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Purpose: COVID-19 has been exerting tremendous influence on an individual’s physical behavior and mental health. In China,
prolonged isolation may lead to depression among college students during the recurrent outbreak of COVID-19. We conducted this
study to explore the relationship among stressful life events, grit, gratitude, and depression in college students during the recurrent
outbreak of COVID-19.
Methods: We investigated 953 college students from across China, with an average age of 20.38 (SD=1.39) years. Participants
completed four scales (Stressful Life Events Scale, Oviedo Grit Scale, Gratitude Questionnaire, and Patients’ Health Questionnaire
Depression Scale-9 item).
Results: The present study found that (1) stressful life events were positively correlated with depression in college students; (2) grit
mediated the positive relationship between stressful life events and depression; (3) gratitude moderated the relationship between
grit and depression, and such that there was a stronger association between grit and depression for college students with high
gratitude.
Conclusion: This study was of great significance for studying the relationship between stressful life events and depression in Chinese
college students during the recurrent outbreak of COVID-19. Results indicated that grit and gratitude of college students may be the
main targets of depression prevention and intervention. The research conclusion has theoretical and reference value for solving and
preventing depression in college students during the recurrent outbreak of COVID-19.
Keywords: COVID-19, stressful life events, grit, depression, gratitude, Chinese college students

Introduction
Since the outbreak of COVID-19 in 2020, it has been exerting tremendous influence not only on the physical behavior of
individuals, but also on their mental health.1 The COVID-19 outbreak has quickly progressed from a public health
emergency of international concern to a pandemic.2 Currently, nearly 500 million people worldwide are infected with
COVID-19.3 The way the COVID-19 affects the health of individuals is not only direct, but also other indirect ways,
such as loneliness from isolation, financial stress, anxiety about caring for loved ones, depression and suicidality caused
by COVID-19.4–8 A survey of seven countries in Asia shows that COVID-19 hits people under the age of 30 most,
causing them to significantly increase anxiety and depression.9 A study found a high rate of anxiety or depressive
symptoms due to COVID-19 in the population, ranging from 15% to 16%.10 New research has also found that depression
is indeed worse during the COVID-19.11
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Depression is a key indicator for diagnosing an individual’s mental health, and usually refers to persistent negative
emotional experiences in an individual’s life. Individuals with depression usually have sleep disturbances, loss of
appetite, and other behaviors. In severe cases, individuals may even self-harm and commit suicide.12 At present,
depression has become one of the main diseases that endanger human health.13 In China, the lifetime prevalence of
major depression ranges from 2% to 15%.14 While the government’s response has been able to mitigate the impact of
COVID-19 on mental health,15 depression during COVID-19 has still become one of the diseases that seriously damages
the mental health of young people, especially college students.16–22 In China, a study found that depression due to
COVID-19 is prevalent among university students,23 and during the COVID-19 pandemic, the estimated prevalence of
depression among adolescents is 30.6%.24 Additionally, COVID-19 is strongly associated with depression. Individuals
with pre-existing mood disorders, such as depression, are at higher risk of hospitalization and death from COVID-19, and
another study shows a high frequency of depressive symptoms associated with post-COVID-19 syndrome.25,26 Also,
depression may lead to suicidal ideation, and according to clinical studies, 15% of people with severe depression have
a high risk of suicide.27 According to research, temperaments greatly impact psychological distress and suicidality.
Among them, the suicide attempt rate of severe depression is as high as 50%, which shows that depression is very
harmful to individual psychology.28 Thence, it is of great significance to explore the contributing factors which affect an
individual’s depression during the recurrent outbreak of COVID-19.

Stressful Life Events and Depression
Stressful life events are some of the negative life events that people may encounter in daily life and bring pressure to
individuals.29 Stressful life events usually have a negative impact on one’s psychological health.30 According to the
diathesis-stress interaction theory, depression stems from stress in life,31 and many studies on depression have found that
stress in life has a positive predictive effect on depression.32–34 For college students, they are faced with pressure from
study, employment, interpersonal relationship, family changes, and so on.35 Study also shows that the pressure of life on
college students has increased during the recurrent outbreak of COVID-19.36 On this basis, we believe that stress in life
may be a risk factor for depression among college students.

Grit as a Mediator
Previous studies found that stressful life events lead to depression.32–34 Therefore, when we exploring the consequences
of stressful life events, it is of great significance to consider the possible mediators that may play a role in the process of
stressful life events affecting depression. Studying this mediating role of this path can reveal how the mediator works.37

In the previous researches, there are many studies on depressive symptoms of college students, but less attention is paid
to the psychopathological status of adolescents from the perspective of positive psychology. Positive psychology pays
more attention to the positive characteristics of individuals and the influencing factors of individual development
protection. As an important psychological trait, grit has been one of the research hotspots in psychology in recent
years.38–40 As a non-cognitive ability, grit is a constant passion and perseverance for long-term goals.41 Studies have
found that grit plays an indispensable role in mental health. Grit helps individuals stay mentally healthy in adapting to
social change, and grit is positively correlated with happiness and life satisfaction.42,43 Studies have shown that stressful
life events were negatively related to an individual’s grit,44 and experiencing more stressful life events reduces an
individual’s level of grit, which in turn reduces his ability to cope with other difficulties in life. From the perspective of
resource theory,45 college students’ grit is an important positive psychological resource for individuals to cope with life
pressure. For an individual, the higher his level of grit, the easier it is for him to see difficulties and stress in life as an
inevitable part of the struggle, and this attitude makes individuals with a higher level of grit qualities be less likely to be
depressed.46 Therefore, we propose that grit could play a mediating role in the relationship between stressful life events
and depression during the recurrent outbreak of COVID-19.

The Moderating Role of Gratitude
In addition to grit, gratitude has been one of the hottest topics in positive psychology in recent years.47,48 Gratitude refers to an
emotional trait in which an individual responds to others’ help with gratitude to obtain positive experiences or results, which
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can make a positive effect on an individual’s mental development.49 As a positive emotional trait and a positive personality
trait, gratitude is closely and positively correlated with mental health, happiness,50 however, other researchers have found that
gratitude is closely related to an individual’s negative emotions. According to the extended construction theory of gratitude,
individuals with high gratitude paymore attention to the construction of interpersonal relationships and aremore adept at using
their interpersonal resources to solve problems, thus reducing negative emotions that affect them, such as depression.51,52

Lin53,54 found that gratitude is an important protective factor for adolescent psychological health and can significantly
negatively predict the depression of college students. Many scholars have studied and discovered the relationship between
gratitude and grit. Kleiman55 found that grit and gratitude interacted to eventually reduce an individual’s suicidal ideation.
Therefore, in addition to grit, gratitude can also reduce the risk of depression, both of which are protective factors against
depression. In the theory about the protective-protective model,56 the existence of one protective factor can enhance the effect
of another protective factor (see Figure 1). According to the model, the effect of protective factors (grit) on depression in
college students will be greater for individuals with high protective factors (gratitude). Therefore, we hypothesized that
gratitude might enhance the effect of grit on depression, that is, the effect of grit on depression was reinforced for individuals
with high gratitude, but weakened for individuals with low gratitude.

In conclusion, the study constructed a moderated mediation model (see Figure 2) to test the mediating effect of grit
and the moderating effect of gratitude. Based on existing research and theories, this study puts forward three specific
hypotheses:

Figure 1 The Protective-Protective model.

Figure 2 The proposed theoretical model.
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Hypothesis 1: Stressful life events significantly positively relate to depression in college students.

Hypothesis 2: Grit mediates the relationship between stressful life events and depression.

Hypothesis 3: Gratitude moderates the association between grit and depression.

Materials and Methods
Participants
This study was approved by the ethics committee of the first author’s university. In this study, participants over the age of
18 provided informed consent, and participants under the age of 18 obtained the consent of their legal guardians. 977
Chinese college students were recruited in China. The criteria for unqualified participants were less than 100 seconds to
complete questionnaires with a total of 41 questions and regularity of answers, such as the same score in each item or
a regular pattern of scores (1, 2, 3, 4, 5 etc.). After excluding unqualified individuals (eg, completing questionnaire less
than 100 seconds and answering regularly), we finally collected 953 valid questionnaires with an effective response rate
of 97.54% from 977 primary questionnaires. Among them, there were 381 males (40%) and 572 females (60%), aged
between 17 and 24 (M=20.38, SD=1.39). There were 306 (32.1%) rural residents and 647 (67.9%) urban residents. The
participants’ baseline characteristics were shown in Table 1. Since gender, age, and region may have a certain impact on
mental health, we also controlled for these three variables in the subsequent analysis.

Instruments
Stressful Life Events Scale
The stressful life events were assessed with the Stressful Life Events Scale,57 which consists of 16 items (eg, “falling
behind in study”). Each item was rated on a 6-point scale (0=did not occur to 5=occurred and extremely stressful). The
average score for each of the 16 items was calculated. The higher the score, the greater of stressful life events they
experienced. Compared with the traditional Cronbach’s alpha coefficient, the composite reliability is more accurate to
estimate the test reliability of the scale.58,59 The composite reliability of the scale in this study was 0.95.

Depression Scale
Depression in this study was assessed with the Patient Health Questionnaire Depression Self-Rating Scale. Bian60 revised
the scale in Chinese. There are nine items (eg, “Feeling down depressed or hopeless”), and each item was rated on
a 4-point scale (0= not at all to 3= almost every day), with higher total scores indicating higher levels of depression. The
composite reliability of the scale in this study was 0.94.

Grit Scale
College students’ grit was assessed with new version of the grit scale-Oviedo Grit Scale developed by Postigo,61 which was used
to measure grit. The scale is one-dimensional, with 10 items (eg, “When I set myself an objective, I continue until I achieve it”).
Participants rated each item on a 5-point scale (1=strongly disagree to 5=strongly agree). Higher scores indicated higher levels of
grit of the individual. In this study, these 10 items were forward and back-translated by Chinese professors who were fluent in
both Chinese and English.Wemade someminor changes to ensure that these items can be adapted to typical Chinese culture. The
scale had good validity in this study and was in line with various psychometrics standards. The composite reliability for this scale
was 0.891. Validity information of the Oviedo Grit Scale from the current sample (N=953) was CFI = 0.974, TLI = 0.966, Chi-
Square = 96.546, df = 35, RMSEA = 0.051, SRMR = 0.024.

Table 1 Participants’ Baseline Characteristics

Gender Age Region

N=953 40% males (60% females) M=20.38 (SD=1.39) 32.1% rural residents (67.9% urban residents)
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Gratitude Scale
The college students’ gratitude was assessed with a 6-item questionnaire, which was adapted from the gratitude
questionnaire,49 and the Chinese vision was revised by Li.62 There were 6 items in the questionnaire (eg, “If had to
list everything that I felt grateful for, it would be a very long list”). College students rated each item on a 7-point scale
(1=strongly disagree to 7=strongly agree). The average score of the six items was calculated. The higher the average
score obtained by the individual, the higher the level of gratitude. The composite reliability of the scale in this study
was 0.93.

Procedure
Specifically, this research publishes recruitment information on the internet, and interested participants can participate in
the research. Participants completed a survey anonymously to collect information on gender, age group, stressful life
events, grit, gratitude and depression. The survey was hosted on Wenjuan Web63 (Shanghai Zhongyan International
Science and Technology, Shanghai, China) from December 23–31, 2021. In this study, participants provided informed
consent. In this study, all responses were anonymous. There was no compensation for participating in this study, and the
participants participated entirely voluntarily. The study was approved by the ethics committee of the first author’s
university.

Statistical Analysis
First of all, SPSS26.0 was used to calculate the descriptive statistics for the study variables, and then their correlation
among the study variables was calculated. Next, the Bootstrap method (with 5000 resampling) was used to test the
mediation effect and moderating effect. We tested the mediating effect of grit by using the PROCESS (Model 4) macro of
SPSS26.0 software.64 Thirdly, we investigated the moderating effect of gratitude on the indirect relationship between grit
and depression by using the PROCESS (Model 14) macro of SPSS26.0 software.64 The bootstrap confidence intervals
(based on 5000 random samples) was used to determine whether the effects in Model 4 and Model 14 were significant.64

Result
Preliminary Analyses
Correlations and descriptive statistics of all variables were shown in Table 2. The skewness and kurtosis values of each
variable were within the acceptable range, and the data can be considered to generally met a normal distribution
(Skewness < |3.0| and Kurtosis < |10.0|).65 Stressful life events were significantly positively associated with depression
(r=0.615, p<0.001), and significantly negatively associated with grit (r=−0.081, p<0.05) and gratitude (r=−0.306,
p<0.001). Grit was significant positively associated with gratitude (r=0.271, p<0.001) and significant negatively
associated with depression (r=−0.204, p<0.001). Gratitude was significantly associated with depression (r=−0.409,
p<0.001).

Analysis for Mediation Effect
We assumed that grit played a mediating role in the relationship between stressful life events and depression in hypothesis 2.
So, we tested the mediation effect with Model 4 of the PROCESS.64 As Table 3 Model 1 (Depression) showed, stressful life
events were positively associated with depression in college students (β=0.614, SE=0.026, p<0.001, 95% CI [0.565, 0.666]).

Table 2 Correlations Among Variables

M SD Mdn Skewness Kurtosis 1 2 3 4

1 Stressful life events 1.544 1.118 1.250 0.771 −0.334 1

2 Depression 1.157 0.787 3.900 0.221 −1.091 0.615*** 1

3 Grit 3.902 0.573 1.111 −0.440 0.371 −0.081* −0.204*** 1
4 Gratitude 4.851 0.904 4.667 0.273 −0.339 −0.306*** −0.409*** 0.271*** 1

Notes: N = 953. *p < 0.05. ***p < 0.001.
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This meant that stressful life events were significantly positively associated with depression in college students, therefore
hypothesis 1 was supported. According to Model 2 (Grit) and Model 3 (Depression), stressful life events were significant
positively related to depression (β=0.601, SE=0.025, p<0.001, 95% CI [0.553, 0.652]) and significant negatively related to
grit (β=−0.086, SE=0.032, p<0.01, 95% CI [−0.150,-0.023]). The negative association between grit and depression remained
significantly (β=−0.157, SE=0.025, p<0.001, 95% CI [−0.204,-0.105]). Thus, hypothesis 2 was supported.

Moderated Mediation Effect Analysis
The PROCESS of the SPSS macro program was used to test the moderated mediation model and evaluate the moderating
effect of gratitude on grit and depression. The results were shown in Table 3, Model 4 (Depression). Stressful life events
were significant positively associated with depression (β=0.537, SE=0.026, p<0.001, 95% CI [0.490, 0.590]). The
association between grit and depression remained significantly (β=−0.098, SE=0.025, p<0.001, 95% CI [−0.148,-0.048]).
Gratitude was negatively related to depression (β=−0.219, SE=0.027, p<0.001, 95% CI [−0.270,-0.167]), and the product
(interaction term) of gratitude and grit had a significant predictive effect on depression (β=−0.052, SE=0.022, p<0.05, 95%
CI [−0.095,-0.009]), suggesting that gratitude could moderate the relationship between grit and depression. Specifically,
gratitude could moderate the second half of the indirect pathway. Hypothesis 3 was supported.

For description purposes, we plotted examined grit against depression, separately for low and high levels of gratitude.
The interaction effect was visually plotted in Figure 3. Simple slope tests showed that for college students with high
gratitude, grit was significantly associated with perceived depression, βsimple=−0.150, t=−4.604, p<0.001, 95% CI=
[−0.214,-0.086]. As for college students with low gratitude, grit had no significant effect on depression, βsimple =
−0.046, t=−1.316, p>0.05, 95% CI [−0.113,0.022].

Discussion
Through a survey of 953 Chinese college students, this study found that stressful life events were significant positively
associated with depression in college students during the recurrent outbreak of COVID-19. According to the diathesis-
stress interaction theory,31 some stressful events in life may lead to individual depression. The results of this study
support the diathesis-stress interaction theory and confirm that during the recurrent outbreak of COVID-19, college
students who experience more stressful life events were more likely to suffer from depression. The results also showed
that grit played a partial mediating role in the relationship between stressful life events and college students’ depression.
Moreover, the relationship between grit and depression was further moderated by gratitude.

Table 3 Testing the Mediation Effect of Stressful Life Events on Depression

Variable Model 1 (Depression) Model 2 (Grit) Model 3 (Depression) Model 4 (Depression)

β t β t β t β t

Gender 0.018 0.338 −0.193 −2.959*** −0.048 −0. 929 −0.024 −0.475
Age −0.010 −0.552 −0.010 −0.455 −0.012 −0.654 −0.013 −0.763
Region −0.025 −0.457 0.060 0.868 −0.016 −0.291 −0.051 −0.975
Stress Life Events 0.614 23.863*** −0.086 −2.746** 0.601 23.704*** 0.537 21.001***

Grit −0.157 −6.196*** −0.098 −3.853***
Gratitude −0.219 −8.252***
Gratitude × Grit −0.052 −2.376*

R2 0.379 0.017 0.446 0.446

F 144.722*** 4.009** 108.679*** 108.679***

Notes: N = 953. Each column is a regression model that predicts the criterion at the top of the column. β (beta) values are standardized coefficients. Gender and region are
set as dummy variables into the regression equation. For gender, 0 is female and 1 is male; for region, 0 is urban and 1 is rural. *p < 0.05. **p < 0.01. ***p < 0.001.
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The Mediating Role of Grit
To our knowledge, this study was the first to identify a mediating role for grit in the relationship between stressful life
events and depression during the recurrent outbreak of COVID-19. The results of this study showed that grit was
a significant and partial mediator between stressful life events and depression. Grit, as an important concept of individual
positive traits in positive psychology, plays an important role in individual physical and mental development. Grit is
a non-cognitive structure of psychological traits, which is considered a positive factor for individual physical and mental
development in the current research on positive psychology. Therefore, individuals with a higher level of grit can also
show more and more positive psychological characteristics and behaviors. Similarly, individuals with lower levels of grit
exhibit more negative behaviors. Previous studies have also found that grit negatively predicts individual depression.46 In
the present study, the impact of stressful life events on individuals reduced their grit traits during the recurrent outbreak
of COVID-19. As reflected in previous studies, grit was negatively correlated with depression,46 and decreasing in grit
may likely be related to the increased risk of depression among college students during the recurrent outbreak of COVID-
19. Hence, in addition to paying attention to stressful life events, mental health interventions for college students are
equally necessary to target grit to mitigate college students’ depression.

Grit partially mediated the relationship between stressful life events and depression. Therefore, during the recurrent
outbreak of COVID-19, in addition to grit, there may be other factors that link stressful life events with depression.66

Future research can start in this direction, for example, behavioral outcomes due to the recurrent outbreak of COVID-19
and the stress associated with them (ie, epidemic risk percept) could influence individual mental health, and ultimately
depression.66 Therefore, it is necessary to further investigate other relevant mechanisms of the direct association between
stressful life events and depression during the recurrent outbreak of COVID-19.

The Moderating Role of Gratitude
Results of this study showed that gratitude, as a positive factor of individual physical and mental development,
significantly moderated the relationship between grit and depression during the recurrent outbreak of COVID-19.
Based on the perspective of positive psychology, this study explored whether the mediating effect of grit on stressful
life events and depression varies with the level of gratitude among college students. The mediating model of the effect of
stressful life events on depression through grit was further studied and discussed by adding the constraint of “when” the
influence was stronger. The results showed that gratitude has a significant negative impact on depression among college

Figure 3 Interaction between gratitude and grit on depression.
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students during the recurrent outbreak of COVID-19. This is consistent with previous research.51–53 Grit had no
significant inhibitory effect on depression for college students with low gratitude. But for college students with high
gratitude, grit has a significant inhibitory effect on depression, that is, the higher the quality of grit, the lower the level of
depression. According to the gratitude coping hypothesis, individuals with high gratitude will adopt a positive way to
cope with pressure and difficulties, whereas individuals with low gratitude will adopt a more negative way to cope with
hardships in life, resulting in negative behaviors such as avoidance, which will adversely affect individual physical and
mental health.67 Fredrickson51,52 believes that highly grateful individuals are good at dealing with interpersonal
relationships and can obtain help and support from interpersonal resources when facing difficulties, thus reducing
irritability and depression. According to the protective-protective model,56 gratitude as a protective factor strengthens
the effect of grit on depression. This study also confirmed the above conclusions once again, and also provided some
enlightenment for the prevention of college students’ depression in the future. It is of great significance to pay attention
to the education of gratitude for college students to improve their mental health, especially during the recurrent outbreak
of COVID-19.

Limitations
Although this study examined the internal mechanisms of stressful life events and depression, there were some
limitations. First of all, this study used the cross-sectional design, which makes it impossible to infer the causal
relationship between variables. So experimental and longitudinal designs could be utilized in future research.
Secondly, the self-reported questionnaire survey used in this study may be affected by social desirability, especially
for those variables with very high social desirability, such as depression and grit. In the future, measures with less social
desirability effect could be considered. Thirdly, this study did not fully assess factors that could influence mental health
(ie, financial stress, anxiety, caring for loved ones etc.). Future studies should control such factors that could influence
mental health. Lastly, this study did not explore other factors that may affect mental health and show differences between
Chinese and other cultures including: (1) The use of masks which have a protective effect on the mental health of the
Chinese;68 (2) Vaccination willingness that Chinese people with depression and anxiety have higher vaccination rates;69

(3) Influence of religion that religion and religious activities in China are less than in other countries;70 (4) discrimination
that Chinese experience more discrimination than another country;71 (5) The role of health information for Chinese that
health information are good for Chinese mental health;72 (6) Acute-traumatic stress symptoms in China that Chinese
reported higher acute-traumatic stress symptoms than another country.73

Even though there are some limitations, the contributions of the research are both theoretical and practical. This study
not only enriched the theoretical model of the effect of stressful life events on college students’ depression but also provided
reference value for the prevention and treatment of college students’ depression. Firstly, college students tend to experience
more stress during the recurrent outbreak of COVID-19, and stressful life events not only directly affect college students’
depression, but also increase their risk of depression by reducing individuals’ grit. Therefore, attention should be paid to the
cultivation of college students’ grit. Duckworth74 believes that grit is of great significance for individual development,
especially for the growth and development of college students. This study can inspire educators to attach importance to
cultivating individuals’ grit, promoting their mental health development, and reducing the risk of depression. According to
the research results, gratitude can moderate the influence of grit on depression among college students, therefore, attention
should be paid to the cultivation of gratitude in college students, which can effectively prevent depression among college
students. Specifically, for depression treatment during COVID-19, we can take online psychotherapy. The most evidence-
based treatment is cognitive behaviour therapy (CBT), and CBT is to guide patients to monitor, identify, and correct
distorted cognitions related to problems, assisting patients to correctly recognize gains and losses, helping maladaptive
behaviors, as well as forming positive interactions in emotion, behavior, and cognition.75 It is characterized by high safety,
and although the onset is slower, it can reduce depressive symptoms. During COVID-19, Internet CBT is a great option for
treating depression. First, Internet CBT can prevent the spread of infection during the pandemic; second, Internet CBT is
cost-effective and could effectively treat psychiatric symptoms during COVID-19.76,77 Internet CBT can help people in the
epidemic rebuild the cognitive structure of grit and gratitude, re-evaluate themselves, let them believe that they can achieve
grit and gratitude, and establish a correct psychological coping style. Finally, stressful life events not only increase the risk
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of depression in college students but also weaken the level of grit of college students. Therefore, we should pay attention to
improving the living environment of college students, and appropriately relieving pressure on college students, especially
during this particular time of the recurrent outbreak of COVID-19.

Conclusion
To sum up, the study was of great importance in exploring how stressful life events were related to Chinese college
students’ depression during the recurrent outbreak of COVID-19, even if further replication and extension were required.
This study showed that grit served as a potential mechanism by which stressful life events were associated with
depression. The focus on grit brought additional nuances in linking stressful life events to college students’ depression.
In addition, gratitude moderated the relationship between grit and depression, and the relationship between grit and
depression became stronger for college students with high gratitude during the recurrent outbreak of COVID-19. Online
psychotherapy (eg, Internet CBT) may be helpful for college students with psychological problems during the recurrent
outbreak of COVID-19. Therefore, school workers should not only focus on reducing stressful life events in the lives of
college students but also focus on cultivating the grit and gratitude of college students to prevent depression.
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