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Background: The Covid-19 pandemic and related measures represent an enormous burden on mental health. The aim of this study was to investigate longitudinal changes in psychological distress, loneliness, boredom, and resilience over the course of the pandemic and to examine the associations between resilience and extraversion at baseline (summer 2020) and psychological distress, loneliness, and boredom at 5-month-follow-up.

Methods: Residents of Tyrol (≥18a) completed an online survey on psychological distress, loneliness, boredom, resilience, and extraversion by using the Brief-Symptom-Checklist, the Three-Item Loneliness Scale, the Multidimensional State Boredom Scale-Short Form (MSBS-SF), the Resilience Scale, and the Extraversion subscale of the Big Five Inventory.

Results: Of the 961 baseline participants, 384 took part in the follow-up survey. The percentage of study participants with striking psychological distress remained the same. Similarly, resilience did not change from baseline to follow-up, whereas the number of those experiencing moderate loneliness increased significantly. In contrast, at follow-up, severe loneliness was detected in significantly less people. Boredom decreased significantly over time. A moderate negative association was detected between baseline resilience and psychological distress, loneliness, and boredom at follow-up, and a weak but still significant negative association between extraversion and these outcomes.

Discussion: These findings indicate that a subset of the general population consistently suffers from high levels of psychological distress and point to the protective effects of resilience and extraversion in this context. They reemphasize the importance of prevention and mitigation strategies to address these public health problems.
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INTRODUCTION

The COVID-19 pandemic and related measures represent an enormous burden on mental health (1) and have been associated with increased levels of anxiety, depression, frustration, insecurity, agitation, sleep disturbances, and boredom (2). Boredom itself, in turn, promotes depressive and anxiety symptoms, and bored people are at a higher risk of using drugs (3, 4). Similarly, public health policy measures may aggravate loneliness, which is a further risk factor for mental and physical health problems (5) and has been associated with suicidal thoughts (6).

Still, people respond differently to challenges and difficulties like the COVID-19 pandemic and there are not only risk factors but also protective factors in regards of mental health, e.g., resilience and extraversion. Resilience refers to the ability to recover from disadvantages, adapt positively, and defy adversity (7) and has been associated with psychological well-being (8). Extraversion is a personality trait that describes people who are assertive and talkative, seek social closeness, and enjoy making new contacts (9, 10). They experience new and complex events at a lower stress level and with more positive feelings and are therefore more resistant to stressful situations (11, 12).

As in many other regions around the world (13), there has been a high exposure to psychological distress as well as loneliness and boredom in Tyrol, Austria (approximately 760,000 inhabitants). In our baseline study (conducted between the first and the second wave of the pandemic), 14.4% of 961 participants from the general population scored a GSI-T ≥63 on the Brief-Symptom-Checklist and were classified as psychologically distressed. 22.6% reached a score ≥7 in the Three Item Loneliness Scale and were therefore classified as severely lonely, and boredom levels lay by a mean of 25.9 ± 11.0 points in the Multidimensional State Boredom Scale-Short Form (MSBS-SF) (range: 7–56). Women, single people, and low-income or unemployed people were particularly burdened by these outcomes. Moreover, study participants aged 19–49 reported to be particularly affected by loneliness and boredom (14). Importantly, the relationship between both study participants' sex and partnership situation and psychological distress and severe loneliness was mediated by resilience, and the relationship between participants' partnership situation and psychological distress was mediated by extraversion (15). In addition to investigating longitudinal changes in psychological distress, loneliness, boredom, and resilience over the course of the pandemic, the current 5-month follow-up study aimed at examining the associations between baseline resilience and extraversion on the one hand and psychological distress, loneliness, and boredom at follow-up on the other.



METHODS

The baseline assessment took place from June 26th to August 20th, 2020 by conducting an online survey among adult residents of Tyrol who were recruited through dissemination of a link in different print and social media. Participants were asked to provide an email address in order to be contacted for follow-up, however, providing an email address was not obligatory for participation. The follow-up survey was conducted from November 30th, 2020 to January 24th, 2021. Electronic data collection was performed using the computer-based health evaluation system (CHES) (16). The Ethics Committee of the Medical University of Innsbruck granted ethical approval (no. 1303/2021) and participants provided informed consent online before study participation.

The anonymized survey included sociodemographic and COVID-19-related questions as well as standardized questionnaires. Psychological distress was investigated using the 53-item Brief-Symptom-Checklist (BSCL) which measures nine symptom patterns of mental health problems (17). Items are rated on a 0 (no at all) to 4 (extremely) Likert-scale, the total score ranges from 0 to 212. As recommended by the authors of the BSCL, clinically relevant psychological distress was defined as a Global Severity Index (GSI) T-score ≥63. Loneliness was assessed using the short form of the Revised University of California Los Angeles (R-UCLA) Loneliness Scale, the Three-Item Loneliness Scale (TILS). Scores of 3–9 can be achieved with higher scores indicating more loneliness (18). Scores of 5 or 6 indicate moderate loneliness, and scores ≥7 indicate severe loneliness (19, 20). Boredom was measured with the MSBS-SF. The scale consists of eight Likert-type items that are scored on a seven-point scale. The maximum possible score is 56 with higher scores indicating more boredom (21). Resilience was measured using the Resilience Scale (RS-13), which comprises 13 items on a seven-point Likert scale (1 “strongly disagree”−7 “strongly agree”). The score ranges from 13 to 91 with higher scores indicating higher resilience. A score ≤ 66 reflects low resilience, scores between 67 and 72 indicate moderate resilience, and scores ≥73 indicate high resilience (22). The Extraversion subscale of the Big Five Inventory was used to measure extraversion. This five-point Likert scale (1 “strongly disagree”−5 “strongly agree”) comprises eight items with scores ranging from 8 to 40. The higher the score the more extroverted is the person (23).


Statistical Methods

Statistical analysis was performed using SPSS, version 26. Changes in sociodemographic variables, COVID-19-related aspects, and psychological scales between baseline and follow-up were analyzed by paired t-test, Wilcoxon matched-pairs signed-rank test, or Mc Nemar test, depending on the variable type (normally distributed, not normally distributed, or categorical variables, respectively). Associations of changes in psychological distress, loneliness, and boredom with age, sex, or partnership situation were investigated by non-parametric correlation analysis (Spearman rank correlation), owing to the non-normal distribution of the variables involved. Non-parametric correlation was also applied to analyze associations between baseline scores of resilience and extraversion and follow-up scores of psychological distress, loneliness, and boredom.



Power Considerations

Under standard assumptions regarding type-one error (alpha = 0.05) and power (1-beta = 0.8), the sample size of 384 is sufficiently large to detect an effect size of d = 0.144 by paired t-test (d = 0.147 by Wilcoxon matched-pairs test). It also allows the detection of odds ratios ≤ 2.5 by a Mc Nemar test, if the proportion of discordant pairs is not too small (≥0.12). The above sample size is also large enough to detect correlation coefficients of r = 0.143 or higher. All of these effects are “small” according to Cohen's classification (24).

Moreover, a sample size of 364 persons provides estimates of proportions p0 with a margin of error of 0.05 or 5%, i.e., the corresponding 95% confidence interval has the form [p0 – d, p0 + d] with d ≤ 0.05. This is an acceptable margin of error for most applications.




RESULTS

Findings of the baseline survey are presented in Tutzer et al. (14) and Chernova et al. (15). Of the 961 baseline participants, 384 took part in the follow-up survey. Participants who completed both surveys were on average 44.1 ± 14.1 years old. 260 (67.7%) were female, 288 (75%) were in a relationship. The majority (69.8%) of respondents were in permanent employment (full-time or part-time). Just as at baseline (89.9%), the majority (82.7%) of respondents considered the public health policy measures taken against COVID-19 to be useful at follow-up. At baseline, 98.7% adhered to the recommended measures, at follow-up 96.7%.

As shown in Table 1, a significant increase in the consumption of alcohol or other substances in order to feel better was observed over time. The percentage of study participants with striking psychological distress remained the same (15.6 vs. 14.8%). Similarly, resilience did not change from baseline to follow-up, whereas the number of those experiencing moderate loneliness increased significantly from 27.9 to 40.8%. In contrast, at follow-up, severe loneliness was detected in significantly less people (25.5 vs. 20.3%). Boredom decreased significantly over time. Extraversion was only assessed at baseline and participants reached a mean score of 27.9 ± 5.7 points.


Table 1. Sociodemographics, COVID-19-related variables, and psychological variables among 384 adults from the general population in the course of time.
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Changes in psychological distress (BSCL) or boredom (MSBS-SF) were not significantly correlated with age, sex, or partnership situation. There was a small but statistically significant positive correlation between change in loneliness and age (rS = 0.151, p = 0.004), however, in comparison to the moderate negative correlation of loneliness and age seen at baseline (rS = −0.275, p < 0.001) this effect was small. Similarly, changes in loneliness to the worse were observed in men (mean increase 0.39, Z = 2.94, p = 0.003, Wilcoxon matched-pairs test), but not in women (mean change −0.12, p > 0.1). Again, this effect was small in comparison to the initial difference in TILS total scores between male and female participants (mean TILS scores of 4.76 and 5.34 at baseline in men and women, respectively, difference of 0.58, p = 0.009).

Correlations between baseline scores in resilience and extraversion and follow-up scores in psychological distress, loneliness, and boredom are displayed in Table 2. Baseline resilience scores showed a fairly strong inverse relationship with psychological distress, loneliness, and boredom at follow-up (r between −0.4 and −0.55). Extraversion exhibited a moderate negative correlation with psychological distress and loneliness and a small but significant correlation with boredom.


Table 2. Association of resilience and extraversion at baseline with psychological outcome measures at follow-up (Spearman rank correlation coefficients).
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DISCUSSION

Reported prevalence of psychological distress among 384 Tyrolean adults was 15.6% at baseline and 14.8% at follow up. Accordingly, psychological burden remained constant despite intermediate reduction of quarantine conditions. Of note, this result corroborates findings from the United States and has been suggested to increase the risk of psychiatric disorders (25). Loneliness also remained unchanged, while boredom decreased significantly. We hypothesize that the decrease in boredom may be a result of the wide range of sports and free time activity programs as well as leisure offers in Tyrol, while loneliness may have remained unchanged due to the continued advice to work from home and various confinements, e.g., travel restrictions, school and university closure, and restaurant closure. Notably, the young population was particularly affected by loneliness. These are highly alarming results since increased loneliness has previously been shown to be associated with higher levels of mental health symptomatology during COVID-19, which, in turn, has been associated with substance use symptoms (26). There was also a significant increase in substance use in our study population. Again, we suggest that the loss of daily structure and family and social support may be of relevance in this regard (27), however, this issue cannot be addressed by our data.

Higher resilience at baseline resulted in significantly lower levels of psychological distress, loneliness, and boredom at follow-up. A recent study from the United States revealed that resilience was significantly lower during the early stage of the COVID-19 pandemic compared to normative data (28). In contrast, no difference in resilience levels was found between baseline and follow-up among our sample, i.e., RS-13 mean scores indicated a constant moderate to high degree of resilience. In the absence of pre-pandemic data it is not possible to determine whether resilience has declined since the onset of the pandemic, however, our results suggest that resilience was unaffected by the subsequent course of the pandemic in the short-term. It remains to be seen whether this changes in the long-term. Further longitudinal data are currently being collected.

Similar to the moderate negative association between baseline resilience and psychological distress, loneliness, and boredom at follow-up we found a weak but still significant negative association between extraversion and these outcomes, which is in line with the findings of Nikčević et al. (29) who described a previously unobserved protective effect of personality traits such as extraversion in predicting psychological stress during the pandemic. They assume that, among others, extraversion contributes to the activation of coping mechanisms and thus mitigates psychological stress (29). A Brazilian study examined extroverts' adherence to social isolation and found that it is a difficult task for extroverts who seek social proximity. Accordingly, extroverts are significantly less likely to adhere to social distancing than others (10), which might reduce their levels of psychological distress during the current pandemic. However, this needs to be investigated in more detail in future studies.

Considering the proven positive effect of resilience and extraversion it should not be forgotten that these two characteristics could be strengthened through targeted training. Resilience training based on mindfulness and/or cognitive and behavioral skills has been associated with improved physical and mental health (30). In addition, research shows that people appear to be able to change certain personality traits at will. For example, extraversion can be strengthened by choosing to reinforce extroverted behavior. If this change in behavior becomes a habit, it can subsequently lead to a change in personality (31). It remains to be seen how such training programs can be implemented in the general population and how such training will affect the long-term well-being of people affected by the COVID-19 pandemic.

This study has some limitations. Recruitment of the current convenience sample was done through advertising and accordingly, individuals who were not reached by this advertising or did not have access to the Internet could not participate. Another limitation affecting the representation of the sample is the uneven distribution in terms of age and gender. As data collection was anonymous, it's not possible to determine whether the participants originate from a specific sub-region. Accordingly, one has to be cautious in generalizing the results, as sample bias may have occurred. Similarly, due to the study design, all data are based on self-reporting by participants, which may lead to social desirability bias. In addition, we did not collect data on disabilities which may be associated with increased loneliness in the context of the pandemic (32). This issue therefore cannot be addressed by our data. Despite these limitations and although we did not collect pre-pandemic data, the longitudinal design of the study is a strength. Further follow-up surveys will allow the investigated issues to be explored over the entire duration of the pandemic.

In conclusion, these results display a high psychological burden over the course of the pandemic in a subgroup of the general population. Obviously, a slight relaxation of confinements is not sufficient to reduce psychological distress, loneliness, and boredom. Since the further course of the pandemic and its end are uncertain, our findings reemphasize that it is all the more important to take preventive measures aiming at strengthening resilience and extraversion.
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