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Abstract

Clinically Significant Cut-off Value of the KS-15 for the Risk of Metabolic
Syndrome: Using the Korean Medicine Daejeon Citizen Cohort (KDCC) Study

Eun Kyoung Ahn - Siwoo Lee - Ji-Eun Park’

KM Data Division, Korea Institute of Oriental Medicine.

Objectives
The purpose of this study is to propose a method to more specifically identify Sasang constitutional risk factors of metabolic
syndromes by adjusting the cut-off value of Korea Sasang Constitutional Diagnostic Questionnaire (KS-15).

Methods

Data of 1997 participants in Korean medicine Daejeon Citizen Cohort study (KDCC) were analyzed. Metabolic syndrome
was defined according to the NCEP-ATP III, lifestyle information, and hematologic information including KS-15 and
demographic characteristics were used as covariates.

Results

The 179 subjects with metabolic syndrome accounted for 9.0% of the total. As a result of determining the Sasang
constitution for the KS-15 response based on the cut-off values (approximate 0.33), 0.5, and 0.6 of the constitutional
score, when performed at the 0.6 cut-off model, the odds ratio of TE was 2.46 which showed a statistically significantly
higher risk than the borderline group. For the accuracy of the model and the Area under the curve (AUC), the model accuracy
based on the original cut-off of the KS-15 was 0.902 and AUC was 0.737. The accuracy of the model with cut-off of 0.5
and with of 0.6 were 0.904 and 0.902, respectively, and the AUCs were 0.687 and 0.741, respectively.

Conclusion
In this study, we confirmed that it is effective to increase the cut-off value of KS-15 to 0.6 in the metabolic syndrome
risk model. It is expected that this could increase the accuracy of identifying high-risk groups for metabolic syndrome.
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Table 1. Baseline Characteristics of Study Population

Variables Total Non MetS MetS Prvalue
No. of subjects 1,997 1,818 (91.0%) 179 (9.0%)
Sex
Men 610 (30.6%) 539 (88.4%) 71 (11.6%)
Women 1,387 (69.4%) 1,279 (92.2%) 108 (7.8%) o007
Age (years) 4432 = 6.84 44.12 = 6.87 4645 + 6.18 <0.001

Sasang constitutional types (KS-15)

TE 1,016 (50.9%) 865 (85.1%) 151 (14.9%)
SE 397 (19.9%) 389 (98.0%) 8 (2.0%) <0.001
SY 584 (29.2%) 564 (96.6%) 20 (3.4%)

Haet/cold pattern identifications

Heat 1,043 (52.2%) 915 (87.7%) 128 (12.3%)

Cold 954 (47.8%) 903 (94.7%) 51 (5.3%) 0ot
Systolic blood pressure 116.95 +15.34 115.37 +14.49 133.00 +14.49 <0.001
Waist circumference 82.76 + 9.49 81.75 + 8.80 92.96 + 10.21 <0.001

Smoking status

Non-smoker 1,588 (79.5%) 1,459 (91.9%) 129 (8.1%)

Past smoker 163 (8.2%) 144 (88.3%) 19 (11.7%) 0.031

Current smoker 245 (12.3%) 214 (87.3%) 31 (12.7%)

PSQI Type

Poor sleeper 1,338 (67.1%) 1,227 (91.7%) 111 (8.3%)

Good sleeper 656 (32.9%) 588 (89.6%) 68 (10.4%) bt
Total activity in minute per week 528.32 + 740.72 530.29 = 745.51 508.27 + 691.81 0.687
BMI 2435 + 3.62 23.94 + 334 2843 + 3.85 <0.001
Laboratory test results

Glucose 84.17 +16.21 82.52 +12.40 100.96 +32.60 <0.001
Triglyceride 132.20 +124.02 199.44 +97.25 261.80 £239.57 <0.001
HDL 56.86 +13.88 52.12 £13.59 44.01 +9.68 <0.001

WBC 546 + 1.5 5.40 + 1.49 6.07 + 1.44 <0.001

AST 24.89 + 12.13 24.61 + 12.12 27.82 + 11.92 0.001

ALT 23.98 + 19.82 23.10 + 19.36 3294 + 22.22 <0.001

¥-GTP 30.17 = 38.17 28.64 + 37.48 45.71 + 41.63 <0.001

hs-CRP 1.24 + 2.76 1.16 + 2.69 2.06 = 3.29 0.001

Data are presented as n (%) or mean + standard deviation.

ALT, alanine aminotransferase; AST, aspartate transaminase; BMI, Body Mass Index; HDL, High Density Lipoprotein Cholesterol; hs-CRP,
High sensitivity C reactive protein; KS-15, Korea Sasang Constitutional Diagnostic Questionnaire; MetS, Metabolic syndromes; PSQI,
Pittsburgh Sleep Quality Index; SE, So-Eum; SY, So-Yang; TE, Tae-Eum; WBC, White Blood Cells; ¥-GTP, gamma-glutamyl transpeptidase
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Table 2. The Number of Participants by Metabolic Syndrome and Constitution Based on Different Cut-off Values of KS-15

Total non-MetS MetS p-value
KS-15 (original)
SY 584 (29.2%) 564 (96.6%) 20 (3.4%)
SE 397 (19.9%) 389 (98.0%) 8 (2.0%) <0.001
TE 1,016 (50.9%) 865 (85.1%) 151 (14.9%)
KS-15 (cut-off 0.5)
Borderline 659 (33.1%) 643 (97.6%) 16 (2.4%)
SY 257 (12.9%) 244 (94.9%) 13 (5.1%) 0,001
SE 237 (11.9%) 234 (98.7%) 3 (1.3%)
TE 840 (42.1%) 693 (82.5%) 147 (17.5%)
KS-15 (cut-off 0.6)
Borderline 1,176 (59.0%) 1,139 (96.9%) 37 (3.1%)
Sy 44 (2.2%) 41 (93.2%) 3 (6.8%) 0,001
SE 132 (6.6%) 131 (99.2%) 1 (0.8%)
TE 641 (32.2%) 503 (78.5%) 138 (21.5%)

Data are presented as n (%) or mean = standard deviation.
KS-15, Korea Sasang Constitutional Diagnostic Questionnaire; MetS, Metabolic syndromes; SE, So-Eum; SY, So-Yang; TE, Tae-Eum

KS-15 original, SE?

KS-15 original, TE?

KS-15 cut-off 0.5, SY?
KS-15 cut-off 0.5, SEb
KS-15 cut-off 0.5, TEb
KS-15 cut-off 0.6, SY
KS-15 cut-off 0.6, SE°

KS-15 cut-off 0.6, TE

Figure 1. The odds ratios of metabolic syndrome in each constitution type based on different cut off value of KS-15

The odds ratios and 95% confidence intervals of each classification models for the risk of Mets were represented. * The original cut-off value of KS-15
was used. SY constitution was referenced. > Adopted cut-off value of KS-15 was 0.5. The borderline group was referenced. © Adopted cut-off value of
KS-15 was 0.6. The borderline group was referenced. KS-15, Korea Sasang Constitutional Diagnostic Questionnaire; SE, So-Eum; SY, So-Yang; TE,

Tae-Eum

OR (95% CI)

1.18 (0.50-2.80)

1.23 (0.69-2.18)

1.88 (0.87-4.09)

1.19 (0.33-4.24)

2.00 (1.06-3.74)

2.22 (0.60-8.14)

0.59 (0.07-4.45)

2.46 (1.49-4.06)

7 8 9
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Model: KS-15 original Model: KS-15 cut-off 0.5 Model: KS-15 cut-off 0.6
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Figure 2. Comparison of the AUC of the three logistic regression models.

In the KS-15 original model, the original cut-off value of KS-15 was used to constitute the sasang constitution type, and the ACU was 0.737. In the
KS-15 cut-off 0.5 model and 0.6 model, the cut-off value of 0.5 and 0.6 were used to constitute the sasang constitution type, respectively. The AUC of
0.5 model was 0.687 and of 0.6 model was 0.741. AUC, area under the ROC (receiver operating characteristic) curve; KS-15, Korea Sasang
Constitutional Diagnostic Questionnaire
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