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Objective To investigate clinical and psychological characteristics of young men referred for a psychiatric evaluation due to expected
unsuitability for military service and identify their heterogeneous subgroups based on the profiles of MMPI-2 and TCI.

Methods We conducted a latent profile analysis of 348 men using MMPI-2 and TCI and then a comparative analysis of four latent
classes in relation to sociodemographic, clinical, and IQ variables.

Results We identified four classes with distinct clinical and psychological features: Class 1 (nonclinical: n=68), Class 2 (internalized:
n=129), Class 3 (externalized: n=60), Class 4 (confused: n=91). Class 1 showed no significant psychiatric symptoms and relatively adap-
tive temperament and characteristics. Class 2 showed relatively higher harm avoidance and introverted traits indicating vulnerability to
internalizing disorder. Class 3 was related to higher novelty seeking, impulsivity, and bipolarity. Class 4 showed the most severe clinical
symptoms including psychotic experiences with extremely unstable temperament and immature personality. In total, 50-70% partici-
pants reported clinically significant depression, anxiety, and suicidal idea. Participants showed lower processing speed index (M=85.9,
SD=16.6) than the general population.

Conclusion The results suggest that clinical conceptualization and therapeutic intervention considering distinctive features of young
men with adaptive problems related to military service are needed. Psychiatry Investig 2021;18(1):19-30
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INTRODUCTION

South Korea has adopted a mandatory military service sys-
tem. Therefore, unless there is a special reason for exemption,
all Korean men over the age of 18 years are duty-bound to en-
roll in military service. Military service is an important issue
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affecting an individual’s life and the nation as a whole. It is no
exaggeration to say that military duty is one of the most pre-
dominant influence on the life of Korean men in their 20s.
Challenging environments with limited autonomy and the
separation from previous social support systems can lead to
various problems with adaptation.'* As the grievances and so-
cial impact of men in relation to the military service are high,
it is important to understand the psychological characteristics
and mental health of young people who are expected to have
difficulty in adapting to the military service, and provide di-
rections for intervention.

According to the Military Manpower Administration (MMA)
report in 2017, about 93% (n=101,759) of enlisted people aged
between 20 and 22 years are enrolling themselves for military
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service.” The early 20s is the beginning of adulthood, marked
by a period of confusion and instability. In addition, early adult-
hood is a biologically vulnerable period for onset of major
mental disorders.> However, unlike other physical illnesses,
mental illness is likely to be discovered just before joining the
military or immediately after enrollment, due to its implicit na-
ture. About 42.5% of disqualifications of people through mil-
itary screening tests performed by the MMA were found to
be due to neuropsychiatric problems in 2017. About 55.2% re-
turned home after joining the military due to psychiatric prob-
lems, and this proportion is increasing annually.*

Military service itself can act as a significant stressor. Espe-
cially, the young generation is habituated to individualism and
has a relatively high level of education and rich living condi-
tions; often, their personal values are likely to conflict with mili-
tary values represented by a hierarchical structure.”” As a re-
sult, as young Korean men are under substantial pressure about
military service, their animosity regarding the issue is increas-
ing. This is particularly true for those who experience uncer-
tainty regarding military life before joining service, based on
others” negative experiences with the military, media reports,
own fear of disconnection from society, worries about future
plans, and environmental changes.>”*

According to the stress-vulnerability model, the interaction
of biologically predisposed vulnerability and environmental
stress can cause the onset and the exacerbation of various men-
tal disorders.” Therefore, a systematic evaluation and multifac-
eted understanding of mental health of young men prior to
their military enlistment is essential. Previous studies, howev-
er, focus primarily on soldiers in the military service, in trying
to preventing extreme behaviors such as suicide, gunshot ac-
cidents, and desertion from the army."*'*'* However, there is
little research on mental health and psychological features of
young men prior to their enrolment in military service, and
psychiatric evaluation for them tends to be used only as a tool
for screening, rather than understanding and improving their
individual lives.

This study included young men who were referred for psy-
chiatric evaluation because they had or were expected to have
difficulty in adapting to military life for some psychiatric rea-
sons. The present study used Latent Profile Analysis (LPA) to
organize respondents into subgroups with similar psychiatric
symptoms and personality patterns based on profiles of Min-
nesota Multiphasic Personality Inventory-2 (MMPI-2) and
Temperament and Character Inventory (TCI). LPA is a clas-
sification method that estimates latent classes (i.e., subgroups
with distinctive features) of participants based on their respons-
es on continuous variables.”” LPA is one of the person-cen-
tered statistical approaches that is different from the variable-
centered approach. Variable-centered analyses with more than
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three interacting variables are difficult to interpret and may be
less suitable for making inferences about individuals because
the results are at the level of the variable, not the person. On
the other hand, person-centered approach enables inferences
regarding the distinctive nature of individuals based on shared
characteristics of multiple variables within homogeneous sub-
types. We used the MMPI-2 and TCI, which are the most wide-
ly used psychological assessment for personality and psycho-
pathology as the predicting variables for latent profile analysis.
The MMPI-2 and TCI are multiscale inventories and not only
the elevation of a single scale but also the overall configura-
tion and interaction of scales are important factors in predict-
ing personality, behaviors and mental health characteristics.
Both inventories were therefore considered suitable for LPA.'*"”

This study aimed to provide an in-depth understanding of
young men referred for a psychiatric evaluation for military
service-related adaptation issues and promote development
of clinical intervention strategies by integrating characteristics
including demographic, psychiatric symptom, temperament,
and personality.

METHODS

Participants and data collection

The participants were those referred for a psychiatric eval-
uation due to the possibility of their unsuitability to military
service. They visited a medical center based on their referral.
This study included inpatients and outpatients who met the
following criteria: 1) those referred for a psychiatric evalua-
tion by the MMA due to lack of suitability for military service,
2) those referred for a psychiatric evaluation for complaints
of psychiatric symptoms during military life, or 3) those who
came to the department with psychiatric problems and were
scheduled for military service Persons with general commu-
nication difficulties or who had previously been diagnosed
with intellectual disability were excluded.

This study was conducted retrospectively and data were col-
lected from the results of a psychological evaluation admin-
istered from April 2015 to February 2019. Psychologists with
a master’s degree conducted full-battery psychological evalu-
ation under the supervision of licensed clinical psychologists.
Sociodemographic and behavioral data were obtained through
chart review. The chart review was conducted by a researcher
from March to May 2019, with final coding completed based
on an agreement between two clinical psychologists and a psy-
chiatrist. Initially, 389 participants were enrolled in the study;
however, data of 41 respondents who did not meet the inclu-
sion criteria or including incomplete questionnaires were ex-
cluded from the analysis. Therefore, the analysis ultimately in-
cluded the data of 348 participants.



Assessment using the Minnesota Multiphasic
Personality Inventory-2

MMPI was developed to diagnose psychiatric patients into
different categories of psychiatric disease and MMPI-2 was in-
troduced at the end of the 1980s."**° MMPI-2 operates with a
T-value of 65+, indicating an elevated score.” This cutoff score
indicates distinct psychological problems or pathology. Four
validity scales (E, L, K, and S) and ten clinical scales were used
for LPA in this study. The Reconstructed Clinical (RC) scales,
Personality Psychopathology Five scales, and Content scales
were used for comparative analysis between latent profiles.

Assessment using the Temperament and Character
Inventory-Revised Short

The TCI was developed for explaining, diagnosing, and pre-
dicting the development of personality disorder.”* It consists
of four temperament dimensions and three character dimen-
sions. Temperament is related to each major neurotransmitter
system. Novelty Seeking expresses the activation level of ex-
ploratory activities mediated by dopamine. Harm Avoidance
reflects the effectiveness of the behavioral inhibition system
mediated by serotonin. Reward Dependence reflects the pres-
ervation of reward-dependent behaviors and is mainly corre-
lated with norepinephrine. Persistence expresses the preser-
vation of a behavior as resistance to frustration mediated by
glutamate. Character dimensions reflect the maturity of the
personality. Self-Directedness expresses self-concepts about
oneself, and autonomy, which is the ability of directing one’s
own life according to personal goals and values. Cooperative-
ness, dealing with concepts about others and the ability to co-
operate and connect with others. Self-Transcendence, express-
ing the relation between the self and the external world as a
whole, includes nature, universal complex, and supreme spiri-
tual entity and the ability to think creatively and appreciate art
or nature. The range of T-scores are as follows: low: T'<45, me-
dium: 45<T<55, and high: 55<T.

Assessment using the Zung Self-Rating Depression
Scale

The Zung Self-Rating Depression Scale is a 20-item scale
developed to assess the severity of depression symptoms.**
The clinical cutoff scores are as follows—normal: 20-49, mild:
50-59, moderate: 60—69, and severe: 70-79.

Assessment using the Beck Scale for Suicide Ideation
Beck

The Beck Scale for Suicide Ideation, which is a 19-item scale
developed to assess the severity of suicidal ideation and inten-
tion, was used to measure suicidal ideation.” Shin® translat-
ed the scale into Korean and modified it for use as a self-report
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questionnaire. The clinical cutoft scores are as follows—nor-
mal: 0-8, mild: 9-11, moderate: 12-14, and severe: 15-38.

Assessment using the State-Trait Anxiety Inventory

The State-Trait Anxiety Inventory (STAI) was developed to
assess two dimensions of anxiety.** It consists of two ques-
tionnaires of 20 items each. The first questionnaire measures
state anxiety (how one feels at the moment) and the second
measures trait anxiety (how one generally feels). The clinical
cutoft scores on state anxiety are as follows—mild: 54—58, mod-
erate: 59-63, and severe: 64-80.

Assessment using the Korean version of the Mood
Disorder Questionnaire®*!

The Mood Disorder Questionnaire (MDQ) is a self-report
screening instrument for bipolar spectrum disorder.**' It is
divided into three sections. The first includes 13 yes/no items
reflecting manic or hypomanic symptoms derived from both
Diagnostic and Statistical Manual (DSM-IV) criteria and clini-
cal experience. The second asks whether several symptoms
have been experienced during the same period of time. The
third part examines psychosocial impairment caused by the
symptoms. In the original validation study of the MDQ, for a
positive screening of bipolar spectrum disorder, seven or more
positive symptoms needed to be reported, with clustering with-
in the same time period and moderate to severe problems. In
this study, only the first criterion (7 or more positive symp-
toms) was considered for analysis.

Assessment using the Korean Wechsler Adult
Intelligence Scale-1IV

The Wechsler Adult Intelligence Scale-Fourth Edition (WAIS-
IV) is an individually administered clinical instrument designed
to assess intellectual abilities in adolescents and adults.*>** Five
indices including Full Scale Intelligent Quotient, Verbal Com-
prehension Index, Perceptual Reasoning Index, Working Mem-
ory Index, and Processing Speed Index were calculated. The
mean score of the five indices is 100, and the standard devia-
tion is 15.

Assessment using the Korean Malingering
Diagnostic Test

The Korean Malingering Diagnostic Test (KMDT) is a com-
pulsory selective test to assess the probability of malingering.*
The probability of malingering can be estimated based on
whether the patient deliberately chooses the wrong answer
because the test is so easy that most respondents are expected
to get a perfect score. The cut-off scores on the test results are
as follows—no malingering: 31-36, probable malingering: 13-
30, definite malingering: 0-12.
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Statistical analysis

The data were analyzed using SPSS 25.0 (IBM Corp., Ar-
monk, NY, USA) and R (The R Foundation for Statistical
Computing, Vienna, Austria). LPA was conducted using the
Tidy LPA package in R.* Indicator variables of the LPA in-
cluded the T-scores of the four validity scales (E L, K, and S),
10 clinical scales of MMPI-2, and seven subscales (NS, HA,
RD, P, SD, C, and ST) of TCI-RS. Determination of the num-
ber of clusters was based on minimization of the Bayesian In-
formation Criteria (BIC), and the Akaike Information Criteria
(AIC) parsimony indices, as well as minimization of cross-clas-
sification probabilities. The statistical significance of the boot-
strapped likelihood ratio test (BLRT) was also considered in
the selection of the number of classes. The BLRT uses a boot-
strap resampling method to approximate the p-value of the
generalized likelihood ratio test when comparing the KO-class
mixture model with the K-1-class mixture model. For BLRT, a
small probability value (e.g., p<0.05) indicates that the KO-class
model provides a significantly better fit to the observed data
than the K-1-class. Relative entropy (REN) was used to assess
the assignment of cluster membership. The possible range of
REN is 0 to 1, and the closer it is to 1, the better is the accuracy
of classification.

Comparisons between latent profiles on continuous vari-
ables were carried out with analysis of variance. Post-hoc com-
parisons were conducted using Bonferroni post-test. The y*
test was conducted to compare of latent profiles on categorical
variables. The Bonferroni correction was applied to the inter-
pretation of results of comparative analysis.

Ethics statement

The present study protocol was reviewed and approved by
the Institutional Review Board of SMG-S NU Boramae Medi-
cal Center (Reg. No. 20-2019-13).

RESULTS

Demographic and clinical characteristics of the
sample

Table 1 shows the participants’ general characteristics. The
sample consisted of 348 participants. Their mean age was 21.6
years (standard deviation=2.4), ranging from 19 to 32 years,
and about 80% (n=277) participants were aged under 25 years.
The mean IQ was 91.3 (standard deviation=17.6), ranging from
46 to 134. About 55% (n=192) of the participants were un-
employed, which seems to indicate that most participants had
stopped studying or working ahead of their military service
enrollment. About 44% (n=152) of the total sample had a psy-
chiatric history, which means they visited a psychiatric insti-
tution more than once in the past. About 28% (n=98) of the
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Table 1. Demographic and clinical characteristics of the study
participants (N=348)

Variables Categories N (%)

Purpose of visit Reexamination required by 101 (29.0)

MMA

Returned home from military 115 (33.0)
service

Enlisted for military service 9 (19.8)
Others 63 (18.1)
Education Under high school 2(6.3)
High school 115 (33.0)
While in college 147 (42.2)
Drop out of college 38(10.9)
College 23 (6.6)
Graduate school 3(0.9)
Occupation Student 101 (29.0)
Full or part time job 51(14.7)
Unemployed 192 (55.2)
Unknown 4(1.0)
Parents’ marital status Married 219 (62.9)
Bereavement 23(6.6)
Others (divorced, remarried) 102 (29.3)
Unknown 4(1.1)
Psychiatric history Yes 152 (43.7)
No 190 (54.6)
Unknown 6(1.7)
Psychiatric familial Yes 98 (28.2)
loading No 199 (57.2)
Unknown 51(14.7)
Full Scale Intelligent <70 37 (10.6)
Quotient (FSIQ) 70~79 55 (15.8)
80-89 68 (19.5)
90-99 78 (22.4)
100-109 59 (17.0)
>110 51 (14.7)
Severity of depression Normal (<50) 72 (20.7)
(SDS) Mild (50-59) 128 (36.8)
Moderate (60-69) 97 (27.9)
Severe (70-79) 18 (5.7)
No response 33(9.5)
Severity of state Normal (<54) 56 (16.1)
anxiety (STAI) Mild (54-58) 36(10.3)
Moderate (59-63) 61 (17.5)
Severe (64-80) 132(37.9)
No response 63 (18.1)




Table 1. Demographic and clinical characteristics of the study
participants (N=348) (continued)

Variables Categories N (%)

Severity of trait Normal (<52) 51 (14.7)
anxiety (STAI) Mild (54-58) 51 (14.7)
Moderate (59-63) 81(23.3)

Severe (64-90) 104 (29.9)

No response 61(17.5)

Severity of suicidal Normal (<9) 131 (37.6)
idea (BSS) Mild (9-11) 51 (14.7)
Moderate (12-14) 41(11.8)

Severe (15-38) 90 (25.9)

No response 35(10.1)

MMA: Military Manpower Administration, SDS: Zung Self-re-
porting Depression Scale, STAI: State-Trait Anxiety Inventory,
BSS: Beck Scale for Suicide Ideation

participants had a familial loading of psychiatric illness. The
proportions of participants who exhibited clinically significant
range of depression, anxiety, and suicidal ideation were about
50-70%.

Latent profile analysis

A series of 2 to 6 class solutions were estimated based on
the MMPI-2 and TCI-R subscale scores. Table 2 presents the
BIC, AIC, entropy, and BLRT values across 2—6 solutions. For
BLRT, all results were significant from the two-class model to
the six-class model. The best fitting model corresponded to
the six-class model, which showed the lowest value of BIC and
AIC. However, as we wanted a parsimonious and clinically
meaningful model and because the BIC and AIC values after
the four models decreased only in relatively small amounts,
we decided to retain the four-class solution. The REN was 0.93,
higher than the 0.80 proposed by Clark for good classification
accuracy.

Figures 1 and 2 depict the profile of four classes on MMPI-2
and TCI, respectively. Detailed mean T-scores of indicators are
shown in Table 3. About 19.5% (n=68) of the total sample be-
longed to Class 1. They tended to show the highest scores on
the L, K, and S scales reflecting ego-strength, and the lowest
scores on the F reflecting deviated experience and confusion
among the four classes. All clinical scales were within the nor-
mal range (60<T), indicating no apparent psychiatric symp-
toms. In addition, they showed approximately medium range
(45<T<55) on all seven dimensions of temperament and char-
acteristics. Thus, Class 1 was named the “nonclinical class”

The highest proportion, 37% (n=192) of the total sample,
belonged to Class 2. For those in Class 2, the L, K, and S valid-
ity scales were the second highest among the four groups and
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the F scale was slightly higher than the mean (50 T-score). Of
the ten clinical scales, the greatest elevation was observed in
Depression, 2; Psychasthenia, 7; and Social Introversion, 0 scales
with scores above the 65 T-score. Individuals with 2-7-0 code
type tend to experience intense feelings of subjective distress
including depression, anxiety, and social discomfort and tend
to criticize themselves. They showed a higher level of Harm
Avoidance than other temperament dimensions. Their mean
scores of Reward Dependence, Persistence, Self-Directedness,
Cooperativeness, and Self-Transcendence were all in the low
range (T<45). Taken together, these results suggested that in-
dividuals in Class 2 might be vulnerable to internalizing disor-
ders such as depression and anxiety with strong introversion,
shyness, timid and passive traits, low energy levels, and auton-
omy. Hence, Class 2 was named as the “internalized class.

Class 3 consisted of 17.1% individuals (n=60) of the total
sample. Participants in Class 3 scored the second lowest on
the L, K, and S scales and the second highest on the F scale
among the four classes. Class 3 and Class 4 shared similar pat-
terns on MMPI-2 profiles. The members in Class 3 showed the
greatest elevation on Paranoia, 6; Psychasthenia, 7; and Schizo-
phrenia, 8 scales. However, Class 3 tended to be less dramati-
cally deviated than Class 4. The feature distinguishing Class 3
and Class 4 was that Class 3 scored higher on Hypomania, 9
than Class 4. To further investigate the psychological charac-
teristics of Class 3 and Class 4, we surveyed the mean T-scores
of the Restructured Clinical scales, Personality Psychopathol-
ogy Five scales, and Content scales (Table 3). Differences in
supplementary scales were presented in Supplementary Table 1
(in the online-only Data Supplement). Class 3 scored higher
on RC9 (Hypomanic Activation) and aggression (AGGR) than
Class 4. Class 3 scored lower on low self-esteem (LSE) and so-
cial discomfort (SOD) than Class 4. Class 3 also scored the high-
est on Novelty Seeking among the four classes. These patterns
implied that the members in Class 3 possessed more impul-
sive, aggressive, hostile, irritable, and less restricted psycho-
logical features than those in Class 4. Based on these descrip-
tions, Class 3 was named as the “externalized class,” given their
inclination toward externalizing problems related to aggres-
sive, defiant, and undisciplined behavior.

Class 4 consisted of 26.1% (n=91) of total sample. They had
the lowest scores on the L, K, and S scales, and the highest on
the F scale and the majority of clinical scales except Ma (Hy-
pomania, T=54). Specifically, the individuals in Class 4 showed
elevation in Depression, 2; Paranoia, 6; Psychasthenia, 7; and
Schizophrenia, 8. It should be noted that the 6-7-8 code type
reflects insecurity, paranoia, distrust of others, unstable reality
testing, and psychotic experiences. In addition, they showed
extremely high scores on Harm Avoidance and low scores on
Reward Dependence, Persistence, Self-Directedness, and Co-
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Table 2. BIC, AIC, entropy, and BLRT values across the 2-6 class solutions

Model BIC AIC Entropy BLRT BLRT p-value
2 class 55773.39 55526.85 0.93 2005.38 <0.001
3 class 55055.21 54723.92 0.95 846.93 <0.001
4 class 54740.67 54324.63 0.93 443.29 <0.001
5 class 54428.90 53928.11 0.94 440.52 <0.001
6 class 54316.17 53730.63 0.94 241.48 <0.001

BIC: Bayesian Information Criterion, AIC: Akaike Information Criterion, BLRT: bootstrapped likelihood ratio test
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Figure 1. MMPI-2 profile of four latent classes. MMPI-2: Minne-
sota Multiphasic Personality Inventory-2, F: InFrequency, L: lie, K:
C(K)orrection, S: superative self-presentation, Hs: hypochondria-
sis, D: depression, Hy: hysteria, Pd: psychopathic deviate, Mf:
masculinity-feminity, Pa: paranoia, Pt: psychasthenia, Sc: schizo-
phrenia, Ma: hypomania, Si: social introversion.

operativeness scales. These results suggest that the individuals
in Class 4 had the most severe psychiatric symptoms, dimin-
ished sense of reality, and immature and unstable personality
structure. Therefore, we named Class 4 the “confused class”

Comparative analysis of the four latent classes on
clinical, malingering-related variables and
intellectual ability

Table 4 shows the differences in clinical and malingering-
related variables among the four latent classes. Class 1 was in
the nonclinical range of depression, anxiety, and suicidal ide-
ation while Class 4 scored the highest on such variables. Class
4 revealed clinically moderate level of depression, severe state-
trait anxiety, and suicidal ideation. Class 3 showed the highest
level of bipolarity among the four classes. There were signifi-
cant differences in clinical variables such as depression (F=80.20,
p<0.001), state anxiety (F=68.85, p<0.001), trait anxiety (F=
56.99, p<0.001), suicide ideation (F=49.24, p<0.001), and bi-
polarity (F=9.06, p<0.001) among the four classes.

There were significant differences in malingering-related
variables such as KMDT (F=4.26, p<0.001), the F scale (F=
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Figure 2. TCI-RS profile of four latent classes. TCI-RS: Tempera-
ment and Character Inventory-Revised Short.

186.16, p<0.001), the FB scale (F=241.05, p<0.001), and the
F, scale (F=66.23, p<0.001) among the four classes. In all four
classes, the mean scores for KMDT was in the “non-malin-
gering” range. However, Class 4 had significantly lower rates
of correct responses than Class 2. In addition, Class 4 showed
the highest scores on F family scales (E Fg, and Fp) in MMPI-2
reflecting faking-bad tendency.

Class 4 showed the lowest scores on all five intelligence in-
dices. However, when applying Bonferroni correction, the dif-
ferences between the four groups were not statistically signif-
icant. However, it should be noted that all four classes revealed
a mean IQ below 100. In particular, the Processing Speed In-
dex of all four classes was less than 90.

Comparative analysis of the four classes on
sociodemographic variables, drinking, smoking,
history of conduct behavior, and school and
domestic violence

The age differences between the four classes were signifi-
cant (F=8.81, p<0.001). Class 4 was found to be significantly
older than the other three classes (Class 1: mean=20.90, SD=
1.91, Class 2: mean=21.27, SD=2.37, Class 3: mean=21.04,
SD=1.70, Class 4: mean=22.48, SD=2.85). However, there were
no significant differences in education, occupation, psychiat-



Table 3. Means and standard deviations of the scores on the MMPI-2 and TCI-RS for the four classes and overall sample
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MMPI-2 Mean (SD) Partial
Scales Overall Class 1 Class 2 Class 3 Class 4 F n? Contrasts
(N=348) (N=68) (N=129) (N=60) (N=91)
Validity scales
F 61.67(13.32) 47.25(7.15)  56.40(6.59)  68.00(10.04) 7573(9.77) 186158 <0.001 0619 4>3>2>1
L 4398(8.72) 4956 (9.56)  44.84(7.68) 4050 (7.54)  40.87(7.86) 19398 <0.001  0.145 1>2>3,4
K 4130(8.88)  50.15(10.53) 41.67(7.22)  37.63(6.79)  36.58(5.12) 48846 <0.001 0299  1>2>3,4
S 41.02(1027) 51.81(11.93) 42.77(7.55)  3500(6.36)  3445(5.75) 74474 <0001 0394 1>2>3,4
Clinical scales
1 Hs 56.50 (10.61)  47.28 (6.61) 52.71(8.17) 59.80 (8.65) 66.57 (7.95) 93.171 <0.001 0448  4>3>2>1
2D 65.39 (13.26)  48.53 (8.15) 68.15(10.64)  62.00 (9.38) 76.33 (7.46) 125473 <0.001  0.522  4>3>2>1
3 Hy 56.29 (9.48) 49.69 (7.94) 52.63 (7.86) 60.87 (8.30) 63.40 (7.01) 58.633 <0.001 0.338 3,4>1,2
4Pd 60.09 (12.46)  48.38 (9.98) 55.80 (8.58) 66.85(1023)  70.46 (9.06) 93.672 <0.001 0450 3,4>1>2
5Mf 56.97 (9.84) 51.76 (9.75) 56.02 (9.18) 59.65 (9.75) 60.43 (9.06) 13.235 <0.001  0.103  4>2>1;3>1
6 Pa 64.73 (16.09)  48.78 (9.18) 57.36 (8.60) 77.20 (11.69) 78.86(12.84) 156271 <0.001 0.577  3,4>2>1
7 Pt 67.49 (13.78)  48.09 (7.38) 66.43 (9.08) 70.77 (8.23) 81.33 (6.57) 227.521 <0.001 0.665 4>3>2>1
8 Sc 65.55 (14.64)  47.99 (6.48) 59.32 (7.56) 73.67 (8.05) 82.15(7.72) 326.54 <0.001 0.740 4>3>2>1
9 Ma 5152(1149) 5107 (11.77) 4447 (8.58)  63.13(8.44)  5421(924) 56902 <0.001 0332  3>1,4>2
0Si 6823 (14.11) 49.81(12.11) 7252(8.89)  62.77(10.08) 79.53(694)  147.183 <0.001 0562 4>2>3>1
RC scales
RCd 70.95(13.57)  50.13(10.62) 7224(8.68)  74.88(7.50)  82.10(4.03) 218693 <0.001 0.656 4>2,3,>1
RCI 60.43 (1542)  46.00 (847)  53.98(10.15) 67.07(11.81) 7597 (11.60) 132061 <0.001 0535 4>3>2>1
RC2 64.90 (15.53) 4837(8.92)  68.46(13.17) 55.83(1033) 78.18(9.80) 111231 <0001 0492  4>2>3>1
RC3 57.14(13.99) 47.41(11.68) 5373 (11.73) 61.52(13.82) 6634 (12.08) 37.628 <0.001 0247  3,452>1
RC4 5824 (1567) 47.66(10.31) 5174 (10.44) 67.52(14.87) 6923 (1559) 59.862 <0.001 0343  3,4>1,2
RC6 59.67 (16.25)  45.79(10.00)  52.21 (8.67) 71.67 (14.49) 72.71(14.33) 107.863 <0.001 0.485  3,4>2>1
RC7 66.50 (14.84)  48.01 (10.22)  63.37(9.98) 73.17 (10.15)  80.36 (8.14) 161.039  <0.001  0.584  4>3>2>1
RC8 60.09 (15.65)  48.32(9.80) 52.10 (9.09) 69.60 (13.04) 73.96(13.88) 104.842 <0.001 0478 3,4>1,2
RCY 5278 (11.92)  49.53 (11.44)  47.96 (9.38) 63.90 (10.79)  54.71 (11.00) 34804 <0.001 0233  3>4>1,2
PSY-5 scales
AGGR 50.52 (13.05) 49.84 (12.28) 44.64(10.98) 63.87(12.35)  50.57 (10.21) 39.649 <0.001 0257 3>1,4>2
PSYC 61.00 (16.12)  47.97 (11.04)  53.72(9.02) 70.90 (13.62)  74.54 (14.77) 95460 <0.001 0454 3,4>2>1
DISC 53.37(14.48) 5029 (12.46) 48.33(12.05) 60.02(15.37) 58.43(15.27) 15988 <0.001 0.122  3,4>1,2
NEGE  66.31(14.09) 49.68(10.64) 64.11(10.28) 7320(1020) 77.33(9.63) 107.407 <0.001 0.484 3,4>2>1
INTR 67.34(1668) 49.62(9.77)  71.62(13.62) 5828 (11.75) 8049 (12.41)  97.622 <0.001 0460 4>2>3>1
Content scales
ANX 7249 (1561) 51.75(1226) 7025(11.32) 80.37(9.01)  8598(5.89)  167.309 <0.001 0593  4>3>2>1
FRS 5238(12.93) 45.72(955)  50.71(11.77) 5337 (11.74) 59.05(14.35)  17.000 <0.001 0129  4>2,3>1
OBS 6441 (13.61) 49.54(1030) 62.67 (11.02) 6890 (11.21) 75.01(9.06) 82219 <0001 0418 4>3>2>1
DEP 7421(1645) 50.19 (11.34) 73.67 (1127) 79.85(9.29)  89.21(5.07) 218961 <0.001 0656 4>3>2>1
HEA 59.57 (14.59) 4624 (7.00)  53.48(920)  66.67 (11.65) 74.15(12.14) 124.635 <0001 0521  4>352>1
BIZ 58.37(1573) 46.65(9.52)  50.17(7.85)  69.52(13.14) 71.40(15.18) 104510 <0.001 0477 3,4>1,2
ANG 60.83 (15.43) 47.13(11.17)  56.34(12.55) 71.25(11.51)  70.55(13.24) 67.038 <0.001 0369  3,4>2>1
CYN 58.63(13.26) 48.53(12.00) 54.53(10.49) 64.78(11.92) 67.93(10.34) 52900 <0.001 0316 3,4>2>1
ASP 57.45(15.57) 48.19(11.53) 53.98(13.09) 62.00(16.79)  66.29 (15.26) 26.370  <0.001  0.187  3,4>2>1
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Table 3. Means and standard deviations of the scores on the MMPI-2 and TCI-RS for the four classes and overall sample (continued)

MMPI-2 Mean (SD) Partial
Scales Overall Class 1 Class 2 Class 4 F p n? Contrasts
(N=348) (N=68) (N=129) (N=91)
TPA 57.55(12.08)  48.56 (10.96) 54.61(10.07)  65.30 (9.83) 63.34 (10.89) 40.673 <0.001  0.262  3,4>2>1
LSE 67.84 (15.54) 4807 (10.25) 7050 (11.99) 64.07 (10.51) 81.34(8.80)  132.361 <0.001 0536 4>2>3>1
SOD 7171 (1643)  53.75(13.77)  76.69 (12.93) 64.47 (1407) 82.84(9.65) 83720 <0001 0422  4>2>3>1
FAM 6378 (17.38)  47.96 (11.56) 56.77(11.88) 74.60 (13.04) 78.40(14.13) 103.886 <0.001 0475 3,4>2>1
WRK 7132(16.58) 48.88(9.93)  72.77(10.72) 71.20(15.80) 86.10(7.45) 151959 <0.001 0570  4>2,3>1
TRT 66.64 (14.49) 4691 (9.19)  67.42(9.64)  67.10(11.34) 79.99(7.39)  163.088 <0.001  0.587 4>2,3>1
TCI-RS
Temperament scales
NS 56.38(13.72)  54.29(12.19) 52.38(11.62) 65.75(14.99) 57.42(13.79) 15376 <0.001 0.118  3>1,3>4>2
HA 70.09 (13.33)  53.37(9.41) 71.98 (9.45) 66.05 (8.79) 82.55 (7.55) 146.653 <0.001  0.561  4>2>3>1
RD 35.43(14.35) 44.71(12.18) 34.64(11.54) 38.20(14.68) 27.77 (14.91) 22.53 <0.001 0.164 1>2,3,>4
P 36.66 (14.53)  46.75(12.89) 32.78(10.75) 48.07 (12.16)  26.66 (11.94) 62.232  <0.001 0352 1,3>2>4
Character scales
SD 32.09(13.54) 48.49(10.86)  30.45 (8.65) 36.05 (9.46) 19.54 (8.81) 130.743 <0.001  0.533  1>3>2>4
C 3332(16.38) 44.96 (14.09) 3493 (13.74) 32.97(14.80) 2257(1586) 3151 <0001 0216 1>2.3>4
ST 4547 (11.03) 4504 (10.70) 41.84(841) 5297 (1251) 4599 (11.03) 15728 <0.001 0.121  3>1;3>4>2

MMPI-2: Minnesota Multiphasic Personality Inventory-2, F: InFrequency, L: lie, K: C(K)orrection, S: superative self-presentation, Hs: hypo-
chondriasis, D: depression, Hy: hysteria, Pd: psychopathic deviate, Mf: masculinity-feminity, Pa: paranoia, Pt: psychasthenia, Sc: schizophre-
nia, Ma: hypomania, Si: social introversion, RC scales: Restructured Clinical scales, RCd: demoralization, RC1: somatic complaints, RC2: low
positive emotions, RC3: cynicism, RC4: antisocial behavior, RC6: ideas of persecution, RC7: dysfunctional negative emotions, RC8: aberrant
experiences, RC9: hypomanic activation, PSY-5: Personality Psychopathology Five scales, AGGR: aggressiveness, PSYC: psychoticism, DISC:
disconstraint, NEGE: negative emotionality/neuroticism, INTR: introversion/low positive emotionality, ANX: anxiety, FRS: fears, OBS: ob-
sessiveness, DEP: depression, HEA: health concerns, BIZ: bizarre mentation, ANG: anger, CYN: cynicism, ASP: antisocial practices, TPA:
type A behavior, LSE: low self esteem, SOD: social discomfort, FAM: family problems, WRK: work interference, TRT: negative treatment in-
dicators, TCI-RS: temperament and character inventory-revised short, NS: novelty seeking, HA: harm avoidance, RD: reward dependence, P:
persistence, SD: self directedness, CO: cooperativeness, ST: self-transcendence, SD: standard deviation

ric history, familial loading of psychiatric illness, and parents’
marital status.

Table 5 indicates the percentage of people who responded
with “Yes” in each class in drinking, smoking, history of con-
duct problems in adolescence, history of school violence, and
exposure to domestic violence. Class 3 had the highest propor-
tion in drinking, smoking, history of conduct problems, and
exposure to domestic violence. Class 4 reported the highest
proportion in school violence victims and offenders but there
was no statistically significant difference when Bonferroni
correction was applied. The differences in the percentages of
smoking (’=34.98, p<0.001), conduct problems (y*=33.16, p<
0.001), and exposure to domestic violence (}*=29.11, p<.001)
were still significant after the Bonferroni correction was applied.

Comparison of the four classes on follow-up rates
There was a significant difference in follow-up rates of psy-
chiatric treatment among the four classes (y’=56.07, p<0.001).
In this study, “followed-up” is used to mean that psychiatric
treatments in the Medical Center were maintained after un-
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dergoing a psychiatric assessment and medical certificate for
military service until the time when the chart review for this
study was conducted. Class 1 showed the lowest followed-up
rate (17.6%, n=12), and Class 2 had the highest followed-up
rate (46.7%, n=47). Meanwhile, the followed-up rates of Class
3 and Class were 21.7% (n=28) and 32.9% (n=39), respectively.

DISCUSSION

This study examined the sociodemographic, clinical, and
psychological characteristics of Korean young men who were
referred for a psychiatric evaluation due to anticipated mili-
tary maladjustment and identified their subtypes based on
the profiles of MMPI-2 and TCI. About 30-40% of participants
had a psychiatric history (n=152) and familial loading of men-
tal disorder (n=98). About 30% of them experienced parents’
divorce (n=102) and exposure to direct or indirect domestic
violence (n=115). About 55% (n=192) of the sample were un-
employed without studying or working. Approximately 70%
reported clinically significant level of depression and state and



Table 4. Comparison of latent classes on clinical and malingering-related variables and intellectual ability
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Mean (SD) .
Variables Overall Class 1 Class 2 Class 3 Class 4 F p ParElal Contrasts
(N=348) (N=68) (N=129) (N=60) (N=91) "

Clinical variables

Depression 5621(9.25) 4589 (7.06)  54.79(596)  59.46(5.94)  64.78(5.09)  80.202 <0.001 0563 4>3>2>1

State anxiety 59.92(10.14)  48.55(9.02) 60.10 (6.37) 64.17 (7.02) 67.78 (5.23)  68.584 <0.001 0524 4,3>2>1

Trait anxiety 59.92 (7.76) 51.05 (6.94) 61.12(5.12) 61.51 (4.99) 64.98 (4.02)  56.990 <0.001 0478 4>3,2>1

Suicide idea 14.80 (9.09) 7.16 (6.47) 11.25 (7.45) 18.74 (7.61) 22.82(5.88)  49.240 <0.001 0441 4>3>2>1

Bipolarity 7.72 (3.30) 8.08 (3.33) 6.53 (3.46) 9.51 (2.53) 7.96 (2.69) 9.056 <0.001 0.127 3>2
Malingering-related variables

KMDT* 35.66 (1.11) 35.78 (0.51) 35.84 (0.57) 35.62(1.01) 35.33(1.84) 4.263 0.006 0.036 2>4

F 61.67 (12.32)  47.25(7.15) 56.40 (6.56) 68.00 (10.04) 75.73(9.77) 186.16  <0.001 0.619 4>3>2>1

Fg 62.84 (12.91)  46.90 (7.07) 58.69 (7.52) 68.72 (7.83) 76.75(7.02) 241.05 <0.001 0.678 4>3>2>1

Fp 60.53 (9.87) 45.51 (6.46) 48.00 (6.29) 57.55(10.46)  60.53 (9.87) 66.230 <0.001 0.366 4,3>2>1
Intellectual ability

FSIQ 9128 (17.61)  93.66(18.57) 92.80 (1646) 91.88(18.25) 86.93 (17.57) 2.641  0.049 0.023

VCI 96.38 (15.09)  9831(1623) 97.41 (14.67) 96.32(14.00) 93.52(15.32) 1673 0172 0014

PRI 96.05 (17.81) 9749 (18.52) 97.64 (16.79) 97.23(17.68) 91.93 (1840) 2223  0.085 0.019

WMI 9598 (18.00)  97.65(18.35) 97.02(16.62) 96.13(19.68) 93.14 (1846) 1.094 0352 0.009

PSI 85.94 (16.56) 88.81(16.51) 87.47(16.38) 86.02(16.89) 81.57(16.04) 3216  0.023 0.027 1>4

Bonferroni adjusted a level=0.0083 (0.05/6). *the lower the score, the higher the ‘malingering’ tendency. KMDT: Korean Malingering Diag-
nostic Test, F: Infrequency, Fs: Back F, Fp: Infrequency-Psychopathology, FSIQ: Full Scale Intelligent Quotient, VCI: Verbal Comprehensive
Index, PRI: Perceptual Reasoning Index, WMI: Working Memory Index, PSI: Processing Speed Index, SD: standard deviation

Table 5. Comparison of four latent classes on drinking, smoking, history of conduct problems, school and domestic violence

N (%)
Categorical variables Overall Class 1 Class 2 Class 3 Class 4 e p
(N=348) (N=68) (N=129) (N=60) (N=91)
Drinking 154 (44.3) 26 (38.2) 45 (34.9) 34(56.7) 49 (53.8) 15.162 0.019
Smoking 128 (36.8) 16 (23.5) 31 (47.4) 34 (56.7) 47 (51.6) 34984  <0.001
Conduct problems 109 (31.3) 19 (27.9) 30 (23.3) 26 (43.3) 34 (37.4) 33157 <0.001
School violence (victims) 79 (22.7) 8(11.8) 26 (20.2) 14 (23.3) 31(34.1) 16.064 0.012
School violence (offenders) 28 (4.4) 3(4.4) 6(4.7) 6(10.0) 13 (14.3) 12.081 0.06
Exposure to domestic violence 115 (33.0) 16 (23.5) 31 (24.0) 30 (50.0) 38 (41.8) 29.110 <0.001

%=percentage of people who responded with “Yes” within each class. Bonferroni adjusted a level=0.0083 (0.05/6)

trait anxiety. In addition, 52.4% (n=206) reported suicidal ide-
ation at a clinical level, with about 26% (n=90) classified as se-
vere in this regard. These findings suggest that they were likely
to be in socially or psychologically vulnerable situations.

In the next step, we conducted LPA to investigate subgroups
of the participants based on their MMPI-2 and TCI profiles.
By using MMPI-2 and TCI together as indicators in LPA, we
attempted to identify heterogeneity of the participants consid-
ering various psychiatric symptoms, biological temperament,
and underlying personality structure. The LPA identified four
classes with distinctive psychological features: Class 1 (non-
clinical: n=68, 19.5%), Class 2 (internalized: n=129, 37%), Class

3 (externalized: n=60, 26.1%), Class 4 (confused: n=91, 26.1%).
Class 1 did not complain distinct clinical symptoms and had
a relatively adaptive and stable temperament and personality
structure. Class 2 showed a relatively higher level of harm avoid-
ance in TCI and 2-7 code type in MMPI-2. These individuals
tend to have inhibited, shy, timid, and self-critical character-
istics and so are likely to be vulnerable to internalizing disor-
ders such as depression and anxiety. Individuals with code
type 2-7 are known to be highly motivated for treatment be-
cause they experience high subjective distress and seek help.”!
Class 3 and Class 4 shared similar profiles on the MMPI-2.
However, Class 3 showed a relatively higher level of novelty
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seeking and more aggressive and hyperactive tendency than
Class 4. Class 3 showed the highest proportion of smoking,
drinking, and history of conduct behavior among the four
classes. Class 4 showed the most severe level of almost all psy-
chiatric symptoms and diminished sense of reality. Class 4
seemed to be the group with the high risk showing confusing
mixture of symptoms with difficult temperament and imma-
ture personality strucutre.*

Classification using a person-centered approach can provide
clinically useful criteria that complement the categorical diag-
nostic systems of mental disorders. In the past decades, limi-
tations of categorical diagnostic systems such as the DSM and
International Statistical Classification of Diseases and Related
Health Problems (ICD) have been proposed.””* Categorical
approaches have some limitations such as high comorbidity of
disease, oversimplification of individual attributes, and over-
looking the underlying psychological structure of psychiatric
symptoms. Moreover, we reviewed the medical chart and at-
tempted to categorize the participant’s diagnosis based on the
ICD (Supplementary Table 2 in the online-only Data Supple-
ment), but approximately 39% of participants belonged to
two diagnostic categories, and 28% belonged to three or more
different diagnostic categories simultaneously, suggesting high
comorbidity. Thus, the four-class solution in this study;, based
on individual multidimensional characteristics, may help over-
come the limitations of categorical diagnostic systems and help
plan therapeutic interventions for participants by providing
comprehensive clinical conceptualizations.

However, the possibility of malingering should be carefully
considered to ensure the validity of the four-class solution. In
particular, Class 4 scored high on the variables related to the
faking-bad tendency. This could be because as many young
men should involuntarily perform military service, many are
presumably motivated to avoid military service. However, the
instruments used in this study seem to have limitations in de-
tecting malingering. The KMDT is a widely used forced-choice
test that requires the individual to choose one of two response
options, and has a very low difficulty level. As the KMDT was
too simple and easy, only two of 348 participants in the study
were in the range of “probable malingering” The F family scales
(E Fs, and Fp) in MMPI-2 measure infrequent symptoms that
are not usually reported by the general population or even by
actual psychotic patients.” However, the elevation on F family
scales do not always indicate that the respondents are trying
to lie, because the F scales are known to correlate with men-
tal confusion and psychotic experiences, and faking bad can
occur with or without actual symptoms.*’ In general, the ex-
tremely high score (inpatients: 21007, outpatients: =90T) on
the F scale suggests that the profile may be invalid.* The next
range of scores (inpatients: 80-99T, outpatients: 70-89T) sug-
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gest that the subjects may exaggerate their symptoms or prob-
lems. However, they may exaggerate their symptoms as part
of “crying for help***' Class 4 showed mean score of 75T on
F scale, which implies that Class 4 might consist of those who
really had serious psychiatric symptoms and are crying for
help or those who reported more severity of symptoms than
the actual level. Therefore, further research and discussion are
needed for effective instruments to detect of malingering on
mental tests.*

Another main finding of this study is about intellectual abil-
ity of overall participants. There were no statistically significant
differences in IQ indices among the four classes although Class
4 tended to score the lowest. However, the mean IQ of total
participants (M=91.3, SD=17.6) was about nine points lower
than the mean of the general population (M=100, SD=15), and
especially the processing speed index was about 15 points low-
er (M=85.9, SD=16.6). This study excluded those who had
general communication difficulty or were clearly diagnosed
with intellectual disability. Therefore, the participants in this
study may include people with lower intelligence which was
not detected so far, or whose IQ was not low enough to be
diagnosed as intellectual disability. About 16% (n=55) partici-
pants belonged to a borderline intelligence range (generally IQ
70-79), about three times more than the proportion of 6.7% in
the general population. Of course, IQ, especially processing
speed can be reduced by psychiatric symptoms such as psy-
chomotor retardation and performance anxiety or underesti-
mated due to low level of motivation. However, even for Class
1, who did not report significant clinical symptoms, the Ver-
bal Comprehension Index (M=98.3, SD=16.2), Perceptual Rea-
soning Index (M=97.5, SD=18.5), and Working Memory In-
dex (M=97.7, SD=18.3) were very close to 100, whereas the
mean Processing Speed Index recorded only 88.8 (SD=16.5).
This suggests that some participants originally had lower infor-
mation processing speed regardless of their psychiatric symp-
toms. Processing speed is a primary element of intelligence
and mental capacity. It is also believed to be linked causally to
other elements of intelligence and mental functioning.** Those
with slower processing speed may be not adaptive in the face
of challenging situations such as military service, when they
need to quickly learn new rules and keep pace with others.
Slower processing speed is likely to cause problems not only
in adaption to military duty but also in their future including
seeking employment or long-term daily lives. In order to adapt
to the rapidly changing information age, the abilities to quick-
ly select the necessary information from a vast amount of re-
sources and multitask are required. In addition, in the age of
highly developed technology, machines or artificial intelligence
are replacing the simple tasks that were previously performed
by low-skilled workers. Therefore, it is time for the society to



seriously consider the adaptation problems of young men with
cognitive weakness, such as borderline intellectual function-
ing or low processing speed, although these are not intellec-
tual disabilities.

Some limitations of this study should be mentioned. First,
because a cross-sectional design was employed, we were un-
able to infer causal relationships between the variables. Lon-
gitudinal studies should be conducted to clarify causal rela-
tionships and changes over time. Second, the generalizability
of our finding is restricted because this study was based on a
single center, potentially causing sampling bias. Multi-center
studies and replications of the current study are needed to vali-
date primary findings such as the four-class solution and low-
er processing speed of participants. Third, because sociode-
mographic data were collected retrospectively through chart
reviews, in some cases, the exact information could not be
identified. Fourth, structured diagnostic interview tools such
as Structured Clinical Interview for the DSM (SCID) were not
used in this study. If such tools were included, it would have
helped to identify the correspondence of four-class solution
and official diagnosis. Fifth, this study did not include objec-
tive measurements to assess participants’ daily living adapt-
ability such as interpersonal skills, academic achievement, and
occupational ability.

Despite these limitations, the results of the study have the fol-
lowing implications. Although prior to military service, young
men often report many psychological problems in stressful
situations, few studies have been conducted in this regard. This
study has significant implications in that it focused on the men-
tal health and adaptation problems of young men who were
expected to have difficulties in military life, and it attempted to
identify subgroups through a person-centered approach based
on combinations psychiatric symptoms and personality struc-
tures. Recognizing heterogeneous subgroups in a sample can
benefit clinical conceptualizations and therapeutic interven-
tion."”* Such attempts are not limited to providing criteria for
determining military suitability or preventing accidents dur-
ing military service. Apart from the issue of military service,
young adults who lack adaptability may experience significant
distress throughout their everyday lives in social and occupa-
tional functioning. However, these young adults are no longer
the subject of social concern after exemption from military
service or the end of their military duty. As they are still in their
early 20s when they are exempted from such duty, most of them
live under the care of their parents. However, as their parents
become older or die and the family system weakens, their lack
of adaptability and independence can be a serious social prob-
lem. Thus, this study is expected to be the cornerstone of ther-
apeutic interventions and social discourses that will benefit
not only their military adaptation, but also their future daily
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adaptation.
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Supplementary Table 1. Comparison of four latent classes on the subscales of MMPI-2

MMPI-2 Mean (SD) Partial

Scales Opverall Class 1 Class 2 Class 3 Class 4 F p 2 Contrasts

(N=348) (N=68) (N=129) (N=60) (N=91)
Supplementary scales

A 65.61 (11.38) 4888 (10.36) 6627 (7.06)  69.30 (5.86)  74.73(4.52)  180.546 <0.001 0.612 4>3>2>1
R 5207 (8.99)  50.19(9.44)  54.40(9.15)  44.90(7.41)  54.89 (6.10) 23374 <0001 0.169 2,4>1>3
Es 38.82(10.15) 52.74(9.25)  39.54(7.54)  33.57(527)  30.87(229) 156601 <0.001 0577 1>2>3,4
Do 3931(8.80)  48.74(9.08)  3829(6.61)  39.45(824)  33.63(5.42) 58.829  <0.001 0339 1>2,3>4
Re 4393 (11.65) 52.22(12.97) 47.26(10.10) 37.97(7.94)  36.93 (8.29) 42302 <0.001 0269 1>23,4
Mt 70.15(1276) 5024 (10.72) 7153 (7.20)  73.82(6.83)  80.66(3.89) 236782  <0.001 0.674 4>2,3>1
PK 71.31(14.09) 50.72(11.17)  69.36 (7.79) 78.63 (5.77) 84.65 (4.77) 277536 <0.001  0.708 4>3>2>1
MDS 63.16 (12.97)  47.59 (9.58) 60.73 (9.55) 69.40 (9.31) 74.14 (7.38) 125898  <0.001  0.523 4>3>2>1
Ho 61.78 (12.02)  49.34(11.71)  59.06 (9.08) 68.37 (8.44) 70.59 (7.49) 83.629  <0.001 0422 3,4>2>1
OH 45.27 (8.52) 51.12 (9.57) 43.73 (8.06) 43.07 (7.22) 44.55(7.21) 15329 <0.001 0.118 1>2,3,4
MACR  53.15(11.32) 49.26(11.06) 48.16 (9.25) 60.85(10.87)  58.04 (9.65) 33.141  <0.001 0224 3,4>1,2
AAS 52.11(13.07) 43.41(8.11) 46.71 (7.76) 59.00(13.42)  61.70(13.51) 58933 <0.001 0339 3, 4>1,2
APS 55.08 (10.41)  50.93(10.58)  52.98 (10.06)  60.63 (9.07) 57.52 (9.50) 14.178  <0.001  0.110 3,4>1,2
GM 4381(1027) 5503 (8.74)  44.37(8.68)  41.95(847)  35.86 (5.80) 75858  <0.001 0398 1>2,3>4
GF 4786(9.40) 4849 (7.56)  51.50(8.46)  43.88(9.05)  44.87(10.20) 14783 <0.001 0114 1,2>3,2>4

MMPI-2: Minnesota Multiphasic Personality Inventory-2, A: anxiety, R: repression, Es: ego strength, Do: dominance, Re: social responsibility,
Mt: college maladjustment, PK: Post-Traumatic Stress Disorder, MDS: marital distress, Ho: hostility, OH: overcontrolled hostility, MACR:
MacAnderw alcoholism, AAS : addiction acknowledge, APS: addiction potential, GM: masculine gender role, GF: feminine gender role, SD:
standard deviation



Supplementary Table 2. Results of multiple response frequency analysis of four latent classes on diagnosis

N (%)
Category Diagnosis Overall Class 1 Class 2 Class 3 Class 4
(N=348) (N=68) (N=129) (N=60) (N=91)
Neurodevelopmental disorder ID 18 2(3.0) 7(3.6) 4(4.5) 5(3.2)
BIF 2 6(9.0) 8 (4.1) 4(4.5) 4(26)
Autism 9 0(0.0) 6(3.1) 1(1.1) 2(1.3)
ADHD 20 2(3.0) 12 (6.1) 2(22) 4(26)
Tic 9 1(1.5) 4(2.0) 2(22) 2(1.3)
Developmental 9 2(3.0) 6(3.1) 1(1.1) 0(0.0)
Sub total 87 13 (19.4) 43 (21.9) 14 (15.7) 17 (11.0)
Schizophrenia spectrum disorder Schizophrenia 13 3(4.5) 1(0.5) 4 (4.5) 5(3.2)
Other psychotic 11 1(1.5) 3(1.5) 1(1.1) 6(3.9)
Sub total 24 4(6.0) 4(2.0) 5(5.6) 11(7.1)
Bipolar disorder Bipolar 40 3(4.5) 10 (5.1) 13 (14.6) 14 (9.0)
Depressive disorder Depressive 161 16 (23.9) 69 (35.2) 22 (24.7) 54 (34.8)
Dep with PF 13 1(1.5) 4(2.0) 3(3.4) 5(3.2)
Sub total 174 17 (25.4) 73 (37.2) 25 (28.1) 59 (38.1)
Anxiety disorder Panic 28 3(4.5) 9 (4.6) 9(10.1) 7 (4.5)
Social anxiety 31 3(4.5) 19 (9.7) 2(2.2) 7 (4.5)
Other anxiety 16 1(1.5) 6(3.1) 3(3.4) 6(3.9)
Sub total 75 7(10.4) 34(17.3) 14 (15.7) 20 (12.9)
OCD OCD 13 1(1.5) 6(3.1) 3(3.4) 3(1.9)
Stress-related disorder PTSD 8 1(1.5) 2(1.0) 3(2.2) 3(1.9)
Adjustment 18 9 (13.4) 4(2.0) 3(3.4) 2(1.3)
Sub total 2 10 (14.9) 6(3.1) 5(5.6) 5(3.2)
Personality disorder Antisocial 2 0(0.0) 0(0.0) 2(2.2) 0(0.0)
Schizoid 1 1(1.5) 0(0.0) 0(0.0) 0(0.0)
Schizotypal 1 0(0.0) 0(0.0) 1(1.1) 0(0.0)
Paranoid 3 0(0.0) 1(0.5) 1(1.1) 1(0.6)
Histrionic 3 0(0.0) 0(0.0) 1(1.1) 2(1.3)
Avoidant 6 0(0.0) 2(1.0) 0(0.0) 4(2.6)
OCPD 2 1(1.5) 1(0.5) 0(0.0) 0(0.0)
Borderline 8 0(0.0) 4(2.0) 2(2.2) 2(1.3)
Other PD 5 0(0.0) 1(0.5) 0(0.0) 4(2.6)
Sub total 31 2(3.0) 9 (4.6) 7(7.9) 13 (8.4)
Other disorder Gender identity 4 2(3.0) 2(1.0) 0(0.0) 0(0.0)
Impulse control 14 3(4.5) 4(2.0) 2(2.2) 5(3.2)
Alcohol use 6 0(0.0) 0(0.0) 1(1.1) 5(3.2)
Others 13 5(7.5) 5(2.6) 0(0.0) 3(1.9)
Sub total 37 10 (14.9) 11 (5.6) 3(3.4) 13 (8.4)
Total 507 67 196 89 155
No diagnosis 57 23 (33.8) 13 (10.1) 11 (18.3) 10 (11.0)

Diagnosis was based on the participants’ medical certificate. %: percentage of frequency within class, ID: intellectual disability, BIF: borderline
intellectual functioning, ADHD: attention deficit hyperactivity disorder, Dep with PF: depressive disorder with psychotic feature, OCD: ob-
sessive-compulsive disorder, PTSD: post traumatic stress disorder, OCPD: obsessive-compulsive personality disorder



