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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 



 
 
 
 
 

 

 

 

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 (ω) 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. 



 
 
 
 
 
  

 

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 ω-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 

    Country difference Mean [SD] 

Variable Comparison Male Female t P 
Cohen’s

d 

Perceived stress 
Male vs. female 

(Czech) 

31.18 

[6.3] 

31.15 

[7.1] 
0.043 0.965 0.002 

 

Male vs. female 

(China) 

29.36 

[4.3] 

29.32 

[5.2] 
0.102 0.919 0.007 



 
 
 
 
 
 

  

 

 

 

 

Czech vs. China 

(males) 
   -3.734 <0.001 0.34 

  

Czech vs. China 

(females) 
    -4.571 <0.001 0.25 

Rumination 
Male vs. female 

(Czech) 

50.35 

[14.1] 

50.20 

[14.3] 
0.119 0.905 0.007 

 

Male vs. female 

(China) 

45.5 

[14.6] 

46.64 

[12.7] 
0.842 0.4 0.06 

 

Czech vs. China 

(males) 
   -3.471 <0.001 0.32 

  

Czech vs. China 

(females) 
    -6.671 <0.001 0.37 

Mobile 

acddiction 

Male vs. female 

(Czech) 

25.18 

[9.2] 

24.49 

[9.0] 
0.898 0.369 0.05 

 

Male vs. female 

(China) 

35.28 

[8.9] 

35.27 

[7.5] 
0.023 0.982 0.001 

 

Czech vs. China 

(males) 
   11.604 <0.001 1.06 

  

Czech vs. China 

(females) 
    20.766 <0.001 1.15 

 

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 
2023 352 36.07 8.629 

-2.59 0.01 -0.195 

China Perceived 2022 358 28.96 5.267 

Stress 2023 352 29.72 4.399 
-2.28 0.023 -0.171 

2022 358 40.89 12.926 
Rumination 

2023 352 49.24 12.991 
-8.591 <0.001 -0.646 

Mobile Phone 2022 282 25.2 10.483 

Addiction 2023 794 24.38 8.422 
1.315 0.189 0.08 

Perceived 2022 282 31.29 5.901 
Czech 

Stress 2023 794 31.11 7.341 
0.364 0.716 0.022 

2022 282 51.37 13.519 
Rumination 

2023 794 49.81 14.53 
1.575 0.115 0.096 

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].  



 
 
 
 
 

 

 

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 



 
 
 
 
 
 

 

 

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. 

Acknowledgement. The study was supported by the following project: the internal 

grant Selected topics of psychological research in the field of educational psychology- 

IGA_2024_11.  

References   

1. Birmingham WC, Wadsworth LL, Lassetter JH, Graff TC, Lauren E, Hung M: COVID-19 
lockdown: Impact on college students’ lives. Journal of American College Health 
2023, 71(3):879-893. 

2. Balhara YPS, Kattula D, Singh S, Chukkali S, Bhargava R: Impact of Lockdown 
Following COVID-19 on the Gaming Behavior of College Students. Indian Journal of 
Public Health 2020, 64(6). 

3. Werner AM, Tibubos AN, Mülder LM, Reichel JL, Schäfer M, Heller S, Pfirrmann D, 
Edelmann D, Dietz P, Rigotti T et al: The impact of lockdown stress and loneliness 
during the COVID-19 pandemic on mental health among university students in 
Germany. Scientific Reports 2021, 11(1):22637. 

4. Agha S: Mental well-being and association of the four factors coping structure 
model: A perspective of people living in lockdown during COVID-19. Ethics, 
Medicine and Public Health 2021, 16:100605. 

5. Panchal U, Salazar de Pablo G, Franco M, Moreno C, Parellada M, Arango C, Fusar-
Poli P: The impact of COVID-19 lockdown on child and adolescent mental health: 
systematic review. European Child & Adolescent Psychiatry 2023, 32(7):1151-1177. 

6. Li N, Chen M, Gao H, Huang D, Yang X: Impact of lockdown and government 
subsidies on rural households at early COVID-19 pandemic in China. China 
Agricultural Economic Review 2023, 15(1):109-133. 

7. Wu J, Zhan X, Xu H, Ma C: The economic impacts of COVID-19 and city lockdown: 
Early evidence from China. Structural Change and Economic Dynamics 2023, 65:151-
165. 

8. Štveráková T, Jačisko J, Busch A, Šafářová M, Kolář P, Kobesová A: The impact of 
COVID-19 on Physical Activity of Czech children. PLOS ONE 2021, 16(7):e0254244. 

9. Ng K, Cosma A, Svacina K, Boniel-Nissim M, Badura P: Czech adolescents’ remote 



 
 
 
 
 
 

 

 

school and health experiences during the spring 2020 COVID-19 lockdown. 
Preventive Medicine Reports 2021, 22:101386. 

10. Shi Y, Liao Y, Zhou Y, Liu H, Lei Y, Luo L: Anxiety, depression, and related factors in 
hemodialysis patients during the lockdown period of COVID- 19 in China: a 
multicenter study. Psychology, Health & Medicine 2023, 28(6):1513-1519. 

11. Peng X, Liang S, Liu L, Cai C, Chen J, Huang A, Wang X, Zhao J: Prevalence and 
associated factors of depression, anxiety and suicidality among Chinese high 
school E-learning students during the COVID-19 lockdown. Current Psychology 
2023, 42(34):30653-30664. 

12. Tang J, Wang T, Cottrell J, Jia F: Navigating Uncertainty: Experiences of Older Adults 
in Wuhan during the 76-Day COVID-19 Lockdown. Healthcare 2023, 11(22):2970. 

13. Sun L, Wang X, Hong Y, Li C, Zeng W, Liu P, Xiong Y, Chen Y, Lian Y, Wang Y: COVID-19 
pandemic-related depression and anxiety under lockdown: The chain mediating 
effect of self-efficacy and perceived stress. Frontiers in Psychiatry 2023, 14. 

14. Limongi F, Siviero P, Trevisan C, Noale M, Catalani F, Ceolin C, Conti S, di Rosa E, 
Perdixi E, Remelli F et al: Changes in sleep quality and sleep disturbances in the 
general population from before to during the COVID-19 lockdown: A systematic 
review and meta-analysis. Frontiers in Psychiatry 2023, 14. 

15. Kumar A, Nayar KR: COVID 19 and its mental health consequences. Journal of 
Mental Health 2021, 30(1):1-2. 

16. O’Connor DB, Wilding S, Ferguson E, Cleare S, Wetherall K, McClelland H, Melson AJ, 
Niedzwiedz C, O’Carroll RE, Platt S et al: Effects of COVID-19-related worry and 
rumination on mental health and loneliness during the pandemic: longitudinal 
analyses of adults in the UK COVID-19 mental health & wellbeing study. Journal of 
Mental Health 2023, 32(6):1122-1133. 

17. Martskvishvili K, Lagidze N: Well-being and Pandemic Lockdown: The Role of 
Emotional Intelligence, Self-compassion and Rumination. Psychological Thought 
2022, 15(1):105-131. 

18. Syed M, Akhter N, Ibrahim M, Stanley L: The Effects of COVID-19 Pandemic 
Lockdown on Medical Students’ Academic Performance and Stress Levels Based on 
their Gender and Age. The FASEB Journal 2021, 35(S1). 

19. Nemec J, Maly I, Chubarova T: Policy Responses to the COVID-19 Pandemic and 
Potential Outcomes in Central and Eastern Europe: Comparing the Czech Republic, 
the Russian Federation, and the Slovak Republic. Journal of Comparative Policy 
Analysis: Research and Practice 2021, 23(2):282-290. 

20. Lee J: Mental health effects of school closures during COVID-19. The Lancet Child & 
Adolescent Health 2020, 4(6):421. 

21. Moulin F, Bailhache M, Monnier M, Thierry X, Vandentorren S, Côté SM, Falissard B, 
Simeon T, Geay B, Marchand L et al: Longitudinal impact of psychosocial status on 
children’s mental health in the context of COVID-19 pandemic restrictions. 
European Child & Adolescent Psychiatry 2023, 32(6):1073-1082. 

22. Cai H, Zhao Y-J, He F, Li S-Y, Li Z-L, Zhang W-Y, Zhang Y, Cheung T, Ng CH, Sha S et al: 
Internet addiction and residual depressive symptoms among clinically stable 
adolescents with major psychiatric disorders during the COVID-19 pandemic: a 
network analysis perspective. Translational Psychiatry 2023, 13(1):186. 

23. Sokal L, Eblie Trudel L: Effects of a school-based, post-pandemic recovery 
intervention on Canadian educators. International Journal of Educational Research 
Open 2023, 5:100298. 

24. Folkman S: Personal control and stress and coping processes: A theoretical analysis. 

286             H. Liu et al.



 
 
 
 
 
 

 
          Long-Term Psychological Effects of COVID-19 Lockdowns    287

Journal of Personality and Social Psychology 1984, 46(4):839-852. 
25. Hobfoll SE: Conservation of resources theory: Its implication for stress, health, and 

resilience. The Oxford handbook of stress, health, and coping 2011, 127:147. 
26. Lazarus RS: Chapter 16 - The Role of Coping in the Emotions and How Coping 

Changes over the Life Course. In: Handbook of Emotion, Adult Development, and 
Aging. edn. Edited by Magai C, McFadden SH. San Diego: Academic Press; 1996: 289-
306. 

27. Cohen S, Kamarck T, Mermelstein R: Perceived stress scale. Measuring stress: A 
guide for health and social scientists 1994, 10(2):1-2. 

28. Lee E-H: Review of the Psychometric Evidence of the Perceived Stress Scale. Asian 
Nursing Research 2012, 6(4):121-127. 

29. Rodrigo Siqueira R, Adriano Akira Ferreira H, Ciro Romélio Rodriguez A: Perceived 
Stress Scale. Journal of Health Psychology 2010, 15(1):107-114. 

30. Nolen-Hoeksema S: Responses to depression and their effects on the duration of 
depressive episodes. Journal of Abnormal Psychology 1991, 100(4):569-582. 

31. Li Y, Gu S, Wang Z, Li H, Xu X, Zhu H, Deng S, Ma X, Feng G, Wang F et al: Relationship 
Between Stressful Life Events and Sleep Quality: Rumination as a Mediator and 
Resilience as a Moderator. Frontiers in Psychiatry 2019, 10. 

32. Kwon M, Lee J-Y, Won W-Y, Park J-W, Min J-A, Hahn C, Gu X, Choi J-H, Kim D-J: 
Development and Validation of a Smartphone Addiction Scale (SAS). PLOS ONE 
2013, 8(2):e56936. 

33. Andrade ALM, Scatena A, Martins GDG, Pinheiro BdO, Becker da Silva A, Enes CC, de 
Oliveira WA, Kim D-J: Validation of smartphone addiction scale – Short version 
(SAS-SV) in Brazilian adolescents. Addictive Behaviors 2020, 110:106540. 

34. De Pasquale C, Sciacca F, Hichy Z: Italian validation of smartphone addiction scale 
short version for adolescents and young adults (SAS-SV). Psychology 2017, 
8(10):1513-1518. 

35. Podsakoff PM, MacKenzie SB, Lee J-Y, Podsakoff NP: Common method biases in 
behavioral research: A critical review of the literature and recommended 
remedies. Journal of Applied Psychology 2003, 88(5):879-903. 
Harman HH: Modern factor analysis: University of Chicago press; 1976. 

37. Le TP, Raposa EB: The role of enculturation and acculturation in Asian and 
European American college students’ daily social stress and support. Asian 
American Journal of Psychology 2019, 10(1):11-21. 

38. Du C, Zan MCH, Cho MJ, Fenton JI, Hsiao PY, Hsiao R, Keaver L, Lai C-C, Lee H, Ludy 
M-J et al: The Effects of Sleep Quality and Resilience on Perceived Stress, Dietary 
Behaviors, and Alcohol Misuse: A Mediation-Moderation Analysis of Higher 
Education Students from Asia, Europe, and North America during the COVID-19 
Pandemic. Nutrients 2021, 13(2):442. 

39. Fromm E: Escape from freedom. In: Self-governing Socialism: A Reader: v 1. edn.: 
Routledge; 2020: 396-404. 

40. Tao D, Zhang R, Lou E, Lalonde RN: The cultural shaping of career aspirations: 
Acculturation and Chinese biculturals’ career identity styles. Canadian Journal of 
Behavioural Science / Revue canadienne des sciences du comportement 2018, 
50(1):29-41. 

41. Xin L, Tang F, Li M, Zhou W: From School to Work: Improving Graduates’ Career 
Decision-Making Self-Efficacy. Sustainability 2020, 12(3):804. 

42. Shahid Kazi A, Akhlaq A: Factors Affecting Students' Career Choice. 2017, 11. 
43. Gotowiec S, Cantor-Graae E: The burden of choice: a qualitative study of healthcare 

36. 



 
 
 
 
 
 

 

 

professionals’ reactions to ethical challenges in humanitarian crises. Journal of 
International Humanitarian Action 2017, 2(1):2. 

44. Njiraini NNK: Exploring the importance of critical thinking in creating capabilities 
for self-reliance in international community development: A Kenyan context. 
University of Glasgow; 2015. 

45. Kayasheva OI, Kislyakov VA: Interdependence of self-understanding and personal 
liberty in the context of existential psychology. International Journal of 
Management 2020, 11(05). 

46. Zhang C, Hirschi A, Herrmann A, Wei J, Zhang J: Self-directed career attitude as 
predictor of career and life satisfaction in Chinese employees. Career Development 
International 2015, 20(7):703-716. 

47. Iliopoulou KK, While AE: Professional autonomy and job satisfaction: survey of 
critical care nurses in mainland Greece. Journal of Advanced Nursing 2010, 
66(11):2520-2531. 

48. Li H, Lee B, Reyneke T, Haque S, Abdullah SZ, Tan BKW, Liddell B, Jobson L: Does 
culture moderate the relationships between rumination and symptoms of 
posttraumatic stress disorder and depression? PLoS One 2022, 17(11):e0278328. 

49. Tjosvold D, wu P, Yi-Feng N: The Effects of Collectivistic and Individualistic Values on 
Conflict and Decision Making: An Experiment in China. Journal of Applied Social 
Psychology 2010, 40:2904-2926. 

50. Markus HR, Kitayama S: Culture and the self: Implications for cognition, emotion, 
and motivation. In: College student development and academic life. edn.: Routledge; 
2014: 264-293. 

51. Yeh C, Inose M: Difficulties and coping strategies of chinese, Japanese, and Korean 
immigrant students. Adolescence 2002, 37(145):69-69. 

52. Chen W, Seow P, So H-J, Toh Y, Looi C-K: Connecting Learning Spaces Using Mobile 
Technology. Educational Technology 2010, 50(5):45-50. 

53. Wong L-H, Chin C-K, Tan C-L, Liu M: Students' Personal and Social Meaning Making 
in a Chinese Idiom Mobile Learning Environment. Journal of Educational Technology 
& Society 2010, 13(4):15-26. 

54. Yan P, Schroeder R: Variations in the adoption and use of mobile social apps in 
everyday lives in urban and rural China. Mobile Media & Communication 2020, 
8(3):318-341. 

55. Chen B, Liu F, Ding S, Ying X, Wang L, Wen Y: Gender differences in factors 
associated with smartphone addiction: a cross-sectional study among medical 
college students. BMC Psychiatry 2017, 17(1):341. 

56. Abeele MV: The social consequences of phubbing. The Oxford handbook of mobile 
communication and society 2020:158-174. 

57. Kim S-E, Kim J-W, Jee Y-S: Relationship between smartphone addiction and physical 
activity in Chinese international students in Korea. Journal of Behavioral Addictions 
2015, 4(3):200-205. 

58. Li Y, Qin L, Shi Y, Han J: The Psychological Symptoms of College Student in China 
during the Lockdown of COVID-19 Epidemic. Healthcare 2021, 9(4):447. 

59. Qing Y, Li Z, Zhang Y: Changes in mental health among Chinese university students 
before and during campus lockdowns due to the COVID-19 pandemic: a three-
wave longitudinal study. Frontiers in Psychiatry 2023, 14. 

60. Fountoulakis KN, Apostolidou MK, Atsiova MB, Filippidou AK, Florou AK, Gousiou DS, 
Katsara AR, Mantzari SN, Padouva-Markoulaki M, Papatriantafyllou EI et al: Self-
reported changes in anxiety, depression and suicidality during the COVID-19 

288             H. Liu et al.



 
 
 
 
 
 

 
 Long-Term Psychological Effects of COVID-19 Lockdowns             289

lockdown in Greece. Journal of Affective Disorders 2021, 279:624-629. 
61. Sommerlad A, Marston L, Huntley J, Livingston G, Lewis G, Steptoe A, Fancourt D: 

Social relationships and depression during the COVID-19 lockdown: longitudinal 
analysis of the COVID-19 Social Study. Psychological Medicine 2022, 52(15):3381-
3390. 

62. Levy I, Cohen-Louck K: Predicting Individual Function During COVID-19 Lockdown: 
Depression, Fear of COVID-19, Age, and Employment. Frontiers in Psychology 2021, 
12. 

63. Tay LY, Lee S-S, Ramachandran K: Implementation of Online Home-Based Learning 
and Students’ Engagement During the COVID-19 Pandemic: A Case Study of 
Singapore Mathematics Teachers. The Asia-Pacific Education Researcher 2021, 
30(3):299-310. 

64. Millán-Jiménez A, Herrera-Limones R, López-Escamilla Á, López-Rubio E, Torres-
García M: Confinement, Comfort and Health: Analysis of the Real Influence of 
Lockdown on University Students during the COVID-19 Pandemic. International 
Journal of Environmental Research and Public Health 2021, 18(11):5572. 

65. Li Q, Yang X, Wang X, Zhang H, Ding N, Zhao W, Tian W, He J, Du M, Hu H et al: 
COVID-19 symptoms, internet information seeking, and stigma influence post-
lockdown health anxiety. Frontiers in Psychology 2023, 14. 

66. Zhao X, Xue W: From online to offline education in the post-pandemic era: 
Challenges encountered by international students at British universities. Frontiers 
in Psychology 2023, 13. 

67. Tao Y, Niu H, Hou W, Zhang L, Ying R: Hopelessness during and after the COVID-19 
pandemic lockdown among Chinese college students: A longitudinal network 
analysis. Journal of Clinical Psychology 2023, 79(3):748-761. 

68. Keisari S, Palgi Y, Ring L, Folkman A, Ben-David BM: “Post-lockdown Depression”: 
Adaptation Difficulties, Depressive Symptoms, and the Role of Positive Solitude 
When Returning to Routine After the Lifting of Nation-Wide COVID-19 Social 
Restrictions. Frontiers in Psychiatry 2022, 13. 

69. Dutertre E, Fouillet C: Post-lockdown loneliness and social isolation among French 
students. International Journal of Educational Management 2024, 38(1):21-39. 

70. Slullitel PA, Lucero CM, Soruco ML, Barla JD, Benchimol JA, Boietti BR, Zanotti G, 
Comba F, Taype-Zamboni DR, Carabelli GS et al: Prolonged social lockdown during 
COVID-19 pandemic and hip fracture epidemiology. International Orthopaedics 
2020, 44(10):1887-1895. 

71. Taylor S, Landry CA, Paluszek MM, Asmundson GJG: Reactions to COVID-19: 
Differential predictors of distress, avoidance, and disregard for social distancing. 
Journal of Affective Disorders 2020, 277:94-98. 

72. Sun Y, Li Y, Bao Y, Meng S, Sun Y, Schumann G, Kosten T, Strang J, Lu L, Shi J: Brief 
Report: Increased Addictive Internet and Substance Use Behavior During the 
COVID-19 Pandemic in China. The American Journal on Addictions 2020, 29(4):268-
270. 

73. Zsido AN, Arato N, Lang A, Labadi B, Stecina D, Bandi SA: The role of maladaptive 
cognitive emotion regulation strategies and social anxiety in problematic 
smartphone and social media use. Personality and Individual Differences 2021, 
173:110647. 

74. Extremera N, Quintana-Orts C, Sánchez-Álvarez N, Rey L: The Role of Cognitive 
Emotion Regulation Strategies on Problematic Smartphone Use: Comparison 
between Problematic and Non-Problematic Adolescent Users. International Journal 



 
 
 
 
 
 

 

17 

 

of Environmental Research and Public Health 2019, 16(17):3142. 
75. Davis RA: A cognitive-behavioral model of pathological Internet use. Computers in 

Human Behavior 2001, 17(2):187-195. 
76. Drouin M, McDaniel BT, Pater J, Toscos T: How Parents and Their Children Used 

Social Media and Technology at the Beginning of the COVID-19 Pandemic and 
Associations with Anxiety. Cyberpsychology, Behavior, and Social Networking 2020, 
23(11):727-736. 

 

290             H. Liu et al.



          291Long-Term Psychological Effects of COVID-19 Lockdowns   

        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

http://creativecommons.org/licenses/by-nc/4.0/

	Long-Term Psychological Effects of COVID-19 Lockdowns: A Comparative Analysis of Mobile Phone Addiction, Rumination, and Stress Among College Students in China and the Czech Republic



