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Abstract
While patterns of adolescent personality development are country-specific, previous studies that have examined them have
been limited to the Netherlands and Finland. This study aimed to identify the patterns of personality development and
examine the relationship between these patterns and psychosocial functioning among Japanese adolescents. Overall, 618
Japanese adolescents (49.5% girls; 16 years) participated in the annual longitudinal survey from 2013 to 2016. Using latent
class growth analysis, the following four patterns of personality development were identified: resilient, over-controlled,
vulnerable, and moderate. Although the mean-level changes in the Big Five domains were generally insignificant among the
four patterns, the vulnerable pattern showed a progressive increase in conscientiousness, and the moderate pattern showed a
decrease in neuroticism and an increase in conscientiousness. Furthermore, multivariate analysis of variance tests indicated
that the resilient pattern showed higher subjective well-being and lower psychosocial problems than the other personality
patterns; the over-controlled pattern showed higher internalizing problems than the resilient pattern; the vulnerable pattern
showed lower subjective well-being and higher internalizing problems than the other patterns; and the moderate pattern
scored between the resilient, over-controlled, and vulnerable patterns in both subjective well-being and psychosocial
problems. These findings suggest that the vulnerable and moderate patterns, which are immature patterns compared to the
resilient and over-controlled ones, showed positive changes to the direction of maturity from middle to late adolescence
in Japan.
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Introduction

Adolescence is a period of psychosocial challenges char-
acterized by physical changes, the development of abstract
reasoning, and renegotiation of the parent-child relationship
(Steinberg & Morris, 2001). During this period, adolescents
experience various psychosocial functions, such as life

satisfaction, happiness, depressive mood, and anxiety
(Schwartz & Petrova, 2018). Personality traits, which are
well described by the Big Five model (Goldberg, 1993),
have been strongly associated with these psychosocial
functions. The Big Five model measures personality using
five broad domains: neuroticism, extraversion, openness,
agreeableness, and conscientiousness. Research has shown
that higher neuroticism is strongly associated with psy-
chosocial maladjustment, while higher extraversion, agree-
ableness, and conscientiousness are strongly associated with
higher subjective well-being (Bleidorn et al., 2020).
Although human personality factors can be determined with
these specific differentiated traits that are uniquely asso-
ciated with psychosocial functioning, personality can also
be understood with a combination of these traits. This
person-centered approach has identified several personality
types based on a composition of personality traits
(Asendorpf et al., 2001). Longitudinal studies have pro-
vided insights into whether personality types are maintained
during adolescence or whether they change as adolescents
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move toward adulthood (Hill & Edmonds, 2017). There-
fore, focusing on the patterns in personality development
using longitudinal surveys can help in predicting the pat-
terns that are psychosocially healthy or unhealthy for ado-
lescents (Van den Akker et al., 2013). While personality
type and patterns tend to be country-specific, longitudinal
studies have been limited to the Netherlands (Branje et al.,
2010) and Finland (de Haan et al., 2013). To clarify per-
sonality development in adolescence, further evidence from
different countries is needed. To fill this research gap, the
present study aimed to identify the patterns of personality
development among Japanese adolescents and examine
their longitudinal relations to psychosocial functioning.

Typological Approach to Personality Traits in
Adolescence

As a classical approach, personality types were identified
using the Q-sorting procedure (Block, 1971). This method
focuses on an individuals’ ability to control the environment
(i.e., ego-control) and respond flexibly to its demands (i.e.,
ego-resilience), and proposes the following three person-
ality types: resilients, or individuals who control their ego
and adapt flexibly to their environment (high ego-control,
high ego-resiliency); under-controllers, or individuals with
weak ego control and an inability to adapt to the demands of
the environment (low ego-control, high ego-resiliency); and
over-controllers, or individuals whose ego-control is too
strong and who overreact to the demands of the environ-
ment (high ego-control, low ego-resiliency) (Block &
Block, 1980). These three personality types have also been
noted in research using the Big Five model (Asendorpf
et al., 2001). To obtain the three robust personality types,
previous studies conducted a two-step clustering procedure,
in which Ward’s hierarchical cluster analysis is followed by
nonhierarchical k-means cluster analysis (Alessandri et al.,
2014) or latent class (profile) analysis (Ferguson & Hull,
2018). According to a series of previous studies, the resi-
lient type is characterized by low neuroticism, high extro-
version, openness, agreeableness, and conscientiousness;
the under-controlled type exhibits high extroversion and
openness; and the over-controlled type exhibits high
agreeableness and conscientiousness.

Although the resilient, under-controlled, and over-
controlled types have been repeatedly observed cross-
culturally in many previous studies (Alessandri et al., 2014),
other personality types with different characteristics have
also been found. For example, studies using latent class
analysis have identified four personality types in Finnish
(Leikas & Salmela-Aro, 2014), Italian (Favini et al., 2018),
and Chinese adolescent samples (Xie et al., 2016). Three
profiles among the four personality types are consistent
throughout previous studies: resilient (low in neuroticism

and high in extraversion, openness, agreeableness, and
conscientiousness), moderate (average in all Big Five
traits), and vulnerable (high in neuroticism and low in
extraversion, openness, agreeableness, and conscientious-
ness). Regarding the remaining personality types, the
under-controlled type (high in extroversion and openness)
was observed in Italian (Favini et al., 2018) and Chinese
adolescents (Xie et al., 2016), and the over-controlled type
(high in agreeableness and conscientiousness) was observed
in Finnish adolescents (Leikas & Salmela-Aro, 2014).

Patterns of Personality Development in Adolescence

While cross-sectional studies of personality types have been
conducted, longitudinal studies of adolescent personality
types remain limited. Three longitudinal studies in the
Netherlands and Finland revealed adolescents’ patterns of
personality development over five years. The studies con-
ducted in both countries used latent class growth analysis,
which is a special pattern of the growth mixture modeling
(Jung & Wickrama, 2008), and identified three patterns of
personality development in adolescence: resilient, under-
controlled, and over-controlled (Branje et al., 2010; de
Haan et al., 2013; Klimstra et al., 2010). The resilient pat-
tern adolescents maintained a low level of neuroticism and
high levels of the other four traits over time. The under-
controlled pattern adolescents maintained high levels of
extraversion compared to the other traits, and the over-
controlled pattern adolescents continued to exhibit high
levels of agreeableness compared to the other traits over
time. The findings suggest that these three patterns of per-
sonality development are robustly observed among Dutch
and Finnish adolescents.

The resilient, under-controlled, and over-controlled
patterns are clearly distinguishable from one another in
adolescence, and display distinct patterns of normative
development (Klimstra et al., 2010). From ages 9 to 17,
Finnish adolescents tend to show a decrease in each of the
traits across all patterns (de Haan et al., 2013). In the
Netherlands, each trait in the personality patterns tends to
decline from approximately 12–16 years of age, and then
increases through age 20 (Branje et al., 2010). Specifically,
resilient adolescents tend to show an increase in openness,
agreeableness, and conscientiousness from ages 16–20.
Under-controlled adolescents tend to increase in agree-
ableness and over-controlled adolescents tend to show a
decrease in extraversion and an increase in conscientious-
ness from ages 16–20. Increased conscientiousness and
decreased neuroticism are considered characteristics of the
direction of personality maturation (Roberts et al., 2006).
Therefore, these findings suggest that while the overall
patterns in personality development do not change promi-
nently throughout adolescence, the traits may change in the
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direction of maturity from middle to late adolescence
onward (Soto et al., 2011).

Personality Development and Psychosocial
Functioning

Psychosocial functioning includes life satisfaction, sub-
jective happiness, and psychosocial problems (Diener et al.,
1985). Furthermore, there are two types of psychosocial
problems: internalizing and externalizing problems
(Achenbach et al., 2016). Internalizing problems, such as
depression and anxiety, are related to an individual’s
internal environment; and externalizing problems, such as
aggression and conduct problems, are related to an indivi-
dual’s external environment. Previous studies on person-
ality types in adolescents have revealed the personality
types associated with different psychosocial functioning.
The resilient type have higher levels of life satisfaction
(Leikas & Salmela-Aro, 2014) and lower levels of depres-
sion and externalizing problems than other personality types
(Xie et al., 2016), suggesting that the resilient type are
adaptive in psychosocial functioning. The under-controlled
type exhibit more externalizing problems than other per-
sonality types (Xie et al., 2016), suggesting that the under-
controlled type may have externalizing problems from
overreacting to the environment, while internalizing pro-
blems may not be as pronounced. The over-controlled
pattern presents with more internalizing problems than other
personality patterns (Klimstra et al., 2010). Contrary to the
under-controlled type, the over-controlled type has strong
ego-control, suggesting that individuals of this type may
have internalizing problems, while externalizing problems
may not be as pronounced. Regarding other personality
types, the vulnerable type has the lowest life satisfaction
(Xie et al., 2016) and the highest levels of depression,
aggression, and alcohol consumption (Leikas & Salmela-
Aro, 2014). This suggests that the vulnerable type may be
the most at risk for poor psychosocial functioning. The
psychosocial functioning of moderates falls between resi-
lient and vulnerable overall and is generally poorer than that
of the over-controlled type in terms of internalizing pro-
blems (Leikas & Salmela-Aro, 2014).

Japanese Contexts from Middle to Late Adolescence

Most studies identifying personality types have been con-
ducted in Western countries; the only study conducted in
the East was a cross-sectional study in China (Xie et al.,
2016). Furthermore, the only studies that identified patterns
in personality development and examined their relationship
with psychosocial functioning were conducted in the
Netherlands and Finland. To gather knowledge about
changes in patterns of personality development during

adolescence, it is necessary to clarify personality patterns
that are common across countries as well as those that are
country-specific. Japan, where the current study was con-
ducted, is an Eastern country with a mix of individualism
and collectivism (Sugimura, 2020). Furthermore, similar to
China, Japan is also part of the East; however, even in the
East, cultures and practices of individualism and collecti-
vism tend to differ (Oyserman et al., 2002). Therefore, by
focusing on the Japanese population, it is possible to
identify patterns of personality development of adolescents
that are culturally different from those of the Chinese
population.

In Japan, education is compulsory up to middle school,
with a high school enrollment rate of 98% and a retention
rate of 2% (Statistics Bureau of Japan, 2021a). Furthermore,
among high school students, 54.9%, 24.0%, and 4.0%
subsequently enroll in university (or junior college), voca-
tional school, and specialized training college, respectively,
and 17.1% enter the labor market or choose other careers
(Statistics Bureau of Japan, 2021b). Japanese adolescents
attend junior high school from ages 12–15 and high school
from ages 16−18. Then, at the age of 18, they make a career
choice: pursue higher education or work. The period
between the ages of 16 and 19 is a time when adolescents
adjust to the high school setting, choose and decide on their
next career path, and adjust to higher education institutions
or work environments. Therefore, the most appropriate time
to capture the pattern of personality development is during
this period of environmental adjustment and transition to the
next career path. In the school settings, Japanese adoles-
cents are expected to cooperate with their surroundings
rather than actively display their individuality (Hatano et al.,
2022). Hence, in this context, it is possible to find more of
the over-controlled pattern that suppresses their own needs
and overreacts to the demands of their environment than
other patterns.

Current Study

Personality types in adolescence are country-specific. Fur-
thermore, even if the patterns of personality development are
generally the same, there is a change in personality traits in
each pattern. However, the findings in existing literature are
limited to those studies conducted in the Netherlands and
Finland. To fill this research gap, the present study aimed to
identify patterns of personality development in Japanese
adolescents and examine the relationship between person-
ality patterns and psychosocial functioning. To achieve this,
two objectives were set. The first was to identify patterns of
personality development. As this is the first study to examine
patterns of personality development among Japanese ado-
lescents, an exploratory hypothesis was established and it
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was expected that all possible personality patterns would be
identified (resilient, under-controlled, over-controlled, vul-
nerable, and moderate) (Hypothesis 1-a). Furthermore,
owing to Japanese cultural characteristics, it was hypothe-
sized that the proportion of the over-controlled pattern
would be higher than other patterns (Hypothesis 1-b). The
second objective was to examine the relationship between
the pattern of personality development and psychosocial
functioning. Based on Italian (Favini et al., 2018) and
Chinese adolescent studies (Xie et al., 2016), it was
expected that the resilient pattern would be associated with
higher subjective well-being and lower internalizing and
externalizing problems (Hypothesis 2-a). Additionally, it
was expected that the under-controlled pattern would have
higher externalizing problems than the other patterns
(Hypothesis 2-b) and the over-controlled pattern would
have higher internalizing problems than the other patterns
(Hypothesis 2-c). As for the vulnerable pattern, it was
expected that this pattern would have lower scores on
subjective well-being and higher scores on internalizing and
externalizing problems than the other patterns (Hypothesis
2-d). Furthermore, it was expected that both subjective well-
being and psychological problems in the moderate pattern
would fall between those of the resilient and vulnerable
patterns (Hypothesis 2-e).

Methods

Participants

Participants in the first wave (T1) included 618 Japanese
adolescents (49.5% girls) aged 16 years. In the second wave
(T2), 438 adolescents participated (53.7% girls; 29.1% were
missing). A total of 357 adolescents participated in the third
wave (T3) (52.9% girls; 42.2% were missing), and 212
adolescents participated in the fourth wave (T4) (50.5%
girls; 65.7% were missing). While 183 adolescents com-
pleted all four waves, the remaining 435 adolescents did not
participate in at least one of the four waves, resulting in a
data loss rate of 70.4% between T1 and T4.

Of these, 71.5% lived in the more urban parts of Japan
(Kanto, Kansai, and Chubu districts), whereas the remain-
ing 28.5% lived in the less urban parts of Japan (Hokkaido,
Tohoku, Chugoku, Shikoku, and Kyushu districts).
Regarding family income, 14.9% came from a low-income
background (less than 2 million yen), 50% came from a
middle-income background (2–8 million yen), 23.9% came
from a high-income background (over 8 million yen), and
4.1% reported unknown family income backgrounds. The
percentage of the population by region in 2013 was 68.3%
in relatively urban areas and 31.7% in less urban areas
(Statistics Bureau of Japan, 2014). The percentage of the

family income in 2015 was as follows: 19.6% came from a
low-income background (less than 2 million yen), 60.0%
came from a middle-income background (2–8 million yen),
and 20.2% came from a high-income background (over
8 million yen) (Annual Report on Health, Labour and
Welfare, 2020). Therefore, these estimates closely represent
the regional and family income statistics in Japan.

To examine the missing data pattern, Little’s (1988)
Missing Completely at Random (MCAR) test was con-
ducted. The result [χ2(95) = 93.303, p= 0.530] showed that
the missing data pattern was most likely completely ran-
dom. Furthermore, chi-square tests were conducted to
examine whether there was a difference in the percentages
of sex, residential area, and income between those who
responded to all the surveys and those who did not. The
distribution did not differ significantly according to sex
[χ2(1, N= 616)= 0.265, p= 0.607, Cramer’s V= 0.021,
p= 0.607] and income [χ2(1, N= 560) = 0.993, p= 0.609,
Cramer’s V= 0.042, p= 0.609], but it differed significantly
according to residential areas [χ2(4, N= 618)= 8.813,
p= 0.012, Cramer’s V= 0.119, p= 0.012]. However, the
effect size was small (Cohen, 1988); hence, sex, region of
residence, and income were not included in the analysis. All
participants were included in the analyses, and the max-
imum likely robust estimation method was employed for the
missing values.

Procedure

Data were obtained from the Japanese Longitudinal Identity
Research Project (JLIRP) (Hatano et al., 2020), which
consisted of four waves conducted between March 2013
and March 2016 with one-year assessment intervals. Per-
sonality traits and subjective well-being scales were admi-
nistered in all surveys, and the psychosocial problems scale
was administered in March 2014 (T2), March 2015 (T3),
and March 2016 (T4). In Japan, the fiscal year begins in
April and ends in March. Therefore, March was considered
an appropriate time to experience life according to each
fiscal year (e.g., high school freshman). Furthermore, the
period from 2014 to 2016 was before the behavioral
restrictions associated with the spread of the COVID-19
infection were enforced (i.e., March 2020).

For the JLIRP, the online research company MACRO-
MILL (http://www.macromill.com/) was used to collect data.
A large number of people are registered with this research
company and are remunerated for participating in surveys.
MACROMILL is the survey company with the largest number
of registered respondents in Japan. The company periodically
recruits monitors to participate in surveys, and monitors must
provide information on their age, sex, family member status,
household income status, socioeconomic status, and residential
area. MACROMILL collects data according to the client’s
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requirements. The specifications for the JLIRP project were as
follows: (1) participants should be Japanese; (2) adolescents
aged 16; and (3) data for 600 people must be collected. Since
16-year-old adolescents are minors and could not be registered
with the company, the target group consisted of adults with
children aged 16. First, MACROMILL contacted the regis-
trants (i.e., adults) with an outline of the survey and asked for
their informed consent. Registrants and their children who
agreed to participate in the survey received an email with a
URL to the survey form (to be completed by the children).
Those who participated in the survey were paid 50 JPY
(approximately 0.50 USD in 2013) as compensation.

Measures

Personality traits

The Big Five personality traits (neuroticism, extraversion,
openness, agreeableness, and conscientiousness) were assessed
using the Japanese version of the NEO Five-Factor Inventory
(NEO-FFI; Costa & McCrae, 1992; Yoshimura et al., 1998). It
consists of 60 items that assess the five personality traits (12
items for each subscale rated on a five-point Likert-type scale
ranging from 1 = completely untrue to 5 = completely true).
The Cronbach’s alpha value ranges across the four waves were
as follows: 0.82 to 0.84 for neuroticism; 0.78 to 0.84 for
extraversion; 0.37 to 0.50 for openness; 0.59 to 0.68 for
agreeableness; and 0.72 to 0.80 for conscientiousness.

Life satisfaction

Life satisfaction was assessed using the Satisfaction with
Life Scale (SWLS; Diener et al., 1985), which consists of
five items rated on a five-point Likert-type scale (1 =
completely untrue to 5 = completely true; e.g., “In most
ways, my life is close to my ideal”). Cronbach’s alpha
values across the four waves ranged from 0.84 to 0.90

Subjective happiness

Subjective happiness was assessed using the Japanese version
of the Subjective Happiness Scale (SHS; Lyubomirsky &
Lepper, 1999; Shimai et al., 2004). This scale consists of four
items rated on a five-point Likert-type scale (1 = completely
untrue to 5 = completely true; e.g., “Compared with most of
my peers, I consider myself happier”). Cronbach’s alpha
values across the four waves ranged from 0.68 to 0.90.

Psychosocial problems

Internalizing and externalizing problems were assessed
using the self-report version of Strengths and Difficulties
Questionnaire (Goodman, 1997). This measure includes 25

items rated on a five-point Likert-type scale (1 = strongly
disagree to 5 = strongly agree). To achieve the research
objectives, 20 items from four subscales were used: 10
items for emotional symptoms (e.g., “I worry a lot”) and
peer problems (e.g., “Other children or young people pick
on me or bully me”) that assessed internalizing problems,
and 10 items for conduct problems (e.g., “I am constantly
fidgeting or squirming”) and hyperactivity (e.g., “I find it
difficult to concentrate”) that assessed externalizing pro-
blems. Cronbach’s alpha values across the three waves
ranged from 0.83 to 0.86 for internalizing problems and
0.80 to 0.84 for externalizing problems.

Statistical Analysis

Analyses of structural equation models were conducted
using Mplus 8.6 (Muthén & Muthén, 1998–2021). As a
preliminary analysis, a measurement invariance test of
personality traits was conducted over time. For structural
equation modeling using longitudinal data, the factor
structure of the used scales should be identical (Little,
2013). Therefore, three models were tested in the mea-
surement invariance test: a configural invariance model (in
which the number of factors and pattern of fixation were the
same across all time points and the factor loadings were
freely estimated), a metric invariance model (in which the
number of factors, pattern of fixation, and factor loadings
were the same across all time points), and a scalar invar-
iance model (constraining the indicator factor loading and
item intercepts to be equal across all time points). When the
full metric or scalar invariant models were not supported,
additional analyses to test partial measurement invariance
(when some but not all factor loadings or item intercepts are
equal overtime) were performed. Partial or full scalar
invariance should be established to estimate the trajectories
of the study variables (Little, 2013). Furthermore, the item
parceling approach was used for confirmatory factor ana-
lysis. Parceling is recommended in situations in which the
scale has more than five items for each construct and the
sample size is large (Bagozzi & Heatherton, 1994). Using a
large number of indicators in confirmatory factor analysis
often results in numerous correlated residuals, which
decreases both the fit of the model and the utility of the
latent variable in capturing the construct of interest (Marsh
et al., 1998). Thus, parcels of items were constructed in a
random fashion and used as indicators of the latent vari-
ables. Specifically, three parcels (i.e., combining four items)
were loaded on each personality factor.

For optimal model fit, comparative fit index (CFI) values
higher than 0.90 were considered acceptable; root mean square
error of approximation (RMSEA) values less than 0.08 indi-
cated a reasonable fit (Kline, 2015).To test whether the fit of
the model was equivalent across time, differences in the
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Satorra-Bentler χ2 difference test (S-Bχ2; Cheung & Rensvold,
2002), CFI (ΔCFI), and RMSEA (ΔRMSEA) between models
were used. If the differences in model fit indices exceeded the
following criteria, the null hypothesis of invariance was
rejected: significant changes in S-Bχ2 at p < 0.05, ΔCFI ≥
0.010 and ΔRMSEA ≥ 0.015 (Kline, 2015).
To accomplish the first study objective, latent class growth

analysis (LCGA; Nagin, 2005) was used. LCGA summarizes
longitudinal data by modeling individual-level variability in
developmental trajectories through a small number of classes
set by inter-individual differences (intercepts) and intra-
individual differences (slopes (Nagin, 2005)). LCGA is a
special type of growth mixture modeling in which several
latent subclasses are estimated in the population based on the
intercepts and slopes estimated in the latent growth model.
LCGA assumes that the variances and covariances of the
intercept and slope factors within each of its subclasses equal
to zero. With this assumption, the growth trajectories of all
individuals within each subclass are assumed to be uniform
(Jung & Wickrama, 2008). The following statistical indicators
were used to determine the number of latent classes: sample
size-adjusted Bayesian information criterion (SSABIC), boot-
strapped likelihood ratio test (Nylund et al., 2007), and
entropy. A lower SSABIC value indicates a better fit of the
model, and a significant bootstrapped ratio test score indicates
that a model with k classes fits better than a model with k-1
classes. Entropy ranges from 0.00 to 1.00, with values greater
than or equal to 0.75 indicating accurate classification (Rein-
ecke, 2006). In addition to these criteria, the number of classes
was determined based on interpretability (Young & Wick-
rama, 2008), with at least 5% of the sample being in one class.
According to these criteria, the class solutions 1 to 5 were
compared and the most parsimonious class solution was
selected.

Regarding the second study objective, the association
between the identified personality type trajectories and psy-
chosocial functioning was examined. To take advantage of the
characteristics of the longitudinal data, the intercepts and slope
latent scores of psychosocial functioning were calculated by a
series of latent growth model (LGM; McArdle & Epstein,
1987). Then, a multivariate analysis of variance (MANOVA)
was conducted with personality types’ trajectories as inde-
pendent variables and the factor scores of the intercepts and
slope in each psychosocial functioning indicator as dependent
variables. M-plus was used for the LCGA and LGM, and
SPSS (version 25.0) was used for other all analyses.

Results

Descriptive Statistics, Rank-Order Stability, and
Measurement Invariance Tests

Table 1 presents the means, standard deviations, and rank-
order stability for each variable. For all variables, rank order
stability was moderate to high (rs= 0.40–0.73; p < 0.001).
Furthermore, measurement invariance tests across time
points were conducted for each personality trait (Table S1).
Although full scalar invariance was established for extra-
version and agreeableness, it was not established for neu-
roticism, openness, and conscientiousness. Partial scalar
invariance was then examined by removing the restriction
of one parcel intercepts for each of the following: neuroti-
cism, openness, and conscientiousness. The results showed
that the modification indices met the criteria for all three
traits (Table S1). Consequently, full or partial scalar
invariance across all time points was established for all
personality traits.

Table 1 Descriptive Statistics
16 years
(n= 618)

17 years
(N= 448)

18 years
(N= 376)

19 years
(N= 212)

Rank-order stability (r)

Variable M SD M SD M SD M SD T1-T2 T2-T3 T3-T4

Personality traits

Neuroticism 3.05 0.50 3.01 0.49 3.02 0.47 2.97 0.47 0.68*** 0.64*** 0.69***

Extroversion 3.01 0.51 3.03 0.46 3.02 0.42 3.01 0.45 0.67*** 0.73*** 0.71***

Openness 3.01 0.32 3.03 0.28 3.03 0.28 3.00 0.28 0.50*** 0.51*** 0.57***

Agreeableness 3.20 0.35 3.21 0.35 3.22 0.37 3.17 0.32 0.58*** 0.59*** 0.57***

Conscientiousness 2.96 0.43 2.99 0.42 3.05 0.41 3.12 0.37 0.64*** 0.64*** 0.56***

Subjective well-being

Life satisfaction 2.83 0.69 2.88 0.66 2.96 0.67 3.06 0.67 0.55*** 0.44*** 0.40***

Subjective happiness 3.16 0.57 3.17 0.53 3.18 0.54 3.21 0.48 0.53*** 0.50*** 0.53***

Psychosocial problems

Internalizing problems ― ― 2.57 0.55 2.53 0.57 2.57 0.58 ― 0.69*** 0.62***

Externalizing problems ― ― 2.53 0.52 2.49 0.57 2.50 0.58 ― 0.71*** 0.65***

***p < 0.001
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Correlations Between Personality Traits and
Psychosocial Functioning

Table 2 presents values representing correlations between
personality traits and psychosocial functioning during T1,
T2, T3, and T4. In general, neuroticism was negatively
related to subjective well-being and positively related to
psychosocial problems. Extraversion, agreeableness, and
conscientiousness were positively related to subjective well-
being and negatively related to psychosocial problems.
Openness was positively related to subjective well-being
and negatively related to externalizing problems.

Patterns of Personality Development

To identify patterns of personality development, LCGA was
performed for all personality traits. From the criteria stated in
the Statistical Analysis sections, under Methods, the 2-5
solutions fit the data (Table 3). From the SSABIC and entropy,
a 5-class solution was acceptable. For the 5-class solution, one
class included less than 5% of the number of participants (i.e.,
1.5%) (Table 4). In addition, a pattern was identified in the
4-class solution that was not found in the 3-class solution
(Table S2). Consequently, the 4-class solution was selected.

Table 5 and Fig. 1 present the means of intercepts and
slopes for all classes. Class 1 (N= 65; 10.5% of participants)
consisted of individuals who achieved a relatively high score
on extraversion, agreeableness, and conscientiousness; a
moderate score on openness; and a low score on neuroticism.
This was interpreted as the resilient pattern. Class 2 (N= 79;
12.8% of participants) consisted of individuals who achieved a
high score on agreeableness; a moderately high score on
extraversion, openness, conscientiousness; and a moderate
score on neuroticism. This was interpreted as the over-
controlled pattern. Class 3 (N= 59; 9.6% of participants)
consisted of individuals who achieved a relatively high score
on neuroticism, a moderate score on agreeableness and
openness, and a low score on extraversion and con-
scientiousness. This was interpreted as the vulnerable pattern.
Class 4 (N= 415; 67.2% of participants) consisted of indivi-
duals who scored moderately on all personality traits. This was
interpreted as the moderate pattern.

Regarding the change in personality traits in each pattern,
resilient and over-controlled adolescents did not change in
all traits. Vulnerable adolescents increased in con-
scientiousness, and moderate adolescents decreased in
neuroticism and increased in conscientiousness.

Associations Between Patterns of Personality
Development and Psychosocial Functioning

To examine the associations between personality types and
psychosocial functioning, first, the factor scores of theTa
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intercepts were determined by using LGM (Table S3). For
externalizing problems, the solution did not converge;
hence, the mean score of the T2–T4 externalizing problems
was calculated. Second, MANOVAs were conducted with
pattern of personality development as independent variables
and the factor scores of the intercepts in psychosocial
functioning as dependent variables [for subjective well-
being: F(4,611) = 22.316, λ= 0.667, p < 0.001, η2= 0.126;
for psychosocial problems: F(3,179) = 25.60, λ= 0.356,
p < 0.001, η2= 0.291] (Tables 6 and 7).

For the factor scores of intercepts in life satisfaction and
subjective happiness, the resilient and over-controlled patterns
had the highest scores, followed by the moderate pattern; the
vulnerable pattern scored the lowest. For the factor scores of
the slope in life satisfaction, the vulnerable pattern was higher
than the resilient and moderate patterns. For the factor scores
of the slope in subjective happiness, the vulnerable and
moderate patterns were higher than the resilient pattern. For
the score of intercepts in internalizing problems, the vulnerable
pattern was the highest, followed by the moderate, over-
controlled, and resilient patterns. For the mean score in
externalizing problems, the vulnerable and moderate patterns
had the highest scores, followed by the over-controlled pat-
tern; the resilient pattern scored the lowest.

Discussion

Personality types are strongly associated with psychosocial
functioning. Specifically, longitudinal studies have revealed
the relations between patterns of personality development
and psychosocial functioning over time, thereby enabling
the prediction of adaptation or maladaptation of

psychosocial functioning in adolescents. To date, studies
examining the association between patterns of personality
development and psychosocial functioning have been lim-
ited to the Netherlands and Finland. To provide further
evidence on personality development in Japanese adoles-
cents, the present study identified four patterns in person-
ality development: resilient, over-controlled, vulnerable,
and moderate. Furthermore, psychosocial functioning dif-
fered from the patterns of personality development.

Patterns of Personality Development in Japanese
Adolescents

Four of the five predicted personality patterns were identi-
fied, partially supporting Hypothesis 1-a. The resilient
pattern was identified, and 10.5% of the adolescents in the
study sample were classified as this pattern. This type was
characterized by low neuroticism, moderate openness, and
high levels of other traits throughout the four years. Ado-
lescents of the resilient pattern are more mature than other
patterns because of their low neuroticism and relatively high
levels of other traits. Over-controlled was another pattern
that was observed and was characterized by high levels of
agreeableness and moderate neuroticism; 12.8% of adoles-
cents in this study were classified as this pattern. Compared
to the resilient pattern, over-controlled adolescents had
moderately high levels of agreeableness throughout the four
years. In other words, this pattern of adolescents could be
overly sensitive and overemphasize their surroundings. In
this study, 8.5% of the adolescents were classified as vul-
nerable. The vulnerable pattern scored high on neuroticism
and lower on the other four traits throughout the four years.
It may be a risky personality pattern regarding psychosocial
functioning because of its high levels of maladaptive (i.e.,
neuroticism) and low levels of adaptive personality traits
(i.e., extraversion, agreeableness, and conscientiousness).
The moderate pattern was characterized by average scores
on all the personality traits throughout the four years. This
pattern of adolescents represent a moderate degree of self-
consciousness about all personality traits.

Interestingly, 67.2% of the adolescents in the current
study were classified as moderate; hypothesis 1-b was not
supported. More than half of the adolescents in the samples

Table 3 Fit statistics for 1-5
class latent class growth curve
models (LCGAs)

Fit statistics 1-class 2-class 3-class 4-class 5-class

AIC 8197.681 7021.696 6350.660 6162.261 6001.063

SSABIC 8235.231 7073.014 6415.746 6241.116 6093.686

Entropy ― 0.865 0.874 0.870 0.882

BLRT p-value ― <0.001 <0.001 <0.001 <0.001

Log likelihood −4068.841 −4068.840 −3469.848 −3040.358 −3519.667

Note. AIC Akaike Information Criteria, SSBIC sample size adjusted Bayesian Information Criterion, BLRT
bootstrapped likelihood ration test

Table 4 Personality Patterns Prevalence

Class prevalence (%)

Solution 1 2 3 4 5

Class 2 78.8 21.2

Class 3 12.5 68.5 19.1

Class 4 10.5 12.8 9.6 67.2

Class 5 10.9 9.9 13.9 63.9 1.5
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in previous studies in which this type was observed were
classified as moderate: 55% in Italy (Favini et al., 2018),
64% in China (Xie et al., 2016), and 51% in Finland (Leikas
& Salmela-Aro, 2014). The present findings are consistent
with these studies, suggesting that moderate may be a
representative pattern of personality development among
Japanese adolescents. In a Chinese study, the authors
attributed the high rate of the moderate type to the fact that
education in China emphasizes social norms, which makes
all characteristics “moderate” (Xie et al., 2016). This is
similar to Japan; Japanese adolescents tend to act in

accordance with their surroundings, rather than asserting
their individual opinions in a school setting (Hatano et al.,
2022). Furthermore, in a school setting where they are not
actively assertive, their perception of self may be moderate
and it may be difficult for them to view themselves gen-
erally as positive (i.e., resilient) or negative (i.e., vulner-
able). This environment and self-perception may be the
reason why the resilient pattern was less frequent than in
other studies (approximately 36.5% in the Netherlands;
Branje et al., 2010) and why the under-controlled pattern
was not identified.

Table 5 Final Parameter
Estimates of Latent Class
Growth Analysis in
Personality Traits

Resilient
(N= 65)

Over-controlled
(N= 79)

Vulnerable
(N= 59)

Moderate
(N= 415)

Neuroticism mean intercept 2.87*** 2.43*** 3.74*** 3.03***

Neuroticism mean slope 0.01 −0.03 −0.04 −0.02*

Extroversion mean intercept 3.26*** 3.48*** 2.45*** 3.01***

Extroversion mean slope 0.01 −0.03 0.02 0.00

Openness mean intercept 3.31*** 2.88*** 3.01*** 2.99***

Openness mean slope 0.00 0.02 0.00 0.00

Agreeableness mean intercept 3.55*** 3.66*** 3.08*** 3.10***

Agreeableness mean slope −0.02 0.00 −0.02 −0.01

Conscientiousness mean intercept 3.31*** 3.19*** 2.49*** 2.95***

Conscientiousness mean slope 0.06 0.10 0.08* 0.04***

*p < 0.05; ***p < 0.001
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Fig. 1 Mean trends for the Personality Traits in the four patterns of Personality Development
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Regarding the change in traits for each pattern, while
resilient and over-controlled adolescents showed no
change in traits, vulnerable adolescents showed an
increase in conscientiousness, and moderate adolescents
showed a decrease in neuroticism and an increase in
conscientiousness. These results suggest that the adoles-
cents with non-mature patterns of personality develop-
ment might be changing toward a more mature direction
than adolescents with other patterns. In Japan, high school
students are required to be diligent in school settings
(such as with studying and club activities) to enter higher
education or secure employment (Hatano & Sugimura,
2017). In this school setting, there is no room for growth
for diligent adolescents, whereas there is still room for
those who are not so to become diligent. These findings
generally support the theory that personality traits move
toward maturity, which begins in middle adolescence
(Soto et al., 2011).

Associations among Patterns of Personality
Development and Psychosocial Functioning

Resilient adolescents had higher intercept scores on life
satisfaction and subjective happiness and lower scores on
psychosocial problems than the other types. These findings
supported Hypothesis 2-a. Furthermore, these results are
consistent with previous studies, suggesting that the

resilient pattern is psychosocially healthy and that this trend
may persist over four years.

Over-controlled adolescents in the current study’s sam-
ple had the same level of scores for intercepts on life
satisfaction and happiness as resilient adolescents, while
their psychosocial problems tended to be higher. These
findings supported Hypothesis 2-c. Over-controlled indivi-
duals have excessive ego-control and more pronounced
internalizing problems than the other patterns (Klimstra
et al., 2010). This finding is consistent with previous stu-
dies, suggesting that over-controlled adolescents may have
more internalizing problems than resilient adolescents
in Japan.

As expected, the vulnerable pattern had the lowest
intercept scores on subjective well-being and the highest
psychosocial problems compared to the other patterns. This
result supported Hypothesis 2-d and suggested that the
vulnerable pattern is the most at-risk type for problems with
psychosocial functioning, which could persist. Although the
vulnerable pattern was previously found in cross-sectional
studies, the present study identified this in longitudinal data
and showed that the vulnerable pattern did not change over
the four years of adolescence in Japan.

Psychosocial functioning for the moderate pattern fell
between that of the resilient, over-controlled, and vulner-
able types. This finding supported Hypothesis 2-e and
suggested that moderate adolescents may feel life

Table 6 Latent Score Differences in the Subjective Well-being in the Four Personality Patterns

Resilient
(N= 65)

Over-controlled
(N= 59)

Vulnerable
(N= 79)

Moderate
(N= 415)

F p η2

Variables M (SD) M (SD) M (SD) M (SD)

Life satisfaction intercept score 3.07 (0.43)a 3.33 (0.41)a 2.41 (0.50)b 2.86 (0.43)c F (3, 614)= 42.907 p < 0.001 0.173

Life satisfaction slope score 0.05 (0.08)a 0.06 (0.08) 0.10 (0.08)b 0.07 (0.08)a F (3, 614)= 4.835 p= 0.002 0.023

Subjective happiness
intercept score

3.54 (0.32)a 3.43 (0.31)a 2.89 (0.48)b 3.11 (0.37)c F (3, 614)= 66.255 p < 0.001 0.245

Subjective happiness slope score −0.03 (0.08)a 0.00 (0.08) 0.03 (0.10)b 0.02 (0.07)b F (3, 614)= 11.195 p < 0.001 0.052

Note. The mean is significantly different from another mean if they have different superscripts. A mean without a superscript is not significantly
different from any other mean.

Table 7 Latent Score and Mean Differences in the Psychosocial Problems in the Four Personality Patterns

Resilient
(N= 25)

Over-controlled
(N= 27)

Vulnerable
(N= 19)

Moderate
(N= 114)

F p η2

Variables M (SD) M (SD) M (SD) M (SD)

Internalizing problems
intercept score

2.03 (0.04)a 2.51 (0.04)b 3.01 (0.04)c 2.73 (0.01)d F (3,
882)= 81.381

p < 0.001 0.574

Internalizing problems
slope score

−0.04 (0.00) −0.04 (0.00) −0.03 (0.00) −0.03 (0.00) F (3, 882)= 1.12 0.341 0.055

Externalizing problems
mean score

1.81 (0.04)a 2.14 (0.04)b 2.63 (0.04)c 2.57 (0.02)c F (3,
882)= 50.212

p < 0.001 0.454

Note. The mean is significantly different from another mean if they have different superscripts. A mean without a superscript is not significantly
different from any other mean.
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satisfaction and happiness, but also experience moderate
levels of psychosocial problems. Meanwhile, their scores on
externalizing problems were as high as those of the vul-
nerable pattern. Given that the highest number of adoles-
cents were classified as moderate, the results of this study
suggest that adolescence in Japan may be a period of
increased risk for externalizing problems. Adolescents may
have difficulties coping with their environment and exter-
nalizing problems as individuals become psychologically
independent from their parents (Beyers et al., 2003). These
findings suggest the importance of identifying maladaptive
characteristics of Japanese adolescents in the external
environment to improve psychosocial functioning.

Developmental Implications

The present findings provide valuable implications for
personality development in adolescence. First, this study
identified patterns of personality development in Japanese
adolescents, noting four patterns: resilient, over-controlled,
vulnerable and moderate. Of these, the vulnerable and
moderate patterns had not previously been identified, and
are immature patterns compared to the resilient and over-
controlled patterns. Furthermore, the present findings
revealed that Japanese adolescents with vulnerable and
moderate patterns tend to move toward maturity. These
findings suggest that adolescents with non-mature person-
ality patterns may move toward maturity as they adjust to
the high school environment and make career choices. The
present study provides evidence of patterns of personality
development in Japanese adolescents similar to previous
studies in the Netherlands and Finland.

Second, this study (in comparison with a previous one)
showed that the patterns of personality development dif-
fered between China and Japan, thus indicating differences
even within countries in the same Eastern region. This study
identified four patterns of personality development, three of
which were the same as those found in a Chinese study (Xie
et al., 2016). Furthermore, this study identified an over-
controlled pattern, which was not identified in China.
Conversely, an under-controlled type, which was identified
in China, was not identified. These differences suggest that
patterns of personality development may differ between
China and Japan. The findings of this study contribute to the
evidence that diverse patterns of personality development
across cultures and societies are not dichotomized between
Eastern and Western countries (Oyserman et al., 2002).

Third, the present findings revealed which pattern of
personality development were psychosocially healthy or
unhealthy in Japanese adolescents. Resilient adolescents are
psychosocially healthy, over-controlled adolescents have
internalizing problems, vulnerable adolescents are psycho-
socially unhealthy, and moderate adolescents have

externalizing problems. Furthermore, these personality
patterns did not change from middle to late adolescence.
Vulnerable adolescents may be particularly psychosocially
unhealthy for four years. These findings provide long-
itudinal evidence for the relationship between persistent
personality development and psychosocial problems
in Japan.

Limitations and Future Directions

The limitations of this study are as follows: first, all mea-
sures in this study were self-reported. While self-report is a
powerful way to measure personality traits and psychosocial
functioning, research using other forms of reporting is also
required to provide more robust evidence. In the future, the
degree of agreement between self-assessment and peer
assessment should be examined. Second, the Cronbach’s
alpha values for openness and agreeableness were low, and
internal consistency was problematic. In the future, it is
necessary to examine whether the findings of this study can
be replicated using another Big Five personality scale, such
as the Big Five Inventory (Soto & John, 2017). Third, the
attrition rate of the participants was high. This may be
because of the minimal compensation provided for partici-
pation, although this amount is typical in the context of
research norms in Japan. In the future, it is important to
devise a way to increase the amount of reward so that the
survey collaborators continuously participate in the survey.
Fourth, the replicability of the results of this study must be
examined. In the future, it will be necessary to examine
whether the personality types identified in this study can be
identified in other samples and whether they show similar
results in relation to psychosocial functioning. Fifth, the
present study used data collected prior to the impact of
behavioral restrictions due to the spread of COVID-19.
Japan imposed major economic and daily activity restric-
tions in March 2020. While these restrictions were eased to
some extent in 2022, restrictions such as wearing masks at
school and not talking loudly are still imposed. Therefore,
the personality traits of adolescents experiencing such
behavioral restrictions may be more neurotic, more extra-
verted, and less open, differing from the trends observed in
this study. Such differences may lead to an increase in the
vulnerable pattern and the identification of other different
patterns. Future studies are needed to identify patterns of
personality development and their relationship to psycho-
logical functioning based on data from March 2020 onward.

Conclusions

While patterns of personality development may vary across
countries, previous research has been limited to studies in
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the Netherlands and Finland. To address this research gap,
this study examined patterns of personality development
and their association with psychosocial functioning from
middle to late adolescence in Japan. The LCGA results of
this study identified four patterns of personality develop-
ment: resilient, over-controlled, vulnerable, and moderate.
Specifically, the moderate pattern was the most common,
indicating that this pattern may be representative of Japa-
nese adolescents. Although the overall patterns of person-
ality development did not change markedly across the four
years, adolescents with non-mature vulnerable and moder-
ate patterns tend toward maturity. Furthermore, the rela-
tionship between these patterns and psychosocial
functioning indicated that resilient adolescents were closely
associated with healthy psychosocial functioning, vulner-
able adolescents were most at risk for problems with psy-
chosocial functioning, over-controlled adolescents were at
risk of internalizing problems, and moderate adolescents
were most likely to have externalizing problems. These
findings show the unique characteristics of patterns of
personality development in Japan. Moreover, these out-
comes contribute to adolescent personality research.
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