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Background: The Sasang constitutional analysis tool (SCAT) is an integrated Sasang consti-

tutional analysis system developed by the Korea Institute of Oriental Medicine. This study

aimed to evaluate the reliability of a questionnaire for measuring personality and patho-

physiological symptoms that is one of the components of the SCAT.

Methods: In this study, data were collected from university students in their twenties. Tests

were administered twice, with an interval of 4 weeks between tests. Test-retest data from

176  students were collected and used for analysis. Internal consistency reliability was ana-

lyzed by using Cronbach’s alpha coefficient, and test-retest reliability was analyzed by using

Spearman’s rank correlation coefficient.

Results: Cronbach’s alpha coefficient was 0.788 for personality, 0.511 for eating habits, 0.718

for  digestion, 0.667 for heat- or cold-wise penchant, and 0.612 for water ingestion. Spear-

man’s rank correlation coefficients, which were used to assess correlations between test

and  retest results, ranged from 0.444 to 0.828.
Conclusion: The internal consistency and test-retest reliability of the SCAT questionnaire

were found to be satisfactory.

© 2018 Korea Institute of Oriental Medicine. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

describing Sasang constitutional medicine, states that Sasang
1.  Introduction

Sasang constitutional medicine is a Korean traditional med-
ical system introduced by Jema Lee (1837-1900). In Sasang
constitutional medicine, people are divided into four Sasang

constitutional types: Tae-Eum, So-Eum, So-Yang, and Tae-
Yang. Different treatment principles and prescriptions are
suggested depending on individuals’ Sasang constitutional
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types, even if these individuals have the same diseases. There-
fore, in this medical system, precise diagnosis of Sasang
constitutional type is the most important concern. Longevity
and Life Preservation in Eastern Medicine, the original source
ision, Korea Institute of Oriental Medicine, #1672 Yuseong-daero,
89/+82 42 868 9430.

constitutional type is determined by synthesizing various clin-
ical information about an individual, including face, body
shape, voice, biopsychological traits (emotional tendencies
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nd inclinations), and pathophysiological symptoms (symp-
omatic presentation).1,2

To support the objectivity of Sasang constitutional type
iagnosis in research and clinical applications, studies have
een conducted to develop an objective and validated diagno-
is tool. The objective study of Sasang constitutional diagnosis
egan with the development of the Questionnaire of Sasang
onstitution Classification (QSCC) in 1993.3,4 The QSCC was
edeveloped in 1995 as the QSCC II, and the QSCC II has
een used as a diagnostic tool for many  studies.5 However,
he QSCC II includes a total of 121 items and has limitations
ith respect to the use of this questionnaire alone to diag-
ose Sasang constitutional type. The QSCC II also exhibits

 problem related to diagnosis of the So-Yang type.6 Several
uestionnaires, such as the revised QSCC II, have been devel-
ped to address this problem, but these questionnaires retain
he aforementioned limitations.7,8 There have been several
tudies conducted to extend the use of Sasang constitutional
edicine in other populations besides Korean. These studies

nvestigated the reliability and validity of Sasang type classifi-
ation questionnaires among Mongolian, American, Japanese
nd Vietnamese.9–14

In 2009, Korea Institute of Oriental Medicine developed an
ntegrated analysis tool for diagnosing Sasang constitutional
ype using comprehensive information, such as question-
aire results, face, body shape, and voice analysis. This
ool was developed based on data from the Korea Consti-
utional Multicenter Bank (KCMB), which has accumulated
asang constitutional type identification and intervention
ata from certified clinical specialists.15 This Sasang con-
titutional analysis tool (SCAT) has been developed into a
eb-based integrated Sasang constitutional analysis system
ia beta testing and is utilized in several Korean medical
nstitutions.16,17

However, responses to the questionnaire used in the SCAT,
ne of the components of this tool, may vary depending on
ge and gender. Moreover, insufficient data for younger indi-
iduals were used in the development of the SCAT. Therefore,
t is necessary to study the reliability and validity of the ques-
ionnaire for younger subjects. The purpose of this study was
o evaluate the reliability of this questionnaire via test-retest
eliability analysis.

.  Methods

.1.  Subjects  and  procedures

n this study, data were collected from university students
fter the study procedures were approved by the relevant
nstitutional review board (approval no. 1040647-201706-HR-
18-03). An online survey was conducted from June 15,
017, to July 27, 2017, for individuals who voluntarily agreed
o participate in this study, and a recruitment announce-

ent was posted in the lobby on the first floor of Daejeon

niversity College of Korean Medicine. All subjects signed

 written informed consent form for participation in this
tudy. For test-retest reliability analysis, tests were con-
ucted twice, with an interval of 4 weeks between tests.
137

Test-retest data from 176 students were collected and used for
analysis.

1) First test (test): The subjects responded to the question-
naire by accessing the online test site mentioned in the
recruitment announcement.

2) Second test (retest): Four weeks after subjects participated
in the first test, the online retest site address link was dis-
tributed to these subjects via email or mobile device.

2.2.  Methods

2.2.1.  General  characteristics
Sex, age, height, and body weight data were collected to deter-
mine subjects’ general characteristics.

2.2.2.  Questionnaire  in  the  SCAT
The questionnaire included in the SCAT developed by Korea
Institute of Oriental Medicine was used.10 This questionnaire
is a self-reported questionnaire consisting of 35 items, includ-
ing 12 personality items and 23 pathophysiological symptom
( ) items. The personality items, which measure Yin-Yang
temperament, are scored using a three-point Likert scale
(1 = bold, 2 = medium, and 3 = delicate); subjects are asked to
select one of the three answers for each item. The pathophysi-
ological symptom ( ) items, which are used to assess typical
symptoms and lifestyle during the preceding 6 months, con-
sist of 2 items on eating habits, 5 items on digestion, 4 items on
perspiration, 2 items on defecation, 1 item on sleep, 4 items on
heat- or cold-wise penchant, 2 items on water ingestion and 3
items on pathological symptoms. For the pathophysiological
symptom ( ) items, subjects are asked to select one of 3 to
7 answers, with the exception of 4 items on which multiple
responses can be provided.

Results for the analysis of Sasang constitutional type based
on this questionnaire can be derived when questionnaire
responses are entered into a SCAT program. These results are
presented as probability values for the four Sasang consti-
tutional types. A combined probability value is obtained by
applying an equation to assess the questionnaire responses
and combining the results with probability values for the four
Sasang types obtained from analyses of face, voice and body
shape. The Sasang constitutional type with the highest prob-
ability value among the four Sasang constitutional types is
ultimately determined to be the outcome of the Sasang con-
stitutional analysis.

2.3.  Statistical  analysis

Statistical analysis was performed using IBM SPSS Statistics
20.0 (IBM, Armonk, NY) with a significance level of 0.05. Gen-
eral characteristics of the subjects were expressed as the
mean ± standard deviation for continuous variables and as

frequency (%) for categorical variables. Internal consistency
reliability was analyzed by using Cronbach’s alpha coefficient,
and test-retest reliability was analyzed by using Spearman’s
rank correlation coefficient.
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Table 1 – General characteristics of the participants

Male Female Total

Number (%) 102 (58%) 74 (42%) 176 (100%)
Age 25.40 ± 4.31 24.19 ± 2.49 24.89 ± 3.70
Height 175.02 ± 4.82 161.75 ± 4.18 169.44 ± 7.99
Weight 70.47 ± 10.02 53.26 ± 7.49 63.24 ± 12.41
BMI 23.00 ± 3.12 20.34 ± 2.61 21.88 ± 3.19

Table 3 – Test-retest reliability of the SCAT questionnaire

Item Spearman’s rho

Personality
Q1 .589***

Q2 .698***

Q3 .695***

Q4 .614***

Q5 .735***

Q6 .707***

Q7 .651***

Q8 .642***

Q9 .755***

Q10 .649***

Q11 .652***

Q12 .750***

Pathophysiological symptoms ( )
Q13 .513***

Q14 .762***

Q15 .642***

Q16 .700***

Q17 .649***

Q18 .577***

Q19 .706***

Q20 .725***
Data are expressed as number (%) and as the mean ± standard devi-
ation for categorical and continuous variables, respectively.

3.  Results

3.1.  General  characteristics

The 176 subjects included 102 (58%) males and 74 (42%)
females. The mean age of the subjects was 24.89 ± 3.70 years,
and the mean BMI  was 21.88 ± 3.19 (Table 1).

3.2.  Internal  consistency  reliability

Cronbach’s alpha coefficient, which can be used to ana-

lyze internal consistency reliability, was calculated for 12
personality items and 13 pathophysiological symptom ( )
items. Cronbach’s alpha coefficient was 0.788 for personality,

Table 2 – Internal consistency reliability of the SCAT
questionnaire

Item Cronbach’s �# Cronbach’s �

Personality .788
Q1 .768
Q2 .785
Q3 .755
Q4 .763
Q5 .747
Q6 .764
Q7 .789
Q8 .785
Q9 .768
Q10 .747
Q11 .794
Q12 .804

Pathophysiological symptoms ( )
Eating habits .511

Q13 -
Q14 -

Digestion .718
Q15 .583
Q16 .750
Q17 .646
Q18 .726
Q19 .605

Heat- or cold-wise penchant .667
Q27 .676
Q28 .492
Q29 .498
Q30 .687

Water ingestion .612
Q31 -
Q32 -

# Cronbach’s � excluding the unanalyzable items.

Q21 .742***

Q22 .669***

Q25 .444***

Q27 .784***

Q28 .802***

Q29 .704***

Q30 .707***

Q31 .690***

***
Q32 .764

∗∗∗ , p < 0.001

0.511 for eating habits, 0.718 for digestion, 0.667 for heat- or
cold-wise penchant, and 0.612 for water ingestion (Table 2).

3.3.  Test-retest  reliability

Spearman’s rank correlation coefficient, which can be used to
analyze test-retest reliability, was used to assess test-retest
correlations for 12 personality items and 17 pathophysiologi-
cal symptom items. The correlation coefficients for these
items ranged from 0.444 to 0.802 (Table 3).

4.  Discussion

The SCAT is an integrated Sasang constitutional analysis sys-
tem developed by Korea Institute of Oriental Medicine based
on constitutional information for 4300 people who were diag-
nosed by experts. Data for an individual’s face, voice, body
shape, and questionnaire results are entered into a SCAT pro-
gram, Sasang constitution-related variables are extracted, and
probability values for the four Sasang constitutional types are
analyzed and provided. The SCAT is characterized by the pro-
vision of detailed and quantified information with respect to
face, voice, body shape, and questionnaire responses, which

is needed when a Korean medicine doctor diagnoses an indi-
vidual’s Sasang constitutional type.16,17

This study was conducted to evaluate the reliability of
the questionnaire component of the SCAT. The internal

https://doi.org/10.1016/j.imr.2018.02.001
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diagnostic and herbal drug system based on traditional
constitutional Korean medicine; 2010:32–4.

16. So JH, Kim JW,  Nam JH, Lee BJ, Kim YS, Kim JY, et al. The web
application of constitution analysis system - SCAT (Sasang
. Lee et al 

onsistency reliability and test-retest reliability of question-
aire items were analyzed. Cronbach’s alpha was used to
etermine whether the questionnaire items measure the
ame construct, and Spearman’s rank correlation coefficient
Spearman’s rho) was used to confirm the stability of the
uestionnaire items over a 4-week period.

Cronbach’s alpha coefficient was assessed for 12 person-
lity items and 13 pathophysiological symptom items for
hich internal consistency could reliably be analyzed. Cron-
ach’s alpha was 0.788 for personality, 0.511 for eating habits,
.718 for digestion, 0.667 for heat- or cold-wise penchant,
nd 0.612 for water ingestion (Table 2). In general, Cronbach’s
lpha coefficients of at least 0.6 are thought to be indicative of
ood reliability.18 Therefore, this questionnaire was confirmed
o exhibit internal consistency for all items except for those
elated to eating habits. Given that better internal consistency
eliability is typically observed as the number of examined
tems increases, it appears possible that the internal consis-
ency reliability of eating habit items is relatively low because
here were only two items on eating habits. In the future, we
an devise ways to improve internal consistency by increasing
he number of eating habit items.

Spearman’s rank correlation coefficient was used to assess
est-retest correlations for 12 personality items and pathophy-
iological symptom items, and the correlation coefficients
or these items ranged from 0.444 to 0.802 (Table 3). In
eneral, correlation coefficients between 0.4 and 0.7 and
etween 0.7 and 0.9 indicate moderate and strong correla-
ions, respectively.19 Therefore, given that the time interval
etween the two tests was 4 weeks, it can be confirmed that
he questionnaire answers were relatively stable.

The results of this study demonstrated the internal consis-
ency of the SCAT questionnaire measuring personality and
athophysiological symptoms and showed that the responses
o each item remained stable over a 4-week period. However,
he validity of the questionnaire was not evaluated in this
tudy. Therefore, the sensitivity and specificity of the ques-
ionnaire should be evaluated in a future validation study. In
ddition, the study subjects were limited to university stu-
ents in their twenties who have prior knowledge of Korean
edicine and Sasang constitutional medicine. As a result,

he capacity to generalize from the results of this study is
imited and there might be a risk of bias due to the prede-
ned subject group. Thus, additional reliability studies should
e conducted for other age groups without prior knowledge of
orean medicine and Sasang constitutional medicine.
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Appendix.  Supplementary  data

Supplementary data associated with this article can be found,
in the online version, at doi:10.1016/j.imr.2018.02.001.
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