
T

o

(

c

t

r

p

h

n

c

s

N

c

A
p
t
T
d
H
c
o
a
a
a
d
n
q
d
a

s

a
T
T
C

T
N

o
U

2

Assessing Personality Features and Their Relations With
Behavioral Problems in Adolescents: Tridimensional

Personality Questionnaire and Junior Eysenck Personality
Questionnaire
his study examines the applicability for adolescents

f the Tridimensional Personality Questionnaire

TPQ), which was originally designed for adults, as

ompared to the Junior Eysenck Personality Ques-

ionnaire (JEPQ). The study also evaluates their inter-

elationship and associations with various behavioral

roblems as reported by parents using the Child Be-

avior Checklist (CBCL). In a representative commu-

ity sample of 905 adolescents, the results of internal

onsistency, test-retest reliability, and factor analysis

howed that both the Harm Avoidance (HA) and the

ovelty Seeking (NS) scales of the TPQ have sound
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RD) scale has less so. The intercorrelation and factor

nalysis of the two questionnaires showed that the

PQ and the JEPQ are not simply alternative descrip-

ions of the same construct of personality. In their

ssociations with various behavioral problems, the

cales of the TPQ are relatively more specifically as-

ociated with behavioral problems than the scales of

he JEPQ. Our results provide empirical support for

he applicability of the NS and the HA scales of the

PQ in adolescents, particularly in relation to behav-

oral problems.

2004 Elsevier Inc. All rights reserved.
SSESSMENT OF personality features in
youths has become increasingly common,

articularly in the investigation of relations be-
ween personality and various health behaviors.1

win studies have shown that there is strong evi-
ence of genetic contribution to personality.2-4

ence, the role of personality predisposition be-
omes very important in probing the complex eti-
logy of behavioral problems during the rapid
dolescent development.5 Previous studies among
dults have strongly indicated that personality has

factor structure of cross-cultural validity,6,7

espite the debate over the number of factors
eeded.8-10 However, relatively few personality
uestionnaires have been developed for use in chil-
ren and adolescents as compared with those for
dults.

One commonly used personality questionnaire
pecifically designed for use in adolescents is
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he Junior Eysenck Personality Questionnaire
JEPQ),11 which consists of the Extraversion (E),
euroticism (N), Psychoticism (P), and Lie (L)

cales. The JEPQ has been widely used and in
eneral has shown good cross-cultural reliability12

nd acceptable validity.13-15 The JEPQ has been
pplied in various studies examining the relation-
hip between personality traits and health be-
aviors,16,17 as well as adolescent behavioral prob-
ems, such as substance use,18 depressive
ymptoms and sleep disturbance,19 attitude to-
ards truancy,20 bully/victim problems,21 and con-
uct disorder.22

Another notable approach toward measurement
f personality is the biosocial theory of personality
ut forth by Cloninger,23 which is heuristically
seful because it attempts to integrate information
rom epidemiological, psychometric, and neurobi-
logical studies. The scale developed from this
heory, the Tridimensional Personality Question-
aire (TPQ), consists of three genetically indepen-
ent dimensions, i.e., Novelty Seeking (NS), Harm
voidance (HA), and Reward Dependence (RD).
ombinations of extreme deviations on the three
imensions are hypothesized to be associated with
pecific psychopathologies, such as personality
isorders,24 depression,25 and substance use/
buse.26-28 Many studies among adults have found
hat the TPQ has acceptable cross-culture reliabil-
ty and validity,29-32 but the psychometric proper-
ies of the RD were not as sound as that of the NS

33,34
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demonstrated in its extensive use in the recent
mapping for personality genes.35,36 It is also note-
worthy that the TPQ was originally designed for
adults and does not have a version for children or
adolescents. The few studies applying TPQ for
children used ratings by their teachers, rather than
as reported by children themselves.37 Thus, it is
worth evaluating the psychometric properties of
self-reported TPQ among adolescents. Further-
more, examining the relationship between the
TPQ and the JEPQ may help to understand the
underlying structure of personality in adoles-
cents. Previous studies in adults have found that
the two systems are not simply alternative de-
scriptions of the same dimensions of personali-
ties.27,31,38,39

Since the constructs of both the JEPQ and the
TPQ indicate that each personality factor predicts
certain types of behaviors as individuals grow, it is
of interest to assess the relationship between the
personality factor scores and behavioral problems
in youths. For instance, the construct of psychoti-
cism comprises aggressive, impulsive, and antiso-
cial traits and the construct of extroversion indi-
cates active or sensation-seeking traits.40 These
personality features are hypothesized to be associ-
ated with more externalizing behavioral problems.
In addition, the construct of neuroticism or emo-
tional instability exhibits anxious, depressed, and
moody traits and is hypothesized to be associated
with more internalizing problems.40 In this aspect,
the Child Behavior Checklist (CBCL), which is
one of the most commonly used instruments of
dimensional approach in assessing adolescent be-
havioral/emotional problems, can be a useful tool
in assessing such relationship. However, there have
been few studies that examined the relations be-
tween the behavioral problems assessed in the
CBCL and personality features41,42 which were
limited to clinical subjects and had small sample
size.

In the present study we examined the psycho-
metric properties of the TPQ and the JEPQ in a
representative community sample of adolescents in
Taiwan. Correlation and potential common factor
structure between these two personality scales
were also investigated. Moreover, we investigated
the influences of personality traits on adolescent
behavioral/emotional problems.

METHOD

Participants
The subjects in this study were 905 junior high school stu-

dents (458 girls and 447 boys) in Taipei City. The sampling of
the participants has been described in detail elsewhere.43,44

Briefly, we stratified the 73 public junior high schools in Taipei
City in 1996 by educational levels of the residents into three
groups, and selected randomly one school from each group.
Then, three classes were randomly selected from each grade in
each of the three selected schools. In total, there were 971
students eligible for this study. After informed written consent
was obtained from the students and their parents, 905 (93%)
students completed the self-reported questionnaire inquiring
about demographic characteristics and detailed individual fea-
tures, including substance use, handedness, and personality
characteristics. Of the 905 students, 854 (88%) of their parents
completed the CBCL for evaluating the behavioral problems of
the children. The mean age of the participating students was
14.1 (SD 1.0) years, ranging from 12 to 17 years. The most
common parental education level (the higher one in each fam-
ily) was 12 years or more (43%). No difference was found in the
parental education level between boys and girls.

Measurement Instruments
In the present study, all students completed both the TPQ and

the JEPQ along with the other questionnaires, and one of their
parents completed the CBCL on them.

JEPQ. The JEPQ contains 81 “yes-no” self-report items,11

consisting of three higher order factors, i.e., E, N, and P.
Following many other studies,45,46 L, which was presumed to
measure the “desirability response,” was regarded as a fourth
factor. The Chinese version of the JEPQ was prepared via
two-stage translation. Before implementing the questionnaire,
we held a pretest to evaluate if it was suitable for applying to
adolescents in Taiwan. The results of the pretest indicated that
adolescents could answer these questions without apparent dif-
ficulty.

TPQ. The TPQ is a 100-item self-administered true-false
instrument that consists of three high-grade dimensions, i.e.,
NS, HA, and RD, each with four subscales.23 According to
Cloninger’s preliminary analyses,30 items 61 and 71 were
dropped from the scoring because of their low factor loading,
and hence the total scores of the TPQ ranged from 0 to 98. The
Chinese version of TPQ was prepared via two-stage transla-
tion.47 In this study we changed the examples provided at the
end of three items (items 29, 47, and 51) to better suit adoles-
cents’ experience in Taiwan. The results of a pretest indicated
that adolescents could answer these questions also without
obvious difficulty.

CBCL. The CBCL/4-18 consists of 20 competence items
and 118 items to assess behavioral/emotional problems.48 The
items of behavioral/emotional problems are scored on a 3-point
scale (0 if not true, 1 if somewhat true or sometimes true, and
2 if very true or often true). Eight narrow-band behavioral
syndromes and three broadband behavioral syndromes were
defined according to Achenbach.48 The broadband syndromes
include Internalizing Problems (sum of Withdrawn, Somatic
Complaints, and Anxious/Depressed), Externalizing Problems
(sum of Delinquent Behavior and Aggressive Behavior), and
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Total Problems (all eight narrow-band syndromes’ scores
summed together).

The Chinese version of the CBCL, CBCL-C, was prepared
via two-stage translation.44 The parents or guardians completed
the CBCL-Cs at home, according to the status of the partici-
pating students in the preceding 6 months. The applicability of
the CBCL-C in assessing the competence and behavioral/emo-
tional problems in Taiwanese adolescents has been demon-
strated.44 Briefly, the internal consistency and 1-month test-
retest reliability of the CBCL-C (all �’s and reliabilities � 0.60
except for Thought Problems) were satisfactory. In addition,
both exploratory and confirmatory factor analysis provided
some support for the validity of Achenbach’s cross-informant
model in the Taiwanese adolescents.

Statistical Analysis
The scale means, distributions, and internal reliability were

calculated for the TPQ and the JEPQ. The Pearson correlations
between the scales of the TPQ and the JEPQ were also com-
puted. For each scale, potential gender differences and age
effects were examined using Student’s t test and univariate
linear regression, respectively. In assessing age effect, we used
each student’s school grade (grade 7 to 9) instead of chrono-
logical age because some ages were rare (3% aged 12 and 1%
aged 17). In addition, we employed multiple linear regressions
to evaluate the effect of age (i.e., grade in this study), sex, and
interaction term of age and sex on each scale of the TPQ and the
JEPQ, respectively. For evaluating effects of personality traits
on behavioral problems, the score on each dimensional behav-
ioral/emotional syndrome was regressed on all the scales of
either the TPQ or the JEPQ with sex and parental education
level as covariates in the multiple linear regressions. We ad-
justed for the effect of sex and parental education level in these
multiple regression analyses because sex and parental educa-
tional level were found to be associated with some behavioral
problems. Significance tests were conducted with Bonferoni’s
correction for multiple comparisons.

We employed both exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) to evaluate the factor struc-
ture of the TPQ and the JEPQ. To be comparable with the
results of previous EFA studies, principal component analysis

with promax rotation was used for the TPQ30 and principal
component analysis with varimax rotation was used for the
JEPQ15 in this study. For the EFA of the TPQ, twelve subscales
instead of individual items were subjected to analysis to in-
crease statistical stability.47 Meanwhile, all the 81 items of the
JEPQ were subjected to EFA since it does not have subscales.
For the CFA, we used unweighted least-squares method to
estimate the factor loadings. Three indices, goodness-of-fit in-
dex (GFI), adjusted GFI (AGFI), and root of the mean square
residual (RMR), were chosen to assess the fit of each model. In
general, a GFI value greater than 0.9, a GFI value greater than
0.8, and a RMR value less than 0.1 usually indicate a good fit.49

All statistical analyses were performed using the computer
package program SAS.50

RESULTS

Distribution and Reliability

The distributions of the scales of both the TPQ
and JEPQ were approximately normal, as indicated
by the values of skewness and kurtosis, which fell
within the range of �0.87 to 0.83 for each scale of
the TPQ and the E, N, and L scales of the JEPQ.
The only exception was the P scale of the JEPQ, in
which skewness was 1.20 and kurtosis was 1.67.

Results of descriptive statistics and reliability of
the TPQ and JEPQ are shown in Table 1. Compar-
ing the mean score of each scale between boys and
girls, girls had higher scores on the HA and RD of
the TPQ, and the N and L of the JEPQ. Meanwhile,
boys scored higher than girls on the P of the JEPQ.
All the differences remained significant after cor-
rection for multiple comparisons (P � 0.05/3 �
.017 for the TPQ and P � 0.05/4 � .013 for the
JEPQ). The effect of age also reached a statistical
significance, with ninth grade students having the
highest scores on both the NS and the N, but the

Table 1. TPQ and JEPQ: Scale Means, Standard Deviations, Cronbach’s Alphas, and One-Month Test-Retest Intraclass

Correlations (r)

Scale Items

Boys (N � 446) Girls (N � 459) Total (N � 905)

Mean SD � r Mean SD � r Mean SD � r

TPQ
NS 34 17.6 4.1 0.56 0.52 18.1 4.6 0.67 0.76 17.8 4.4 0.62 0.65
HA* 34 15.6 5.7 0.79 0.72 16.9 6.4 0.84 0.80 16.3 6.1 0.82 0.77
RD* 30 17.3 3.6 0.53 0.73 18.6 3.6 0.58 0.42 17.9 3.7 0.57 0.58

JEPQ
E 24 15.7 4.3 0.79 0.78 15.5 4.6 0.81 0.90 15.6 4.4 0.80 0.85
N† 20 9.4 4.5 0.82 0.85 10.6 4.4 0.81 0.82 10.0 4.5 0.82 0.84
P† 17 3.0 2.5 0.69 0.66 2.1 2.0 0.63 0.74 2.6 2.3 0.68 0.70
L† 20 8.8 3.6 0.71 0.65 9.6 3.7 0.73 0.83 9.2 3.7 0.72 0.74

NOTE. Number of students participated in test-retest was 90 for the TPQ and 83 for the JEPQ.
*Sex difference, t test with Bonferroni correction, P � .05/3 � .017 for the TPQ.
†Sex difference, t test with Bonferroni correction, P � .05/4 � .013 for the JEPQ.
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lowest scores on the L scale. In addition, there was
no significant interaction between age and sex.
Internal consistency of each scale was entirely
within acceptable range (0.53 to 0.84), although
the alpha coefficients of the JEPQ scales were
relatively slightly higher than those of the TPQ. To
evaluate the test-retest reliability, the TPQ and the
JEPQ were administered again 1 month later to 90
and 83 randomly selected students, respectively.
According to the criteria of Fleiss,51 about half of
the scales’ intraclass correlation reliabilities were
in the range of fair to good (0.4 to 0.75) and the
other half in the range of excellent (�0.75) for
both boys and girls.

Factor Analysis

Since the JEPQ is a commonly used instrument
for youths in many countries, we report here only
the major results of its factor analysis. For the EFA,
four factors were derived from varimax rotation
with 22.7% of the variance explained, which was
similar to the percentage of the variance explained
in a four-factor model (22.2%) in a recent study in
Hong Kong.9 Examining the factor loading of each
item, only seven items were not allocated to the
designated factors. The results of CFA for the four-
factor model of the JEPQ showed that GFI � 0.85,
AGFI � 0.84, and RMR � 0.01. Although the
value of GFI was slightly below 0.9, the other two
indices met the criteria of a good fit.

For the EFA of the TPQ, the standardized factor
loadings following promax rotation are shown in
Table 2. Because the factor structures in boys and
girls were similar, only the results of total sample
are reported. Although there were four factors with
an eigenvalue greater than 1 (corresponding eigen-
values were 2.69, 1.88, 1.23, and 1.21), a three-
factor model was chosen on the basis of scree plot.
In the three-factor solution, the model explained
48.4% of the variance. The first factor loaded
highly positively on all HA subscales and nega-
tively on the NS1 (Exploratory excitability) sub-
scale, whereas the second factor loaded positively
on all NS subscales and negatively on RD1 (Sen-
timentality) and RD2 (Persistence). The third fac-
tor loaded primarily on RD subscales (except RD2,
Persistence) as well as NS4 (Disorderliness). On
the basis of communality (h2), RD4 was not suffi-
ciently saturated by any of the three factors.

In terms of CFA, we evaluated the three-factor
model of the TPQ as originally specified. The
goodness-of-fit indices showed that GFI � 0.94,
AGFI � 0.91, and RMR � 0.28. Both the GFI and
AFGI indicated a good fit of the model, but the
large value of RMR suggested that some subscales
might be poorly fit. If a four-factor model was
adopted, in which RD2 was separated from the RD
as an independent Persistence factor,52 the good-
ness-of-fit indices (GFI � 0.95, AGFI � 0.92, and
RMR � 0.26) were similar to that of the three-

Table 2. Cronbach’s Alphas (�) of TPQ Subscales and Factor Loadings of TPQ From the Principal Component Analysis With

Promax Rotation (N � 905)

Subscales Items �

Factor

h2I II III

Novelty Seeking
NS1 (Exploratory Excitability) 9 0.28 �0.37 0.39 0.40
NS2 (Impulsiveness) 8 0.53 0.72 0.53
NS3 (Extravagance) 7 0.56 0.62 0.41
NS4 (Disorderliness) 10 0.25 0.48 0.61 0.60

Harm Avoidance
HA1 (Anticipatory Worry) 10 0.61 0.75 0.59
HA2 (Fear of Uncertainty) 7 0.63 0.76 0.59
HA3 (Shyness With Strangers) 7 0.65 0.76 0.62
HA4 (Fatigability) 10 0.65 0.64 0.39

Reward Dependence
RD1 (Sentimentality) 5 0.57 �0.31 0.81 0.71
RD2 (Persistence) 9 0.34 �0.67 0.46
RD3 (Attachment) 11 0.60 0.55 0.37
RD4 (Dependence) 5 0.36 �0.31 0.11

Percentage of total variance 22.5 15.5 10.4

NOTE. Only loadings with absolute values � 0.3 are shown.
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factor model. Because the EFA did not indicate that
RD2 was a separate factor and the RMR of the
four-factor model remained large, a three-factor
model for the TPQ was used for the following
analyses.

Relationship Between the TPQ and the JEPQ

Pearson correlations between scales both within
and between questionnaires are displayed in Table
3. Because the correlations among boys and girls
were very similar, only the results of total sample
are reported. For the scales within the TPQ, all the
pairwise correlations were mildly negative (all �
0.2). For the scales within the JEPQ, the L was
negatively correlated with the E, the N, and the P.
Meanwhile, the P was positively correlated with
the E and the N, and the N was negatively cor-
related with the E. In terms of the interscale
cross-instrument correlations, we found that some
correlations were stronger than those within ques-
tionnaire, e.g., between the E and the HA, between
the L and the NS, and between the N and the HA.
It indicated that beyond the independent personal-
ity structure within each personality questionnaire,
there might be some overlap between different
personality questionnaires. However, these corre-
lations were at most around 0.5.

The potential factor structure underlying the
scales of the TPQ and the JEPQ together is pre-
sented in Table 4. The best three-factor solution
accounted for 71% of the total sample variance.
The NS and the HA of the TPQ could be unam-
biguously assigned to different factors, while the
RD loaded on both factor III and I. For the JEPQ,
the loading was clear for the N, the P and the L,
although both the P and the L loaded on the first
factor. Meanwhile, the E had loadings on both
factor III and II.

Personality Features and Behavioral Problems

The regression coefficient estimates of each per-
sonality scale for various behavioral syndromes are
presented in Table 5. For the TPQ, only the NS and
the HA were significantly associated with adoles-
cent behavioral problems. The HA was associated
with all the internalizing behavioral problems ex-
cept for Somatic Complaints, whereas the NS was
associated with all the externalizing behavioral
problems (Delinquent Behavior, Aggressive Be-
havior, and Externalizing Broadband Syndrome),
and Thought Problems and Attention Problems.
For the JEPQ, the pattern was not as clear as that
of the TPQ, with more than one scale being asso-
ciated with the same behavioral problem. The N
scale was associated with all the internalizing be-
havioral problems, while the P scale was associ-
ated with all the externalizing behavioral problems.
In addition, the N scale was also associated with
Thought Problems, Attention Problems, and Exter-
nalizing Broadband Syndrome, and the P scale also
associated with Social Problems and Attention
Problems. The E scale was negatively associated
with Withdrawn and Social Problems, and the L
scale was negatively associated with Delinquent
Behavior.

DISCUSSION

As far as we are aware, this is the first study to
examine the applicability for adolescents of the
TPQ, which was originally designed for adults, and
compare it to that of the JEPQ. We attempted to
investigate the two questionnaires’ psychometric

Table 4. Factor Loadings of TPQ and JEPQ From the

Principal Component Analysis With Promax

Rotation (N � 905)

Scale

Factor Loading

h2I II III

TPQ
NS 0.76 0.60
HA 0.77 0.80
RD �0.33 0.92 0.83

JEPQ
E �0.31 0.65 0.76
N 0.87 0.81
P 0.76 0.57
L �0.75 0.58

Percentage of total variance 29 26 16

NOTE. Only loadings with absolute values � 0.3 are shown.

Table 3. Correlations Among TPQ and JEPQ Scales

(N � 905)

NS HA RD E N P

HA �0.15*
RD �0.08 �0.19*
E 0.26* �0.52* 0.33*
N 0.14* 0.41* �0.02 �0.07
P 0.34* �0.04 �0.21* 0.21* 0.24*
L �0.44* �0.05 0.15* �0.06 �0.23* �0.37*

*With Bonferroni correction, P � .05/21 � .002.
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properties, inter-relationships, and associations
with various behavioral problems. The results are
discussed below.

The internal consistencies of the JEPQ scales in
this study are equivalent or better than the mean
alphas (0.73 for the E, 0.78 for the N, 0.68 for the
P, and 0.77 for the L) estimated from 23 studies of
the JEPQ in various countries.12 Our study further
showed that each JEPQ scale has a 1-month test-
retest reliability of magnitude similar to its internal
consistency. The results of the EFA and the CFA
indicated that the JEPQ has a factor structure as
designated. This is consistent with many previous
studies showing that the JEPQ has cross-cultural
validity.13,14,53 Moreover, the effects of demo-
graphic features on the JEPQ scores are also as
expected. Girls reported higher scores than boys on
the N and the L, and lower scores on the P and the
E. In addition, the scales’ distributions were cross-
culturally similar on the E and the N, as in Zim-
babwean, Singaporian, and British children.14,53

Nevertheless, both the P and the L have relatively
large differences in scales’ mean and standard de-
viation in various countries. A cautionary note is
that the percentage of the variance explained by the
four-factor structure of the JEPQ is only 22.7%,
lower than that of the three-factor structure of the
TPQ (48.4%). However, the way of factor analysis
was quite different between these two scales. For
the JEPQ, all 81 original items were subjected to
factor analysis, while for the TPQ items were
pooled into 12 subscales and then subjected to
factor analysis. This difference renders the results
not directly comparable. Taken together, the JEPQ
has good psychometric properties and is suitable

for use in Taiwanese adolescents, provided local
normative data are available.

The situation for the TPQ is slightly different.
Although it was not specifically designed for use in
youths, the questions themselves are readily appli-
cable to youths if the examples in some items are
modified, as we did in this study. Although the
internal consistency of the three scales of the TPQ
in boys and girls was slightly lower than those of
Taiwanese adults (0.54 to 0.89),47 Czech (0.62 to
0.87),31 or US (0.58 to 0.85)38 population, the
values were in acceptable ranges (0.53 to 0.84). Of
note is that an old version of the 100-item TPQ was
used in the Czech study31 and a short-form of
54-item TPQ was used in the US study.38 In addi-
tion, the low alphas (�0.6) in some subscales,
especially the NS1 (Exploratory Excitability), the
NS4 (Disorderliness), the RD2 (Persistence) and
the RD4 (Dependence), are similar to those that
have been reported for adults of various coun-
tries.30,54 The small number of items in each sub-
scale may account for the low alpha values of all
the subscales in general but not the particular ones
with low values. The low internal consistency
might have resulted in that the NS1 (Exploratory
excitability), NS4 (Disorderliness), and the RD2
(Persistence) had considerable loading on nondes-
ignated factor in the EFA. Many previous studies
in adults of different countries, e.g., England, Yu-
goslavia, and the United States, have also found
unstable factor loadings for the NS1 and the RD2,
in which the loadings on the designated factor were
low.30,34 The results of the CFA for the TPQ in this
study are consistent with those of the EFA, in that
some subscales might be poorly fit.

Table 5. Regression Coefficient Estimates for the Multiple Regressions of Scores for Individual Behavioral/Emotional

Syndromes on Personality Features, With Adjustment for Sex and Parental Education Level

Personality
Scales

Internalizing

Social
Problems

Thought
Problems

Attention
Problems

Externalizing

Total
ProblemsWithdrawn

Somatic
Complaints

Anxious/
Depressed

Broadband
Syndrome

Delinquent
Behavior

Aggressive
Behavior

Broadband
Syndrome

TPQ
NS 0.10 0.22 0.15 0.18 0.18 0.32* 0.49* 0.53* 0.44* 0.50* 0.36*
HA 0.29* 0.16 0.33* 0.33* 0.17 0.13 0.18 0.02 0.05 0.04 0.19*
RD �0.26 0.14 0.01 �0.04 �0.27 �0.17 �0.17 �0.14 �0.05 �0.08 �0.11

JEPQ
E �0.31† 0.14 �0.13 �0.14 �0.26† �0.03 �0.05 0.22 0.17 0.20 �0.02
N 0.43† 0.41† 0.54† 0.57† 0.24 0.30† 0.31† 0.25 0.24 0.26† 0.39†
P 0.005 0.19 0.16 0.15 0.68† 0.38 0.65† 0.71† 0.92† 0.91† 0.57†
L �0.04 �0.05 0.12 0.03 0.25 �0.17 �0.05 �0.32† �0.24 �0.28 �0.07

*With Bonferroni correction, P � .05/33 � .0015 for the TPQ.
†With Bonferroni correction, P � .05/44 � .0011 for the JEPQ.
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Several predictions made on the basis of Clon-
inger’s biosocial theory of personality were tested
in this study to further examine the construct va-
lidity of the TPQ in youths. First, it is predicted
that females have lower NS scores but higher HA
and RD scores than males, as corroborated in Clon-
inger et al.30 We also found that adolescent girls
have higher scores on the HA and the RD than
boys. But contrary to our original expectations,
girls scored slightly higher than boys on the NS in
this study, though not reaching statistical signifi-
cance. The same pattern of gender effect in the NS
was found in Taiwanese adults.47 Many other stud-
ies in adults have found gender differences in the
HA and the RD, but not in the NS.31,32,34,55,56 One
study even reported that females had higher NS
scores than males.57 On the basis of these studies,
it seems that the gender difference in the HA and
the RD is more culturally independent, while the
NS is not. Second, it is predicted that as people
grow older, their scores become lower in the NS
and the RD and higher in the HA. Contrary to the
expectation, we found that scores for the NS in-
creased with grade in the limited age range of
adolescents in this study.

Overall, our results indicate that both the HA
and the NS of the TPQ have acceptable construct
validity in adolescents as in adults. Nevertheless,
the construct of RD is less robust in adolescents as
in adults.47 Thus, the application of RD may be
limited. It is noteworthy that there are wide varia-
tions in the mean and standard deviation of the
TPQ scales in adults of similar age range in various
countries.30,57 Thus the local adolescent normative
is important for the use of the TPQ.

Given the recent debates pertaining to the factor
structure of personality in adults,8-10 it is intriguing
to examine the relationship between the JEPQ and
the TPQ in adolescents. On the basis of correlation
between the two scales, each TPQ scale was cor-
related about equally with two of the three JEPQ
scales (if we ignore the correlation with the L
scale). The patterns, e.g., the NS is moderately
correlated with the P, and the HA is correlated
positively with the N and negatively with the E,
were consistent with those found in adults.27,31,39

Our results of the EFA for all scales of the TPQ
and the JEPQ together partly supported the giant-
three personality theory9 that the best model has
three common factors. If L was not considered and

only the highest loading was used for allocation,
then there seemed to be a one-to-one correspon-
dence between the TPQ and the JEPQ, i.e., NS
versus P, HA versus N, and RD versus E, on the
basis of the EFA. However, factors I and II also
had loadings from more than two scales. This
pattern is consistent with a previous factor analysis
of the two scales together in Czech adults.31 On the
other hand, a twin study in American adults, in
which the extent to which the TPQ and the EPQ
assess the same versus different dimensions of
genetic and environmental variability, has demon-
strated that each of the two questionnaires provides
incomplete descriptions of the structure of herita-
ble personality differences.38 Although the low to
moderate intercorrelations between the TPQ and
the JEPQ could be attributed to the imprecision in
measurement in both scales, the internal consis-
tency and reliability of the two scales reported in
these three studies were in comparable ranges. A
consistent pattern coming from studies of three
different populations indicate that though there is
varying degree of construct overlapping between
the two questionnaires, the TPQ and the JEPQ are
not alternative descriptions of the same construct.

From the practical point of view, the utility of
both personality questionnaires can be assessed in
terms of their predictability of various behavioral
problems. Many studies have shown that behav-
ioral problems in childhood are related to psychi-
atric disorders in adulthood.58,59 Thus, identifica-
tion of correlates with childhood behavioral
problems will be valuable in terms of etiological
investigation and early intervention. The pattern of
association between personality scales and behav-
ioral problems in this study is consistent with the
prediction of their underlying construct. Since the
HA of the TPQ and the N of the JEPQ fell on the
same factor, both were associated with all the in-
ternalizing behavioral problems except Somatic
Complaints for the HA. Similarly, the NS of the
TPQ and the P of the JEPQ, which fell on the same
factor, were associated with all the externalizing
behavioral problems. However, a slight difference
between the two personality questionnaires is that
for each behavioral syndrome, there was only one
personality dimension of the TPQ exhibit a signif-
icant association, while two personality dimen-
sions of the JEPQ might exhibit a significant asso-
ciation, though in opposite directions. For
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example, the E and the N scales were associated
with Withdrawn, the E and the P scales with Social
Problems, and the P and the L scales with Delin-
quent Behavior. Thus, the scales of the TPQ are
relatively more specifically associated with behav-
ioral problems than the scales of the JEPQ. A
similar advantage of the TPQ over the JEPQ has
been found in their relationship with various sub-
stance uses,60 in which only the NS of the TPQ was
associated with substance use, whereas nearly all
four scales of the JEPQ were associated with sub-
stance use.

Although the TPQ is not completely satisfactory
in terms of psychometric properties, this study
does support its utility in adolescents, especially
the NS and the HA in the study of behavioral
problems. In recent studies assessing the associa-

tion between the NS and DRD4 gene, a consistent
association exists only when subjects were rela-
tively young (e.g., 18 to 35 years).35,36 Investiga-
tion among youths has been advocated to further
elucidate this issue. For this purpose our results
provide empirical support for the applicability of
the NS and the HA scales of the TPQ in adoles-
cents.
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