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A B S T R A C T   

Objectives: Little is known about the mental health outcomes of hospitalized COVID-19 patients. The aims of the 
study were: (1) to examine the trajectories of anxiety, depression, and pandemic-related stress factors (PRSF) of 
COVID-19 hospitalized patients one-month following hospitalization; (2) to assess the presence of post-traumatic 
stress symptoms (PTSS) a month after hospitalization; (3) to identify baseline risk and protective factors that 
would predict PTSS one month after hospitalization. 
Methods: We contacted hospitalized COVID-19 patients (n = 64) by phone, at three time-points: during the first 
days after admission to the hospital (T1); after ~two weeks from the beginning of hospitalization (T2), and one 
month after hospitalization (T3). At all time-points we assessed the levels of anxiety and depression symptoms, as 
well as PRSF. At T3, PTSS were assessed. 
Results: The levels of depressive and anxiety symptoms decreased one-month following hospitalization. More
over, higher levels of anxiety (standardized β = 1.15, 95% CI = 0.81–1.49, p < 0.001) and depression (β = 0.97, 
95% CI = 0.63–1.31 p < 0.001) symptoms during the first week of hospitalization, feeling socially disconnected 
(β = 0.59, 95% CI = 0.37–0.81 p < 0.001) and experiencing a longer hospitalization period (β = 0.25, 95% CI =
0.03–0.47 p = 0.026) predicted higher PTSS scores a month post-hospitalization. 
Conclusions: We identified early hospitalization risk factors for the development of PTSS one month after hos
pitalization that should be targeted to reduce the risk for PTSS.   

1. Introduction 

The mental health outcomes associated with COVID-19 have been 
studied mainly among the general population and medical workforce 
[1,2]. However, evidence regarding mental health consequences of 
hospitalized patients with COVID-19 are largely understudied [2]. The 
majority of existing studies are cross-sectional, and showed high rates of 
depression, anxiety and post-traumatic stress symptoms (PTSS; [3–6]). 
We recently described cross-sectional data, showing that immediately 

after hospitalization, COVID-19 patients reported high levels of anxiety 
symptoms and related pandemic worries [7]. Furthermore, patients who 
felt socially isolated experienced increased anxiety. While important, 
these studies did not examine the course of mental health outcomes of 
COVID-19 patients beyond a single assessment, and following discharge 
from the hospital. Research on previous pandemics showed that infected 
hospitalized patients reported increased psychological distress [8], and 
high rates of PTSS [9,10]. Extending these prior findings, the current 
study examined COVID-19 patients’ mental health status during a one- 
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month period following hospitalization. In addition, we aimed to iden
tify baseline risk and protective factors that would predict PTSS one 
month following hospitalization. 

2. Materials and methods 

2.1. Participants 

Participants were COVID-19 patients hospitalized at Sheba Medical 
Center, Israel, recruited between March 12th-May 4th 2020. Patients 
were contacted by phone and screened at three time points: T1–1-5 days 
following their admission to the hospital (M = 1.9, SD = 1.1); T2–6-18 
days from admission (M = 9.2, SD = 2.0); and T3–30-45 days from 
admission (M = 33.8, SD = 2.7), while no longer in the hospital. The 
minimum number of days between T1 and T2 assessments were 6, and 
between T2 to T3 were 23. Patients who were younger than 18 or who 
had cognitive or language barriers, were excluded from the study. The 
study was approved by the Institutional Review Board of Sheba Medical 
Center, Israel (IRS#SMC-7182-20). 

2.2. Measures 

We employed the Hebrew versions of the Anxiety and Depression 
modules of the Patient-Reported Outcomes Measurement Information 
System (PROMIS; see www.nihpromis.org) Adult version [11–13]. We 
also examined pandemic-related stress factors (PRSF) using a 4-point 
Likert-type scale (from 0 = never, to 3 = always, see [7,13]). At T3, 
according to the PTSD criteria in the DSM-5 [14], PTSS were assessed 
using the Hebrew version of the Primary-Care PTSD Screen (PC-PTSD-5; 
[15]). Patients were asked five “yes”/"“no” questions regarding trau
matic symptoms, specifically in relation to the COVID-19 pandemic. 

The medical severity of COVID-19 illness (ranging from mild, mod
erate, to severe) was determined by the treating physicians (see [16]). 

2.3. Statistical analysis 

Anxiety and depression PROMIS scores were coded as continuous 
variables (T-scores) using the PROMIS coding system [13,17]. To 
examine differences in anxiety and depression PROMIS scores over time, 
and the trajectory of PRSF items, we used within-subject Friedman’s 
Chi-Square test, with time as the independent variable. For post-hoc 
analysis we used Wilcoxon signed-rank tests with Bonferroni 
corrections. 

PTSS PC-5 scores were calculated as the sum of positive replies, 
ranging from 0 to 5, with higher scores representing increased risk for 
traumatic symptoms. To evaluate the rate of patients who were at higher 
risk for PTSD, we chose a cut-off score of 3, which is the optimal score for 
screening [18]. To examine the baseline risk and protective factors 
associated with T3 PTSS scores, we used linear regression with PTSS PC- 
5 continuous scores as the dependent variable. Predictors in the model 
were age, sex, religiosity, number of days in hospitalization, severity of 
COVID-19 symptoms, PROMIS anxiety and depression scores (T1 + T2 
mean), and PRSF (T1 + T2 mean). We report the regression coefficient 
with 95% confidence intervals. All probabilities were two-tailed, and the 
level of significance was 0.05. 

3. Results 

We approached 130 hospitalized patients. Of them, 90 met inclusion 
criteria and completed T1 screening (for more information, see [7]). 
Sixty-four patients completed all three time-points and were included in 
the final sample (71.1%). Twenty-six patients did not complete follow- 
up evaluations: 14 chose not to participate, 6 could not be reached, 4 
patients experienced health deterioration, two patients died, and 1 pa
tient’s relative died. The mean age of the study population was 47.1 (SD 
= 15.5), 54.7% were male, and 32.8% were ultra-orthodox. There were 

no significant differences between the patients who completed the one- 
month follow-up and those who did not in age, sex, religiosity, symptom 
severity, T1 PROMIS anxiety and depression scores, and T1 PRSF scores. 
The two groups differed in length of hospitalization driven by the 4 
patients with the deteriorating health condition (6.9 ± 4.3 for the pa
tients who completed the one-month follow-up, vs. 21.2 ± 20.6 for the 
patients who did not, p < 0.001). 

On Friedman’s test, there was a significant decline in PROMIS anx
iety (Friedman’s χ2(2) = 26.88, Kendall’s W = 0.21, p < 0.001) and 
depression (Friedman’s χ2(2) = 41.09, Kendall’s W = 0.32, p < 0.001) 
scores. On post-hoc analysis, all time differences were significant (p ≤
0.004 for all comparisons, Fig. 1 and Table S3). Considering the PRSF, 
there was a significant decline in anxiety about infecting family and 
mental exhaustion (Friedman’s χ2(2) = 16.70, Kendall’s W = 0.15, p <
0.001, Friedman’s χ2(2) = 8.51, Kendall’s W = 0.08, p = 0.01, respec
tively). Conversely, feeling socially disconnected was higher at T3 
compared to T1 and T2 (Friedman’s χ2(2) = 10.23, Kendall’s W = 0.09 p 
= 0.01, Fig. 1). There were no significant differences in financial con
cerns at T3 compared to T1 and T2 (Friedman’s χ2(2) = 0.90, Kendall’s 
W = 0.01, p = 0.64; Fig. 1 and Table S3). 

Considering the prevalence of PTSS, 12 patients (19.4%) had a PC-5 
score ≥ 3, the standard score which indicates a positive screen [18]. 

On a linear regression, the following early-hospitalization factors 
predicted increased PTSS scores: increased levels of initial anxiety 
(standardized β = 1.15, 95% CI = 0.81–1.49, p < 0.001) and depression 
(β = 0.97, 95% CI = 0.63–1.31, p < 0.001), feeling mentally exhausted 
(β = 0.50, 95% CI = 0.25–0.76, p < 0.001), feeling socially disconnected 
(β = 0.59, 95% CI = 0.37–0.81, p < 0.001) and longer hospitalization 
period (β = 0.25, 95% CI = 0.03–0.47, p = 0.026). The severity of 
COVID-19 symptoms did not predict the levels of PTSS (Table 1). To 
overcome multicollinearity, independent variables were decontami
nated from common variance by regressing them out of each other and 
then inserting their standardized residuals into the final model [19]. 

4. Discussion 

To our knowledge, this is the first study that examined mental health 
outcomes in hospitalized COVID-19 patients beyond a single assessment. 
Consistent with studies of prior pandemics and in patients hospitalized 
for other medical conditions [17,18], we found that both anxiety and 
depressive symptoms levels decreased in the month following hospi
talization. Although our results present spontaneous improvement in 
patients’ mental health, we found that 19.4% of COVID-19 patients had 
above cut-off PTSS scores, and that longer hospitalization periods, 
feeling socially disconnected, feeling mentally exhausted and high levels 
of anxiety and depression symptoms at baseline increased the risk of 
PTSS one month following hospitalization. 

At the beginning of the current pandemic, the Israeli Ministry of 
Health, following the World Health Organization (WHO; [20]), recom
mended the hospitalization of all detected patients, including those with 
mild and even no clinical symptoms. This recommendation might have 
had a negative effect in increasing the risk for PTSS at a one-month 
follow-up. Furthermore, in many cases of hospitalized COVID-19 pa
tients in Israel, including in our study, patients were not allowed to be 
discharged from hospital until they were tested negative for COVID-19 
on two consecutive tests. This situation exacerbated feelings of loss of 
control and uncertainty regarding the length of hospitalization, and in 
turn increased stress [21,22]. 

Our results indicate that feeling socially disconnected predicted the 
presence of PTSS a month after hospitalization. Furthermore, the levels 
of social disconnection were significantly higher at a one-month follow- 
up relative to baseline. Consistent with previous studies [23,24], these 
findings highlight the significance of social support during hospitaliza
tion of COVID-19 patients, as they are socially disconnected from their 
loved ones, and struggling with uncertainty regarding their health status 
and family concerns. 
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Our study has several limitations. First, we had a relatively small 
sample size. Second, the fact that all patients were from a single hospital 
in Israel, and that they were all in a stable (and overall mild) physical 
condition, reduced our ability to generalize the results to other countries 
and medical situations. Third, PTSS were assessed using a self-report 
screening questionnaire and not through a clinical evaluation of PTSD. 
Lastly, since we did not have a control group of non-hospitalized COVID- 
19 patients, we cannot conclude what the outcomes were in case pa
tients were not hospitalized. Additionally, since we did not have a 
control group of non-COVID-19 hospitalized patients we cannot 
conclude which of the findings, if at all, are specific to COVID-19 
patients. 

In conclusion, our study indicates that ~20% of COVID-19 hospi
talized patients develop significant PTSS a month after hospitalization. 
Previous studies using the PC-5 found that a cut-off score of 3 has a 
positive predictive value of 0.51 and specificity of 0.85 in indicating the 
presence of PTSD [18]. Therefore, COVID-19 hospitalized patients with 
a PC-5 score of ≥3, along with associated risk factors found in our study 
(i.e., high baseline depressive and anxiety symptoms, social disconnec
tion and/or long hospitalization) should be treated to prevent the 

development of PTSD and other mental health sequelae. 
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