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� Identity related to anime, idol, and hip-hop was positively associated with adverse psychological outcomes.
� Identity related to fashion and sports had no association with positive or adverse psychological outcomes.
� Perceived reputation mediates adverse psychological outcomes.
� Neural network can predict psychological problems based on cultural preference.
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A B S T R A C T

Subculture, includes animation, comics, games (ACG), and idol fan culture, is popular among young generations
in Japan. Previous studies have shown different psychological outcomes within different subcultural groups;
however, underlying mechanisms remain unclear. This study proposes that subcultural identity may play a crucial
role in mental health outcomes by interweaving social support and reputation. We examined the interplay be-
tween subcultural identity, social support, reputation, and different psychological outcomes through structural
equation modeling (N ¼ 300). Furthermore, we trained neural networks (NN) by applying a deep learning al-
gorithm to predict psychological outcomes of different subcultures. The results suggest identity related to anime,
idol, and hip-hop was positively associated with anxiety, aggression, depressive symptoms, and suicidal ten-
dencies. By contrast, fashion and sports identities associated with no adverse or positive psychological outcomes.
Perceived reputation mediates adverse psychological outcomes in the ACG, idol, and hip-hop groups. The highest
accuracy in our NN reached 71%, indicating that NN could be an effective tool for predicting mental problems.
Our work points up an urgent need to improve the mental health of the young generation by de-stigmatizing
discriminated cultural groups.
1. Introduction

Subcultural, in opposition to dominant culture, such as animation,
comics, and games (ACG), and fan culture, is prevalent among young
adults in Japan (Chandler-Olcott and Mahar, 2003). Researchers have
discovered the importance of subculture-related activities in producing
common identification and providing social support, thereby generating
a significant impact on attitudes and behaviors (Horowitz and Vigil,
1990; Shildrick and MacDonald, 2006). Also, subcultural elements help
to build group identity and reputation for youths in Japan (Ishii, 2014).
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erates various clinical symptoms; for example, goths were discovered to
have a tendency toward depression and self-harm (Bowes et al., 2015).
By contrast, sports encourage better health situations (Wann and Ste-
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reputation and psychological outcomes, including depressive symptoms,
anxiety, hostility, aggression, suicidal ideation, and empathy concerns.
Our theoretical model is presented in Figure 1.

1.1. Subculture identity and various psychological outcomes

Subcultural identity is based on the identification of specific ethics,
music, dress codes, and other cultural elements (Shildrick and MacDonald,
2006). Our research focused on the influence of youth subcultural identity
on psychological outcomes. Specifically, identities related to anime, idol
fandom, hip-hop, fashion, and sports are taken into consideration.

The reason we choose anime, idol culture is that although they
comprise large proportion of youth entertainment in Japan, they
commonly relate to stigmas such as “Dasai” or “Otaku” (Dasai refers to an
out-of-fashion, unattractive appearance; Otaku describes people who are
homebodies) and induce school-related problems like non-attendance, or
isolation (Leshner et al., 2018). Hip-hop, however, is a
newly-controversial topic, with some endorsing its rebellious spirit while
others relate it to youth delinquency (Crooke et al., 2020; Robinson et al.,
2018; Ter Bogt et al., 2013). By contrast, sporty and fashionable char-
acters are endorsed among youth (Ishii, 2014).

More importantly, empirical studies have highlighted different sub-
cultures result in different psychological outcomes. Bowes et al. (2015)
found that goth identity followed the risk of depression and self-harm.
Anime or idol fans perceive serious discrimination, which could induce
depressive symptom (Leshner et al., 2018, 2020). In contrast, sports fan
identity is associated with better psychological wellbeing (Wann and
Stephanie, 2005). Belonging to each subculture group may underpin
one’s social fame and network in a common or specific way, suggesting
the linkage involving subcultural identity and ultimate psychological
status, especially among the young generation.

1.2. Subculture identity and social support

Common identity provides the basis for exchanging social support
(McNamara et al., 2021; Shildrick and MacDonald, 2006). Study shows
that, a person’s willingness to help a stranger in distress is enhanced
when the stranger is perceived to share a relevant social identity with the
helper (Levine et al., 2005). For usually-adverse subculture groups, easily
exposed to injustice, the perception of sharing common identity with
another forms the basis for exchanging resource and emotional support
to tackle daily difficulties (Haslam et al., 2005).

According to Cobb’s (1976) definition, social support refers to being
cared for, respected, and valued. Research on sports fans shows that the
Figure 1. Theore
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common identity and fan relationship is highly valued, which builds
strong social support within the group (Wann and Stephanie, 2005).
However, the anime or idol fan group, which possesses a lower self and
group evaluation (Leshner et al., 2018), could result in ineffective social
support.

1.3. The reputation of subculture groups

According to socioanalytic theory, social identity and reputation are
crucial interrelated components to define one’s personality (Gottlieb
et al., 2021; Hogan, 1983). Identity denotes how actors see themselves,
which is personal narrative, while reputation denotes how an actor be-
lieves that others will perceive them, which established by social
observation. Reputation and self-identification accounts for the individ-
ual differences in personality, attitudes, competent performance and
mental status (Gottlieb and Gøtzsche-Astrup, 2020; Wihler et al., 2017).
Among youths, subcultural identity may influence their percept on
reputation, which is reflected as psychological differences.

Studies on online Ana groups have revealed that rebuilding reputa-
tion is the central activity within group. The Ana group is an online
community that encourages young people to obtain super-slim bodies
through fasting or vomiting and affirms anorexia and bulimia as legiti-
mate lifestyles. As this unhealthy lifestyle will not receive positive
recognition and support from outside society, within such groups,
members tend to justify their lifestyle by stating, ‘Starvation is the most
fun a girl can have’ (Crowe and Hoskins, 2019; Gailey, 2009).

Also, a Japanese high school study showed that reputation is impor-
tant among peers. Among high school peers, groups are divided and
ranked according to subcultural elements (Ishii, 2014). Groups possess-
ing characteristics such as sporty and fashionable enjoy a higher repu-
tation. However, students with less attractive appearances, or enthusiasm
for anime face stigma. Studies note that perceived reputation is a robust
predictor of mental health problems (Foster et al., 2021). Similarly, we
speculate that youth in lower-reputation groups are linked to various
adverse psychological outcomes.

1.4. Hypothesis

Subcultural identity, social support, and reputation are related to
loneliness, depression, and anxiety (Bowes et al., 2015; Leicht-Deobald
et al., 2018). However, previous research has concentrated on individual
relationships rather than on combining these factors. To understand the
mechanism by which subcultural identity, social support, and reputation
jointly contribute to youth psychological outcomes, we proposed that:
tical model.
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H1. Different subcultural identities are associated with various psy-
chological outcomes.

H2. Different subculture identities are associated with various psy-
chological outcomes, and they are mediated by social support.

H3. Different subcultural identities are associated with various psy-
chological outcomes, and they are mediated by reputation.

2. Method

2.1. Sample size and subjects

Depressive symptomsmeasured by the BeckDepression Inventorywere
considered as the main outcome and typically have a moderate effect (f2 ¼
0.15) (Seggar et al., 2002). Using G-power with an error probability of α ¼
0.05 and 0.8 power, we calculated the lowest sample size of 90 to detect a
moderate difference. To better control the response quality, we finally
enrolled 300 Japanese participants. The target subjects were young adults
(average age: 21.3; standard deviation: 4.3 years) without psychological
disease.Theparticipantswere informedof the study’s purposeandprovided
informed consent. The research was approved by the ethics committee of
Tohoku University and compiled between September to December 2021.

2.2. Measurements

2.2.1. Subculture identity
The five categories of subculture “ACG,” “idol,” “sports,” “fashion,”

and “hip-hop” were included. The social identification measure of
Doosje et al. (1995) was adjusted to check for subcultural identity.
Participants have to rate on a scale from 1 ¼ ‘not at all’ to 7 ¼
‘extremely’ to questions ‘I see myself as a member of the ACG (anime,
comic, game)/sports/idol/fashion/hip-hop group’. Participants were
allowed to choose a rating identity score under each subculture group.

2.2.2. Social support
Social support was measured using the Japanese version of the Duke

Social Support Index (DSSI-J) (Zimet et al., 1988), with high reliability
and validity (Cronbach's α ¼ 0.868, GFI ¼ 0.916). Twenty-five items
were measured on a 5-point Likert scale, with higher scores indicating
higher support. Specifically, nine items were used to define emotional
support (i.e., Do you listen to by family and friends, can you talk about
your deepest problem?); six items were used to define instrumental
support (i.e., Do family or friends ever help you shop or run errands for
you?) and seven items were used to define perceived support (i.e., Do
family and friends ever help you out with money?).

2.2.3. Reputation
To simplify the measurement of reputation, we used two items to

assess perceived group and personal reputation brought with subculture
identity (“My group is reputable”) and personal (“I feel reputable because
I belong to this group”). Responses were made on a 7-point Likert-type
scale, from 1 ¼ strongly disagree to 7 ¼ strongly agree. A higher value
suggests a better reputation.

2.2.4. Outcome measurement
Depressive symptoms were evaluated using the Japanese version of

the Beck Depression Inventory-II (BDI-II) (Kojima et al., 2002) with 21
items. The score ranges from 0 to 63, with higher scores indicating more
depressive symptoms.

Anxiety was measured using the State-Trait Anxiety Inventory (STAI)
with 40 items. Of the 40 items, 20 items measure the recent anxiety state,
and 20 items measure anxiety in one’s personality. Both range from 20 to
80, with a higher summed score indicating a higher anxiety status (Iwata
and Mishima, 2016).

Aggression was measured using the State-Trait Anger Inventory
subscales. The state and personal traits of anger were included. In both
3

domains, scores ranged from 10 to 40, with higher summed scores
indicating a more aggressive status (Shimoda and Terasaka, 2012).

Suicidal ideation was measured using the Japanese short version of
the suicidal ideation scale with six items; the total range is from 0 to 12,
with higher scores indicating higher suicidal trends (Sato et al., 2014).

Empathy was measured using the Japanese version of the Interper-
sonal Reactivity Index with 28 items that were divided into four sub-
scales: fantasy (FS), personal taking (PT), empathetic concern (EC), and
personal distress (PD). The range is from 7 to 35 for each group of sub-
items; the higher the sum score, the better the individual’s empathetic
ability (Xiao and Toyama, 2020).

2.3. Statistical analysis

We aimed to detect multiple associations within different subculture
groups across metrics, including social support, reputation, and various
psychological outcomes using a two-step approach.

First, we applied the structural equation model (SEM) to test whether
subcultural identity, social support, and psychological outcomes were
synergistically associated. The maximum likelihood (ML) was used for
estimation and testing in SEM. In this method, parameter estimates are
obtained by maximizing the likelihood function derived from the
multivariate normal distribution. Identity under each subculture group,
social support and reputation were inputted as original value. Psycho-
logical measurements were inputted with standardized z-score due to
large range differences.

As our hypothesis focuses on the difference between subcultural
groups, we set ACG, idol, and hip-hop in one group to build one latent
subcultural identity and fashion and sports in another. The reason for this
separation is that Anime and Idol's culture have consistently suggested
unfavorable social fame and were responsible for school-related problems
like non-attendance or isolation (Leshner et al., 2018). Recent studies also
pointed out that Hip-hop, a newly controversial topic, has related to youth
delinquency, violence and health behaviors such as tobacco use (Ter Bogt
et al., 2013; Crooke et al., 2020; Robinson et al., 2018). To this end, we
combined Anime, Idol, and Hip-pop as ‘unfavorable’ subculture groups.
Whereas Sports and Fashion usually have a favorable trend toward social
reputation and physical-mental status among the youth. Therefore, we
consider Sports and Fashion have different latent characteristics compared
to the ‘unfavorable’ (Anime, idol and hip-hop) group. For the psycholog-
ical outcomes, we categorized depression, aggression, and anxiety into
adverse psychological outcome group, depression and suicide into the
severe adverse psychological outcome group, and empathy into positive
psychological outcome group. The reason for this arrangement is that
depression, aggression, and anxiety frequently occur together clinically
and are fundamentally adverse psychological symptoms, which can also be
seen from our association matrix (Appendix A). Additionally, depression is
the leading cause of suicide (Im et al. 2017), and suicide tendency as the
severe phenotype of depressive symptoms (Dong et al., 2018). Whereas
positive psychological outcomes should be measured separately for
empathy. In total, we built 2� 3¼ 6models.We ruined SEMunder STATA
16 (StataCorp LP, College Station, TX, USA). The results include the path
coefficient with the level of significance and goodness of fit of the model.

Second, to verify the associations between subcultural identity and
psychological outcomes, we built neural network (NN) based on a deep-
learning algorithm. The NN metrics can be quantified using numerical
values. Once the network is trained to fit the values, we can reveal the
potential associations within the metrics by modifying specific inputs of
the network and observing the corresponding outputs.

The NN we built were composed of several dense layers as shown in
Figure 2. Frist, NN with one hidden layer of 16/32/64 units were con-
structed. And thenNNwith two hidden layers of 32 units in each layerwere
tested. In the end, NN with three hidden layers, with 32 units in each layer
were applied. We changed the number of layers and units to observe the
influence of the network width and depth on prediction accuracy. The in-
putswerefive subcultural identities: ACG, idol, sport, fashion, and hip-hop.



Figure 2. Network structure.
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ReLu was used as the activation function for the hidden layers as it is less
computationally expensive and often generate good performance (Agarap,
2018). The output was fed to linear activation for psychological outcomes:
depressive symptoms, aggression, anxiety, suicidal tendency, and empathy.

3. Results

Table 1 presents the basic information on the sample. The variables'
correlation matrix is presented in Appendix A. It shows that most of our
variables interact with each other, among which the associations of five
subcultural identities are also significant, indicating that the subculture
identity we measured collapsed, so it was necessary to proceed with the
structure equation model.
Table 1. Demographic character.

Mean Std. Deviation Min Max

Age 21.29 4.331 15 29

Subculture identity

ACG 2.977 1.855 1 7

Sports 3.030 2.004 1 7

Idol 2.180 1.662 1 7

Fashion 2.546 1.692 1 7

Hip-hop 2.163 1.525 1 7

Reputation

Group reputation 3.530 1.595 1 7

Personal reputation 3.460 1.597 1 7

Social support

Emotional support 0.050 0.023 0.022 0.111

Instrumental support 0.087 0.043 0.033 0.167

Perceived support 0.067 0.033 0.029 0143

Empathy

Empathetic concern 22.233 3.312 11 33

Perspective taking 21.413 3.443 12 35

Fantasy scale 21.446 4.123 11 34

Personal distress 21.587 4.138 8 34

Aggression

Anger state 17.160 7.428 10 40

Anger trait 20.630 7.393 10 40

Anxiety

Anxiety state 45.273 10.747 20 79

Anxiety trait 50.100 3.111 40 62

Depression

Beck Depression Inventory�II 16.987 13.672 0 63

Suicidal tendency

Suicidal ideation scale 2.677 3.156 0 12

N 300; 150 female 150 males; Single 291 Married 9; student 170; informal
employment 32; formal employment 48; civil servant 7; self-employed 4; free-
lancer 5; housewife 9; no job 15; medical service 4; others 6.
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3.1. Results of the structural equation models

Figure 3 presents standardized results of structural models (1) (2)
(3). In the first SEM model, a higher level of latent subculture identity
was associated with adverse psychological symptoms directly (βdirect ¼
.22, p < 0.01). Second, direct effect of subcultural identity on reputa-
tion is seen (βdirect ¼ .48, p < 0.001), so well as reputation’s direct effect
on adverse psychological outcomes (βdirect ¼ -.26, p < 0.01). Therefore,
mediation effect of reputation on the association between subculture
identity and adverse psychological outcomes is significant (βindirect ¼
-.21, p < 0.01). Similarly, in structural model (2), latent subculture
identity was directly associated with psychological outcomes con-
structed by indicators of depressive symptom and suicidal tendency
(βdirect ¼ .33, p < 0.001), and the association is stronger than model (1).
This might be due to the relation of depression and suicidal tendency (β
¼ .618, p < 0.05 in Appendix A) is stronger than connection between
depression and aggression or anxiety (β ¼ .515, p < 0.05 and β ¼ .566,
p < 0.05 in Appendix A). Aso, mediation effect of reputation on the
association between subculture identity and adverse psychological
outcomes is significant (βindirect ¼ �.23, p < 0.01). In model (3), direct
association between subcultural identity and empathy is not significant
(βdirect ¼�.15, p> 0.05) but still, mediation effect of reputation exists in
this line (βindirect ¼ .68, p < 0.01). The first three models indicated
reputation’s significant role in youth psychological outcomes, that
higher reputation youth identified with ACG, idol, hip-hop culture
perceived, the less likely they could develop depressive symptom, sui-
cidal tendency, aggression, anxiety status but more likely to be empa-
thetic towards others. On the other hand, as subculture identity was not
significantly associated with social support (βdirect ¼ �.084, p > 0.05,
βdirect ¼ �.084, p > 0.05, βdirect ¼ �.077, p > 0.05 respectively), the
mediation effect is not valid.

Figure 4 presents standardized results of structural models (4) (5)
(6), where identification with sports and fashion were used to construct
latent subcultural identity. Frist, no direct association with psycho-
logical symptom was observed. Compared with first three models, the
coefficient value of subcultural identity and reputation were higher
(βdirect ¼ .82, p < 0.001, βdirect ¼ .81, p < 0.001 and βdirect ¼ .82, p <

0.001 for model (4) (5) (6)). However, direct effect of reputation on
psychological symptoms was not significant (βdirect ¼ �.36, p > 0.05,
βdirect ¼ �.42, p > 0.05 and βdirect ¼ .42, p > 0.05 in model (4) (5) (6)).
This indicating although youth identified with sports or fashion culture
enjoyed higher reputation, it had not affected depression, aggression,
anxiety, suicidal tendency, or empathy. It might because youth attrac-
ted to sports and fashion already possessed better mental status,
therefore, reputation from outside does not matter so much for their
inner mental situations. As reputation’s direct effect on psychological
outcomes was not significant in this group, the mediation effect of
reputation was not eminent. Also, subculture identity was not signifi-
cantly associated with social support (βdirect ¼ .13, p> 0.05, βdirect ¼ .13,
p > 0.05, βdirect ¼ .12, p > 0.05 respectively), the mediation effect is not
valid.



Figure 3. Standardized results of structural model (1) (2) (3), *p < 0.05 **p < 0.01 ***p < 0.001.

Figure 4. Standardized results of structural model (4) (5) (6), *p < 0.05 **p < 0.01 ***p < 0.001.
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3.2. Goodness of fit

Table 2 presents goodness of fit of the six structural models we built.
The CFI, denoted comparative index, TLI, denoted Tucker-Lewis index, the
root mean square error of approximation (RMSEA), Standardized Root
Mean Square Residual (SRMR) index and χ2 were usually used to measure
the performance of the structural equation model. Values of CFI above .95,
TLI above .90, RMSEA and SRMR less than .08 indicating SEM is accept-
able (Hu and Bentler, 1999). A significant χ2 value means that we can
reject a poor fit. However, researchers have pointed out that it is sensitive
to sample size; the larger the sample, the greater the chance of obtaining a
significant level. Therefore, some scholars recommend using the division
of (χ2/df) as a measure of good fit, with values of 5 or less being a common
5

benchmark (Schumacker and Lomax, 2004). Following these criteria, we
built six structural equation models that are acceptable. The R square
shows that above 70% of the variance is explained by our arrangements.

4. Deep learning result of subculture identity and psychological
outcomes

As shown in Table 3, we built NN with various structure. First, NN
with 1 layer and 16/32/64 units applied five categories of subcultural
identity as input and depressive symptom, suicidal tendency, empathetic
value, anxiety, aggression as outputs together; and then we extend the
depth of NN to 2 layers and 3 layers, within which each layer contains 32
units. To improve the NN stability and accuracy, NN structure with more



Table 4. Results in 32-32 NN.

Inputs Prediction

ACG: 7 Depression: 26
Suicidal tendency: 3
Anger state: 17
Anger trait: 25
Empathy: 92
Anxiety: 89

Sports: 7 Depression: 11
Suicidal tendency: 1

Table 2. Goodness of fit summary.

Structural equation model χ2 (df) model vs saturated P R squared CFI TLI RMSEA SRMR

(1) 86.89 (38) 0.000 0.769 0.961 0.944 0.066 0.052

(2) 75.27 (29) 0.000 0.774 0.961 0.940 0.073 0.053

(3) 110.98 (48) 0.000 0.769 0.946 0.926 0.066 0.064

(4) 66.72 (29) 0.000 0.755 0.968 0.951 0.066 0.046

(5) 60.316 (21) 0.000 0.760 0.965 0.939 0.079 0.049

(6) 85.867 (38) 0.000 0.754 0.956 0.937 0.065 0.056

CFI ¼ Comparative fit index; TLI ¼ Tucker-Lewis index.
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complexity, 2 layers with 32 units in each layer was trained focusing on
single psychological symptom. Each NN model was trained for 1000
epochs.

A total of300 sampleswas collected,where80%(n¼240) sampleswere
randomly chosen as the training dataset to build the NNmodel, and 20% (n
¼ 60)were used for validation. The ratio of training/testing setwas decided
arbitrarily as the total amount of data is relatively small. K-fold cross vali-
dation method was applied (K ¼ 5 corresponding the ratio of training/
testing) to randomly and averagely separated the data into five sets.

All of the data were normalized to the range between zero and one
before being input into the network to remove the influence from
different value ranges. The outputs were rescaled to the original range.
Prediction’s accuracy andMean Squared Error (MSE) were used to report
performance of NN in Table 3. Prediction’s accuracy was calculated as:

Accuracy¼ ntrue
ntotal

;

ntrue refers to the number of predictions that match our data and ntotal is
the total number of predictions.

Panel A in Table 3 presents the accuracy of the NNs using all psycho-
logical outcomes as outputs together. The difference between training and
testing prediction accuracy suggested that our NN suffered from under-
fitting problems. Such variation was predictable to some extent as the
amount of output variables outnumbered input variable. Also, sparse units
or simple layers of NN structure cannot extract sufficient features from
inputs for prediction. However, this does not mean that more units are
good for prediction, because they may cause overfitting problems
(Schmidhuber, 2015). Panel B reports the accuracy of NNs using each
psychological outcomes separately as outcome. Except NN for depressive
symptom, there is a rise in accuracy compared with NN integrated all
psychological indicators together as outputs. Therefore, it is reasonable to
say that due to the limited scale of collected dataset, one inputs character
and asymmetrical amount of output characters, other than the lack of
variable association, the initial NNs did not perform well. The highest
accuracy was obtained in the NN test for anxiety (71.6% for the training
Table 3. Performance of NNs.

Structure Accuracy in
Training Set %

MSE Accuracy in
Validation Set %

MSE

Panel A: All the psychological indicators as outputs

16 20.8333 0.034 20.000 0.045

32 24.5833 0.032 25.000 0.046

64 25.8333 0.031 23.333 0.047

32–32 25.4167 0.029 25.000 0.045

32-32-32 25.8333 0.027 28.333 0.044

Panel B: Single psychological indicators as output in 2 layers 32-32 units' network

Depressive symptom 8.745 0.031 6.667 0.049

Suicidal tendency 44.556 0.051 48.333 0.067

Emphatic value 54.155 0.014 56.667 0.021

Anxiety 71.600 0.013 56.667 0.021

Anger state 45.000 0.043 33.400 0.063
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set, 56.6% for validation). The increase in accuracy indicated that a more
delicate NN could serve well to predict specific psychological symptom.

Finally, we present the prediction of psychological outcomes in the
NN with two layer, 32-32 units because it provides more accuracy. For
simplicity, we activated only one specific subcultural identity input and
observed the output results. Table 4 presents the results. Overall, the
prediction from NN is in line with our statistical findings that ACG, idol,
and hip-hop identity could result in higher depression and suicidal ten-
dencies than sports and fashion identity. What is interesting here is that
ACG identity was predicted to have the highest empathy value. This may
relate to the rich imagination contained in anime and manga, and im-
aging other situations may be a first step to empathy.

5. Discussion

This study examined the integration of subcultural identity, social
support, reputation, and various psychological outcomes. In the analysis of
structural equational modeling, ACG, idol, and hip-hop identity were
related to adverse psychological outcomes, whereas fashion and sports
identity were not. Similarly, the neural networks we built predicting
relatively severe psychological outcomes followed with ACG, idol and hip-
hop identity. The negative association between ACG, idol, hip-hop identity
and adverse psychological symptoms can be mediated by reputation.
Anger state: 13
Anger trait: 18
Empathy: 83
Anxiety: 94

Idol: 7 Depression: 17
Suicidal tendency: 5
Anger state:17
Anger trait:21
Empathy: 85
Anxiety: 90

Fashion: 7 Depression: 11
Suicidal tendency: 0
Anger state: 10
Anger trait: 10
Empathy: 88
Anxiety: 103

Hip-hop identity: 7 Depression: 24
Suicidal tendency: 2
Anger state: 10
Anger trait: 22
Empathy: 91
Anxiety: 88
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Specifically, ACG, idol, and hip-hop identity were negatively and
significantly related to depressive symptom, suicidal tendency, anxiety
status, and aggression, indicating youth who identified with above
mentioned subculture elements were related with adverse mental prob-
lems. Such relation is not true for fashion and sports identities. Thus, H1
‘Different subcultural identities are associated with various psychological
outcomes’ was proved. Second, all measured subcultural identities were
weakly related to social support, indicating that H2 is invalid, that social
support could not mediate the association between subculture identity and
psychological outcomes. Third, for ACG, idol and hip-hop group, reputa-
tion had a significant mediating effect on both adverse psychological
outcomes and empathy. Conversely, the mediation effect for sports and
fashion groups was not significant. Therefore, H3 ‘Different subcultural
identities are associated with various psychological outcomes, and they are
mediated by reputation’ was true for ACG, idol and hip-hop group.

Our findings accord with previous findings that different subcultures
follow various psychological outcomes (Bowes et al., 2015; Levine et al.,
2005). The difference may relate to the subculture’s interpretation frame.
For example, in the Ana group, vomiting and starvation were seen as
justifiable acts (Gailey, 2009). Similarly, it is usual to see bitter and
hopeless characters in various anime; young adults may be influenced by
the attitude anime transfer and develop mental health problems.
Regarding empathy, we found no significant association with any sub-
culture. Our results suggest that subcultural enthusiasm may be a pre-
dictor for mental health problems, but not empathy.

The reason of positive relation between reputation and subcultural
identity may stem from Japanese collectivism; one’s community belong-
ingness is usually highly appreciated. These findings may be differentiated
from previous studies that teenage enthusiasm for anime or idol fans is
discriminatedagainst in school (Leshner et al., 2018). Further, reputation in
the ACG, idol, and hip-hop groups could mediate adverse psychological
outcomes, but not in the sports and fashiongroups. Previous studies showed
positive reputation linked with psychological well-being (Foster et al.,
2021); our study goes further. We found that the effect of reputation may
mattermore for youth identifiedwith stigmatized groups. Therefore, future
de-stigmatization work for disadvantaged groups is urgently needed.

As for the results ofNN, the highest predictive accuracyof 71%was seen
in NN with 2 layers, 32-32 structure to predict anxiety. Although the NN
models with 1 layer we originally built present underfitting problem, after
extending the depths and width of the network structure, the rise of pre-
dicting accuracy were observed. The rise of predictive accuracy indicating
thatNNwithmore delicate structure could predict individual psychological
status based on cultural preferences. NN shows that Artificial Intelligence
could serve as a robust tool to manage public health problems as a simple
and inexpensive way to detect cultural differentiation or various diseases.

This study also has various limitations. First, we recruited participants
from an online research company in Japan, which could result in selec-
tion bias that are not representative for a general population. Second,
only one item was used to measure subcultural identity, which may
weaken the relationships between subcultural identity and psychological
measurements, making results less reliably. Third, the five subcultural
identities have largely collapsed, and we cannot separate the different
effects associated with different subculture crystal clear. Further study
needs to adopt a more inclusive measurement on evaluating identity in
each of subculture group independently. Fourth, this study doesn’t
contain causal examination, therefore it could be possible that youth who
already developed psychological problems are easier to be attracted by
anime, idol and hip-hop culture to ease their original metal suffers. Fifth,
the difference of mediating effect of reputation might be predictable
corresponding to the reputation variance followed with subcultural ele-
ments, that anime or idol fandom usually comes with stigma but being
sporty and fashionable could bring popularity to youth (Leshner et al.,
2018; Ishii, 2014). Sixth, our outcome measurements were restricted to
psychological symptoms, but physical or behavioral outcomes relate with
subculture were not considered. Therefore, outcomes such as eating
disorders or delinquency might be associated with fashion or hip-hop
7

subgroups and should be studied in future research. Finally, the predic-
tive accuracy of NN was not as expectation, which ascribe to limited
amount of data and asymmetric number of input and output variables,
therefore the improvement of NN structure and more representative data
focusing on subculture preference is expected.

Subculture, such as animation, K-pop idol fandom, rockmusic, does not
only influence on youth perspectives towards life (Ramasubramanian and
Kornfield, 2012; Rustad et al., 2003), but also socialization process and
tangible lifestyle, such as consumption of idol related commercial item,
participation in the community of fandom (Siriyuvasak and Hyunjoon,
2007).As attitude, social activity are the crucial facilitators ofmental health
problem, subcultures importance on public health management is evident.
Our study contributes to this line of concerns, we proved that identification
towards subculture associated with psychological symptoms and such as-
sociation is predictable by deep learning neural networks. As teenagers are
the population with most sensitive personality, it’s better to measure and
enhance their mental health status indirectly than interfere directly. Deep
learning on cultural preferences may provide a new solution to do that:
without diagnosing clinical symptombut focusing oncultural enthusiasmof
the patients to predict their potential mental health status, through which
decrease the feeling of shame and avoid stigma related with disease. In the
end,we call for future research at amore representative level for subcultural
group and discuss its causal relation with health problems.

6. Conclusion

ACG, idol, and hip-hop culture identities are associated with adverse
psychological outcomes (i.e., depressive symptoms, anxiety, suicidal
ideation, aggression), and reputation is a robust mediating variable of
such an association.
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