
ABSTRACT  

Background: No studies exist exploring psychiatric outcomes in patients with Long Covid (LC) 

as compared with those who had experienced Covid-19 and completely recovered, nor any that 

explore factors associated with psychiatric outcomes in those with persistent symptoms. Given 

the increased rates of psychiatric illness in disabling medical conditions, LC may be associated 

with comorbid psychopathology. In the setting of patient reports of providers attributing LC 

solely to psychiatric illness, we hypothesized that not all LC individuals experience psychiatric 

symptoms. In order to better characterize psychiatric symptoms in LC and understand the 

contributing factors, we administered an internet-based survey containing standardized 

psychiatric screeners to assess depression, anxiety, and suicidality in those who had recovered 

from Covid-19 and in those with LC.  

Methods: Cross sectional design, with inclusion criteria of confirmed or suspected Covid-19 

illness. LC was defined by at least two months of symptoms, and non-LC one week up to two 

months of symptoms. Total sample size was 6113, with 5638 LC and 475 non-LC.  

Results: Depression, anxiety, or suicidality were identified in 42.8% of those with LC and 28.0% 

of those without LC (p<0.001), while the majority of those with LC (57.2%) and those without 

LC (72%) did not experience these. Suicidal thoughts were reported by 17.3% of LC and 

10.8% of non-LC (p<0.001); 32.7% of LC and 21.8% of non-LC had Patient Health 

Questionnaire-2 (PHQ-2) scores ≥ 3 (p<0.001), and 25.2% of LC and 16.7% of non-LC had 

General Anxiety Disorder-7 (GAD-7) scores ≥ 10 (p<0.001). Individuals with LC displayed 

significantly higher rates of adaptive coping styles on the Brief-COPE scale. Factors that 

were associated with psychiatric outcomes in LC included younger age, greater reductions 

in overall health, income, psychiatric history, limitations to physical activity, financial 

pressure, sex, gender, impact of illness on employment, and negative experiences with 

support from medical professionals, family, friends, partners, and employers. 



Conclusions: Long Covid is not in itself an entity defined by psychiatric challenges, but rather 

one that may include an element of psychiatric comorbidity in a subset of the LC population. 

Anxiety, depression, and suicidality in LC exist at similar rates to those in other debilitating 

medical conditions. Those with LC may be more at risk for these than those with Covid-19 who 

recover. Individuals with LC had higher rates of adaptive coping styles, and multiple illness-

related and social factors were associated with psychiatric outcomes. 

 

INTRODUCTION 

Prolonged symptoms due to COVID-19 infection are prevalent1 and can be debilitating.2 These 

prolonged symptoms are referred to as Long Covid (LC)3, also known as post COVID-19 

condition4 or Post-Acute Sequelae of Covid-19 (PASC)5. The World Health Organization’s 

(WHO) consensus definition of post COVID-19 condition encompasses individuals with probable 

or confirmed SARS-CoV-2 infection with onset of prolonged symptoms usually within three 

months of infection, lasting for at least two months and generally impacting daily functioning.4 

LC is a multi-systemic complex chronic disease that can involve the neurocognitive, respiratory, 

gastrointestinal, and cardiovascular systems, among others.6 Current theories about 

pathophysiology include viral persistence, endothelial dysfunction and persistent clotting, 

immune dysregulation and autoimmunity, and hyperinflammatory states.7 

 

Given the increased rates of psychiatric illness in disabling medical conditions such as cancer 

and asthma,11 Long Covid (LC) may be associated with comorbid psychopathology. The 

frequency with which mental health issues manifest after Covid-19 infection is poorly 

understood, with different reported results depending on study type, methodology, and research 

question asked. A systematic review assessing post-Covid psychiatric symptoms found that the 

most commonly reported psychiatric symptoms were depression and anxiety, with variability in 

incidence and follow up period. The majority of the studies in the review were of hospitalized 



individuals and did not have a control group.9 Studies that include non-hospitalized cohorts and 

non-infected controls find elevated rates of anxiety and depression symptoms after Covid-19 

compared to controls, but lower rates of anxiety and depression compared to severe cases.10 

While suicidality has been postulated to occur in the LC population at higher frequencies 

compared to the general population11, no studies have evaluated this. 

 

Reported rates of psychiatric illness in those who have experienced prior Covid-19 illness are 

elevated compared to the general population12. We have previously shown that individuals with 

LC experience a number of mood symptoms2. LC patient reports highlight stigmatization13 and 

assumptions by others that all their symptoms are due to psychiatric disease14,15, which can 

lead to misdiagnosis16. We hypothesized that not all LC individuals experience significant 

symptoms of depression, anxiety, or suicidality, and that the majority of those with LC did not 

utilize maladaptive coping techniques. The extent of psychiatric symptoms in LC compared to 

those who recovered from Covid-19, and how social, health, and demographic factors relate 

individually to depression, anxiety, and suicidality in LC, has not been evaluated. In order to 

better qualify these psychiatric symptoms, we utilized depression, anxiety, and suicidality 

screening measures, along with a coping scale, and compared responses between those with 

LC and those who were infected with SARS-CoV-2 but did not develop LC. We then evaluated 

associations of demographic, illness, and social factors with anxiety, depression, and suicidality 

in order to better describe the individuals who experience psychiatric comorbidity as part of their 

LC course. 

 

METHODS 

Study setting, sample & data collection: We created and distributed an internet-based cross-

sectional survey.2 Development of the survey began in June 2020, and the Qualtrics survey was 



disseminated starting in September 2020 utilizing social media channels and internet-based 

support groups2. Inclusion criteria for the survey were those 18 years and older with confirmed 

or suspected Covid-19 who were at least one week past their symptom onset date. The survey 

consisted of 128 sequential questions. We utilized adaptive questioning focused on severity and 

incidence of specific symptoms. Participants were given the option to take a break. There were 

no financial incentives. A reminder page at the end of the survey was included as a 

completeness check. Incomplete, expired, and duplicate entries were excluded from analysis. 

The study was approved by the University College London Research Ethics Committee 

(16159.002, UCL, London, UK), and Oregon Health and Science University Institutional Review 

Board (IRB) (Portland, OR, USA), with UCL serving as the primary site. The Weill Cornell 

Medical College IRB granted an exemption. Participants gave written informed consent to 

participate in order to complete the survey.  

To ensure data protection, an MD5 (message-digest algorithm) hash code was generated with 

participants’ email addresses or phone numbers. This one-way cryptographic function ensures 

that participants cannot be de-anonymized within the Qualtrics database. Participant email 

addresses were stored in a General Data Protection Regulation (GDPR)-compliant server in a 

secure data center in the European Union. Cookies that expired between two weeks and one 

month were used to save progress. An IP check was used in conjunction with cookies to 

prevent multiple survey entries from a single device. Incomplete, expired, and duplicate entries 

based upon hash code were excluded from analysis.  

To minimize biases related to testing accessibility and presence of anti-SARS-CoV-2 

antibodies17,18, we used the WHO consensus criteria of probable or confirmed Covid-19 

infection with at least two months of illness4 to define Long Covid. Those who recovered in less 

than two months from a probable or confirmed Covid-19 course were included in a non-LC 



control group. All participants had symptom onset dates between December 2019 and 

September 2021, which allowed for analyzing LC cases up to the start of the Omicron wave.  

Measures: The survey included assessments of individuals’ symptom trajectories over time as 

previously reported2, in addition to social and psychological factors. Question formats included 

Likert scales and check-all-that-apply, with an option to add comments in open-ended form. 

Participants were asked to identify whether they were completely recovered, and if so to 

approximate their last day of symptoms. Participants who were transgender may have chosen 

to identify as either a specific gender or as non-binary depending on their preference. Sex was 

included as a separate variable, assessed by asking participants whether their gender matched 

their sex at birth. Standardized measures included the Patient Health Questionnaire-2 (PHQ-

2)19 to assess depressive symptoms, General Anxiety Disorder-7 (GAD-7)20 to assess anxiety, 

and Brief-COPE21 to assess coping. We elected to use the PHQ-2 over the PHQ-9, as the PHQ-

9 contains several questions assessing somatic symptoms that are common in LC in the 

absence of psychiatric comorbidity2, and thus was expected to create measurement error. The 

PHQ-2 and GAD-7 have established reliability and validity in the medical population,20,22 while 

reliability and validity of the Brief-COPE is established in individuals experiencing traumatic 

events.21  Depression was defined22 as PHQ-2 greater than or equal to 3, and anxiety was 

defined20 as GAD-7 greater than or equal to 10, thereby minimizing flooring effects. These cut 

points are supported by sensitivity and specificity of 0.72 and 0.85 for PHQ-2 scores of 3 or 

greater23, and 0.74 and 0.83 for GAD-7 scores of 10 or greater24. Cut points of 5,10, and 1520 

corresponding to mild, moderate, and severe anxiety were used for graphical depiction in Figure 

1. Those who scored any points on the PHQ suicidality question were grouped together to 

create a binary suicidality variable.  The suicidality question of the PHQ-9 was retained as a 

separate question to assess suicidality in the prior two weeks. An additional question allowed 

individuals to check types of suicidality or self-harm throughout their LC course. We favored 



standardized measures as outcomes in the analysis, as they minimize recall bias. Participants 

were asked to rate, on a scale of 1-10, their overall health pre- and post-Covid-19 illness. 

Differences between these scores were calculated to obtain an overall change in health score. 

Participants were also asked to assess their overall health on the day of survey completion as a 

function of their pre-Covid-19 health.  Participants were able to check off whether they found 

their providers, friends, partners, and family members “harmful,” “dismissive,” “skeptical,” or 

“apathetic,” which we defined broadly as a “negative experience,” and “supportive” or “actively 

engaged in support,” which we defined as a “positive experience.” Financial pressure was 

defined as “lost job or can’t work if self employed,” “can’t afford basic necessities,” or “under 

pressure but able to make ends meet.”  Participants were asked whether their persistent 

symptoms impacted their employment, with this defined as “I needed to reduce my hours 

working remotely or in person,” or “I had to quit my job or was fired.”  

The survey also assessed demographics, presence or absence of specific LC symptoms from a 

provided list, whether participants found a support group helpful to their overall wellbeing, and 

whether they had access to PCR testing. Participants were also given the option to check off 

from a list what new diagnoses they were given by a provider. 

Statistical Analyses 

Univariate & Bivariate Analysis 

We compared rates of depression, anxiety, and suicidality between those with LC and those 

without. We then examined relationships between demographic factors, illness factors, social 

factors, and psychiatric outcomes, in the LC group. Finally, multivariate analyses were 

performed to further describe correlates of psychiatric outcomes in the LC group. 

Statistical tests were performed in SPSS version 27, R, and Python, and results were cross-

checked to confirm accuracy. Complete case analysis on a variable-by-variable basis was 



utilized given the low rates of missing data. Analyses on coping strategies and non-psychiatric 

symptoms were performed by applying a Bonferroni correction to α of 0.05 to assess 

significance. Chi-squared tests were performed to evaluate relationships between categorical 

variables and binary psychiatric outcomes, with the chi-squared test statistic (χ2) and p-values 

reported. For those variables that had more than two categories, pairwise Z-tests with 

Bonferroni-corrected p value of 0.05 were used to determine significantly different proportions 

within a group. T-tests were performed to evaluate relationships between continuous variables 

and binary psychiatric outcomes, with the t-test statistic (t) and p-values reported. 95% 

confidence intervals were calculated for all proportions. Effect size for chi-square tests was 

estimated using the φ coefficient or Cramer’s V, considered small at 0.1, medium at 0.3, and 

large at 0.5. To estimate effect size for t-tests, we calculated cohen’s d, considered small at 0.2, 

medium at 0.5, and large at 0.8.  

 

Predictive models 

We developed formative models to identify how the biological and social variables assessed 

were associated with participants’ psychiatric health. Estimates and confidence intervals were 

estimated using generalized linear models (GLM) for the three psychiatric outcomes: depression 

symptoms, anxiety symptoms, and suicidal ideation. Since this model was developed with a 

non-probability sample, GLM estimates were then compared to more conservative estimates 

identified using least absolute shrinkage and selection operator (LASSO) regression to improve 

generalizability.25,26 

Missing data was imputed using single imputation with the MICE package, as multiple 

imputation is not compatible with LASSO. Odds of screening positive for depression and odds of 

reporting any suicidal ideation were both modeled using logistic regression, and anxiety 



symptom severity was estimated using linear regression. For each outcome and using the full 

LC sample, we first regressed the mental health outcome of interest on all covariates with the 

exception of variables capturing participants’ negative and positive post-illness experience with 

employers due to higher rates of missingness. We then conducted a secondary analysis on a 

subsample of participants who were employed at organizations prior to the start of the COVID-

19 Pandemic (i.e. excluded unemployed and self-employed participants) in order to include 

employer-related variables in the models [see supplementary]. Some variables, such as income, 

provider disbelief, and perception of appropriate medical care were not included in the models 

due to theoretical considerations of collinearity and collider bias.27,28 Variance inflation factors 

were calculated for all variables in the model, ranging from 1.00-1.38.26 

  

Models for both the full and employed samples were then replicated using LASSO regression 

for each of the three psychiatric outcomes.  LASSO regression was selected to account for 

issues related to model overfitting using regularization25. Using the glmnet model, we used k-

fold cross-validation to identify the optimal regularization parameter (𝜆) for each model.29 We 

then regressed each psychiatric outcome on the covariates to identify how our original GLM 

models compared to more conservative point estimates generated with LASSO. Of note, 

regularization techniques for regression do not calculate confidence intervals or standard errors.  

 

A post-hoc statistical power analysis identified that the final models were fully powered. 

 



RESULTS 

Demographics for the cohort are depicted in Table 1. 82% of those who completed the consent 

form started the survey, and 58.5% of those who started the survey completed it. The total 

sample consisted of 5638 participants with LC and 475 without LC. Over 50 countries were 

represented, with the majority (54.8%) from the United States and Canada, and 26.3% from the 

U.K. 19.8% of the participants were healthcare workers. The median duration of illness in the 

non-LC group was 16 days, while the median duration of illness in the LC group was 190 days 

and ongoing at time of survey completion.  

 

LC vs. non-LC 

As shown in Table 1, there were significant differences in sex, age, and area of residence 

between those with LC and those without, with non-LC individuals more likely to be male (χ2  = 

7.38, p = 0.007), younger (χ2  = 53.04, p < 0.001), and more likely to report living in a rural or 

suburban area (χ2  = 42.32, p < 0.001). The proportion of healthcare workers was higher in the 

LC group (χ2  = 4.93, p = 0.026). There were no significant differences in hospitalization 

between LC and non-LC groups, with 9.2% of individuals with LC hospitalized compared with 

6.5% of non-LC. There were no significant differences in prior psychiatric history between those 

with LC (44.4%) and those without (40.3%). 

The majority of participants did not meet cutoffs for any of the three psychiatric outcomes, with 

42.8% (95% CI 41.5,44.1) of those with LC and 28.0% (95% CI 24.0,32.3) of those without LC 

meeting a cutoff for either depression, anxiety, or suicidality (χ2  =39.57, p<0.001). Of those who 

experienced significant depression, anxiety, or suicidality, 44.4% (95% CI 42.2, 46.2) in LC, and 

44.2% (95% CI 35.8, 53.2) in the non-LC group had no psychiatric history. 



There was no significant difference in reported new psychiatric diagnoses between LC (3.0%, 95% 

CI 2.5, 3.4) and non-LC (0.1%, 95% CI 0.0, 2.4) respondents (χ2  =0.94, p=0.33). 

GAD-7 

GAD-7 scores, categorized by severity of anxiety, are depicted in Figure 1.1. 25.2% (24.0, 26.4) 

of LC and 16.7% (13.4, 20.5) of non-LC experienced moderate to severe anxiety, using a binary 

cutoff of GAD >=10, though medians and means of both groups were below the screening cutoff 

GAD-7 score of 10. This difference between groups was significant (χ2  = 16.12, p < 0.001, 

effect size phi = .052).  

PHQ2 

PHQ-2 scores are depicted in Figure 1.2. Using a PHQ-2 cutoff value of 3, 32.7% (31.5, 34.0) of 

LC and 21.8% (18.1, 25.8) of non-LC were depressed; this difference was significant (χ2  = 

23.20, p < 0.001, effect size phi = .062).  

Suicidality 

Suicidality is detailed in Figure 1.3 and Figure 1.4. 17.2% (16.3, 18.3)  of LC and 10.8% (8.1, 

14.0) of non-LC reported suicidal thoughts in the prior two weeks. This difference was significant 

(χ2  = 12.7, p < 0.001, effect size phi = .046).  

Coping 

Overall, the most utilized coping strategies in LC were acceptance, planning, active coping, and 

use of emotional support. The least utilized were denial, substance use, behavioral 

disengagement, and self-blame. As detailed in table 2, compared to non-LC, LC displayed 

significantly higher scores on adaptive coping, use of emotional support, venting, use of 

instrumental support, planning, behavioral disengagement, and self-blame. These differences 

remained significant when eliminating those with a PHQ-2 score of ≥3 from both groups. 

 



Factors associated with psychiatric outcomes in LC 

Demographic-related factors 

Depression was significantly different by gender overall (χ2  = 9.48, p = 0.009), with 32.0% 

(30.6,33.4) of women significantly less likely than 46.3% (35.0,57.8) of non-binary/gender 

nonconforming respondents to be depressed. 34.6% (31.8,37.5) of men were depressed, which 

was not significantly different from women or non-binary/gender nonconforming groups. Anxiety 

was significantly different by gender overall (χ2  = 8.58, p = 0.014), with 39.2% (28.4,50.9) of 

non-binary/gender nonconforming respondents significantly more anxious than 24.5% 

(21.9,27.1) of men, and 25.1% (23.8,26.5) of women. 20.7% (18.3,23.2) of those with male sex 

experienced suicidal thoughts, significantly more (χ2  = 14.21, p < 0.001) than female sex at 

15.9% (14.8,17.0). There were no significant differences in anxiety or depression by sex.  

Overall, there were significant differences in anxiety (χ2  = 18.64, p =0.001), depression (χ2  = 

13.66, p =0.034) and suicidality (χ2  = 18.74, p =0.005) by ancestry. 24.3% (23.1,25.6) of those 

who reported their ancestry as white were anxious, significantly less than those with mixed race 

other than white at 41.9% (30.5,53.9). Those who reported their ancestry as white also had 

lower rates of suicidality than all the other groups (16.4%), and lower rates of depression (32%), 

especially compared to those with mixed ancestry other than white (41.9%), though these were 

both not significant after Bonferroni correction.  

Those with depression (t = -4.10, p<0.001), suicidality (t = -6.74, p<0.001), and anxiety (t = -

12.34, p < 0.001) were significantly more likely to be younger, particularly in the 18-29 year old 

age range. 



We analyzed income in currencies that represented at least 10% of the responses (USD and 

GBP) and created 5 income categories (USD: $0-10k, $10-40k, $40-80k, $85-150k, >$150k; 

UK: £0-20k, £20-40k, £40-60k, £60-80k, >£80k). Participants were asked to report their income 

before the Covid-19 pandemic, and at the time of the survey. Lower income brackets before and 

during the pandemic were associated with higher levels of psychiatric outcomes [income before 

pandemic: anxiety (t= 4.37, p<.001), depression (t = 7.54, p<.001), and suicidal thoughts (t = 

6.94, p<.001]; [ income during the pandemic: anxiety (t = 6.05, p<.001), depression (t = 9.82, 

p<.001), and suicidal thoughts (t = 9.05, p<.001)].  

Those with a prior psychiatric diagnosis  were significantly more likely to experience suicidality 

(χ2  = 94.47, p < 0.001), depression (χ2  = 150.74, p < 0.001), and anxiety (χ2  = 163.67, p < 

0.001). 

 

Symptom and Severity-related factors 

Rates of psychiatric conditions and their relationships with illness factors are detailed in Table 3. 

There were no significant relationships between the number of days of symptoms and 

suicidality, depression, or anxiety. 

Individuals with depression and suicidality had greater overall reductions in health (drops of 2.15 

and 2.17 on a 10-point scale, respectively), with no significant relationship observed between 

change in health and anxiety. Those with depression (t = 19.18, p<0.001), anxiety (t = 10.96, 

p<0.001) and suicidality (t = 12.03, p<0.001) reported lower overall health on the day of the 

survey compared to baseline.  



Those with limitations to their physical activity, compared to those without, were more likely to 

experience depression (χ2  =90.20 , p < 0.001), suicidality (χ2  =33.55 , p < 0.001), and anxiety 

(χ2  =20.72 , p < 0.001). 

Participants who were hospitalized, compared to those who were not, had higher levels of 

depression (χ2  =9.63 , p < 0.05) and suicidal thoughts (χ2  =4.23 , p < 0.05), with no significant 

differences in anxiety. 

We also explored the individual relationships between presence or absence of 144 non-

psychiatric symptoms, and each of the three psychiatric outcomes in the LC group. After 

Bonferonni correction, 26 symptoms were significantly associated with at least one mental 

health outcome and a weak effect size (Cramer’s V of 0.1 to 0.3). No symptom had a medium or 

large effect size (Cramer’s V > 0.3). Significant symptoms included eye and vision symptoms, 

muscle and joint pain, more severe symptoms such as slurring words, hallucinations, and acute 

confusion, several headache and cognitive symptoms, and sexual dysfunction. For any subset 

with a given symptom, the proportion with depression ranged from 31.8%-49.2%, the proportion 

with anxiety ranged from 21.3%-41.9%, and the proportion with suicidal thoughts ranged from 

16.6%-33.8%.  A full list of symptoms and mental health outcomes is in Supplemental Table 1.  

Participants were given the option of reporting new diagnoses made by a medical provider. 

Using a minimum of 25 responses per diagnosis, we identified 14 new non-psychiatric 

diagnoses and explored their relationship to mental health outcomes. Of these, polyneuropathy 

was associated with depression (χ2  =7.04, p = 0.008) and motor, peripheral, or cranial 

neuropathies were associated with suicidal thoughts (χ2  =1.7, p = 0.02). 



3% with LC reported being given a new psychiatric diagnosis. Of those given a new psychiatric 

diagnoses, 33.5% (26.4%, 40.7%) did not meet the threshold for depression, anxiety, or suicidal 

thoughts in the past two weeks. 

Social factors 

Rates of psychiatric symptoms and their relationships with social factors are detailed in Table 3. 

Those who experienced any financial pressure, compared to those who did not, experienced 

more suicidality (χ2  = 137.91, p < 0.001), depression (χ2  =173.62 , p < 0.001), and anxiety (χ2  

= 145.38, p < 0.001). Those whose illness affected their employment experienced more 

suicidality (χ2  =17.80 , p < 0.001), depression (χ2  =25.58 , p < 0.001) , and anxiety (χ2  =13.31, 

p < 0.001).  

Negative experiences with providers were the most frequently reported type of negative 

experience, with 52.9% of respondents reporting them within a median 190 days of illness. This 

was followed by negative experiences with friends (26.3%), employers (22.9%), family (20%), 

and spouse or partner (11.6%). Those who reported that at least one of their doctors conveyed 

they did not believe them, compared to those who did not, were more likely to be depressed (χ2  

= 23.77, p < 0.001), anxious (χ2  =33.55, p < 0.001), and suicidal (χ2  = 29.16, p < 0.001). In 

order to account for the possibility that those with psychiatric symptoms might be more likely to 

report not being believed by a provider, we also compared rates of affirmative responses to this 

question in those with LC compared to those without, after removing all those with a psychiatric 

condition, finding that significantly more with LC reported a doctor did not believe them (71.0% 

vs. 32.6%, χ2  = 145.8, p < 0.001) 

 



Those who experienced negative interactions with their provider, family, friends, partner, or 

employer were more likely to report suicidal thoughts , more likely to be depressed , and more 

likely to be anxious . (p<0.001, Table X).  

Those who experienced positive interactions with their provider, family, friends, partner, or 

employer were less likely to report suicidal thoughts (, less likely to be depressed , and less 

likely to be anxious (. (p<0.001, Table X) 

To assess the need for medical care, participants were able to indicate whether they did not 

need any medical care, and whether they received the appropriate amount of care or less care 

than they needed. 71.1% of respondents reported receiving below the appropriate amount of 

medical care. 21.8% received the appropriate amount of care, and 7.1% reported not needing 

medical care. Those with depression were significantly more likely to report receiving 

significantly below and somewhat below the appropriate amount of care (χ2  =38.99 , p < 0.001). 

Those with suicidal thoughts were significantly more likely to report experiencing significantly 

below and somewhat below the appropriate amount of care and less likely to report receiving 

the appropriate amount of care (χ2  =66.00, p < 0.001). Those with anxiety were significantly 

more likely to report receiving significantly below the appropriate amount of care, and less likely 

to report receiving the appropriate amount of care (χ2  =50.97, p < 0.001). 

There was no significant difference in rates of depression, anxiety, and suicidal thoughts between 

those who joined and did not join a support group. Of those who did join a Covid-specific support 

group, 70% reported that the group moderately to significantly improved their psychological well-

being, with 21.5% reporting no effect, and 8.5% reporting psychological worsening.  

There were no observed significant relationships between psychiatric symptoms and access to 

SARS-CoV-2 diagnostic PCR or antibody testing.  



Overall, those with children were slightly less likely to be anxious (χ2  =4.63 , p = 0.031), 

depressed (χ2  =5.732 , p = 0.017), and suicidal (χ2  =30.43 , p < 0.001). In order to attempt to 

account for the age of children, participants were analyzed separately by age group. Only those 

in the age groups 40-49  (χ2  =9.23 , p = .002) and 50-59  (χ2  =5.661 , p = .017) who had 

children were less likely to experience suicidality. Those in the age group 30-39 with children 

had higher GAD-7 scores (χ2  =4.42 , p = .036). There were no age group specific relationships 

between having children and depression. 



Predictive Models 

GLM and LASSO estimates for these three psychiatric outcomes (depression, anxiety, and 

suicidal ideation) conducted with the full LC sample are presented in Table Xa. GLM and 

LASSO estimates for LC participants employed at organizations (which includes employer 

response variables) are included in Table Xb. Across models, the magnitude of effect for 

variables was modest. LASSO estimates resembled GLM estimates, and were consistently 

attenuated. Observations across models are provided below.  

Full LC Sample  

Demographics 

All results controlled for other covariates. Age greater than 30 years was consistently protective 

against screening positive for depression, anxiety, and suicidal ideation. Men experienced 

increased odds of depression and suicidal ideation compared to women, and non-

binary/genderqueer participants were at increased odds of suicidal ideation. Identifying with 

multiple ancestries was associated with all three mental health outcomes compared to white 

participants. Not having children was associated with increased risk of suicidality but not 

depression, and was associated with decreased risk of  anxiety. 

Medical and Social Support 

Across all three psychiatric outcomes, positive and negative experience with partners was a 

significant factor, while experience with family was less often significant. A positive experience 

with a physician lowered the odds of depression and anxiety; a negative experience increased 

the odds of both.  



Health 

When controlling for other variables in the model, LC-related physical limitations were 

associated with depression and anxiety, and having been hospitalized was associated with 

depression and suicidal ideation. Severity of LC symptoms was associated with all psychiatric 

outcomes. Having “much worse” health emerged as a significant risk factor in the suicidal 

ideation GLM model, when controlling for the other variables. More number of days sick was 

inversely associated with anxiety and depression but positively associated with suicidal 

thoughts. Access to COVID testing was not significant in any of the models. Not having had a 

previous psychiatric diagnosis before becoming ill was consistently associated with better 

depression, anxiety, and suicidal ideation outcomes after developing LC, when controlling for 

other covariates.   

Employment and Finances 

Both financial hardship and job losssince becoming ill was positively associated with 

depression, anxiety, and suicidal ideation. While having reduced number of hours of work 

trended towards significance as a risk factor in suicidal ideation model, it was not significant in 

the other models and was shrunk to zero in the LASSO model estimating odds of depression.  

 
An additional model, of LC patients who were employed at organizations before getting sick, is 

included in the supplementary materials. Negative responses from employers were positively 

associated with screening positive (trend) and severity of anxiety symptoms (significant), but not 

with suicidal ideation. Further information can be found in [TABLE X]. 

 
 



 

 

 

DISCUSSION 

In this first study of psychiatric symptoms in Long Covid as compared with those experiencing 

Covid-19 illness and recovering, we found that LC was associated with greater psychiatric 

symptom burden, while the majority of those with LC do not experience psychiatric symptoms. 

We additionally found that psychiatric symptoms in LC are associated with younger age, 

greater reductions in overall health, symptom severity, loss of income, positive psychiatric 

history, limitations to physical activity, financial pressure, sex, gender, employment 

impacted by illness, and negative experiences with support systems (medical professionals, 

family, friends, partners, and employers). 

 

Psychiatric symptoms are commonly experienced in chronic and debilitating illnesses such as 

cancer, diabetes, and asthma11,20–23, and our findings show similar rates of depression, anxiety, 

and suicidality in LC. Our results also suggest that while both those with LC and those who 

experienced Covid-19 and recovered8,24,25 are at risk for psychiatric sequelae, those with LC 

may be at higher risk due to factors related to dealing with chronic illness. Importantly, 57.2% of 

those with LC did not meet any cutoff for anxiety, depression, and suicidality, reinforcing that LC 

is not in itself an illness defined by psychiatric symptoms. Considering the prevalence of 

physical symptoms in LC without psychiatric comorbidity, screening tools that rely on somatic 

markers of psychiatric illness such as fatigue or tachycardia are likely to overrepresent the 

burden of psychiatric illness in this population. Accounting for this and offering psychiatric 

intervention only to those experiencing psychological difficulties would allow for improved 

utilization of an already taxed mental healthcare system.  



[Ancestry discussion] 

 

Our result also showed higher rates of psychiatric symptoms in some racial/ethnic groups. This 

is in line with recent national data on mental health disparities in historically marginalized 

populations in the wake of the global COVID-19 pandemic, which are related to disparities in 

access to healthcare, psychosocial stressors, and social determinants of health, all factors that 

disproportionately impact marginalized communities. Our findings suggest that  future studies 

should explore these disparities in greater detail, and that comprehensive care for Long COVID 

patients should include assessing for social and community assets and barriers to care30. 

Comparing coping styles in those with LC to those without allows for differentiating between 

coping with acute Covid-19 illness and the stress of the pandemic to coping with LC illness. 

Those with LC had more adaptive approaches to coping, with the largest effect sizes seen in 

increased active coping, instrumental support, and planning, regardless of depressive 

symptoms. 

 

 

 

Alarmingly, 52.9% of the participants reported a negative experience with medical providers 

within the first 6-7 months of illness, and 11.6%-26.3% experienced this with friends, partners, 

family, and employers. This may be partly addressed with improved messaging from health 

groups and governmental bodies emphasizing the symptoms and prevalence of Long Covid. 

Additionally, psychiatric referral in the absence of continued medical workup and treatment is 

one of many ways the stigma of psychologization32 affects patient care. This is partly evidenced 

by the Long Covid respondents who reported not receiving the medical care they needed being 

significantly more likely to experience psychiatric symptoms. Considering the relatively higher 

rates of negative experiences with providers compared to other supports, future studies may 



shed further light on the interplay between healthcare experiences and mental health outcomes 

in this population. Finally, the high prevalence of these negative experiences suggests medical 

harm should be incorporated into mental health research in Long Covid and associated 

conditions moving forward. 

 

70% of participants who joined an online Covid-19 support group found that the group had a 

positive impact on their psychological well-being, suggesting that support groups may have 

potential to be of benefit if led by peers and well moderated.33  

 

Our symptom analysis showed that association of non-psychiatric symptoms with psychiatric 

comorbidity is inconsistent among symptoms in the same organ system: only some cognitive, 

dermatologic, respiratory, headache, smell/taste symptoms were associated with psychiatric 

outcomes, where others in the same category were not. This suggests that symptom analysis 

may be more helpful when symptoms are assessed individually rather than as symptom 

categories. Importantly, of all respondents with cognitive dysfunction, the majority did not have a 

psychiatric condition, further solidifying that the cognitive dysfunction in LC occurs independent 

of psychiatric conditions. 

 

Certain symptoms may reflect a phenotype of LC that is more likely to experience psychiatric 

comorbidity. The presence of acute confusion, vision and hearing symptoms, and hallucinations 

among significant symptoms with higher effect sizes in relation to psychiatric outcomes 

suggests a relevance of encephalopathy/delirium, or clinical pictures similar to post-concussive 

syndrome, though further research is required to better elucidate this. 

 

There have been various prevalence rates reported for suicidality related to the Covid-19 

pandemic 34,35, while no prior studies have evaluated rates of suicidality in those with LC. We 



found those with LC were significantly more likely to experience suicidality compared to those 

who experienced Covid-19 and recovered, which is consistent with higher rates of suicidality in 

chronic illnesses.36 Further studies exploring the factors associated with suicidality in LC may 

add additional insight into areas for intervention and prevention. Having children is classically 

thought of as a protective factor for suicidality29 and this was seen in the group overall. 

However, an analysis by age showed only those aged 40-59 with children had lower rates of 

suicidality, suggesting that there are unique considerations for those with children of particular 

ages. 

 

Across predictive models, not having a pre-existing psychiatric diagnosis before contracting 

COVID significantly reduced risk of post-infection psychiatric symptoms when controlling for 

other covariates. These findings reinforce existing clinical and epidemiological understanding 

that LC is not in itself a psychiatric or somaticized illness. Increased age (i.e. greater than 30 

years) also was also consistently inversely associated with any of the psychiatric outcomes, 

potentially indicating that change in health status may be more emotionally challenging for 

younger adults to navigate. As can be seen in these models, positive response from medical 

providers, family, friends, patients, and employers is not the same as the absence of negative 

responses and vice versa.  

 

STRENGTHS & LIMITATIONS 

 

This study has several strengths. To our knowledge, these findings represent the first 

assessment of psychiatric symptoms in a geographically diverse LC population with a large 

sample size as compared with those who experienced Covid-19 and recovered. It also 



represents one of the few assessments of psychiatric functioning in those who experienced 

Covid-19 and were not hospitalized, and additionally looks at the absence of psychiatric 

symptoms and coping strategies in this population. Additionally, it does not use inappropriate 

depression and anxiety scales for patients with fatigue and autonomic dysfunction. This study 

also has a number of limitations. These results are obtained from a cross-sectional design, so 

causality cannot be inferred. The study also has a non-random cross-sectional sample, which 

comes with a potential for self-report, recall, and social desirability biases. The non-randomness 

in particular requires that the prevalence rates presented be interpreted with caution, as this 

cohort cannot be considered as a representation of all those with LC. The lack of matching 

between LC and non-LC groups is both a strength and limitation, in that these groups may be 

different in key areas, though these also increase the likelihood of a presence of a confounder 

when evaluating psychiatric outcomes. We also urge additional caution with interpreting our 

formative predictive models, since unmeasured confounding is likely, which may affect point 

estimates and confidence intervals.37 Instead we suggest these models be used as a guide to 

generate new hypotheses for future research. 

 

CONCLUSION 

 

In order to best address the psychiatric comorbidities in LC, it is important to recognize that the 

majority of those with LC do not experience psychiatric disease, and that LC is in and of itself 

not a psychiatric entity. Those with LC may be  at increased risk for psychiatric disease 

compared with those who experienced Covid-19 illness without developing LC, which is 

consistent with the development of psychiatric comorbidity in other chronic debilitating medical 

conditions. Appropriate psychiatric interventions in LC should focus on those who 

experience psychiatric challenges while ensuring concomitant workup and treatment of 

ongoing medical issues. 



 

TABLES & FIGURES 

 

 

Table 1. Demographics of survey respondents 

 

Factor 

Number of 

Respondents 

(N=6113) 

Long COVID 

(N=5638) 

Non Long COVID 

(N=475) 

Gender*  

Woman 4756 4413 343 

Man 1247 1126 121 

Non-Binary 92 81 11 

Prefer not to say 10 10 0 

Other 8 8 0 

Age Group*  

18-29 580 495 85 

30-39 1416 1299 117 

40-49 1746 1639 107 

50-59 1143 1354 89 

60-69 707 652 55 

70-79 202 183 19 



80+ 19 16 3 

Ancestry  

Asian, South Asian, South East Asian 171 150 21 

Black 116 98 18 

Hispanic, Latino, or Spanish Origin 197 174 23 

White 5061 4695 366 

Other, including Pacific Islander, 

Indigenous Peoples, Middle Eastern/North 

African 

118 

110 8 

White, and Hispanic, Latino, or Spanish 

Origin 

89 
81 8 

White and Black and either Asian or Other  

and/or Asian, and//or other, as above 

268 
255 13 

 Black and either Asian or Other  and/or 

Asian, and/or Other 

65 
52 13 

Prefer not to answer 28 23 5 

Hospitalization  

Non-hospitalized 5566 5122 444 

Hospitalized 547 516 31 

Healthcare Worker*  

No 4924 4523 401 

Yes 1189 1115 74 



Country of Residence  

United States of America 3119 2901 218 

United Kingdom and Northern Ireland 1609 1502 107 

Canada 232 220 12 

France 191 184 7 

Spain 113 109 4 

Netherlands 81 75 6 

Germany 78 74 4 

Ireland 69 64 5 

Russian Federation 67 39 28 

Other 554 470 77 

 

*significantly different between LC and non-LC at the α = .05 level. 

 



Table 2. 

 



Table 3: 



Table 4: Multivariable analysis of protective and risk factors for developing depressive symptoms, anxiety 

symptoms, or suicidal ideation among patients with long COVID 

 

 Models 

 PHQ-2 GAD-7 Suicidal Ideation 

 
OR 

95% CI & 
Significance Coefficient 

95% CI & 
Significance OR 

95% CI & 
Significance 

Demographic       

Age (>30 years) 0.664 0.4780 - 0.927 *** -1.634 -2.388 - -0.880 *** 0.740 0.560 - 0.979 * 

Male/Man identification 
(ref female/woman) 

- - - - 1.234 1.024 - 1.484 * 

Non-binary/ Gender queer 
identification 
(ref female/woman) 

- - - - 2.106 1.237 - 3.613 ** 

Not having children - - - - 1.216 1.038 - 1.424 * 

Positive, supportive 
response   

 
 

  

Positive medical provider 
response 

0.708 0.579 - 0.863 *** -0.534 -0.997 -0.071 * - - 

Positive friend response 0.566 0.430 - 0.746 *** -1.034 -1.684 - -0.384 ** - - 

Positive partner response - - - - 1.524 1.245 - 1.863 *** 

Negative, stigmatizing 
response 

      

Negative medical provider 
response 

- - 0.502 0.0306 - 0.974 * - - 

Negative friend response   - - 1.180 0.994 - 1.398 

Negative family response 1.289 1.016 - 1.632 * 0.690 0.146 1.233 * - - 

Negative partner response 1.658 1.279 - 2.1460 *** 1.400 0.796 - 2.003 *** - - 

Negative employer 
response 

1.261 1.033 - 1.534 * 0.730 0.281 - 1.179 ** - - 

Health outcomes       

Pre-existing psychiatric 
diagnosis 

0.613 0.509 - 0.739 *** -1.604 -2.017 - -1.191 *** 0.597 0.515 - 0.693 *** 

Severity of LC symptoms 0.978 0.973 - 0.982 *** -0.024 -0.034 - -0.013 *** 0.992 0.988 - 0.995 *** 

Number of days with LC 
symptoms 

- - -0.004 -0.006 - -0.001 ** 1.001 1.001 - 1.002 *** 



Post-illness physical 
limitations 

1.600 1.099 - 2.384 * 0.755 0.037 - 1.474 * - - 

Required a higher level of 
COVID care than received 

0.745 0.597 - 0.931 ** - - 1.428 1.2015 - 1.701 *** 

Hospitalized for COVID - - - - 1.314 1.025 - 1.679 * 

Employment outcomes       

Post-illness job loss - - 1.162 0.156 - 2.168 * 1.442 1.023 - 2.033 * 

Post-illness financial 
hardship 

1.481 1.222 - 1.794 *** 1.123 0.685 - 1.562 *** - - 

Significance codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ' ' 1 
 
Variables not selected by stepwise algorithm for any of the models: Any race/ethnicity/ ancestry identification; Positive family 
response; Positive employer response; Testing access; COVID-related support group; Reduced work hours; Change in overall 
health 
 
All variables are dichotomous with the exception of gender variables (categorical with female/woman as reference group); Severity 
of LC symptoms (continuous); and Number of days with LC symptoms (continuous) 
 
Ref reference category; OR odds ratio, CI confidence interval 
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