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Background: This study aimed to examine the course of depression 

and anxiety in COVID-19 survivors with a psychiatric history 

compared with those without a psychiatric history.  

Methods: A web-based cross-sectional survey for COVID-19 survivors 

was conducted from July to September 2021. A total of 6016 COVID-

19 survivors, the accuracy of whose responses was determined to be 

assured, were included in analyses. Exposures included psychiatric 

history and time since COVID-19 infection, and the main outcomes and 

measures included severity of depression and anxiety, as assessed using 

the Patient Health Questionnaire-9 (PHQ-9) and Generalized Anxiety 

Disorder-7 (GAD-7), respectively.  

Results: Mean severity of PHQ-9 and GAD-7 were significantly higher 

in participants with a psychiatric history than in those without a 

psychiatric history. Two-way analysis of covariance for PHQ-9 showed 

a significant main effect of the presence of psychiatric history and a 

significant interaction effect of psychiatric history × time since 

infection. Two-way analysis of covariance for the GAD-7 score 

revealed a significant main effect of the presence of psychiatric history 

and time since COVID-19 infection and the interaction effect of these 

factors. 

Conclusions: The course of depression and anxiety was more severe in 

COVID-19 survivors with a psychiatric history than in those without a 

psychiatric history. 

 
Copy Right, IJAR, 2023,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Psychiatric symptoms such as depression and anxiety after COVID-19 infection are among the most serious issues 

that persist during acute, long-COVID, and post-COVID periods [1]. Among COVID-recovered patients, 20.6% had 

depression and 31.4% had anxiety at 4 months after infection [2]. A meta-analysis also found that, among COVID-

recovered patients, 14% to 44% had general anxiety disorder and 19.2% to 21.5% had depression 4 months after 

infection [3]. Depression and anxiety persisted in 23% of survivors at 6 months and 26% at 12 months after 

infection, and the proportion of individuals having these symptoms was higher compared with controls [4-6]. 

Furthermore, the risk of mental health problems as sequelae were higher in COVID-recovered patients than in 
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influenza survivors and those with other respiratory infectious diseases [5-7]. Depression and anxiety reduce quality 

of life and can cause tremendous economic loss to society as a whole [8-10]. Therefore, it is important to clarify the 

course of psychiatric symptoms such as depression and anxiety in COVID-recovered patients. A systematic review 

of this course pattern revealed conflicting results in the literature [11]. For example, one study reported that the 

severity of depression in COVID-recovered patients had normalized at 1-month follow-up[12], whereas other 

studies reported a poor course or no change [7,13– 15]. As for anxiety, similarly, there are reports of improvement, 

worsening, and no change, with no agreement on the course. [7,12-16]. Given these differences in the course of 

psychiatric symptoms among studies, the course might be influenced by potential background factors. 

 

Several factors have been found to be associated with psychiatric symptoms after COVID-19, with psychiatric 

history presumably one of the most important factors. People who have psychiatric histories are more likely to have 

psychiatric symptoms after an adverse experience [17]. Experiences of COVID-19 infection are extremely painful 

[18–22], and these distressing experiences affect mental health in COVID-recovered patients indeed [23]. 

Considering them, COVID-recovered patients with a psychiatric history might be more affected by the adversity of 

infection and more likely to have current psychiatric symptoms after infection. Furthermore, inflammation with 

COVID-19 infection is related to depression and anxiety in COVID-recovered patients [24–27]. Given the neuro 

inflammation hypothesis of psychiatric disorders, a psychiatric history promotes neuro inflammation in COVID-19 

infection. As a result, those with a psychiatric history tend to have more severe depression and anxiety as sequelae 

of COVID-19 infection by neuroinflammation. Based on these psychological and biological pathways, psychiatric 

history is presumed to contribute to the course of psychiatric symptoms as COVID-19 sequelae, although it remains 

unclear whether the course of psychiatric symptoms as sequelae of COVID-19 differs between COVID-recovered 

patients with a psychiatric history and those without. 

 

A study reports that several psychiatric symptoms at 1 and 3 months are already known to be worse in COVID-

recovered patients with a psychiatric history than in those without a psychiatric history [12]. However, the course 

should be confirmed over a longer term, given the reports of psychiatric symptoms lingering after 6 or even 12 

months [4], and interaction effects should be examined with a larger sample. If their depression and anxiety are not 

improved over time as well as severity, they need to be treated rather than waiting for spontaneous remission. 

Therefore, clarifying the course of their psychiatric symptoms is an important for treatment decision making. 

The purpose of this study was to examine whether the severity of psychiatric symptoms over time after COVID-19 

infection differs depending on the presence or absence of a psychiatric history before COVID-19 infection. We 

hypothesized that psychiatric symptoms would improve over time in those without a psychiatric history but worsen 

over time in those with a psychiatric history. This hypothesis will help determine whether spontaneous remission 

can be expected or treatment would be necessary for psychiatric symptoms as sequelae of COVID-19. 

 

Material and Methods:- 
A web-based cross-sectional survey of participants who had been infected with COVID-19 infection was conducted 

from July 2021 to September 2021 in India. Participants were recruited from a major internet survey agency with a 

survey panel of approximately 2.2 million registered individuals in 2019.To advertise the survey panel of the 

internet survey agency to participate the survey, an email was sent to the survey panel encouraging them to 

participate in the survey via a survey link posted on the homepage accessible only to the survey panel. The survey 

link can only be accessed once per person by those registered with the survey panel. The survey panel was asked to 

complete the screening questionnaire to identify subjects who meet the inclusion criteria. Those who agreed to 

respond to the screening questionnaire and met the inclusion criteria were asked to complete the survey 

questionnaire. Those who responded to the survey questionnaire but met the following exclusion criteria were 

excluded from the analysis. 

 

We included individuals who responded ―yes‖ to the question ―Have you ever been infected with COVID-19?‖. 

Among participants who responded ―yes‖ to the question and completed the questionnaire, we excluded the 

following from the analyses: (a) those who selected incorrect alternatives to the dummy question (i.e., the fraudulent 

response in this study); (b) those who disclosed having not been infected while answering the survey;(c) those 

whose time since infection was outside the range of 0 to 20 months based on the date of introduction of COVID-19 ; 

(d) those who selected ―others‖ for the question about educational attainment and did not reclassify their educational 

attainment as a free-text response. In addition, those who discontinued their responses to the questionnaire were 

excluded from the analysis. 
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Two scales were used to measure depression and anxiety. Severity of depression was measured by using the Patient 

Health Questionnaire-9 (PHQ-9), which has high validity and reliability [29,30] and consists of 9 items rated on a 4-

point scale: (0) not at all, (1) several days, (2) more than half the days, and (3) nearly every day.The severity of 

anxiety was measured using the Generalized Anxiety Disorder-7 (GAD-7), which has high validity and reliability 

[31,32] and consists of 7 items rated on the same 4-point scale as the PHQ-9. In both scales, a higher total score 

indicatesgreater symptom severity. 

 

Results:- 
Among 9505 individuals who reported being COVID-recovered patients, 6016 were included in the analyses. 

In total, mean PHQ-9 and GAD-7 scores were 5.19 (SD = 5.91) and 3.34 (SD = 4.71), respectively. The severity of 

depression and anxiety was significantly higher in participants with a psychiatric history than in those without a 

psychiatric history (PHQ-9, 9.74 (SD = 7.02) vs. 4.21 (SD = 5.14),p < 0.001; GAD-7, 7.09 (SD = 5.85) vs. 2.54 (SD 

= 4.0), p < 0.001). Mean time since COVID-19 infection was 4.5 (SD = 4.37) months, which was significantly 

longer in participants with a psychiatric history than in those without a psychiatric history (mean 4.44 (SD = 4.36) 

vs. mean 4.79 (SD = 4.42), p = 0.018). 

 

In participants with a psychiatric history, the PHQ-9 mean score was 8.95 (SE = 0.40) at <1 month, 8.42 (SE = 0.36) 

at ≥1 month, 9.69 (SE = 0.33) at ≥3 months, and 9.23 (0.27) at ≥6 months. In participants without a psychiatric 

history, the mean score was 5.02 ( SE = 0.17) at <1 month, 4.44 (SE = 0.15) at ≥1 month, 4.01 (SE = 0.16) at ≥3 

months,and 4.10(SE=0.13) at ≥6 months.Two-way ANOVA for the PHQ-9 revealed a significant main effect of 

psychiatric history and significant interaction effect of psychiatric history × time since COVID-19 infection (SS = 

23,979.86, df = 1, MS = 23,979.86, F = 791.81, η2 = 0.12, p < 0.001; SS = 541.56, df = 3, MS = 180.52, F = 5.96, 

η2 = 0.003, p < 0.001). The main effect of psychiatric history and the interaction effect of psychiatric history × time 

since COVID-19 infection were maintained at ANCOVA.These main and interaction effects were maintained after 

adjusting for additional covariates such as the presence of sequelae. 

 

In participants with a psychiatric history, the mean GAD-7 score was 5.80 (SE = 0.32) at <1 month, 5.78 (SE = 

0.28) at ≥1 month, 7.27 (SE = 0.27) at ≥ 3 months, and 7.02 (SE = 0.12) at ≥6 months. In participants without a 

psychiatric history, the mean score was 2.76 (SE = 0.14) at <1 month, 2.65 (SE = 0.12) at ≥1 month, 2.61 (SE = 

0.13) at ≥3 months, and 2.56 (SE = 0.11) at ≥6 months. 

 

Two-way ANOVA for GAD-7 revealed a significant main effect of psychiatric history and time since COVID-19 

infection, as well as an interaction effect of these factors (SS = 15 ,712.37, df = 1, MS = 15,712.37, F = 824.14, η2 = 

0.12, p < 0.001; SS = 284.56, df = 3,MS = 94.85, F = 4.98, η2 = 0.002, p = 0.002; SS = 478.57, df = 3, MS = 159.52 

, F = 8.37,η2 = 0.004 , p < 0.001 ).These relationships remained after adjusting for covariates at ANCOVA . These 

main and interaction effects were maintained after adjusting for additional covariates such as the presence of 

sequelae. The simple-effects test for GAD-7 showed a significant difference between participants with a psychiatric 

history and participants without a psychiatric history at all times since COVID-19 infection (p < 0.001). Anxiety in 

participants with a psychiatric history was lower at <1 month than at ≥3 months and ≥6 months (≥3 months,p < 

0.001; ≥6 months, p = 0.002), and lower at ≥1 month than at ≥3 months and ≥6 months (≥3 months, p = 0.001; ≥6 

months, p = 0.005). No significant differences were found in participants without a psychiatric history.  

 

Discussion:- 
To our knowledge, this is the second study to examine differences in the course of depression and anxiety after 

COVID-19 infection between those with and without a psychiatric history. In this study, the sample size was much 

larger and the follow-up period was much longer than in the first study [12]. Our cross-sectional survey indicates 

that the severity of depression persists over time in COVID-recovered patients with a psychiatric history, whereas it 

decreases gradually with time in those without a psychiatric history. In contrast, the severity of anxiety increased 

progressively in COVID-recovered patients with a psychiatric history but not in those without a psychiatric history. 

 

The course of depression and anxiety was indicated to be favorable over time in COVID-recovered patients without 

a psychiatric history, but not in those with a psychiatric history. This finding was consist with the studies by Taquet 

et al. and Matalon et al., which suggested that the risk of psychiatric symptoms such as depression and anxiety in 

COVID-recovered patients decreases after 1 month [7,12].In the present study, depressive symptoms remained 

unchanged and anxiety symptoms worsened in COVID-recovered patients with a psychiatric history, which is 
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similar to the results of Iqbal et al. and Lorenzo et al., suggesting that psychological symptoms do not improve with 

time [14 ,15]. 

 

A systematic review of the course of depression in COVID-recovered patients found conflicting results [11], 

possibly due to different proportions of participants with a psychiatric history included in each study. A previous 

study failed to find an interaction effect of psychiatric history and time since COVID-19 infection, with depression 

maintained regardless of psychiatric history [12]. In that study, depression within the first 3 months was similar to 

that in Mazza‘s study [12]. Given this similarity, the present study explored a longer course than the previous one, 

revealing the difference in the course of depression severity between those with and without a psychiatric history. 

Therefore, early detection and care might require monitoring depression and anxiety of those with a psychiatric 

history for a more extended period (e.g., 6 months or more). The bidirectional relationship between COVID-19  

and psychiatric disorders have been clarified[5] while COVID-19 infection predisposes to psychiatric disorder[2– 

5], having psychiatric disorders is a risk factor of post-acute sequelae of COVID-19 infection[17]. Our findings are 

thought to add the perspective of change over time to this relationship. 

 

Our finding might be explained from the view of psychosocial and biological perspective. In the view of 

psychosocial factors, COVID-recovered patients can often experience various psychosocial burdens such as stigma [ 

18,19],feeling guilty [20,21], and concern about symptom reactivation and reinfection [19]. These psychosocial 

stressors affect psychiatric symptoms in COVID-recovered patients [22]. While higher resilience contributes lowers 

severity of psychiatric symptom in COVID-recovered patients [42]. Considering individuals with a psychiatric 

history tend to be less resilient in general [17], COVID recovered patients with a psychiatric history might need 

more time to recover their mental health due to reduced resilience in managing an adverse experience such as a 

COVID-19 infection [27]. 

 

Biological factors are another possible factor. For example, residual inflammation and microvascular dysregulation, 

the gut microbiome and autoimmune phenomena are recently found to lead to COVID-19 sequelae including 

neuropsychiatric symptoms [27]. In particular, some studies indicate that increased inflammation associated with 

COVID-19 is related with subsequent depressive and anxiety symptoms [25 –27]. It is widely known that 

inflammation is one of the etiological factors of psychiatric disorders. Therefore, people with a psychiatric history 

might be more likely to experience worsening or prolonged psychiatric symptoms such as depression and anxiety 

due to inflammation. Given the neurodegeneration associated with the brain‘s inflammatory response [24–26], as 

well as the biological mechanisms involved, an individual with a psychiatric history is unlikely to recover in a short 

period of time. 

 

This study has some limitations. First, the presence or absence of infection was anonymously confirmed by self-

report. Furthermore, self-reported diagnoses sometimes differ from those made by physicians and may be incorrect 

due to misunderstanding or memory impairment. However, the survey contractor took measures to prevent false 

negatives through incentives for respondents as well as a sufficient sample size. Additionally, the incidence rate of 

infected cases among all screening respondents in this survey was 1.93%, close to the cumulative rate of infected 

cases at that time, which was about 1.4% [43]. 

 

Therefore, we can assume that there was no remarkable discrepancy. Nevertheless, the factuality and objectivity of 

the data are still limited, given the self-reporting and recall bias. Second, this was a cross-sectional survey, and thus 

causal inferences cannot be made. In particular, it is necessary to assume the impact of differences in social 

environment at different times of infection, such as phases of the infection spread situation or amount of accurate 

information about COVID-19. However, a cross-sectional self-report survey was the only way to quickly and clearly 

show the progress of each period of time since infection with such a large sample size. Third, sampling bias should 

be mentioned. 

 

Conclusion:- 

Our study revealed that the severity of depression and anxiety as COVID-19 sequelae 

might progressively decrease or remain low in COVID-recovered patients without a psychiatric history, whereas 

these might remain constant or worsen in COVID-recovered patients with a psychiatric history. In COVID-

recovered patients with a psychiatric history, subsequent depression and anxiety might not remit spontaneously.  
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Therefore, COVID-recovered patients with psychiatric histories should be carefully monitored and provided special 

care.Since this study has several limitations mentioned above, longitudinal studies should be conducted in the future 

to further verify the implications found in this study. 

 

Informed Consent: 
Written informed consent was taken from patients . 

 

Ethical Approval:  

Taken from the Institutional Ethical committee of Jaipur National University Institute of Medical Science and 

Research. 

 

Source of Funding-  

Funding source was self 

 

Conflict of Interest- 

There was no conflict of interest. 

 

References:- 
1.World Health Organization. A Clinical Case Definition of post COVID-19 Condition by a Delphi Consensus. 6 

October 2021.Available online: https://apps.who.int/iris/handle/10665/345824 (accessed on 9 August 2022). 

2. Morin, L.; Savale, L.; Pham, T.; Colle, R.; Figueiredo, S.; Harrois, A.; Gasnier, M.; Lecoq, A.L.; Meyrignac, O.; 

Noel, N.; et al.Four-Month Clinical Status of a Cohort of Patients after Hospitalization for COVID-19. JAMA 2021, 

325,1525–1534.[CrossRef][PubMed] 

3. Groff, D.; Sun, A.; Ssentongo, A.E.; Ba, D.M.; Parsons, N.; Poudel, G.R.; Lekoubou, A.; Oh, J.S.; Ericson, J.E.; 

Ssentongo, P.; et al.Short-Term and Long-Term Rates of Postacute Sequelae of SARS-CoV-2 Infection. JAMA 

Netw. Open 2021, 4, e2128568. [CrossRef][PubMed] 

4. Huang, L.; Yao, Q.; Gu, X.; Wang, Q.; Ren, L.; Wang, Y.; Hu, P.; Guo, L.; Liu, M.; Xu, J.; et al. 1-Year 

Outcomes in Hospital Survivors with COVID-19: A Longitudinal Cohort Study. Lancet 2021, 398, 747–758. 

[CrossRef] 

5. Taquet, M.; Luciano, S.; Geddes, J.R.; Harrison, P.J. Bidirectional Associations between COVID-19 and 

Psychiatric Disorder:Retrospective Cohort Studies of 62 354 COVID-19 Cases in the USA. Lancet Psychiatry 2021, 

8,130–140.[CrossRef] 

6. Xie, Y.; Xu, E.; Al-Aly, Z. Risks of Mental Health Outcomes in People with COVID-19: Cohort Study. BMJ 

2022,376,e068993.[CrossRef][PubMed] 

7. Taquet, M.; Geddes, J.R.; Husain, M.; Luciano, S.; Harrison, P.J. Articles 6-Month Neurological and Psychiatric 

Outcomes in 236379 Survivors of COVID-19: A Retrospective Cohort Study Using Electronic Health Records. 

Lancet  Psychiatry 2021, 8, 416–427.[CrossRef] 

8. Knapp, M.; Wong, G. Economics and Mental Health: The Current Scenario. World Psychiatry 2020, 19, 3–14. 

[CrossRef] 

9. König, H.; König, H.-H.; Konnopka, A. The Excess Costs of Depression: A Systematic Review and Meta-

Analysis. Epidemiol.Psychiatr. Sci. 2020, 29, 1–16. [CrossRef] 

10. Konnopka, A.; König, H. Economic Burden of Anxiety Disorders: A Systematic Review and Meta-Analysis. 

Pharmacoeconomics 2020, 38, 25–37. [CrossRef] 

11. Schou, T.M.; Joca, S.; Wegener, G.; Bay-Richter, C. Psychiatric and Neuropsychiatric Sequelae of COVID-19—

A Systematic Review. 

Brain. Behav. Immun. 2021, 97, 328–348. [CrossRef]  

12. Matalon, N.; Dorman-Ilan, S.; Hasson-Ohayon, I.; Hertz-Palmor, N.; Shani, S.; Basel, D.; Gross, R.; Chen, W.; 

Abramovich,A.;Afek, A.; et al. Trajectories of Post-Traumatic Stress Symptoms, Anxiety, and Depression in 

Hospitalized COVID-19 Patients: A One-Month Follow-Up. J. Psychosom. Res. 2021, 143, 110399. [CrossRef] 

[PubMed] 

13. Mazza, M.G.; Palladini, M.; De Lorenzo, R.; Magnaghi, C.; Poletti, S.; Furlan, R.; Ciceri, F.; Rovere-Querini, 

P.; Benedetti ,F.Persistent Psychopathology and Neurocognitive Impairment in COVID-19 Survivors: Effect of 

Inflammatory Biomarkers at Three-Month Follow-Up. Brain. Behav. Immun. 2021, 94, 138–147. [CrossRef] 

[PubMed] 

14. Iqbal, A.; Iqbal, K.; Arshad Ali, S.; Azim, D.; Farid, E.; Baig, M.D.; Bin Arif, T.; Raza, M. The COVID-19 

Sequelae: A Cross-Sectional Evaluation of Post-Recovery Symptoms and the Need for Rehabilitation of COVID-19 



ISSN: 2320-5407                                                                            Int. J. Adv. Res. 11(01), 930-936 

935 

 

Survivors.Cureus 2021, 13, e13080.[CrossRef] [PubMed] 

15. De Lorenzo, R.; Cinel, E.; Cilla, M.; Compagnone, N.; Ferrante, M.; Falbo, E.; Patrizi, A.; Castellani, J.; 

Magnaghi, C.; Calvisi, S.L ;et al. Physical and Psychological Sequelae at Three Months after Acute Illness in 

COVID-19 Survivors. Panminerva Med. 2021.[CrossRef] [PubMed] 

16. Chevinsky, J.R.; Tao, G.; Lavery, A.M.; Kukielka, E.A.; Click, E.S.; Malec, D.; Kompaniyets, L.; Bruce, B.B.; 

Yusuf, H.; Goodman,A.B.; et al. Late Conditions Diagnosed 1–4 Months Following an Initial Coronavirus Disease 

2019 (COVID-19) Encounter:A Matched-Cohort Study Using Inpatient and Outpatient Administrative Data-United 

States, 1 March-30 June 2020. Clin. Infect.Dis. 2021, 73, S5–S16. [CrossRef] 

17. Fernandez, C.A.; Choi, K.W.; Marshall, B.D.L.; Vicente, B.; Saldivia, S.; Kohn, R.; Koenen, K.C.; Arheart, 

K.L.; Buka, S.L. Assessing the Relationship between Psychosocial Stressors and Psychiatric Resilience among 

Chilean Disaster Survivors. Br. J. Psychiatry 2020, 217, 630–637. [CrossRef] 

18. Mahmoudi, H.; Saffari, M.; Movahedi, M.; Sanaeinasab, H.; Rashidi-Jahan, H.; Pourgholami, M.; Poorebrahim, 

A.; Barshan, J.;Ghiami, M.; Khoshmanesh, S.; et al. A Mediating Role for Mental Health in Associations between 

COVID-19-Related Self-Stigma,PTSD, Quality of Life, and Insomnia among Patients Recovered from COVID-19. 

Brain Behav. 2021, 11, 1–8. [CrossRef] 

19. Park, H.; Lee, N.; Lee, J.H.; Lee, D.; Kim, K.A.; Kim, H.-S.; Oh, E.; Ha, J.H.; Hyun, S.Y.; Lee, J.; et al. Stress 

Experience of COVID-19 

Patients as Reported by Psychological Supporters in South Korea: A Qualitative Study. Front. Psychiatry 2022, 13, 

834965.[CrossRef] 

20. Heiberg, K.E.; Heggestad, A.K.T.; Jøranson, N.; Lausund, H.; Breievne, G.; Myrstad, M.; Ranhoff, A.H.; Walle-

Hansen, M.M.;Bruun-Olsen, V. ‗Brain Fog‘, Guilt, and Gratitude: Experiences of Symptoms and Life Changes in 

Older Survivors 6 Months after Hospitalisation for COVID-19. Eur. Geriatr. Med. 2022, 13, 695–703. [CrossRef] 

21. Moradi, Y.; Mollazadeh, F.; Karimi, P.; Hosseingholipour, K.; Baghaei, R. Psychological Reactions of COVID-

19 Patients to the Stress Caused by the Disease Crisis: A Descriptive Phenomenological Study. Perspect. Psychiatr. 

Care 2021, 57, 1719–1726.[CrossRef] 

22. Hüfner, K.; Tymoszuk, P.; Ausserhofer, D.; Sahanic, S.; Pizzini, A.; Rass, V.; Galffy, M.; Böhm, A.; Kurz, K.; 

Sonnweber, T.; et al.Who Is at Risk of Poor Mental Health Following Coronavirus Disease-19 Outpatient 

Management? Front. Med. 2022, 9, 792881.[CrossRef] [PubMed] 

23. Gramaglia, C.; Gambaro, E.; Bellan, M.; Balbo, P.E.; Baricich, A.; Sainaghi, P.P.; Pirisi, M.; Baldon, G.; 

Battistini, S.; Binda, V.;et al. Mid-Term Psychiatric Outcomes of Patients Recovered From COVID-19 From an 

Italian Cohort of Hospitalized Patients.Front. Psychiatry 2021, 12, 839. [CrossRef] 

24. Østergaard, L. SARS CoV-2 Related Microvascular Damage and Symptoms during and after COVID-19: 

Consequences of Capillary Transit-time Changes, Tissue Hypoxia and Inflammation. Physiol. Rep. 2021, 9, e14726. 

[CrossRef] [PubMed] 

25. Mazza, M.G.; De Lorenzo, R.; Conte, C.; Poletti, S.; Vai, B.; Bollettini, I.; Melloni, E.M.T.; Furlan, R.; Ciceri, 

F.; Rovere-Querini, P.; et al. Anxiety and Depression in COVID-19 Survivors: Role of Inflammatory and Clinical 

Predictors. Brain. Behav. Immun. 2020, 

89, 594–600. [CrossRef] 

26. Yuan, B.; Li, W.; Liu, H.; Cai, X.; Song, S.; Zhaoc, J.; Hu, X.; Li, Z.; Chen, Y.; Zhang, K.; et al. Correlation 

between Immune Response and Self-Reported Depression during Convalescence from COVID-19. Brain Behav. 

Immun. 2020, 88, 39–43. [CrossRef] 

27. Peluso, M.J.; Deeks, S.G. Early Clues Regarding the Pathogenesis of Long-COVID. Trends Immunol. 2022, 43, 

268–270. [CrossRef] 

28. Von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P. The Strengthening 

the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting 

Observational Studies. J. Clin. Epidemiol.2008, 61, 344–349. [CrossRef] 

29. Kroenke, K.; Spitzer, R.L.; Williams, J.B.W. The PHQ-9: Validity of a Brief Depression Severity Measure. J. 

Gen. Intern. Med. 2001,16, 606–613. [CrossRef] 

30. Muramatsu, K.; Miyaoka, H.; Kamijima, K.; Muramatsu, Y.; Tanaka, Y.; Hosaka, M.; Miwa, Y.; Fuse, K.; 

Yoshimine, F.; Mashima,I.; et al. Performance of the Japanese Version of the Patient Health Questionnaire-9 (J-

PHQ-9) for Depression in Primary Care.Gen. Hosp. Psychiatry 2018, 52, 64–69. [CrossRef] 

31. Spitzer, R.L.; Kroenke, K.; Williams, J.B.W.; Lo, B. A Brief Measure for Assessing Generalized Anxiety 

Disorder. Arch. Intern. Med.2013, 166, 1092–1097. [CrossRef] 

32. Muramatsu, K.; Miyaoka, H.; Ueshima, K.; Muramatsu, Y.; Fuse, K.; Yoshimine, H.; Hozaka, M.; Kutumi, R.; 

Majima, I.; Katagiri,A.; et al. Validation and Utility of a Japanese Version of the GAD-7. Jpn. J. Psychosom. Med. 

2009, 51, 79. 



ISSN: 2320-5407                                                                            Int. J. Adv. Res. 11(01), 930-936 

936 

 

33. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American 

Psychiatric Association:Washington, DC, USA, 2013. [CrossRef] 

34. Rajan, S.; Khunti, K.; Alwan, N.; Steves, C.; Greenhalgh, T.; Macdermott, N.; Sagan, A.; Mckee, M. In the 

Wake of the Pandemic Preparing for Long COVID. WHO Eur. 2021. Available online: 

https://europepmc.org/article/med/33877759 (accessed on 8 August 2022). 

35. The Ministry of Health Labor and Welfare. Income of Each Household. Available online: 

https://www.mhlw.go.jp/toukei/ saikin/hw/k-tyosa/k-tyosa19/dl/03.pdf (accessed on 8 August 2022). 

36. Perlis, R.H.; Santillana, M.; Ognyanova, K.; Green, J.; Druckman, J.; Lazer, D.; Baum, M.A. Factors Associated 

with Self-Reported Symptoms of Depression among Adults with and without a Previous COVID-19 Diagnosis. 

JAMA Netw. Open 2021, 4, 17–20.[CrossRef] [PubMed] 

37. Sareen, J.; Afifi, T.O.; McMillan, K.A.; Asmundson, G.J.G. Relationship Between Household Income and 

Mental Disorders. Arch. Gen. Psychiatry 2011, 68, 419. [CrossRef] [PubMed] 

38. Pataka, A.; Kotoulas, S.; Sakka, E.; Katsaounou, P.; Pappa, S. Sleep Dysfunction in COVID-19 Patients: 

Prevalence, Risk Factors,Mechanisms, and Management. J. Pers. Med. 2021, 11, 1203. [CrossRef] 

39. Jacob, L.; Haro, J.M.; Koyanagi, A. Relationship between Living Alone and Common Mental Disorders in the 

1993, 2000 and 2007 National Psychiatric Morbidity Surveys. PLoS ONE 2019, 14, e215182. [CrossRef] 

40. Hagger, M.S.; Koch, S.; Chatzisarantis, N.L.D.; Arat, S.; Araújo-soares, V.; Benyamini, Y.; Lee, B.; Bishop, F.; 

Bonsaksen, T.; Brewer,N.T.; et al. The Common Sense Model of Self-Regulation: Meta-Analysis and Test of a 

Process Model. Psychol. Bull. 2017,143, 1117–1154. [CrossRef] 

41. Tenforde, M.W.; Kim, S.S.; Lindsell, C.J.; Billig Rose, E.; Shapiro, N.I.; Files, D.C.; Gibbs, K.W.; Erickson, 

H.L.; Steingrub, J.S.; Smithline, H.A.; et al. Symptom Duration and Risk Factors for Delayed Return to Usual 

Health Among Outpatients with COVID-19 in a Multistate Health Care Systems Network—United States, March–

June 2020. MMWR. Morb. Mortal. Wkly. Rep.2020, 69, 993–998. [CrossRef] 

42. Beck, K.; Vincent, A.; Becker, C.; Keller, A.; Cam, H.; Schaefert, R.; Reinhardt, T.; Sutter, R.; Tisljar, K.; 

Bassetti, S.; et al. Prevalence and Factors Associated with Psychological Burden in COVID-19 Patients and Their 

Relatives: A Prospective Observational Cohort Study. PLoS ONE 2021, 16, e250590. [CrossRef] 

43. Ministry of Health Labour and Welfare. Visualizing the Data: Information on COVID-19 Infections. Available 

online: https://covid19.mhlw.go.jp/en (accessed on 4 September 2022). 

44. Kounali, D.; Button, K.S.; Lewis, G.; Gilbody, S.; Kessler, D.; Araya, R.; Duffy, L.; Lanham, P.; Peters, T.J.; 

Wiles, N.; et al.How Much Change Is Enough? Evidence from a Longitudinal Study on Depression in UK Primary 

Care. Psychol. Med. 2020,52, 1875–1882. [CrossRef].  

https://www.mhlw.go.jp/toukei/

