the sample exhibited elevated emotional concerns associated with depression, but this was primarily driven by the physiological aspects of depression. Between 15–27% of patients had elevated anxiety-related concerns. Over 80% of the sample had previously received psychotherapy and had been diagnosed with a mental health disorder prior to their SARS-CoV-2 infection. Furthermore, over half of the sample reported a history of abuse, and 12–15% had previously attempted suicide or had been hospitalized for psychiatric reasons.

Conclusions: Findings suggest that patients with Long COVID may present with extensive psychiatric histories and various somatic, cognitive, and emotional concerns. These psychological characteristics may be important for the treatment of Long COVID but may be overlooked using screening measures.
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Introduction

Based on self-report data, one in four adults with COVID-19 may not follow a typical recovery trajectory, reporting persistent symptoms for >12 weeks post-infection (CDC, 2023). This condition is termed Post-Acute Sequelae of SARS-CoV-2 Infection, or colloquially referred to as “Long COVID” (Soriano et al., 2022). Long COVID may not only manifest as somatic concerns (e.g., fatigue or shortness of breath), but also as cognitive (e.g., attentional lapses) or emotional concerns (Perez Giraldo et al., 2023; Cabrera Martimbianco et al., 2021; Cahan et al., 2024; Schretlen et al., 2024; Taquet et al., 2021). There is a wealth of literature examining all these subjective concerns in Long COVID. However, most of these studies have relied on brief screening instruments, have not examined multiple aspects of somatic, emotional, and cognitive concerns in individuals with Long COVID, and have not included a thorough description of historical mental health factors that may influence these concerns (for review, see: Alkodaymi et al., 2022; Montani et al., 2022; Nalbandian et al., 2021; Oronsky et al., 2023; Marchi et al., 2023). Further investigation is necessary, as such concerns and historical factors can impair quality of life and impact treatment outcomes (Lemogne et al., 2023; Carfı̀ et al., 2020).

Emotional concerns including anxiety, depression, and acute stress are commonly described in patients with Long COVID (Méndez et al., 2021; Taquet et al., 2021). However, the relationship between COVID-19 and these concerns remains complicated by the fact that most studies assess anxiety and depression via narrowly focused self-report screening instruments (Bourmistrova et al., 2022; Montani et al., 2022). Depression and anxiety are just two of the many potential emotional concerns following COVID-19 but are also heterogeneous constructs that can manifest as physiological, affective, or mental distress (Thase, 2013; Kung et al., 2021; Szuhany and Simon, 2022). Identifying other aspects of emotional distress (e.g., stress, mania, obsessive-compulsions) and differentiating them based on how they are experienced by the individual may help identify treatment targets (Serafini et al., 2023; Renna et al., 2017). However, screening measures are not typically designed to distinguish between various forms or presentations of psychopathology (Newson et al., 2020; Kotov et al., 2017). Another limitation of these measures is that they generally assess only current symptoms. It may be important to determine whether the emotional concerns identified via screening measures reflect merely the individual's current state or represent more enduring personality traits (Engelmann et al., 2024); this is based on recent studies showing that personality traits, such as neuroticism, may affect how individuals experience somatic symptoms (e.g., fatigue) in Long COVID (Delgado-Alonso et al., 2022).

Consistent with research on other persistent syndromes following acute infection or injury (van Gils et al., 2020; Galvez-Sánchez et al., 2018), there are likely interdependent associations between somatic, cognitive, and emotional concerns in patients with Long COVID (Engelmann et al., 2024). For these reasons, researchers should focus not only on emotional concerns but also on how these may relate to subjective somatic and cognitive issues in individuals with Long COVID. However, most existing research has been unsuccessful in capturing these interdependencies, relying on screening measures that assess only one type of concern (Zimmerman, 2024). Furthermore, there may be discrepancies in the findings across studies that administer multiple screening measures because each measure is based on different normative data. The key corollary here is that screening instruments may not capture the breadth and depth of emotional concerns as well as their associations with somatic and cognitive concerns in individuals with Long COVID. Using screening measures may therefore limit the ability to determine diagnosis, prognosis, and treatment recommendations in Long COVID.

Clinicians and researchers may benefit from using psychological measures that assess various subjective emotional, cognitive, and somatic concerns in individuals with Long COVID. The Personality Assessment Inventory (PAI; Morey, 1991) is among the most well-validated measures of psychological functioning that can be used for these purposes. The PAI not only captures a wide range of emotional, cognitive, and somatic concerns that are often not assessed with screening measures (e.g., delineating between physiological vs. affective vs. emotional aspects of depression and anxiety), but also offers normative data to understand whether such concerns are elevated in comparison to healthy or clinical samples. By reporting a broader range of psychological characteristics and including the severity of these characteristics compared to normative data, the PAI enables better analysis of the patient's presenting concerns and may lead to more targeted and effective treatments. Using the PAI vs. multiple screening measures can also promote more consistency and uniformity in the interpretation of patients' ratings. Unlike most screening instruments, this measure also provides empirically established indicators to flag whether someone is overreporting or underreporting symptoms in such a manner that would render their ratings non-credible and uninterpretable (Morey, 1991). Inclusion of these established indicators enhances reliability of the assessment, thus decreasing measurement bias.

To our knowledge, only two studies (Fry et al., 2023; Whiteside et al., 2022) have reported various emotional, cognitive, and somatic concerns in individuals with Long COVID using the PAI. Both studies included samples with predominately young adult patients who were referred to a post-COVID-19 clinic for clinical neuropsychological evaluation. Whiteside et al. (2022) found that most patients in their sample had clinically elevated depression and anxiety symptoms as well as somatic and cognitive concerns. They speculated that such concerns may be influenced by a vulnerability to psychological distress, premorbid somatic preoccupation influencing patients to seek medical attention, or socioenvironmental factors leading to somatic preoccupation. Consistent with other studies (Lemogne et al., 2023; Wang et al., 2022), these authors suggested that historical psychiatric symptoms might also be contributory. However, these studies did not extensively characterize the patients' historical mental health factors beyond diagnosis, omitting information related to past psychotherapy, pharmacotherapy, psychiatric hospitalization, suicide attempts, and trauma (Alkodaymi et al., 2022; Montani et al., 2022; Nalbandian et al., 2021; Oronsky et al., 2023; Marchi et al., 2023). Consideration of these historical mental health factors may further inform our understanding and treatment of psychological symptoms associated with Long COVID (Mikolić et al., 2019).

In summary, prior research has identified several emotional concerns in patients with Long COVID and noted that these concerns may influence the subjective experience of persistent somatic and cognitive symptoms following COVID-19. However, our understanding of these relationships is complicated by the number of studies relying on screening measures to assess emotional, cognitive, and somatic concerns in patients with Long COVID. To better understand these emotional, cognitive, and somatic concerns, researchers should use more comprehensive assessment measures and also consider the influence of predisposing mental health factors. Fry et al. (2023) and Whiteside et al. (2022) are the only studies that have addressed limitations and investigated the various subjective concerns in patients with Long COVID using comprehensive measures. However, they did not examine any predisposing mental health factors. As such, additional research is needed to expand upon their findings and consider the role of prior mental health factors.


Current study

We sought to expand upon these studies by reporting various psychological characteristics and emotional, cognitive, and somatic concerns in a Long COVID sample. We also characterized these aspects of psychological functioning in the context of various historical mental health factors. Specifically, our aims were to (1) identify patients' emotional, somatic, and cognitive concerns using the PAI, and (2) examine such concerns in the context of the patients' mental health histories. Based on prior research, we hypothesized that (1) PAI scales related to depression, anxiety, somatic, and cognitive concerns would be most frequently elevated, and (2) the majority of patients would have a history of mental health diagnosis and treatment. Based on these initial descriptive findings, we offer some potential explanations regarding the role of preexisting mental health factors and implications for Long COVID mental health evaluation and treatment.




Methods


Participants and procedures

This cross-sectional descriptive pilot study is based on a sample of patients referred for additional neuropsychological screening following evaluation in a neurology COVID-19 clinic. The neurology COVID-19 clinic, from which the patients were referred, evaluates both hospitalized and non-hospitalized patients (the latter being the majority) who present with neurological symptoms following COVID-19, primarily those involving cognitive concerns (for details, see 3). All these patients met criteria for Long-COVID, presenting with ongoing symptoms ≥12 weeks post-COVID-19 symptom onset, with symptoms persisting for a minimum of 2 months (Soriano et al., 2022). Initial COVID-19 diagnosis was confirmed via polymerase chain reaction, serum testing, hospitalization report, or clinically via self-reported symptoms if diagnostic testing was not available at the time of their infection. The neurology COVID-19 clinic screened these patients with select neuropsychological measures from the electronic National Institute of Health Cognitive Toolbox (for details, see Perez Giraldo et al., 2023). Patients who scored one standard deviation below the mean of the normative population were referred for additional neuropsychological screening. This neuropsychological screening included a cognitive screener, neuropsychological clinical interview, and medical records review. The purpose of this neuropsychological screening was to determine if detailed and comprehensive neuropsychological assessment was indicated, and to identify any factors that may be contributing to the patients' cognitive concerns. These neuropsychological screenings were conducted by a board-certified clinical neuropsychologist. All patients consented for their clinical data to be used for research as part of the larger, IRB-approved study investigating the neurological correlates of COVID-19.

Twenty-eight patients underwent additional neuropsychological screening between 6/29/2021 and 12/21/2022, which included the administration of the PAI. We attempted to control for selection bias by including consecutive referrals between this timeframe. Of the 28 patients, two were excluded from the current study analyses because they demonstrated invalid symptom reporting as defined by empirical symptom validity indicators embedded within the PAI. The exact cutoffs used for these validity indicators have been validated in mixed neuropsychiatric samples (Hawes and Boccaccini, 2009; Morey, 2007). Scoring above these cutoffs suggests that an individual is likely responding in an inconsistent manner or in an overly negative manner, above and beyond what is expected for patients with genuine psychopathology. Elevated scores on any of these overreporting scales may render their symptom reporting invalid and uninterpretable. It is important to recognize that although these elevated scores indicate an unusually negative response style, they do not infer the reason or motivation for responding in such manner.

The final sample comprised 26 patients after removing those with invalid symptom reporting. These patients underwent neuropsychological screening evaluation on average 15 months after their initial COVID-19 symptom onset (SD = 7.48; range: 3–30 months). No participants had a history of persistent post-concussive symptoms or a serious neurologic disorder known to significantly impact their psychological functioning (stroke, epilepsy, or dementia); see below for details regarding data collection of past medical history. This study was not preregistered, and data are available upon request.



Measures

The PAI, a well-validated psychological test for clinical evaluations, was used to assess psychological functioning (Martin et al., 2015; Kotov et al., 2017; Morey, 2007). This test comprises 344 items assessing self-reported emotional, somatic, and cognitive concerns as well as characterological traits known to impact treatment response and social support. It includes 22 non-overlapping scales categorized by four validity scales (Inconsistency, Infrequency, Negative Impression, and Positive Impression); 11 clinical scales (Somatic Complaints, Anxiety, Anxiety-Related Disorders, Depression, Mania, Paranoia, Schizophrenia, and Borderline Features, Antisocial Features, Alcohol Problems, and Drug Problems); five treatment scales (Aggression, Suicidal Ideation, Stress, Non-support, and Treatment Rejection); and two interpersonal scales (Dominance and Warmth).

The clinical scales can be broken into subscales that represent more specific descriptions of each construct. For instance, the Anxiety full scale is stratified by cognitive, affective, and physiological subscales, representing different dimensions of anxiety. Clinical scale elevations are determined by an average of the corresponding subscale elevations. Lastly, the PAI includes scales for an Alternative Model of Personality Disorders (e.g., Negative Affectivity, Detachment, Antagonism, Perseveration). Alternative scales were introduced to the PAI to capture a broader range of traits. These scales are designed to offer a more superordinate interpretation of psychopathology as compared to the use of individual scales in isolation (Hopwood et al., 2013). These alternative scales, while presented in the Results section, are still considered experimental and not a primary focus in our study. We presented them to support the development of the PAI. We provided a brief description of each elevated scale in the Results section, but for a full description of the PAI please see Morey (1991).

To draw comparisons to the known literature on Long COVID, we reported these scales based on their assessment of emotional, somatic, or cognitive concerns. We only reported scales that were clinically elevated, which is defined as full scale T-scores ≥70 as compared to a large healthy standardization sample (N > 3,000; Morey, 2007). We reported subscale and alternative scales that were deemed clinically relevant based on T-scores ≥65. Although these cutoffs are empirically established, we also conducted a frequency analysis of elevations based on more stringent cutoffs that are sometimes used in research to improve issues regarding reliability. For this supplemental frequency analysis, clinical elevations were defined by full scale T-scores ≥65 and subscale T-scores ≥70 (see Supplementary Table S1).

Preexisting mental health data were obtained via medical records review and a semi-structured, 1-h clinical interview. The semi-structured clinical interview asked about patients' presenting concerns (cognitive, emotional, somatic), prior neurologic work-up (neuroimaging results, neurocognitive testing, neurologic screenings), self-reported medical history, current medications, sleep, appetite, psychiatric history, substance abuse history, developmental and educational history, occupational history, and family history. To the extent possible, the information elicited during the clinical interview was referenced against the patients' medical records. A research assistant extracted these data that were documented in the clinical interview and the patients' medical records. Preexisting mental health data were defined as occurring before the onset of COVID-19. These data included patients' history of mental health disorders (presence/absence, and type), psychopharmacotherapy or psychotherapy (presence/absence), psychiatric hospitalization (presence/absence, and frequency), suicide attempts (presence/absence, frequency), and abuse (presence/absence, frequency, and type). Criteria for mental health disorder diagnosis was explicitly discussed with patients during the clinical interview and based on the Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (American Psychiatric Association, 2013). To better contextualize participants' data, we also reported their demographics (age, sex, race, and education) and performance on a brief cognitive screener (Montreal Cognitive Assessment; MoCA), which were collected during the neuropsychological screening.




Results


Demographics

As seen in Table 1, most patients were females (85%) in their mid-40s who identified as White (81%) and had an average of 16 years of educational attainment. Most patients (85%) were not hospitalized for COVID-19 and had an average MoCA score of 26/30 at the time of their evaluation.


TABLE 1 Demographics and sample characteristics (N = 26).

[image: Table 1]



Overview of emotional, cognitive, and somatic concerns

The frequency and description of each PAI elevations are described below. Specifically, we described the full scales, subscales, and alternative scales according to whether they assess somatic, cognitive, or emotional concerns. Overall, most patients exhibited multiple elevations across the full scales, subscales, and alternative scales, as defined by full scale T-scores ≥70 and subscale and alternative scale T-scores ≥65. Only three patients did not exhibit any elevated scales. On average, patients exhibited 1.77 full scale elevations (excluding validity scales; SD = 1.92, range: 0–8), 5.92 subscale elevations (SD = 4.62, range: 0–19), and 1.0 alternative scale elevations (SD = 1.73, range: 0–6). Minimal differences were observed in the rate of elevations when full scale T-scores ≥65 and subscale T-scores ≥70 were used as the elevation cutoffs (see Supplementary Table S1).



Somatic concerns

The Somatic Complaints (full) scale evaluates concerns about physical health symptoms. As seen in Table 2, this was the most frequently elevated scale (62%), and all the Somatic Complaints subscales were elevated. Approximately 62 and 65% of patients had elevated scores on the Somatization and Health Concerns subscales, respectively, while 54% had elevations on the Conversion subscale. As with the other subscales, these subscales assess for distinct, non-overlapping concerns. The Health Concerns subscale assesses general worries about health, Somatization assesses preoccupation with physical ailments, and Conversion assesses functional difficulties due to symptoms associated with functional neurological disorder.


TABLE 2 Full scale and subscale personality assessment inventory elevations (N = 26).
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Cognitive concerns

Cognitive concerns regarding attention lapses and concentration difficulties were measured primarily using the Thought Disorders subscale of the Schizophrenia full scale (Morey, 1991). The Thought Disorders subscale was elevated in 50% of the sample, while the Schizophrenia (full) scale was only elevated in <4% of the sample. However, this discrepancy is not unexpected since the Schizophrenia scale should be interpreted by its subscales rather than as a unitary scale (Morey, 1991). No patients had elevations on the other Schizophrenia subscales. Similar to the Thought Disorder findings, the most commonly elevated alternative scale was Distractibility, which assesses one's perceived concentration difficulties.



Emotional concerns

Depression (42%) and Anxiety (27%) were the most commonly elevated full scales pertaining to emotional concerns. All the Depression subscales were elevated, with the Physiological subscale showing the highest elevations compared to the Cognitive and Affective subscales. The Cognitive subscale assesses depressive thoughts (e.g., “I am worthless”), Affective assesses depressive feelings (e.g., sadness), and Physiological assesses depressive symptoms like fatigue or loss of appetite. All the Anxiety subscales were similarly elevated. The Anxiety scale assesses generalized anxiety symptoms, whereas the Anxiety-Related Disorders scale assesses symptoms specific to certain disorders (e.g., presentation of anxiety in obsessive-compulsive disorder) and is best interpreted by its subscales rather than as a unitary scale (Morey, 1991). In comparison to the Anxiety subscale, there were fewer elevations on the Anxiety-Related Disorder subscales relating to trauma, obsessive-compulsive, and phobia disorders.

Approximately 19% of the sample had elevated scores on the Affective Instability subscale, which is within the Borderline full scale, suggesting difficulty with emotion regulation. The Emotional Lability subscale, which also assesses aspects of emotion dysregulation, was elevated in 12% of the sample. In addition to the clinical scales, 12% of the sample had an elevated Stress scale, indicating that these individuals were experiencing significant psychosocial stressors. Furthermore, 12% of the sample produced elevated Perseveration, Anhedonia, and Depressivity alternative scales. The Perseveration subscale assesses the tendency to repeat or “get stuck” on a thought that is typically distressing. The Anhedonia subscale assesses difficulty experiencing pleasure and joy and the Depressivity subscale assesses for feelings of sadness.



Past psychiatric history

Prior to their COVID-19 infection, 85% of the patients received psychotherapy, 42% received psychotropic medications, 12% were hospitalized for psychiatric reasons, and 15% attempted suicide at least once in their lifetime. Approximately 81% of the sample had a psychiatric diagnosis prior to COVID-19, with anxiety, depression, post-traumatic stress disorder (PTSD), and attention-deficit/hyperactivity disorder being the most common. Additionally, over half of the sample disclosed some form of psychological trauma, mostly involving sexual abuse.




Discussion

This study is among the first to provide a detailed report of the emotional, cognitive, and somatic concerns, along with relevant historical mental health factors, in a clinically referred sample of patients with neurologic symptoms following Long COVID. Findings replicate prior studies demonstrating that patients with Long COVID have high rates of somatic and cognitive concerns as well as depression and anxiety, as compared to normative data based on neurotypical samples. However, it is important to note that the current findings should be interpreted with caution given the exploratory and pilot nature of the study as well as the absence of a control group.


Somatic concerns

All somatic concern subscales (conversion, somatization, health concerns) were elevated in our sample, which is unsurprising given that patients were referred from a neurology COVID-19 clinic. These findings are also consistent with previous Long COVID literature (Horn et al., 2021; Willis and Chalder, 2021). Whiteside et al. (2022) and Fry et al. (2023) found that nearly half of their sample had elevated somatic concerns on the PAI, which were primarily driven by health-related concerns. They hypothesized that health-related concerns might prompt individuals to seek medical care; however, this may be biased considering that their studies (like ours) were investigating clinical as opposed to community samples. Compared to community samples, clinically referred samples may include individuals with potentially worse symptoms, those who are privier to changes in their health, as well as those who have better access to healthcare resources. Whiteside et al. (2022) and Fry et al. (2023) also proposed that individuals who are more vigilant of health-related changes might find persistent symptoms more bothersome than others. Somatic concerns are ubiquitous in medical populations (Goldberg and McGee, 2011), but elevated levels of conversion in addition to somatization and health-related anxiety may suggest an overlay with functional neurological disorders (Mavroudis et al., 2023; Picon et al., 2021). The potential transdiagnostic features in functional neurological disorders and Long COVID may be relevant for future research investigation but are beyond the scope of this paper.



Cognitive concerns

The Thought Disorder subscale was the only elevated Schizophrenia subscale in our sample. This scale should be interpreted in isolation, as it is indicative of cognitive concerns rather than psychotic symptoms, which is further supported by the elevated Distractibility scale (Morey, 1991). These elevations were also expected given that patients were referred for further screening due to neurologic symptoms often involving cognitive concerns. Both Whiteside et al. (2022) and Fry et al. (2023) observed a similar elevation and also attributed it to cognitive concerns. It has been well described in the literature that patients with Long COVID report “brain fog” and related cognitive concerns (Graham et al., 2021; Ceban et al., 2022). It has been demonstrated in other neuropsychiatric samples that reported cognitive concerns are typically more severe than compared to impairments on objective cognitive testing (Stillman et al., 2020). Most research on this discrepancy suggests that perceived cognitive impairment is more indicative of depression, anxiety, and somatic concerns rather than actual cognitive ability (Finley et al., 2023; Oyesanya et al., 2020). However, it is possible that standardized testing may not capture subtle cognitive changes. Patients in our sample may have been experiencing mild cognitive sequalae from COVID-19. It is also possible that depression, anxiety, and somatic concerns were driving some of these cognitive concerns, as all patients with cognitive concerns had elevated emotional and somatic concerns. Alternatively, cognitive concerns may increase the propensity for emotional concerns (Oyesanya et al., 2020). Nonetheless, we cannot fully discern the underlying reasons for cognitive concerns, nor the relationship to emotional concerns, in this sample without further investigation. Although every patient within our sample performed one standard deviation below the mean on one subtest of a digitized cognitive screening measure (i.e., National Institute of Health Toolbox), this was documented several months prior to our study evaluation, and they performed within expectation on the MoCA (average MoCA score was 26/30) during the current study evaluation (Islam et al., 2023). Finally, neither the MoCA nor the initial screening measure include well-validated indicators of performance validity to establish the veracity of their cognitive performance. Although the PAI includes validity indicators, recent research suggests that validity indicators embedded within self-report measures should not be used to determine performance validity in neurocognitive testing (Finley, 2024; Finley et al., 2023).



Current emotional concerns

Consistent with previous literature (Bourmistrova et al., 2022; Méndez et al., 2021), our sample reported significant current emotional concerns related to depression, anxiety, and stress. Symptoms associated with these concerns, however, varied widely. Patients generally expressed the greatest concern for physiological symptoms of depression, with less variation observed in anxiety symptoms. Elevations in physiological depression pose the question of whether such symptoms, like fatigue, stem from depression, systemic effects of COVID-19, or both. The elevations in physiological depression may also be due to comorbid medical or psychiatric conditions. Based on the high rates of elevated somatic concerns, it is not surprising that the physiological aspects of depression were also elevated. However, it was unexpected to find that patients did not report similar rates of concerns regarding the physiological aspects of anxiety. Whiteside et al. (2022) and Fry et al. (2023) also noted elevated depression and anxiety concerns in their Long COVID samples, and similarly found that physiological depression symptoms were commonly elevated. Another trend observed in their studies and ours was that about a fifth of patients with Long COVID had elevated concerns regarding traumatic stress. This finding aligns with the literature demonstrating high rates of PTSD and acute traumatic stress in patients with Long COVID (Nalbandian et al., 2021). These distinctions in emotion-related concerns may have different effects on treatment outcomes and adherence. For example, it has been shown that hopelessness within depression is associated with poorer response to antidepressant medication (Papakostas et al., 2007). Further, difficult-to-treat depression is associated with features such as hopelessness, anhedonia and low self-esteem and may require more nuanced treatment approaches (Casey et al., 2013). Lastly, patients with physiological symptoms (e.g., fatigue) may feel physically incapable of attending treatment, thus creating a barrier to care (Trivedi, 2004).



Psychiatric history

In regard to psychiatric history, most patients in our sample had received a mental health disorder diagnosis and psychiatric treatment prior to COVID-19. Several patients reported a history of suicide attempts, psychiatric hospitalizations, and abuse. Whiteside et al. (2022) found that 63% of their sample had at least one historical psychiatric diagnosis, primarily depression, followed by anxiety and PTSD. They found that patients with premorbid psychiatric conditions exhibited more emotional distress on the PAI, suggesting that prior psychiatric history may have partially influenced the high rates of elevated concerns in patients with Long COVID.

Our findings are consistent with the existing literature regarding the high prevalence of prior psychiatric history in those with Long COVID. Further, there is a growing body of evidence that preexisting psychiatric history is a risk factor for Long COVID, yet the nature of this relationship remains uncertain (Lemogne et al., 2023; Wang et al., 2022). As hypothesized in other populations with persistent syndromes (Silverberg and Mikolić, 2023), psychiatric symptoms could be a reaction to Long COVID or a precursor that increases the risk of reporting such symptoms. That said, it must be noted that the psychological symptoms gleaned from the PAI may reflect symptomology from comorbid conditions, as opposed to Long COVID. Further research is required to determine this relationship.



Treatment implications

Elucidating the potential temporally reciprocal association between psychiatric history and psychological characteristics in Long COVID remains an ongoing challenge (Cheng et al., 2023). Discerning these factors, however, does not seem possible without utilizing a comprehensive psychological test (such as the PAI) and conducting a thorough record review (including medical, academic, and prior [neuro]psychological evaluation as needed) and clinical diagnostic interview. These assessment methods allowed us to identify nuances and heterogeneity in psychological concerns among patients referred for the same health condition.

There are well-proposed, psychological interventions used to address emotional, cognitive, and somatic symptoms and concerns in patients with other persistent syndromes, such as persistent post-concussive syndrome, chronic fatigue syndrome, and fibromyalgia (Afari and Buchwald, 2003; Kennedy and Felson, 1996); these interventions may also apply to Long COVID. However, discussion of these approaches is beyond the scope of this paper.

Of note, it may be important to provide education on expected symptom recovery as a proactive (as opposed to reactive) to preventing Long COVID symptoms. Our study, along with existing literature suggests that individuals with preexisting mental health symptoms are at risk for persistent psychological symptoms following SARS-CoV-2 infection. SARS-CoV-2 has not been eradicated and is likely to persist, suggesting potential for a proactive public health intervention. Further investigation is required, but we suggest movement toward early education for patients presenting with COVID-19 and premorbid psychiatric risk factors regarding potential sequelae.



Limitations

The primary limitation is that our study is descriptive in nature and lacks comparison to a control group. Without formal statistical analysis using a comparative group, we cannot confirm the extent to which the severity and frequencies of symptoms reported in our sample significantly differ from the normative population or other clinical populations. However, we did use normative scores gleaned from the PAI, which allows for comparison to other psychiatric conditions. A similar limitation is that we only included reports from a small sample of patients who were referred for neuropsychological screening based on neurologic symptoms involving cognitive concerns, which limits the generalizability of the findings. Our sample also lacked ethno-racial diversity. Ethno-racially minoritized individuals with Long COVID may not seek clinical treatment due to systemic inequities impacting financial and health-related disparities. Indeed, this may explain why our sample was lacking ethno-racial diversity. However, the neurology COVID-19 clinic, where patients were referred from, attempted to mitigate these barriers by not requiring physician referrals for evaluation and by accommodating patients either in-person or in telehealth visits. Nevertheless, our study findings may not be applicable to those who do not fit the ethno-racial makeup of our sample. Additionally, socioeconomic status was not included in the demographic data reported for our patient sample, thus limiting our ability to determine the applicability of study findings to populations of lower socioeconomic status. Future research should use statistical analysis to compare a larger, more diverse sample of patients with Long COVID to a control group. Addressing these potential biases will be necessary to improve the generalizability of the current study findings.

Another limitation is that we included patients who were evaluated at various time points, ranging from 3 to 30 months post-COVID-19 symptom onset, but were unable to control for the potentially confounding effect of symptom duration on the severity of psychological concerns. Future research should control for potential confounding effects such as duration of symptoms. Further, although we provided mental health history preceding participants' COVID-19, we are still unable to fully elucidate the temporally reciprocal relationship between psychological concerns gleaned from the PAI and COVID-19. Thus, it is possible that prior psychiatric conditions independently led to elevations in the PAI. A prospective design that incorporates pre- and post-COVID-19 PAI assessment is needed to examine the extent to which mental health history increases the risk of persistent psychological concerns in patients with Long COVID. If future studies wish to address the aforementioned limitations, statistical modeling will be necessary. It would also be helpful to consider the actual scores from each of the PAI full scales and subscales, rather than a binary elevated score, in future statistical analyses.




Conclusion

These findings suggest that in addition to somatic and cognitive concerns, patients with Long COVID may exhibit extensive psychiatric history and emotional concerns that are unlikely to be detected with mood screeners. Consideration of prior psychiatric history and utilization of comprehensive assessments like the PAI allows for a comprehensive, and potentially patient-centered approach that may inform care for patients with Long COVID.
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Characteristic Mean (standard
deviation; range)

Frequency
(proportion)

Age M = 46.19 (11.68; 29-73)
Education M=1631(172;12-19)
Female sex 22 (84.6%)

Racial identity

Non-Hispanic white 21 (80.8%)
Non-hispanic black 3 (11.5%)
Asian 1(3.8%)
Hispanic 2(7.7%)
MoCA score M =26.41 (2.46; 20-30)
History of COVID-19 hospitalization 4 (15.4%)
History of psychotherapy 22 (84.6%)
History of psychotropic medications 13 (50.0%)
History of psychiatric hospitalization 3 (11.5%)
History of suicide attempt 4 (15.4%)
History of mental health disorder diagnosis 21 (80.8%)
Any mental health disorder

Anxiety disorder 15 (57.7%)
Depression disorder 14 (53.8%)
PTSD or acute stress-related disorder 8 (30.8%)
Attention-deficit/hyperactivity disorder 4 (15.4%)
Adjustment disorder 1(3.8%)
Personality disorder 1(3.8%)
Bipolar 2 disorder 1(3.8%)

History of abuse

Any form of abuse 15 (57.7%)
Physical abuse 5(19.2%)
Emotional abuse 9 (34.6%)
Sexual abuse 9 (34.6%)

COVID-19, Coronavirus Disease; MoCA, Montreal Cognitive Assessment; PTSD, Post-
‘Traumatic Stress Disorder.
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PAI full scales Scale elevati
subscales (propor

frequency
n)

Scales assessing somatic concerns

Somatic concerns 61.5% (16)
Conversion 53.8% (14)
Somatization 61.5% (16)
Health concerns 65.4% (17)

Scales assessing cognitive concerns

Schizophrenia 3.8% (1)
Psychotic experiences 3.8% (1)
Social detachment 11.5% (3)
Thought disorder 50.0% (13)

Scales assessing emotional concerns

Anxiety 26.9% (7)
Cognitive 23.1% (6)
Affective 34.6% (9)
Physiological 27.0% (7)
Anxiety-related disorders 15.4% (4)
Obsessive-compulsive 15.4% (4)
Phobias 15.4% (4)
Traumatic stress 19.2% (5)
Depression 42.3% (11)
Cognitive 27.0% (7)
Affective 30.8% (8)
Physiological 57.7% (15)
Mania 0.0% (0)
Activity level 0.0% (0)
Grandiosity 11.5% (3)
Irritability 0.0% (0)
Paranoia 0.0% (0)
Hypervigilance 3.8% (1)
Persecution 3.8% (1)
Resentment 0.0% (0)
Borderline 3.8% (1)
Affective instability 19.2% (5)
Identity problems 11.5% (3)
Negative relationships 11.5% (3)

Scales assessing treatment-related behaviors

Self-harm 11.5% (3)
Antisocial features 0.0% (0)
Antisocial behaviors 7.7% (2)
Egocentricity 0.0% (0)
Stimulus-seeking 0.0% (0)
Alcohol problems 0.0% (0)
Drug problems 0.0% (0)
Aggression 0.0% (0)
Aggressive attitude 7.7% (2)
Verbal aggression 3.8% (1)
Physical aggression 3.8% (1)
Suicidal ideation 7.7% (2)
Stress 15.4% (4)
Non-support 3.8% (1)
Treatment rejection 0.0% (0)

Scales assessing interpersonal features

Dominance 3.8% (1)

Warmth 0.0% (0)

PAIL, Personality Assessment Inventory. Full scales were considered elevated is they had
T-scores >70, whereas subscales were considered elevated if they had T-scores >65.
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