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Background: Symptom Checklist-90 (SCL-90) has been used on both normal and clinical samples in Thailand over a long
period. However, its validity and reliability have not yet been systemically reported.

Objective: Survey the validity and reliability of SCL-90 in a more extensive way, using a normal sample of people throughout
Thailand, and investigate the psychometric properties of the Thai version of SCL-90.

Material and Method: Four hundred forty eight subjects participated in the present study of which 50.4% were male and with
ages ranging from eighteen to 90 years, by providing demographic data and completing the Thai version of SCL-90 and the
16-Personality Factor (16-PF) Questionnaire. The demographic data was analyzed using descriptive statistics, and Cronbach s
alpha was used to determine its internal consistency. Factor and confirmatory factor analysis were performed to construct the
validity, and convergent and discriminant validities were calculated to generate Pearson's correlation coefficients using the
16-PF subscales.

Results: The mean of the global symptoms index was found to be 0.70 + 0.46, with the means of the symptoms ranging from
0.53 for Psychoticism to 0.98 for Obsessive-compulsive disorder. We found to be a significant difference in sub-scales across
genders, age groups, geographic regions, educational levels, occupations, and incomes, but the symptom dimension patterns
revealed were similar to those of previous studies. Depression and anxiety were the key components to show variance
between the normal and clinical samples. The measurements demonstrated good internal consistency with Cronbach s alpha,
at 0.97, but did not yield relevant correlations between some of the 16-PF sub-scales, as was expected. Moreover, factor
analysis revealed that SCL-90 has a uni-dimensional construct.

Conclusion: The Thai version of SCL-90 showed a good internal consistency, but poor discriminant validity with most items
occurring for the depression, anxiety and interpersonal sensitivity dimensions. It is recommended that some of the items be
revised for clinical studies.
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Symptom Checklist-90 (SCL-90)1" is a
psychological measurement tool used for assessing
psychiatric symptoms. It was first developed by
Derogatis et al®, primarily in order to measure
symptom intensity during clinical drug trials. SCL-90
has been used to detect nine psychiatric symptom
clusters, ranging from neurotic to mild degrees
of psychosis, for example, anxiety, depression,
somatization and paranoid ideation. Although the
measurement tool has been revised (to SCL-90-R)®,
SCL-90 is widely accepted as an effective tool for
assessing psychiatric symptoms or mental health
abnormalities in both normal and psychiatric patients,
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especially to follow-up and manage clinical changes
after psychological intervention®.

In Thailand, the Thai version of SCL-90 was
first introduced by Chooprayoon® in 1978 and was
used on both normal people and in-patients that
suffered from neurotic disorders (total = 591; 525 normal
patients and 66 neurotic patients). A standardized
T-score range 40 to 60 is considered normal, while a
higher score than 60 is considered abnormal. Though
SCL-90 has been widely used in Thailand®®, it has
not been used to systematically study a population
that represented the Thai norm, or an adult or elderly
sample. Moreover, it has not yet been used to test its
psychometric properties. Hence, the present study
aimed to investigate the psychometric properties of
the Thai version of SCL-90, as well as its concurrent
validity with other related measurements. The present
study also aimed to compare the means, standard
deviations and demographic characteristics of
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Thai participants across different age groups and
geographic areas.

Material and Method
Study population

The respondents were made up of 450
non-clinical participants whose ages ranged from
eighteen years of age upwards (mean age = 49.3,
SD =20.57, min = 18, max = 93; and males = 50.4%).
Four responses were excluded from the final data
analysis due to incomplete questionnaires.

Sampling technique

A national survey using stratified sampling
was conducted in order to represent the Thai norm,
with the stratification carried out according to
geographic region (north, upper-northeast, lower-
northeast, south and central) and by size of the
residential community. Proportional sampling was
performed in each province in accordance with the
population as reported on December 25, 2008, using
information from the Department of Provincial
Administration at the Ministry of Interior. A total sample
size of 450 was used for the present study, made up of
226 males and 224 females and with 112 participants in
each of the four different age groups. The authors
excluded participants who had a previous history of
either dementia or psychosis.

The Thai version of symptom checklist-90 (SCL-90
Thai version)

SCL-90W is a self-reporting mechanism that
contains 90 items covering psychological problems
and symptom distress. Each item assesses symptom
severity on a 5-Likert scale, where ‘0’ represents ‘not
at all” and ‘4’ represents ‘extremely’. It consists of
three overall rating systems, the General Symptom
Index (GSI), the Positive Symptom Total (PST) score
and the Positive Symptom Distress Index (PSDI). The
measurement can report nine symptom characteristics,
which are, Somatization, Obsessive-compulsive,
Interpersonal Sensitivity, Hostility, Depression, Anxiety,
Paranoid Ideation, Phobic Anxiety and Psychoticism.
For this study, the measurement tool was developed to
be utilized on people aged between 15 and 67 years
old.

Using SCL-90, abnormality can be analyzed
using two methods, 1) by combining the total score
with the score for each dimension and then converting
the result into a standardized t-score, where a score of
higher than 60 is considered abnormal and 2) by
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comparing the score for each dimension with the
norm®™. For the present, when measuring abnormality
among the genders, the total score and the score
for each dimension were calculated for each gender
to establish the t-scores. To measure the level of
abnormality for each age group, the t-score was
calculated according to the norm for each group.
Validity was tested using the known group technique,
which shows good reliability™.

Thai version of the 16 personality factors questionnaire
(16 PF Thai version)

The 16 Personality Factors (16-PF) questionnair
developed by Cattell” is a personality measurement
tool, and categorizes personality into eight dimensions,
or sixteen characteristics, including: reserved vs.
outgoing, low intelligence vs. high intelligence,
submissive vs. dominant and self-assured vs.
apprehensive. These characteristics show each
individual’s level of adjustment, problem-solving
ability and event perception. The 16-PF has 187 items
with three choices for each item. The results are rated
by giving a score of 1 or 2, then comparing the results
with a standard score. Interpretation is reproduced
using graphical sten scores.

The Thai version of 16-PF was developed by
Cheuaphakdi P and Phornphatkul S® and has been
widely used to assess personality and its relationship
with clinical factors. The utilization of 16-PF in
personnel selection is also common. The Cronbach’s
alpha for thepresent study was between 0.61 and 0.88
and certain sub-scales were chosen for testing the
convergent and discriminant validity of SCL-90; for
example, Perfectionism is expected to have a positive
relationship with Obsessive-compulsive, likewise,
Apprehension and Tension are positively correlated
with Anxiety or Phobic-Anxiety. Hypervigilance, on
the other hand, should demonstrate a more positive
association with Paranoid ideation than other scales.

Procedure

One urban area in the selected province was
chosen, and having signed the informed consent form,
each participant completed a pack of questionnaires
containing demographic data, the Thai version of
SCL-90 and the Thai version of 16-PF.

Data analysis

The construct validity was analyzed using
principal component analysis, which revealed eigen
values > 1 and the ‘rotate axis’ using the varimax
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method. The concurrent validity between SCL-90
and 16-PF was analyzed using Pearson correlation
coefficients. The demographic data (i.e. age, gender
etc.) and internal consistency were reported using
descriptive data, means, and percentages. ANOVA
analysis was used to compare differences between
groups, that is age groups, gender and region, using
post-hoc comparison, and the LSD method was
employed with alpha set at the p < 0.05 level. SPSS 18
was used for statistical analysis.

Results
Means and standard deviations

The mean + SD of the SCL sub-scales
ranged from 0.53 + 0.47 (Psychoticism) to (Obsessive-
compulsive) 0.98 + 0.64, with the overall symptom
score being 6.33 +4.17. There was no difference in the
total scores according to gender or age group, but
there was a significant difference according to region,
education level, occupation, and income (Table 1).

Table 2 shows the means and standard
deviations according to demographic data and ANOVA.
Women appeared to have more symptoms than the
men, even though there was no significant difference
in total score or GSI. With regard to age, there was a
significant difference between the young and elderly
for Somatization, Interpersonal Sensitivity and
Hostility. Respondents in the capital city and its
environs (Chachoengsao-less than 100 kilometers
away) revealed higher scores on every scale compared
to other regions, and the lower the education level, the
more symptoms they displayed. As expected, separated
and divorced respondents showed more severe
symptoms than the single and married individuals,
whereas for income, mixed results were found in terms
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Fig.1  Comparison of SCL-90 sub-scales across different

studies

of the link between income levels and the number of
symptoms.

Clinical vs. normal sample

We compared data from this study with the
data from previous studies in Thailand (Chooprayoon®
and Chooprateep”) and from the US and Finland, as
shown in Fig. 1. Higher scores were found in the
clinical groups than that in the normal samples. The
pattern of SCL sub-scales across all the studies
produced similar results, that is, high levels of
Obsessive-compulsive behavior. However, Depression,
as measured using SCL-90, differed between the
mentally ill and normal people (Fig. 1).

Reliability estimates, factor analyses; convergent and
discriminant validity
Convergent validity/divergent validity
Table 4 shows the correlation between
SCL-90 and 16-PF. The SCL scores for Tension and
Apprehension correlated significantly with the all

Table 1. Means and standard deviations of total scores and sub-scale scores for SCL-90 (n = 450)

Minimum Maximum Mean Std. deviation
Somatisation (SOM) 0 2.75 0.71 0.54
Obsessive-compulsive (O-C) 0 2.80 0.98 0.64
Interpersonal sensitivity (INT) 0 3.22 0.81 0.57
Depression (DEP) 0 3.00 0.72 0.54
Anxiety (ANX) 0 2.60 0.66 0.50
Hostility (HOS) 0 2.83 0.58 0.51
Phobic-anxiety (PHO) 0 3.00 0.59 0.56
Paranoid ideation (PAR) 0 3.16 0.77 0.60
Psychoticism (PSY) 0 2.50 0.53 0.47
Grand total 0.08 22.68 6.34 4.17
Global symptom index (GSI) 0.01 2.52 0.70 0.46
J Med Assoc Thai Vol. 94 No. 9 2011 1143
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Table 3. Comparison of Cronbach’s alpha scores according to symptom dimensions for the present study and for previous

studies

SOM O-C INT DEP ANX HOS PHO PAR PSY Overall
Community (Finland), n =337 0.87 0.86 0.83 0.88 0.86 0.79 0.79 0.82 081 097
Patients (Finland), n = 249 090 0.86 0.84 090 0.79 0.77 0.83 0.82 079 097
Present study, n = 448 0.85 0.79 0.83 086 0.82 0.79 0.76 0.79 0.80 0.97
Hispanic College”, n =205 0.76  0.75 0.79 0.70 0.72 0.70 0.53 052 070 -
Table 4. Correlation between SCL-90 and some 16-PF sub-scales (n = 448)

SOM 0-C INT DEP ANX HOS PHO PAR PSY

Tension 0.107* 0.219**  0.170**  0.200*%*  0.202%*  0.244**  0.121* 0.174%*  0.204**
p-value 0.023 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.000
Vigilance 0.108 0.084 0.106 0.093 0.081 0.116 0.118 0.116 0.038
p-value 0.021 0.074 0.024 0.047 0.086 0.013 0.012 0.014 0.423
Perfectionism -0.048 -0.081 -0.069 -0.110 -0.083 -0.097 -0.053 -0.117 -0.104
p-value 0.313 0.085 0.143 0.019 0.078 0.039 0.257 0.013 0.028
Apprehension 0.143**  0.176**  0.196**  0.212**  0.206**  0.188**  0.183**  (0.219**  0.210%**
p-value 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

* Correlation significant at the 0.05 level (2-tailed)
** Correlation significant at the 0.01 level (2-tailed)

nine sub-scales of SCL-90 (p < 0.05) and this result
supports the convergent validity of the scale. However,
Vigilance was related more to Phobic Anxiety and
Hostility than to Paranoid Ideation (r = 0.116-0.118,
p<0.012-0.01 andr=0.116,p<0.014) and Perfectionism
was not related to Obsessive-compulsive but correlated
with other sub-scales, indicating poor discriminant
validity.

Factor analysis

Factor structure

Prior to conducting the EFA, data was
screened to ensure no assumptions had been violated.
The sampling adequacy was good, with a Kaiser-
Meyer-Olkin (KMO) value of 0.94, and Bartlett’s test of
sphericity was significant (p < 0.001). To identify the
factor structure, an EFA using a maximum likelihood
(ML) method to extract eigenvalues greater than 1, was
employed. The authors used an oblique rotation to
account for correlations between the two factors
(r=0.51). The EFA extracted twenty factors accounting
for 65% of the variances. The first component yielded
an eigenvalue of 27.09, accounting for 30% of the
variance. The communalities ranged from 0.108 to
0.598.
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The item loadings ranged from 0.250 to 0.713,
and most (87 out of 90) were loaded on the same factor-
only items 44, 64 and 66 had cross-loadings on the
second factor. At the scale level, nine dimensions acted
as nine observed variables and it was found that only
one factor had an eigenvalue of 6.51, accounting for
69% of the variance. Communality ranged from 0.73
to 0.91 and the Cronbach’s alpha was 0.95 with a
corrected item-total correlation 0f 0.72 to 0.90 (1> 59% to
80%). Inter-item correlation among three dimensions:
Depression, Anxiety and Interpersonal Sensitivity,
ranged from 0.78 to 0.81.

Confirmatory factor analysis (CFA)

The author used CFA to determine the model
fit and the number of factors to retain from the
previously identified factor model. SPSS Amos 18®
was used to compare the observed structure with the
structure proposed in the theoretical model. The ML
estimation method was used to test the covariance
matrix and to determine how well the model fitted the
sample data. When investigating the fit indices
associated with an ML estimate, the one-factor
model was tested and found to be suitable: [%>=38.019
(df=20,n=450, p <0.009)], with a Goodness-of-Fit
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Index (GFI) 0f 0.982, a Non-Normed Fit Index (NNFI) of
0.990, a Normed Fit Index (NFI) 0f 0.990, a Comparative
Fit Index (CFI) of 0.995, a Standardized Root Mean
square Residual (SRMR) of 0.0148, and a Root Mean
Square Error of Approximation (RMSEA) of 0.045 (90%
C10.022-0.066).

Discussion

There was a significant difference in all
the SCL-90 sub-scales between the sample from the
central/Bangkok area and the other regions. These
results make sense when considering the fact that
people in capital/large cities may experience more stress
than those in rural regions. However, findings from
other studies using the same SCL-90 have given both
supportive and contradictory results!'®'V. Further
studies are therefore needed in order to provide a
better explanation.

In terms of gender, females showed more
anxiety and depression symptoms than the males
and this finding has been supported by previous
studies!*'Y. Findings from the clinical sample
support a previous study-that somatic symptoms are
commonly found in the elderly who have psychiatric
problems>'". Depression and anxiety symptoms
seem to be able to distinguish normal from mentally ill
people, and this may relate to factors such as
unemployment and marital status (separated or
divorced), but not advanced age. The findings show
that there was no age-related depression, but there
was age-related somatization, interpersonal sensitivity,
and hostility. This latter finding supports the report by
Nguen and Zonderman'®, that there are significant
age-related increases in somatic symptoms, whereas
symptoms related to depression and interpersonal
problems remain stable with age. From the psycho-
logical perspective, this might indicate that the elderly
develop inner inadequacy and self-deprecation issues
(measured by interpersonal sensitivity), or even
hostility, which commonly occurs in the elderly as
expressed through somatic complaints. Although
‘somatization’ is normally viewed as an immature
defense, it might help the elderly cope with their losses,
or to put it another way, it might help prevent them
from experiencing depression as long as this defense
(somatization) exists.

Another interesting point is that when the
authors compared the results with the previous study
conducted by Chooprayoon® and with a study
among science students”, they turned out to reveal
similar patterns (see Fig. 1) despite the 30-year time
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difference. This might indicate that psychiatric
symptoms among the Thai population have been stable
over time, or it may indicate that the measurements
were not sensitive enough to detect differences.
When comparing these results to those from studies
in Finland and US®%2Y, the latter reason seems to be
outweighed, that is, the lack of sensitivity is the key
issue.

For the clinical sample, the present study
reveals similar findings to the US study®”, but reveals
differences when compared to the results from Finland,
especially for Depression, which is the only item that
can be used to differentiate a normal population from
the clinical sample®". This finding is supported by the
results of this study, since Depression dimension items
accounted for a high percentage of the variance when
compared to other dimensions (the three dimensions
that shared the highest factor loadings were Depression,
Anxiety, and Interpersonal Sensitivity, with r* scores
0f0.88,0.87 and 0.85 respectively).

The Thai version of SCL-90 demonstrated a
good internal level of consistency in the present study
when compared to others. However, in terms of
construct validity, the problem of discriminant validity
still exists; for example, the magnitude of association
between Obsession-compulsion and Perfectionism
when using 16-PF was lower than expected; similarly,
Paranoid Ideation should correlate more with
Hypervigilance than other symptoms. Conceptually,
they should be related more to each other than to other
symptoms but the results of the present study were
not in line with the theory; for example, it would have
been expected for the score 0.081 to be higher (more
than 0.176) because Obsession-compulsion and
Perfectionism are in theory more closely related than
Apprehension and Obsession-compulsion (Table 4).

For the factor analysis study, SCL-90 did not
reveal the expected nine dimensions-only one factor
model was demonstrated. This may be explained by
the fact that most of the items or scales had a high
correlation with one another. Although it has been
reported elsewhere®>?® that there are three or four
factors, this seems to vary in terms of the symptoms
groupings®?. Thus, regardless of whether an item-level
or dimension-level analysis was being carried out, it
failed to demonstrate the expected factor structure.
Confirmatory factor analysis showed that a uni-
dimensional model yields the best fit, and since
modification indices suggested correlated errors
between a number of the scales, especially Anxiety,
Phobic Anxiety, Paranoid Ideation and Hostility,
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re-specification may be considered, which could
include deleting or combining some items or scales.

Limitations and future research

In terms of future research, test-retest
reliability should be investigated in order to measure
its stability; moreover, other criterion measurements
such as the clinician-rated depression scale, the
PANSS scale and the Structure interview for DSM-1V
have never been used to test for concurrent validity.
As a result, it cannot conclude for sure to what
extent SCL-90 is able to predict specific psychiatric
disorders; however, to use it more efficiently and
effectively, the Global Symptom Index should be
considered. Finally, SCL-90 should be modified into a
shorter version with the remainder of the relevant and
salient items to clinical diagnostic system such as DSM
orICD.

In summary, the Thai version of SCL-90 Thai
demonstrates a good internal consistency but also
shows questionable validity-especially for construct
validity, and this requires further study. However, the
Depression sub-scale is particularly useful and when
measuring change, it may be appropriate to use the
global score, that is, the grand total or GSI.
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