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Introduction

Objectives: This study was designed to investigate the correlation between Sasang constitution
and dyslipidemia and the possibility that Sasang constitution can be a risk factor of dyslipidemia.
Methods: This study was a retrospective cross-sectional study based on chart review. Seventeen
thousand sixty-nine charts which were collected from May 2007 to June 2010 in International
Healthcare Service Center, Kyung Hee University Medical Center, were reviewed for the study.
Fifteen thousand two hundred fifty charts including Sasang constitutional diagnosis and lipid
profiling were selected and we examined the correlation between Sasang constitution and
dyslipidemia.

Results: After adjusted for body mass index, the levels of total cholesterol and triglyceride were
highest in Taeeum group, and lowest in Soeum group. High-density lipoprotein was highest in
Soeum group, and lowest in Taeeum group. After adjusted for age, sex, and body mass index, the
odds ratios for ‘high triglyceride’ were 1.716 (1.411~2.087) in Soyang group and 2.021 (1.650~
2.475) in Taeeum group compared to Soeum group. The odds ratio for ‘high low-density
lipoprotein’ was 1.229 (1.006~1.501) in Soyang group compared to Soeum group. The odds
ratios for ‘low high-density lipoprotein’ were 1.195 (1.033~1.381) in Soyang group and 1.414
(1.212~1.649) in Taeeum group compared to Soeum group.

Conclusions: The lipid profiles and dyslipidemic risk differed across constitutional types, showing
constitution type-specific patterns, so that we could infer the possibility that Sasang
constitutional types can be a risk factor of dyslipidemia.
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individual patient’s global cardiovascular risk' ™.

The dyslipidemic risk in an individual can be affected

Dyslipidemia refers to the abnormalities in lipoprotein
homeostasis that is clinically important as a contributor
to the development of atherosclerosis and its sequelae,
most notably coronary heart disease (CHD) and cere—
brovascular disease. Reflecting its clinical significance,
the third report of the National Cholesterol Education
Program (NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel III, or ATP III) had outlined the
recommendations for cholesterol testing and manage—
ment, placing a strong emphasis on the adjustment of the

overall strategy and intensity of therapy according to the
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by many factors, including his genetic predisposition and

the environmental influences. Recent studies have

demonstrated that racial and ethnic groups vary in the

baseline risk for dyslipidemia®™®.

Ethnicity can be
important in that lipid profiles and the sequelae of
dyslipidemia can manifest differently across ethnic
groups, implicating a need for an ethnically adjusted
management strategy. It can also point out the
population group that may require a stricter lipid control
in light of their ethnicity—based disadvantage involving
other vascular risk factors”.

Though targeting lipid control interventions based on
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ethnic groups may contribute to a more time— and
cost—efficient strategy, this may still not be specific
enough in clinical settings to set up a personalized lipid
control plan, considering that individuals show different
susceptibilities even within the same ethnic and racial
groups. In response to the demand for a more
patient—specific method of identifying and predicting the
dyslipidemic risk, some have suggested a new approach
to this matter that is more finely attuned to the
constitutional make-up of each individual. Such
constitution—based methodology could offer a new
guideline that takes personal traits into account without
being too cumbersome to implement'”.

One of the typological theories rooted in the
constitution—based approach is the Sasang Constitutional
Typology, which categorizes individuals into one of the
four Sasang constitution types (namely the Taeyang
[TY], Soyang [SY], Taeceum [TE], and Soeum [SE] types)
based on mental characteristics, physical traits, and
physiopathological patterns. The current researches in
Sasang Constitutional Typology encompass diagnostics,
physiology and pathology, and therapeutics and
preventive healthcare!' ™. Also, recent evidence suggests
that the Sasang constitution types can be a predictor of
the risk for several conditions including insulin
resistance, type 2 diabetes mellitus and hypertension ™.

In order to explore the potential of Sasang
Constitutional Typology as a tool for assessing
dyslipidemic patterns and risk, we have conducted a
cross—sectional epidemiological study exploring the
prevalence and risk rates for dyslipidemic profiles across

the different Sasang constitutional types.

Materials and Methods

1. Subjects
The initial data pool was taken from Kyung Hee

International Healthcare Service Center Health Exami—
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— - Interviewed for general characteristics and medical history
Initial data pool - measured on body sizes
2007.5 - 2010.6 [— - submitted blood samples for laboratory testing
n=17,069 (T-chol, TG, LDL-¢, HDL-c)
- Sasang constitutional typing

Eliminated (n=1,813)

» ! plete Sasang ituti typing results (n=1,646)
Outside designated age group (n=109)

Incomplete lab results (n=58)

Dropped (n=6)
Taeyang (TY) constitutional type, due to small sample size (n=6)

Y
Analyzed sample
n=15,250

Fig, 1. Flow chart of the data selection, T-chol: total cholesterol, TG:
triglyceride, LDL-c: low density lipoprotein cholesterol, HDL-c: high
density lipoprotein cholesterol,

nation Database between May 2007 and June 2010,
during which 17,069 men and women visited the clinic
for routine physical check—up. They were interviewed
for general characteristics and medical history, were
measured on body sizes, submitted blood samples for
laboratory testing (total cholesterol [T—choll, triglyceride
[TG], low density lipoprotein cholesterol [LDL-chol],
and high density lipoprotein cholesterol [HDL-chol]),
and were given Sasang constitutional typing. The initial
data pool was sieved for completeness of Sasang
constitution typing results, leaving 15,423 subjects.
Participants were also eliminated if out of the designated
age range (21~80 years) or found to have missing data
(58 were excluded due to incomplete laboratory results;
109 were excluded for being outside the age limit). The 6
individuals who were typed as the TY constitutional type
were determined as a statistical minority and were
therefore dropped from the study. In the end, the data

sets of 15,250 subjects were examined for analysis (Fig.

D.

2. Ethical considerations

All the investigations herein described were conducted
in full accordance with the ethical standards of the
World Medical Association Declaration of Helsinki of
1975, as revised in 2004. The Institutional Review Board
of Kyung Hee University Oriental Hospital had given full
approval and authorization of this study (KOMCIRB-
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2011-40).

3. Anthropometric methods and body mass
index (BMI) calculation
Height and weight were obtained in light clothing (to
the nearest 0.1 cm or 0.1 kg). BMI was calculated using
the equation: BMI=weight (kg)/height’ (m?). Waist
circumference (WC) was measured horizontally at the
mid—point between the inferior border of rib cage and

the superior border of iliac crest.

4, Blood sampling and testing

Fasting blood samples were collected from an
antecubital vein after at least 12 hours of fasting. The
serum T—chol, TG, LDL-chol, and HDL-chol levels
were then measured using the Hitachi 7600 Automatic

Analyzer (Hitachi Co., Tokyo, Japan).

5. Sasang constitutional typing

As the first step in the Sasang constitutional typing
process, the examinees were asked to complete the
revised Questionnaire for the Sasang Constitution
Classification II (QSCC 1I)'”. The Sasang constitutional
medicine specialists interviewed each examinee and
decided on his/her Sasang constitutional type based on
the QSCC I+ results and comprehensive assessment. The
Sasang constitutional medicine specialists were qualified
traditional Korean medical doctors licensed by the
Korean government, with six years of traditional Korean
medicine training, minimum two years of training in
Sasang constitutional medicine.

The QSCC II+ is a questionnaire widely used in
constitutional typing with an acceptable level of
reliability and validity that had been originally developed
in order to confer greater objectivity to the process of
constitutional typing. During constitutional assessment,
the Sasang specialist collects all pertinent information on

the subject’s mental characteristics, physical traits,

physiological patterns, and pathological developments in
order to determine most accurately the subject’s
constitutional type as one of the four Sasang

constitutional types: the TY, SY, TE, or SE type.

6. Clinical
overweight/obesity

definitions for dyslipidemia and

The cutoff values of the dyslipidemic indices were
taken from the NCEP-ATP III classification, adopting
the ‘high’ values for T—chol, LDL~chol, and TG and the
‘low’ value for HDL—chol: T—chol >240 mg/dL as high
T-chol’, TG 2200 mg/dl as ‘high TG’, LDL~-chol =160
mg/dl as ‘high LDL~chol’, and HDL-chol <40 mg/dL
as ‘low HDL-chol'".

The BMI cutoff points for determining overweight/
obesity were taken from the World Health Organization
recommendation for the Asian—Pacific populations
classifying BMI<18.5 as ‘underweight’, 18.5<BMI<23.0
as ‘normal weight’, 23.0<BMI<25.0 as ‘overweight’,
and BMI>25.0 as ‘obese’'?.

7. Analysis and statistical methods

The data from the 15,250 subjects was first examined
for general characteristics and clinical parameters, which
were compared between the male and female subjects by
independent sample t—test and chi—square test.

Also, the gender distribution (male or female) and
BMI profiles (underweight, normal, overweight, obese)
were explored across different Sasang types, in which the
differences were detected by chi—square test. To further
explore the association between dyslipidemia, weight
status, and Sasang constitutional types, the male and
female groups were each stratified into BMI tertiles
(lower tertile, middle tertile, and upper tertile) within the
respective gender group, and the prevalence of each
dyslipidemic index (high T-chol, high TG, high
LDL-chol, low HDL-chol) was examined across the

Sasang constitutional groups for each BMI tertile, in
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which the differences were detected by chi-square test.
The constitutional groupXBMI tertile group (within
each gender) interaction was tested using two-way
ANOVA, and if no interaction effect was detected, post
hoc multiple comparison by Scheffe’s method was
performed to compare the different constitutional types
for each lipid profile index (T-chol, TG, LDL-chol,
HDL-chol) (group—by—group interaction for TG was
analyzed after log transformation of TG values).

Finally, to assess the influence of the Sasang
constitutional type on dyslipidemic risk, the odds ratio
for each dyslipidemic index (high T—chol, high TG, high
LDL-chol, low HDL-chol) were compared across
different Sasang constitutional groups by binary logistic
regression analysis (after adjusting for age, sex, and
BMI), taking either the SE or SY group as the reference
group.

For all statistical analysis, the SPSS ver. 13.0 software
for Windows (SPSS Inc., Chicago, IL, USA) was used.
P-values <0.05 were considered to be statistically
significant. Age, anthropometric values, blood test
results, and results of Sasang constitutional typing were
expressed as ‘means+standard deviation’ or ‘number of

subjects (%)’.

Results

1. General characteristics and clinical parameters

The general characteristics and clinical parameters of
the subjects are displayed in Table 1. Differences
between the male and female groups were detected in
age, body sizes (height, weight, BMI, WC), and lipid
profile (T—chol, TG, LDL-chol, HDL-chol). The
Sasang—type distribution also differed between the male
and female groups, showing prevalence distribution of

TE>SY>SE in men and TE>SE>SY in women.

2. Gender and BMI distribution across different

Sasang constitution types

As shown in Table 2, 3, male prevalence was found to
differ among the different Sasang constitution types. A
difference in BMI distribution (underweight, normal
weight, overweight, obese) was also detected among the
different constitution type, prevalence rates peaking in
the normal weight group in the SY type (52.13%), obese
group in the TE type (60.78%), and normal weight
group in the SE type (71.11%).

Table 1, General Characteristics and Clinical Parameters in Men and Women

Variable Men (n=7,929) Women (n=7,321) Total (n=15,250)

Age (yr) 4586+1052 4555+1122 4571+£1087
Height (cm)® 17023+5.85 157, 70+£5 62 164 22+8 49
Weight (kg)® 71.35+9.99 57.09+7 94 64.50+11,53
Body mass index (kg/m2)a 24 59+2 93 2298+3.17 23.82+3.15
Waist circumference (cm)® 86.48+7 59 79.39+873 83.08+8.89
T-chol (mg/d)? 196.36+33.34 192,05+33,97 194 29+33,71
TG (mg/dl)? 152 83+101.58 102246311 128.54+88 97
LDL-chol (mg/dI)?* 118.11+30.23 111,97+30.89 11517+30.70
HDL-chol (mg/dI)® 4715+1185 55.39+14 01 5111£1357
Sasangconstitutional typeb

SY type 2,997 (37.80) 2,004 (27.37) 5,001 (32.79)

TE type 3,941 (49.70) 3,106 (42.43) 7,047 (46.21)

SE type 991 (12.50) 2,211 (30.20) 3,202 (21.00)

Values are presented as mean =+ standard deviation or number (%).

T-chol: total cholesterol, TG: triglyceride, LDL-chol: low density lipoprotein cholesterol, HDL-chol: high density lipoprotein cholesterol, SY: Soyang,

TE: Taeeum, SE: Soeum,

®Difference detected by independent sample t-test (P < 0.05). PDifference detected by chi-square test (P <0.05).
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Table 2, Gender and BMI Distribution, and Prevalence of Dyslipidemic Index across the Different Sasang Constitution Types

Constitutional types

Variable P-value
SY type (n=5,001) TE type (n=7,047) SE type (n=3,202)
Male distribution 2,997 (59.93) 3,941 (55.92) 991 (30.95) <0.001°
BMI <0,001*
Underweight 111 (2.22) 9(0.13) 383 (11.96)
Normal weight 2,607 (52.13) 977 (13.86) 2277 (71.11)
Overweight 1,501 (30.01) 1,778 (25.23) 425 (13.27)
Obese 782 (15.64) 4,283 (60.78) 117 (3.65)
Lower BMI tertile®® 2,284 586 2213
High T-chol 136 (5.95) 32 (5.46) 103 (4.65) 0.151
High TG 204 (8.93) 45 (7 68) 74 (3.34) <0.001*
High LDL-chol 128 (5.60) 33 (5.63) 71(3.21) <0.001?
Low HDL-chol 341 (14.93) 95 (16.21) 196 (8.86) <0,001*
Middle BMI tertile®® 2,024 2,220 838
High T-chol 203 (10.03) 202 (9.10) 70 (8.35) 0.325
High TG 298 (14.72) 395 (17.79) 46 (5.49) <0.,001*
High LDL-chol 182 (8.99) 172 (7.75) 64 (7 64) 0.268
Low HDL-chol 406 (20.06) 483 (21.76) 91 (10.86) <0.001?
Upper BMI tertile®® 693 4,241 151
High T-chol 92 (13.28) 579 (13.65) 20 (13.25) 0.957
High TG 132 (19.05) 996 (23.49) 21 (13.91) 0.001°
High LDL-chol 92 (13.28) 525 (12.38) 19 (12.58) 0.803
Low HDL-chol 155 (22.37) 1,263 (29.78) 25 (16.56) <0.,001*

Values are presented as number (%) or number only .

SY: Soyang, TE: Taeeum, SE: Soeum, BMI: body mass index, T-chol: total cholesterol, TG: triglyceride, LDL-chol: low density lipoprotein
cholesterol, HDL-chol: high density lipoprotein cholesterol.

®Difference detected across constitutional types by chi-square test. PBM| tertile cutoff value within each gender group, Male: lower tertile, BMI<
23.298; middle tertile, 23,301 <BMI <25 728; upper tertile, 25 729 <BMI, Female: lower tertile, BMI<21 351; middle tertile, 21 353 <BMI<
24.002; upper tertile, 24 003<BMI_ °Based on NCEP-ATP |ll criteria definition of dyslipidemia: T-chol =240 mg/dl; TG =200 mg/dl; LDL-chol >
160 mg/dl; HDL-chol <40 mg/dl,

Table 3, Comparison of Lipid Profile across the Different Sasang Constitution Types

Constitution type x BMI

Variable SY type (n=5,001) TE type (n=7,047) SE type (n=3,202) group interaction Post hoc comparison

T-chol (mg/dl) 193.21+32 96 198.42+34 45 186.90+31.79 No (P=0.521) <0,001*
TE>SY>SE

TG (mg/d)° 124 29+87 50 148.31+96.68 91.66+54,08 No (P=0.055) <0,001*
TE>SY>SE

LDL-chol (mg/dl) 113.99+30.36 119.56+31.02 107.34+2873 Yes (P=0.011) -

HDL-chol (mg/dl) 52.04+1374 47 97+12 16 56.567+14.28 No (P=0.218) <0,001*
TE<SY<SE

Values are presented as mean=standard deviation,

SY: Soyang, TE: Taeeum, SE: Soeum, BMI: body mass index, T-chol: total cholesterol, TG: triglyceride, LDL-chol: low density lipoprotein
cholesterol, HDL-chol: high density lipoprotein cholesterol,

4Compared by two-way ANOVA (factor: Sasang constitutional type, BMI tertile group within each gender group) (post hoc multiple comparison by
Scheffe’s method). bAnalyzed after logarithmic transformation,

3. Prevalence of each dyslipidemic index across each gender group as displayed in Table 2, 3, of which
the Sasang constitutional types after BMI the cutoff BMI values for the lower, middle, and upper
stratification tertiles were BMI<23.298 for the lower tertile, 23.301<
The subjects were stratified into BMI tertiles within BMI<25.728 for the middle tertile, and 25.729<BMI
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for the upper tertile in men, and BMI<21.351 for the
lower tertile, 21.353<BMI<24.002 for the middle
tertile, and 24.003<BMI for the upper tertile in women.
When the prevalence of each dyslipidemic index was
compared across the Sasang constitutional types within
each tertile, in the lower tertile, difference was detected
in the high TG, high LDL-chol, and low HDL-chol
indices, with the lowest prevalence rates found in the SE
group. In the middle tertile, difference was detected in
the high TG and low HDL-chol indices, in which the
prevalence rates were higher in order of TE>SY>SE. In
the higher tertile, difference was detected in the high TG
and low HDL-chol indices, in which the prevalence

rates were similarly higher in order of TE>SY >SE.

4, Comparison of lipid profiles across the
different constitutional types
As displayed in Table 2, 3, the T-chol, TG, and
HDL-chol levels did not show constitution typexBMI
group interaction. T—chol and TG levels were both
higher in order of TE>SY>SE, while HDL-chol level
was lower in order of TE<SY <SE.

5. Comparison of the odds ratio for the

dyslipidemic indices in each Sasang

constitutional type

The risk for each dyslipidemic index (high T-chol,
high TG, high LDL-chol, and low HDL—chol as defined
by NCEP-ATP III criteria) was found to vary across the
different Sasang constitutional types, as displayed in
Table 4. In the ‘high TG’ index and the low HDL-chol’
index, the TE group showed the greatest odds ratio
compared to the SE group. In the ‘high LDL-chol’
index, the SY group showed greater odds ratio compared
to the SE group. In the ‘high T-chol’ index, no

significant difference in the odds ratios was detected.
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Table 4, Odds Ratio for the Dyslipidemic Indices in Each Sasang
Constitutional Type

Odds ratio

Variable (95% confidence interval)®

High T-chol (=240 mg/dI)°

SE type 1

SY type 1.116 (0.928~1.341)

TE type 1.210 (0.995~1 472)
High TG (=200 mg/dl)°

SE type 1

SY type 1.716¢ (1.411~2.087)

TE type 2.021c (1.650~2.475)
High LDL-chol (=160 mg/dI)°®

SE type 1

SY type 1.229d (1,006~1.501)

TE type 1.190 (0.962~1.472)
Low HDL-chol (< 40 mg/dl)®

SE type 1

SY type 1.195d (1,033~1.381)

TE type 1.414c (1.212~1.649)

T-chol: total cholesterol, SE: Soeum, SY: Soyang, TE: Taeeum, TG:
triglyceride, LDL-chol: low density lipoprotein cholesterol, HDL-chol:
high density lipoprotein cholesterol,

®Analyzed after adjusting for sex, age, and body mass index. PBased
on NCEP-ATP Il criteria definition of dyslipidemia: T-chol=240
mg/dl, TG =200 mg/dl, LDL-chol =160 mg/dI, HDL-chol <40 mg/dlI,
°Significant difference among constitutional groups, P<0.01,
dSigniﬁcant difference among constitutional groups, P <0.05,

Discussion

1. Brief summary and discussion

To summarize, dyslipidemic risk varied across
different constitutional types, with ‘high TG and ‘low
HDL-chol’ risk highest in the TE type and lowest in the
SE type and ‘high LDL-chol risk higher in the SY type
compared to the SE type.

The gender and BMI distribution variation among
different Sasang constitution types is actually a well-do—
cumented phenomenon. Previous reports unanimously
report similar gender distribution, with higher male
percentage observed in the SY type and higher female
percentage in the SE type'”. More remarkably, the BMI
distribution profiles are also established, with many
studies reporting obesity—prone characteristics in the TE
type’®?". The prevalence and risk rates for other chronic

diseases are also known to vary among the Sasang
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constitution types, such as for hypertension'®, type 2
diabetes mellitus™, insulin resistance'®, and ischemic
cerebrovascular diseases??. Similarly, the results of this
study indicate constitutional type—specific lipid profiles
and dyslipidemic risk, specifically that the TE
constitution—type trait can act as an independent risk
factor for dyslipidemia.

Of the dyslipidemic indices explored in this study, the
risk for ‘high LDL~-chol’ showed equivocal patterns. The
inter—constitutional type difference for the ‘high
LDL~-chol’ trait (TE>SY>SE) was visible only in the
lower tertile, and the inter—type difference was
attenuated with change in tertile class. This could be
interpreted as implying that the constitutional
type—related difference in ‘high LDL—chol’ risk was only
visible in the normal weight group and attenuated with
increase in weight. Also, while the risk for high TG and
‘low HDL-chol

constitutional types, the ‘high LDL-chol’ risk differed

indices varied across all three

among only the SY and SE types, placing weight on the
dyslipidemic indices of ‘high TG and ‘low HDL-chol’.
Although the results were somewhat equivocal for
LDL-chol (the primary target in current lipid control
therapy), the HDL-chol and TG are also well-known
independent risk factors for CHD that are included as
secondary therapy targets. Indeed, guidelines recommend
a complete lipoprotein profiling that includes T—chol,
TG, LDL-chol, and HDL-chol to assess the CHD risk.
Also, TG and HDL-chol levels are taken into
consideration when deciding on the LDL-chol goals,
following the basic principles of ‘risk—reduction’ therapy
that adjusts the intensity of lipid control strategy to a
person’s risk status"?* . The heightened propensity of
‘high TG and ‘low HDL-chol' found in the TE
constitutional type compared to other types could add to
the CHD risk, on par with the increased risk of
arteriosclerotic sequelae in TE types reported in

literature?"?®.

2. Context and implications

One of the highlighted features of this study is the
constitutional type—based approach to dyslipidemia.
Even compared to the ethnic or sociodemographic
studies, the constitutional approach is more patient—
specific and intimately attentive to patient details,
conferring an advantage in the time— and cost—effective
prediction of dyslipidemic risk and the targeting of lipid
control strategies. Also, the typology—based metho—
dology is a potent tool in that because the physiological
patterns, pathological presentation, and optimal thera—
peutic approach for each constitutional type is already
established, the attending physician is instantly led to an
efficient and effective therapeutic protocol once the

constitutional type has been decided.

3. Limitations

The largest limitation of this study is the insufficient
information collected on co-morbidities and medications
that could influence the lipid metabolism and profiles in
the subjects. Though the sample size was large and the
could be

cross—section of the population regardless of the

results construed as representing the
presence or absence of lipid control intervention, this
lack of data on medical history is a great limitation of
this study and should be taken into account when

interpreting its results.

Conclusion

To conclude, this study shows the new possibilities
that the lipid profiles and dyslipidemic risk can differ
across Sasang constitutional types, showing constitution
type—specific patterns. The TE type shows high
dyslipidemic risk for elevated TG and low HDL-chol,
thusly demonstrating that a specific Sasang constitution
type can be a trait that can act as an independent risk

factor for dyslipidemia and other cardiovascular or
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chronic diseases.
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