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Abstract

A Comparative Study of Abdominal Pressure Pain Threshold and Pressure
Depth According to Sasang Constitution

Young-Eun Kim' - Daehyeok Kim” - Sanghun Lee' - Jeong Hwan Park"”
YKM Data Division, Korea Institute of Oriental Medicine

2Digital Health Research Division, Korea Institute of Oriental Medicine

Objectives
This study aimed to quantitatively evaluate differences in abdominal palpation responses according to Sasang constitutional
type using pressure pain threshold (PPT) and pressure depth (PD).

Methods

This retrospective cross-sectional study included 2,503 healthy adults from six Korean medicine hospitals (2020 - 2024).
Sasang constitutional type was classified using the K-PRISM system. PPT (kgf) and PD (mm) were measured at CV4,
CV12,and CV14 using a modified digital algometer. Constitutional differences among Tae-Eum, So-Yang, and So-Eum
types were analyzed using nonparametric tests and linear mixed-effects models adjusted for sex, age, abdominal fat
thickness, examination year, and institutional clustering.

Results

In unadjusted analyses, PPT and PD differed significantly across constitutional types at all acupoints. In adjusted models,
the main effect of constitution on PPT was not significant overall; however, significant acupoint effects and
constitution-by-acupoint interactions were observed. At CV4, So-Yang and So-Eum showed higher adjusted PPT than
Tae-Eum, whereas at CV14, So-Eum showed lower PPT. For PD, constitutional differences were significant overall and
in females, with So-Eum showing shallower PD than Tae-Eum and So-Yang at CV12 and CV14. These differences were
more pronounced in women.

Conclusions

Abdominal palpation responses differed by Sasang constitutional type, with patterns varying by acupoint and sex.
Quantitative assessment may provide objective supportive information for constitutional diagnosis. Further prospective
studies in clinical populations are needed to verify diagnostic utility.
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Table 1. Baseline Characteristics of Participants According to Sasang Constitution

Characteristic Tae-Yang Tae-Eum So-Yang So-Eum p-value
(N=58) (N=1296) (N=622) (N=527)
Gender, n (%) Female 37 (63.8%) 885 (68.3%) 535 (86.0%) 433 (82.2%) <0.001°
Male 21 (36.2%) 411 (31.7%) 87 (14.0%) 94 (17.8%)

Age (years), 490 (33.0550) 430 30.553.0) 440 (33.053.0) 490 (36.057.0)  <0.001°
median (IQR)

2"
BMIA (eg/m?, 24.0 (21.8-26.4) 26.1 (24.3-28.1) 21.8 (20.6-23.5) 20.1 (19.0-21.5) <0.001°
median (IQR)

Abdominal fat thickness

e 11 (0.8-1.3) 13 (L1-1.5) 1.0 (0.8-1.1) 08 (0.7-1.0)  <0.001°
2020 10 (17.29%) 227 (17.5%) 106 (17.0%) 104 (197%)  <0.001°
2021 6 (10.3%) 275 (21.2%) 262 (42.1%) 100 (19.0%)

:e:’;z)"f examination, 2022 13 (22.4%) 307 (23.7%) 112 (18.0%) 131 (24.9%)
2023 16 (27.6%) 281 (21.7%) 88 (14.1%) 120 (22.8%)
2024 13 (22.4%) 206 (15.9%) 54 (8.7%) 72 (13.7%)

Values are presented as median (interquartile range, IQR), or number (%), as appropriate. P-values were obtained using the chi-square test(a), the
Kruskal - Wallis test(b), or Fisher's exact test(c), as appropriate. BMI, body mass index; IQR, interquartile range
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= %9 5.8 keflIQR 44 - 7.5)7 B2l 5.6 keflIQR CVI4)ell A 2Rl 25IRT 2 oFe A5 B
3.9 -74)0] 2221 5.2 kgflIQR 3.8 - 6.8) 5T} Fr2]3} ek JAHdME FA@E T, cvhHF T,
Al EE AAE BoH, 29 HRRIETE tF VIRl A ZE 2ol 7k 2Bk et A
4 w2 A%e Ut ARER, cvidelrs (ELB, CV14)ell M= 299171 keflIQR 5.7 - 8.7)
2991 5.8 kgflIQR 4.5 - 7.2 B3] 5.8 kefIQR BlE917.1 kgfIQR 5.3 -9.2)°] 2=21(5.8 kgfIQR
42 -7.7)0] 289 5.0 keflIQR 3.8 - 6.7)H.T} 5-2]3} 45 -74)ET o3 w4 9AE VERITH
Al E=S 4% A9AE Bt (Table 2).

Aol A BT, CV4), THCTE, CV12), A &Y Zel A FAGHTT, Cvh), FTACTIE,
HEW, cvi4) BFoM 2g9lo] Bielit =2 V1), ﬂ@(Eﬁﬁ Cvid) E9lelA Adel whe} 2]
45 A4S Bk FAGIT, OV, ADER,  F Aole BATh Tk 1F0R HUGIL, V4

Table 2. Abdominal Pressure Pain Threshold According to Sasang Constitution

Variable Tae-Eum So-Yang So-Eum p-value2 Post-hoc ComparisonsP
Overall
TE < SY <0.001
CV4 6’(1 _[fjoggf] 6'9( [_552‘;7] 6'6( [_44797%7} <0.001 TE = SE 0.062
1=t = = SY - SE 0487
TE < SY 0.025
6 13.9-7.4 8 [44-7. 2 [3.8-6.
V12 5(’ ff 2772)] 58( E 6177> 2 > ( {?5?9; 8 <0.001 TE > SE 0.022
= = = SY > SE <0.001
TE = SY 1.000
CV14 5'(8 fﬁ;zl S'i [74('?)_17)'2] 5'0( ?;06)7} <0.001 TE > SE <0.001
n=t = = SY > SE <0.001
Female
TE < SY <0.001
Ccv4 5'6( [_293‘97)'7] 6'7( [_44'96‘48)'4] 6'1( {_4;1'3'3] <0.001 TE < SE 0.001
= = = SY - SE 0.141
TE < SY <0.001
Ccv12 5'0( [?85756)7] 5'6( [7454337)” 50( Z;Gf] <0.001 TE = SE 1.000
n= n= = SY > SE <0.001
TE < SY 0.016
4 13.9-6. 5 [4.4-6. 4.8 [3.6-G.
CV14 > ) [_38256)8] 55( [_5206) 9 8( {_34206) 2 <0.001 TE > SE 0.019
= = = SY > SE <0.001
Male
TE - SY 1.000
i TSEAE R0 80T Ty s
=0 = o0 SY - SE 1.000
TE - SY 1.000
Ccv12 7‘2( [_53(;79)01 73 ([?‘;)4'?‘8] 6‘6([1_"99;'4] 0.263 TE = SE 0.613
e = e SY = SE 0.331
TE - SY 1.000
CvV14 7'1( ?339222] 7'1([11‘)8‘7] 5‘8({:5(')3'4] <0.001 TE > SE <0.001
= = = SY > SE 0.008

Values are presented as median {IQR} in kgf. Sample sizes differ across variables due to missing values; analyses were performed using complete cases
for each variable. 2Kruskal-Wallis test. PDunn's test with Bonferroni correction. TE, Tae-Eum; SY, So-Yang; SE, So-Eum.
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Table 3. Abdominal Pressure Depth According to Sasang Constitution

Variable Tae-Eum So-Yang So-Eum p-value2 Post-hoc ComparisonsP
Overall
TE - SY 1.000
ovi 36.(3 [7311.2(::)2.0] 36.0([2.;)5-)42.0] 34.0( [%(;.;fo.()] o001 . 0001
=5 = = SY > SE 0.002
TE = SY 0.192
vi2 35.(() E311.2<)7.24;).0} 34.0({%(6).?;)40.0} 33.0( [%2'?9_?7'0] 0001 . 001
= = = SY > SE <0.001
TE - SY 0.081
40 [29.0-40, 0 [29.0-38. 1.0 [24.0-35.
cvi4 > (() {_192057)0 o 3 0({_9631)38 o 3 0([_5;0)35 o <0.001 TE > SE <0.001
= = o= SY > SE <0.001
Female
TE = SY 1.000
v 36.00[3(;.;;)42.0] 36.00{:24.)41.0] 34.0( [%i.i)jo.()] 0001 T oS 0.002
B B = SY > SE 0.002
35.0 [31.0-41.0 34.0 [31.0-40.01 32.0 [27.0-37.01 TE = Y 0.088
CvV12 : ) _8'75') : : ) _5'3;) : : e 4'27‘) : <0.001 TE > SE <0.001
= = = SY > SE <0.001
34.0 [28.0-39.0 33.0 [28.0-37.0} 30.0 [23.0-35.0} TE = SY 0.087
Cvi4 ' (nfS.(S-) ' : (nfS.Z(;) ' . 4'3('» : <0.001 TE > SE <0.001
=0 B = SY > SE <0.001
Male
TE - SY 1.000
ovi 56.0({%23.;;)43.0} 37.0 ({372%51-)44.0} 36.0 ([31(;)42.0} 0420 S 000
=0 - = SY - SE 0.568
TE = SY 1.000
Vi 35.0({%13.;)39.0] 34.0 ({35);;-)40.0} 33.0 ([21(;—)38.0] 0072 e 0066
= = = SY - SE 0.408
TE - SY 0.349
0 [30.0-40. 6.0 [31.0-42.0 2.0 [27.0-37.0
cvi4 3 ({?(;92) o 36 ([3—81) L 3 ([ _790)37 L 0.002 TE > SE 0011
= = = SY > SE 0.002

Values are presented as median [IQR} in mm. Sample sizes differ across variables due to missing values; analyses were performed using complete cases for

each variable. 2Kruskal-Wallis test. PDunn's test with Bonferroni correction. TE, Tae-Eum; SY, So-Yang; SE, So-Eum.
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Table 4. Fixed Effects from Linear Mixed-Effects Models for Pressure Pain Threshold
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Overall

Female

Male

Effect Level / Comparison

Estimate (SE) P-value Estimate (SE) P-value Estimate (SE) P-value
Sasang constitution Overall effect 0.187 0.081 0.024
So-Yang vs Tae-Eum 0.35 (0.14) 0.010 0.57 (0.14) <0.001 -0.55 (0.35) 0.115
So-Eum vs Tae-Eum 0.33 (0.14) 0.020 0.44 (0.15) 0.004 0.06 (0.35) 0.862
Acupoint Overall effect <0.001 <0.001 <0.001
CV12 vs CV4 -0.70 (0.05) <0.001 -0.84 (0.06) <0.001 -0.39 (0.10) <0.001
CV14 vs CV4 -0.45 (0.05) <0.001 -0.49 (0.06) <0.001 -0.35 (0.10) <0.001

Gender 1.65 (0.10) <0.001
Age per year increase 0.030 (0.003) <0.001 0.030 (0.004) <0.001 0.024 (0.007) <0.001
Year Overall effect 0457 0.433 0.480
Abf:;;i::isfat per unit increase 0.47 (0.15) 0.002 0.65 (0.16) <0.001 -0.22 (0.37) 0.559
Sasang x Acupoint  Overall interaction <0.001 <0.001 <0.001
So-Yang x CVI12 -0.37 (0.09) <0.001 -0.31 (0.09) <0.001 -0.15 (0.26) 0.560
So-Eum x CV12 -0.63 (0.09) <0.001 -0.53 (0.10) <0.001 -0.75 (0.24) 0.002
So-Yang x CV14 -0.67 (0.09) <0.001 -0.68 (0.09) <0.001 -0.41 (0.26) 0.116
So-Eum x CV14 -0.98 (0.09) <0.001 -0.85 (0.10) <0.001 -1.50 (0.24) <0.001

Estimates (SE) from linear mixed-effects models including Sasang constitution, acupoint, age, year, abdominal fat thickness, and their interaction
(constitution x acupoint) are presented. Random intercepts were included for subjects, institutions, and institution-by-year combinations. Estimates are
relative to Tae-eum (constitution) and CV4 (acupoint). Sex-stratified analyses used the same model excluding sex. P-values for overall effects are based
on Type III tests. SE, standard error.
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Table 5. Adjusted Means of Pressure Pain Thresholds at Each Acupoint According to Sasang Constitution, with Pairwise

Comparisons
) Mean difference
Acupoint Tae-Eum So-Yang So-Eum Contrast (standard erron) p-value
Overall
TE -SY - 035 (0.14) 0.027
CV4 7.3 (64-82) 7.6 (6.8 -8.5) 7.6 (6.7 -8.5) TE - SE - 0.33 (0.14) 0.053
SY -SE 0.02 (0.14) 0.988
TE -SY 0.02 (0.13) 0.987
CVi2 6.6 (5.7-17.5) 6.6 5.7 -7.5) 6.6 (5.7-17.5) TE -SE 0.30 (0.14) 0.089
SY - SE 0.28 (0.14) 0.120
TE -SY 0.32 (0.13) 0.050
CV14 6.8 (6.0-7.7) 6.5 (5.7-74) 6.2 (53-7.1) TE - SE 0.65 (0.14) <0.001
SY -SE 0.33 (0.14) 0.048
Female
TE -SY - 0.57 (0.14) <0.001
Cv4 64 (5.7-7.1) 7.0 (63-7.7) 6.8 (6.1 -7.6) TE -SE - 044 (0.15) 0.011
SY - SE 0.13 (0.15) 0.661
TE -SY - 0.26 (0.14) 0.161
CvV12 5.6 (4.9 -6.3) 5.8 (5.1 -6.5) 5.5 (4.7 -6.2) TE - SE 0.09 (0.15) 0.835
SY -SE 0.35 (0.15) 0.044
TE -SY 0.11 (0.14) 0.741
CV14 5.9 (5.2 -6.6) 5.8 (5.1 -6.5) 5.5 (4.8 -6.2) TE - SE 0.41 (0.15) 0.022
SY -SE 0.30 (0.15) 0.096
Male
TE - SY 0.55 (0.35) 0.257
Cv4 7.9 (6.0 -9.9) 74 (5.5-9.3) 8.0 (6.1-9.9) TE - SE - 0.06 (0.35) 0.983
SY -SE - 0.62 (0.41) 0.292
TE -SY 0.71 (0.34) 0.099
cvi2 75 (5.6-95 68 (49-87) 69 49-88 TE - SE 0.68 (0.35) 0.124
SY - SE - 0.02 (0.40) 0.998
TE -SY 0.97 (0.34) 0.014
CvV14 7.6 5.6-9.5) 6.6 (4.7 -8.5) 6.1 (4.2-8.0) TE - SE 1.43 (0.35) <0.001
SY - SE 0.47 (0.40) 0.477

Adjusted mean pressure pain thresholds (kgf) at CV4, CV12, and CV14 are presented as estimated marginal means with 95% confidence intervals from
linear mixed-effects models adjusted for sex, age, abdominal fat thickness, and year. Pairwise comparisons were performed using Tukey-adjusted
estimated marginal means and are presented as mean differences (standard error) with p-values. Sex-stratified analyses used the same model excluding

sex. TE, Tae-Eum,; SY, So-Yang; SE, So-Eum.
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Table 6. Fixed Effects from Linear Mixed-Effects Models for Abdominal Pressure Depth

Effect Level / Comparison

Overall

Female

Male

Estimate (SE)  P-value  Estimate (SE)  P-value  Estimate (SE)  P-value
Sasang constitution Overall effect <0.001 <0.001 0.231
So-Yang vs Tae-Eum 0.39 (0.49) 0.426 0.42 (0.55) 0.442 0.25 (1.18) 0.834
So-Eum vs Tae-Eum  -0.78 (0.51) 0.132 -1.00 (0.58) 0.087 -0.29 (1.16) 0.801
Acupoint Overall effect <0.001 <0.001 <0.001
CV12 vs CV4 -0.92 (0.23) <0.001 -0.31 (0.27) 0.243 -2.29 (0.47) <0.001
CV14 vs CV4 -2.76 (0.23) <0.001 -2.78 (0.27) <0.001 -2.73 (0.47) <0.001

Gender 1.42 (0.35) <0.001
Age per year increase 0.108 (0.011)  <0.001  0.127 (0.013)  <0.001  0.063 (0.021) 0.003
Year Overall effect 0.265 0.211 0.498
Abdominal fat thickness per unit increase 2.03 (0.51) <0.001 2.34 (0.58) <0.001 0.28 (1.11) 0.803
Sasang x Acupoint Overall interaction <0.001 <0.001 0.033
So-Yang x CV12 -0.81 (0.41) 0.051 -1.13 (0.44) 0.010 -1.27 (1.17) 0.276
So-Eum x CV12 -1.92 (0.43) <0.001 -2.37 (0.46) <0.001 -1.27 (1.08) 0.241
So-Yang x CV14 -0.85 (0.42) 0.042 -1.17 (0.44) 0.008 1.41 (1.18) 0.230
So-Eum x CV14 -2.39 (0.43) <0.001 -2.43 (0.46) <0.001 -2.10 (1.09) 0.054

Estimates (SE) from linear mixed-effects models including Sasang constitution, acupoint, age, year, abdominal fat thickness, and their interaction
(constitution x acupoint) are presented. Random intercepts were included for subjects, institutions, and institution-by-year combinations. Estimates are
relative to Tae-eum and CV4. Sex-stratified analyses used the same model excluding sex. P-values for overall effects are based on Type III tests. SE,

standard error.
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Table 7. Adjusted Means of Pressure Pain Depth at Each Acupoint According to Sasang Constitution, with Pairwise Comparisons

Mean diffe
Acupoint Tae-Eum So-Yang So-Eum Contrast 1 cuerence p-value
(standard error)

Overall
TE - SY 039 (0.49) 0.705
373 37.7 36.6
cv4 - - > TE - SE 0.78 (0.51) 0.287
(35.1 - 39.6) (35.4 - 40.1) (34.2 - 38.9) SY -SE 117 (0.53) 0.068
TE -SY 0.42 (0.48) 0.664
CV12 G4 23674%8 7 33 7367'(;8 3) 61 23*7%6 D TE - SE 2.70 (0.51) <0.001
T o T SY -SE 2.28 (0.51) <0.001
TE -SY 0.46 (0.48) 0.613
Cv14 32 ;’ 463 69 6l g 4 13 65 o 13 1; 9 TE - SE 3.16 (0.51) <0.001
’ ) ’ ) ’ ’ SY -SE 2.71 (0.52) <0.001
Female
TE -SY -0.42 (0.55) 0.722
36.7 37.1 35.7
CV4 TE - SE 1.00 (0.58 0.200
(G44-390) (347-395 (333 -38.1) ©5%
SY -SE 1.42 (0.57) 0.033
TE -SY 0.71 (0.54) 0.381
364 35.7 33.0
CV12 TE - SE .37 (0.58 0.001
BG41-387) (333-381)  (30.6-354) 337 038) <
SY -SE 2.66 (0.56) <0.001
TE -SY 0.75 (0.54) 0.342
339 33.2 305
CV14 TE - SE 44 (0.58 0.001
(1.6 -36.3) (30.8 - 35.6) (28.1 - 32.9) 344 058) =
SY -SE 2.68 (0.56) <0.001
Male
TE -SY -0.25 (1.18) 0.976
385 387 38.2
CV4 TE - SE 0.29 (1.17 0.966
(54-41.6)  (35.5-420) (350 -415) 9 (L17) 966
SY -SE 0.54 (1.40) 0.921
TE - SY 1.03 (1.13) 0.635
36.2 35.2 34.6
CV12 TE - SE 1.56 (1.14 0.356
(331-393)  (320-384)  (14-37.9) 5 (.19 >
SY -SE 0.54 (1.33) 0.915
TE -SY -1.66 (1.14) 0.310
35.8 374 334
CV14 TE - SE 2. 1.1 0.0
(327-389)  (42-407)  (0.1-366) 39 .15) 5
SY -SE 4.05 (1.35) 0.008

Adjusted mean pressure pain depth (mm) at CV4, CV12, and CV14 are presented as estimated marginal means with 95% confidence intervals from
linear mixed-effects models adjusted for sex, age, abdominal fat thickness, and year. Pairwise comparisons were performed using Tukey-adjusted
estimated marginal means and are presented as mean differences (standard error) with p-values. Sex-stratified analyses used the same model excluding
sex. TE, Tae-Eum,; SY, So-Yang; SE, So-Eum.
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