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Objective: The aim of the study is to investigate effects of loneliness on individual's mental health and the mediating effects of intolerance of uncertainty and sleep quality in the post Coronavirus-19 period, especially for the young people.

Methods: The questionnaires used in this study include UCLA loneliness scale (UCLA-3), the Pittsburgh Sleep Quality Index (PSQI), intolerance for uncertainty (IU) and the Chinese version of DASS-21. A total number of 289 subjects were recruited in the study, which includes 209 females (72.3%), 80 males (27.7%); and 212 students (73.4%), 77 working staffs (26.6%).

Results: The results showed that: (1) people have high levels of loneliness, anxiety, depression and stress, and poor sleep quality; (2) the mediating effect of intolerance for uncertainty in the relationship of loneliness and mental health is significant (effect size = 0.178, 95% CI confidence interval: [0.115, 0.241]), and the mediating effects of sleep quality in the relationship between loneliness and mental health is significant (effect size = 0.127, 95% CI confidence interval: [0.017, 0.239]).

Conclusion: Loneliness invokes a stronger self-concerned inadaptability to threat response and may lead to more mental diseases through more serious intolerance for uncertainty and insomnia.
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INTRODUCTION

The 2019 crown pneumonia epidemic (COVID-19) is characterized by rapid transmission rate and high fatality rate, and has caused huge catastrophic impacts in the world (1). In front of the ravaging epidemic, many governments have adopted measures such as maintaining social distance, restricting gatherings, home quarantining, and even sealing off the city. Under the dual pressure of the many uncertainties brought about by the epidemic and the social distancing policy adopted by the government to reduce the spread of the epidemic, the mental health during the epidemic has naturally become the focus of attention. A study on the mental health of Chinese people under the risk of COVID-19 transmission shows that most people generally have high levels of depression, anxiety, and stress (2, 3). This phenomenon is more prevalent in the city of Wuhan, which was locked down for a long tie (4). Similar findings in other countries were also reported, for example, a study by Smith et al. on the general public in the United States also shows that the global pandemic of COVID-19 and the social distancing policy adopted after the outbreak of COVID-19 have significantly increased the general public's psychological distress (depression, anxiety and stress) in the United States (5). Therefore, it is necessary to investigate the influencing factors and mechanism of people's mental health in the context of the epidemic in order to provide theoretical basis and guidance for intervention at the psychological distress.

Although current situation has improved, as one of the countries that have been affected by COVID-19 at the earliest time, the Chinese government and people have deeply suffered from the uncertainty, the strong spread and the high fatality rate of COVID-19 (6). So far, the best methods to stop the spreading COVID-19 is maintaining social distance and reducing meetings. However, the forced reduction in social interaction will have a potential impact on people's mental health (7, 8), especially loneliness (9). Loneliness is often described as the state of being without any company or in isolation from the community or society (9). It is considered to be a dark and miserable feeling, a risk factor for many mental disorders like depression, anxiety, adjustment disorder, chronic stress (10). Similar trends of increase in loneliness have been noticed among emergency workers and quarantined population in Wuhan, China (4). This has increased the prevalence of depression, anxiety, post-traumatic stress disorders and insomnia in the population (11, 12). A study focusing on mental health of children and adolescents in the context of the COVID-19 found that with the extension of isolation time, loneliness increased, thereby increasing the risk of depression, and it could predict the increase of anxiety after a period of time (13). Therefore, this study speculates that the individual's loneliness level will increase in the context of the epidemic, accompanied by higher levels of anxiety, depression, and stress.

The outbreak of the epidemic has brought out many uncertainties to people's life as well as their own health and safety, because of the high fatality of the disease. In addition, some people infected with COVID-19 are asymptomatic, it is impossible to accurately report and calculate the fatality rate, and it is impossible to know whether the people around them are infected, thus increasing the uncertainty (14). The sense of uncertainty can aggravate the individual's fear of COVID-19, causing people unable to think rationally when dealing with COVID-19, and easily induce anxiety symptoms. Uncertain Intolerance Model of generalized anxiety disorder (GAD) assumes that in the face of uncertain events, anxiety is a means of coping with discomfort (15). Intolerable Uncertainty (IU) is a kind of cognitive bias, which affects the perception, interpretation and response of individuals to uncertainty emotions at the cognitive, emotional and behavioral levels (14). Studies have found that IU can effectively predict social anxiety disorder (16), depression (17), and other psychological problems (18). Therefore, this study speculates that the loneliness will further affect the their anxiety, depression and stress levels through the individuals' paranoia toward uncertainty in the context of the epidemic.

At the end of 2020, the World Sleep Association and Zepp, a professional digital health management brand, jointly released the “Sleep Observation in the Post-epidemic Era,” indicating that although the social isolation policy caused an increase in individual sleep time during the epidemic, the individual sleep quality was generally not optimistic with the increase of the uncertainty and loneliness brought by the epidemic. Studies have found that the social uncertainty caused by the epidemic has disturbed people's normal sleep time, resulting in longer time to prepare for sleep and poor sleep quality, half of the people suffer from daytime dysfunction (19). Sleep quality is an important indicator for individual physical and mental health. Short-term low-quality sleep affects individual's mental state and mood, and long-term low-quality sleep affects the metabolism of brain neurons, which will lead to a series of mental illnesses. At the same time, studies have found that during the home quarantine period, people not only have a decline in sleep quality, but also have a certain degree of negative emotions, such as anxiety and depression (20); therefore, this study speculates that the individual loneliness caused by long periods of home isolation will lead to a decline in sleep quality, and at the same time further affect the individual's mental health through sleep problems.

Faced with the various uncertainties brought about by the epidemic, people's sleep quality has been severely affected, especially individuals with low tolerance for uncertainty. A study on sleep quality of adolescents in China shows that IU is related to sleep problems (21); some studies believe that uncertainty intolerance (IU) is a precursor to sleep problems (22). A study in the early stage of the COVID-19 outbreak found that intolerance of uncertainty is critical factor in the relationship between COVID-19 uncertainty and sleep outcomes (19). Based on these assumptions, this study further speculates that uncertainty intolerance can positively predict sleep quality, and play a chain-like mediating role between loneliness and mental health.

As stated in the review, this study proposes a dual mediation model of the relationship between loneliness and individual mental health (Figure 1). The specific research hypotheses are as follows. Hypothesis (1) Loneliness positively predicts the individual's depression-anxiety-stress level; hypothesis (2) Uncertainty intolerance plays a mediating role between loneliness and mental health; Hypothesis (3) Sleep quality plays a mediating role between loneliness and mental health. Hypothesis (4) Uncertainty intolerance can positively predict sleep quality, and play a chain mediating role between loneliness and mental health.


[image: Figure 1]
FIGURE 1. The model of the relationship between loneliness, intolerance for uncertainty, sleep quality, and mental health.




MEASURES AND METHOD


Participants and Testing Process

A cross-sectional correlational design and a combination of convenience and snowball sampling were utilized in this study. The online survey was conducted from February to March 2021, based on Wenjuanxing platform (https://www.wjx.cn/app/survey.aspx), when local epidemics occurred in some areas, such as Hebei, Sichuan and Anhui. The survey covered most provinces of the country and collected 302 questionnaires. All of the questionnaires were initially screened by the subjects' answering time and the number of continuous answers (implemented by the R language long-string function), and 13 questionnaires were screened out, and 289 valid answers were obtained (recovery rate was 95.70%). The study was approved by the Ethics Committee of the Sichuan Normal University, and all of the participants gave their written informed consent prior to their inclusion in the study.



Measuring Tools
 
UCLA Loneliness Scale (UCLA)

The UCLA-3 Loneliness Scale was revised and completed by Russell et al. in 1987 to evaluate the loneliness caused by the gap between the individual's desire for social interaction and the actual level (23). In this study we used the Chinese version of the UCLA-3 Loneliness Scale translated by Wang et al. (24), which includes 11 “lonely” items in positive order and 9 “non-lonely” items in reverse order. Using a 4-point score, the higher the total score, the higher the degree of loneliness. Previous studies have shown that UCLA-3 has good reliability and validity (24), and the Cronbach's α coefficient of the scale in this study is 0.91.



Pittsburgh Sleep Quality Index (PSQI)

The Pittsburgh Sleep Quality Index (PSQI) scale compiled by Dr. Buysse, a psychiatrist at the University of Pittsburgh in 1989, was used to assess the sleep quality of subjects in the last month (25). This study uses the Chinese version of the PSQI scale translated by Liu et al. which has good adaptability (26). The PSQI scale includes seven components, which are sleep quality, time to fall asleep, sleep time, sleep efficiency, sleep disorders, hypnotics, and daytime dysfunction. The 7 components consist of 18 items, and each component is scored on a scale of 0–3. The total score of each component is the PSQI score. The total score ranges from 0 to 21, the higher the score, the worse the quality of sleep. According to the classification standard of Liu Xianchen et al. we defined samples with a Pittsburgh sleep index greater than or equal to 8 (PSQI ≥ 8) as poor sleep quality. Previous studies have shown that PSQI has good reliability and validity (26), and the Cronbach's α coefficient of the scale in this study is 0.61.



Intolerance of Uncertainty Scale (IU)

The Intolerance of Uncertainty Scale (IU) was originally compiled by Freeston et al. (27) which is currently the most widely used tool for measuring uncertainty tolerance. We used the Chinese version of the IU scale compiled and revised by Huang et al. which has good applicability (28). The scale consists of 11 items with a 5-point score (1=completely non-conforming, 2=non-conforming, 3=uncertain, 4=conforming, 5=completely conforming). Higher score means lower tolerance of uncertainty. Previous studies have shown that the scale has high reliability and validity (28). The Cronbach's α coefficient of the scale in this study was 0.90.



Depression Anxiety Stress Scale-21 (DASS-21)

Lovibond et al. compiled The Depression Anxiety Stress (DASS) on the basis of the three-factor structural model established by Clark and Watson in 1995 to distinguish common emotional disorders such as depression, anxiety, and stress (29). DASS-21 is a simplified version of DASS, leaving the 7 projects with the highest load in each dimension. This study used the simplified Chinese version of the Depression-Anxiety-Stress Scale (DASS-21) translated by Xu et al. (30). The scale includes three dimensions of depression, anxiety, and stress, and each dimension consisted of 7 items which scored on a scale of 0–3 (0 is divided into subjects without related problems occurring within 1 week; 1 is divided into occasional occurrences, namely related problems occur once or twice a week; 2 is divided into frequent occurrence, that is, occur 3 or 4 times a week; 3 divided into always occur, that is, occur more than 5 times a week. The scale of total score span is 0–84 points. The Chinese version of DASS-21 has good reliability and validity among domestic college students, and can better reflect the level of depression, anxiety, and stress of Chinese college students (30). The Cronbach's α coefficient of the scale is 0.92.



Data Analysis

SPSS22.0, JASP 0.14.1.0 and Mplus8.3 were used for data analysis, with SPSS22.0 for common method deviation test and JASP 0.14.1.0 to calculate the mean and standard deviation of loneliness (UCLA), uncertainty intolerance (IU), and sleep quality (PSQI) and anxiety-depression-stress level (DASS-21), Pearson Bayesian correlation.

Mplus8.3 was used to establish a structural equation model among loneliness, uncertainty intolerance, sleep quality and individual mental health. Loneliness, uncertainty intolerance, sleep quality and individual mental health are all latent variables.





RESULTS


Common Method Bias Analysis

This study uses self-reported data. Although anonymous fill-in and reverse scoring methods were used to control the test, there may still be common method deviations. Therefore, the Harman single factor test is used to perform statistical analysis on the common method deviation (31). The results showed that a total of 7 factors with characteristic roots >1 were generated, and the explanatory rate of the first common factor is 33.56%, which was less than the critical standard of 40%. It proves that there was no obvious common method deviation problem in this research, and also shows that this research can be used to construct structural equations and mediate analysis.



Statistical Analysis of Demographic Variables

We described the demographic information of participants. The specific data are shown in Table 1. The proportion of male and female participants is about 3: 7, and the age is concentrated in 18–30 years old. The provinces where the participants lived were concentrated in Sichuan, Hebei and Anhui, where local epidemics occurred during the investigation. When investigating the occupations of the subjects, we also carried out related question options. We investigated the impact of COVID-19 on income and employment of the non-student social group, and found that 75.4% of people said that their income was not significantly affected by the epidemic, 18 % think the impact is relatively large, and 6.6% think the impact is very large. Regarding employment, 46% believe that the epidemic has no impact on employment, 33% said that the epidemic has an impact on employment, but the impact is not significant, and 18% believe that it may have an impact, and 2% believe that it has caused a significant impact.


Table 1. Demographic information.
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Correlation Analysis

Descriptive statistics for each main variable showed that the loneliness score (X = 43.0) was higher than normal average score (X = 35.2) by 7.8 points, and the standard deviation was basically the same as the norm. It was found that 72 subjects have poor sleep quality (PSQI ≥ 8), accounting for 24.9% of the total sample. The results of the DASS-21 scale showed that the average score of DASS-21 in this study is 1 point higher than the norm.

Due to the small sample size, we performed Bayesian Pearson correlation analysis on the main variables, and the results of Bayes Pearson correlation are shown in the table below. From the table, we can see that Pearson correlation among loneliness (UCLA), uncertainty intolerance (IU), and sleep quality (PSDI) and anxiety, depression, and stress level (DASS-21) scores were 0.554, 0.555, and 0.374, respectively. The correlations between the main variables and the total score of DASS-21 and the three subscales of DASS-21 were all 0.01 significant, and the Bayes factor is >100, indicating that the Bayesian statistical results absolutely support the correlation between the both. The specific results are shown in the Table 2 and Figures 2, 3.


Table 2. Mean, standard deviation, and Pearson Bayesian correlation matrix.
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FIGURE 2. Scatter plots, density plots, and posterior probability distribution plots among variables.
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FIGURE 3. The scatter plots among UCLA, IU, PSQI, and DASS-21.




Path Analysis Results

Based on previous studies, we constructed a latent variable structural equation model of loneliness (UCLA), sleep quality (PSQI), intolerable uncertainty (IU) and individual mental health (DASS-21) (Figure 4). The details of each latent variable and its corresponding significant variables are shown in Figure 5. Among them, about the latent variable PSQI, we first encoded and scored the original data according to the statistical method of the scale (PSQI), and 18 items were composed of 7 components according to the requirements. Then, the score of each component (ps1-ps7 in Figure 5) was used as significant variables to construct the latent variable PSQI. In previous studies, researchers also used the scores of these seven components to calculate the internal consistency reliability of the scale (25, 26).


[image: Figure 4]
FIGURE 4. The model of the relationship between loneliness, intolerance for uncertainty, sleep quality, and mental health. **p < 0.01, **p < 0.001.



[image: Figure 5]
FIGURE 5. The latent variables and their corresponding explicit variables in the model. UCLA by la1-la20; IU by iu1-iu11; PSQI by ps1-ps7; DASS-21 by da1-da21.


The model goodness of fit indicators are as follows: χ2 = 3332.367, df = 1646, CFI = 0.794, TLI = 0.786, SRMR = 0.069, RMSEA = 0.060, RMSEA (90% CI) = [0.057, 0.062]. According to Lai and Green's (32) summary of previous research experience, the most widely used standard for RMSEA yield the following interpretations: (a) Values < 0.05 or 0.06 suggest “good” fit; (b) values between 0.05 and 0.10 suggest “acceptable” fit. At the same time, regarding CFI, values above 0.95 are commonly considered suggesting “good” fit (32). Obviously, the value of CFI in our model is < 0.95. However, studies suggest that if the RMSEA and CFI values are inconsistent in the evaluation of model fitting, it does not necessarily represent the poor goodness of model fitting (32). Researchers should try to explain why the indices disagree. Studies suggest that in small samples (N <500), the estimates of the sample fit indices, mainly CFI and TLI, are likely to be biased and yield a far worse fit than their population values (33, 34). Our sample size is <500, belonging to small samples, which may be the main reason for the inconsistency of evaluation indexes.

According to the results of path analysis, loneliness affects individual's mental health through three significant paths: ① loneliness → mental health level, standardized path coefficient: 0.319***, hypothesis 1 holds; ② loneliness → uncertainty intolerance → mental health level, standardized path coefficient: 0.528 × 0.333 = 0.170***, hypothesis 2 holds; ③ loneliness → sleep quality → mental health level, standardized path coefficient: 0.445 × 0.251 = 0.112*, hypothesis 3 holds; ④ loneliness → sleep Quality, standardized path coefficient: 0.123; loneliness → uncertainty intolerance → sleep quality → mental health level, standardized path coefficient: 0.528 × 0.123 × 0.251 = 0.016, hypothesis 4 does not hold.



The Mediating Effect of Sleep Quality and Intolerable Uncertainty

On the basis of model fitting, we further tested the mediating effect of uncertainty intolerance and sleep quality in the relationship between loneliness and mental health. Table 3 showed that the 95% confidence interval of the path that loneliness affecting mental health through uncertainty intolerance did not include 0. The mediating effect of uncertainty intolerance between loneliness and mental health is significant. The 95% confidence interval of loneliness affecting mental health level through sleep quality did not include 0, and the mediating effect of sleep quality between loneliness and mental health was significant. The 95% confidence interval of the path that loneliness affecting the level of mental health through uncertainty intolerance and sleep quality includes 0, and the chain mediation effect between the two levels of loneliness and mental health is not significant. In summary, loneliness can not only directly affect the individual's mental health, but also indirectly affect the individual's unbearable uncertainty and sleep quality alone.


Table 3. The mediating role of intolerance for uncertainty and sleep quality between loneliness and mental health.
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DISCUSSION

Since the Chinese government has implemented strict and effective epidemic prevention and control policies, China's epidemic has been well controlled (6). However, due to the global spread of the epidemic, imported cases from abroad also led to unpredictable repeated epidemics in some regions of China (35). The background of this study is in January 2021. The spread of imported cases in Shijiazhuang and Chengdu led to the spread of the virus locally, and the local government immediately adopted strict epidemic prevention and control measures. At the same time, February 12 is China's most solemn traditional festival, the Spring Festival. Migrant workers working in other cities all want to go hometown and reunite with their families. However, in order to prevent and control the epidemic and reduce the flow of people, the Chinese government has proposed the call of “Don't travel as far as possible and spend the Spring Festival at current location” (36). These prevention and control measures have a great impact on people' s psychology. Studies have found that stress levels rise and happiness levels fall as a result of control measures during spring break and the uncertainty caused by the outbreak (8, 36). The survey was carried out from February to March 2021. The participants lived mainly in Sichuan, Hebei and Anhui provinces (Shijiazhuang and Chengdu belong to Hebei and Sichuan, respectively).


The Relationship Between Loneliness and Anxiety, Depression, and Stress

Correlation analysis results showed that loneliness is significantly positively correlated with anxiety, depression and stress levels, which is consistent with previous research results (11, 37). The outbreak of the COVID-19 epidemichas seriously disturbed people's physical activity, sleep quality, and mental health. People 's negative emotions have increased and positive emotions have decreased. Negative emotions such as worry, anxiety, depression and stress have fluctuated at a high level (4, 7, 38). At the same time, the analysis of the mediation model showed that loneliness can significantly positively predict depression-anxiety-stress levels, that is, the stronger the individual's loneliness, the higher the individual's anxiety, depression, and stress levels, and the worse the mental health level (39). Previous studies have showed that when individuals are in a lonely state, their mental resilience (40) and emotional regulation ability (41) decreases, and their coping styles in the face of external events also change, often adopting negative coping styles and non-adaptive coping strategies (42). Strong psychological toughness, adaptive emotion regulation strategies and positive coping styles are protective factors for individuals to avoid anxiety, depression and relieve stress (43). Loneliness does not refer to being alone, but refers to the inner unhappiness and pain caused by the lack of some needed or desired interpersonal connections (44). Studies have shown that social support is related to the improvement of health status by reducing loneliness (45, 46). Therefore, this study enlightens us that for individuals who need to be isolated at home or concentrated during the COVID-19, relevant staff should hold an attitude of “isolated without isolating love.” While providing practical help, they should also provide psychological support to reduce individual loneliness and the risk of anxiety and depression. Similar protocols in China during the first stage of outbreak had shown to improve quality of lives of those isolated (47).



The Mediating Role of Uncertainty Intolerance

This study found that the individual's intolerance to uncertainty (IU) plays a mediating role between loneliness and the individual's mental health during the COVID-19, that is, the higher the individual's loneliness, the more intolerable the uncertainty will be, and then the level of anxiety and depression will increase, as well as the stress sensitivity (48). Studies have found that loneliness and IU are the predictors of anxiety and depression, and loneliness is the strongest predictor, followed by IU (49). In this study, IU played a mediating role. On the one hand, it may be that loneliness during the COVID-19 makes individuals pay too much attention to themselves, triggering an unsuitable threat response; this response exacerbates the individual's intolerance to uncertainty, which causes anxiety and depression symptoms, and is more sensitive to stress. On the other hand, an individual's strategy for coping with uncertainty is usually to find social references to promote the individual's behavioral consistency with others (48), for example, the individual's behavioral manifestations are more herd behaviors. This can be seen from the crazy hoarding of daily necessities by ordinary people in various countries and the crazy spread of various rumors during the COVID-19 epidemic. However, due to the social isolation caused by the epidemic, people's social activities are restricted to a certain extent, which in turn restricts individuals with a sense of uncertainty from seeking the satisfaction of their psychological needs to be consistent with others, thereby exacerbating individuals' paranoia about uncertainty. The uncertainty intolerance model (IUM) of Generalized Anxiety Disorder (GAD) assumes that when the result is uncertain, the individual anxiety is a means of coping with discomfort (15). A study by Casale et al. after the COVID-19, epidemic showed that stressful situations increase the individual's need for social support and interaction with others; those who are usually highly concerned about their interpersonal needs will suffer more during the epidemic, especially in a social isolation environment (1).



The Mediating Role of Sleep Quality

This study found that sleep quality plays a mediating role between loneliness and the level of individual mental health, that is, the higher the individual's loneliness, the worse the individual's sleep quality, and then their anxiety and depression levels and their stress sensitivity will increase. The poor sleep quality of lonely individuals during the COVID-19 may be caused by their excessive vigilance against potential threats in life (50), for they are unable to fall asleep peacefully or sleep deeply. Studies have indeed found that poor sleep quality caused by loneliness is an important mechanism that damages physical health (45), that is, sleep quality is not guaranteed, and leisure activities are restricted, which will seriously affect the recovery process of physical functions and damage physical and mental health. Many studies have shown that sleep disorders are closely related to individual anxiety and depression symptoms and stress perception (51, 52).

In summary, this study found that home quarantine during the COVID-19 epidemic enhanced individual loneliness; individual loneliness not only directly affects the individual's mental health, but also reduces the mental health to a certain extent through individual uncertainty intolerance and sleep disorders.




RESEARCH SIGNIFICANCE AND SHORTCOMINGS

This study attempted to investigate the mechanism of individual uncertainty intolerance and sleep disturbance between the individual's loneliness and mental health; and the results showed that individual's uncertainty intolerance and sleep disturbance both played a certain intermediary role and established a dual intermediary model between the individual's loneliness and mental health. The results of this study enlighten us that in the process of providing social support and psychological assistance to individuals who need to stay at home or centralized isolation to reduce their loneliness and improve their mental health, it is beneficial to provide necessary psychological counseling for those. As an important treatment for psychological counseling, cognitive behavioral therapy has shown great potential in recent studies to regulate sleep quality and mental health in isolated populations (53–55). At the same time, online behavioral therapy for isolated populations has also played a huge role in recent studies (55), which can be tried to be carried out on a large scale in the future. On the one hand, relevant departments and staff should promptly publish information about the epidemic prevention and control policies and effectiveness to the public, promptly dispel rumors, and conduct scientific and orderly guidance on the work and life of the people to reduce the uncertainty caused by the epidemic; On the other hand, through a variety of online channels, people are encouraged to engage in indoor sports, to promote popular science and emotion regulation techniques and methods, such as simple mindfulness exercises, and reasonable schedules to improve sleep quality. Finally, relevant staff should investigate psychological problems, focus on individuals with anxiety and depression, who are susceptible to stress. They also need to track and monitor to prevent these individuals from aggravating anxiety.

Of course, this study also has some shortcomings. Firstly, this study is a cross-sectional study, which limits our ability to draw causal inference. However, by constructing a dual-intermediary structural equation model, we examined two indirect pathways from loneliness to mental health, which helps to understand the influencing factors and influencing mechanisms of mental health. Secondly, this study uses the individual's anxiety-depression-stress self-assessment score as an indicator of the level of mental health, and the index evaluation is not comprehensive; and this study only examined the relationship between the individual's mental quality and the level of mental health, and does not involve the differences in individual variables (such as gender and age). Finally, due to the short duration of the epidemic in some areas, large-scale questionnaires cannot be collected in a short time. The sample size of this study is not large enough, which may affect the further promotion of the results. Therefore, on the basis of expanding the sample size, follow-up studies are needed to examine the causal relationship between various psychological qualities and physical and mental health, while focusing on the investigation of group differences.
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