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Psychosocial problems increase the risk for mental health problems and increase the need
for health care services in children and adolescents. Primary care practice is a valuable
avenue for identifying the need for more specialized mental health care. We hypothesized
that Korean version of the pediatric symptom checklist (PSC) would be a useful tool for
early detection of psychosocial problems in children and adolescents in Korea and we
aimed to suggest cut-off scores for detecting meaningful psychosocial problems. A total of
397 children with their parents and 97 child patients with their parents were asked to
complete the PSC Korean version and the child behavior checklist (CBCL). The internal
reliability and test-retest reliability of the PSC as well as the cut-off score of the PSC was
determined via receiver operating characteristic analysis of the CBCL score, clinical group

scores and non-clinical group scores. The internal consistency of the PSC-Korean version
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was excellent (Cronbach's alpha = 0.95). The test-retest reliability was r = 0.73 (P < 0.001).
Using clinical CBCL scores (total score, externalizing score, internalizing score,

respectively > 60) and presence of clinical diagnosis, the recommended cut-off score of
the PSC was 14. Using 494 Korean children aged 7-12 yr, the current study assessed the
reliability and validity of a Korean version of the PSC and suggested a cut-off for
recommending further clinical assessment. The present results suggest that the Korean

version of the PSC has good internal consistency and validity using the standard of CBCL

scores.
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INTRODUCTION

Numerous studies and reports have suggested that psychoso-
cial problems increase the risk for mental health problems and
increase the need for health care services in children and ado-
lescents (1, 2). Primary care practice is a valuable avenue for
treating and/or identifying the need for more specialized be-
havioral health care including health behavior change, mental
health care, management of psychological symptoms and psy-
chosocial distress, and control of substance abuse (2). Frequent-
ly, psychosocial problems in children are not treated with early
intervention (3). Unfortunately, untreated psychosocial prob-
lems in childhood are thought to lead to dysfunctions in adult-
hood, including conditions that require expensive interventions
(4). In the Adverse Childhood Experiences (ACE) study of 17,000
adult patients with medical problems, Van Niel et al. (5) report-
ed that patients with more adverse experience during childhood
experienced higher rates of smoking, alcohol abuse, obesity, and
physical inactivity. Therefore, early detection and intervention
of psychosocial problems in children are important for preven-
tion and amelioration of lifelong ailments and maintenance of
community health.
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Traditionally, the primary medical service provided by pedi-
atricians has been thought to be an opportunity for recognition
of psychosocial problems in children (6). Pediatricians reported
that improving training for evaluating and managing behavioral
problems in children is necessary to meet the demands of much
needed behavioral health care for children and parents (6). How-
ever, pediatricians often hesitate to identify psychiatric problems
due to lack of psychiatric training (7). In addition, limited time
for analysis makes it difficult for primary physicians to detect
psychosocial problems in children, especially early in life (8). In
fact, the literature has revealed that less than 50% of children
are screened by primary care physicians for psychosocial prob-
lems, and very few children meet with psychiatrists (7).

For early and effective recognition of psychosocial problems
in children, Jellinek et al. (9) designed a screening tool called
the Pediatric Symptom Checklist (PSC) in 1986 and then devel-
oped it further (9-12). Initially, the PSC was targeted for children
6 to 12 yr old, but was subsequently extended to cover children
from 4 to 18 yr of age (9, 13). The PSC has been used successful-
ly in the United States of America (USA) due to its easy applica-
tion for screening of psychosocial problems. In addition, other
countries have adopted the PSC into their own language and
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culture for screening of psychosocial problems. For example, a
Spanish group in the USA studied the reliability and validity of
the PSC for children aged 4 to 5 yr (11). Also, children from 7 to
12 yr of age in the Netherlands and 5-yr old children in Austria
also were studied for early detection of psychosocial problems
using the PSC (14, 15). However, there is currently few effective
tool for screening or early detection of psychosocial problems
in Korean children.

Based on the studies conducted in other countries, we hy-
pothesized that a Korean version of the PSC would be a useful
tool for early detection of psychosocial problems in children and
adolescents in Korea. In the PSC optimized for Korean children,
we aimed to suggest cut-off scores for detecting meaningful psy-
chosocial problems.

MATERIALS AND METHODS

Participants
The information for analysis of the PSC was gathered from a clin-
ical sample and a non-clinical sample.

Non-clinical sample

A total of 420 children, ranging in age from 6 to 12 yr, who lived
in Daegu, a city in southeastern Korea with approximately 2.5
million habitants, were recruited from local schools. Permission
was obtained in advance from the headmaster and teacher and

Table 1. Demographic data of the non-clinical and clinical groups

parents’ committee of the school board of the school in which
the study was performed.

Written protocol and instructions had been distributed to the
parents by the delivery of the students in each classroom. Par-
ticipants were not compensated.

The PSC and the child behavior checklist (CBCL) were dis-
tributed to the 420 participants and their parents. A total of 403
students and their parents read the protocol and instructions
and returned the PSC and the CBCL (response rate 95.9%). Sev-
enteen participants were excluded due to lack of agreement to
participate because of absence having chronic physical illness
(n = 8), psychiatric problems (n = 3) or physical problems (n =
6) of students according to teachers’ information. After exclud-
ing six participants due to even single missing data point in the
PSC and the CBCL, the information from 397 children and their
parents were used in the analysis.

Clinical sample

One hundred patients who visited the Department of Child and
Adolescent Psychiatry, Kyungpook National University Hospital
were recruited. Inclusion criteria were 1) age 6-12 yr, 2) diagnos-
ed with a psychiatric disease, 3) no chronic medical illnesses,
and 4) living with main caretakers. Among the 100 responses,
data from three patients were excluded due to incomplete re-
sponses even with a single missing data point. Parents answered
the PSC during the waiting time at their first visit. Psychiatric

Variables Non-clinical group Clinical group ty? P
No. of children 397 97
Age (M £+ SD) 9.25 +£ 1.48 8.90 £ 1.77 t=1.58 0.10
Sex
Boys, No. (%) 191 (48.1) 73(75.2)
Age (M £+ SD) 9.20 + 1.52 8.91 + 1.69 t=1.34 0.80
Girls, No. (%) 206 (51.9) 24 (24.9)
Age (M £+ SD) 9.30 + 1.44 9.16 + 2.01 t=0.41 <0.01
Parental education, yr (M £ SD)
Father 15.64 £+ 0.50 14.61 £ 0.25 t=15.98 < 0.001
Mother 15.42 £ 1.50 14.06 + 2.33 t=6.71 < 0.001
Caretakers sharing a home, No. (%) v = 0.86 0.64
Both parents 355 (89.4) 91 (93.8)
One parent 25(6.2) 441
Other 6(1.5) 2(2.0
Socioeconomic status* ¥ =83.50 < 0.001
Upper & upper-middle 39 (9.8) 1(0.1)
Middle 333(83.9) 66 (68.0)
Lower-middle & lower 153.7) 18(18.5)

Psychiatric diagnosis, No. (%)

Attention Deficit Hyperactivity Disorder (ADHD) 47 (48.5)
Major Depressive Disorder 17 (17.5)
ADHD+Oppositional Defiant Disorder 12 (12.4)
Tourette’s Disorder 10 (10.3)

Selective Mutism 4 (4.1)

Separation Anxiety Disorder 4 (4.1)

Enuresis 2 (2.1)

Mental Retardation 1 (1.0)

*Socioeconomic status was classified according to methods of Hollingshead and Redlich. M, mean; SD, standard deviation.
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diagnosis of the clinical group made by the child and adoles-
cent psychiatrists had been described in Table 1.

Measure and scales

Pediatric symptom checklist

The PSC consisted of 35 questions regarding the parents’ im-
pressions of psychosocial problems in their children (10, 13).
The answer choices consisted of ‘never, ‘sometimes’ and 'fre-
quently, which were allocated 0, 1 or 2 points, respectively. High-
er PSC scores represented more psychosocial problems in the
children and adolescents.

The PSC-Korean version was developed with a forward-back-
ward translation procedure. It was translated by a bilingual per-
son, and a consensus procedure was performed with a Korean
child and adolescent psychiatrist. Another bilingual translator
performed a blinded backward-translation to English, and the
final version of the PSC was obtained after some adjustments.
When translating and adapting this instrument, the Korean
culture and language were taken into account. Compared to
the original version of the PSC, several words and phrases were
modified to maintain the meaning. For example, item number
8, ‘Daydreams too much’ had been translated into ‘Dazed of-
ten’ in Korean because not all Korean people are familiar with
the meaning of the word ‘daydream’ Item number 29, ‘Does not
listen to rules’ had been translated into ‘Disobeys rules’ and
Item number 34, ‘Take things that do not belong to him or her’
into ‘Steal things’ because they were clearer than the directly
translated in meaning in Korean. In order to evaluate the test-
retest reliability of the Korean PSC, 180 students were randomly
selected to complete the PSC scale again four weeks later. Among
these 180 participants, 140 returned the second PSC.

Child behavior checklist (CBCL)

The CBCL, developed by Achenbach, is a tool for the assessment
of children and adolescents (16). It consists of two parts: a so-
cial competence scale and a syndrome and total problem scale.
A CBCL-Korean version has already been developed and is cur-
rently used by clinicians (17). The CBCL-Korean version con-
sists of a 132-item questionnaire, and responses are provided
on a three-point Likert scale from 0 to 2. The social competence
scale assesses social interaction, school performance and over-
all social competence. In school performance scale, average
scores of total 5 subjects has been calculated such as Korean,
mathematics, social science, science, and English, only in case
of middle school students. The syndrome and total problem
scale includes social withdrawal, somatic complains, anxiety,
depression, attention problems, aggressive behavior, external-
ized dysfunction, internalized dysfunction and dissocial behav-
ior. Higher CBCL scores represent more severe psychosocial
problems. The score is recorded as a raw score and is translated
into a T score. Although a 63 or more T score (90 percentile) has

http://dx.doi.org/10.3346/jkms.2015.30.8.1167

been generally considered clinical, the clinical referred cut-off
score is a 60 or more T score (85 percentile) in non-clinical sam-
ples and a 70 or more T score (98 percentile) in clinical samples.
In this study, we used a 60 or more T score, because we devel-
oped the PSC to screen psychosocial problems in a general pop-
ulation of children and adolescents.

Statistical analysis

Demographic variables between the non-clinical and clinical
groups were analyzed with a #-test and a chi-square-test. The
internal reliability and test-retest reliability of the PSC were as-
sessed with Cronbach’s alpha and Pearson’s correlation coeffi-
cient (r). The inter-correlation fit among the four factors in the
PSC was assessed using confirmatory factor analysis (CFA) with
structural equation modeling (18). For the validity of the PSC-
Korean version, transformed CBCL scores (total, internalizing
and externalizing scores) were correlated with total score of the
PSC-Korean version (Pearson’s correlation coefficient, r) as was
performed in the development of the PSC-Dutch version (14).
One-way ANCOVA was used to demonstrate discriminant va-
lidity of the Korean version of the PSC between the non-clinical
group and clinical group with the covariates of sex, parental ed-
ucational status, and economic status. The cut-off score was
determined via receiver operating characteristic (ROC) analysis
of the CBCL score (total problem score, internalizing score and
externalizing score), clinical group scores and non-clinical group
scores. All statistical analyses were performed with SPSS 13.0
for Windows and LISREL 8.80.

Ethics statement

The study protocol was approved by institutional review board
of the Kyungpook National University Hospital (IRB No., 20110
5012). Written informed consent was provided by all study par-
ticipants. Permission was obtained from all of the participants
including parents and students.

RESULTS

Demographic data

The mean age of all the subjects was 9.3 + 1.5 yr. The mean age
and years of education for the parents who filled out the PSC
were 37.3 + 2.9 and 15.3 + 1.8, respectively (Table 1). There were
no significant differences in age, parent age or parenting status
between the non-clinical and clinical groups. The mean age of
the non-clinical and clinical groups was 9.25 + 1.48 yr and 8.90
+ 1.77 yr, respectively. However, there were significant differ-
ences in years of parents’ education (father: ¢ = 5.98, P < 0.001,
mother: £ = 6.71, P < 0.001) and social economic status (y = 83.5,
P < 0.001) between the groups. The mean years of education in
the clinical and non-clinical groups were 14.34 + 1.29 yr and
15.53 + 1.00 yr, respectively. The clinical group comprised more
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Table 2. Scores on the PSC and CBCL for the total problem scale, the internalizing scale and the externalizing scale

Variables Non-clinical group* Clinical group®
Scale Total (n = 397) Boys (n =191) Girls (n = 206) Total (n = 97) Boys (n = 73) Girls (n = 24)
PSC* 52 % 6.1 6.5+ 6.9 41+ 49 27.0 £10.1 27.9 £10.1 244 £10.9
CBCL'
Total 425 £ 9.4 431 £95 42.0 £9.0 619 +£97 62.2 +£10.0 61.1+£97
Internalizing 445 £ 9.2 44.7 £ 101 442 +£83 59.2 £10.7 59.6 +£10.9 582 £ 10.1
Externalizing 433 +£92 438 £9.5 428 £89 60.6 £10.9 61.1 £10.5 59.0 £ 12.2
*The difference between the non-clinical group and the clinical group is significant (P < 0.001); "Raw CBCL scores were transformed to T-scores; #*0ne way analysis of covari-
ance (ANCOVA) was used.
ROC curve ROC curve
1 1r
08 0.8
= =
S 06 £ 06
|72} wn
5 3
w w
04 04
0.2 02
0 Il Il Il Il Il 0 Il Il Il Il Il
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
1-Specificity 1-Specificity
CBCL total problem score T > 60 CBCL externalizing score T>60
ROC curve ROC curve
1 T
0.8 0.8
:? 06 ? 06
2 3
5 S
w wn
0.4 04
0.2 02
0 Il Il Il Il Il O Il Il Il Il Il
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
1-Specificity 1-Specificity
CBCL internalizing score T > 60 ‘ The presence of clinical diagnosis

Fig. 1. Receiver-operator characteristic (ROC) curves using the CBCL score and the presence of clinical diagnosis.

participants in the lower-middle social economic status com-  lent (Cronbach’s alpha = 0.95). The test-retest reliability was r =
pared to the non-clinical group ()* = 83.50, P < 0.001) (Table 1). ~ 0.73 (P < 0.001). However, a poor model fit was observed in con-

firmatory factor analysis (CFA) () = 1,852.0 at df = 554; P < 0.001;
Pediatric symptom checklist-Korean version goodness-of-fit index [GFI] = 0.821, adjusted GFI = 0.797, root-
The internal consistency of the PSC-Korean version was excel-  mean-square error of approximation [RMSEA] = 0.069 [90%
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Table 3. The receiver-operator characteristic (ROC) curve for possible cut-off values of the Korean version of the PSC using the clinical CBCL score for clinical diagnosis

AuC Pvalue cl Cut-off Sensitivity Specificity
CBCL total > 60 0.96 0.009 0.94-0.98 10/11 98.7 80.0
11/12 98.7 82.5
12/13 96.1 84.6
13/14 94.8 86.8
1415 935 88.7
15/16 90.9 89.9
16/17 89.6 90.1
CBCL externalizing > 60 0.94 0.012 0.92-0.96 10/11 97.5 80.2
1112 96.3 82.4
12/13 92.5 84.3
13/14 88.8 86.0
14/15 86.3 87.7
15/16 85.0 89.1
16/17 85.0 89.6
CBCL internalizing > 60 0.92 0.01 0.90-0.95 10/11 94.4 76.3
1112 93.1 80.3
12/13 91.7 82.7
13/14 90.3 84.8
14/15 84.7 86.0
15/16 81.9 87.2
16/17 80.6 87.4
Presence of clinical diagnosis 0.96 0.009 0.94-0.98 10/11 94.8 82.9
11/12 94.8 85.4
12/13 93.8 87.8
13/14 91.8 89.9
14/15 89.7 91.7
15/16 86.6 92.7
16/17 85.6 92.9
Table 4. The numbers and percentages of children with cut-off scores for the PSC
Non-clinical Clinical
Cut-off scores
Total (n = 397) Boys (n = 191) Girls (n = 206) Total (n = 97) Boys (n = 73) Girls (n = 24)
PSC>14 40 (10.0%) 27 (14.1%) 13 (6.3%) 89 (91.7%) 69 (94.5%) 20 (83.3%)
PSC>17* 28 (7.0%) 20 (10.4%) 8 (3.8%) 83 (85.5%) 65 (89.0%) 18 (75.0%)
PSC > 22° 10 (2.5%) 8 (4.1%) 2(0.9%) 69 (71.1%) 52 (71.2%) 17 (70.8%)
PSC > 28* 2 (0.5%) 2 (1.0%) 0 (0%) 43 (44.3%) 34 (46.5%) 9 (37.5%)

*Japanese cut-off; "Dutch cut-off; *Original US cut-off.

confidence interval, 0.065-0.072], root-mean-square residual
[RMR] = 0.015). The mean PSC total scores of the non-clinical
and clinical groups were 5.2 + 6.1 and 27.0 + 10.1, respectively
(F =3.64, P=0.01). The total score of the PSC positively corre-
lated with total CBCL (r = 0.85, P < 0.01), internalizing score
(r=10.73, P < 0.01) and externalizing score (r = 0.79, P < 0.01)
(Table 2). Using CBCL scores and experience of the staff at pro-
viding psychiatric service, the ROC curve was calculated and is
shown in the upper-left corner of Fig. 1. All areas under the ROC
curves (AUC) were greater than 0.9 and had statistical signifi-
cance (Table 3). Using clinical CBCL scores (CBCL total score >

60, CBCL externalizing score > 60, CBCL internalizing score >

60) and presence of clinical diagnosis, the recommended cut-
off score of the PSC was 14. Considering the diagnosis made by
child and adolescent psychiatrists as the gold standard, the sen-
sitivity and specificity of the PSC-Korean version with a cut-off
score of 14 were 91.8% and 89.9%, respectively (Table 4). When

http://dx.doi.org/10.3346/jkms.2015.30.8.1167

using the 28 score cut-off of the USA, 44.3% of the clinical group
and 0.5% of the non-clinical group were identified as a risk group
with psychosocial problems (13).

DISCUSSION

Using 494 Korean children aged 7-12 yr, the current study as-
sessed the reliability and validity of a Korean version of the PSC
and suggested a cut-off for recommending further clinical as-
sessment. The results suggest that the Korean version of the PSC
has good internal consistency and validity using the standard of
CBCL scores.

The internal consistency of the Korean version of the PSC in
the current study was excellent (Cronbach’s alpha = 0.95). The
original version of the PSC has also good internal consistency
(Cronbach’s alpha = 0.91) (10). In addition, the US version (Cron-
bach’s alpha = 0.92), the Spanish version (Cronbach’s alpha =
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0.91) and the Dutch version of the PSC (Cronbach’s alpha = 0.89)
also have been reported to have excellent internal consistency
(14, 19). The test-retest reliability correlation in the original ver-
sion of the PSC was r = 0.84 - 0.91, and that of the Korean version
was r = 0.73 (10). Stoppelbein et al. (20) suggested a test-retest
reliability (r = 0.77) in patients with chronic diseases which is
similar to our results. Anastasi et al. (21) reported that a test-re-
test reliability correlation value higher than 0.70 could be accept-
ed as reasonable.

Factor analysis of the original PSC has found that the mea-
sure loads significantly onto three brief subscales for use in iden-
tification of attentional, internalizing (depression/anxiety), and
conduct problems including the children’s depression invento-
ry (CDI) for depression, the screen for child anxiety related emo-
tional disorder (SCARED) for anxiety, and the ADHD scale of
the child behavior checklist for attention problems (9, 10, 13,
19). The Korean version of the PSC showed a poor model fit in
CFA, as did the Dutch version of the PSC (14). These poor fits
may be due to the fact that items on school life had been divid-
ed into the factor of internalizing and conduct behaviors. More-
over, different cultural and psychological backgrounds might
affect the poor fits compared to those of the original version.
However, future studies are needed to verify this conjecture.
The correlation between the Korean version of the PSC and the
CBCL scores was significant (r > 0.70). These high correlation
values suggest that the Korean version of the PSC reveals four
latent psychosocial problem dimensions including internaliz-
ing, externalizing, attention, and school problems, similar to
that proposed by Gardner (18). In ROC curve analysis, AUC val-
ues were greater than 0.9. In addition, participants in the clini-
cal group scored significantly higher than those in the non-clin-
ical group. Taken together, these results suggest that the Korean
version of the PSC has excellent internal consistency and good
reliability and validity.

In a number of validity studies, PSC case classifications agreed
with case classifications on the child behavior checklist (CBCL),
children’s global assessment scale (CGAS) ratings of impairment,
and the presence of psychiatric disorder in a variety of pediatric
and subspecialty settings representing diverse socioeconomic
backgrounds (10, 19). When compared to the CGAS in both mid-
dle and lower income samples, the PSC has shown high rates of
overall agreement (79%; 92%), sensitivity (95%; 88%) and speci-
ficity (68%; 100%), respectively (9).

When the clinical cut-off of the PSC-Korean version was set
at 28, the detection rate of psychological dysfunction in the non-
clinical group was less than 1%. However, this high cut-off only
detected 71.1% of children in the clinical group. When the cut-
off of the PSC-Korean version was set at 14, the detection rate of
psychological dysfunction in the non-clinical group was greater
than 10%. Indeed, in an epidemiology study of school-aged chil-
dren, the detection rate of psychosocial dysfunction was in the

1172  http://jkms.org

range of 12% to 20% (22, 23). Studies using the PSC have found
prevalence rates of psychosocial impairment in middle class
(~12%) that are quite comparable to national estimates of the
prevalence of psychosocial problems (10, 19). With a cut-off of
14, the detection rate in the clinical group was improved to 91.7%
(Table 4). Taken together, these results suggest that the cut-off
score for the PSC-Korean version should be 14. Children with
psychosocial problems could be also included in the non-clini-
cal group as 40 children (10%) in Table 4. In comparison, the
US version of the PSC has a cut-off of 28, the Dutch version has
a cut-off of 22 (13, 14), the Brazilian version has a cut-off of 21,
the Japanese version has a cut-off of 17 and the Mexican ver-
sion has a cut-off score of 12 (13, 14, 24-26). In the Mexican sam-
ple, the PSC has been validated by Mexican-Americans in low-
income US communities and the educational level of parents
was lower than in our sample (13, 17).

When comparing the results of behavioral questionnaires
between American and Korean children, the scores of other
checklists such as the CBCL, the ADHD rating scale, the child
sexual behavior inventory (CSBI), the adolescent dissociative
experience scale (A-DES), the child report of post-traumatic
symptoms (CROPS) and the parent report of post-traumatic
symptoms (PROPS) were lower for Korean children (27-31).
Common characteristics of countries with lower scores and
lower clinical cut-off recommendations, such as Korea, may be
areflection of real differences in psychological symptoms. How-
ever, these scores may also reflect low parental sensitivity to psy-
chological problems (29). Korea is one of the countries in which
subjects show a response bias because they want to give an an-
swer that is as socially desirable as possible (28).

There were several limitations in the current research. First,
the participant pool was recruited from a small area of Korea,
so it may not reflect the entire Korean population. In the clini-
cal group, more males had been recruited and females had been
younger in age. Second, the sample could not be screened with
a structured clinical interview nor with a clinical global impair-
ment-score. Future studies should consider recruiting from a
broad area and including a structured interview and correla-
tion of the scores of subscales of the PSC with the psychiatric
diagnosis of patients of child and adolescents. In the clinical
group, children with externalizing symptoms such as attention
deficit/hyperactivity disorder and oppositional defiant disorder
were more prevalent (60.9%) compared to those (25.7%) with
internalizing disorder such as major depressive disorder, selec-
tive mutism and separation anxiety disorder.

The Korean version of the PSC has a good internal consisten-
cy and validity using CBCL scores as a standard. Thus, the Ko-
rean version of the PSC may be a useful tool for the early detec-
tion of psychosocial problems including behavioral and emo-
tional problems in Korean children.
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