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Background: There is growing evidence that the COVID-19 pandemic has had a dramatic impact on public mental health. However,
less attention has been paid to left-behind experience college students (LBEs). This online study aimed to investigate the relationship
between psychological capital (PsyCap) and anxiety among LBEs during COVID-19 pandemic, and further analyze the mediation role
of self-esteem between them.

Methods: A total of 9990 students were chosen using the stratified cluster sampling method. Three self-reported questionnaires were
used to assess the PsyCap, self-esteem, and anxiety, respectively. All the statistical analyses were conducted using SPSS 23.0 and R,
and to further investigate the mediation effect of self-esteem in the association of PsyCap with anxiety, AMOS 23.0 was used to build
a structural equation model.

Results: PsyCap, self-esteem, and anxiety were significantly correlated among LBEs during the COVID-19 pandemic. PsyCap affects
anxiety directly (B = —0.22, SE = 0.051, 95% CI: —0.27, —0.17, P < 0.05). In addition, self-esteem partially mediated the relationship
between PsyCap and anxiety (mediating effect value = —0.16, 95% CI: —0.20, —0.13, P < 0.05).

Conclusion: During the pandemic of COVID-19, left-behind experience had a negative influence on the PsyCap and self-esteem of
college students. In addition, for LBEs, self-esteem plays an important mediating role between PsyCap and anxiety. Therefore, from
the perspective of PsyCap and self-esteem, schools should translate them into practical educational strategies to enhance the mental
health and mitigate the anxiety levels of LBEs.
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Introduction

The COVID-19 first occurred in Wuhan, Hubei, China, in December 2019,' and the virus spread swiftly, sweeping
through several countries, it has had a tremendous impact on people’s lifestyle (such as physical activity, sleep quality)
and their mental well-being.”> ® During the COVID-19 lockdown, people’s physical activity is restricted and their sleep
quality decreases, which affects their mental health and ultimately leads to anxiety. To control the COVID-19 pandemic,
universities are teaching online through online platforms and adopting closed management to ensure student safety. For
college students, the extended holidays and changes in learning and living environments may exacerbate their negative
emotions such as anxiety and depression due to concerns about academic.” Some studies have found that the prevalence
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of COVID-19 and the corresponding prevention and control measures have significant negative effects on the mental
health of college students.® And the incidence of both anxiety and depression among college students has increased.’

Left-behind experience college students (LBEs) are those who are now enrolled in college after one or both parents
moved to other regions to work during the period of 16 years old and below, and were taken care of by relatives such as
grandparents, aunts and uncles, etc., and cannot live with their parents for 0.5 years or beyond.'® In the past few decades,
with the improvement of the economic level of China and the rapid expansion of urban construction, the huge difference
in economic development between urban and rural areas has led to the migration of a large number of laborers to cities,
resulting in a special group of left-behind children.!’ As the left-behind children grow up, some have become college
students, forming a group of LBEs. Previous studies have revealed that being left behind increases the risk of mental
health issues such anxiety, sadness, suicidal thoughts, and obsessive-compulsive disorder.'*'® The left-behind experience
(LBE) has a persistent negative impact on the mental health of college students. LBEs appear to be more inferior and
sensitive in interpersonal interactions, resulting in more negative emotions and lower subjective well-being.'* LBEs
appear to be more inferior and sensitive in interpersonal interactions, resulting in more negative emotions and lower
subjective well-being.'” Therefore, in the special period of COVID-19 epidemic, the mental health of LBEs may be
seriously affected, with more prominent adverse psychological problems, and the incidence of anxiety and depression
may be higher. While previous studies have focused more on the mental health problems of college students,'®!” less
attention has been paid to LBEs; therefore, this study will tend to observe the mental health status of LBEs, focusing on
the anxiety level of LBEs and related factors.

Psychological capital (PsyCap) was first introduced by Luthans et al and defined as a positive psychological state
exhibited by individuals during their growth and development.'® PsyCap is the third major capital in addition to human
and social capital. It includes four core components of self-efficacy, optimism, resilience and hope.'® Most previous
studies on PsyCap has focused on the groups of professionals, medical workers, and teachers,”’ while research on the
PsyCap of LBEs is sparse. Research suggests that PsyCap can serve as a protective factor to psychologically mitigate the
adverse effects of occupational stress when it arises.”’ Similarly PsyCap has been associated with psychological
symptoms such as anxiety, depression, and psychological stress in college students.”> As for LBEs, the impact of their
LBE on PsyCap is still controversial.”> And thus it is necessary to explore the relationship between PsyCap and adverse
psychological problems such as anxiety and depression among LBEs.

Self-esteem is used to describe an individual’s overall evaluation of his or her value.** Self-esteem plays an important
role in maintaining college students’ normal psychological status.”” Low self-esteem is a risk factor for college students’
mental health, while high levels of self-esteem can be protective, making individuals more confident and regulating
relationships between people and their environment, and they are less likely to suffer from adverse psychological
problems such as anxiety depression and suicidal ideation compared to low self-esteem college students.”® As with
PsyCap, self-esteem is an essential internal resource for coping with stress. Indeed, previous study has found a positive
association between PsyCap and self-esteem,”’ as well as a negative relationship between self-esteem and anxiety.?®
Hence, it seems plausible to hypothesize that individuals with high PsyCap have higher self-esteem and lower anxiety,
and that self-esteem mediates the relationship between PsyCap and anxiety.

Anxiety is the most likely adverse emotional problem in early formative life,”” and public psychological stress has
grown as a result of the COVID-19 outbreak, leading to an increase in the amount of negative psychological feelings
such as anxiety and melancholy.*® For college students, especially the special group named LBEs, they experience many
stressful events related to the epidemic due to a series of prevention and control measures after returning to school,
leading to more prominent anxiety, which can easily cause serious consequences such as poor sleep quality, poor
academic performance and even suicide attempts among students.>' Therefore, in the post-pandemic era, it is necessary
to protect LBEs from anxiety by understanding whether PsyCap and self-esteem are related to anxiety and exploring their
potential associations.

In this study, we proposed three hypotheses based on the aforementioned description: 1) whether college students’
PsyCap, self-esteem, and anxiety levels are affected by their LBE; 2) among LBEs, PsyCap is positively linked to self-
esteem and adversely linked to anxiety; 3) self-esteem plays a mediating effect in the association of PsyCap with anxiety
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among LBEs. The main aim of this study is to examine the relationship between PsyCap and anxiety in LBEs, and the
mediating effect of self-esteem.

Methods
Study Design and Participants

Based on a cross-sectional design, the survey was conducted at major universities in Anhui Province between
September 2020 and November 2020. We calculated the corresponding sample size based on the cross-sectional survey
sample estimation formula, with a sample size of 2278. Participants were chosen using a multi-stage stratified cluster
sampling method. In the first stage, ten sampling units (ten universities) were randomly selected from each university in
Anhui Province as the primary sampling unit into the sample. In the second stage, five majors in each of the ten
universities were randomly selected as secondary units into the sample. In the third stage, eight classes were randomly
selected in each major, and one class was used as a unit for cluster sampling, with a group of approximately 25 students.
The study flowchart is shown in Figure 1. A total of 10,240 questionnaires were distributed through Questionnaire Star,
a professional online survey tool widely used in China, and 9990 valid questionnaires were finally collected with a valid
recovery rate of 97.6%. In this study, power analysis finding for the sample of the study were 0.975. This investigation
was conducted with the informed consent of the subjects, and has been approved by the Biomedical Ethics Committee of
Anhui Medical University (No. S20200042). Other than that, the study did not offer any rewards to the participants.

Study Survey Instruments

Basic Information Questionnaire

Basic demographic characteristics such as gender, age, grade level, and family affluence scale (FAS)*? were collected for
the study participants.

Psychological Capital Scale

Luthans et al created the PsyCap scale.'® The PsyCap level in this study was measured by the Chinese version of the PsyCap
scale.”® The scale included 26 items, including four dimensions of self-efficacy, resilience, hope, and optimism. Each of the
four subscales has 7, 7, 6 and 6 items. Using a seven-point scale each item. The lowest score was 1 (very inconsistent) and the
highest was 7 (very inconsistent). Items 8, 10, 12, 14 and 25 are reversed, the other items are scored in a positive way. The
lowest positive psychological capital questionnaire (PPQ) score is 26 and the highest is 182. A higher score indicates a higher

Firstly, we read the relevant literature, designed the
questionnaire, then conducted a pre-test, and finally
entered the questionnaire into Questionnaire Star

Participants were chosen using a multi-stage
stratified cluster sampling method, and 10,240

questionnaires were distributed. Exclgsion cr itgria: )
1. Failure to sign the informed consent

form or withdraw half way
2. Wrong filling of the logical option

A total of valid questionnaires were collected question
(n=9990), LBEs=4673 NLBEs=5317

Analysis of the relationship between psychological
capital, self-esteem, and anxiety in LBEs using
SPSS 23.0 and R software

Figure | The study flowchart.
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level of PsyCap. Cronbach’s coefficients for the total scale and each of its dimensions were 0.93, self-efficacy 0.90, resilience
0.77, hope 0.86, optimism 0.85. The Kaiser-Meyer-Olkin (KMO) value of the total scale is 0.96.

Self-Esteem Scale

The Chinese version of the self-esteem scale compiled by Rosenberg in 1965 is a classic scale used to measure overall self-
esteem. There are 10 items on the scale. The scale adopts four-point scoring method, with 1~4 points representing extremely
inconsistent, inconsistent, consistent and extremely consistent. The overall score varies between 10 and 40. The higher the
score on the scale, the higher the self-esteem level of the subject. Among them, 3, 5, 8, 9 and 10 are scored in reverse.
However, item 8 should be scored in forward or deleted due to the cultural differences between China and the West.>
Therefore, item 8 is scored in forward in this study. In this study, the Cronbach’a coefficient for the scale was 0.87 and the
KMO value was 0.90.

Self-Rating Anxiety Scale

The anxiety level was measured by the Self-rating Anxiety Scale developed by Zung,** which is widely used to measure
the severity of individual anxiety states. It consists of 20 items, rated on a scale of 1 to 4 (1 = no or little time; 2 = a small
amount of time; 3 = often; 4 = most of the time/always). Among them, 5, 9, 13, 17, 19 are reverse scoring. The scoring
method is to add the total scores of each question to get the original score, and multiply the original score by 1.25 to get
the standard score as an integer. A higher score indicates a higher level of anxiety. The critical score is 50 and the
standard score > 50 indicates the existence of anxiety. In this study, the Cronbach’a coefficient for the scale was 0.86 and
KMO value was 0.94.

Statistical Analysis

All statistical analyses were carried out using IBM SPSS Statistics 23.0 and R software. Firstly, categorical variables
were described by frequency and percentage. Continuous variables were tested for normality. If the data obeyed normal
distribution, they were described by (X + S), differences were described by #-test and one-way ANOVA. If they did not
obey normal distribution, they were described by median or quartiles and analyzed using nonparametric tests. Statistical
significance was considered when p < 0.05 (two-tails). Secondly, the “corrplot” function analysis in R software was used
to explore whether there was an association between PsyCap, self-esteem, and anxiety among college students. Finally,
AMOS 23.0 is used to build a structural equation model that tests the proposed relationships between variables using
maximum likelihood estimates of sample covariance matrices. In these models, anxiety symptoms were modeled as
dependent variables, PsyCap as independent variables, and self-esteem as mediating variables.

Results

General Demographic Characteristics of Participants

The general demographic characteristics of the participants are presented in Table 1. Of the 9990 college students
surveyed, 4673 (46.7%) were LBEs and 5317 (53.3%) were NLBEs. The number of male and female participants did not
differ significantly, with 48.6% and 47.3% of LBEs and NLBEs being male, respectively. The majority of participants
were aged 18 to 20 years (70.1% for LBEs and 74.2% for NLBEs). In terms of grade level, there were more freshmen
and sophomores and juniors, together accounting for 89.8%. They accounted for 89.9% and 89.7% of LBEs and NLBEs,
respectively. In terms of FAS, there are more medium FAS (52.1%), and 32.4% and 17.8% of lower FAS in LBEs and
NLBEs, respectively.

Comparison of the Scores of Each Scale Among LBEs and NLBEs

As shown in Table 2, the differences between LBEs and NLBEs in total PsyCap and the dimensions of self-efficacy,
optimism, hope, and resilience were statistically significant (P < 0.001), and the scores of LBEs were lower than those of
NLBEs. In terms of self-esteem, the scores of LBEs were all lower than those of NLBEs, and the difference was
statistically significant (P < 0.001). In terms of anxiety, the anxiety scores of LBEs were higher than those of NLBEs and
the difference was statistically significant.
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Table | The General Demographic Characteristics
of the LBEs and NLBEs (N =9990)

Variable Total LBEs NLBEs
(n=9990) (n=4673) (n=5317)
No. (%) No. (%) No. (%)
Total 9990 (100) | 4673 (46.7) | 5317 (53.3)
Gender
Male 4788 (47.9) | 2272 (48.6) | 2516 (47.3)
Female 5202 (52.1) | 2401 (51.4) | 2801 (52.7)
Age
<I7 803 (8.0) 375 (8.0) 428 (8.0)
18 3180 (31.8) | 1330 (28.5) | 1850 (34.8)
19 2256 (22.6) | 1049 (22.4) | 1207 (22.7)
20 1783 (17.8) | 896 (19.2) 887 (16.7)
21 1024 (10.3) | 507 (10.9) 517 (9.8)
222 944 (9.4) 516 (11.0) 428 (8.0)
Grade
Ist 5719 (57.2) | 2583 (55.3) | 3136 (59.0)
2ed 1696 (17.0) | 819 (17.5) 877 (16.5)
3rd 1557 (15.6) | 799 (17.1) 758 (14.2)
4th 908 (9.1) 435 (9.3) 473 (8.9)
5th 110 (1.1) 379 (0.8) 73 (1.4)
FAS
Low 2456 (24.6) | 1512 (32.4) | 944 (17.8)
Medium 5201 (52.1) | 2457 (52.6) | 2744 (51.6)
High 2333 (23.4) | 704 (15.0) 1629 (30.6)

Table 2 Comparison of Psychological Capital and Its Dimensions
as Well as Self-Esteem and Anxiety Scores Among LBEs and NLBEs

(N=9990)

Variable Left-Behind | Non-Left-Behind t P

PsyCap 123.01+20.46 126.59+20.88 8.652 | <0.001
Self-efficacy 31.40+6.79 33.59+6.18 8.701 | <0.001
Optimism 29.99+5.87 30.80+5.90 6.815 | <0.001
Hope 30.03+5.75 30.96+5.78 8.022 | <0.001
Resilience 30.58+6.70 31.25+7.03 4.851 | <0.001
Self-esteem 29.02+4.21 29.92+4.42 10.37 | <0.001
Anxiety 42.774£9.79 41.5049.53 6.554 | <0.001

Correlation Coefficients Among Items

We determined the correlation coefficients of all items for LBEs, as shown in Figure 2. PsyCap and its dimensions were
positively correlated with self-esteem among LBEs. Self-esteem, PsyCap and its dimensions were negatively correlated
with anxiety.

Structural Equation Modeling of the Effects of PsyCap and Self-Esteem on Anxiety
Among LBEs

The dependent variable was anxiety, the independent variable was PsyCap, and the mediating variable was self-
esteem. For fitting analysis, a structural equation model of the relationship between PsyCap, self-esteem, and anxiety
was created, and the results of each evaluation index indicated that the structural model of the relationship between
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Figure 2 Pearson’s correlations among 7 items in LBEs (N = 4673).

PsyCap, self-esteem, and anxiety fit well. As shown in Figure 3 and Table 3, analysis of the total indirect effect
showed that self-esteem mediated the relationship between PsyCap and anxiety to some extent (B = —0.22, SE =
0.051, 95% CI: -0.27, —0.17, P < 0.05). Through the mediating effect of self-esteem, PsyCap had an indirect
influence on anxiety (mediating effect value = —0.16, 95% CI: —0.20, —0.13, P < 0.05); Self-esteem was positively
correlated with PsyCap (B = 0.61, SE =0.023, 95% CI: 0.57, 0.65, P < 0.05); anxiety was adversely correlated with
self-esteem (B = —0.27, SE = 0.039, 95% CI: —-0.32, —0.22, P < 0.05). The path coefficients between all variables
were significant. The bootstrap method was applied to analyze the mediation process, with 5000 replicate samples,
and it was found that none of the bootstrap 95% confidence intervals for the path coefficients contained 0. Thus, it
was indicated that in the link between PsyCap and anxiety, self-esteem plays a partially mediating effect among

self-esteem

self-efficacy

-27
optimism
-22 ;
Anxiety
Figure 3 Structural equation model of the mediating role of self-esteem between PsyCap and anxiety.
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Table 3 The Path Coefficients of the Mediation Model

Direction B S.E. 95% CI P

PsyCap — Self-esteem 0.61 0.023 0.57, 0.65 0.0004
Self-esteem — Anxiety | —0.27 | 0.039 | —0.32, -0.22 | 0.0004
PsyCap — Anxiety —0.22 | 0.051 | —0.27,-0.17 | 0.0004

Abbreviations: f, the standardized path coefficient; S.E., the standard error.

LBEs. In addition, we also analyzed the mediating role of self-esteem in the relationship between PsyCap and
anxiety among NLBEs. Similarly, the mediating role of self-esteem in the relationship between PsyCap and anxiety
was also existed (results not shown).

Discussion

The outbreak of the COVID-19 epidemic has had a profound impact on all aspects of society. Various mental health
problems have emerged across populations around the world to varying degrees.*”*® Foreign studies have shown that two
vulnerable groups, youth and elderly, are fearful of COVID-19 during the lockdown and post-lockdown period.>” The
stricter public health measures used in China to prevent and control the spread of COVID-19 may have adversely
affected people’s mental health.®® Due to the fact that college students often lack experience dealing with public health
emergencies and behave more impulsively, college students often show more intense emotional reactions and inevitably
develop negative psycho-emotional problems such as panic, anxiety, and depression as a result of long-term closed
management and COVID-19 epidemic periods.>® The psychological problems of LBEs may be more numerous and
complex than those of other college students because they are a special group. It is particularly important to teach
children how to regulate their negative emotions and protect their physical and mental health. The purpose of this study
was to explore the relationship between PsyCap, self-esteem, and anxiety among LBEs during the COVID-19 epidemic,
and to analyze the mediating role of self-esteem in the association of PsyCap with anxiety. This study showed that the
detection rate of anxiety symptoms among LBEs during the COVID-19 epidemic was 22.1%, which was slightly lower
than the study for Wuhan students® and slightly higher than the medical students in Shenyang.*’ It is possible that the
lower detection rate of anxiety than Wuhan students was due to the fact that the students had made more awareness of
COVID-19 after a series of control and prevention measures and publicity tools had been implemented at the beginning
of the outbreak. However, due to the weaker resilience and psychological tolerance of LBEs, the anxiety level would be
higher than that of other students during the same period.

The psychological responses of college students after exposure to stressful events are heterogeneous, such as
differences in the mental health between college students of different genders during the COVID-19 period. Similarly,
LBEs and NLBEs have differences when dealing with stress.*' The present study found that LBEs during the COVID-19
endemic period had lower PsyCap and self-esteem scores, but higher anxiety scores than NLBEs. Our results indicate
that the LBE during childhood negatively impacts the mental health of college students, which was consistent with
previous study,'® and finally confirmed the first hypothesis. Thus, parents play a crucial role in raising their children that
cannot be replaced by grandparents.*” Having both parents provide emotional and life support during childhood is
extremely beneficial to a person’s long-term accomplishments and well-being. In the absence of communication with
parents during childhood, college students are more likely to suffer from mental health problems such as low PsyCap,
low self-esteem, anxiety, and depression.*?

This study found that the PsyCap of LBEs was positively related to self-esteem and negatively related to anxiety,
which supports hypothesis 2. Previous study has also found that having a high degree of PsyCap predicts having
a low level of anxiety,** which was consistent with the results of this study and indicated that PsyCap is an
important protective factor for LBEs against anxiety. It can be explained by the following aspects. First, when
stressful events are experienced over a prolonged period of time, mental disorders and negative dysphoria can
develop, while protective factors can minimize these effects. As a psychologically beneficial element, PsyCap can be
effective in assisting college students with stress management and anxiety reduction. Second, research has
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demonstrated that PsyCap predicts subjective well-being®® and college students with high well-being are better able
to cope with stressful situations, thereby actively preventing and intervening when anxiety events occur. Roche and

4546 which was

Turliuc found that PsyCap is positively associated with mental health and plays a protective role,
consistent with the findings of this study. While school quarantines and prevention measures were implemented during
COVID-19 outbreak control, they may have contributed to an increased risk of psychological distress among
returning college students due to the restriction of freedom and delay in academic and research activities. At this
time, improving intrinsic PsyCap such as optimism and hope is a protective measure for LBEs, which reduces the
anxiety caused by the epidemic and other factors.

The findings of this study indicated that PsyCap is positively correlated with self-esteem is also consistent with
previous research findings.?” The development of PsyCap can assist individuals in overcoming stressors and enhancing
their satisfaction and well-being at work, which can lead to a greater level of productivity. The concept of self-esteem
refers to an individual’s subjective experience and self-evaluation of his or her own value and ability in the social
context. Students who experience greater satisfaction and well-being in their academic and personal lives may have
a more positive view of their own capabilities. Thus, PsyCap can function as a catalyst for the development of students’
self-esteem, and higher levels of PsyCap can be associated with higher levels of self-esteem. Moreover, self-esteem and
anxiety were found to be strongly adversely correlated, which is in agreement with Hasani’s findings.*” There is
a significant correlation between high levels of self-esteem and low levels of anxiety, and when confronted with
a public health emergency such as COVID-19, students with varying levels of self-esteem have different coping
strategies. In order to reduce anxiety, students with high self-esteem adopt a positive coping style and have a more
positive and optimistic outlook on life. In contrast, individuals with low self-esteem were more likely to react negatively
to stressful events and to experience higher levels of anxiety when considering their vulnerability to the epidemic and
possible adverse consequences.

The current study also substantiated hypothesis 3 that self-esteem plays a partially mediating role in the association
between PsyCap and anxiety, with a mediating role of 42.8%. The PsyCap of LBEs can influence anxiety directly or
indirectly through self-esteem. The present study hypothesized that LBEs’ increased PsyCap could contribute to their
increased self-esteem, thus alleviating anxiety. In addition, students with high PsyCap tend to be more optimistic and
resilient, and they are more likely to accept themselves as they are. People with high self-esteem tend to have a more
positive perception of themselves and are more emotionally stable in the face of stressful events. In contrast, individuals
with low self-esteem tend to have a lower level of self-approval, which may lead to greater levels of anxiety.>”

Living and studying at university is an important stage in the lives of LBEs, however, due to the COVID-19 epidemic,
their environment has changed. Post-epidemic students may be more likely to experience negative emotions such as
anxiety and depression when compared to the previous university days, indicating that schools should not only conduct
training courses for LBEs, but also focus on their psychological health status and changes as well. In addition, schools
should regularly conduct activities aimed at channeling psychological problems in order to enhance the PsyCap of
college students, making them more aware of themselves, accepting themselves, handling stressful events positively and
relieving psychological stress. In addition to promoting their own mental health level, paying attention to their mental
health status enables them to cope better with stressful events they may encounter in the future.

There are several limitations to our study. Firstly, it is a self-reported online study. Since the self-report is measured
by subjective indicators, participants may exaggerate or reduce the self-reported results, resulting in report bias. Secondly
this is a cross-sectional study and it is difficult to determine the causal relationship between the variables. We need to do
a longitudinal study to determine their causal relationship in the future. Thirdly, this study is limited to only LBEs, so
extrapolating results to other populations should be done with caution.

To the best of our knowledge, this is the largest study that investigated the association of LBEs’ PsyCap, self-esteem
and anxiety. This study has two advantages. The majority of previous studies on PsyCap have focused on social workers
and enterprise workers, whereas the present study focuses on college students, filling a gap in the existing literature and
opening the door for further research. Second, the present study systematically and comprehensively examined the
relationship between PsyCap, self-esteem, and anxiety in LBEs, which supports the hypothesis that self-esteem plays
a mediating role and provides a scientific theoretical base for mental health education for college students.
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Conclusion

This study indicated that the PsyCap, self-esteem, and anxiety were associated with each other among LBEs. Specifically,
self-esteem plays an important role in partially mediating the association of PsyCap with anxiety. During the COVID-19
pandemic period, from the perspective of PsyCap and self-esteem, this study is important for schools. Schools should
translate it into practical prevention strategies to enhance the mental health and mitigate the anxiety levels of LBEs.
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