
RESEARCH ARTICLE

Prevalence and factors associated with

psychological burden in COVID-19 patients

and their relatives: A prospective

observational cohort study

Katharina BeckID
1☯, Alessia Vincent1,2☯, Christoph Becker1,3☯, Annalena Keller1,

Hasret Cam1, Rainer Schaefert1,4,5, Thomas Reinhardt6, Raoul Sutter5,7,8, Kai Tisljar7,

Stefano Bassetti5,9, Philipp Schuetz5,10, Sabina HunzikerID
1,4,5*

1 Medical Communication and Psychosomatic Medicine, University Hospital Basel, Basel, Switzerland,

2 Division of Clinical Psychology and Psychotherapy, Faculty of Psychology, University of Basel, Basel,

Switzerland, 3 Emergency Department, University Hospital Basel, Basel, Switzerland, 4 Department for

Psychosomatic Medicine, University Hospital Basel, Basel, Switzerland, 5 Medical Faculty of the University of

Basel, Basel, Switzerland, 6 Human Resources & Leadership Development, University Hospital Basel, Basel,

Switzerland, 7 Intensive Care Unit, University Hospital Basel, Basel, Switzerland, 8 Department of Clinical

Research, University Hospital Basel, Basel, Switzerland, 9 Division of Internal Medicine, University Hospital

Basel, Basel, Switzerland, 10 Division of Internal Medicine, Kantonsspital Aarau, Aarau, Switzerland

☯ These authors contributed equally to this work.

* Sabina.Hunziker@usb.ch

Abstract

Background

Due to the dramatic measures accompanying isolation and the general uncertainty and fear

associated with COVID-19, patients and relatives may be at high risk for adverse psycholog-

ical outcomes. Until now there has been limited research focusing on the prevalence of psy-

chological distress and associated factors in COVID-19 patients and their relatives. The

objective of our study was to assess psychological distress in COVID-19 patients and their

relatives 30 days after hospital discharge.

Methods

In this prospective observational cohort study at two Swiss tertiary-care hospitals we

included consecutive adult patients hospitalized between March and June 2020 for a proven

COVID-19 and their relatives. Psychological distress was defined as symptoms of anxiety

and/or depression measured with the Hospital Anxiety and Depression Scale (HADS), i.e., a

score of�8 on the depression and/or anxiety subscale. We further evaluated symptoms of

post-traumatic stress disorder (PTSD), defined as a score of�1.5 on the Impact of Event

Scale-Revised (IES-R).

Results

Among 126 included patients, 24 (19.1%) had psychological distress and 10 (8.7%) had

symptoms of PTSD 30 days after hospital discharge. In multivariate logistic regression
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analyses three factors were independently associated with psychological distress in

patients: resilience (OR 0.82; 95%CI 0.71 to 0.94; p = 0.005), high levels of perceived stress

(OR 1.21; 95%CI 1.06 to 1.38; p = 0.006) and low frequency of contact with relatives (OR

7.67; 95%CI 1.42 to 41.58; p = 0.018). The model showed good discrimination, with an area

under the receiver-operating characteristic curve (AUC) of 0.92. Among 153 relatives, 35

(22.9%) showed symptoms of psychological distress, and 3 (2%) of PTSD. For relatives,

resilience was negatively associated (OR 0.85; 95%CI 0.75 to 0.96; p = 0.007), whereas

perceived overall burden caused by COVID-19 was positively associated with psychological

distress (OR 1.72; 95%CI 1.31 to 2.25; p<0.001). The overall model also had good discrimi-

nation, with an AUC of 0.87.

Conclusion

A relevant number of COVID-19 patients as well as their relatives exhibited psychological

distress 30 days after hospital discharge. These results might aid in development of strate-

gies to prevent psychological distress in COVID-19 patients and their relatives.

Introduction

In December 2019, a novel Coronavirus causing the Coronavirus disease 2019 (COVID-19)

emerged in Wuhan, China, leading to a global pandemic. The clinical symptoms of COVID-

19 range from mild flu-like symptoms to acute respiratory distress syndrome [1, 2]. While chil-

dren and healthy young adults are often less affected by the disease, vulnerable individuals

such as the elderly and people with chronic lung disease or cardiovascular comorbidities are at

high risk of experiencing complicated courses needing invasive ventilation or circulatory sup-

port [3, 4].

Recent studies suggest that COVID-19 causes a relevant increase in risks of mortality and

morbidity [5–7]. Although the true impact of COVID-19 on mortality and morbidity has

become more evident in recent studies, insights regarding psychological burden beyond the

acute phase of the illness in these patients and their relatives who may be at high risk for

adverse psychological outcomes is limited [8–11]. In fact, most countries, including Switzer-

land, have implemented orders to isolate at home or other quarantine measures to contain the

spread of COVID-19. As a consequence, patients hospitalized for COVID-19 are often quaran-

tined, and visits—also by family members—are limited to prevent further spread of the virus.

Research during previous epidemics showed that these may be associated with adverse psycho-

logical effects on patients and relatives, including an increased risk of anxiety disorders,

depression and post-traumatic stress disorder [PTSD; 8, 11, 12, 13–17]. Research on the short-

term psychological consequences of the COVID-19 pandemic has shown adverse psychologi-

cal effects [18–20]. For instance, a large Swiss survey including 10472 participants of the gen-

eral public found the prevalence of moderately severe or severe depressive symptoms to

increase from 9.1% during confinement at the time of the first pandemic wave to 11.7% during

the following partial confinement, and 18% during the second wave [21, 22]. When asked

about their symptom levels before the pandemic, i.e., during the first two weeks of February

2020, only 3.4% of participants reported moderately severe or severe depressive symptoms. A

cross-sectional German study evaluating 15037 participants from the general population dur-

ing the beginning of the pandemic reported rates of depressive and anxiety symptoms of

PLOS ONE Psychological burden in COVID-19 patients and their relatives

PLOS ONE | https://doi.org/10.1371/journal.pone.0250590 May 5, 2021 2 / 30

Fund of the University Basel, the Scientific Society

Basel, and the Gottfried Julia Bangerter-Rhyner

Foundation. http://www.snf.ch/en/Pages/default.

aspx http://www.bangerter-stiftung.ch/bangerter/

de/stiftung/portrait.html The funders had no role in

study design, data collection and analysis, decision

to publish, or preparation of the manuscript.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0250590
http://www.snf.ch/en/Pages/default.aspx
http://www.snf.ch/en/Pages/default.aspx
http://www.bangerter-stiftung.ch/bangerter/de/stiftung/portrait.html
http://www.bangerter-stiftung.ch/bangerter/de/stiftung/portrait.html


14.3% and 19.7%, respectively [23]. Retrospectively assessed rates of depressive and anxiety

symptoms before the pandemic were significantly lower with rates of 7.6% and 9%, respec-

tively. While including large samples, interpretation of findings of these studies is partially lim-

ited due to their naturalistic approach and lack of pre-COVID-19 data. Findings of

prospective studies assessing probability samples of the general population yielded mixed

results. Two prospective studies analyzing the prevalence of anxiety [24] and depression [24,

25] before and after the outbreak in two different samples of the general population each,

found an increase in clinically relevant symptoms. Contrary, a Dutch long-term study assess-

ing prevalence of moderate to high levels of anxiety or depression in the general population in

November 2019 and March 2020 did not show an increase with rates being 16.9% and 17.0%,

respectively [26] and a later follow-up assessment in June 2020 even revealed a significant

decrease to 15.3% [27]. Findings of a similar Dutch long-term study in older adults and a

study comparing serious psychological distress in two samples of the US general population

were in line with this [28, 29].

Insight regarding psychological distress of patients with COVID-19 is limited, so far. A

meta-analysis including 50 mostly Chinese studies on the general population, healthcare work-

ers and patients with COVID-19 showed a pooled prevalence of 44% with psychological mor-

bidities [9]. Four of the included studies had assessed patients with COVID-19, yielding a

pooled prevalence of 42% for depression, 37% for anxiety disorders and 96% for post-trau-

matic stress symptoms. The findings regarding depression and anxiety are in line with other

meta-analyses and systematic reviews on various populations, few of them patient samples,

affected by the COVID-19 pandemic [10, 30] and more recent studies on hospitalized patients.

Regarding post-traumatic stress symptoms, a meta-analysis including more recent studies

than the meta-analysis of Krishnamoorthy et al. [9] yielded a pooled prevalence of 24% of

post-traumatic stress symptoms [31]. Still, studies on samples of the general population

included in these systematic reviews and meta-analyses should be viewed with caution due to

methodological issues including low representativeness and other sources of bias.

Relatives of patients hospitalized with COVID-19 might be equally affected but evidence is

scarce. The study of Dorman-Ilan et al. [32] suggests that both isolated COVID-19 patients

and relatives might suffer from similarly high levels of anxiety and depressive symptoms dur-

ing the initial stage of hospitalization.

While heightened psychological distress during the acute phase of the illness in patients and

their relatives can be expected, it might be additionally relevant to investigate how many expe-

rience clinically relevant symptoms persisting beyond that initial phase and which characteris-

tics might be related to this. However, only few studies evaluated this, so far. Recent studies

from Italy, Turkey and China investigating COVID-19 survivors about one to two months

after hospital discharge found a prevalence of 10% to 42% for anxiety [33–35], 11% to 31% for

depression [33–35], 12% to 28% for PTSD [33, 35, 36], and 40% for insomnia [33], suggesting

persisting psychological distress in a considerable number of patients. Furthermore, a recent

Chinese study revealed that 23% of patients still experienced anxiety or depression even 6

months after discharge [37].

Factors associated with increased psychological distress might include sociodemographic,

illness-related, psychosocial and hospital-related characteristics [8, 11]. A systematic review on

the psychological impact of past viral respiratory epidemics indicated that female patients and

those with lower education levels experience increased anxiety, depression and PTSD [8].

Studies evaluating psychological distress in the context of COVID-19 found female gender [32,

37–40], higher age [39, 40], lower education level [39] and not being employed [40] to be asso-

ciated with anxiety. Further, female gender [37, 38, 40], lower education [18, 35], not being

employed [40] and living with children [35] were potential risk factors for depression.
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Regarding symptoms of PTSD, female gender [36, 41], younger age [41] and not being

employed [36] emerged as potential risk factors. Also, previous research shows that people

who follow disaster media closely have higher levels of post-traumatic stress symptoms and

psychological distress [42].

Similar to studies on clinical conditions such as traffic accidents [43], stroke [44] or cardiac

arrest [45, 46] which found considerable rates of PTSD symptoms, anxiety and depression, psy-

chological distress in COVID-19 patients and relatives might be related to the potentially life-

threatening illness requiring hospitalization or critical care and uncertainty about the course or

outcome [11, 47–49]. In line with this, duration of hospitalization [40], higher disease severity

[35, 37] and ICU stay [11, 50] might be associated with increased psychological distress.

A recent review on the effects of quarantine measures during past outbreaks suggests a neg-

ative impact on psychological well-being of patients as well as their relatives especially due to

separation from partners and relatives [12]. However, these findings are difficult to transfer as

previous outbreaks were either localized or limited in time and by far did not reach the extent

of the current COVID-19 pandemic. Studies during the COVID-19 pandemic found perceived

stigmatization and feeling isolated with inadequate social support to be associated with

increased anxiety, depression and symptoms of PTSD [18, 35, 36]. Lockdown measures may

also lead to financial and occupational concerns and contribute to psychological distress [18,

41, 51]. A large study evaluated the association of internal coping mechanisms for emotion

regulation with anxiety, depression and symptoms of PTSD applying a machine learning

model in 2787 individuals of the general population. Low use of adaptive defense mechanisms,

e.g., humor and self-assertion to regulate one’s emotions was associated with heightened levels

of anxiety, depression and symptoms of PTSD [39]. In the context of potentially protective

coping mechanisms, resilience, often defined as the ability to successfully cope with adverse

life events, might also be related to psychological distress [52] and is potentially modifiable

[53]. A meta-analysis including longitudinal as well as cross-sectional studies evaluating corre-

lations between resilience and mental health showed that resilience is negatively correlated to

negative indicators of mental health, such as depression, anxiety and negative affect, and posi-

tively correlated to positive indicators of mental health, such as life satisfaction and positive

affect [52]. Further, a review on the role of resilience as a protective factor regarding anxiety,

depression and post-traumatic stress during the COVID-19 pandemic revealed that “resilient”

coping strategies to deal with COVID-19-related distress are common [53]. However, evidence

on the nature of the association of resilience and psychological distress is still inconclusive

[54–56] and more research is needed to identify effective interventions [53]. Dorman-Ilan

et al. [32] found that relatives who did not feel protected by the hospital might suffer from

increased anxiety even one month after patients’ discharge.

Though there is growing evidence on acute psychological distress in the context of COVID-

19, evidence on prevalence and factors associated with persisting psychological distress in

patients and their relatives is scarce. Herein, our aim was to assess in parallel the prevalence of

and factors associated with persisting psychological burden in COVID-19 patients and their

relatives one month after hospital discharge. Such insights may help to prevent these adverse

outcomes by focusing on modifiable risk factors and identifying specific treatments to support

patients and relatives in the near future.

Materials and methods

Study setting

We conducted this prospective observational cohort study at two tertiary care hospitals in

Switzerland—the University Hospital Basel and the Kantonsspital Aarau—from March until
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June 2020. The study was approved by the local Ethics Committee (Ethics Committee North-

west and Central Switzerland EKNZ, approval reference number: 2019–01162). All participat-

ing patients and relatives provided written informed consent. This manuscript adheres to the

STROBE statement [57; see S1 File].

Study population

We screened all consecutively admitted COVID-19 patients and their closest relatives upon

hospitalization regarding inclusion and exclusion criteria. COVID-19 was confirmed by

reverse transcriptase polymerase chain reaction from nasopharyngeal swabs [45, 58]. Relatives

were chosen according to surrogate decision-making rank (spouse > parents/adult

children > others) as indicated in patients’ medical records. Exclusion criteria for patients and

relatives were insufficient knowledge of the local language (German), cognitive impairment,

i.e., a condition where patients were not able to understand and respond to the questions of

our interview including dementia, delirium and others, or serious psychiatric conditions, e.g.,

psychosis. Relatives who were subsequently hospitalized due to COVID-19 were included in

the patient sample only. There were no exclusions based on patient characteristics and severity

or duration of COVID-19 disease. We contacted relatives during hospitalization and patients

about one month after hospital discharge by phone and invited them to participate in our

study. Those who had agreed received a letter including the study information and informed

consent form which they were asked to sign and return. Relatives and patients were excluded

if no informed consent was provided.

Collection of potential predictor and outcome variables of patients and

relatives

In this prospective observational cohort study, we conducted telephone interviews with all par-

ticipating patients and relatives one month after hospital discharge to collect data on potential

risk and protective factors concerning the time of hospitalization as well as on psychological

outcome at the time of the assessment. For patients we additionally reviewed their medical

charts to obtain relevant medical information. For relatives of patients that were hospitalized

during the study period, we did a baseline interview upon admission of the patient. Several

predictor variables specific to COVID-19 were assessed by items specifically designed for the

purpose of this study. For the assessment of the other factors, we used well-established clinical

risk scores and validated psychometric measures. We assessed potential predictor variables

from four domains, i.e., sociodemographic, illness-related, psychosocial and hospital-related

factors. While items in the sociodemographic domain were the same for both patients and rel-

atives, factors in the other three domains partially differed to account for patient- and relative-

specific characteristics (see Tables 2 and 3).

Variables collected upon hospitalization

Sociodemographic factors were assessed for patients and relatives and included age, gender,

citizenship, cultural background, religious affiliation, civil status, children and current job

situation.

Illness-related factors. For patients, in the domain of illness-related factors we assessed

variables such as timepoint of COVID-19 diagnosis, duration of hospitalization, antibiotics

during hospitalization, investigational therapy, anxiolytics during hospitalization, ICU stay,

and intubation. Based on patients’ medical condition at the end of their hospitalization for

COVID-19, we calculated the Charlson Comorbidity Index (CCI) [59], a score which charac-

terizes the severity of comorbidity and predicts ten-year mortality. Further, we collected
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patients’ vital signs and calculated the National Early Warning Score (NEWS) [60], a com-

monly used tool that assesses the severity of a patient’s illness and detects patients prone to

clinical deterioration.

For relatives, the domain of illness-related factors included items assessing if the relative

was quarantined or infected with SARS CoV-2, the time point of the patient’s COVID-19 diag-

nosis, and if the patient had died due to COVID-19.

Psychosocial factors. For relatives, the relationship with patient and whether they lived in

the same household as the patients was assessed.

Variables collected at 30 days after hospital discharge

Illness-related factors. Self-perceived overall health status was assessed using the visual

analogue scale (VAS) of the EuroQol, ranging from 0 (worst imaginable health) to 100 (best

imaginable health) at 30-day follow-up for patients and relatives [61, 62].

Psychosocial factors. For both patients and relatives, psychosocial factors were assessed,

such as pre-existing psychological comorbidities, and intake of psychotropic drugs, the

amount of COVID-19 media consumption and worries due to COVID-19 media reports (on a

VAS 0–10), the frequency of contact between patients and relatives, as well as type of commu-

nication. Patients’ and relatives’ pre-existing psychological comorbidities were inquired during

the telephone interview by asking participants directly if psychological comorbidities had been

diagnosed previously, e.g., depression, anxiety disorder as well as through questions about psy-

chotherapeutic or pharmaceutic treatment, e.g., antidepressants. In patients, we additionally

reviewed medical charts regarding information on pre-existing psychological comorbidities.

Further, items designed for the purpose of this study were assessed, such as current worries or

burdens and helpfulness of different coping strategies, all rated on a VAS 0–10.

Also, we evaluated perceived stress of patients and relatives with the Perceived Stress Scale

(10-item version; PSS-10; Cronbach’s alphas�0.80), a well-established self-report measure

assessing how unpredictable, uncontrollable and overloaded respondents perceived their life

during the last month [63, 64]. Further, we estimated resilience of patients and relatives using

the 10-item version of the Connor-Davidson Resilience Scale (CD-RISC-10), which refers to

the preceding month and assesses characteristics of resilience that can also be framed as stress-

coping ability [65]. The CD-RISC is widely applied in clinical research and the original

25-item questionnaire as well as the 10-item version showed good validity with a Cronbach’s

alpha of 0.89 and 0.88 as well as 0.94, respectively [55, 65, 66]. Further, the CD-RISC showed

high test-retest reliability over a 12-month follow-up period [67–69]. Cronbach’s alpha was

0.86 in our patient sample and 0.76 in our relative sample.

Hospital-related factors. We assessed several hospital-related factors through items spe-

cifically designed for this study. Patients and relatives were asked whether the hospital’s psy-

chosocial care team was involved, the burden of having no visitors or not being able to visit

(VAS 0–10) and missing physical closeness of their relatives (VAS 0–10).

Patients were further asked whether there was contradictory information, i.e., information

from one treating team member did not match information from other treating team mem-

bers, they received by the medical team (VAS 0–10) and the perceived competence of the treat-

ing physician (VAS 0–10).

Relatives were asked whether they were in contact with the medical team, the satisfaction

with the communication with the medical team (VAS 0–10), whether they received informa-

tion regarding the patient’s prognosis, whether patient’s medical care was perceived as suffi-

cient or inadequate, the comprehensibility of medical information (VAS 0–10) and whether

they received recommendations regarding own care.
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Outcome variables

Psychological distress. All outcome variables were collected 30 days after hospital dis-

charge. Psychological distress, i.e., symptoms of anxiety and/or depression experienced by

patients and relatives, was measured by the Hospital Anxiety and Depression Scale [HADS;

70]. Cronbach’s alpha was�0.80 for both the anxiety and depression subscale in both the

patient and relative sample. In line with previous research, we used a cut-off value of�8, indi-

cating moderately severe symptoms, and operationalized presence of psychological distress as

a score of�8 (range: 0 to 21) on either the depression or the anxiety subscale of the HADS [70,

71]. The questionnaire was specifically developed for patients with physical disease and inten-

tionally excludes items associated with physical symptoms to avoid confounding with psycho-

pathological symptoms [70]. Good reliability and validity were shown for the HADS, with a

Cronbach’s alpha of 0.83 and 0.82 for the subscales anxiety and depression, respectively, and

an optimal balance between sensitivity and specificity of approximately 0.80 when applying a

cut-off score of�8 on both subscales [71].

Symptoms of post-traumatic stress disorder. Further, symptoms of post-traumatic stress

disorder were assessed through a German translation of the Impact of Event Scale-revised

[IES-r; 72–74] which had a Cronbach’s alpha of�0.90 in both our patient and relative sample.

The IES-r is a 22-item questionnaire which assesses symptoms of emotional distress caused by

traumatic events and is divided into three subscales, i.e., intrusion, avoidance and hyper-

arousal. It is also applicable in general population samples and has been shown to have high

internal consistency with a Cronbach’s alpha of 0.96 and good diagnostic accuracy when

applying a cut-off score of 1.5 [75].

Statistical analyses

Descriptive statistics, i.e., frequencies as well as means and standard deviations were used to

display characteristics of the patient and relative sample. We stratified the two samples based

on the psychological distress whereas a score of�8 on the anxiety and/or depression scale of

the HADS was determined as presence of psychological distress and a score of<8 on both

scales as absence of psychological distress.

We conducted all analyses separately for each the patient and the relative sample. We

evaluated associations between potential predictors and outcomes, separately in two steps,

through univariate and multivariate analyses. To account for missing data in predictors

used in the multivariate analyses, we imputed datasets using multiple imputations by

chained equations. Imputations were calculated using multiple covariables within domains

also including main outcomes to reduce bias as previously suggested [76], i.e. for patients:

age, gender, children, duration of hospitalization, Charlson Comorbidity Score, NEWS

score, ICU stay, pre-existing psychological diagnoses, worries due to COVID-19 media

reports, worries about uncertain prognosis, burden of isolation measures, worries about

health of relatives, helpfulness of social contacts, helpfulness of distraction, CD-RISC-10,

PSS-10, involvement of psychosocial care team, burden of having no visitors, missing phys-

ical closeness, and psychological distress (HADS); for relatives: age, gender, cultural back-

ground, religion, civil status, children, current job situation, relationship with patient,

EuroQol VAS, pre-existing psychological diagnoses, psychotropic drugs, CD-RISC-10,

PSS-10, worries due to COVID-19 media reports, worries about infection, worries about

uncertain prognosis, contact with medical team, burden of having no visitors, missing

physical closeness, and psychological distress (HADS). Model performance of imputed

data was also compared to those of crude values to check consistency. We found a similar

pattern when doing a full set analysis (see S1 and S2 Tables in S1 File).
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First, we calculated univariate logistic regression models separately for patients and rela-

tives. We further investigated the associations between each variable and psychological burden

by adjusting each of these analyses for age, gender and study center. In a next step, we calcu-

lated a separate multivariate logistic regression model for each domain, resulting in four mod-

els in each sample. Each of these models included predefined factors from the respective

domain, i.e., a) age for the sociodemographic model, b) duration of hospitalization, use of

anxiolytics during hospitalization, and ICU stay for the illness-related factors model, c) burden

of isolation measures due to COVID-19 and coping through social contacts in the psychosocial

model, and d) burden of having no visitors and missing physical closeness in the hospital-

related factors model. In addition, we included all factors that were significantly associated

with psychological distress in the previous, age-, gender- and study center-adjusted analyses

for each domain. Third, to evaluate which factors might be independently associated with psy-

chological distress, we analyzed an overall model containing all factors that were significantly

associated with psychological distress within the four domain models. We calculated odds

ratios (OR) and 95% confidence intervals (CI). A p-value of< .05 (two-tailed) was considered

significant. Areas under the curve (AUC) were created to evaluate the potential prognostic

value of the factors regarding psychological distress. All statistical analyses were conducted

using Stata 15 (Stata Corp, College Station, Texas, USA).

Results

Characteristics of the study sample

Between March and June 2020, a total of 301 patients with COVID-19 were hospitalized in the

University Hospital Basel (n = 198) and the Kantonsspital Aarau (n = 103) (Fig 1). Forty of

these patients (13.3%) died during hospitalization or within 30 days after discharge, 54 (17.9%)

were unable to speak the local language (German), 32 (16.6%) met exclusion criteria such as

Fig 1. Flow diagram of the study population. Legend: Flow diagram illustrating inclusion and exclusion of eligible

participants.

https://doi.org/10.1371/journal.pone.0250590.g001
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Table 1. Sociodemographic and clinical characteristics the study populations.

Sociodemographic and clinical characteristics Patients Relatives

n 126 153

Age (years) 58.2 (16.35) 57.7 (14.94)

Gender (female) 50 (39.7%) 115 (75.2%)

Citizenship Switzerland 86 (68.3%) 125 (81.7%)

Germany 14 (11.1%) 7 (4.6%)

France 5 (4.0%) 6 (3.9%)

Other 21 (16.7%) 16 (10.5%)

Cultural background Central Europe 89 (70.6%) 113 (73.9%)

Western Europe 11 (8.7%) 8 (5.2%)

Southern Europe 16 (12.7%) 18 (11.8%)

Northern Europe 2 (1.6%) 5 (3.3%)

Asia 4 (3.2%) 4 (2.6%)

Other 4 (3.2%) 5 (3.3%)

Religious affiliation Catholic 33 (26.4%) 46 (30.3%)

Protestant 32 (25.6%) 48 (31.6%)

Other Christian denomination 9 (7.2%) 10 (6.6%)

Jewish 2 (1.6%) 2 (1.3%)

Muslim 11 (8.8%) 8 (5.3%)

Other religion 3 (2.4%) 3 (2.0%)

No religious affiliation 35 (28.0%) 35 (23.0%)

Civil status Married/in partnership 80 (63.5%) 110 (72.4%)

Divorced 22 (17.5%) 14 (9.2%)

Widowed 9 (7.1%) 12 (7.9%)

Single 15 (11.9%) 16 (10.5%)

Children, yes 86 (70.5%) 114 (74.5%)

Education High School 13 (10.7%) 7 (4.6%)

Apprenticeship 83 (68.6%) 99 (65.6%)

College/University 25 (20.7%) 45 (29.8%)

Current job situation Employed 72 (57.6%) 81 (53.3%)

Unemployed 1 (0.8%) 4 (2.6%)

Retired 42 (33.6%) 56 (36.8%)

Disability benefits 6 (4.8%) 3 (2.0%)

Homemaker 2 (1.6%) 7 (4.6%)

Other 2 (1.6%) 1 (0.7%)

Previous psychological therapy 7 (5.7%) 7 (4.7%)

Pre-existing psychological comorbidities 18 (14.8%) 18 (12.1%)

Patient characteristics

Duration of hospitalization (days), mean (SD) 9.00 (6.49)

Severity of illness (NEWS score), mean (SD) 6.21 (3.71)

Comorbidity (CCI), mean (SD) 2.40 (2.17)

Antibiotics during hospitalization 39 (31.2%)

Oxygen supply No oxygen supply 49 (38.9%)

Nasal cannula/NIV 65 (51.6%)

Intubation 12 (9.5%)

Anxiolytics during hospitalization 21 (16.9%)

Investigational treatmenta 85 (68.0%)

ICU stay (yes/no) 19 (15.1%)
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dementia or severe underlying psychiatric conditions, 29 (9.6%) were not reachable by phone

for assessment, and 20 (6.6%) did not give informed consent. In 12 (4%) of all 301 hospitalized

patients no relatives were documented in the medical charts. As we identified and approached

only one relative per patient, there were therefore 289 potentially eligible relatives left. Of these

289 relatives, 15.9% did not speak German and 7% were excluded due to other criteria, e.g.,

cognitive impairment or being already included in the patient sample. Forty-five (15.6%) were

not reachable by phone and 24 (8.3%) did not give informed consent. Thus, the final cohort

consisted of 126 patients and 153 relatives. Table 1 shows sociodemographic and clinical char-

acteristics of the participants.

Psychological distress in patients 30 days after discharge

Twenty-four patients (19.1%) showed psychological distress, i.e., symptoms of depression and/

or anxiety. Of those, 22 (17.5%) patients showed symptoms of anxiety and 10 (7.9%) showed

symptoms of depression.

Table 2A and 2B give a detailed overview of the associations with psychological distress for

patients.

Factors associated with psychological distress in patients. Several factors were associ-

ated with psychological distress in univariate models, including sociodemographic factors, i.e.,

patient gender, religious affiliation, illness-related factors, i.e., self-perceived overall health sta-

tus, psychosocial factors, i.e., pre-existing psychological comorbidities, resilience, perceived

stress, worries due to COVID-19 media reports, frequency of contact with relatives, worries

about uncertain prognosis, burden of isolation measures due to COVID-19, worries about

health of relatives, and hospital-related factors, i.e., burden of having no visitors. All these vari-

ables except from burden of isolation measures and having no visitors were still significantly

associated when these analyses were each adjusted for age, gender and study center. Addition-

ally, cultural background and time point of COVID-19 diagnosis were significantly associated

with psychological distress.

In a next step, we evaluated all variables significantly associated in these adjusted analyses

as well as several predefined variables within four domain models. The results are presented in

Table 2B.

Table 1. (Continued)

Sociodemographic and clinical characteristics Patients Relatives

Relative characteristics

Relationship to patient Patient is partner 77 (50.3%)

Patient is child 12 (7.8%)

Patient is sibling 15 (9.8%)

Patient is parent 37 (24.2%)

Other 12 (7.8%)

Relative living in same household with patient 83 (54.2%)

Patient died (bereaved relatives) 26 (17%)

Relative quarantined 64 (48.5%)

Relative also infected with COVID-19 51 (34.5%)

Data are presented as n (%) or mean (standard deviation).

Abbreviations: SD, standard deviation; NEWS, National Early Warning Score; NIV, Non-invasive ventilation; ICU, Intensive Care Unit; CCI, Charlson Comorbidity

Index
a Investigational treatment: Hydroxychloroquine, Lopinavir/Ritonavir, Remdesivir, Tocilizumab, Convalescent Plasma

https://doi.org/10.1371/journal.pone.0250590.t001
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Table 2. Factors associated with psychological distress in patients.

a.

No psychological

distress

Psychological

distress

Univariate OR

(95%CI)

p Age, gender, center

adjusted OR (95%CI)

p

n = 102 n = 24

Sociodemographic factors

Age (years) 58.62 (16.10) 56.63 (17.65) 0.99 (0.97, 1.02) 0.590

Gender male 68 (66.7%) 8 (33.3%) 1 (Ref) 1 (Ref)

female 34 (33.3%) 16 (66.7%) 4 (1.56, 10.27) 0.004

Citizenship Swiss 71 (69.6%) 15 (62.5%) 1 (Ref) 1 (Ref)

Non-Swiss 31 (30.4%) 9 (37.5%) 1.37 (0.54, 3.48) 0.502 1.47 (0.52, 4.11) 0.464

Cultural background Central/Western

Europe

84 (82.4%) 16 (66.7%) 1 (Ref) 1 (Ref)

Other 18 (17.6%) 8 (33.3%) 2.33 (0.87, 6.28) 0.093 3.55 (1.03, 12.27) 0.045

Religious affiliation Christian 61 (59.8%) 13 (56.5%) 1 (Ref) 1 (Ref)

Non-Christian

religion

9 (8.8%) 7 (30.4%) 3.65 (1.15, 11.58) 0.028 5.51 (1.38, 22.06) 0.016

No religious

affiliation

32 (31.4%) 3 (13.0%) 0.44 (0.12, 1.66) 0.225 0.36 (0.09, 1.43) 0.146

Civil status Married/

Partnership

66 (64.7%) 14 (58.3%) 1 (Ref) 1 (Ref)

Widowed/

separated/single

36 (35.3%) 10 (41.7%) 1.31 (0.53, 3.24) 0.560 0.68 (0.23, 1.94) 0.468

Children no 30 (30%) 6 (26%) 1 (Ref) 1 (Ref)

yes 69 (70%) 17 (74%) 1.23 (0.44, 3.43) 0.690 1.54 (0.51, 4.68) 0.449

Current job situation Employed 40 (39.6%) 13 (54.2%) 1 (Ref) 1 (Ref)

Not employed 43 (45%) 12 (50%) 1.8 (0.74, 4.42) 0.198 2.9 (0.86, 9.74) 0.085

Illness-related factors

Time point of COVID-19

diagnosisa, mean (SD)

29.98 (12.39) 33.38 (7.56) 1.03 (0.99, 1.06) 0.202 1.06 (1.01, 1.11) 0.016

Duration of hospitalization (days),

mean (SD)

9.45 (6.86) 7.08 (4.16) 0.93 (0.84, 1.02) 0.117 0.94 (0.86, 1.04) 0.247

Severity of illness (NEWS score),

mean (SD)

6.25 (3.71) 6.04 (3.77) 0.99 (0.87, 1.11) 0.813 1.08 (0.92, 1.26) 0.367

Comorbidity (CCI), mean (SD) 2.44 (2.18) 2.25 (2.17) 0.96 (0.78, 1.18) 0.697 1.01 (0.69, 1.47) 0.964

Self-perceived overall health status

(Euroqol), mean (SD)

75.98 (16.30) 65.25 (19.91) 0.97 (0.94, 0.99) 0.009 0.97 (0.94, 1) 0.023

Antibiotics during hospitalization no 70 (69.3%) 16 (66.7%) 1 (Ref) 1 (Ref)

yes 31 (30.7%) 8 (33.3%) 1.13 (0.44, 2.91) 0.802 1.41 (0.51, 3.92) 0.510

Investigational therapy no 32 (31.7%) 8 (33.3%) 1 (Ref) 1 (Ref)

yes 69 (68.3%) 16 (66.7%) 0.93 (0.36, 2.39) 0.876 1.14 (0.38, 3.38) 0.812

Anxiolytics during hospitalization no 86 (85.1%) 17 (73.9%) 1 (Ref) 1 (Ref)

yes 15 (14.9%) 6 (26.1%) 2.02 (0.69, 5.96) 0.201 2.06 (0.65, 6.52) 0.220

ICU stay no 85 (83.3%) 22 (91.7%) 1 (Ref) 1 (Ref)

yes 17 (16.7%) 2 (8.3%) 0.45 (0.1, 2.12) 0.315 0.61 (0.12, 3.01) 0.542

Intubation no 91 (89.2%) 23 (95.8%) 1 (Ref) 1 (Ref)

yes 11 (10.8%) 1 (4.2%) 0.36 (0.04, 2.93) 0.339 0.49 (0.06, 4.3) 0.518

Psychosocial factors

Pre-existing psychological

comorbidities

no 90 (92%) 14 (58%) 1 (Ref) 1 (Ref)

yes 8 (8%) 10 (42%) 8.04 (2.71, 23.83) <0.001 5.73 (1.77, 18.59) 0.004

Psychotropic drugs no 90 (92%) 19 (79%) 1 (Ref) 1 (Ref)

yes 8 (8%) 5 (21%) 2.96 (0.87, 10.05) 0.082 2.51 (0.67, 9.4) 0.171
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Table 2. (Continued)

Resilience (CD-RISC), mean (SD) 32.79 (4.69) 24.53 (7.94) 0.79 (0.71, 0.89) <0.001 0.8 (0.71, 0.91) <0.001

Perceived Stress (PSS), mean (SD) 20.95 (6.43) 29.64 (9.64) 1.17 (1.06, 1.3) 0.002 1.18 (1.06, 1.32) 0.003

Self-perceived stigmatization (VAS

0–10), mean (SD)

2.49 (3.10) 3.15 (3.53) 1.06 (0.92, 1.24) 0.408 1.05 (0.9, 1.23) 0.507

Consumption of COVID-19 media

reports

no 15 (15%) 6 (25%) 1 (Ref) 1 (Ref)

yes 82 (85%) 18 (75%) 0.55 (0.19, 1.61) 0.274 0.71 (0.22, 2.28) 0.561

Duration of COVID-19 media

consumption, mean (SD)

34.76 (30.51) 40.79 (30.24) 1.01 (0.99, 1.02) 0.436 1.01 (0.99, 1.03) 0.239

Worries due to COVID-19 media

reports, mean (SD)

3.56 (2.84) 6.00 (3.79) 1.28 (1.09, 1.5) 0.002 1.23 (1.05, 1.45) 0.012

Frequency of contacts with relatives Daily 88 (89%) 16 (67%) 1 (Ref)

Less than daily 11 (11%) 8 (33%) 4 (1.39, 11.49) 0.010 5.13 (1.6, 16.47) 0.006

Type of communication between

patients and relatives

Telephone, text

and other

58 (59%) 14 (58%) 1 (Ref)

Video calls and

visits

41 (41%) 10 (42%) 1.01 (0.41, 2.5) 0.982 0.91 (0.29, 2.81) 0.869

Current worries and burdens (VAS
0–10)
Worried about uncertain prognosis,

mean (SD)

5.23 (3.16) 7.04 (3.11) 1.22 (1.04, 1.45) 0.017 1.22 (1.03, 1.45) 0.022

Burden of isolation measures, mean

(SD)

4.67 (3.63) 6.63 (3.32) 1.17 (1.02, 1.34) 0.022 1.15 (0.99, 1.33) 0.074

Burden of boredom, mean (SD) 2.96 (3.41) 3.52 (3.36) 1.05 (0.92, 1.2) 0.474 1.03 (0.9, 1.18) 0.683

Worried about health of relatives,

mean (SD)

4.36 (3.59) 7.30 (3.10) 1.3 (1.11, 1.52) 0.001 1.32 (1.1, 1.57) 0.002

Burden of missing relatives, mean

(SD)

5.15 (3.61) 6.00 (3.94) 1.07 (0.94, 1.22) 0.326 1.03 (0.89, 1.19) 0.695

Worried about job situation, mean

(SD)

1.29 (2.66) 1.91 (3.74) 1.07 (0.93, 1.24) 0.360 1.03 (0.88, 1.22) 0.694

Worried about finances, mean (SD) 0.88 (2.22) 1.78 (3.34) 1.13 (0.96, 1.33) 0.129 1.1 (0.93, 1.31) 0.255

Worried about medical care, mean

(SD)

0.55 (1.52) 0.57 (1.50) 1.01 (0.74, 1.36) 0.973 0.95 (0.69, 1.31) 0.761

Other worries, mean (SD) 1.71 (3.42) 1.70 (3.57) 1 (0.87, 1.15) 0.993 1.01 (0.87, 1.18) 0.894

Helpfulness of coping strategies (VAS
0–10)
Social contacts, mean (SD) 7.79 (2.65) 6.82 (2.99) 0.89 (0.76, 1.04) 0.139 0.85 (0.72, 1.02) 0.074

Distraction, mean (SD) 5.72 (3.52) 4.38 (3.59) 0.9 (0.77, 1.05) 0.174 0.89 (0.76, 1.04) 0.148

Tranquilizers, mean (SD) 0.46 (1.90) 1.36 (3.23) 1.16 (0.91, 1.48) 0.242 1.15 (0.88, 1.51) 0.301

Other, mean (SD) 5.45 (4.31) 6.23 (4.40) 1.04 (0.9, 1.21) 0.552 1.04 (0.89, 1.21) 0.634

Hospital-related factors (VAS

0–10)

Involvement of psychosocial care

team

no 90 (90% 18 (75%) 1 (Ref) 1 (Ref)

yes 10 (10.0%) 6 (25.0%) 3 (0.97, 9.3) 0.057 3.1 (0.88, 10.89) 0.078

Contradictory information given by

medical team, mean (SD)

0.94 (2.02) 1.17 (1.85) 1.06 (0.85, 1.31) 0.620 0.97 (0.76, 1.23) 0.794

Perceived competence of treating

physician, mean (SD)

8.77 (1.41) 8.48 (2.41) 0.91 (0.7, 1.17) 0.460 0.94 (0.71, 1.25) 0.666

Burden of having no visitors, mean

(SD)

3.46 (3.34) 5.08 (3.88) 1.14 (1, 1.3) 0.044 1.1 (0.96, 1.26) 0.162

Missing physical closeness, mean

(SD)

4.33 (3.73) 5.96 (3.77) 1.13 (0.99, 1.27) 0.062 1.1 (0.96, 1.25) 0.160

b.

(Continued)
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Table 2. (Continued)

Multivariate model

within domains

Overall

multivariate

model

OR (95%CI) p OR (95%CI) p
Sociodemographic factors

Age (years) 0.98 (0.95, 1.02) 0.332

Gender male 1 (Ref) 1 (Ref)

female 5.6 (1.9, 16.5) 0.002 1.7 (0.38, 7.71) 0.49

Cultural background Central/Western

Europe

1 (Ref)

Other 1.08 (0.21, 5.54) 0.926

Religious affiliation Christian 1 (Ref) 1 (Ref)

Non-Christian

religion

6.06 (1.1, 33.29) 0.038 3.6 (0.38, 33.67) 0.262

No religious

affiliation

0.35 (0.08, 1.44) 0.144 1.24 (0.19, 7.94) 0.82

Current job situation Employed 1 (Ref) 1 (Ref)

Not employed 3.84 (1.03, 14.25) 0.044 2.99 (0.63, 14.16) 0.169

Illness-related factors

Time point of COVID-19

diagnosisa, mean (SD)

1.03 (0.98, 1.07) 0.246

Duration of hospitalization (days),

mean (SD)

0.9 (0.8, 1.01) 0.084

Self-perceived overall health status

(Euroqol), mean (SD)

0.96 (0.94, 0.99) 0.008 0.98 (0.94, 1.02) 0.383

Anxiolytics during hospitalization no 1 (Ref)

yes 2.71 (0.79, 9.31) 0.112

ICU stay no 1 (Ref)

yes 1 (0.16, 6.12) 0.996

Psychosocial factors

Pre-existing psychological

comorbidities

no 1 (Ref)

yes 5.41 (0.85, 34.35) 0.073

Resilience (CD-RISC), mean (SD) 0.83 (0.71, 0.97) 0.017 0.82 (0.71, 0.94) 0.005

Perceived Stress (PSS), mean (SD) 1.23 (1.06, 1.42) 0.006 1.21 (1.06, 1.38) 0.006

Worries due to COVID-19 media

reports, mean (SD)

1.31 (0.99, 1.72) 0.057

Frequency of contacts with relatives Daily 1 (Ref) 1 (Ref)

Less than daily 9.57 (1.8, 50.91) 0.008 7.67 (1.42, 41.58) 0.018

Current worries and burdens (VAS
0–10)
Burden of isolation measures, mean

(SD)

0.95 (0.72, 1.24) 0.680

Worried about health of relatives,

mean (SD)

1.12 (0.9, 1.4) 0.312

Helpfulness of coping strategies (VAS
0–10)
Social contacts, mean (SD) 0.74 (0.56, 0.99) 0.04 0.76 (0.57, 1.01) 0.056

Hospital-related factors (VAS

0–10)

Involvement of psychosocial care

team

no 1 (Ref)
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The sociodemographic domain model with an area under the receiver-operating character-

istic curve (AUC) of 0.77, included the variables age, gender, cultural background, religious

affiliation, and current job situation. Of these, being female, non-Christian religion and no

employment were independently associated with increased likelihood of psychological distress.

In the illness-related factors model containing timepoint of COVID-19 diagnosis, duration of

hospitalization, self-perceived overall health status, anxiolytics during hospitalization, and ICU

stay (AUC of 0.72), only lower self-perceived overall health status was independently associ-

ated. Of the variables pre-existing psychological comorbidities, resilience, perceived stress,

worries due to COVID-19 media reports, frequency of contacts with relatives, burden of isola-

tion measures, worries about health of relatives, and social contacts as a coping strategy in the

psychosocial domain model (AUC of 0.95), lower resilience, higher perceived stress, lower fre-

quency of contacts with relatives, and lower perceived helpfulness of social contacts as a coping

strategy, were each independently associated with higher likelihood of psychological distress.

None of the variables, involvement of psychosocial care team, burden of having no visitors and

missing physical closeness were independently associated in the fourth domain model (AUC

of 0.67).

After including all factors independently associated within these four domain models in a

final overall model, only resilience, perceived stress and less than daily frequency of contact

with relatives remained independently associated with psychological distress. A model includ-

ing these three independently associated variables showed very good discrimination regarding

presence or absence of psychological distress in patients hospitalized with COVID-19, with an

AUC of 0.92.

Psychological distress in relatives 30 days after discharge

In the relative sample, 35 participants (22.9%) met the criteria for psychological distress, i.e.,

showed symptoms of depression and/or anxiety defined by a score of�8 on the depression

and/or anxiety subscale of the HADS. Of those, 25 had symptoms of anxiety (16.3%) and 23

had symptoms of depression (15%).

Table 3A and 3B provide an overview of the different variables and associations with psy-

chological distress.

In univariate models (Table 3A), we found several factors associated with psychological dis-

tress, including sociodemographic factors, i.e., having children, not being employed, illness-

related factors, i.e., lower self-perceived overall health status, death of patient, psychosocial fac-

tors, i.e., use of psychotropic drugs, lower resilience, higher perceived stress, communicating

through video calls or being able to visit the patient, higher perceived overall burden, increased

worries about uncertain diagnosis and infection, higher burden of isolation measures and

Table 2. (Continued)

yes 2.59 (0.8, 8.31) 0.111

Burden of having no visitors, mean

(SD)

1.06 (0.86, 1.3) 0.575

Missing physical closeness, mean

(SD)

1.07 (0.88, 1.3) 0.52

Data are presented as n (%) or mean (standard deviation)
aconsecutive days, starting with day 0 for first patients hospitalized

Abbreviations: SD, standard deviation; OR, odds ratio; 95%CI, 95% Confidence Interval; COVID-19, Coronavirus disease 2019; CD-RISC, Connor-Davidson Resilience

Scale; PSS, Perceived Stress Scale; VAS, visual analogue scale

https://doi.org/10.1371/journal.pone.0250590.t002
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Table 3. Factors associated with psychological distress in relatives.

a.

No Psychological

distress

Psychological

distress

Univariate model,

OR (95%CI)

p Age, gender, center

adjusted model, OR

(95%CI)

p

n = 118 n = 35

Sociodemographic factors

Age (years) 56.98 (14.91) 60.09 (15.01) 1.01 (0.99, 1.04) 0.281

Gender male 31 (26.3%) 7 (20.0%) 1 (Ref)

female 87 (73.7%) 28 (80.0%) 1.43 (0.57, 3.59) 0.452

Citizenship Swiss 96 (81.4%) 29 (82.9%) 1 (Ref) 1 (Ref)

Non-Swiss 22 (18.6%) 6 (17.1%) 0.9 (0.33, 2.44) 0.840 0.98 (0.35, 2.75) 0.966

Cultural background Central/Western

Europe

93 (78.8%) 28 (80.0%) 1 (Ref) 1 (Ref)

Other 25 (21.2%) 7 (20.0%) 0.93 (0.36, 2.38) 0.880 1.11 (0.39, 3.18) 0.842

Religious affiliation Christian 79 (67.5%) 25 (71.4%) 1 (Ref) 1 (Ref)

Non-Christian

religion

10 (8.5%) 3 (8.6%) 0.95 (0.24, 3.72) 0.939 1.03 (0.24, 4.42) 0.963

No religious

affiliation

28 (23.9%) 7 (20.0%) 0.79 (0.31, 2.03) 0.624 0.83 (0.31, 2.19) 0.705

Civil status Married/

Partnership

87 (74.4%) 23 (65.7%) 1 (Ref) 1 (Ref)

Widowed/

separated/single

30 (25.6%) 12 (34.3%) 1.51 (0.67, 3.41) 0.318 1.5 (0.66, 3.41) 0.332

Children no 35 (29.7%) 4 (11.4%) 1 (Ref) 1 (Ref)

yes 83 (70.3%) 31 (88.6%) 3.27 (1.07, 9.95) 0.037 3.16 (1.02, 9.81) 0.046

Current job situation Employed 69 (58.5%) 12 (35.3%) 1 (Ref) 1 (Ref)

Not employed 49 (41.5%) 22 (64.7%) 2.58 (1.17, 5.71) 0.019 2.97 (1.07, 8.3) 0.037

Illness-related factors

Relative quarantined no 55 (56%) 13 (39%) 1 (Ref) 1 (Ref)

yes 44 (44%) 20 (61%) 1.92 (0.86, 4.29) 0.110 1.94 (0.86, 4.37) 0.110

Relative ill with COVID-19 no 73 (63.5%) 24 (72.7%) 1 (Ref) 1 (Ref)

yes 42 (36.5%) 9 (27.3%) 0.65 (0.28, 1.53) 0.326 0.72 (0.3, 1.71) 0.455

Self-perceived overall health status

(Euroqol), mean (SD)

84.89 (13.28) 70.41 (20.73) 0.95 (0.93, 0.97) <0.001 0.95 (0.93, 0.97) <0.001

Time point of COVID-19 diagnosisa,

mean (SD)

30.04 (12.06) 30.26 (13.99) 1 (0.97, 1.03) 0.929 1 (0.97, 1.04) 0.774

Death of patient no 103 (87.3%) 24 (68.6%) 1 (Ref) 1 (Ref)

yes 15 (12.7%) 11 (31.4%) 3.15 (1.28, 7.71) 0.012 3.8 (1.37, 10.55) 0.010

Psychosocial factors

Relationship with patient Patient is partner 60 (50.8%) 17 (48.6%) 1 (Ref) 1 (Ref)

Patient is child 6 (5.1%) 6 (17.1%) 3.53 (1.01, 12.36) 0.049 3.16 (0.88, 11.39) 0.079

Patient is parent 28 (23.7%) 9 (25.7%) 1.13 (0.45, 2.86) 0.789 1.55 (0.54, 4.47) 0.417

Other 24 (20.3%) 3 (8.6%) 0.44 (0.12, 1.64) 0.223 0.42 (0.11, 1.59) 0.203

Relative living in same household

with patient

no 54 (45.8%) 16 (45.7%) 1 (Ref) 1 (Ref)

yes 64 (54.2%) 19 (54.3%) 1 (0.47, 2.14) 0.996 0.97 (0.45, 2.08) 0.929

Frequency of contact with patient Daily 74 (63.2%) 23 (65.7%) 1 (Ref) 1 (Ref)

Less than daily 43 (36.8%) 12 (34.3%) 0.9 (0.41, 1.98) 0.790 0.95 (0.42, 2.11) 0.892

Relative sought out psychological

help

no 109 (95.6%) 33 (94.3%) 1 (Ref) 1 (Ref)

yes 5 (4.4%) 2 (5.7%) 1.32 (0.24, 7.13) 0.746 1.29 (0.23, 7.11) 0.774
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Table 3. (Continued)

Pre-existing psychological

comorbidities

no 101 (88.6%) 30 (85.7%) 1 (Ref) 1 (Ref)

yes 13 (11.4%) 5 (14.3%) 1.29 (0.43, 3.93) 0.648 1.18 (0.38, 3.66) 0.772

Psychotropic drugs no 104 (92.0%) 26 (74.3%) 1 (Ref) 1 (Ref)

yes 9 (8.0%) 9 (25.7%) 4 (1.44, 11.08) 0.008 3.83 (1.35, 10.9) 0.012

Resilience (CD-RISC), mean (SD) 31.93 (4.32) 27.56 (7.18) 0.86 (0.79, 0.94) <0.001 0.86 (0.78, 0.94) 0.001

Perceived Stress (PSS), mean (SD) 21.95 (5.87) 28.30 (9.07) 1.14 (1.06, 1.23) <0.001 1.18 (1.08, 1.28) <0.001

Type of communication between

relatives and patients

Telephone, text

and other

77 (69.4%) 13 (40.6%) 1 (Ref) 1 (Ref)

Video calls &

visits

34 (30.6%) 19 (59.4%) 3.31 (1.47, 7.46) 0.004 3.68 (1.58, 8.58) 0.002

Consumption of COVID-19 media

reports

no 6 (8%) 2 (8%) 1 (Ref) 1 (Ref)

yes 74 (93%) 22 (92%) 0.89 (0.17, 4.74) 0.893 0.7 (0.12, 4.09) 0.696

Duration of COVID-19 media

consumption, mean (SD)

54.44 (48.96) 60.24 (67.02) 1 (0.99, 1.01) 0.669 1 (0.99, 1.01) 0.868

Worries due to COVID-19 media

reports, mean (SD)

5.00 (3.12) 6.22 (3.04) 1.14 (0.97, 1.34) 0.105 1.13 (0.97, 1.33) 0.118

Current worries and burdens (VAS
0–10)
Perceived overall burden due to

COVID-19, mean (SD)

5.16 (2.91) 8.24 (2.05) 1.66 (1.33, 2.06) <0.001 1.76 (1.39, 2.23) <0.001

Worried about uncertain prognosis,

mean (SD)

4.87 (3.38) 6.59 (3.91) 1.16 (1.02, 1.32) 0.024 1.19 (1.03, 1.37) 0.015

Worried about infection, mean (SD) 2.59 (2.83) 4.09 (3.95) 1.15 (1.02, 1.3) 0.021 1.18 (1.04, 1.34) 0.013

Burden of isolation measures, mean

(SD)

3.94 (3.12) 7.19 (3.31) 1.38 (1.19, 1.6) <0.001 1.39 (1.19, 1.62) <0.001

Burden of separation from patient,

mean (SD)

5.62 (3.21) 7.29 (3.49) 1.19 (1.03, 1.36) 0.017 1.23 (1.06, 1.42) 0.008

Other worries, mean (SD) 6.17 (4.27) 7.95 (3.46) 1.13 (0.98, 1.3) 0.096 1.12 (0.97, 1.3) 0.120

Helpfulness of coping strategies (VAS
0–10)
Social contacts, mean (SD) 7.80 (2.74) 7.94 (2.33) 1.02 (0.88, 1.19) 0.799 1.04 (0.88, 1.24) 0.626

Distraction, mean (SD) 6.37 (3.54) 6.68 (3.11) 1.03 (0.91, 1.16) 0.657 1.03 (0.91, 1.18) 0.609

Tranquilizers, mean (SD) 0.78 (2.25) 1.67 (3.06) 1.13 (0.98, 1.31) 0.094 1.13 (0.97, 1.31) 0.111

Alcohol consumption, mean (SD) 0.66 (1.70) 0.07 (0.37) 0.5 (0.2, 1.24) 0.133 0.5 (0.2, 1.25) 0.137

Relaxation techniques, mean (SD) 2.62 (3.78) 2.58 (3.69) 1 (0.9, 1.11) 0.961 1.01 (0.89, 1.13) 0.933

Sports, mean (SD) 5.23 (4.16) 2.43 (3.65) 0.84 (0.75, 0.94) 0.002 0.82 (0.72, 0.93) 0.002

Other, mean (SD) 7.94 (3.64) 6.60 (4.10) 0.92 (0.81, 1.04) 0.166 0.91 (0.8, 1.03) 0.130

Hospital-related factors

Involvement of psychosocial care

team

no 108 (95.6%) 30 (85.7%) 1 (Ref) 1 (Ref)

yes 5 (4.4%) 5 (14.3%) 3.6 (0.98, 13.26) 0.054 3.22 (0.83, 12.5) 0.091

Relative was in contact with medical

team

no 49 (43.8%) 8 (22.9%) 1 (Ref) 1 (Ref)

yes 63 (56.3%) 27 (77.1%) 2.62 (1.1, 6.28) 0.030 2.86 (1.18, 6.93) 0.020

Satisfaction with communication

with medical team, mean (SD)

7.98 (2.83) 8.36 (2.58) 1.05 (0.88, 1.26) 0.562 1.01 (0.83, 1.23) 0.915

Relative received information

regarding prognosis

no 34 (53%) 7 (27%) 1 (Ref) 1 (Ref)

yes 30 (47%) 19 (73%) 3.08 (1.14, 8.33) 0.027 3.79 (1.33, 10.79) 0.012

Medical care was perceived as Sufficient 52 (81%) 19 (76%) 1 (Ref) 1 (Ref)

Inadequate 12 (19%) 6 (24%) 1.37 (0.45, 4.16) 0.580 1.55 (0.48, 5.05) 0.468

Comprehensibility of medical

information, mean (SD)

8.22 (2.99) 8.54 (2.50) 1.04 (0.88, 1.24) 0.636 0.99 (0.81, 1.21) 0.909
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Table 3. (Continued)

Relative received recommendations

regarding own care

no 43 (67%) 17 (68%) 1 (Ref) 1 (Ref)

yes 21 (33%) 8 (32%) 0.96 (0.36, 2.59) 0.941 1.15 (0.41, 3.24) 0.785

Burden of not being able to visit

patient (VAS 0–10), mean (SD)

5.78 (3.45) 7.65 (3.17) 1.2 (1.04, 1.37) 0.010 1.19 (1.03, 1.36) 0.014

Missing physical closeness (VAS

0–10), mean (SD)

4.92 (3.82) 7.06 (3.79) 1.17 (1.04, 1.31) 0.009 1.16 (1.03, 1.31) 0.015

b.

Multivariate model within domains Overall multivariate model

OR (95% CI) p OR (95% CI) p
Sociodemographic factors

Children no 1 (Ref) 1 (Ref)

yes 3.37 (1.09, 10.4) 0.035 2.91 (0.72, 11.73) 0.132

Current job situation Employed 1 (Ref) 1 (Ref)

Not employed 2.45 (1.11, 5.39) 0.027 1.47 (0.51, 4.21) 0.473

Illness-related factors

Relative quarantined no 1 (Ref)

yes 1.98 (0.85, 4.61) 0.111

Self-perceived overall health status

(Euroqol), mean (SD)

0.95 (0.93, 0.98) <0.001 0.97 (0.94, 1.01) 0.131

Death of patient no 1 (Ref) 1 (Ref)

yes 2.84 (1.06, 7.63) 0.038 1.14 (0.29, 4.45) 0.846

Psychosocial factors

Relationship with patient Patient is partner 1 (Ref)

Patient is child 1.92 (0.18, 20.87) 0.593

Patient is parent 1.89 (0.52, 6.92) 0.334

Other 0.33 (0.05, 2.01) 0.230

Psychotropic drugs no 1 (Ref)

yes 1.1 (0.21, 5.75) 0.913

Resilience (CD-RISC), mean (SD) 0.81 (0.7, 0.94) 0.005 0.85 (0.75, 0.96) 0.007

Perceived Stress (PSS), mean (SD) 0.9 (0.79, 1.04) 0.145

Type of communication between

relatives and patients

Telephone, text

and other

1 (Ref)

Video calls &

visits

2.91 (0.89, 9.51) 0.078

Current worries and burdens (VAS
0–10)
Perceived overall burden due to

COVID-19, mean (SD)

1.84 (1.36, 2.48) <0.001 1.72 (1.31, 2.25) <0.001

Worried about uncertain prognosis,

mean (SD)

1 (0.81, 1.22) 0.964

Worried about infection, mean (SD) 1.19 (0.98, 1.46) 0.079

Burden of isolation measures, mean

(SD)

1.22 (0.97, 1.53) 0.087

Burden of separation from patient,

mean (SD)

0.89 (0.69, 1.16) 0.386

Helpfulness of coping strategies (VAS
0–10)
Sports, mean (SD) 0.81 (0.68, 0.97) 0.018 0.89 (0.78, 1.02) 0.100

Hospital-related factors
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separation from patient, sport as coping strategy, and hospital-related factors, i.e., relative was

in contact with medical team, received information regarding prognosis, higher burden of not

being able to visit patient, and missing physical closeness. Each of these factors remained sig-

nificantly associated with psychosocial distress when adjusted for age, gender and study

center.

In the multivariate analyses, several independently related factors emerged as illustrated in

Table 3B. In the sociodemographic domain model, each of the two included variables, i.e., hav-

ing children and not being employed, was associated with psychological distress. The AUC of

this model was 0.66. In the illness-related factors model including self-perceived stress, if the

relative was in quarantine and if the patient had died (AUC of 0.77), lower perceived overall

health status and death of the patient were independently associated. In the psychosocial

model, i.e., relationship with patient, psychotropic drugs, resilience, perceived stress, type of

communication, perceived overall burden, worries about uncertain prognosis and infection,

burden of isolation measures and separation from patient as well as sport as coping strategy,

with an AUC of 0.92, higher resilience, higher perceived overall burden and helpfulness of

sport as coping strategy were associated with psychological distress above and beyond the

effects of the other factors in the model. The hospital-related factors model included the vari-

ables contact with medical team, receiving information regarding prognosis, burden of not

being able to visit the patient and missing physical closeness (AUC 0.77). None of these were

independently associated with the outcome.

In the final overall model containing all variables independently associated within the latter

four domain models, only higher resilience and higher perceived overall burden caused by

COVID-19 remained significantly, independently associated with the psychological distress.

The model showed very good discrimination regarding relatives with and without psychologi-

cal distress, with an AUC of 0.87.

PTSD in patients and relatives 30 days after discharge

In total, 115 patients completed the IES-r questionnaire and could be included in the analyses.

Ten patients (8.7%) showed considerable symptoms of PTSD. In univariate analyses, several

factors in the domains of sociodemographic, psychosocial and hospital-related factors were

associated with presence of clinically relevant symptoms of PTSD. In the sociodemographic

domain these were lower age, female gender, non-swiss citizenship, non-central/western Euro-

pean cultural background, and non-Christian religion. In the psychosocial domain, lower

Table 3. (Continued)

Relative was in contact with medical

team

no 1 (Ref)

yes 2.46 (0.97, 6.22) 0.057

Relative received information

regarding prognosis

no 1 (Ref)

yes 2.3 (0.99, 5.34) 0.053

Burden of not being able to visit

patient (VAS 0–10), mean (SD)

1.17 (0.99, 1.39) 0.068

Missing physical closeness (VAS

0–10), mean (SD)

1.1 (0.95, 1.27) 0.208

Data presented as n (%) or mean (standard deviation)
aconsecutive days, starting with day 0 for first patients hospitalized

Abbreviations: SD, standard deviation; OR, Odds Ratio; 95% CI, 95% Confidence Interval; COVID-19, Coronavirus disease 2019; CD-RISC, Connor-Davidson

Resilience Scale; PSS, Perceived Stress Scale

https://doi.org/10.1371/journal.pone.0250590.t003
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resilience, higher perceived stress, increased worries due to COVID-19 media reports and

about uncertain prognosis, as well as higher burden of isolation measures and of missing rela-

tives each were associated with clinically relevant symptoms of PTSD. The hospital-related fac-

tors contradictory information given by medical team and higher burden of having no visitors

were also associated. When age, gender and study center were added as covariates to each of

these univariate analyses, only non-Swiss citizenship, non-central/western European back-

ground and higher worries due to COVID-19 media reports remained significant. A multivari-

ate model containing these factors showed good discrimination, with an AUC of 0.84

(Table 4). The factor worries due to COVID-19 media reports was independently associated

with clinically relevant symptoms of PTSD.

Only three relatives (2%) showed clinically relevant symptoms of PTSD. Due to the low

number of events, no regression models were calculated.

Discussion

In this Swiss prospective observational cohort study assessing the prevalence of psychological

distress and potentially associated factors among COVID-19 patients and their relatives after

hospital discharge, we found considerable rates of psychological distress in both groups which

are higher than those among the Swiss general population in 2017 [77] as well as those of a

large sample of the Swiss general population during the COVID-19 pandemic [21, 22]. Impor-

tantly, several associated factors were identified and some of these psychosocial and isolation-

related factors seem to be addressable during routine hospital care and might be at least par-

tially modifiable. Several points of our analysis deserve further comment.

First, the prevalence of psychological distress in our patient sample is in line with the results

from Wu et al. [78] and Zhang et al. [79], who were among the first to evaluate psychological

outcome in Chinese COVID-19 patients. Wu et al found 14% and 11% of patients to show at

least mild symptoms [78], whereas Zhang et al found 21% and 29% [79] to show at least mod-

erate symptoms of anxiety and depression, respectively. Bo et al. [33] found in an observational

study which included 714 patients in China that almost all (96.2%) reported symptoms of

PTSD during hospitalization. It must be noted that these symptoms do not reflect a PTSD

diagnosis and findings may therefore not be interpreted as the rate of PTSD in this sample.

The lower rate of patients with high PTSD symptom levels in our sample may be explained by

the later time point at which patients were assessed. The higher rate reported by Bo et al. [33]

may thus reflect symptoms of acute stress due to COVID-19 and isolation remitting within

one month [80]. This is in line with symptoms of acute stress disorder remitting within one

month after a traumatic event, and only a minority of patients developing full PTSD [80]. Our

study reveals that relatives of COVID-19 patients might be affected to a similar extent, with

22.9% showing psychological distress and 16.3% and 15% showing symptoms of anxiety and

depression, respectively. Studies evaluating the general population during the current pan-

demic found considerably high and increased levels of psychological distress [18, 19, 21–23,

25, 30, 31, 81–83], potentially related to environmental factors such as quarantine [12, 84],

socioeconomic effects, and the risk of infection. However, several longitudinal studies did not

find an increase in psychological distress in the general population before and during the first

months of the pandemic [27–29]. First studies further differentiating between individuals who

have a relative with COVID-19 and those who do not, suggest that having a sick relative causes

significantly higher levels of distress [46.7 vs. 27.7%; 79, 84, 85]. These individuals might there-

fore require increased clinical attention tailored to their needs in order to prevent adverse

long-term psychological burden [85–87].
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Table 4. Factors associated with high PTSD symptom levels in patients.

a.

No/few PTSD

symptoms

High PTSD

symptom levels

Univariate model

OR (95%CI)

p Age, gender, center

adjusted model, OR (95%

CI)

p

n = 105 n = 10

Sociodemographic factors

Age (years) 58.28 (15.66) 44.40 (14.14) 0.95 (0.91, 0.99) 0.013

Gender male 71 (67.6%) 1 (10%) 1 (Ref)

female 34 (32.7%) 9 (90.0%) 18.53 (2.25, 152.26) 0.007

Citizenship Swiss 74 (71.2%) 3 (30.0%) 1 (Ref) 1 (Ref)

Non-Swiss 30 (28.8%) 7 (70.0%) 5.76 (1.39, 23.75) 0.016 9.83 (1.62, 59.64) 0.013

Cultural background Central/Western

Europe

86 (82.7%) 5 (50.0%) 1 (Ref) 1 (Ref)

Other 18 (17.3%) 5 (50.0%) 4.78 (1.25, 18.24) 0.022 15.05 (1.3, 174.21) 0.030

Religious affiliation Christian 61 (58.7%) 5 (50.0%) 1 (Ref) 1 (Ref)

Non-Christian

religion

10 (9.6%) 4 (40.0%) 4.88 (1.12, 21.33) 0.035 8.62 (0.75, 99.52) 0.084

No religious

affiliation

33 (31.7%) 1 (10.0%) 0.37 (0.04, 3.3) 0.373 0.24 (0.02, 2.68) 0.249

Civil status Married/

Partnership

69 (66.3%) 5 (50.0%) 1 (Ref) 1 (Ref)

Widowed/

separated/single

35 (33.7%) 5 (50.0%) 1.97 (0.53, 7.27) 0.308 0.67 (0.14, 3.31) 0.621

Children no 30 (29.7%) 3 (30%) 1 (Ref) 1 (Ref)

yes 71 (70.3%) 7 (70.0%) 1 (0.24, 4.13) 1.000 3.36 (0.47, 24) 0.226

Current job situation Employed 53 (54%) 8 (80%) 1 (Ref) 1 (Ref)

Not employed 46 (46%) 2 (20%) 0.29 (0.06, 1.43) 0.127 0.56 (0.08, 4.04) 0.567

Illness-related factors

Timepoint of COVID-19 diagnosisa,

mean (SD)

31.27 (12.02) 26.50 (11.49) 0.97 (0.91, 1.02) 0.229 1.03 (0.95, 1.12) 0.497

Duration of hospitalization (days),

mean (SD)

9.14 (6.51) 6.40 (3.98) 0.89 (0.75, 1.06) 0.204 0.9 (0.73, 1.12) 0.337

Severity of illness (NEWS score),

mean (SD)

6.31 (3.76) 5.20 (3.26) 0.92 (0.77, 1.1) 0.370 1.1 (0.86, 1.41) 0.454

Comorbidity (CCI), mean (SD) 2.40 (2.17) 0.90 (1.20) 0.61 (0.38, 1) 0.050 0.76 (0.33, 1.76) 0.528

Self-perceived overall health status

(Euroqol), mean (SD)

75.2 (16.39) 64.1 (18.95) 0.96 (0.93, 1) 0.053 0.97 (0.93, 1.02) 0.261

Antibiotics during hospitalization no 70 (67.3%) 8 (80%) 1 (Ref) 1 (Ref)

yes 34 (32.7%) 2 (20.0%) 0.51 (0.1, 2.56) 0.417 0.7 (0.11, 4.6) 0.707

Investigational therapy no 29 (27.9%) 5 (50%) 1 (Ref) 1 (Ref)

yes 75 (72.1%) 5 (50.0%) 0.39 (0.1, 1.44) 0.156 0.43 (0.08, 2.35) 0.328

Anxiolytics during hospitalization no 88 (85.4%) 6 (60%) 1 (Ref) 1 (Ref)

yes 15 (14.6%) 4 (40.0%) 3.91 (0.99, 15.52) 0.052 3.18 (0.56, 17.97) 0.190

ICU stay no 89 (84.8%) 8 (80%) 1 (Ref) 1 (Ref)

yes 16 (15.2%) 2 (20.0%) 1.39 (0.27, 7.16) 0.693 2.5 (0.31, 19.82) 0.387

Intubation no 95 (90.5%) 9 (90%) 1 (Ref) 1 (Ref)

yes 10 (9.5%) 1 (10.0%) 1.06 (0.12, 9.21) 0.961 1.14 (0.07, 17.82) 0.926

Psychosocial factors

Pre-existing psychological

comorbidities

no 90 (87.4%) 7 (70%) 1 (Ref) 1 (Ref)

yes 13 (12.6%) 3 (30.0%) 2.97 (0.68, 12.93) 0.148 1.11 (0.2, 6.03) 0.906
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Table 4. (Continued)

Psychotropic drugs no 94 (90.4%) 8 (80%) 1 (Ref) 1 (Ref)

yes 10 (9.6%) 2 (20.0%) 2.35 (0.44, 12.62) 0.319 1.37 (0.18, 10.37) 0.761

Resilience (CD-RISC), mean (SD) 32.08 (5.53) 26.00 (9.26) 0.88 (0.79, 0.97) 0.010 0.94 (0.82, 1.07) 0.360

Perceived Stress (PSS), mean (SD) 21.10 (6.73) 34.50 (6.16) 1.3 (1.08, 1.57) 0.005 78.64 (0.04, 160746.13) 0.262

Self-perceived stigmatization (VAS

0–10), mean (SD)

2.58 (3.16) 3.50 (3.33) 1.09 (0.85, 1.39) 0.492 1.07 (0.82, 1.4) 0.597

Consumption of COVID-19 media

reports

no 17 (16.8%) 2 (20%) 1 (Ref) 1 (Ref)

yes 84 (83.2%) 8 (80.0%) 0.81 (0.16, 4.15) 0.800 1.42 (0.21, 9.83) 0.720

Duration of COVID-19 media

consumption mean (SD)

36.29 (31.38) 41.88 (29.75) 1.01 (0.98, 1.03) 0.627 1.02 (0.99, 1.05) 0.231

Worries due to COVID-19 media

reports, mean (SD)

3.77 (3.06) 7.00 (3.16) 1.4 (1.09, 1.81) 0.008 1.36 (1.02, 1.82) 0.039

Frequency of contacts with relatives Daily 88 (86.3%) 9 (90.0%) 1 (Ref) 1 (Ref)

Less than daily 14 (13.7%) 1 (10.0%) 0.7 (0.08, 5.95) 0.743 1.13 (0.11, 11.79) 0.916

Type of communication between

patients and relatives

Telephone, text

and other

59 (57.8%) 6 (60.0%) 1 (Ref) 1 (Ref)

Video calls and

visits

43 (42.2%) 4 (40.0%) 0.91 (0.24, 3.44) 0.895 0.38 (0.06, 2.52) 0.318

Current worries and burden (VAS
0–10)
Worries about uncertain prognosis,

mean (SD)

5.52 (3.15) 8.30 (1.95) 1.56 (1.08, 2.23) 0.017 1.41 (0.95, 2.09) 0.091

Burden of isolation measures, mean

(SD)

4.74 (3.61) 7.40 (3.17) 1.27 (1.01, 1.58) 0.039 1.11 (0.86, 1.43) 0.439

Burden of boredom, mean (SD) 2.87 (3.29) 4.00 (3.77) 1.1 (0.91, 1.33) 0.333 0.9 (0.68, 1.19) 0.466

Worries about health of relatives,

mean (SD)

4.87 (3.59) 6.90 (3.51) 1.19 (0.97, 1.47) 0.102 1.08 (0.84, 1.41) 0.539

Burden of missing relatives, mean

(SD)

5.07 (3.67) 7.80 (3.01) 1.3 (1.01, 1.68) 0.041 1.14 (0.87, 1.48) 0.345

Worries about job situation, mean

(SD)

1.37 (2.81) 1.60 (3.37) 1.03 (0.83, 1.28) 0.807 0.81 (0.6, 1.1) 0.184

Worries about finances, mean (SD) 0.93 (2.34) 1.80 (3.01) 1.13 (0.91, 1.4) 0.285 1.07 (0.82, 1.39) 0.616

Worries about medical care, mean

(SD)

0.62 (1.59) 0 n.a. n.a. n.a. n.a.

Other worries, mean (SD) 1.93 (3.60) 0.80 (2.53) 0.88 (0.68, 1.15) 0.350 0.91 (0.68, 1.22) 0.518

Helpfulness of coping strategies (VAS
0–10)
Social contacts, mean (SD) 7.65 (2.64) 8.11 (1.83) 1.08 (0.8, 1.45) 0.610 1.03 (0.72, 1.47) 0.865

Distraction, mean (SD) 5.59 (3.52) 4.50 (3.67) 0.92 (0.73, 1.16) 0.466 0.84 (0.62, 1.14) 0.271

Tranquilizers, mean (SD) 0.44 (1.86) 3.33 (5.77) 1.31 (0.97, 1.76) 0.073 n.a. n.a.

Other, mean (SD) 5.97 (4.22) 6.00 (4.00) 1 (0.79, 1.28) 0.989 0.94 (0.67, 1.32) 0.720

Hospital-related factors (VAS 0–10)

Involvement of psychosocial care

team

no 92 (88.5%) 8 (80%) 1 (Ref) 1 (Ref)

yes 12 (11.5%) 2 (20.0%) 1.92 (0.36, 10.1) 0.443 0.77 (0.09, 6.49) 0.806

Contradicting information given by

medical team, mean (SD)

0.88 (1.85) 2.60 (3.03) 1.33 (1.04, 1.69) 0.022 1.06 (0.78, 1.44) 0.715

Perceived competence of treating

physician, mean (SD)

8.79 (1.41) 8.50 (1.84) 0.88 (0.57, 1.34) 0.543 1.07 (0.67, 1.72) 0.774

Burden of having no visitors, mean

(SD)

3.53 (3.32) 6.70 (3.37) 1.32 (1.07, 1.64) 0.010 1.18 (0.93, 1.49) 0.179

(Continued)
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Second, we identified several factors associated with psychological distress. Regarding gen-

der disparities in the general population, woman are twice as likely to develop psychological

sequelae [88]. In line with this and the findings of Wu et al. [89], female patients were more

likely than males to report increased levels of psychological distress. Interestingly, this associa-

tion was present for patients but not for relatives. This is in contrast to previous literature

focusing on relatives of critically ill patients, in which being female was considered an impor-

tant risk factor for psychological burden in relatives [58, 90, 91]. However, these studies

focused on relatives of patients hospitalized in the ICU for a variety of reasons not related to

COVID-19, and outcomes were measured three months after ICU discharge, which may limit

the comparability with our specific population of relatives having a loved one hospitalized for

COVID-19 [91]. Research on relatives of ICU patients has also shown that the likelihood of a

high psychological burden was up to 18 times higher in relatives who felt that they were given

incomplete information regarding their loved one [45, 58] or in relatives whose loved one died

in the ICU [58, 92, 93]. This is in line with our finding that relatives of COVID-19 patients had

more psychological distress and depression if the patient had died. The effect of patient out-

comes on family members’ psychological burden is still a controversial topic in the literature,

with some studies reporting no association between patient death and relatives’ psychological

outcome, such as PTSD [45, 94]. However, a recent Dutch study found that people bereaved

due to COVID-19 appear to have higher levels of prolonged grief disorder as well as persistent

complex bereavement disorder compared to natural bereavement but not unnatural bereave-

ment [95]. COVID-19 may be considered an unnatural and unexpected type of death which

could explain the increased levels of distress in bereaved relatives in our study potentially lead-

ing to an increase in grief disorders during the COVID-19 pandemic.

Interestingly, while previous research has shown that patients with serious illnesses or hos-

pitalization in the ICU are at increased risk of developing psychological sequelae [49, 96, 97],

such associations were not found in our sample. In fact, apart from death of the patient, other

illness-related factors such as comorbidity, severity of illness, ICU stay or mechanical

Table 4. (Continued)

Missing physical closeness (VAS

0–10), mean (SD)

4.61 (3.69) 6.70 (3.62) 1.18 (0.97, 1.44) 0.101 1.07 (0.87, 1.32) 0.514

b.

Multivariate

overall model

OR (95%CI) p
Sociodemographic factors

Citizenship Swiss 1 (Ref)

Non-Swiss 4.24 (0.78, 23.08) 0.095

Cultural background Central/Western

Europe

1 (Ref)

Other 1.38 (0.25, 7.50) 0.38

Psychosocial factors

Worries due to COVID-19 media

reports, mean (SD)

1.40 (1.08, 1.81) 0.010

Data presented as n (%) or mean (standard deviation). Abbreviations: SD, standard deviation; OR, Odds Ratio; 95% CI, 95% Confidence Interval; COVID-19,

Coronavirus disease 2019; NEWS, National Early Warning Score; CCI, Charlson Comorbidity Index; ICU, Intensive Care Unit; COVID-19, Coronavirus disease 2019;

CD-RISC, Connor-Davidson Resilience Scale; PSS, Perceived Stress Scale; VAS, Visual Analogue Scale.
aconsecutive days, starting with day 0 for first patients hospitalized

https://doi.org/10.1371/journal.pone.0250590.t004
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ventilation were not associated with patients’ or relatives’ psychological outcomes. Psychologi-

cal distress, however, was associated with subjective overall health in both patients and rela-

tives, emphasizing the significance of considering an individual’s self-perception of their

current health.

Further, relatives who were not employed were more likely to experience psychological dis-

tress than working relatives as expected based on general knowledge of the negative impact of

unemployment on mental health across populations. In line with this, Shi et al. [84] identified

employment as a potential protective factor in family members suffering from anxiety or

depression in a large sample of the Chinese general population during the pandemic.

Among psychosocial factors, access to media coverage of COVID-19 was found to be a

potential risk factor in prior studies [98], and concerns have been raised by leading mental

health experts [47, 51, 99]. Previous research has shown that viewing media coverage of mass

trauma may increase long-term distress [100, 101]. Hence, in persons at risk of distress, reduc-

ing media overconsumption might be beneficial.

Also, patients who reported higher perceived stress (i.e., experienced increased levels of per-

ceived helplessness and lower levels of self-efficacy) and relatives who reported higher overall

burden due to COVID-19 were more likely to show psychological distress. Patients who had

daily contact with relatives or received support from personal social networks and patients

with higher levels of resilience appeared to have lower levels of psychological distress.

Interestingly, frequency of contact with relatives showed a strong association with psycho-

logical distress and is potentially modifiable. While quarantine measures normally do not

allow modifications, regular interaction with relatives might act as a protective factor in the

development of psychological distress. Such interactions could also be done using new tech-

nology including face-to-face interactions over the smartphone or other devices. Current

research into effective interventions to reduce depression and anxiety suggests that physical

exercise is a potentially effective coping strategy and could be used during a lockdown [102–

105].

Third, for both patients and relatives, resilience emerged as the most relevant factor associ-

ated with psychological distress and high PTSD symptom levels according to the DSM. How-

ever, both variables were assessed simultaneously and thus no causal conclusions can be made.

Resilience may be defined as a person’s emotional and mental capacity to adapt well when

experiencing critical life events [106–108]. With regard to resilience during the COVID-19

pandemic, leading mental health experts emphasize the need for access to mental health sup-

port [109–112] and the World Health Organization recently published specific recommenda-

tions [113, 114]. The latter are divided in several sections which are addressed to the general

population, health care workers and team leaders, caretakers and people in isolation, respec-

tively. They include short information and psychoeducation elements as well as specific rec-

ommendations and coping strategies, adapted to the current pandemic. Future research

should evaluate whether interventions targeting core factors of resilience such as coping

through social support and facilitating higher perceived self-efficacy are able to reduce the neg-

ative psychological impact of COVID-19.

Finally, we are aware of some limitations. As this is an observational study it is only hypoth-

eses generating. Further, due to language barriers, death and restricted accessibility, we could

not include all consecutive patients and relatives, potentially inducing a selection bias. There-

fore, our data need confirmation in a larger cohort of patients and relatives. Due to the clinical

circumstances of COVID-19 and patients’ hospitalization such as isolation measures and the

sudden and rapidly increasing number of cases in early March 2020, it was neither feasible to

assess patients nor all relatives during patients’ hospitalization. We thus contacted patients and
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relatives at 30 days after discharge and asked for recalled information regarding baseline and

follow-up, which could introduce recall bias.

Conclusions

A considerable proportion of COVID-19 patients as well as their relatives show symptoms of

psychological distress 30 days after hospital discharge. Several psychosocial and isolation-

related factors such as resilience, perceived stress, frequency of contact with relatives and wor-

ries due to media reports were associated with adverse outcome and are at least partially modi-

fiable. Along with previously known risk factors for psychological distress in hospitalized

patients, our findings could be used to identify patients and relatives at increased risk of

experiencing psychological distress over the long term, and to tailor interventions accordingly.

Future research should assess whether interventions targeting these risk factors improve psy-

chological outcome of COVID-19 patients and their relatives.
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23. Bäuerle A, Steinbach J, Schweda A, Beckord J, Hetkamp M, Weismüller B, et al. Mental Health Bur-

den of the COVID-19 Outbreak in Germany: Predictors of Mental Health Impairment. J Prim Care

Community Health. 2020; 11:2150132720953682. https://doi.org/10.1177/2150132720953682 PMID:

32865107

24. Twenge JM, Joiner TE. U.S. Census Bureau-assessed prevalence of anxiety and depressive symp-

toms in 2019 and during the 2020 COVID-19 pandemic. Depress Anxiety. 2020; 37(10):954–6. https://

doi.org/10.1002/da.23077 PMID: 32667081

25. Daly M, Sutin AR, Robinson E. Depression reported by US adults in 2017–2018 and March and April

2020. J Affect Disord. 2021; 278:131–5. https://doi.org/10.1016/j.jad.2020.09.065 PMID: 32956962

26. van der Velden PG, Contino C, Das M, van Loon P, Bosmans MWG. Anxiety and depression symp-

toms, and lack of emotional support among the general population before and during the COVID-19

pandemic. A prospective national study on prevalence and risk factors. J Affect Disord. 2020;

277:540–8. https://doi.org/10.1016/j.jad.2020.08.026 PMID: 32889378

27. van der Velden PG, Hyland P, Contino C, von Gaudecker HM, Muffels R, Das M. Anxiety and depres-

sion symptoms, the recovery from symptoms, and loneliness before and after the COVID-19 outbreak

among the general population: Findings from a Dutch population-based longitudinal study. PLoS One.

2021; 16(1):e0245057. https://doi.org/10.1371/journal.pone.0245057 PMID: 33411843

28. van Tilburg TG, Steinmetz S, Stolte E, van der Roest H, de Vries DH. Loneliness and mental health

during the COVID-19 pandemic: A study among Dutch older adults. J Gerontol B Psychol Sci Soc Sci.

2020. https://doi.org/10.1093/geronb/gbaa111 PMID: 32756931

29. Breslau J, Finucane ML, Locker AR, Baird MD, Roth EA, Collins RL. A longitudinal study of psycholog-

ical distress in the United States before and during the COVID-19 pandemic. Prev Med. 2021;

143:106362. https://doi.org/10.1016/j.ypmed.2020.106362 PMID: 33388325

30. Vindegaard N, Benros ME. COVID-19 pandemic and mental health consequences: Systematic review

of the current evidence. Brain Behav Immun. 2020. https://doi.org/10.1016/j.bbi.2020.05.048 PMID:

32485289

31. Cooke JE, Eirich R, Racine N, Madigan S. Prevalence of posttraumatic and general psychological

stress during COVID-19: A rapid review and meta-analysis. Psychiatry Res. 2020; 292:113347.

https://doi.org/10.1016/j.psychres.2020.113347 PMID: 32763477

32. Dorman-Ilan S, Hertz-Palmor N, Brand-Gothelf A, Hasson-Ohayon I, Matalon N, Gross R, et al. Anxi-

ety and Depression Symptoms in COVID-19 Isolated Patients and in Their Relatives. Front Psychiatry.

2020; 11:581598. https://doi.org/10.3389/fpsyt.2020.581598 PMID: 33192727

33. Mazza MG, De Lorenzo R, Conte C, Poletti S, Vai B, Bollettini I, et al. Anxiety and depression in

COVID-19 survivors: Role of inflammatory and clinical predictors. Brain Behav Immun. 2020. https://

doi.org/10.1016/j.bbi.2020.07.037 PMID: 32738287

34. Tomasoni D, Bai F, Castoldi R, Barbanotti D, Falcinella C, Mule G, et al. Anxiety and depression symp-

toms after virological clearance of COVID-19: A cross-sectional study in Milan, Italy. J Med Virol.

2021; 93(2):1175–9. https://doi.org/10.1002/jmv.26459 PMID: 32841387

35. Liu D, Baumeister RF, Veilleux JC, Chen C, Liu W, Yue Y, et al. Risk factors associated with mental ill-

ness in hospital discharged patients infected with COVID-19 in Wuhan, China. Psychiatry Res. 2020;

292:113297. https://doi.org/10.1016/j.psychres.2020.113297 PMID: 32707218

36. Poyraz BC, Poyraz CA, Olgun Y, Gurel O, Alkan S, Ozdemir YE, et al. Psychiatric morbidity and pro-

tracted symptoms after COVID-19. Psychiatry Res. 2021; 295:113604. https://doi.org/10.1016/j.

psychres.2020.113604 PMID: 33296818

37. Huang C, Huang L, Wang Y, Li X, Ren L, Gu X, et al. 6-month consequences of COVID-19 in patients

discharged from hospital: a cohort study. The Lancet. 2021. https://doi.org/10.1016/S0140-6736(20)

32656-8 PMID: 33428867

38. Paz C, Mascialino G, Adana-Diaz L, Rodriguez-Lorenzana A, Simbana-Rivera K, Gomez-Barreno L,

et al. Behavioral and sociodemographic predictors of anxiety and depression in patients under epide-

miological surveillance for COVID-19 in Ecuador. PLoS One. 2020; 15(9):e0240008. https://doi.org/

10.1371/journal.pone.0240008 PMID: 32997705

PLOS ONE Psychological burden in COVID-19 patients and their relatives

PLOS ONE | https://doi.org/10.1371/journal.pone.0250590 May 5, 2021 26 / 30

https://doi.org/10.1001/jama.2020.9740
http://www.ncbi.nlm.nih.gov/pubmed/32492088
https://doi.org/10.1177/2150132720953682
http://www.ncbi.nlm.nih.gov/pubmed/32865107
https://doi.org/10.1002/da.23077
https://doi.org/10.1002/da.23077
http://www.ncbi.nlm.nih.gov/pubmed/32667081
https://doi.org/10.1016/j.jad.2020.09.065
http://www.ncbi.nlm.nih.gov/pubmed/32956962
https://doi.org/10.1016/j.jad.2020.08.026
http://www.ncbi.nlm.nih.gov/pubmed/32889378
https://doi.org/10.1371/journal.pone.0245057
http://www.ncbi.nlm.nih.gov/pubmed/33411843
https://doi.org/10.1093/geronb/gbaa111
http://www.ncbi.nlm.nih.gov/pubmed/32756931
https://doi.org/10.1016/j.ypmed.2020.106362
http://www.ncbi.nlm.nih.gov/pubmed/33388325
https://doi.org/10.1016/j.bbi.2020.05.048
http://www.ncbi.nlm.nih.gov/pubmed/32485289
https://doi.org/10.1016/j.psychres.2020.113347
http://www.ncbi.nlm.nih.gov/pubmed/32763477
https://doi.org/10.3389/fpsyt.2020.581598
http://www.ncbi.nlm.nih.gov/pubmed/33192727
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.1016/j.bbi.2020.07.037
http://www.ncbi.nlm.nih.gov/pubmed/32738287
https://doi.org/10.1002/jmv.26459
http://www.ncbi.nlm.nih.gov/pubmed/32841387
https://doi.org/10.1016/j.psychres.2020.113297
http://www.ncbi.nlm.nih.gov/pubmed/32707218
https://doi.org/10.1016/j.psychres.2020.113604
https://doi.org/10.1016/j.psychres.2020.113604
http://www.ncbi.nlm.nih.gov/pubmed/33296818
https://doi.org/10.1016/S0140-6736%2820%2932656-8
https://doi.org/10.1016/S0140-6736%2820%2932656-8
http://www.ncbi.nlm.nih.gov/pubmed/33428867
https://doi.org/10.1371/journal.pone.0240008
https://doi.org/10.1371/journal.pone.0240008
http://www.ncbi.nlm.nih.gov/pubmed/32997705
https://doi.org/10.1371/journal.pone.0250590


39. Prout TA, Zilcha-Mano S, Aafjes-van Doorn K, Bekes V, Christman-Cohen I, Whistler K, et al. Identify-

ing Predictors of Psychological Distress During COVID-19: A Machine Learning Approach. Front Psy-

chol. 2020; 11:586202. https://doi.org/10.3389/fpsyg.2020.586202 PMID: 33240178
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