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Abstract

Study on the Revision and Clinical Validation of the Sasang Digestive Function Inventory
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Objectives
The purpose of this study was to revise Sasang Digestive Function Inventory (SDFI) and improve its validity and reliability
using clinical data.

Methods

The Sasang type and Cold-Heat pattern differentiation by certified clinical specialist and responses to SDFI items were
acquired from 419 hospital patients. The revision of SDFI was performed using item analysis and Explorative Factor Analysis
(EFA). Furthermore, the validity and reliability of the revised SDFI (tSDFI) were investigated using Confirmatory Factor
Analysis (CFA), Internal Consistency and Item Response Theory (IRT). And, clinical significance of the rSDFI was examined
for the differentiation of Sasang types and Cold-Heat patterns.

Results

The number of the SDFI items were modified from 21 to 15. And, the validity and reliability of the rSDFI subscale structure
were found to be acceptable. The scores of rSDFI-total and rSDFI-E significantly decreased in the order of Tae-Eum (TE),
So-Yang (SY), So-Eum (SE) types, and the tSDFI score of SE type was significantly lower than that of TE and SY types.
The rSDFI-total score could differentiate Cold-Heat pattern in both SY and SE types. And the difference of digestive function
between Cold and Heat pattern of SE type could be explained with the rfSDFI-D score. The rSDFI-total score in Cold pattern
significantly decreased in the order of TE, SY, and SE types, and the rSDFI-total score of TE type is significantly higher
than that of SE type in Heat pattern.

Conclusions
Current results demonstrated the reliability, validity and clinical usefulness of the rfSDFI in clinical patients. Therefore,
tSDFI can be utilized as an objective clinical measure supporting the differential diagnosis of Sasang typology.
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Table 1. Demographic Features of the Participants

Male (n=159) Female (n=260) Statistical Analysis
Age (year) 48.46+16.13 49.82+16.04 t=-0.841, p=0.401
Height (cm)™ 170.47+7.17 158.73+6.20 t=17.714, p<0.001
Weight (kg)™ 70.02+12.62 59.73+11.35 t=8.621, p<0.001
BMI (kg/m’) 24.01+3.57 23.70:4.27 t=0.769, p=0.443
PI (kg/m’)” 14.10+2.09 14.96+2.83 t=-3.586, p<0.001

BMI, Body Mass Index (weight(kg)/height(mz)); PI, Ponderal Index(weight(kg)/height(mﬂ’))

*, p<0.01; ™ p<0.001

A FE 3 g 484 A4 AT, Kaiser-
Meyer-Olkin(KMO) %t0] 0.882, Bartlett®] 734 74
A 4657.3672A 2] FHp<0.001) Zo] Z1

Table 2. Eigenvalue of Exploratory Factor Analysis

Factor Eigenvalue Percent of Variance (%) Cumulative Percent of Variance (%)
1 5.564 26495 26.495
2 4.322 20.581 47.077
3 1.728 8.228 55.305

KMO=0.882, Bartlett X°=4657.367, df=210, p<0.001

Table 3. Factor Loading of Exploratory Factor Analysis

Factor Loading

Item

Factor 1 Factor 2 Factor 3
Ttem_6 0.817
Item_ 5 0.805
Ttem_4 0.764
Ttem_7 0.762 0.121
SDFLD Ttem_3 0.733
Ttem_2 0.683
Ttem_1 -0.675 0.152
Item_8 0.662 0.176 -0.169
Item_9 0.623 0.215 -0.242
Item_10 0.559 -0.158 -0.311
Item_20 0.847 0.128
Item_18 0.802 0.290
SDFI-E Item_19 0.790 0.319
Ttem 17 0.697 0.189
Item 21 0.584
Item_13 -0.183 0.803
Ttem_12 -0.118 0.260 0.770
Item 14 0.484 0.680
SDFI-A
Ttem 11 0.143 0.639
Item_15 0.218 0.477
Ttem_16 -0.404 0.431

SDFI, Sasang Digestive Function Inventory; SDFI-D, SDFI-Digestion; SDFI-A, SDFI-Appetite; SDFI-E, SDFI-Eating habit Factor loadings smaller than

0.1 were not shown. Shade represents items selected for the revised SDFI
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Table 4. Model Fit Index of Confirmatory Factor Analysis
Model fit index G df CMIN/df RMSEA CFI TLI AIC
3 Factor 340.189 87 3.910 0.082 0.911 0.893 436.189
3 Factor modified 1 260.635 86 3.031 0.068 0.939 0.925 358.635
3 Factor modified 2 204.636 85 2.404 0.057 0.958 0.948 304.363
3 Factor modified 3 194.484 84 2315 0.055 0.961 0.952 296.484

CMIN, Minimum Chi-square; DF, Degree of Freedom; RMSEA, Root Mean Square Error of Approximation; RMR, Root Mean Square Residual; CFI,
Comparative Fit Index; TLI, Tucker-Lewis Index; AIC, Akaike Information Criterion
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Table 5. Factor Loading of Confirmatory Factor Analysis

Unstandardized Factor

Standardized Factor

Subscale and Items Loading Standard Error CR Loading
Digestion
Item_2 1.000 0.535
Item_3 1.150 0.092 12.54™ 0.592
Item_4 1.330 0.131 10.15™ 0.653
Item_S 1.863 0.156 11.92™ 0.910
Item_G 1.759 0.148 11.90™ 0.900
Appetite
Itemn_11 1.000 0.486
Item_12 1.301 0.144 9.00™ 0.701
Item_13 1.123 0.135 829" 0.598
Item_14 1.756 0.188 9.32"™ 0.859
Item_15 0.945 0.151 6.26™ 0.426
Eating Habit
Ttem_17 1.000 0.622
Item_18 1.164 0.086 13.49™ 0.837
Item_19 1.220 0.091 13.34™ 0.821
Ttem_20 1.129 0.087 13.02™ 0.790
Item_21 0.641 0.086 7.470™ 0.399
%{, Critical Ratio
, p<0.001
Table 6. Internal Consistency of rSDFI Subscales
Corrected Item-Total Cronbach’s a if Item
Mean Standard Deviation Correlation Cronbach’s a Deleted
+SDFI-D 0.859
Ttem 2 1.05 111 0.616 0.845
Ttem 3 1.29 1.17 0.658 0.834
Ttem_4 1.91 1.22 0.621 0.844
Item_5 221 1.22 0.742 0.812
Item_6 2.14 1.17 0.746 0.812
SDFI-A 0.795
Ttem_11 2.18 1.09 0.447 0.796
Ttem_12 2.49 1.02 0.696 0.719
Ttem_13 2.17 1.00 0.652 0.733
Item_14 2.29 112 0.693 0.715
Item_15 2,04 1.17 0.425 0.806
SDFI-E 0.842
Ttem_17 1.30 1.22 0.601 0.823
Item_18 1.20 1.06 0.752 0.784
Item_19 1.54 1.16 0.739 0.784
Item_20 1.19 1.09 0.747 0.784
Item_21 1.80 1.27 0.444 0.868
SDFI-total 0.775

rSDFI, revised Sasang Digestive Function Inventory; rSDFI-D, rSDFI-Digestion; rSDFI-A, tSDFI-Appetite; tSDFI-E, rSDFI-Eating habit



Table 7. Goodness-of-fit of rSDFI of Item Response Theory

Yl Leeetal o1

Item Difficulty Infit Outfit

Ttem_2 -1.13 1.08 1.08

Ttem_3 -0.85 1.09 1.09

rSDFI-D Item 4 -0.25 1.16 1.16
Item_5 0.01 1.14 1.14

Item 6 -0.08 1.09 1.11

Item 11 -0.06 1.10 1.14

Item_12 -0.41 0.81 0.81

tSDFI-A ITtem_13 -0.04 0.88 0.89
Ttem_14 -0.29 0.80 0.79

Ttem_15 -0.02 1.11 1.15

Ttem_17 0.59 1.05 1.06

ITtem_18 0.97 0.77 0.75

tSDFI-E ITtem_19 0.54 0.81 0.80
ITtem_20 0.83 0.91 0.93

Ttem_21 0.20 1.19 1.32

tSDFI, revised Sasang Digestive Function Inventory; rSDFI-D, rSDFI-Digestion; rSDFI-A, tSDFI-Appetite; tSDFI-E, rSDFI-Eating habit;

Person Separation Index=2.222

Table 8. Correlation Coefficients between SDFI and rSDFI Subscales

SDFI-D SDFI-A SDFI-E SDFI-total
1SDFI-D 0.934™
tSDFI-A 0.966™
tSDFI-E 1.000™
£SDFI-total 0.940"

SDFI, Sasang Digestive Function Inventory; SDFI-D, SDFI-Digestion; SDFI-A, SDFI-Appetite; SDFI-E, SDFI-Eating habit; rSDFI, revised Sasang

Digestive Function Inventory; rfSDFI-D, fSDFI-Digestion; rSDFI-A, fSDFI-Appetite; rSDFI-E, rSDFI-Eating habit;

™, p<0.01
5. rSDFI 2] QA EJ=iM A= FA] e¥okal, ARells AUdR156.77+14.85), Hw<l
1) AR 72 7w (49.64x15.56), 25r1(43.36:15.39) =02 fr2la}A)
=
(F=26.326, p<0.001) SOl = A& E1E & it
WA AV T 7 Uk 54 B8 A
=" (Table 9.
A4 FENC=1.241, p=0.538)°= -2l ZFo] 7t gl
Table 9. Demographic Characteristics of the Participants according to Sasang Type
So-Yang Tae-Eum So-Eum Total Statistical Analysis

Sex(male/female) 119 (40/79) 167 (64/103) 133 (55/78) 419 (159/260) X’=1.614, p=0.446

bk

Age 56.77+14.85  49.64:15.56 43.36+15.39 49.84:16.14 F=26.326, p<0.001  So-Yang>Tae-Eum>So-Eum
Weight™ 59.43+9.82  71.17+12.69 57.54+10.38 63.49+12.81 F=70.552, p<0.001  Tae-Eum>So-Yang, So-Eum
Height™ 161.01+8.39 163.89+9.08 164.30+8.21 163.16+8.71  F=6.065, p=0.003 Tae-Eum and So-Eum>So-Yang
BMI™ 22.83:2.65  2644:3.91  21.22:2.89  23.77:3.97 F=107.598, p<0.001  Tae-Eum>So-Yang>So-Eum

ke

PI 14.21:1.73  16.20:2.67 12942180 14.60:2.57 F=91.287, p<0.001

Tae-Eum>So-Yang>So-Eum

BMI, Body Mass Index (weight(kg)/height(m); PI, Ponderal Index (weight(kg)/height(m’))
™, p<0.01; ™, p<0.001
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Table 10. rSDFI and Its Subscale Scores of Each Sasang Type Groups.

So-Yang Tae-Eum So-Eum Statistical Analysis
tSDFI-total ™ 27.86+9.11 32.58+8.36 26.99+8.75 F=24.156, p<0.001 Tae-Eum>So-Yang>So-Eum
SDFI-D 11.27+5.05 11.91+4.41 10.84+4.81 F=1.848, p=0.159
SDFI- A‘** 10.76+4.07 11.81+3.80 10.5124.21 F=9.080, p<0.001  Tae-Eum, So-Yang>So-Eum
SDFI-E™ 5.88+4.18 8.86+4.63 5.67+3.84 F=40.192, p<0.001 Tae-Eum>So-Yang>So-Eum

tSDFI, revised Sasang Digestive Function Inventory; tSDFI-D, rSDFI-Digestion; rSDFI-A, rSDFI-Appetite; rSDFI-E, rSDFI-Eating habit;

", p<0.001

Table 11. Demographic Characteristics and rSDFI Scores of Each Sasang Type's Cold/Heat Disease Groups

Cold Disease Heat Disease Statistical Analysis
So-Yang
Sex (male/ferale)”™ 73 (15/58) 46 (2521) X’=14.447, p<0.001
Age 56.62£15.52 55.80+14.94 £=0.282, p=0.778
tSDFI-total” 26.39+8.33 30.69+9.42 F=4.728, p=0.032
SDFI-D 10.45+5.30 12.87+4.26 F=2.836, p=0.095
fSDFI-A 10.45+4.04 11.28+4.11 F=1.478, p=0.227
fSDFI-E 5.493.99 6.65+4.37 F=2.673, p=0.105
Tae-Eum
Sex (male/female)” 64 (16/48) 103 (48/55) X’=7.793, p=0.006
Age” 44.72+14.88 51.81+14.75 t=-3.008, »=0.003
SDFI-total 33.11+8.89 32.58+7.70 F=0.211, p=0.646
SDFI-D 10.84+4.30 12.59+4.33 F=1.972, p=0.162
SDFI-A 12.90+3.92 11.20+3.58 F=3.49%4, p=0.063
tSDFI-E 9.37+4.52 8.79+4.63 F=1.172, p=0.281
So-Eum
Sex (male/fermale)” 59 (18/41) 74 (37/37) X?=5.142, p=0.033
Age 44.90+16.13 42.04+14.99 t=1.056, p=0.293
tSDFI-total ™ 23.83+8.09 29.16:8.49 F=14.870, p<0.001
tSDFI-D™ 8.85+3.88 12.32+4.83 F=20.548, p<0.001
SDFI-A 9.73+3.74 10.92+4.51 F=3.177, p=0.077
SDFI-E 5.25+3.94 5.97+3.58 F=1.523, p=0.219

tSDFI, revised Sasang Digestive Function Inventory; tSDFI-D, rSDFI-Digestion; rSDFI-A, rSDFI-Appetite; tSDFI-E, tfSDFI-Eating habit;

", p<0.05; ", p<0.01; ", p<0.001
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Table 12. Demographic Characteristics and rSDFI Scores of Cold/Heat Disease Groups in Three Sasang Types

So-Yang Tae-Eum So-Eum Statistical Analysis
Cold Disease Group
Sex (male/female) 73 (15/58) 64 (16/48) 59 (18/41) X*=1.726, p=0.422
56.62+15.52 44.72+14.88 44.90+16.13 F=13.298, p<0.001
26.39+8.33 33.11+8.89 23.83+8.09 F=20.246, p<0.001 Tae-Eum>So-Yang>So-Eum
10.45+5.30 10.84+4.30 8.85+3.88 F=3.013, p=0.052
10.45+4.04 12.90+3.92 9.73+3.74 F=11.219, p<0.001  Tae-Eum, So-Yang>So-Eum
5.49+3.99 9.37+4.52 5.25+3.94 F=18.204, p<0.001 Tae-Eum>So-Yang, So-Eum
Heat Disease Group
Sex (male/female) 46 (25/21) 103 (48/55) (37/37) X°=0.783, p=0.676
55.80+14.94 51.81+14.75 42.04+14.99 F=14.678, p<0.001
30.69+9.42 32.58+7.70 29.16+8.49 F=6.692, p=0.002 Tae-Eum>So-Eum
12.87+4.26 12.59+4.33 12.32+4.83 F=0.059, p=0.943
11.28+4.11 11.20+3.58 10.92+4.51 F=1.907, p=0.151
6.65+4.37 8.79+4.63 5.97+3.58 F=20.744, p<0.001  Tae-Eum, So-Yang>So-Eum

, p<0.001

rSDFI rev1sed Sasa.ng, Dléestive Function Inventory; rSDFI-D, rSDFI-Digestion; rSDFI-A, tSDFI-Appetite; tSDFI-E, rSDFI-Eating habit;
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