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Objective: This study examined the estimated causal relationship between
vulnerability and depressive symptoms in Japanese university athletes and how the
degree of vulnerability affects depressive symptoms.

Materials and methods: In Study 1, 248 Japanese university athletes completed a
continual survey from Time 1 to Time 3. In Study 2, 562 Japanese university
athletes responded to another survey during the same period. Structural equation
modeling was performed to estimate the causal relationship using the cross-lagged
effects model for the three waves. Next, a binomial logistic regression analysis was
performed to examine the influence of vulnerability on depression.

Results: Results of the cross-lagged effects model showed that all paths from
vulnerability to depressive symptoms were significant, and all paths from depressive
symptoms to vulnerability were not significant. Thus, vulnerability was the causative
variable and depressive symptoms were the outcome variables within the causal
relationship. The logistic regression results showed that those with high vulnerability
were 1.7 times more likely to have moderate or higher depressive symptoms than
those with low vulnerability. Vulnerable individuals are at a higher risk for
developing depressive symptoms. By verifying the causal relationship between
vulnerability and depressive symptoms, we can contribute to the enhancement of
mental health care in accordance with the weakest link model. Appropriate
psychological support for athletes can decrease depression and improve their
mental health.

KEYWORDS

depression, Japanese university athletes, vulnerability, mental health, structural equation
modeling

1. Introduction

Exercise and physical activity have a positive effect on mental health (1); however, this is not
always the case for athletes, as there are instances in which stress factors distinctive to a
competitive life impair athletes’ mental health. Fatigue from training has also been shown to
lead to mental health problems, such as depressive symptoms (2), burnout, eating disorders,
and, in severe cases, suicide (3, 4). Depression is one of the leading causes of non-fatal health
loss worldwide (5). The prevalence of depression among college athletes globally has been
found to range from 15.6% to 21.0% (6), with several top athletes having reported that they
suffer from serious depression (7). Thus, it is highly possible that the incidence of mental
health problems, their severity, and the risk of developing symptoms have become serious
challenges for athletes (8). However, not all athletes develop mental health problems. Some
athletes can respond flexibly when faced with stressors (9). Conversely, people with a negative
predisposition, such as those with a higher level of vulnerability, are more likely to display
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maladaptation when faced with a stressful event than those with a
more positive predisposition (10).

Several models of cognitive vulnerability to depression have been
presented. Abela and Sarin (11) proposed the weakest link
hypothesis, which examines the influence of multiple measures of
that a
maladaptive score on a set of indices is the best predictor of risk

cognitive  vulnerability, postulating person’s  most
for depression. Individuals’ overall propensity to depression may lie
solely with their most vulnerable cognitive characteristics. Thus,
indices of a person’s average vulnerability may be relevant in
predicting depression. Yamaguchi et al. (12) developed the weakest
link model, focusing on athletes’ vulnerability to explain the
development of mental health problems among them. Vulnerability
refers to a cognitive structure that is susceptible to stress (13) and
is defined as “a susceptibility to damaging oneself, a possible state
of brittle or emotional hurt” (14). According to this model, athletes
with high levels of vulnerability may suffer damage to their mental
health if they encounter an injury factor, which may worsen their
competitive performance or even lead to a mental health disorder
(12). In fact, vulnerable individuals are more likely to develop
negative interpretations of an event when faced with stress factors,
resulting in the development of depression (15, 16). Furthermore,
people with a negative predisposition, for example, those with a
likely to display
maladaptation when faced with a stressful event than those with a

higher level of vulnerability, are more
more positive predisposition (10). Therefore, athletes’ level of
vulnerability can affect their level of psychological distress and pain.

Studies on vulnerability showed that women score significantly
higher on vulnerability than men, indicating that they are more
vulnerable (17). It has also been established that, compared to
other students, freshmen are more vulnerable (18). In addition, a
relationship between vulnerability and mental health (General
Health Questionnaire) and depressive symptoms (self-rating
depression scale) has been reported (12, 17). Moreover, positive
correlations have been confirmed between stress vulnerability,
anxiety symptoms, and depression symptoms in medical and
humanities students (19). Furthermore, Satici (20) reported that
vulnerability has a negative path of hope and well-being, and that
high vulnerability leads to low wishful thinking and contributes to
a decline in happiness. Therefore, the higher the vulnerability, the
more the person’s mental health would be impaired, and more
depressive symptoms would be displayed. Since vulnerability is
related to mental health symptoms, it is important to focus on an
individual’s vulnerability to prevent mental health disorders related
thereto.

Research on this topic, thus far, has been limited to cross-
sectional studies. Previous studies have clarified the correlation
between factors related to vulnerability, but they have been unable
to grasp the temporal precedence between these variables.
Therefore, it has not yet been clarified whether depressive
symptoms increase due to high vulnerability, or whether increased
depressive symptoms lead to higher vulnerability. For example,
when an athlete faces a stress factor, the athlete may be negatively
affected by it and exhibit depressive symptoms. Conversely, when a
stress factor is present, the athlete’s depressive symptoms may
increase, leading to further negative effects. The exact mechanism
remains unclear. theories

Cognitive of depression define
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vulnerability as an internal and stable feature of individuals that
predisposes them to develop depression following the occurrence
of negative events (21). According to Abela and Hankin (22), the
higher an individual’s level of cognitive vulnerability, the less
stressful the negative event need to be to trigger the onset of
depressive symptoms or episodes. Cognitive theorists have
conducted considerable research on the relationship between
vulnerability and depressive symptoms (23-25); however, no study
has been conducted on “vulnerability” alone. In addition, research
on vulnerability factors for athletes has not been conducted.
Examining the causal relationship between vulnerability per se and
depressive symptoms in athletes may contribute to the cognitive
theory of vulnerability.

One of the methods for examining this relationship is an
analytical approach, using a cross-lagged effects model (cross-
lagged panel design), which is a statistical method that uses
longitudinal data and analyzes a causal relationship after
incorporating the possibility that two variables might affect each
other in both directions (26). Previous studies on the causal
relationship between vulnerability and depressive symptoms have
that symptoms

However, it is important to clarify the

assumed depressive (stress response) were

outcomes. causal
relationship between the two variables using a cross-lagged effects
model to confirm whether this assumption is correct. If we assume
that depressive symptoms are the outcome variable caused by
vulnerability, the relationship wherein “the higher the vulnerability,
the more the depressive symptoms are exhibited,” can be
estimated. At this point, logistic regression analysis is considered
useful as a test for examining the degree of depressive symptoms
caused by vulnerability. Logistic regression analysis is a model used
to predict probabilities by linking two-valued variables that
represent the occurrence of events with multiple factors. As an
example of analytical use, it is a statistical method widely used in
various scientific fields (e.g., systems engineering and medicine) to
examine, for example, the occurrence of diseases and the presence
or absence of earthquakes. By using logistic regression analysis for
the variables examined in this study, it would be possible to
estimate the degree to which depressive symptoms are affected by
an individual’s vulnerability.

Previous studies have clarified the strength of the correlation
between vulnerability and depressive symptoms (12, 27). A study
conducted in the field of biological psychiatry reported that
chronic social stress increases vulnerability (28). According to
Ingram and Luxton (15), the route from vulnerability to disorder is
explained by various versions of the vulnerability-stress model, as
the way in which interactions between predisposing factors
(vulnerabilities) and stress influence the development of a disorder.
Furthermore, Zuroff et al. (29) inquired “whether vulnerable
individuals merely describe themselves as being more self-critical
or dependent, or whether they become more self-critical or
dependent when they experience depressive symptoms.” Therefore,
the stressor is expected to increase an individual’s vulnerability
and, consequently, cause a stress response. However, while several
studies have examined the relationship between vulnerability and
stress responses, the aspect of causation is ignored. In fact, when
considering the extent to which a vulnerable state affects stress
responses, researchers stress

regarded the response as the
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dependent variable, and vulnerability was viewed as an intervening
factor between the stressor and stress response. Thus, we believe
that clarifying the temporal and causal relationships between these
two variables can provide a novel perspective regarding the weakest
link model and possibly help in developing an approach to provide
increased early support to vulnerable people. If the cause-and-effect
relationship—such as “when people are emotionally hurt, they
experience increased depressive symptoms”—is identified, it will be
possible to estimate the risk of developing depression, which will
provide an opportunity to prevent mental health problems.

1.1. Purpose

To examine the effect of vulnerability on depressive symptoms,
this study was divided into two parts—Study 1 aimed to elucidate
the causal relationship between vulnerability and depressive
symptoms, and Study 2 sought to examine the effect of vulnerability

on depressive symptoms. The hypothesis of Study 1 is as follows:

HI: There is a causal relationship between vulnerability and
depressive symptoms, of which depressive symptoms are the
outcome.

The purpose of Study 2 was to examine the extent to which the
degree of vulnerability affects depressive symptoms, using logistic
regression. The hypothesis of Study 2 is as follows:

H2: The higher the score for vulnerability, the higher the risk of
depressive symptoms occurring.

2. Study 1
2.1. Survey period

The survey period was divided into Time 1 (from mid-April to
mid-May 2018), Time 2 (from late June to early July 2018), and
Time 3 (October 2018).

2.2. Participants

A total of 248 university athletes (161 men and 87 women;
average age=19.0 years, SD=0.85), completed the entire survey
from Time 1 to Time 3. The participants were student athletes
from university sports teams or sports clubs, who participated in
competitions in the Kanto areas of Japan. Participants from 22
sports—including track and field, soccer, baseball, and basketball—
who competed at international, national, and regional levels were
included in this study. Athletes who participated for leisure or
refreshment purposes were not included. Athletes who had
developed injuries or illnesses or had left the club during the
research period were excluded, as were staff. It is reported that the
desirable sample size for model verification is 200 samples or more
(30). In addition, although the sample size was 143 in the study
using the cross-lagged model (31), the sample size in our study
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was set to about 200 in consideration of missing responses and
non-participation in the longitudinal survey.

2.3. Method

The survey was administered through the group survey method,
using a questionnaire. Once students had received the questionnaire,
read the section related to ethical considerations on the cover page,
and agreed to participate, they proceeded to respond to the
questions. The completed questionnaires were collected immediately.

2.4. Ethical considerations

Before starting the survey, the participants were fully informed
verbally and in writing that participation in the survey was
voluntary, that they would not be disadvantaged if they did not
participate, and that the results would be used solely for the
purpose of this study. Participants provided informed consent
prior to the study. This study was conducted with the approval of
the institutional review board of the institution to which the first
author belongs (No. 30-103).

2.5. Investigation
The contents of the questionnaire survey were as follows:

2.5.1. Basic attributes

As demographic data, we collected participant information
regarding their gender, age, grade, and the sport types they
participated in.

2.5.2. Athletic vulnerability scale

This scale was developed by Yamaguchi et al. (17) to measure
athletes’ vulnerability. It consists of 12 items with three factors:
vulnerability toward low interpersonal evaluation, vulnerability
toward unstable performance, and vulnerability toward denial or
being ignored by others. Participants were to respond using a
rating scale from 1 (“I completely disagree”) to 4 (“I completely
agree”). In this scale, the higher the score of vulnerability (easier to
hurt the mind), the more likely it is to lead to mental health
problems. The average score of all items was taken as the
respondent’s score on this scale.

2.5.3. Depression affinity self-evaluation scale

Zung’s Self-Rating Depression Scale (32) was used to measure
depressive symptoms. Participants responded on a four-point scale
from 1 (“some of the time”) to 4 (“most of the time”); the higher
the score, the more likely the person is to be depressed.

2.6. Analytical method

An analysis of variance with correspondence was used to
determine how vulnerability and depressive symptoms change over
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time, based on measurements at three-time points. Next, a causal
relationship was estimated, using a three-wave cross-delay-effect
model. We specifically verified the cross-lagged effects model for
three waves (Time 1, Time 2, and Time 3), using structural
equation modeling. The comparative-fit index (CFI), goodness-of-
fit index (GFI), adjusted goodness-of-fit index (AGFI), and root-
mean-square error of approximation (RMSEA) were used as
indicators of the goodness of fit of the model. We used IBM’s
SPSS Statistics [IBM SPSS Statistics for Windows, version 28 (IBM
Corp., Armonk, NY, United States)] and the Amos 28 software
programs for data analyses.

2.7. Results

2.7.1. The causal relationship between vulnerability
and depressive symptoms

The analysis of variance showed that vulnerabilities and
depressive symptoms fluctuate over time. Vulnerability increased
more during Time 3 than during Time 1 or Time 2. Depressive
symptoms were higher in Time 1 than in Times 2 or 3 (Table 1).

Analysis by the cross-lagged effects model showed a significant
relationship in the path of vulnerability in Time 1 to depressive
symptoms, and vulnerability in Time 2 to depressive symptoms,
showing a significant relationship between depressive symptoms
and vulnerability in Time 1 (Figure 1). There was no significant
difference between Time 2 and Time 3 for vulnerability and
depressive symptoms. The model’s goodness of fit was as follows:
CFI =.98, GFI =.98, AGFI =.93, and RMSEA = .07.

3. Study 2
3.1. Survey period

The survey period was October 2018, the same as Time 3 in
Study 1.

3.2. Participants

The participants were 562 athletes (376 men and 186 women;
average age = 20.1 years, SD = 1.30), who belonged to a competitive
athletic club or university in the Kanto area. Participants from
Study 1 were not included. Participants from 21 individual sports
and team sports—such as track and field, gymnastics, and soccer—
who competed at international, national, local, prefectural, and
district levels were included in this study.

10.3389/fspor.2022.1003342

3.3. Survey method

The survey method was the same as that for Study 1.

3.4. Ethical considerations

The ethical considerations were the same as those in Study 1.

3.5. Investigation

The questionnaires used were the same as those used for Study 1.

3.6. Analytical method

We investigated the effect of vulnerability on depressive
symptoms. First, the descriptive statistics for each variable were
calculated, and t-tests and analysis of variance were performed to
clarify the confounding factors obtained from the demographic
data. Subsequently, the degree of influence (odds ratio) on
depressive symptoms was examined, based on the vulnerability
score. The vulnerability score was classified as a median, two-
valued variable (high group/low group), and taken as the
independent variable, and the depressive symptom score was
classified by the cutoff value of 47 points (33), which is considered
as “moderately depressed.” A binomial logistic regression analysis
was performed with the two-valued variable as the dependent
variable, and the confounding factors as the covariate. We used
IBM’s SPSS Statistics [IBM SPSS Statistics for Windows, version 28
(IBM Corp., Armonk, NY, United States)] software program for
data analyses.

3.7. Results

3.7.1. Effects of vulnerability on depressive
symptoms

The analysis revealed gender and age as confounding factors;
women scored significantly higher on the vulnerability scale than
men, and older people were shown to be more vulnerable than
younger people. Based on these findings, the abovementioned
confounding factors were captured as covariates in the logistic
regression analysis.

The logistic regression analysis showed that when the low
vulnerability group was 1.0, the high vulnerability group had a 1.7-

TABLE 1 Time-series basic data and results for vulnerability and depressive symptoms.

Time 1 Time 2 Time 3 F-value p-value Multiple comparison
Vulnerability 2.6 2.6 2.7 10.47 001 1<3,p<.01
2<3, p<.001
Depression 40.7 40.5 39.3 423 .05% 1>3,p<.05
2>3,p<.01
*p <.05, ***p <.001.
Frontiers in Sports and Active Living 04 frontiersin.org


https://doi.org/10.3389/fspor.2022.1003342
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

Yamaguchi et al.

fold increased risk of moderate or higher depression (Exp f=1.70,
95% confidence interval = 1.02-2.83, p <.05; Table 2).

4. Discussion

The purpose of this study was to explore the causal relationship
between vulnerability and depressive symptoms in Japanese
university athletes, and to examine the effect of high vulnerability
on depressive symptoms.

4.1. The causal relationship between
vulnerability and depressive symptoms in
Japanese university athletes

The cross-delayed effect model in Study 1 revealed that all paths
from vulnerability to depressive symptoms were significant, and that
all paths from depressive symptoms to vulnerability were not
significant. Accordingly, it was possible to estimate the causal
relationship between these variables. However, caution is needed
with respect to the model’s goodness of fit indices, which were.90
or higher for the CFI, GFI, and AGFI, and.07 for the RMSEA (34).
While an RMSEA <.06 is considered acceptable (35), an
RMSEA > .10 is not (36). Based on these criteria, although the

TABLE 2 Results of the effects of vulnerability on depressive symptoms.

Odds ratio 95%

Confidence

p-value

10.3389/fspor.2022.1003342

CFI, GFI, and AGFI were within the reference values, the RMSEA
was not sufficiently good. Therefore, increasing the number of
participants and including more error correlations could improve
the model’s fit. However, we believe that such actions are arbitrary
and not highly desirable. Based on Shi et al.’s (37) assertion that
the model size has an important impact on the population values
of CFI and RMSEA, in the present study, we postulated that
increasing the number of participants would stabilize the fit of the
model. Indeed, we found that the model size (p) significantly
affected the population values of the CFI, TLI, and RMSEA. Even
if the model fit exceeds the standard value, it may be possible to
bring about a fit that falls within the standard value by increasing
the sample size. Hence, it would be desirable to conduct a new
survey instead of increasing the sample size arbitrarily. Therefore,
based on this study’s results, further investigation is recommended
in future research. Regarding the estimation of causality using the
cross-delayed effect model, no significant difference was found in
any of the paths from depressive symptoms to vulnerability. Thus,

symptoms
vulnerability increases. Previous studies dealing with vulnerability

the manifestation of depressive escalates  when
and depressive symptoms have treated depressive symptoms as
outcomes due to vulnerability (12, 17, 33). From this, it has been
reported that there is a positive relationship between vulnerability
and mental health and depressive symptoms, and that the more
vulnerable the person, the poorer the mental health. However,
although causal relationships have not been estimated in those
studies, more conclusive results were obtained in the current study
by estimating the causal relationships. Vulnerable individuals
display a negative interpretation of life events only when they are

confronted with certain stressors, which places them at high risk

intervals ) ) )
for depression and other diverse negative outcomes (15). Moreover,
Vulnerability 022 1.704 039 1.027 2825 when confronted with a new situation, a vulnerable person’s first
Gender 103 1.109 704 0.651 1.890 thought might be that they will fail at a newly learned task or they
Age 002 1002 659 0.995 1008 should avoid a new acquaintance (38). From this, it can be inferred
that vulnerable people perceive events in a negative light, causing
—2.286 102 001 o
them to feel extra hurt, and as a result of that reaction, it leads to
P <05, depressive symptoms and poor mental health.
Time 1 Time 2 Time 3
Vulnerability Vulnerability Vulnerability
Time 1 Time 2 Time 3
Depression Depression Depression
* AFokk ns. . .
p <.05, p <.001, 7 = not significant
Note: The numbers in the figure are standardized coefficients.
FIGURE 1
Estimated results of a causal relationship between vulnerability and depressive symptoms.
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4.2. Effects of the degree of vulnerability on
depressive symptoms

The logistic regression analysis was performed in Study 2, which
showed that those with high vulnerability were 1.7 times more likely
to develop depressive symptoms than those with low vulnerability.
These facts support the hypothesis of this study: “the higher the
score of vulnerability, the higher the risk of depressive symptoms.”
Based on the above results, we will subsequently discuss the causal
relationship between vulnerability and depressive symptoms, and
the effect of vulnerability on depressive symptoms. Regarding the
effect
symptoms were estimated as an outcome, caused by vulnerability

of wvulnerability on depressive symptoms, depressive
in the previous cross-delayed effects model. Examining how
different degrees of vulnerability affect depressive symptoms
revealed that the group with high vulnerability was 1.7 times more
likely to have depressive symptoms than the group with low
vulnerability. In other words, those with high vulnerability were
approximately twice as likely to develop depressive symptoms than
those who were less vulnerable; this indicates that people with high
vulnerability were at a higher risk of developing depression. Xiao
et al. (39) evaluated vulnerabilities and depressive symptoms in
Chinese university students using a hierarchical linear model
analysis. Their results support the findings of this study, as it
showed that those with high vulnerability scores have significantly
more depressive symptoms than those with low vulnerability
scores. Higher weakest link scores would be associated with greater
increases in depressive symptoms following negative events (11,
40). According to Abela and Sarin (11), this provides support for
operationalizing cognitive vulnerability to depression by utilizing a
weakest link approach.

4.3. Vulnerability and depressive symptoms
according to the weakest link model

Focusing on vulnerability, it is predicted that the degree of
subsequent depressive symptoms will differ, depending on the
In fact, the
vulnerability differed from the results of the logistic regression

degree of individual vulnerability. degree of
analysis. Given these facts, we could demonstrate the psychology-
based “weakest link model” proposed by Yamaguchi et al. (12).
Originally, the weakest link model was outlined in engineering as
follows: “when a chain is pulled, it begins to break at the weakest
part of the chain and gradually collapses” (41, 42). Therefore, it
shows that vulnerable people’s mental health, which is initially
good, is gradually damaged when their weak and fragile parts are
attacked. For

threatening, they recall it repeatedly, which leads to increased stress

instance, if adolescents experience hurt as
(43). This is exactly what the weakest link represents. Previous
studies have examined the link between vulnerability and all stress
responses. However, in most of those studies, researchers judged
that vulnerability was the causative variable and stress response
was the outcome. Since the path coefficient was significant and the
model’s goodness of fit was within the permissible range, as

previously shown, causality could be inferred; it was appropriate to
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attribute causality to vulnerability, with depressive symptoms as the
outcome. In other words, since vulnerability was the cause and
depressive symptoms were the result, it was consequently suggested
that vulnerability is associated with depressive symptoms, and that
the higher the vulnerability score, the stronger its effect on
depressive symptoms. From this, the weakest link model was
proven, and it was found that when there is an event in which a
person can easily be hurt, the person’s mental health is more and
more damaged from that incident. In addition, according to Abela
and Sarin (11) who advocated the weakest link approach, their
study revealed that participants’ “weakest links” interacted with the
occurrence of negative events to predict increases in depressive
symptoms. This study has shown that vulnerability is the causative
variable; therefore, we think that further research based on the
weakest link will be necessary in the future.

Yamaguchi et al. (44) also examined the impact of mental health
as an outcome of vulnerability and suggested that those with high
vulnerability are approximately twice as likely to experience
health
vulnerability. Therefore, it is conceivable that vulnerable people are

deteriorated mental compared to those with low
more likely to experience poorer mental health. In terms of
depressive symptoms and mental health, people who are easily
hurt have poorer mental health, implying that early intervention
for vulnerable individuals is important. For example, having a
social network and team support is an effective way to prevent
depression in college athletes (45). Amemiya and Sakairi (31)
noted that teammates’ support is important for athletes. When
interpersonal problems arise due to excessive competition within
the team, athletes are unable to receive sufficient support from
their teammates, which functions as a stressor for interpersonal
exhaustion. Furthermore, the persistence of such symptoms may
cause more serious psychological problems (31). These findings
demonstrate the importance of a functioning support system for
athletes who are particularly vulnerable. According to Yamaguchi
et al. (9), vulnerable athletes need to be provided with appropriate
emotional support to cope with stressful situations, as they rely
heavily on a stress management strategy for emotional regulation.
For this reason, it is important to provide emotional and
teammate-related support for vulnerable athletes. However, in
competitive sports, wherein high performance is imperative, the
susceptibility of individuals and the need for support may be
perceived as “individual weakness.” It has also been pointed out
that excessive stress may lead to burnout and mental health
problems (46). In both cases, a preventive approach is important.
Hence, the findings of this study imply the need to prevent the
development or progression of depressive symptoms in athletes,
and this can be used to emphasize the promotion of support for
maintaining good mental health. We think that it is important to
understand mental health by considering a person’s weakest link.

4.4. Limitations

This study has two limitations. The first concerns the timing of
the survey. The survey was conducted at intervals of three months
—that is, in April, July, and October. When conducting a
longitudinal survey, it is preferable to have an interval of two to
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three months. However, the month of April, in which the survey was
first conducted, was the beginning of the new semester—a period of
excessive vulnerability for some students. Regarding depressive
symptoms, a significant difference was observed from Time 2 to
Time 3. Therefore, it is possible that experiences of depressive
symptoms are more likely to occur during autumn than in spring.
Thus,
important and must be taken into consideration.

setting the survey timing appropriately is seemingly

The second limitation is the absence of stress responses other
than depressive symptoms. In this study, depressive symptoms
were defined as outcomes. However, psychological variables other
than depressive symptoms that adversely affect mental health were
predicted. In fact, Yamaguchi et al. (44) conducted research using
mental health as an outcome and obtained similar results.
Examining factors associated with depressive symptoms and other
stress responses and vulnerability may help vulnerable athletes
develop coping strategies for maintaining good mental health.
Concomitantly, caution must be exercised when interpreting
causality. We used a cross-delay effect model to try to estimate the
causal relationship between vulnerability and depressive symptoms
this time. A causal relationship was estimated only with the
obtained data. Although the cause and effect relationship—that
people who are easily hurt daily are more likely to develop
depressive symptoms—has been confirmed, it is necessary to
conduct interview surveys and examine the pathway from hurt to
depression. However, further careful verification is necessary in the
future.

Additionally, we included athletes who compete at various levels,
ranging from international to local. Although an examination of the
confounding factors in Study 1 did not reveal a significant difference,
the degree of depressive symptoms may differ depending on the
competition level. Therefore, future research should consider the
differences between individual and group competitions, as well as
those between each competition level.

Based on the above, we can expect the development of research
that will focus on the prevention, maintenance, and improvement
of athletes’ mental health by considering and analyzing the issues
listed above, as well as developing strategies to prevent depression.

5. Conclusion

In this study, we aimed to explore the causal relationship between
vulnerability and depressive symptoms, and examine the effect of
high vulnerability on depressive symptoms among Japanese
university athletes. The results showed that all paths from
vulnerability to depressive symptoms were significant, indicating
that vulnerability is a causal factor for depression. Additionally,
those with high vulnerability were 1.7 times more at risk of
depressive symptoms by than those with low vulnerability. From
the sport psychology perspective, understanding athletes’ degree of
vulnerability is important to prevent adverse effects on their
mental health. This is expected to stimulate the development of
research focused on preventing mental health problems, as well as
maintaining and improving mental health. In the future, it will be
necessary to develop mental health support for vulnerable
people according to the weakest link model. In addition, regarding
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the fact—which was verified in this study—that depressive
symptoms increase when one is emotionally hurt, it is important
to conduct an interview survey to understand the pathway from
emotional hurt to depressive symptoms.
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