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Background: Hospital isolation for COVID-19 may cause significant psychological stress. The association between COVID-19 symptoms and psychological symptoms has not been systematically studied. We investigated the effects of telephonic intervention on the relationship between psychological symptoms and COVID-19 symptoms at the time of hospitalization and 1 week later.

Method: We screened 461 patients with COVID-19 for psychiatric symptoms from February 29, 2020, to January 3, 2021. In total, 461 patients were evaluated 2 days after admission, and 322 (69.8%) were followed 1 week later. To assess anxiety and depressive symptoms, the Hospital Anxiety and Depression Scale (HADS) was administered to patients once per week. The Insomnia Severity Index (ISI) and item 9 of the Beck Depression Inventory (BDI-9) were used weekly to assess insomnia and suicidal ideation.

Results: Of 461 enrolled patients, we observed clinically meaningful psychological anxiety symptoms (in 75/16.3% of patients), depression (122/26.5%), insomnia (154/33.4%), and suicidal ideation (54/11.7%). Commonly reported COVID-19 symptoms are cough/sputum/sneezing (244, 52.9%), headache/dizziness (98, 21.3%), myalgia (113, 24.5%), and sore throat (89, 19.3%). Compared to baseline, significant improvements were found in anxiety, depression, and suicidal ideation at 1 week. No significant group differences in ISI score were observed.

Conclusions: COVID-19 symptoms at baseline had a significant and persistent negative impact on anxiety and depression at admission and at 1 week after hospitalization. Early intervention is essential to improve the outcomes of patients with mental illness.
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INTRODUCTION

The World Health Organization (WHO) declared the coronavirus disease 2019 (COVID-19) outbreak a pandemic on March 12, 2020 (1). Given the high contagion of COVID-19, many countries have adopted restrictive measures such as quarantines, lockdowns, and restrictions on movement and travel to contain the transmission. These can cause considerable psychological tension and difficulties in the general population (2). Psychological responses to infectious diseases include maladaptive behavior, emotional distress, and defensive reactions (3). In addition, previous studies have shown that inpatients with psychiatric problems have worse treatment outcomes and longer hospital stays (4, 5). Patients hospitalized for COVID-19 treatment face mental health issues of social isolation, loneliness, anxiety, depression, phobias, fear of disease progression, and insufficient resources at the time of admission (6). During hospitalization, patients continue to experience additional stresses related to COVID-19, creating new psychological problems that were not reported at the time of admission. In a meta-analysis of a recent studies of COVID-19 patients (including hospitalized and non-hospitalized patients), the prevalence of depression, anxiety, and sleep disorders was 45, 47, and 34%, respectively (7). Research on COVID-19 inpatients with psychiatric issues found that a considerable proportion of these patients reported depression (22.9–60.2%), anxiety (20.8–55.3%), and posttraumatic stress symptoms (96.2%) (8–12). However, these studies of psychological problems were single-timepoint investigations based on psychiatric assessments administered at difference timepoints, and they therefore provide only a snapshot of changing psychological symptoms.

The spectrum of COVID-19 symptom ranges from asymptomtic to critical; most infections are not severe (13, 14). Previous studies suggest that COVID-19 may affect the central nervous system through the associated inflammatory immune response and pharmacological drugs that are administered (15, 16). A chart review of hospitalized patients with COVID-19 (n = 214) found that central nervous system manifestations (e.g., dizziness, headache, or impaired cognition) occurred in 25% (17). However, the association between COVID-19 symptoms and psychological symptoms has not been systematically studied. Treatment is more difficult when physical diseases and mental problems are combined (18). Experts have underscored the need to provide psychological treatment for patients from the beginning of their isolation to minimize the impact of emotional distress. However, multidisciplinary care has not been available due to increased rates of infection and underestimates of the need for psychological intervention. Overall, acute COVID-19-related medical concerns and hospitalizations have increased the need for psychiatric approaches, but intervention has been limited.

Evidence-based interventions for psychological symptoms targeted at COVID-19 patients are scarce. Anmella et al. presented four clinical cases (delirium, psychotic symptom, anxiety, and depression) in COVID-19 inpatients and reported on the use of psychotropic medications to control psychiatric symptoms. However, it is difficult to generalize their results due to limitations of their study design. Recent research has focused on the use of online or telephonic psychological interventions to reduce the risk for infection-related emotional distress in COVID-19 (19, 20). However, the sample sizes have been relatively small, which limits the ability to detect real effects. Previously, we reported the results of telephone interventions with 33 COVID patients isolated in hospitals (20). Here, we used telephone interviews to evaluate psychological symptoms in COVID-19 patients at the time of hospitalization and 1 week thereafter (before discharge). The purpose of the telephone intervention was to provide education, empathy, encouragement, reassurance, and suggestions to quarantined COVID-19 patients, to reduce psychological symptoms and facilitate their adaptation to the ward environment. We also investigated the effects of telephonic interventions on the relationship between psychological symptoms and COVID-19 symptoms at the time of hospitalization and 1 week later.



METHODS


Study Outline

The Korean government classifies COVID-19 cases by severity to place priority on treating more severe cases at hospitals, while asymptomatic to mild cases receive medical treatment and monitoring at residential treatment centers. Patients who display COVID-19 symptoms receive conservative treatment and are discharged after clinical and testing criteria have been met. During the pandemic period, we developed a consultation network for patients with confirmed COVID-19 who were admitted to both types of hospital after consulting the infectious disease and psychiatry departments. Participants were consecutively recruited from hospitalized patients with COVID-19 at the Department of Infectious Diseases, Chonnam National University Bitgoeul Hospital (CNUBH), and Chonnam National University Hospital (CNUH), Gwangju, South Korea. The recruitment process is presented in Figure 1. Patients were screened at the time of hospitalization and 1 week thereafter (before discharge) using psychological scales related to anxiety, depression, suicidal ideation, and insomnia. The follow-up evaluation was performed 7.01 ± 0.8 days after the initial evaluation. After obtaining information on the scale scores, the study psychiatrists accessed the patients by telephone.
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FIGURE 1. Flow chart of the study. HADS-A, Hospital Anxiety and Depression Scale- Anxiety; HADS-D, Hospital Anxiety and Depression Scale- Depression, ISI, Insomnia Severity Index; BDI, Beck Depression Inventory.




Participants

Criteria for inclusion were as follows: a history of COVID-19 infection according to reverse-transcription polymerase chain reaction (RT-PCR) assay and hospitalization at CNUBH or CNUH for treatment of COVID-19 infection. Patients with severe communication problems (e.g., deafness, dementia, cognitive delay) were excluded. We screened 461 patients with COVID-19 for psychiatric symptoms from February 29, 2020, to January 3, 2021. This retrospective study strictly followed the code of ethics enforced by the Institutional Review Board of Chonnam National University Hospital (IRB No. CNUH-2021–020, IRB No. CNUH-2020–100). Written informed consent was waived by the ethics committee of the designated hospital for emerging infectious diseases.



Measurement and Assessment of Psychiatric Symptoms

Psychiatric assessment was performed 2.04 ± 0.8 days after admission. The Hospital Anxiety and Depression Scale (HADS) was used to determine anxiety and depressive symptoms (21). The HADS was created to assess patients with a physical comorbidity using two seven-item subscales that evaluate depression and anxiety. A score of 8 was used as the cutoff point for each subscale to reflect a mild level of distress. The Insomnia Severity Index consist of seven questions assessing the impact of insomnia with a total score ranging from 0 to 28; a score of 8 was used as the cutoff point indicating a certain level of insomnia (22). Item 9 of the Beck Depression Inventory-II, which addresses suicidal thoughts or wishes, has a four-level response set. Suicidal ideation was considered present with a score ≥1 (23). The HADS, ISI and BDI-II were formerly translated and standardized in Korean (24–26). It was designated as creating a psychological difficulty due to COVID-19 when patients endorsed at least one question indicating depression, anxiety, insomnia, or suicidal ideation.



Assessment of COVID-19 Symptoms and Clinical Characteristics

Clinical charts and nursing records were reviewed to investigate the absence/presence of COVID-19 symptoms. Clinical presentations of COVID-19 differ substantially and can include a range from asymptomatic infection through mild upper respiratory tract illness to severe viral pneumonia (27, 28). Although some clinical features (particularly smell or taste disorders) are more common with COVID-19 than with other viral respiratory infections (28), COVID-19 has no specific symptoms or signs. We investigated the presence or absence of nausea/anosmia/anorexia, headache/dizziness, fever/chills, chest discomfort/dyspnea, cough/sputum/sneezing, diarrhea, myalgia, and sore throat including symptoms from pre-hospital to psychological assessment. Individualized treatment strategies were used according to severity and the clinical setting. Severe COVID-19 was defined by the use of therapeutic drugs (steroid, antibiotics, and antiviral agents) excluding symptomatic drug use (29). C-reactive protein (CRP) was measured on the first day of hospitalization and within ±2 days. Sociodemographic data were collected on age, sex, alcohol, smoking, employment status, past medical history, and past psychiatric history.



Psychological Intervention

Participants were approached about participating in the psychological intervention program, details of which are presented in Supplementary Table 1. Briefly, psychological interventions were performed at baseline and then once or twice per week until discharge. As a non-face-to-face intervention, telephone sessions with isolated patients focused more on psychoeducation to produce short-term effects. Beginning at admission, patients should be given sufficient information about the psychological effects of infectious diseases and isolation to reduce excessive fear. In addition, therapists can correct patients' inappropriate cognitive appraisals to reduce distress. To reduce the shortcomings of telephone access, psychiatrists implemented a telephone connection to the ward where the patients were hospitalized. By doing so, it was possible to collaborate for evaluation and treatment by sharing patients' information with the treatment team. For all patients admitted to the hospital, mental health guidelines that patients should know when in isolation were distributed. For patients who agreed to psychological intervention, a psychiatrist evaluated and counseled them twice a week for 5–30 min. Psychotropic medications were allowed if needed. Before and after the interventions, the patient's information was shared between the psychiatrists and medical treatment team to facilitate collaborative care.



Follow-Up Evaluations for Psychiatric Symptoms

Each scale was administered once a week from the initial evaluation until discharge. After reviewing the scores on these scales, the psychiatrist provided treatment over the phone (routine follow-up, evaluation of psychological symptoms appearing after hospitalization, counseling regarding psychological problems, prescription of psychotropic medication, crisis intervention) according to the patient's symptoms.



Statistical Analyses

Summary statistics are presented as means and standard deviations for continuous variables and as numbers and percentages for discrete variables. The demographic and clinical characteristics at baseline were compared by the presence or absence of COVID-19 symptoms using the t-test or the chi-square (χ2) test, as appropriate. The χ2 test was used to assess associations between sex or age and each scale score as a continuously distributed dependent variable. Suicidal ideation on follow-up was compared to baseline using a binomial exact test. Finally, the associations between COVID-19 symptoms and changes in psychological scales over 1 week were assessed using repeated-measures analysis of variance (ANOVA) in the same adjusted model. Statistical significance for all tests was set at p < 0.05. All statistical analyses were carried out using SPSS 23.0 software (IBM Corp., Armonk, NY, USA).




RESULTS


Demographic and Clinical Characteristics

Of the initial 901 patients who were admitted for treatment of COVID-19, 461 subjects (192 male, mean age 50.42 ± 16.7, range 18–87 years) agreed to the psychological intervention described herein; their baseline sociodemographic and clinical characteristics are summarized in Table 1. At follow-up, 322 (69.8%) participants were reexamined. The mean duration of hospitalization was 12.5 days (±5.3). The remaining 139 (30.2%) patients were unable to complete the 1-week evaluation due to deterioration in COVID-19 symptoms, transfer to another hospital, or discharge from the hospital. Baseline HADS (D) scores were significantly lower in patients without than in patients with follow-up (5.2 ± 3.3 vs. 5.9 ± 4.0, P = 0.032). Fever was significantly less common in patients without than in patients with follow-up (38.5 vs. 24.5%). Otherwise, there were no substantial differences in any characteristics between participants who were and those who were not followed up (all p > 0.05).


Table 1. Baseline characteristics by common mental health problem as assessed using the HADS, BDI-9, and ISI at admission after COVID-19.
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Associations of COVID-19 Symptoms and Psychological Symptoms at Baseline

At the time of admission, the following clinically meaningful psychological symptoms were found: anxiety in 75 (16.3%) patients, depression in 122 (26.5%), insomnia in 154 (33.4%), and suicidal ideation in 54 (11.7%). Commonly reported COVID-19 symptoms were cough/sputum/sneezing (244, 52.9%), headache/dizziness (98, 21.3%), myalgia (113, 24.5%), and sore throat (89, 19.3%). The group with psychological symptoms (N = 235, 50.1%) were more likely to be female and jobless, to have COVID-19 symptoms of headache/dizziness and sore throat, to have a previous psychiatry history, and to have a diagnosis of previous endocrine disease. There were no significant differences between the groups in terms of alcohol use, smoking, CRP level, and severe COVID-19 status. Table 2 shows comparisons of anxiety, depression, insomnia, and suicidal ideation scale scores according to the absence/presence of COVID-19 symptoms. Baseline HADS (A) and HADS (D) scores were significantly higher in patients with COVID-19 symptoms, but the baseline ISI score did not differ significantly. There were no significant differences between the groups in BDI-9. Psychological symptoms at the time of admission according to age and sex are presented in Table 3. Women were more likely to have anxiety and depression symptoms than men (70.7 vs. 29.3%, 67.2 vs. 32.8%, respectively). There were no significant differences in psychological symptoms by age.


Table 2. Comparison of anxiety depression insomnia suicidal ideation among patients with/without COVID-19 symptoms.
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Table 3. Sex, age, and psychological symptoms in COVID-19 patients.
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Associations Between COVID-19 Symptoms and Psychological Symptoms at 1 Week

The associations between COVID-19 symptoms during admission and changes in the HADS (A), HADS (D), and ISI scores over 1 week in the 322 participants who completed the follow-up evaluation are shown in Table 4 and Figure 2. Compared to baseline, significant improvements were found in HADS (A) and HADS (D) scores at 1 week (P = 0.021 and P = 0.020, respectively). Changes in the HADS (A) and HADS (D) scores showed significant group differences after adjusting for sex, employment status, history of psychiatric problem, and history of endocrine disease. No significant group differences were observed for ISI scores. There was no significant group × time interaction for changes in the HADS (A), HADS (D), and ISI scores after adjusting for sex, employment status, previous history of psychiatric problems, and rheumatic disease. Figure 3 shows the changes in suicidal ideation between baseline and 1 week. Compared to baseline, significant improvements were found in suicidal ideation at 1 week. The impacts of psychiatric and physical comorbidities on the HADS (A), HADS (D), and ISI scores are shown in Supplementary Table 2. Changes in the HADS (A), HADS (D), and ISI scores showed significant time, group, and group × time interaction effects after adjusting for confounding variables. Participants with these comorbidities showed significantly greater decreases on various psychological measures.


Table 4. Associations of COVID-19 symptoms and psychological symptoms at 1 week.

[image: Table 4]


[image: Figure 2]
FIGURE 2. Associations of anxiety, depression, insomnia and COVID-19 symptoms at 1 week.
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FIGURE 3. Changes in suicidal ideation from baseline to 1 week.





DISCUSSION

The principal findings of this study indicate that psychological symptoms at baseline in COVID-19 patients are associated with female sex, lack of employment, previous psychiatric history and endocrine disease, headache/dizziness, sore throat, and the presence of COVID-19 symptoms. Moreover, the presence of such symptoms at baseline had a significant and persistent negative impact on anxiety and depression at admission and at 1 week after hospitalization.

The overall prevalence of depression, anxiety, sleep disturbances, and suicidal ideation among COVID-19 inpatients was 16.3, 26.5, 33.4, and 11.7%, respectively. The prevalence of depression, anxiety, insomnia, and suicide assessed at 1 week after hospitalization was 13.9, 27.6, 29.3, and 6.8%, respectively. Current evidence on the prevalence of mental illness in COVID-19 inpatients varies widely among studies. Previous studies have reported that a considerable proportion of patients exhibit depression (22.9–60.2%), anxiety (20.8–55.3%), and sleep disturbance (34%, CI: 19–50%) (7–12). The reasons for the difference in prevalence among studies are numerous. First, the screening tools used to assess psychological symptoms have a significant impact on the outcome prevalence values. For example, regarding depression assessment, PHQ-9 (with a cutoff of ≥5) showed similar prevalence rates at 52–53%. However, this prevalence estimate is substantially higher than the prevalence indicated by HADS-D at a cutoff of ≥8, which estimated the prevalence at 19–20% (7). Second, the prevalence depends on the current status of COVID-19 in the country where the study was conducted. The mortality rate and prevalence of COVID-19 affect people's psychology. In a recent psychological evaluation of COVID-19 inpatients in Bangladesh, the prevalence of depression and anxiety was reported as 87.3 and 55.7%, respectively (30). Third, it seems that differences in the time point of psychological evaluations in each study have an effect on the results. Patients were invited to participate in some studies at any time prior to discharge, whereas other papers failed to report the study participation process.

Psychological difficulties in the early phase of COVID-19 were associated with female sex, unemployed status, previous psychiatric history, endocrine disease, headache/dizziness, sore throat, and presence of COVID-19 symptoms. Unemployment, a risk factor that has not yet been investigated in COVID-19 patients, is likely a marker of low socioeconomic status, which is associated with a higher prevalence of depression (31). A psychiatric history is a risk factor for mental disorders such as depression, anxiety disorders, and schizophrenia. In this study, among patients hospitalized for COVID-19, those with a psychiatric history experienced psychological difficulties in the early stages of hospitalization (32, 33). We also found that females were at higher risk for psychological symptoms, which is consistent with previous findings that females were more susceptible to stress-related mental disorders, including depression in COVID-19 inpatients than males (11). The higher prevalence of depression in women is associated with hormonal changes and genetic loadings (34, 35). In general, dysregulation of the endocrine system, such as the thyroid and the hypothalamic–pituitary–adrenal axis, can lead to neuropsychiatric problems (32, 36). Considering these factors, patients with endocrine disorders may experience irregular and unpredictable mental states in early stages of COVID-19. Our results suggest that patients with endocrine disorders are more likely to have psychological problems when infected with COVID-19. However, because the number of patients with endocrine disorders in our study was small, follow-up studies related to this question should be performed. There is a significant association between the prevalence of physical symptoms and psychological distress among health-workers in a pandemic, which is probably bi-directional (37). However, the association between COVID-19 symptoms and psychological symptoms has not been systematically studied. Our research shows that the presence of COVID-19 symptoms is associated with the prevalence of psychological symptoms. In particular, among several COVID-19 symptoms, headache/dizziness and sore throat were associated with psychological symptoms. Furthermore, the presence of COVID-19 symptoms at baseline had a significant and persistent negative impact on anxiety and depression at admission and 1 week after hospitalization. It is also noteworthy that the emergence of symptoms at the time of hospitalization is greater when psychiatric and physical symptoms are present. These results suggest that the presence or absence of COVID-19 symptoms and degree of recovery also affect patient psychology. In the future, research on the mechanism by which these somatic symptoms affect patient psychology should be conducted.

Hospitalized patients who have been diagnosed with COVID-19 are vulnerable to mental health problems (8–12). Patients who are subjected to activity limitations, interpersonal disconnection, economic difficulties, and inadequate supplies while confined to a small hospital room may suffer from distress, including loneliness, disconnection, and anxiety. Furthermore, frustration and anger may increase as patients experience disappointment when their initial expectations are not met and they are forced to deal with long hospital stays and other people's negative responses to their COVID-19 infection. In summary, as the problems experienced by patients vary widely and change over time, it is crucial to evaluate changes in patients' conditions. Moreover, targeted multidisciplinary interventions are needed to support inpatients with COVID-19 by simultaneously addressing both the infectious disease and the psychological symptoms during hospitalization. We developed a consultation network for telephone intervention with COVID-19 patients. We found that telephone-based interventions significantly reduced psychological distress (anxiety, depression, suicidal ideation), except for insomnia, during the first week of hospitalization. The insomnia intervention was probably ineffective because the environment of isolation continues to have a negative impact. Activity restrictions, sudden changes in the sleep environment, and sharing space with other patients seem to be sufficient to induce insomnia in patients. Research and evidence-based guidelines targeting insomnia in inpatients with COVID-19 are needed.

One important consideration when treating patients by telephone involves allowing sufficient time for a thorough evaluation while not interfering with patients' other treatment modalities. To this end, mental health professionals and other members of the treatment team should share information to facilitate collaborative care. Such collaboration reduces unnecessary contact with the patient and enables mental health professionals to obtain information that is difficult to collect by telephone. In addition, the shortage of assessment time can be offset using appropriate psychometric measures. The Hospital Anxiety and Depression Scale, Insomnia Severity Index, and Beck Depression Inventory (item 9) are considered suitable brief evaluations of anxiety, depression, insomnia, and suicidal thoughts (18–21). When administered to patients isolated with COVID-19, these measures identify boredom, loneliness, anxiety, and insomnia due to hospitalization. However, therapists should further evaluate other psychological symptoms (e.g., guilt, anger, impulsivity, frustration, and so forth) that are not assessed by these formal measures. Patients with COVID-19 have reported feeling guilty and ruminating about whether they have infected their loved ones or others. Furthermore, human rights violations, which have frequently been cited in discussions of Korea's COVID-19 response, have been a major stressor for isolated patients. The exposure of personal information, including behavior prior to hospitalization, often angers and frustrates patients. Thus, therapists should evaluate psychological changes that cannot be evaluated by formal scales.

Limitations of this study were as follows. First, the findings are limited by the one-arm design and the single study site. This may limit the generalizability of the findings, although it facilitates consistency of evaluation and treatment. Findings were also drawn exclusively from a Korean population, and replication is needed in other ethnic groups. Second, our study, which did not include a control group, was unable to differentiate between the effectiveness of telephone based interventions and direct face-to-face interventions. However, we found that telephone-based interventions significantly reduced psychological discomfort in the first week of hospitalization. Third, a semi-structured interview method was not used in this study to evaluate psychological distress, although a semi-structured psychological intervention protocol was employed, as detailed in Supplementary Table 1. Due to the limited timeframe of this study, only one item of the BDI-II was used to evaluate suicide. In the future, it will be important to evaluate suicide in hospitalized patients with COVID-19 using a structured scale. Finally, research on mental health aspects of COVID-19 is still lacking, particularly in terms of the variables that can influence mental health outcomes.



CONCLUSION

COVID-19 survivors may have a significantly higher rate of psychiatric problems (38). Early intervention is essential to improve outcomes in patients with mental illness. It is necessary to understand not only COVID-19 treatment but also its psychosocial effects. During the COVID-19 outbreak, patients isolated in hospitals manifest risk factors for, and symptoms of, psychosocial problems. Therefore, various intervention strategies are recommended to manage psychological problems in these patients.
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