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Summary

Aim. The most widely reported problems among people who have been hospitalized for
COVID-19 are those associated with mental health. The aim of the study was to determine
the incidence of PTSD in patients hospitalized due to COVID-19 and to determine predictors
of the risk of its occurrence.

Material and methods. The study group included 250 people after hospitalization due to
COVID-19. Several standardized measurement tools were used: the PCL-5, PSS-10, ERRI,
SPP-15, and PANAS.

Results. Overall, 55.6% of respondents qualified for a diagnosis of PTSD. These were
mostly people hospitalized for more than two weeks, with a more severe course of the disease,
examined within three and six months after hospitalization. The regression model includes
factors related to the course of treatment and psychological variables: some increase the risk
of PTSD (i.e., perceived stress, intrusive ruminations and negative emotions), while others are
protective factors (i.e., resilience, deliberate ruminations and positive emotions). Overall, the
regression model explains 72% of the total variance. Intrusive ruminations, explaining 59% of
the variance, and perceived stress (12%) appeared the most significant for predicting PTSD.

Conclusions. As patients diagnosed with PTSD require therapeutic assistance, it is essential
to identify both risk and protective factors as these may be helpful in improving the therapy
process and facilitating preventive activities.
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Introduction
PTSD symptoms as a consequence of the Covid-19 experience

The COVID-19 pandemic has impacted almost all of us. Everyone has encountered
the restrictions, and many have experienced the disease personally, which for many ended
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tragically. Previous studies confirm the existence of a variety of mental health problems
in those infected with coronavirus, including symptoms of post-traumatic stress disorder
(PTSD). A meta-analysis of studies from different countries and including people hos-
pitalized for SARS-CoV-2 showed the incidence of PTSD in approximately 30% [1].

Many researchers have started to monitor the occurrence of PTSD symptoms
resulting from COVID-19, highlighting their coexistence with other mental problems
[2]. A review based on studies conducted in eight countries (China, Denmark, Spain,
Italy, Iran, USA, Turkey and Nepal) showed relatively high rates of symptoms of anxi-
ety (from 6.3% to 50.9%), depression (14.6%—48.3%), post-traumatic stress disorder
(7.0%—-53.8%), stress (8.1%—-81.9%) [3, 4]. The severity of PTSD symptoms ranged
from relatively low (9-10%) to moderate (45%) and even very high (96.2%), depend-
ing on the factors related to the course of the disease [5]. The occurrence of PTSD
after acute COVID-19 infection was confirmed more often in women (55.7%), and in
patients with mental disorders in anamnesis (34.8%) [6].

Hospitalization for COVID-19, which is generally associated with a more se-
vere course of the disease, has a negative impact on mental health and well-being.
In addition, the uncertain prognosis and treatment, as well as the specific nature of
hospitalization, i.e., staying in isolated wards, with limited contact with guests and
healthcare workers, are additional sources of stress. Pursell et al. [7] emphasize that
in-hospital isolation measures commonly used during a pandemic also increase the
risk of anxiety and depression.

Factors determining the occurrence of PTSD

Not every person exposed to traumatic events develops the disorder after traumatic
stress. The occurrence of PTSD is determined by various factors that increase suscep-
tibility, and by other protective factors that reduce the risk of its occurrence. Gender
turns out to be the most important of the sociodemographic variables. Most studies
indicate that women are more prone to developing PTSD than men [9].

Psychological factors are of great importance in the development of PTSD,
including the individual resources, both personal (in the form of beliefs and expecta-
tions) and social ones (social support). In other words, deficits in terms of beliefs and
expectations, including low self-esteem, self-efficacy, coherence, resilience, and a low
level of life optimism can increase susceptibility to PTSD. A similar role seems to be
played by the lack of social support and social isolation. Susceptibility to PTSD may
also increase the severity of pre-existing mental disorders, including anxiety, depres-
sion and substance abuse [6, 9, 10].

However, the main determinants of PTSD seem to be the severity of stress and
the undertaken remedial activity. In general, the stronger the stress and the greater the
coping deficits, the greater the likelihood of developing PTSD [10].

A special role in the development of PTSD is played by the cognitive-emotional
processing of trauma. Its importance has been indicated by many researchers [11-13].
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One of the indicators of cognitive processing of trauma is ruminating about the experi-
enced traumatic situation. The role of ruminations in the development of post-traumatic
stress disorders is emphasized by the cognitive model of PTSD developed by Ehlers
and Clark [14]. The authors propose that assessing an experienced event as a threat
generates negative emotions and encourages constant rumination about it (i.e., chew-
ing over your thoughts). This situation is conducive not only to the development of
PTSD symptoms, but also to their maintenance [15-17].

Previous studies have also identified factors that may protect or reduce the severity
of PTSD symptoms. One of them may be resilience, understood as the ability of an
individual to detach oneself from negative experiences and flexibly adapt to chang-
ing living conditions [18, 19]. Resilience is associated with the presence of positive
emotions, as well as other personal resources, such as self-esteem and self-efficacy,
and this increases the effectiveness of coping with traumatic events [10]. Connor [20]
highlights the importance of resilience as a factor reducing PTSD symptoms. A study
by Wren et al. [21] in an inner-city sample of primary care patients found resilience to
be robustly and significantly associated with a decreased likelihood of PTSD.

So far, little research has been conducted on the role of psychological factors in
promoting and protecting against the development of PTSD related to COVID-19.
These symptoms are believed to be exacerbated by severe mental stress at the onset of
the disease and the resulting stay in the intensive care unit [22]. A diagnosis of PTSD
has been confirmed in 36% of convalescents after leaving hospital [23]. Higher risk
was predicted by a lower level of education, higher level of anxiety and perception of
poor social support during hospitalization [23]. Currently, no studies have addressed
the importance of ruminations about the experienced disease and the role of resilience
in the development of PTSD symptoms in connection with COVID-19.

Aim

The aim of the present study was to determine the severity of the symptoms of
post-traumatic stress disorder in people hospitalized due to COVID-19. Based on the
available studies, it was assumed that the severity of PTSD symptoms depends on fac-
tors related to the course of treatment in hospital, as well as psychological variables
such as perceived stress, ruminations, experienced emotions, and resilience. Referring
to the cognitive PTSD model [14], it was assumed that perceived stress, ruminations
and negative emotions would be positively associated with PTSD symptoms. On the
other hand, it may be expected that positive emotions and resilience will be negatively
associated with the symptoms of this syndrome.
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Material and methods
Study participants

The study included patients hospitalized in the period from April to July 2021
due to COVID-19 in the central part of Poland. All of them agreed to participate in
the research after hospitalization. As a result, they were all provided with electronic
or paper versions of the research tools, with one half receiving the tools three months
after the end of hospitalization and the other after six months.

A total of 250 (out of 320 submitted) correctly completed tools, 49.6% electronic
and 50.4% paper versions of the questionnaires, were obtained. Among the respondents,
40% were men, 54.4% were under 50 years of age, 58.4% stayed in the hospital for
up to two weeks, the rest for more than two weeks. In 51.6% of cases, the respondents
completed questionnaires three months after discharge from hospital (M = 3.1 £ 1.6),
others after six months (M = 6.2 + 1.4).

Research tools

Each participant was asked to answer several questions about age, sex, comorbidi-
ties, length of stay in hospital, treatment and then to complete several questionnaires.
The instructions for individual questionnaires specified that the answers should take
into account one’s reactions, emotions and behaviors related to hospitalization for
COVID-19.

PTSD Checklist for DSM-5 — PCL-5

PTSD Checklist for DSM-5 (PCL-5), created by Weathers et al. [24], was previously
adapted to the Polish conditions [25]. It contains 20 items related to the four PTSD
criteria according to the DSM-5, i.e., B. reexperiencing, C. avoidance, D. negative
alterations in cognitions and mood, E. alterations in arousal and reactivity. The respond-
ent indicates to what extent the described problems troubled him/her during the last
month, and marks his/her answers on a 5-point-scale ranging from 0 (“not at all”) to
4 (“extremely so”). PCL-5 showed good psychometric properties in the tested sample,
with Cronbach’s a of 0.96, and temporal stability ¢t = 0.89.

Perceived Stress Scale — PSS-10

The Perceived Stress Scale (PSS-10), developed by Cohen et al. [26], in Polish
adaptation [27] assesses the degree to which the experiences of the last month were
unpredictable, uncontrolled and excessively stressful. The 10-item scale showed good
psychometric properties (Cronbach’s a = 0.86).
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Event Related Rumination Inventory — ERRI

The Event Related Rumination Inventory (ERRI) was developed by Cann et al.
[28], and adopted to Polish condition [29]. The tool contains two scales, each consist-
ing of 10 statements. The first relates to intrusive ruminations, the second to deliberate
ruminations. The respondent provides an answer on a 4-point Likert scale. The inven-
tory showed very good psychometric properties (Cronbach’s a = 0.96 for intrusive
rumination and 0.92 for deliberate ruminations).

Positive and Negative Affect Schedule — PANAS

The Positive and Negative Affect Schedule (PANAS), in Polish version [30] is
used to measure the intensity of negative and positive emotions. Based on a list of 20
adjectives, the respondent evaluates his/her relatively constant affective characteristics
on a scale of 1 (“I never feel this way”) to 5 (“I usually feel this way”). The reliability
of the three scales ranges from 0.79 to 0.74.

Resilience Measurement Scale — SPP-15

The Resilience Measurement Scale (SPP-15) is a shortened version of the SPP-25
scale developed by Oginska-Bulik and Juczynski [31]. The scale measures the general
level of resilience, treated as a personality traits. The respondent provides an assessment
on a 5-point Likert scale (from 0 — “definitely not,” to 4 — “definitely yes”). The scale
has good psychometric properties (Cronbach’s o = 0.89 for the entire scale).

Results

Data analyses were carried out using the SPSS statistical package (version 20).
The distributions of the variables were checked for normality on the basis of skew-
ness and kurtosis assessment. Descriptive statistics were calculated, and relationship
between the variables were calculated using Pearson’s correlation coefficient. The
models were verified by linear regression analysis (step method).

Descriptive analysis

The PTSD symptoms related to Covid-19 were assessed using the PCL-5. The re-
spondents assessed the occurrence of the listed problems in the last month in relation
to hospitalization due to Covid-19 (Criterion A). The obtained results are presented
in Table 1.
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Table 1. Means and standard deviations for PCL-5 scores

PCL-5 cat. no. SD skewness kurtosis
B. Intrusion 8.94 5.21 0.03 -0.98
C. Avoidance 3.64 242 013 -1.06
D. Alterations in cognitions and mood 117 6.40 0.01 -1.01
E. Alterations in arousal and reactivity 10.80 5.37 0.02 -0.88
PCL - Total score 34.55 17.29 -0.07 -0.98

There was no statistically significant difference in the results in relation to the
study method (on-line or paper version of the questionnaires). Higher results (p <0.05)
were recorded in women (M =36.16 + 16.70), compared to men (M =31.62 + 17.80)
and in younger respondents (up to 50 years; M = 36.84 + 16.92), compared to older
ones (M =31.81 £+ 17.40). Significantly lower PTSD results (p <0.01) were found in
patients hospitalized for a shorter period (up to 2 weeks; M = 32.06 = 16.79), than
in those hospitalized for longer time (M = 42.98 + 16.38). Similarly, lower results
were confirmed in patients after a longer period from the end of hospitalization (after
6 month; M = 31.80 + 17.66) than after 3 months (M = 37.14 + 16.58). Finally, sig-
nificantly higher PTSD results (p <0.02) were noted in cases of severe course of the
disease (the need for treatment under an oxygen respirator, longer hospitalization time;
M=37.04+17.76), compared to those with lighter course (M =32.18 £ 16.53). There
were no statistically significant differences depending on the absence or coexistence
of other chronic diseases.

The highest intensity of symptoms was observed in negative alterations in cogni-
tions and mood (M = 2.79)" and alterations in arousal and reactivity (M = 2.70); these
were significantly different (<0.001) from avoidance (M = 0.91). Since some kurtosis
values are slightly below — 1, these distributions are slightly platykurtic.

The mean result of the studied group is high and exceeds the established cut-off
point (>33), which indicates the probability of a PTSD diagnosis [24]. Based on this
value, 55.6% of the respondents in the present study can be qualified as demonstrating
probable PTSD. Most of these patients were hospitalized for more than two weeks,
with a severe course of the disease and examined within a shorter period after discharge
from the hospital.

Table 2 shows the mean results of the examined psychological variables, first for
the entire study group, and in the following columns — a comparison of the results for
the subgroups differentiated in terms of the risk of PTSD.

' The results take into account different numbers of items in individual symptoms, i.e.,; B—5,C—-2,D -7,

E-6.
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Table 2. Results of the examined psychological variables

In total (N = 250) Risk ot PTSD

Examined variables Low (N =111) High (N = 139)

M SD M SD M SD t p
Perceived stress 21.53 8.96 15623 | 759 | 2655 | 644 | -12.75 | 0.001
Intrusive ruminations 15.00 8.27 9.01 6.16 | 19.78 | 642 | -1342 | 0.001
Deliberate ruminations 15.75 743 1263 | 742 | 1824 | 6.46 -6.38 0.001
Positive emotions 28.69 1063 | 2891 | 744 | 2780 | 7.26 119 ns
Negative emotions 23.32 7.24 1948 | 559 | 2639 | 695 | -851 0.001
Resilience 28.66 8.06 3016 | 717 | 2746 | 855 2.66 0.01

t— Student’s t-test; p — significance level; ns — non significance

In the entire study group, the severity of stress related to one’s own life situation
over the last month preceding the examination was high (sten score of 7), while the
rumination and resilience results correspond to average values (sten scores of 5-6). On
the other hand, in assessing the emotional state, positive feelings outweigh negative
ones. The comparison of the results of two subgroups, differentiated according to the
probable risk of PTSD diagnosis, reveals significant differences in all the examined
variables apart from the intensity of positive emotions. Due to the greatest diversity,
particular attention should be paid to the severity of perceived stress and intrusive
rumination. Resilience, which is the ability of an individual to detach oneself from
negative experiences and flexibly adapt to changing life demands, is significantly
higher in the low-risk subgroup of PTSD.

Relationships between the studied variables

The next stage of the analysis established the correlations between the psychologi-
cal variables (Table 3), and then determined PTSD predictors (Table 4).

Table 3. Correlations between the explanatory variables and PTSD

D. Changes E. Changes
PTSD -total | B. Intrusion | C.Avoidance in cognitions in arousal
and mood and reactivity
Perceived stress 0.72%** 0.57* 0.52%** 0.69** 0.71%
Intrusive 0.76" 0.74%* 0.65"* 0.66+* 0.66+*
ruminations
Delberate 0.49" 0.49%* 0.4 0.39* 0.44+
ruminations
Positive emotions 0.04 0.05 0.06 0.00 0.06

table continued on the next page
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Negative emotions 0.50™* 0.34* 0.34* 0.52"* 0.52"*
Resilience -0.16* -0.10 -0.04 -0.22** -0.15

Significance level: * <0.05; ** <0.01; *** <0.001

The strongest positive relationships were found between the overall PTSD score
and perceived stress and intrusive ruminations. High values of the correlation coef-
ficients also apply to the positive associations of PTSD symptoms with negative
emotions and reflective rumination about the disease. Resilience revealed a negative
correlation with the severity of PTSD, suggesting its protective effect, although the
strength of the relationship is relatively weak. Positive emotions do not correlate with
PTSD symptoms.

In order to determine PTSD predictors, a multiple regression model (stepwise
regression) was used. The regression model included six psychological variables, i.e.:
perceived stress, intrusive and deliberate ruminations, negative and positive emotions,
and resilience. In addition, three categorical variables were included concerning the
severity of the disease (less vs. more severe), the duration of hospitalization (up to
two weeks vs. over two weeks) and the time of performed test (three months vs. six
months). Before being introduced to the model, categorical variables were parameter-
ized with sigma-constraints.

The results of multiple regression analysis for predicting PTSD are presented
in Table 4. Six variables remained in the final model (see Table 4), with four being
statistically significant.

Table 4. Predictors of PTSD

R? Beta B t p-level
Constant value -1.58 -0.71 ns
Intrusive ruminations 0.59 049 1.03 10.86 0.001
Perceived stress 0.12 0.36 0.69 7.25 0.001
Negative emotions 0.005 0.11 0.26 2.50 0.01
Time after hospitalization 0.005 -0.07 -1.23 -2.02 0.05
Hospitalization time 0.001 0.05 1.06 1.35 ns
The severity of the disease 0.001 -0.04 -0.72 -1.05 ns
R?=0.72; F(6,235) = 98.99; p <0.001

R? — coefficient of determination; Beta — standardized regression coefficient; B — unstandardized
regression coefficient

Overall, the model explains 72% of the total variance. Two psychological variables
turned out to be the most significant for predicting the occurrence of post-traumatic
stress disorders, i.e., intrusive ruminations, explaining 59% of the variance, and per-
ceived stress, responsible for 12% of the variability. Their Beta values are positive,
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which indicates that the severity of PTSD symptoms increases with the appearance
of intrusive ruminations and the perceived stress. Two other variables, i.e., negative
emotions and time after hospitalization, turned out to be significant, but they explain
less than 1% of the variance, and therefore may be omitted in the predictions.

Discussion

The conducted research indicates a high frequency (55.6%) of post-traumatic stress
disorder in people hospitalized for Covid-19. Its severity is greater in people whose
course of the disease was more severe and therefore hospitalization lasted longer. As
time goes on, the symptoms of PTSD decrease in severity.

Intrusive ruminations and — to a lesser extent — perceived stress turned out to be
the determinants of the severity of PTSD symptoms. Both variables are related to each
other. This is a consequence of the fact that intrusive ruminations increase the sense of
distress, especially in relation to perceived helplessness. Moreover, intrusive rumina-
tions are associated with negative emotions experienced by a person. The conducted
research indicates the dominant role of cognitive processes in the process of negative
consequences of the experienced traumatic event, which was hospitalization due to
Covid-19.

Intrusive ruminations contribute to the intensification of post-traumatic stress
symptoms manifested in the form of intrusion, which is characterized by the recur-
rence of the experienced event, increased vigilance, anxiety, impatience, and difficul-
ties in concentration. This association of rumination with PTSD symptoms has been
confirmed in various studies of trauma victims [32]. Therefore, it can be assumed that
it also applies to experiences related to hospitalization. This may mean that reducing
the severity of PTSD requires reducing the tendency to rumor about the experienced
situation. It is worth mentioning that deliberate/intentional ruminations play a slightly
different role. As a rule, they appear later and are related to the search for ways to deal
with the experienced event. This type of rumination is conducive to the occurrence
of positive post-traumatic changes, reflected in the form of post-trauma growth [10,
33]. Considering the fact that the occurrence of the consequences of the experienced
trauma is a dynamic process spread over time, it can be indicated that both types of
rumination play their own, slightly different role. Intrusive ruminations can be treated
as a natural reaction to the experienced trauma preceding deliberate ruminations, which
in turn facilitate the occurrence of post-traumatic growth.

The relationship between the types of rumination and the consequences of trauma
can therefore be used in therapy by increasing the involvement of target rumination.
In the process of dealing with trauma, their role is to consciously rebuild the cognitive
representations of important aspects of human life.
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Limitations

Although cross-sectional studies are valuable for detecting associations, longitudinal
studies are needed to identify potential causal relationships between exposure to a trau-
matic event and the symptoms of PTSD. Previous mental illnesses and other mental
health problems (e.g., loneliness, anxiety, depression) related to the pandemic period,
which may also be predictors of PTSD, were not included in the conducted studies.

Further research should also take into account the factors that protect against the
development of the negative effects of a pandemic and may even favor post-traumatic
growth. The psychological consequences of a pandemic are not limited to those associ-
ated with hospitalization and PTSD. It should be verified whether the obtained results
really reflect PTSD or another stress-related state. Some authors propose to consider
a new type of pandemic stress disorder, such as COVID-19 stress syndrome [34].

Final remarks

1. The conducted studies highlight the need for regular monitoring of the mental
state of patients, including the presence of PTSD symptoms, before discharge
from hospital and monitor changes after discharge.

2. It is recommended to use various forms of help as widely as possible, including
various applications, Internet resources and social media, to share strategies for
coping with psychological stress during the pandemic period.
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