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Abstract

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.

Published: January 2023 Methods: A web-based cross-sectional survey for COVID-19 survivors

was conducted from July to September 2021. A total of 6016 COVID-
COVID-19, Depression, Anxiety, Post- 19 survivors, the accuracy of whose responses was determined to be
Acute COVID-19 Syndrome, Post- assured, were included in analyses. Exposures included psychiatric
CovID 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 x 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.

Key words:-

Copy Right, 1JAR, 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 x time since COVID-19 infection (SS =
23,979.86, df = 1, MS = 23,979.86, F = 791.81, 012 = 0.12, p < 0.001; SS = 541.56, df = 3, MS = 180.52, F = 5.96,
N2 =0.003, p <0.001). The main effect of psychiatric history and the interaction effect of psychiatric history x 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, 2 =
0.12, p < 0.001; SS = 284.56, df = 3,MS =94.85, F = 4.98, 12 = 0.002, p = 0.002; SS = 478.57, df = 3, MS = 159.52
, F=8.3712=10.004 , 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 <l 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 Igbal 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.
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