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Objective  Personality is defined as the trait-like qualities of a person. However, it has been recently suggested that the state effect of a
situation leads to changes in scores on personality assessments. We predicted that traumatic experiences would induce changes not only
in personality scores but also in the factor structures of personality assessments.

Methods We conducted a cross-sectional, case-controlled study using two data sets: a traumatized adolescent sample (n=71) and a
non-traumatized adolescent sample (n=296). Personality factor structures were compared between the two samples using exploratory
factor analyses for 25 lower-ordered subscales of the Temperament and Character Inventory (TCI). In the non-traumatized sample,
evaluation of the scree plot suggested a five-factor solution supporting TCT’s original seven-factor model.

Results The traumatized sample showed a three-factor structure representing a biological factor, a social factor and an existential fac-
tor. This decrease in number of personality factors was caused by strengthened correlations among personality subscales related to cop-
ing with traumatic situations. Cloninger’s psychobiological model of personality (i.e., temperament-character) was adequate in capturing
personality traits of non-traumatized adolescents, but the tripartite view of existential psychology (i.e., body-mind-spirit) clearly corre-
sponded to the factor structure of the traumatized adolescents.

Conclusion The three-factor solution of the present traumatized group is consistent with the tripartite model of personality (i.e.,
body-mind-spirit), while the five-factor solution of the non-traumatized group corresponds to Cloninger’s seven-factor model. This is
the first study to describe the state effects of traumatic experiences on personality structure. Psychiatry Investig 2012;9:361-367

Key Words  Personality, Temperament, Character, TCI, Trauma, Adolescent.

INTRODUCTION

A long history of psychiatry suggests that personality is a
trait that maintains itself despite experience. However, recent
evidence suggests that situations can have state effects on per-
sonality.! Contrary to this belief, studies have shown that per-
sonality changes with experience and that personality state
rather than traits abide by the proposition of psychotherapy
theories: personality change does actually occur.?

Although experiences can cause changes in personality,
such effects can be observed either as a change in score on per-
sonality assessments or as a change in personality structure.
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Although it has been well established that the scores on per-
sonality assessments can be influenced by internal situation
(e.g., depression) as well as external situation (e.g., traumatic
experience),’ structural change in personality associated with
an individuals situation has not been systemically studied.
Only theoretical, phenomenological and philosophical works
have extensively examined structural change in personality
due to external events.* Specifically, the structural change as-
sociated with trauma has been termed Transformational
Coping,® Quantum Change® and Posttraumatic Growth.”
Identifying the structure of personality has been one of the
most fundamental goals in personality research. Factor analy-
sis may be used to discover the basic structure of the primary
independent dimensions. Factor analysis is a mathematical
procedure that helps to sort test responses into relatively ho-
mogeneous clusters of highly correlated items. In previous
studies, severe depression reportedly strengthened the corre-
lation between the harm avoidance (HA) and cooperativeness
(CO) dimensions of the Temperament and Character Inven-
tory (TCI).*’ Because the factor structures of those samples
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were not analyzed, the changes in the correlations between
TCI dimensions indicated that the structure in severely de-
pressed patients must be different from those in the normal
population and mildly depressed patients.

In this study, we hypothesized that the factor structure of
personality in a traumatized sample may be uniquely distin-
guished from that of a non-traumatized sample. The TCI ap-
pears to be a particularly relevant tool to assess changes in
personality structure due to traumatic experiences because
this model defines the hierarchical development of personali-
ty as the organization of behavior resulting from individual
experience.

Therefore, we compared the factor structures of the TCIs
extracted from its 25 lower- ordered personality dimensions
between traumatized and non-traumatized adolescents. In
this process, we chose to use an exploratory rather than a con-
firmatory factor analysis and did not separate the 25 subscales
into the original temperament and character dimensions be-
cause it is not known whether the factor structure of the TCI
varies between the two samples.

METHODS

Subjects

Two data sets of Korean adolescents were used: a trauma-
tized sample (n=71) and a non-traumatized sample (n=296).
The traumatized samples consisted of the Incheon Fire Disas-
ter in October 1999. This disaster resulted in the deaths of 54
middle and high school boys and girls and injuries of 80 stu-
dents. The included student had experienced events such as
hearing the screaming of their friends, loss of friends, fear of
death, near suffocation, and loss of consciousness, and the
participants were homogenous in age, educational level, and
residence. The survivors were 46 (65%) boys and 25 (35%)
girls, with a mean age of 16.2 years (SD=1.1). The students
were taken to the Ansan Hospital of Korea University Medi-
cal Center for treatment and evaluation of physical injuries
and psychological distress three months after the disaster. The
authors conducted diagnostic interviews and gathered de-
tailed information about their traumatic experience and the
symptoms from which they suffered. One student was ex-
cluded from the traumatized sample due to the presence of a
previous mental disorder. Psychological assessment of the
traumatized sample was carried. Their mean (SD) Beck De-
pression Inventory score was 25.9 (11.2), their mean (SD)
State-Trait Anxiety Inventory (STAI)-state was 61.0 (9.8),
their mean (SD) STAI-trait was 56.2 (9.4), their mean (SD)
Impact of Event Scale (IES)-intrusion was 21.5 (9.1), their
mean (SD) IES-avoidance was 24.9 (9.0), and their mean
(SD) IES-total was 46.0 (16.8).
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For the non-traumatized group, a total of 486 high-school
students from Incheon City in Korea were recruited between
2002 and 2004 among interested volunteers who self -report-
ed never having been under psychiatric treatment. Subjects
who reported a history of trauma as defined by the criteria of
DSM-1V, and subjects with a score greater than 1.5 on the
Global Symptom Index of the Korean version of the Symp-
tom Check List-90'° were excluded. The final non-trauma-
tized sample consisted of 296 healthy Korean individuals (180
boys, 116 girls) who were age and sex-matched to the trauma-
tized students. The mean age of the non-traumatized sample
was 16.3 years (SD=0.7) and 60% were male. The research
ethics committee of Ansan Hospital of Korea University Me-
dical Center approved this study. Written informed consents
were obtained from the subjects.

Study tools

Temperament and character inventory (TCI)

All subjects completed the Korean version of Cloninger’s
TCL" which is a true-false questionnaire that describes seven
higher-order and 25 lower-order traits of temperament and
character by means of 240 items. The TCI is constructed bas-
ed on two basic templates of personality: temperament and
character. In his psychobiological model,"” Cloninger pro-
posed that temperament involves automatic, preconceptual
responses to stimuli, presumably reflecting moderately heri-
table and stable biases throughout life via information pro-
cessing by the preconceptual memory system. In contrast, ch-
aracter dimensions are related to the conceptual memory sys-
tem and refer to self-concepts and individual differences in
goals and values that are able to mature progressively through-
out life. The TCI temperament template consists of four high-
er-order dimensions that include novelty seeking (NS), harm
avoidance (HA), reward dependence (RD), and persistence
(P). The TCI character template is described by the three
higher-order character dimensions that include cooperative-
ness (C), self-directedness (SD), and self-transcendence (ST).
Each of the seven dimensions is composed of three to five
subscales. Thus, the TCI has a total of 25 lower-order sub-
scales: exploratory excitability versus stoic rigidity (NS1), im-
pulsiveness versus reflection (NS2), extravagance versus re-
serve (NS3), disorderliness versus regimentation (NS4),
anticipatory worry versus uninhibited optimism (HA1), fear
of uncertainty versus confidence (HA2), shyness with strang-
ers versus gregariousness (HA3), fatigability and asthenia ver-
sus vigor (HA4), sentimentality versus insensitivity (RD1), at-
tachment versus detachment (RD3), dependence versus
independence (RD4), persistence versus irresoluteness (P),
responsibility versus blaming (SD1), purposefulness versus



lack of goal direction (SD2), resourcefulness (SD3), self-ac-
ceptance versus self-striving (SD4), congruent second nature
(SD5), social acceptance versus social intolerance (C1), empa-
thy versus social disinterest (C2), helpfulness versus unhelp-
fulness (C3), compassion versus revengefulness (C4), inte-
grated conscience (C5), self-forgetfulness versus self-con-
scious experience (ST1), transpersonal identification versus
self-isolation (ST2), and spiritual acceptance versus rational
materialism (ST3).

Statistical analysis

For each data set, exploratory scale-level factor analyses
were carried out on the 25 subscales of TCI using the princi-
pal-components method with oblique (Promax) rotation. The
internal consistency of Cloninger’s original seven dimensions
in both groups and that of the factors extracted by exploratory
factor analysis were assessed using Cronbach’s alpha. Pearson’s
r coefficients were calculated to measure correlations among
the TCI scales. SPSS for WINDOWS (version 12.0) was used
in these analyses.

RESULTS

Exploratory factor analyses of the 25 primary subscales
showed that patterns of salient loadings differed between the
two groups, but each solution generally had interpretable and
meaningful structure. The number of retrained factors was
determined by examining the scree plot of the eigenvalues.
Table 1 and 2 show the factor pattern matrix based on PRO-
MAX oblique rotation and factor intercorrelations for the
normative sample and the traumatized sample, respectively.

In the non-traumatized group, the evaluation of the scree
plot suggested a five-factor solution, accounting for 54.0 % of
the total variance. Each of the five factors explained 19.2%,
11.5%, 9.9%, 7.4%, and 5.9% of the remaining variance, re-
spectively (Table 1). When three to seven factors were forced,
their psychological contents were not interpretable, and the
pattern of factor loadings was more complex. Moreover, the
eigenvalues of the correlation matrices showed a rapid decre-
ment in explainable variance after extraction of the fifth fac-
tor. Rotation of the sixth factor explained only an additional
2.4% of the variance. Despite the difference in factor numbers
from those of Cloninger’s expectations, each of the primary
subscales loaded onto Cloninger’s original seven factors, with
the exception of the NS1, P and SD subscales. NS1 and SD
showed relatively complex loadings, and P did not load onto a
separate factor. Factor I was characterized by salient loadings
on all the HA and SD subscales except SD4 (self-acceptance
versus self-striving). Accordingly, the factor was labeled harm
avoidance and self-directedness. All C subscales and SD4 had
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the highest loadings on Factor II. Thus, Factor II was labeled
cooperativeness. Factor III was identified as self-transcen-
dence and was purely loaded by the ST subscales. All NS sub-
scales and P had the highest loadings on Factor IV, which was
labeled novelty seeking. Factor V was characterized by salient
loadings on all RD subscales. Thus, Factor V was identified as

Table 1. Factor analysis of the TCI primary subscales in the nor-
mative sample (N=296)

Promax factor loadings

Primary Factor Factor Factor Factor Factor

subscales 1 2 3 4 5
SD3 0.79
HA2 -0.74
HA1 -0.74
HA3 -0.60
HA4 -0.60
SD5 0.58 -0.47
SD2 0.58 -0.33
SD1 048 041 -0.37
NS1 0.47 0.32 0.29
C4 0.77
C1 0.75
C3 0.62 0.29
SD4 0.56 0.27  -0.36
C5 0.55 -0.28
C2 0.44
ST1 0.85
ST2 0.82
ST3 0.79
NS2 0.77
NS3 0.52
P 0.47 -0.51
NS4 0.44
RD3 -0.32 -0.27 0.73
RD4 0.65
RD1 0.32 0.39 0.41
Interfactor

intercorrelation
F1 1.00
F2 0.15 1.00
F3 029 -0.07 1.00
F4 -0.03  -0.05 0.02 1.00
F5 0.07 0.09 0.28  -0.07 1.00
Percentage of 192 115 9.9 74 6.0
explained variance*

Factor loadings <0.25 have been omitted. *percentage of variance
explained by each factor (eliminating other factors). TCI: tempera-
ment and character inventory, F1: factor 1, F2: factor 2, F3: factor
3, F4: factor 4, F5: factor 5, NS: novelty seeking, HA: harm avoid-
ance, RD: reward dependence, P: persistence, SD: self-directed-
ness, C: cooperativeness, ST: self-transcendence
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reward dependence.

In contrast, three-factor solution accounted for 67.8% of
the total variance in the traumatized sample (Table 2). The ro-
tated components accounted for 51.5%, 9.6%, and 6.7% of the
remaining variance, respectively. All of the RD, C, and SD
subscales, except for SD4 (self-acceptance), had the highest
loadings on Factor I, which was interpreted as a social factor.
AII NS and HA subscales, except for NS1 (exploratory excit-

Table 2. Factor analysis of the TCI primary subscales in the Trau-
matized sample (N=71)

Oblique PROMAX factor loadings

Primary

subscale F k2 3
CO1 0.99
CO2 0.83
SD5 0.83
SD1 0.80
CO5 0.78
CO4 0.78
SD2 0.73
CO3 0.73
RD1 0.66
SD3 0.61
RD3 0.61
RD4 0.56 0.41
HA3 0.90
NS2 0.87
HA4 0.86
HA1 0.75
HA2 0.71
NS3 0.59
NS4 0.50
ST1 0.87
ST3 0.73
ST2 0.71
Persistence 0.58
NS1 0.58
SD4 0.39
Interfactor
intercorrelation
F1 1.00
F2 0.56 1.00
F3 0.55 0.37 1.00
Percentage of 51.5% 9.6% 6.7%
explained variance*

Factor loadings <0.25 have been omitted. *percentage of variance
explained by each factor (eliminating other factors). TCI: tempera-
ment and character inventory, F1: factor 1, F2: factor 2, F3: factor
3, F4: factor 4, F5: factor 5, NS: novelty seeking, HA: harm avoid-
ance, RD: reward dependence, P: persistence, SD: self-directed-
ness; C: cooperativeness, ST: self-transcendence
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ability), had the highest loadings on Factor II. Factor II was
interpreted as a behavioral activation system and behavioral
inhibition system (BAS/BIS) factor. All subscales of the ST, P
(RD2-persistence), NS1 (exploratory excitability versus stoic
rigidity), and SD4 (self-acceptance versus self-striving) loaded
on Factor III, which was identified as the existential factor.
The SD4 subscale also showed a high loading on Factor II, but
the SD4 subscale was classified on Factor IIT according to the
view that self-acceptance is a prerequisite for self-transcen-
dence.”

Pearson intercorrelations between all of the TCI scales were
higher in the traumatized group than they were in the non-
traumatized group. All seven scales were highly intercorrelat-
ed in both groups (Table 3). In the traumatized group, the
highest correlations were observed between CO and RD
(0.87), CO and SD (0.80), RD and SD (0.73), NS and RD
(0.76), and NS and HA (0.71). In the non-traumatized group,
the correlations greater 0.40 were those of SD with P (0.41),
and SD with HA (-0.53). The five factors extracted from the
non-traumatized sample were relatively orthogonal, while the
three factors of the traumatized sample were relatively oblique
(Table 1). In the non-traumatized sample, factor intercorrela-
tions (r) ranged from 0.01 to 0.29 while those among the
three factors in the traumatized sample exceeded 0.37.

DISCUSSION

This is the first study comparing the TCT factor structure
in traumatized and non-traumatized adolescents. Previous
personality research with non-traumatized adolescent s has
focused on the possibility of the structural reorganization of
personality dimensions in response to traumatic experience.
We were able to confirm our hypothesis that the factor struc-
ture of personality in a traumatized sample may be uniquely
distinguished from that of a non-traumatized sample. The
five-factor solution in the non-traumatized group was caused
by the known instability of P and the unexpected collapse of
HA into SD subscales, which roughly corresponded to Clon-
inger’s original seven-factor model of personality. Additional-
ly, the traumatized group showed a three-factor structure of
personality representing biological, social and existential fac-
tors. This study also demonstrated that factor analysis can be
used to generate hypotheses regarding the causal mechanisms
of each factor by understanding the pattern of correlations
within a set of observed variables. Thus, it can be posited that
the empirical causes of each of the three factors in the trau-
matized sample were based on the previous results of the per-
sonality assessment.

First, the biological factor extracted from the traumatized
group was congruent with the two-factor theory of tempera-
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Table 3. Correlations among the TCl scales in the traumatized and the normative samples

Traumatized sample

Normative sample

NS HA RD P SD C NS HA RD P SD C
HA 0.71** -0.30**
RD 0.76**  0.69** -0.07 0.21**
P 0.49**  0.24* 0.57** -0.35** -0.03 -0.01
SD 0.64**  0.52**  0.73**  0.69** -0.53** -0.02 0.04 0.41**
C 0.68**  0.62**  0.87**  0.56*™*  0.80** -0.12 -0.03 0.34**  0.10 0.32**
ST 0.61** 045"  0.58**  0.60**  0.58**  0.56** -0.19 0.24**  0.17 0.17* 0.09 0.16*

*correlation is significant at the 0.05 level (two-tailed), **correlation is significant at the 0.01 level (two-tailed). TCI: temperament and char-
acter inventory, F1: factor 1, F2: factor 2, F3: factor 3, F4: factor 4, F5: factor 5, NS: novelty seeking, HA: harm avoidance, RD: reward depen-
dence, P: persistence, SD: self-directedness, C: cooperativeness, ST: self-transcendence

ment," which posits that general motivational systems consist
of a behavioral activation and behavioral inhibition system
underlying behavior and affect. The behavioral activation sys-
tem (BAS) is regarded as being responsible for the experience
of positive feelings in response to signals of reward, non-pun-
ishment, and escape from punishment" and it is believed that
dopaminergic pathways play a central role in the system."
However, the behavioral inhibition system (BIS) is comprised
of the septo-hippocampal system, which is responsible for the
experience of negative feelings in response to signals of pun-
ishment, non-reward, and novelty."”” In fact, among Clon-
inger’s temperament dimensions, the NS and HA dimensions
correspond precisely with these two fundamental templates
of temperament.'” NS, proposed to associate with variation in
dopamine level, is a tendency toward exploratory activity, in-
tense excitement in response to novelty, impulsive decision
making, and active avoidance of monotony or frustration. It
has been suggested that HA is associated with individual vari-
ation in serotonin level and is characterized by inhibition, so-
cial withdrawal, shyness, and slow adaptation to change."
However, the RD and P dimensions do not directly corre-
spond to any dimensions of the BAS/BIS. This conceptual
ambiguity of the RD and P dimensions may be related to the
known instability and weak internal consistency of these di-
mensions.'** The RD dimension is functionally related to the
C and SD dimensions, and the P dimension appeared to be
more closely related to the traits needed to transcend self-lim-
itation against suffering.

Second, the social factor in the traumatized group was in-
terpreted as being concerned with the reinforcement princi-
ple: gaining and maintaining positive reward from society by
depending on others (RD), identifying others (C), and identi-
fying one’s goal (SD). In other words, these dimensions are
concerned with the same goal and positive rewards, which
can be achieved through the interaction between self and en-
vironment. Actually, the collapse of the three dimensions into
the same factor agrees with previous findings that show over-

lapped factorial loadings of the RD subscales with those of the
C* and the SD with the C.*' Additionally, high positive inter-
correlations among the RD, C, and SD have also been report-
ed in prior studies.'****

Finally, the subscales that constitute the existential factor of
the traumatized sample have been consistently suggested as
prerequisites for self-transcendence, the highest level of self-
actualization.” In other words, in order to transcend beyond
our human limitations such as suffering and mortality, theo-
rists have proposed that we need to accept nothingness and
take responsibility for our own existence* It may be that SD4
reflects the ability to accept personal limitations. Self-tran-
scendence also involves exploring new positive meanings
within negative experiences* The NS1 reflects a tendency to-
ward exploratory activity in response to novelty. It is also im-
portant in self-transcendence to pursuit new possibilities de-
spite failures® The P may reflect a tendency to be industrious,
ambitious, overachieving and perseverant despite frustration.

Thus, the factorial allocation of NS1, P, SD4, and all ST sub-
scales into the same factor is not an unexpected random find-
ing but converges with evidence suggesting that NS1 shows
relatively complex loadings, and that P does not load highly
on a separate factor.” Moreover, Guietrrez et al.” found the
same factorial collapse of these subscales in a joint factor an-
alysis, although it was regarded as a residual factor having no
clear psychobiological interpretation. This joint factor analysis
of instruments showed a four-factor solution of the TCI in-
cluding anxiety/inhibition, stimulus-seeking, affiliation, and a
fourth residual factor. The three-factor solution in the trau-
matized sample of the present study corresponds with the re-
sult of a previous joint factor analysis which used four per-
sonality assessments.”

It is also important to note that previous studies, based on
normative and clinical samples, consistently reported negative
correlations between HA and SD and between NS and HA.*'%*
The non-traumatized sample in the present study also showed
similar results. However, for the traumatized sample, all seven
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Table 4. Cronbach alphas of the original seven scales in the trau-
matized and normative samples

Dimensions Traumatized Normative
sample sample
Novelty seeking 0.87 0.50
Harm avoidance 0.90 0.68
Reward dependence 0.80 0.43
Persistence 0.82 0.47
Self-directedness 0.78 0.66
Cooperativeness 0.93 0.67
Self-Transcendence 0.81 0.76

scales were highly and positively inter-correlated (Table 3).
Therefore, this down-regulation of the personality factor
structure in the traumatized sample appeared to be caused by
this strengthening of the correlations among personality sub-
scales that share meaningfully related functions as a response
to the trauma.

In sum, the functionally meaningful relationship among
subscales of the three factors in the traumatized sample indi-
cate that the present three-factor structure of personality is
not a random error but may result from the systemic restruc-
turing mechanism of personality in response to trauma.

Analytical causal explanations of the factor model in the
traumatized sample are derived from a literature review on
the taxonomy of personality. Indeed, the inconsistency of the
factor structures of the TCIs between the two samples in this
study parallels the long-standing history of the disagreement
between various schools of personality regarding the univer-
sal taxonomy of personality traits. Some have proposed as few
of two or three, and others have proposed as many as five and
seven.'>”” However, it should be noted that these various tax-
onomies of personality were developed based on the different
samples. That is, the five- and seven-factor models of person-
ality were validated from normative samples, while the tripar-
tite model of existential psychology (i.e., biological-social-
psychological dimensions of Biswagner; body-mind-spirit of
Frankl) was based on results from samples of trauma victims.
As predicted, the three-factor solution of the present trauma-
tized group is consistent with the tripartite model of person-
ality (i.e., body-mind-spirit), while the five-factor solution of
the non-traumatized group corresponds to Cloninger’s seven-
factor model. This supports the validity of the present find-
ings and enables us to understand the causal reason of the re-
organization of personality factors in response to traumata.

Three limitations may be addressed in the generalization of
the present results. First, the small sample size of the trauma-
tized group was small and larger studies are needed to repli-
cate these results. However, for each data set, the values of the
Kaiser-Meyer-Olkin index of sampling adequacy ranging

366 Psychiatry Investig 2012;9:361-367

from 0 (inadequate) to 1 (excellent), which is a measure of the
factorability of the correlation matrices on which the factor
analyses were based, were 0.91 in the traumatized group and
0.80 in the non-traumatized group. Further, the internal con-
sistency coeflicients of the higher-order TCI dimensions in
the traumatized sample were high, ranging from 0.56 (RD) to
0.94 (C), and were moderate in the control group, ranging
from 0.43 (RD) to 0.76 (ST)(Table 4), suggesting that the va-
lidity of these results. These results are also consistent with
early TCI reports.”” Therefore, the correlation matrices of this
study were suitable for factor analysis. Second, our trauma-
tized sample was homogeneous in exposure to the type of
trauma, age distribution, and time frame assessed. This facet
could be both a limitation and a major strength, while the
present results are unable to be generalized to other types of
trauma, this study overcame the limitations of previous stud-
ies that failed to control for the type of traumatic event. Fi-
nally, as the TCI was carried in 3 months after the traumatic
exposure, structural reorganization of personality system in
the traumatized group might not be enduring changes. Fur-
thermore, it could not be ruled out that the structural chang-
es might be affected by the current PTSD symptoms of the
victims. Therefore, long-term follow-up studies are needed to
examine whether the structural changes of personality were
temporal or enduring.
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