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Abstract: The aim of this cross-national longitudinal study was to identify a change in mental health
indicators: coronavirus-related post-traumatic stress disorder (PTSD), perceived stress, and fear of
vaccination (FoVac). The first measurement (T1) took place in February 2021, and the second (T2) took
place in May–June 2021. The sample consisted of 1723 participants across Germany, Israel, Poland,
and Slovenia, between the age of 20 and 40 (M = 30.74, SD = 5.74). A paired-samples Student’s t-test
was used for testing the differences between T1 and T2. A repeated measures two-way ANOVA was
performed to examine changes over time (T) and across the countries (C). A significant although small
decrease at T2 was found for coronavirus-related PTSD, perceived stress, and FoVac. A significant
main effect was found for T, C, and TxC for all variables, except the interaction effect for coronavirus-
related PTSD and perceived stress. A medium effect size was found for coronavirus-related PTSD
and FoVac across countries as well as perceived stress over time. A small effect size was revealed for
coronavirus-related PTSD and FoVac over time, perceived stress across countries, and interaction
for FoVac. A significant improvement in mental health was demonstrated across the four countries
(particularly in Israel); however, there were still differences among each of them. Therefore, the
cross-national context should be taken into consideration when analyzing the effects of the COVID-19
pandemic on mental health.

Keywords: COVID-19; young adults; mental health; longitudinal; cross-national

1. Introduction

Coronavirus disease 2019 (COVID-19) has had a detrimental effect on people’s health
all over the world. An atmosphere of negative emotions was generated globally, due to
disrupted life rhythms, including stay at home orders; social distancing; the closing of
schools, shops, and entertainment venues; working from home; limited access to sport
and cultural events; cancellation of travel; and media overload [1]. While all of these
public health interventions may benefit the general public, they can become a psychological
challenge for those who are isolated, their loved ones, and health care personnel [2]. Various
distress reactions may follow, such as anxiety, depression, insomnia, diminished perception
of safety, and anger, as well as increased health risk behaviors, such as alcohol or drug
abuse. Additionally, measures to combat the virus may cause or deepen existing family or
social conflicts, altered work–life balance, and loneliness.

Many countries have begun to monitor the pandemic’s effect on mental health.
Badellino et al. [3] found signs of psychological distress in 62.4% of all respondents after
only nine days, following the mandatory quarantine in Argentina. An early study on
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COVID-19 mental health consequences by Bäuerle et al. [4] noted a rise in distress (65.2%),
COVID-19-related fear (59%), generalized anxiety (44.9%), and depression (14.3%) among
German residents. An in-depth study by Qiu et al. [5] noted that around 35% of people
were psychologically affected by the pandemic. Czeisler et al. [6], further, observed a
higher increase in insomnia, anxiety disorders, and dementia among patients who were
hospitalized for COVID-19, compared to those who were admitted to the hospital for
other reasons.

Recent surveys reported that greater mental health risk was linked to the female
gender, young age, low educational level, being without a job due to the pandemic, and
physical and psychological comorbidities [7–9]. Cross-sectional research on mental health
among young adults from nine countries during the first wave of the COVID-19 pandemic
showed that female gender and physical activity were not universal predictors of anxiety
and depression, and that these predictors depended on the cross-cultural context [10].

The cross-cultural context seems to be particularly important for understanding chal-
lenges associated with coronavirus-related PTSD. Research among 1741 students from
Germany, Poland, Russia, Slovenia, Turkey, and Ukraine clearly showed that exposure to
COVID-19 significantly differed between countries as well as the two first waves of the pan-
demic [11]. The prevalence of coronavirus-related PTSD risk at two cutoff scores (44 and 50)
was 32.70% and 23.10%, respectively, in the total sample. High and very high coronavirus-
related PTSD risk was associated with some aspects of exposure to the COVID-19 pandemic,
i.e., a loss of friends/relatives, job loss, and worsening economic status due to COVID-19.
Therefore, direct exposure to COVID-19, such as experiencing symptoms, testing, or being
hospitalized for coronavirus, was not a risk factor for coronavirus-related PTSD. However,
indirect exposure to the COVID-19 pandemic—restrictions and consequences of those
restrictions—was related to coronavirus-related PTSD. Hence, experiencing exposure to
the COVID-19 pandemic, and not to the disease itself, significantly predicted coronavirus-
related PTSD in this repeated cross-sectional study among students from six countries.
Considering that those aspects of exposure to the pandemic differed significantly among
countries, the cross-cultural context is vital for explaining changes in mental health during
the pandemic.

Research from the USA showed that young adults were among the groups most at
risk during the COVID-19 pandemic [6,12]. These findings are consistent with research
from non-US samples. For example, Pant Bisht et al. [13] found that lockdown-related
stress varies by age group, with older citizens in India (50+) experiencing less stress than
younger people (<50). Likewise, Huang and Zhao [14] found in their study that people
under the age of 35 have a higher incidence of depressive symptoms and anxiety than
people over the age of 35. Younger individuals who spent a lot of time worrying about
the outbreak were more likely to manifest psychological effects. Likewise, a study that
compared quality of life, well-being, and life satisfaction among Polish and German older
adults during the COVID-19 pandemic found that quality of life, well-being, and life
satisfaction were rated more favorably among older participants. Compared to young
people, older people also reported lower trait anxiety levels and coronavirus threat, as well
as greater optimism, sleep quality, and risk tolerance; they also found relaxation easier than
middle-aged respondents [15]. A study carried out in Israel by Levkovich [1] shows the
COVID-19 pandemic had different impacts on people of different ages. In the first stage of
the pandemic, negative emotional responses were substantially higher among participants
under the age of 30 than among adult participants of all other age groups. Similar results
in a sample from Israel were observed in a study by Horesh et al. [16].

As a result, there is a pressing need to learn more about the psychological effects of
the COVID-19 pandemic, particularly among young adults.

Due to the rapid spread of COVID-19, having a high rate of vaccination in a population
was crucial to at least slow down this spread. Therefore, it was vital to understand attitudes
towards COVID-19 vaccination. The concept of vaccination hesitancy has been widely
recognized and measured through various methods [17–19]. However, a rarely explored
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issue is fear of vaccination [20]. Recent research has shown that it is more strongly related
to intention to vaccinate than fear of COVID-19 [20]. However, little is known regarding
the concept of fear of vaccination. Therefore, our study aims to fill this gap.

In previous research, we have revealed the prevalence of coronavirus-related PTSD
and perceived stress among representative samples of young adults from Germany, Israel,
Poland, and Slovenia [21]. The variables were dichotomized to show the percentage of the
population with and without risk of coronavirus-related PTSD and perceived stress. We
showed that the highest prevalence of coronavirus-related PTSD was in Germany, while the
lowest was in Israel. In a comparison of different countries, the highest rate of perceived
stress at two measurement timepoints was revealed in a Polish sample. A higher risk of
coronavirus-related PTSD was associated with younger age (20–30 vs. 31–40), being single,
and having children. The risk of high perceived stress was associated with the female
gender, being single, and having children.

The aim of this study is to show changes in mental health indices over a three-month
period during the third wave of the COVID-19 pandemic, such as coronavirus-related
PTSD and perceived stress, and changes in key variables related to the COVID-19 pan-
demic, such as fear of vaccination. Therefore, in this paper, all variables are continuous.
Furthermore, we aim to reveal the effects of the country (Germany, Israel, Poland, Slove-
nia), time of measurement (two measurements in a three-month period) and interaction
between country and measurement time for mental health indices (coronavirus-related
PTSD, perceived stress, fear of vaccination) among representative samples of young adults
that are particularly susceptible to mental health deterioration during the pandemic. The
countries in our study represent cultural diversity in terms of traditional vs. secular and
survival vs. self-expression values. The Inglehart–Welzel World Cultural Map [22] gathers
all countries and categorizes them into eight clusters based on the dimensions of certain
values. Three out of eight value clusters are represented in our study. Catholic Europe is
represented by Poland and Slovenia, Protestant Europe by Germany, and West and South
Asia by Israel; these countries represent a range of diverse global cultural values.

While most studies have used a cross-sectional approach, the present study is among
only a few to implement a longitudinal and cross-cultural methodological design based on
representative national samples. This new knowledge will allow us to recommend tailored
approaches, reducing the pandemic’s potential mid- and long-term psychological negative
consequences in these selected countries.

2. Materials and Methods
2.1. Study Design

The data were collected by the ARIADNA panel, gathering representative samples
of young adults between 20 and 40 years old in Germany, Israel, Poland, and Slovenia
through a longitudinal cross-national study design. The samples were representative of
gender, student status, and employment status in each country to address potential sources
of bias. The participants were enrolled into a rewards system (points exchanged for prizes,
cash, or charity donations).

The survey was conducted online and prepared in the native language of each country.
Translators and experts from each country translated the survey questions from English,
in line with cross-cultural adaptation standards [23,24]. The participants answered all
questions, as filling in each response was required to continue the survey. The participants
could stop at any moment and return to finish the survey at a later time, and there was no
time limit. The average duration of data collection was 21.52 min (SD = 136.75).

There were 2951 participants at the first measurement point of the study (T1). However,
at the second measurement (T2) point, 1724 participants responded out of the 2951 in T1.
The response rate was 58.42% in T2. After performing anomaly detection, one observation
was excluded from T2. Hence, the final total sample consisted of 1723 participants from
Germany, Israel, Poland, and Slovenia.
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The COVID-19 Pandemic Situation in Poland, Slovenia, Israel, and Germany during
the Study

This longitudinal study was conducted in two waves over a three-month period. The
first measurement of the study (T1) took place between 19 and 26 February 2021, whereas
the second measurement (T2) was between 26 May and 9 June 2021.

The data were collected between the second and third waves of the COVID-19 pan-
demic in Poland and Germany, with the third wave starting in March 2021. In Israel, the
third pandemic wave finished in April 2021, while the fourth began in June 2021. Slove-
nians experienced a national lockdown from 1 to 11 April 2021. Therefore, although the
period between the study’s measurement points was relatively short (three months), the
pandemic situation drastically changed in each country during this period.

Another vital aspect of the pandemic situation during the study is the number of vacci-
nated citizens in Poland, Slovenia, Israel, and Germany. The mean of total vaccinations per
hundred people [25] during T1 and T2 showed that the number of total vaccinations visibly
increased in each country. However, the data for Israel exceed the number of vaccinated
citizens, especially during T1. Details are presented in Figure 1a. We also analyzed the
strictness of government restrictions with the mean scores of the Stringency Index (SI)
during T1 and T2 [25,26]. SI measures the stringency of restriction during the COVID-19
pandemic (ranging from 0 to 100) and consists of nine indicators: restrictions on public
gatherings, closures of public transport, stay-at-home requirements, the cancellation of
public events, public information campaigns, internal traffic restrictions, and international
travel control. The analyses showed that in Slovenia, the mean SI value was stable during
T1 and T2, while it declined during T2 in Poland, Israel, and Germany, as presented in
Figure 1b. SI is related to mental health, particularly to a higher risk of depression [27].
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Figure 1. The mean scores at the first measurement (T1) in February 2021 and the second measurement
(T2) in May–June 2021 of: (a) total vaccinations per hundred in Poland, Slovenia, Israel, and Germany;
calculation based on Our World in Data panel [25]. (b) The Stringency Index; calculation based on
the Oxford COVID-19 Government Response Tracker (OxCGRT) [25,26].

Data regarding daily new confirmed COVID-19 deaths per million people [25] showed
that there was a negative relative change between T1 and T2 in all countries, ranging from
−55% in Poland, to −81% in Germany, to −86% in Slovenia, and to −100% in Israel.

2.2. Participants

A representative sample of 1723 adults from Poland (n = 446, 26%), Slovenia (n = 431,
25%), Israel (n = 428, 25%), and Germany (n = 418, 24%) participated in the study. The
mean age of participants was 31 (ranging in age between 20 and 40 years, M = 30.74,
SD = 5.74). Among adults, 54% were women (n = 935), 58% were childfree (n = 1001), and
75% (n = 1297) lived in towns or cities (vs. villages). The majority of respondents (71%,
n = 1218) indicated their work status as employed (77%, n = 1324) and relationship status
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as in a couple (vs. single, 29%, n = 505). The current student’s status represented 24% of the
total sample (n = 420).

2.3. Measurements
2.3.1. Coronavirus-Related PTSD

The 17-item PTSD Checklist-Specific Version (PCL-S) [28] was used to evaluate coronavirus-
related PTSD. It is a five-point Likert scale ranging from 1 to 5 (1 = not at all; 2 = a little
bit; 3 = moderately; 4 = quite a bit; 5 = extremely). The total score ranges from 17 to 85.
Scores from 17 to 29 are interpreted as no severity; 28–29 as some PTSD symptoms; 30–44 as
moderate to highly moderate severity; and 45–85 as high severity of PTSD symptoms.
PCL-S gives us the opportunity to evaluate the risk of PTSD related to a specific stressful
event, which, in this case, is the COVID-19 pandemic. Therefore, we have used this version
of the scale, even though it is based on the Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (DSM-4) [29]. Furthermore, the latest version, PLC-5 [30], based
on DSM-5 [31], is very similar to PCL-S; however, it does not relate to a specific stressful
experience. The participants evaluated how much they were bothered by the specific
problem of the COVID-19 lockdown in the previous month. In each of the 17 items, the
following expression was added: “a stressful experience from the COVID-19 lockdown”
(e.g., Item 1: Repeated, disturbing memories, thoughts, or images of a stressful experience from the
COVID-19 lockdown). Cronbach’s α for COVID-19-related PCL-S in this study was 0.96 in
the total sample at T1 and T2.

2.3.2. Perceived Stress

For the measurement of perceived stress, we used the Perceived Stress Scale (PSS-
10) [32]. It measures whether participants appraised the situation in their life as stressful [33].
The scale consists of 10 items regarding the frequency of stressful events that occurred
in the month preceding the study. Items are evaluated on a five-point scale (0 = never to
4 = very often). The result is a sum of points. The total score ranges from 0 to 40, with 0 to
13 points is considered as low perceived stress, 14 to 19 as medium, and 20 to 40 as high.
Cronbach’s α for PSS-10 in this study was 0.83 at both T1 and T2.

2.3.3. Fear of Vaccination

The Fear of Vaccination (FoVac) [34] is based on FCV-19S [35]. The term “coronavirus-
19” was changed to “vaccination for COVID-19” for each item. This methodology has
shown to be successful in previous works, e.g., adaptation of the COVID-19 Perception Risk
Scale (CRPS) from the SARS Risk Perception Scale (SRPS) [36] and the Spanish six-item
Vaccination Fear Scale (VFS-6) [20]. FoVac consists of seven items and uses a five-item
Likert-type scale (from 1 = strongly disagree to 5 = strongly agree), similar to FCV-19S. The
total score ranges from 7 to 35. The higher the score, the greater the fear of vaccination for
COVID-19. Cronbach’s α for fear of vaccination was 0.92 at T1 and 0.93 at T2 in the total
sample in this study.

2.3.4. Sociodemographic Data

Regarding sociodemographic data [34], the survey in this study included gender, age,
place of residence, employment status, relationship status, and having children.

2.4. Statistical Analyses

The initial analyses of the descriptive statistics demonstrated suitable psychometric
properties for coronavirus-related PTSD, perceived stress, and fear of vaccination, at both
timepoints (T1 and T2) during the pandemic. The basic assumptions for parametrical
tests (normality of distribution, homogeneity of variance, linearity, independence) were
met. Therefore, parametric analyses were conducted in the following steps of the study. A
paired-samples Student’s t-test was used to test differences among all continuous variables
(coronavirus-related PTSD, stress, and fear of vaccination) between the first and second
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measurement timepoints. The Cohen’s d coefficient was used to assess effect size (small
when d = 0.20, medium when d = 0.50, large when d = 0.80). In addition, a repeated
measures two-way ANOVA was performed to examine changes in these variables over
time (differences between T1 and T2 for the same variable) across four groups representing
the following countries: Germany, Israel, Poland, and Slovenia. Effect size was estimated
using the η2

p coefficient (small effect if η2
p > 0.01, medium if η2

p > 0.06, large effect if
η2

p > 0.14). The statistical analyses, as well as the creation of all figures, were carried out
using JASP Team [37].

G*Power [38] was used to calculate the appropriate sample size. A minimum of
54 participants was required for matched pairs, two-tailed Student’s t-test, with Cohen’s
d = 0.50 effect size at the alpha of 0.05 and 95% power. For repeated measures two-way
mixed factor analysis of variance (ANOVA), the expected sample size was 158, assuming
two groups and two measurements, effect size f 2 = 0.25, repeated measures r = 0.50, p < 0.05,
and 95% CI.

3. Results
3.1. Changes in Mental Health during the Third Wave of the COVID-19 Pandemic in the
Total Sample

A paired-samples Student’s t-test was carried out to examine changes over time in
mental health indices: coronavirus-related PTSD, perceived stress, and fear of vaccination.
The results are shown in Table 1. Significant decreases in coronavirus-related PTSD, per-
ceived stress, and fear of vaccination were found at T2, compared to T1. The effect size was
small for all variables in this study (see Table 1 and Figure 2 for more details).

Table 1. Differences in mental health indices between T1 and T2 among young adults (N = 1723).

Time 1 Time 2 Cohen’s
dVariable M SD M SD t(1722) p

Coronavirus-related PTSD 39.13 15.93 37.43 15.88 5.42 <0.001 0.13
Stress 19.67 6.59 17.75 5.83 14.96 <0.001 0.36
Fear of Vaccination 16.79 7.11 15.97 7.20 5.77 <0.001 0.14

Note. Time 1 = measurement in February 2021; Time 2 = measurement in May–June 2021.
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3.2. Changes in Mental Health during the Third Wave of the COVID-19 Regarding Time, Country
and Time–Country Interaction

When country was included in the analysis as a factor variable, a repeated measures
ANOVA showed a significant main effect for Time (T) (differences between T1 and T2),
Country (C) (differences between samples from Germany, Israel, Poland, and Slovenia), and
interaction between change over time and countries in all variables, excluding interaction
effects for coronavirus-related PTSD and perceived stress (Table 2).

The effect sizes for T, C, and interaction between Time and Country (TxC) were small
for most variables, except a medium effect size for C in coronavirus-related PTSD and
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fear of vaccination, as well as a medium effect size for T in perceived stress. TxC interac-
tion was insignificant for coronavirus-related PTSD and perceived stress (see Table 2 for
more details).

Table 2. Mean, standard deviation, and repeated measures two-way ANOVA statistics for study
variables in representative samples of young adults from Germany, Israel, Poland, and Slovenia.

Country
Germany
(n = 418)

Israel
(n = 428)

Poland
(n = 446)

Slovenia
(n = 431)

Variable Range M SD M SD M SD M SD Effect F df p η2
p

Coronavirus-related
PTSD 17–85 T 29.77 1, 1719 <0.001 0.02

Time 1 43.40 15.90 34.30 15.60 40.3 15.50 38.70 15.50 C 36.63 3, 1719 <0.001 0.06
Time 2 41.70 15.60 31.20 14.60 39.4 15.80 37.40 15.60 TxC 2.45 3, 1719 0.062 <0.01

Perceived stress 0–40 T 223.44 1, 1719 <0.001 0.12
Time 1 19.10 5.83 19.10 7.16 20.80 5.95 19.70 7.18 C 8.91 3, 1719 <0.001 0.02
Time 2 17.10 5.06 17.40 6.32 18.90 5.32 17.60 6.35 TxC 0.34 3, 1719 0.794 0.00

Fear of vaccination 7–35 T 32.86 1, 1719 <0.001 0.02
Time 1 17.10 7.02 14.20 6.76 18.90 7.15 16.80 6.68 C 40.90 3, 1719 <0.001 0.07
Time 2 16.60 7.35 13.02 6.47 17.40 7.41 16.83 6.70 TxC 5.72 3, 1719 <0.001 0.01

Note. N = 1723. ANOVA = analysis of variance; T = Time of measurement; C = Country; TxC = interaction effect
between Time and Country.

4. Discussion

Our study demonstrated a significant decrease in coronavirus-related PTSD, perceived
stress, and fear of vaccination during a three-month period at the point of the third wave
of the COVID-19 pandemic among a representative sample of 1723 young adults from
Poland, Slovenia, Israel, and Germany. The study revealed the significance of country,
timepoint, and interaction between country and time effects for mental health indices in
four countries.

4.1. Change in Fear of Vaccination

We revealed a small effect of time, a medium effect of country, and a small effect of the
interaction between country and time for fear of vaccination.

The lowest fear of vaccination was observed in Israel, while the highest was in Poland.
Considering interaction, the highest fear of vaccination was at T1 in Poland, while the
lowest was in Israel at T2. However, although significant, this was a small effect. We
expected that the vaccination process in each country would play a substantial role. Even
though the number of vaccinated people in Israel at our first measurement (T1) timepoint
significantly exceeded the numbers recorded in other countries, a noticeable increase at the
second measurement (T2) timepoint was observed in Poland, Slovenia, and Germany [25].
Our study showed that along with the increase in the number of vaccinated people, fear of
vaccination substantially dropped over the three-month period. This was mainly observed
in Israel, where the number of vaccinated people was the highest while the fear of vacci-
nation was the lowest. In Poland, the highest rates of fear of vaccination along with the
lower number of vaccinated people can be explained by additional external circumstances,
such as the strong objections against vaccination due to ethical issues from Polish Catholic
Church representatives [39]. On the other hand, the Israeli efforts to promote vaccination
were highly successful due to a combination of facilitating factors, e.g., health system
organization, IT and organizational capacities, and COVID-19 vaccination efforts [40].

4.2. Change in Perceived Stress and Coronavirus-Related PTSD

The decrease in stress and coronavirus-related PTSD was significant, although small,
in this study. Our findings are in line with recent longitudinal research showing that
more general mental indices, such as anxiety and depression, were relatively stable over
time, while, fear of COVID-19 systematically fluctuated in line with mortality rate and
social restrictions [41]. Our previous work on the difference in prevalence of anxiety and
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depression risk among young adults similarly revealed stability over time [21]. A repeated
cross-sectional study among 1961 Polish students [42] showed a large decrease in perceived
stress during the second and third waves of the COVID-19 pandemic compared to the
first wave. However, there was no significant change between the second and the third
wave. The present research shows that in Poland, among a representative sample of young
adults, perceived stress was significantly lower at T2 compared to T1, even though the third
wave of the COVID-19 pandemic started between the measurement timepoints (T1 and T2).
Perceived stress decreased significantly during the present study in all countries. Despite
the small effect, this change was particularly significant, since the levels of stress in all
countries at T1 were high, while at T2, they were medium.

The mean value for coronavirus-related PTSD also significantly decreased at T2 (37.45)
compared to T1 (39.13), in this cross-national representative sample of young adults. The
mean value for PTSD related to COVID-19 in a previous cross-national study among
students (during the second wave of the COVID-19 pandemic) was 38.08 [11], similar to the
values in the present study. These mean values are interpreted as moderate to moderately
high severity of PTSD symptoms, and psychotherapeutic help is recommended [30]. Hence,
even though we found a significant decrease in coronavirus-related PTSD, psychological
intervention is still required.

The lowest coronavirus-related PTSD levels were found in Israel, while the highest
were found in Germany. The significantly lower level of coronavirus-related PTSD in
Israel may be because of mental health policy, the economy, and political stability [43].
Due to the high volatility of the Israeli–Palestinian conflict, the Israeli mental health care
system offers easy access to resilience centers that promote mental health and mental health
interventions [44,45]. However, even though the level of coronavirus-related PTSD was
lower in Israel, it still reached moderate to moderately high severity levels, similar to
Poland, Slovenia, and Germany. The German sample of young adults showing the highest
results in terms of coronavirus-related PTSD can be interpreted in light of Germany’s
high prevalence of depression. There is a positive link between PTSD and depression that
commonly co-occurs [46]. German young adults also present higher depression preva-
lence compared to young adults in Poland, Slovenia, and Israel [21]. Furthermore, these
depressive symptoms are more frequent when compared to the European Union average,
particularly among young adults [47]. Additionally, women manifest depression symptoms
more frequently than men in Germany, due to cumulating psychosocial factors [47]. Our
previous research among university students from six countries showed that female gen-
der, previous diagnosis of depression along with exposure to COVID-19—death of loved
ones, job loss, and decrease in economic status due to the pandemic—were risk factors for
high risk of coronavirus-related PTSD [11]. Yet, during the pandemic, massive economic
support was provided to citizens in Germany, so the likelihood of the deterioration of one’s
financial situation and/or job loss was significantly reduced compared to other European
countries [48]. Furthermore, German university students did not experience a negative
impact on their financial situation between the first and the second wave of the COVID-19
pandemic [11]. Therefore, higher coronavirus-related PTSD among German young adults
can be related to depression severity instead, rather than economic factors.

4.3. Limitations

There are some limitations in the present study. PCL-S, based on DSM-4, was used in
this study instead of PCL-5, based on DSM-5. However, PCL-S enables the measurement
of PTSD with regard to a specific stressful experience: the COVID-19 pandemic. Further-
more, all variables were evaluated by means of self-assessment measurements, which
can be a source of bias. Furthermore, the study was conducted under specific pandemic
circumstances, which can undermine the reliability of this study.

At the time of writing, the COVID-19 pandemic is not nearing its end; thus, there is
a need to gain insight into young adults’ unique experience in order to raise awareness
among public health professionals, educators, and policy makers of the high prevalence of
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psychological distress experienced by young adults. In line with this, Clotworthy et al. [49]
highlighted important individual variations in perceptions of lockdown and, thus, the
necessity to study both qualitative and quantitative data to understand individual reactions
to the pandemic better. In contrast, our study only implemented a quantitative approach.

5. Conclusions

On the verge of the third wave of the COVID-19 pandemic, our longitudinal study
revealed an adaptation to the volatile pandemic situation, which was observed in positive
changes in mental health indices, such as perceived stress, coronavirus-related PTSD, and
fear of vaccination. Even though these mental health indices differed between countries,
perceived stress and coronavirus-related PTSD were above the minimal levels across all
countries. The novelty of this study is how it reveals changes in mental health indices from
cross-cultural and longitudinal perspectives among representative samples of young adults.
This is the first study to show fear of vaccination from this perspective. Our results show
that it is necessary to create tailored services (e.g., emergency mental health crisis support
or remote interventions such as telemental and telebehavioral health services, which may
be more suitable for young adults [6,50]) to address the psychological distress that young
adults are facing. Coronavirus-related PTSD in Germany and perceived stress, as well as
fear of vaccination in Poland, should be taken into consideration with particular care.

Author Contributions: Conceptualization, D.O. and A.M.R.; methodology, D.O. and A.M.R.; soft-
ware, D.O., A.A., A.M.R. and J.B.; validation, D.O. and A.M.R.; formal analysis, A.M.R.; investigation,
D.O.; resources, D.O.; data curation, D.O.; writing–original draft preparation, D.O., A.A. and A.M.R.;
writing–review and editing, D.O., A.A., A.M.R., J.B. and U.M.B.; visualization, D.O. and A.M.R.;
supervision, D.O.; project administration, D.O.; funding acquisition, D.O. All authors have read and
agreed to the published version of the manuscript.

Funding: This study is a part of an international research project “Mental health of young adults
during the COVID-19 pandemic in Poland, Germany, Slovenia and Israel: a longitudinal study” [34].
The project is co-financed by the Polish National Agency for Academic Exchange within the Urgency
Grants program. The grant has been awarded to the University of Technology in Katowice, Poland;
decision number: PPN/GIN/2020/1/00023/DEC/01.

Institutional Review Board Statement: The study was carried out following relevant guidelines and
regulations, including the organizational Ethics Board and the 1975 Helsinki Declaration. Ethical
approvals were obtained from the Institutional Review Boards in each country of the study. Poland:
the University Research Committee at the Katowice Business University, Decision No. 1/2021; Israel:
the Ethics Committee of the Faculty of Education at the University of Haifa, Certificate No. 146/21;
Germany: the Ethics Committee of the University of Bamberg, No. 2021-01/01; and Slovenia: the
Research Ethics Commission of the UP Famnit Department of Psychology, No. 2021-01. Informed
consent was obtained from all study participants before study participation. The participants vol-
untarily participated in the study. The data collected were anonymous and confidential, so that the
study did not involve any risk for the participants.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: This study is a part of an international research project “Mental health
of young adults during the COVID-19 pandemic in Poland, Germany, Slovenia and Israel: a longitu-
dinal study” [34], registered at the Center for Open Science (OSF). The datasets used and analyzed
during the current study are available from the corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Levkovich, I. The Impact of Age on Negative Emotional Reactions, Compliance with Health Guidelines, and Knowledge

about the Virus during the COVID-19 Epidemic: A Longitudinal Study from Israel. J. Prim. Care Community Health 2020,
11, 2150132720981540. [CrossRef] [PubMed]

2. Castellano-Tejedor, C.; Torres-Serrano, M.; Cencerrado, A. Psychological impact in the time of COVID-19: A cross-sectional
population survey study during confinement. J. Health Psychol. 2022, 27, 974–989. [CrossRef] [PubMed]

http://doi.org/10.1177/2150132720981540
http://www.ncbi.nlm.nih.gov/pubmed/33349117
http://doi.org/10.1177/1359105320985580
http://www.ncbi.nlm.nih.gov/pubmed/33406913


Int. J. Environ. Res. Public Health 2022, 19, 5794 10 of 11

3. Badellino, H.; Gobbo, M.E.; Torres, E.; Aschieri, M.E. Early indicators and risk factors associated with mental health problems
during COVID-19 quarantine: Is there a relationship with the number of confirmed cases and deaths? Int. J. Soc. Psychiatry 2020,
15, 20764020966020. [CrossRef] [PubMed]

4. Bäuerle, A.; Steinbach, J.; Schweda, A.; Beckord, J.; Hetkamp, M.; Weismüller, B.; Kohler, H.; Musche, V.; Dörrie, N.; Teufel, M.;
et al. Mental Health Burden of the COVID-19 Outbreak in Germany: Predictors of Mental Health Impairment. J. Prim. Care
Community Health 2020, 11, 2150132720953682. [CrossRef] [PubMed]

5. Qiu, J.; Shen, B.; Zhao, M.; Wang, Z.; Xie, B.; Xu, Y. A nationwide survey of psychological distress among Chinese people in the
COVID-19 epidemic: Implications and policy recommendations. Gen. Psychiatr. 2020, 33, e100213. [CrossRef]

6. Czeisler, M.É.; Lane, R.I.; Petrosky, E.; Wiley, J.F.; Christensen, A.; Njai, R.; Weaver, M.D.; Robbins, R.; Facer-Childs, E.R.; Barger,
L.K.; et al. Mental health, substance use, and suicidal ideation during the COVID-19 pandemic—United States, 24–30 June 2020.
MMWR Morb. Mortal Wkly Rep. 2020, 69, 1049–1057. [CrossRef]

7. Gato, J.; Barrientos, J.; Tasker, F.; Miscioscia, M.; Cerqueira-Santos, E.; Malmquist, A.; Seabra, D.; Leal, D.; Houghton, M.; Poli,
M.; et al. Psychosocial Effects of the COVID-19 Pandemic and Mental Health among LGBTQ+ Young Adults: A Cross-Cultural
Comparison across Six Nations. J. Homosex. 2021, 68, 612–630. [CrossRef]

8. Resnick, B. A Third of Americans Report Anxiety or Depression Symptoms during the Pandemic. Available online: https:
//www.vox.com/science-and-health/2020/5/29/21274495/pandemic-cdc-mental-health (accessed on 16 April 2021).

9. Rodríguez-Rey, R.; Garrido-Hernansaiz, H.; Collado, S. Psychological impact and associated factors during the initial stage of the
coronavirus (COVID-19) pandemic among the general population in Spain. Front. Psychol. 2020, 11, 1540. [CrossRef]
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Korchagina, E.V.; et al. Exposure to COVID-19 during the First and the Second Wave of the Pandemic and Coronavirus-Related
PTSD Risk among University Students from Six Countries—A Repeated Cross-Sectional Study. J. Clin. Med. 2021, 10, 5564.
[CrossRef]

12. Fitzpatrick, K.M.; Harris, C.; Drawve, G. How bad is it? Suicidality in the middle of the COVID-19 pandemic. Suicide Life Threat.
Behav. 2020, 50, 1241–1249. [CrossRef] [PubMed]

13. Bisht, I.P.; Bisht, R.K.; Sagar, P. Effect of gender and age in fear and stress due to COVID-19. J. Hum. Behav. Soc. Environ. 2021, 31,
70–76. [CrossRef]

14. Huang, Y.; Zhao, N. Mental health burden for the public affected by the COVID-19 outbreak in China: Who will be the high-risk
group? Psychol. Health Med. 2021, 26, 23–34. [CrossRef] [PubMed]

15. Bidzan-Bluma, I.; Bidzan, M.; Jurek, P.; Bidzan, L.; Knietzsch, J.; Stueck, M.; Bidzan, M. Polish and German Population Study
of Quality of Life, Well-Being, and Life Satisfaction in Older Adults During the COVID-19 Pandemic. Front. Psychiatry 2020,
11, 585813. [CrossRef]

16. Horesh, D.; Kapel Lev-Ari, R.; Hasson-Ohayon, I. Risk factors for psychological distress during the COVID-19 pandemic in Israel:
Loneliness, age, gender, and health status play an important role. Br. J. Health Psychol. 2020, 25, 925–933. [CrossRef]

17. Gilkey, M.B.; Magnus, B.E.; Reiter, P.L.; McRee, A.L.; Dempsey, A.F.; Brewer, N.T. The Vaccination Confidence Scale: A brief
measure of parents’ vaccination beliefs. Vaccine 2014, 32, 6259–6265. [CrossRef]

18. Shapiro, G.K.; Tatar, O.; Dube, E.; Amsel, R.; Knauper, B.; Naz, A.; Perez, S.; Rosberg, Z. The vaccine hesitancy scale: Psychometric
properties and validation. Vaccine 2018, 36, 660–667. [CrossRef]

19. Luyten, J.; Bruyneel, L.; van Hoek, A.J. Assessing vaccine hesitancy in the UK population using a generalized vaccine hesitancy
survey instrument. Vaccine 2019, 37, 2494–2501. [CrossRef]

20. Malas, O.; Tolsá, M.D. Vaccination Fear Scale (VFS-6): Development and Initial Validation. Mediterr. J. Clin. Psychol. 2021, 9, 19.
[CrossRef]

21. Benatov, J.; Ochnik, D.; Rogowska, A.M.; Arzenšek, A.; Mars Bitenc, U. Prevalence and Sociodemographic Predictors of Mental
Health in a Representative Sample of Young Adults from Germany, Israel, Poland, and Slovenia: A Longitudinal Study during
the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2022, 19, 1334. [CrossRef]

22. World Values Survey. The Inglehart-Welzel World Cultural Map. World Values Survey 7. Available online: https://www.
worldvaluessurvey.org/WVSNewsShow.jsp?ID=428 (accessed on 10 March 2022).

23. Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the Process of Cross-Cultural Adaptation of Self-Report
Measures. Spine 2000, 25, 3186–3191. [CrossRef] [PubMed]

24. Wild, D.; Eremenco, S.; Mear, I.; Martin, M.; Houchin, C.; Gawlicki, M.; Hareendran, A.; Wiklund, I.; Chong, L.Y.; von Maltzahn,
R.; et al. Multinational Trials—Recommendations on the Translations Required, Approaches to Using the Same Language in
Different Countries, and the Approaches to Support Pooling the Data: The ISPOR Patient-Reported Outcomes Translation and
Linguistic Validation Good Research Practices Task Force Report. Value Health 2009, 12, 430–440. [PubMed]

25. Ritchie, H.; Mathieu, E.; Rodés-Guirao, L.; Appel, C.; Giattino, C.; Ortiz-Ospina, E.; Hasell, J.; Macdonald, B.; Beltekian, D.;
Roser, M. Coronavirus Pandemic (COVID-19). 2020. Available online: https://ourworldindata.org/coronavirus (accessed on
16 April 2021).

http://doi.org/10.1177/0020764020966020
http://www.ncbi.nlm.nih.gov/pubmed/33054515
http://doi.org/10.1177/2150132720953682
http://www.ncbi.nlm.nih.gov/pubmed/32865107
http://doi.org/10.1136/gpsych-2020-100213
http://doi.org/10.15585/mmwr.mm6932a1
http://doi.org/10.1080/00918369.2020.1868186
https://www.vox.com/science-and-health/2020/5/29/21274495/pandemic-cdc-mental-health
https://www.vox.com/science-and-health/2020/5/29/21274495/pandemic-cdc-mental-health
http://doi.org/10.3389/fpsyg.2020.01540
http://doi.org/10.3390/jcm10132882
http://doi.org/10.3390/jcm10235564
http://doi.org/10.1111/sltb.12655
http://www.ncbi.nlm.nih.gov/pubmed/32589799
http://doi.org/10.1080/10911359.2020.1851844
http://doi.org/10.1080/13548506.2020.1754438
http://www.ncbi.nlm.nih.gov/pubmed/32286091
http://doi.org/10.3389/fpsyt.2020.585813
http://doi.org/10.1111/bjhp.12455
http://doi.org/10.1016/j.vaccine.2014.09.007
http://doi.org/10.1016/j.vaccine.2017.12.043
http://doi.org/10.1016/j.vaccine.2019.03.041
http://doi.org/10.13129/2282-1619/mjcp-2971
http://doi.org/10.3390/ijerph19031334
https://www.worldvaluessurvey.org/WVSNewsShow.jsp?ID=428
https://www.worldvaluessurvey.org/WVSNewsShow.jsp?ID=428
http://doi.org/10.1097/00007632-200012150-00014
http://www.ncbi.nlm.nih.gov/pubmed/11124735
http://www.ncbi.nlm.nih.gov/pubmed/19138309
https://ourworldindata.org/coronavirus


Int. J. Environ. Res. Public Health 2022, 19, 5794 11 of 11

26. Hale, T.; Angrist, N.; Goldszmidt, R.; Kira, B.; Petherick, A.; Phillips, T.; Webster, S.; Cameron-Blake, E.; Hallas, L.; Majumdar, S.;
et al. A global panel database of pandemic policies (Oxford COVID-19 Government Response Tracker). Nat. Hum. Behav. 2021, 5,
529–538. [CrossRef] [PubMed]

27. Voss, G.; Paiva, A.F.; Delerue Matos, A. A Study of the Association between the Stringency of COVID-19 Government Measures
and Depression in Older Adults across Europe and Israel. Int. J. Environ. Res. Public Health 2021, 18, 8017. [CrossRef] [PubMed]

28. Blanchard, E.B.; Jones-Alexander, J.; Buckley, T.C.; Forneris, C.A. Psychometric properties of the PTSD checklist (PCL). Behav. Res.
Ther. 1996, 34, 669–673. [CrossRef]

29. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-4®); American Psychiatric Pub.:
Arlington, VA, USA, 2000.

30. Weathers, F.W.; Litz, B.T.; Keane, T.M.; Palmieri, P.A.; Marx, B.P.; Schnurr, P.P. The PTSD Checklist for DSM-5 (PCL-5). In Scale
Available from the National Center for PTSD; National Center for PTSD: Hartford, VT, USA, 2013. Available online: www.ptsd.va.gov
(accessed on 20 November 2020).

31. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5®); American Psychiatric Pub.:
Arlington, VA, USA, 2013.

32. Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24, 385–396. [CrossRef]
33. Lazarus, R.S.; Folkman, S. Stress, Appraisal, and Coping; Springer: Berlin/Heidelberg, Germany, 1984.
34. Ochnik, D.; Rogowska, A.M.; Schütz, A.; Held, M.J.; Benatov, J.; Arzenšek, A. Mental Health of Young Adults during COVID-19

Pandemic in Poland, Germany, Slovenia, and Israel: A Longitudinal Study. Available online: https://osf.io/4nh5m/ (accessed on
16 April 2021).

35. Ahorsu, D.K.; Lin, C.Y.; Imani, V.; Saffari, M.; Griffiths, M.D.; Pakpour, A.H. The Fear of COVID-19 Scale: Development and
Initial Validation. Int. J. Ment. Health Addict. 2020, 1–9. [CrossRef]

36. Yıldırım, M.; Güler, A. Factor analysis of the COVID-19 Perceived Risk Scale: A preliminary study. Death Stud. 2022, 46, 1065–1072.
[CrossRef]

37. JASP Team. JASP (Version 0.14. 1). Computer Software. 2020. Available online: https://jasp-stats.org (accessed on 16 April 2021).
38. Faul, F.; Erdfelder, E.; Lang, A.G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,

and biomedical sciences. Behav. Res. Methods 2007, 39, 175–191. [CrossRef]
39. Szczodry, M. The position of the catholic church on COVID-19 vaccines. Colloq. Theol. Ottoniana 2020, 36, 307–323. [CrossRef]
40. Rosen, B.; Waitzberg, R.; Israeli, A. Israel’s rapid rollout of vaccinations for COVID-19. Isr. J. Health Policy Res. 2021, 10, 6.

[CrossRef] [PubMed]
41. Kok, A.; Pan, K.Y.; Ottenheim, N.R.; Jörg, F.; Eikelenboom, M.; Horsfall, M.; Luteijn, R.; van Oppen, P.; Rhebergen, D.; Schoevers,

R.A.; et al. Mental health and perceived impact during the first COVID-19 pandemic year: A longitudinal study in Dutch
case—Control cohorts of persons with and without depressive, anxiety, and obsessive compulsive disorders. J. Affect Disord. 2022,
305, 85–93. [CrossRef] [PubMed]
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