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Abstract. This study examines the psychological impact of the COVID-19 pandemic on
college students in China and the Czech Republic, focusing on mobile phone addiction,
rumination, and perceived stress between 2022 and 2023. During the peak of China's epidemic
lockdown in 2022, it was hypothesized that such restrictive measures could lead to significant
psychological changes among the populace. We collected data using online questionnaires
from 710 Chinese and 1075 Czech college students. The instruments employed were the Short
Version of the Smartphone Addiction Scale (SAS-SV), the Perceived Stress Scale (PSS), and
the Ruminative Responses Scale. Comparative analyses between the two years revealed that
Chinese students exhibited a significant increase in mobile phone addiction, perceived stress,
and rumination in 2023 compared to during the lockdown in 2022. Conversely, Czech students
displayed no significant changes over the same period. These results suggest that the
lockdown's psychological impacts on Chinese students are both long-term and delayed. The
study highlights the need for targeted mental health support for students in post-lockdown
phases and raises critical questions about the balance between public health safety and
psychological well-being in pandemic responses. It underscores the importance of considering
the broader and longer-term psychological consequences when implementing and lifting
lockdowns. This research contributes to a deeper understanding of the pandemic's impact on
young adults and offers insights for policymakers and educational institutions preparing for
future public health crises.
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1 Introduction

The COVID-19 pandemic caused unprecedented disruptions worldwide, significantly
affecting college students due to sudden shifts in their academic and social
environments [1, 2] and physchology and family life of college teachers and
administrator (Canavar & Titrek, 2024). Prolonged isolation and uncertainty have
impacted their mental health and well-being [3-5]. China implemented particularly
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severe lockdown measures in 2022, including at the university where Chinese subjects
in this study were located [6, 7], while the Czech Republic adopted more moderate
measures [8, 9].

These differing approaches provide a comparative backdrop to evaluate psychological
impacts on college students in both countries. Extended lockdowns and social
distancing have been linked to increased psychological distress, with college students
being particularly vulnerable [10]. The shift to online learning disrupted social
interactions, fostering isolation and uncertainty [11, 12]. Studies noted increases in
stress, anxiety, sleep disturbances, depressive symptoms, and concerns about academic
progress [13, 14].

In regions with severe lockdowns like China, students showed increased dependency
on digital devices, raising concerns about mobile phone addiction, associated with
poorer mental health outcomes, including increased stress and "rumination—the
repetitive and compulsive focusing on the symptoms of one's distress, and its possible
causes and consequences, without engaging in active problem-solving" [15]. Extended
isolation exacerbated feelings of entrapment and loneliness, leading to increased
rumination and perceived stress [16, 17], potentially hindering academic performance
and contributing to long-term psychological issues if unaddressed [18].

Conversely, the Czech Republic's less restrictive measures may have resulted in fewer
severe mental health impacts compared to Chinese students who experienced extensive
social isolation [19]. This contrast offers a foundation for analyzing the long-term
psychological effects of pandemic management strategies, raising questions about
balancing public health safety and mental health consequences, especially for young
adults at a critical developmental stage [20].

While immediate psychological impacts during lockdowns are documented, the
enduring effects post-lockdown have been less frequently studied [21]. For example,
increases in Internet addiction during lockdowns [22] and whether these behaviors
persist post-lockdown have not been fully explored. Understanding how stress levels
adjust as the threat wanes is crucial for informing post-pandemic mental health
strategies [23].

The primary aim of this research is to investigate and compare changes in perceived
stress, rumination, and mobile phone addiction among Chinese college students during
and after the 2022-2023 lockdowns, using Czech students as a comparison group.
These variables are chosen for their relevance and interconnectivity in assessing
psychological impacts. Perceived stress reflects students' subjective stress experience;
rumination helps understand how "repetitive, passive contemplation of distress rather
than active problem-solving could exacerbate mental health issues." Mobile phone
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addiction is selected due to increased reliance on digital tools during lockdowns,
leading to potential addictive behaviors from heightened use for education, social
interaction, and entertainment. Their interplay provides a comprehensive framework
for exploring psychological effects and coping mechanisms, pertinent for comparing
students in China and the Czech Republic.

According to Stress and Coping Theory, psychological stress results from an
individual’s appraisal of an event as threatening or exceeding their coping resources
[24], After the prolonged and strict lockdowns in China, students likely perceived a
significant depletion of their coping resources over time, exacerbating stress amid
ongoing uncertainties about health and academic progression. Similarly, Conservation
of Resources Theory underscores stress responses associated with the perceived loss of
resources [25]. The extended lockdowns may have led to a significant drain on social,
cognitive, and emotional resources, leading to heightened stress and maladaptive
coping mechanisms, such as increased mobile phone use. Moreover, the Transactional
Model of Stress and Coping provides a framework for understanding how the perceived
inability to manage altered circumstances post-lockdown could result in increased
rumination and reliance on digital devices [26]. This model suggests that shifting from
problem-focused to emotion-focused coping is less effective in the long term and can
lead to increased psychological distress.

In summary, three hypotheses can be drawn from this study:

H1: Chinese college students will exhibit higher levels of perceived stress in post-
lockdown in 2023 compared to during the lockdown in 2022.

H2: Chinese college students will exhibit higher levels of rumination in post-lockdown
in 2023 compared to during the lockdown in 2022.

H3: Chinese college students will exhibit higher levels of mobile phone addiction in
post-lockdown in 2023 compared to during the lockdown in 2022.

This study hypothesis anticipates no significant change in the levels of perceived stress,
rumination, and mobile phone addiction among Czech college students from 2022 to
2023, given the absence of strict lockdown measures in the Czech Republic. This
hypothesis will be explored in the context of the comparative stability of their daily
lives and lesser disruption to their academic and social routines:

Hypothesis 4: There is no significant change in perceived stress levels among Czech
university students between 2022 and 2023.

Hypothesis 5: There is no significant change in rumination levels among Czech
university students between 2022 and 2023.
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Hypothesis 6: There is no significant change in mobile phone addiction levels among
Czech university students between 2022 and 2023.

2 Method

This cross-sectional study was conducted at the Faculties of Education at Palacky
University in Olomouc, Czech Republic, and Chongqing Normal University in Sichuan,
China.

2.1 Samples

On this research involving over 2,000 Czech and approximately 1,800 Chinese full-
time students enrolled in teaching programs with educational competence courses, who
were at least 18 years old and held Czech or Chinese nationality; exclusions were non-
nationals, part-time students, and those not in qualification-leading programs. Sample
size requirements, determined with a significance level of 0.05 and a power of 0.8, led
to a target of 50% of eligible students—1,000 in the Czech Republic and 900 in China—
achieved through recruitment via official university emails and the WeChat app, with
data collected from February to May 2022 and 2023 using online questionnaires in
Czech and Chinese. The final sample included 1,075 Czech students (mean age
24.07 £ 6.7 years, 84.9% female) and 710 Chinese students (mean age 21.0 £ 2.3 years,
54.6% female), with estimated response rates of approximately 50% and 40%,
respectively; most Czech students were in their first or second years, while Chinese
students were primarily in their second and third years, and although the gender
distribution differed notably between groups, it reflected typical gender ratios within
their respective student populations.

2.2 Measurements

To assess the different psychological constructs in the study, several validated
measurement tools were employed:

The 10-item Perceived Stress Scale (PSS) was used to measure perceived stress.
Responses are captured on a 5-point Likert scale, where 1 represents "never" and 5
indicates "always." [27]. The scale is scored on a 5-point Likert scale ranging from 1 =
never to 5 = always. Higher scores on this scale reflect increased levels of perceived
stress. The PSS has demonstrated good reliability across diverse cultural settings and
is noted for its straightforward applicability and robust psychometric properties[28, 29].
The reliability coefficient (®) in this study was recorded at 0.81, indicating substantial
internal consistency.

Developed by Susan Nolen-Hoeksema in 1991, this scale evaluates three dimensions
of rumination: symptom rumination, brooding, and reflective pondering. It consists of
22 items, with participants rating their agreement on a four-point scale from 1 ("never"

to 4 ("always") [30]. Higher scores suggest a greater tendency toward rumination.
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Validated in various populations, including Chinese students, this scale has shown
broad applicability and high reliability [31]. McDonald’s omega in this study was
excellent at 0.93, respectively and the tool demonstrated good applicability in the
samples.

The compulsive use of mobile devices was measured using the short version of the
Smartphone Addiction Scale (SAS-SV, [32]). This 10-item tool employs a 6-point scale
from "strongly disagree" to "strongly agree," with higher scores indicating greater
levels of smartphone addiction. Previous research has demonstrated the scale's
consistent reliability and validity in adolescent populations from different cultural
backgrounds, including Italy and Brazil [33, 34]. In this study, the scale exhibited high
reliability, with a @-value of 0.90.

2.3 Statistical analysis

In the research methods section of the paper, the approach to data analysis is outlined
comprehensively. Initially, the reliability of the questionnaires is assessed using
McDonald's omega, a statistical measure that provides an estimate of the internal
consistency of the scales used. This ensures that the tools employed are reliable for
measuring the constructs of interest in this study.

Subsequently, descriptive statistics are utilized to detail the distribution of gender, age,
and academic year within the research sample. This step involves summarizing these
key demographic variables to provide a clear profile of the participants involved,
facilitating a better understanding of the sample's composition. Lastly, the study
employs the independent samples t-test to examine the differences among subjects
across various categories, including different years, genders, and academic grades
within each country. This statistical test is pivotal for identifying significant variations
in the measured psychological traits between groups, thereby addressing the study's
core research questions.

2.4 Ethical Considerations

The ethical considerations of this study were meticulously addressed to ensure the
respect, safety, and integrity of all participants involved. Prior to their participation, all
individuals were provided with comprehensive information about the study's purpose,
the procedures to be followed, potential risks, and benefits. Informed consent was
obtained from each participant, ensuring that their participation was voluntary and well-
informed. They were also assured of their right to withdraw from the study at any time
without any negative repercussions.

To safeguard participant confidentiality and anonymity, personal identifiers were
removed or obscured during the data analysis phase. This precaution ensured that
individual responses could not be traced back to any participant. All collected data were
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stored securely, with access strictly limited to the research team, thereby adhering to
stringent data protection regulations aimed at preventing unauthorized access or data
breaches.

The study received ethical approval from the Institutional Review Boards (IRBs) or
Ethics Committees of the participating universities, verifying that all research methods
and procedures adhered to recognized ethical standards. Throughout the study, efforts
were made to minimize any potential harm or discomfort to participants. This included
the provision of contact details for psychological support services should participants
experience any distress during their involvement. The researchers upheld a
commitment to transparency and integrity, ensuring that all findings were reported
honestly, and all procedures were conducted in accordance with established scientific
and ethical principles.

3 Findings

3.1 Common Method Bias Test

To affirm the integrity of our findings, addressing the potential for common method
bias was essential, particularly since our study relied on self-reported data [35]. The
data was utilized Harman's single-factor test, a recognized approach for identifying
such bias [36]. This test involves performing an exploratory factor analysis on all
questionnaire items to assess how much variance a single factor can explain. This
analysis indicated that the primary factor accounted for only 27.36% of the total
variance, well below the 40% threshold that typically indicates significant common
method bias [35]. Consequently, the results suggest that common method variance does
not significantly impact our data, thereby supporting the reliability of the conclusions
drawn from this research.

3.2 Cross-country Difference

The results from Table 1 indicate significant differences in perceived stress, rumination,
and mobile phone addiction between Czech and Chinese students, but no significant
gender differences within each country (p-values > 0.9).

Table 1. Differences Variables' scores between countries in respect to gender

Mean [SD] Country difference
b
Variable Comparison Male Female t P Colzien s
. Male vs. female 31.18 31.15
Perceived stress (Czech) (6.3] (7.1] 0.043 0.965 0.002
Male vs. female 29.36 29.32
(China) [4.3] [5.2] 0.102 0.919  0.007
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Czech vs. China 3734 <0001 034
(males)
Czech vs. China 4571 <0001 0.5
(females)
L Male vs. female 50.35 50.20
Rumination (Czech) [14.1] [14.3] 0.119 0.905 0.007
Male vs. female 45.5 46.64
(China) [14.6] 27 | 082 04 0.06
Czech vs. China 3471 <0001 0.32
(males)
Czech vs. China 6671 <0.001 037
(females)
Mobile Male vs. female 25.18 24.49
acddiction (Czech) [9.2] [9.0] 0.898 ~0.369 0.05
Male vs. female 35.28 35.27
(China) [8.9] (7.5] 0.023 0.982  0.001
Czech vs. China 11.604 <0.001  1.06
(males)
Czech vs. China 20766 <0.001  1.15
(females)

Czech males and females reported higher perceived stress than their Chinese
counterparts, with moderate to large effect sizes (Cohen's d =0.34 for males and 0.25
for females), and also exhibited higher levels of rumination (Cohen’s d = 0.32 for males
and 0.37 for females), suggesting a stronger tendency toward rumination in the Czech
population. In contrast, Chinese students showed significantly higher mobile phone
addiction scores than Czech students, regardless of gender, with very large effect sizes
(Cohen’s d=1.06 for males and 1.15 for females). These findings imply significant
cultural and environmental influences on the psychological and behavioral patterns of
college students in these two different educational and national contexts.

3.3Comparison across time periods

The comparative analysis of changes in Mobile Phone Addiction, Perceived Stress, and
Rumination among college students in China and the Czech Republic between 2022
and 2023 provides key insights into the psychological impact over time (see table 2).
In the Chinese cohort, there was a noticeable increase in Mobile Phone Addiction and
Perceived Stress over the year, though the effect sizes were small, with Cohen’s d
values of -0.195 and -0.171 respectively, indicating modest changes. More significantly,
the increase in Rumination was substantial, with mean scores rising from 40.89 in 2022
to 49.24 in 2023, accompanied by a large effect size (Cohen’s d = -0.646), reflecting a
notable escalation in this psychological dimension.
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Table 2. Comparison in different time period

Country  Variable Year N Mean SD t p Cohen's d

Mobile Phone 2022 358  34.49 7.658

Addiction -2.59 0.01 -0.195

2023 352 36.07  8.629
China  Perceived ~ 2022 358 2896 5267

Stress 2023 352 29.72 4399
2022 358 40.89  12.926

Rumination -8.591  <0.001 -0.646
2023 352 49.24 12.991

-2.28 0.023 -0.171

Mobile Phone 2022 282 252 10.483

e P 1315 0.189 0.8
Addiction 5053 794 2438 8422

~ 2022 282 3129 5.901
Crech ~ Fereeived 0364 0716  0.022

Stress 2023 794 3L11 7.341

o 2022 282  51.37 13.519
Rumination 1.575 0.115 0.096

2023 794  49.81 14.53

In contrast, the Czech sample demonstrated remarkable stability in these variables
across the two years. Changes in Mobile Phone Addiction and Perceived Stress were
not statistically significant, reflected in their negligible effect sizes, and a lack of
meaningful year-to-year variation. The slight reduction in Rumination scores from
51.37 in 2022 to 49.81 in 2023 also lacked statistical significance, evidenced by a very
small Cohen's d value of 0.096.

These findings indicate that while Chinese students experienced a significant escalation
in Rumination, suggesting increased emotional and cognitive distress in 2023, Czech
students showed consistent levels of Mobile Phone Addiction, Perceived Stress, and
Rumination over the same period.

4 Results, Conclusions and Recommendations

4.1 Cross-country Difference

An analysis of Czech and Chinese college students reveals no significant gender
differences in perceived stress, rumination, and mobile phone addiction, suggesting
these issues are universally experienced across genders in both countries. Czech
students report higher perceived stress than Chinese students, reflecting how stress
levels vary across cultures due to differing societal and educational systems[37, 38].
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Erich Fromm's "Escape from Freedom" theory explains that individuals in freer
societies may experience higher stress due to the burden of personal choices and
responsibility [39]. The "Paradox of Choice" theory suggests that an increase in options
can elevate decision-making pressure (Kahneman, 2003; Schwartz, 2015). This leads
to increased stress and rumination among students in individualistic societies like the
Czech Republic, whereas China's collectivist culture, where decisions are influenced
by family and societal norms, reduces individual stress

In China, career and academic decisions are heavily influenced by external factors like
family advice and job market trends, prioritizing practicality over personal interests to
maintain economic security and societal approval [40]. This reduces stress associated
with decision-making, as adhering to family and societal expectations may alleviate
career-related stress[41] [42].

Moreover, the collectivist framework supports the notion that adhering to family and
societal expectations may reduce the stress associated with career decision-making.
Since the choices are often influenced or made by parents or societal norms, the
individual may experience less pressure and uncertainty regarding their future career
paths. This contrasts with more individualistic cultures, where self-expression and
following one’s passion are more significantly valued and encouraged, potentially
leading to higher stress due to the burden of choice [43].

While autonomous choice in individualistic cultures increases stress, it fosters
independent thinking, resilience, and higher future job satisfaction and personal
fulfillment [44-47]. The higher stress among Czech students may contribute to
increased rumination, as individualistic societies' stressors lead to more ruminative
thought processes[48]. In collectivist cultures like China, communal decision-making
reduces individual stress and tendencies toward rumination[49-51].

Chinese students exhibit higher mobile phone addiction due to the integral role of
mobile devices in their daily lives and education, requiring constant connectivity for
academic and administrative interactions [52-54]. Prolonged use leads to addiction and
phenomena like "phubbing" and "nomophobia," reinforcing compulsive behaviors [55-
57]. Czech students may experience less compulsion to stay online, contributing to
lower rates of mobile phone addiction.

4.2 Comparison across time periods

For Chinese college students, data from 2023 show a marked increase in perceived
stress, rumination, and mobile phone addiction compared to 2022, while Czech students
did not exhibit significant changes during the same periods. This escalation among
Chinese students can be significantly attributed to the impact of COVID-19 lockdown
measures. In 2022, many Chinese students were confined to their homes or dormitories,
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reducing exposure to traditional academic pressures due to online learning but
increasing isolation and restricting normal social and physical activities [58, 59].
Although the home environment offered some reprieve, it fostered conditions
conducive to negative emotional states like depression and feelings of stagnation [60-
62].

With lockdown restrictions lifted in 2023, students had to readjust to on-campus
academic life, contributing to a resurgence in perceived stress levels. This transition
represented a significant shift from the comfort and flexibility of home-based online
learning [63, 64], potentially reigniting stressors related to academic performance and
social interactions. Abrupt transitions can exacerbate stress and anxiety as students
navigate new routines [65, 66], particularly when coping mechanisms developed during
lockdown are less effective in traditional settings [66, 67].

The escalation of perceived stress and rumination suggests that the psychological
impacts of COVID-19 lockdowns may have more enduring effects than anticipated,
aligning with literature indicating that prolonged social isolation can lead to long-term
mental health changes [68-70]. The initial shift to online learning introduced challenges
like isolation and loss of routine, contributing to mental health decline (Brooks et al.,
2020). The concept of "post-lockdown syndrome" describes anxiety and reluctance
when returning to social settings after adapting to isolation [71], reflecting a significant
shift in coping mechanisms.

The increase in mobile phone addiction among Chinese students reflects broader trends
in behavioral responses to the pandemic. Reliance on digital devices for communication
and learning during lockdowns led to increased screen time, associated with higher
risks of addictive behaviors[72-74]. The theory of problematic internet use posits that
psychosocial stressors like social isolation increase dependence on online interactions
to fulfill unmet emotional needs [75], a dependence exacerbated during the pandemic.
Similar increases in digital addiction have been observed elsewhere, correlating with
psychological distress [76].

These findings underscore the need for mental health interventions addressing both
immediate and long-term effects. Universities and mental health practitioners should
integrate regular mental health assessments and support into post-pandemic recovery
strategies to mitigate prolonged impacts of such disruptions.

4.3 Recommendations based on this study

The study's results highlight the need for educators and policymakers to address the
enduring psychological effects of COVID-19 lockdowns on Chinese students, who
showed significant increases in perceived stress, rumination, and mobile phone
addiction post-lockdown. Educational institutions and mental health professionals in
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China should proactively provide continuous psychological support and counseling
services to help students manage increased stress and anxiety, mitigating the risk of
prolonged mental health issues. As students transition back to campus life, tailored
programs should assist them in rebuilding social connections, re-establishing routines,
and readjusting to the physical learning environment to ease the potentially jarring shift
after prolonged periods at home.

Policymakers should critically reflect on the psychological impacts of China's stringent
lockdown measures and strive to balance public health imperatives with mental health
considerations in future policies. Decision-making should involve a broader array of
stakeholders to create comprehensive, adaptable policies that consider the diverse needs
of the population, especially vulnerable groups who may be disproportionately affected.
Enhanced communication from authorities during crises is essential to reduce
uncertainty and associated stress, providing clear information about lockdowns and
support mechanisms. Investing in mental health resources within educational
institutions and communities will build resilience and better prepare societies for future
crises, addressing immediate impacts and contributing to the long-term well-being of
students and the general population.

4.4 Significance and limitations of the study

The study comprehensively evaluates the psychological effects of COVID-19
lockdowns on college students, highlighting critical differences between Chinese and
Czech students. It provides valuable insights into how varying pandemic management
strategies affect young adults' mental health, offering important implications for
educational and public health policy.

By documenting long-term psychological impacts—specifically perceived stress,
rumination, and mobile phone addiction—the research significantly contributes to
existing literature. Comparing students from two distinct cultural and regulatory
environments offers a unique perspective on how different pandemic approaches
influence student well-being, crucial for policymakers and educational institutions
planning future crisis responses.

The findings are vital for developing targeted interventions to mitigate psychological
impacts associated with pandemic-related disruptions. Understanding that these effects
extend beyond the immediate crisis helps in designing more effective mental health
support systems within universities, tailored to students returning after prolonged
isolation and online learning.

However, limitations include reliance on self-reported data, which can introduce bias
despite using validated scales and controlling for common method bias.
Generalizability is limited as the study focuses on students from only two universities,
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which may not represent all students in these countries. Cultural, socioeconomic, and
institutional differences within countries are not fully explored.

Additionally, the cross-sectional design limits causal inferences; significant differences
observed may not be solely due to lockdown measures without considering other factors.
Longitudinal studies would better assess the long-term effects on student mental health.

Despite these limitations, the study provides essential insights into the psychological
impacts of pandemic lockdowns on college students, emphasizing the need for
supportive measures to help students navigate post-pandemic challenges. It calls for a
nuanced understanding of how different environments and management strategies
affect mental health, highlighting the importance of flexibility and sensitivity in
policymaking to cater to diverse student needs.
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