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Development of Koreans Gut Quotient Measurement Scales
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Department of Internal Medicine, Korea University Guro Hospital, Seoul; Department of Internal Medicine, Seoul National University Bundang
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Background/Aims: The aim of this study was to develop ‘Koreans Gut Quotient Measurement Scales (GQ)’, in which Koreans respond
to questionnaires about the subjective feelings and symptoms of their intestinal health status.

Methods: Among 66 items pooled from previous studies and 4 items that were added following a focus group interview, 15 items
were chosen using the Delphi survey. The content validity was evaluated using the content validity ratio. Data collected from 1,120
people from the general public in Korea were analyzed to verify the reliability and validity of GQ.

Results: The finalized GQ consisted of 17 items (including two exploratory measurement items) that were classified into three in-
dependent factors based on exploratory factor analysis (EFA): ‘perceived intestine discomfort’, ‘bowel movement discomfort’, and
‘bowel movement control discomfort’. The discriminant and convergent validity of GQ were identified using EFA, reliability test, and
confirmatory factor analysis. In addition, the criterion-related validity of GQ was identified using correlation and multiple regression

analysis.

Conclusions: The GQ, which is a simplified intestinal health index developed based on an easy questionnaire for the public to under-
stand, can be used as a tool for the public to evaluate their own intestinal health and determine when to visit clinics. (Korean J

Gastroenterol 2019;73:341-349)
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‘ Step 1. Specify domain of construct

- Intestinal health related scale literature research
Step 2. Generate sample of items

- Expert qualitative research

[ Step 3. Purify measure - Delphi survey for expert |

‘ Step 4. Collect data ‘ - Quantitative research for the general public ‘
- Exploratory factor analysis
Step 5. Assess reliability - Internal consistency analysis
- Cronbach's Alpha

- Confirmatory factor analysis
- Correlation analysis
- Multiple regression analysis

Step 6. Assess validity

[ Step 7. Develop norms - Confirm of measure |

Fig. 1. Process for developing ‘Koreans Gut Quotient Measurement
Scales'.

Table 1. Baseline Characteristics of the Study Subjects

Classification Case Rate (%)
Total 1,120 100.0
Gender
Male 565 50.4
Female 555 49.6
Age (years)
20-29 204 18.2
30-39 227 20.3
40-49 257 229
50-59 259 231
60-69 173 15.4
Residency
Seoul 219 19.6
Incheon/Gyeonggi 343 30.6
Busan/Ulsan/Gyeongnam 174 15.5
Daegu/Gyeongbuk 113 10.1
Daejeon/Chungcheong/Gangwon 159 14.2
Gwangju/Jeolla 112 10.0
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Table 2. Exploratory Factor Analysis Results
Exploratory factor analysis®
Factor Item . Eigen value Cronbach's
Factor 1 Factor 2 Factor 3 Communality (% of variance) a

Perceived intestine discomfort Q12 0.763 0.261 0.144 0.671

Q13 0.716 0.002 0.140 0.532

Q11 0.714 0.276 0.046 0.589

Q14 0.693 0.070 0.184 0.518

Q15 0.645 0.167 0.018 0.444 4898

Q03 0.635 0.064 0.245 0.468 (32'.655) 0.883

Q16 0.628 0.149 0.029 0.417

Q09 0.627 0.271 0.022 0.466

Q02 0.606 -0.105 0.250 0.441

Q08 0.605 0.145 0.219 0.435

Q10 0.585 0.284 0.008 0.423
Bowel movement discomfort Qo7 0.124 0.870 0.108 0.784 1.836 0745

Q06 0.259 0.824 0.034 0.748 (12.241)
Bowel movement control discomfort Q05 0.141 0.072 0.865 0.773 1.742 0,740

Qo4 0.175 0.067 0.856 0.767 (11.612)

“Exploratory factor analysis: Kaiser-Meyer-Olkkin (KMO) measure of sampling adequacy=0.899, Bartlett's test of sphericity x2=6,222.479

(p<0.001, df=105), cumulative %=56.508%.
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Table 3. Confirmatory Factor Analysis Results
Confirmatory factor analysis®
Factor ltem i a
Sesimate Yoo cintioance)  MVE(COR

Perceived intestine discomfort Q12 0.819 Fix -

Q13 0.661 0.040 23.397°

Q11 0.738 0.038 26.877°

Q14 0.678 0.028 24.126°

Q15 0.601 0.036 20.83"

Q03 0.626 0.039 21.911° (8228)

Q16 0.581 0.036 20.019°

Q09 0.624 0.038 21.828"

Q02 0.536 0.035 18.252"

Q08 0.610 0.038 21.208"

Q10 0.582 0.044 20.088"
Bowel movement discomfort Qo7 0.679 Fix - 0.696

Q06 0.877 0.088 13.574° (0.818)
Bowel movement control discomfort Q05 0.741 Fix - 0.626

Q04 0.794 0.099 11.453° (0.770)

AVE, average variance extracted; CCR, composite reliability.

Confirmatory factor analysis: x2=559.533 (df=87), goodness of fit index (GF1)=0.935, adjusted goodness of fit index (AGFI1)=0.910, root mean
square residual (RMR)=0.026, normed fit index (NFI)=0.911, comparative fit index (CFI)=0.923, Tucke-Lewis index (TLI)=0.907, incremental fit
index (IF1)=0.923, root mean square error of approximation (RMSEA)=0.070; bp<0.001.
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Table 4. Internal Consistency Analysis Results
Factor Perce_ived intestine Bowel movement discomfort Bowel mpvement control
discomfort discomfort
Perceived intestine discomfort 1
Bowel movement discomfort 0.4177 (0.174) 1
Bowel movement control discomfort 0.351°% (0.123) 0.162°% (0.026) 1
“Correlation is significant at the 0.001 level (2-tailed).
Table 5. Multiple Regression Analysis Results of Koreans Gut Quotient Measurement Scales Factors and Bowel Movement Frequency
Dependent variable Independent variable Standardized coefficients - t_\.lz.ilue Collinearity statistics
B (significance) Tolerance VIF
Bowel movement (Constant) - 6.382° -
frequency Perceived intestine 0.174 5.323° 0.743 1.346
discomfort
Bowel movement control 0.220 7.091° 0.825 1.211
discomfort
Bowel movement discomfort -0.186 -6.153° 0.876 1.141

R=0.331, R?>=0.110, adjusted R*=0.107, F=45.791 (p<0.001), Durbin-Watson=2.071

®p<0.001.
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Table 6. Multiple Regression Analysis Results of Perceived Intestine Discomfort, Bowel Movement Discomfort, Bowel Movement Control

Discomfort Factor and Overall Intestinal Symptoms

Independent Dependent Standardized coefficients tvalue Cg!{;:ﬁ;:y
variable variable (significance)
B Importance Tolerance VIF
Overall intestinal Perceived (Constant) - - -0.465 - -
symptoms intestine Q02 0.066 0.079 2.291° 0.711 1.407
discomfort b
Q03 0.095 0.114 3.050 0.608 1.645
Q08 0.095 0.114 3.079° 0.621 1.611
Q09 0.097 0.117 3.120° 0.607 1.648
Q10 0.036 0.043 1.208 0.666 1.502
Q11 0.119 0.143 3.367° 0.472 2.117
Q12 0.031 0.037 0.803 0.397 2.522
Q13 0.200 0.240 6.181° 0.563 1.775
Q14 0.045 0.054 1.320 0.513 1.950
Q15 0.011 0.014 0.374 0.630 1.588
Q16 0.038 0.045 1.260 0.654 1.529
R=0.587, R°=0.345, Adjusted R°=0.338, F=53.043 (p<0.001), Durbin-Watson=1.972
Bowel movement (Constant) - - 22.943 - -
discomfort Q6 0.276 0.977 7.740° 0.649 1.493
Q7 -0.006 0.023 -0.179 0.654 1.529
R=0.272, R?=0.074, adjusted R?=0.072, F=44.568 (p<0.001), Durbin-Watson=1.965
Bowel movement (Constant) - - 16.716 - -
control Q4 0.203 0.610 5.706° 0.626 1.431
discomfort .
Q5 0.130 0.390 3.655 0.645 1.550

R=0.299, R°=0.089, adjusted R’=0.088, F=71.131 (p<0.001), Durbin-Watson=1.941

2p<0.05; "p<0.01; °p<0.001.
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VIF
1.346
1.211
1.141

Collinearity statistics

Tolerance
0.743
0.825
0.876

1.961

t-value
(significance)
-2.231°
18.735°
2.530°
1.695
0.000), Durbin-Watson

177.948 (p

0.334, F

0.825
0.106
0.069
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Importance

0.335, adjusted R?

Standardized coefficients

0.530
0.068
0.044

0.579, R?

R

Dependent variable
(Constant)
Perceived intestine
discomfort
Bowel movement
discomfort
Bowel movement
control discomfort

D

(Y Fx W) %0.5)+ (Ex0.5)

Table 7. Multiple Regression Analysis Results of 'Koreans Gut Quotient Measurement Scales’ Factors and Overall Intestinal Symptoms

Independent
variable

Overall intestinal
symptoms

?p<0.05; °p<0.001.
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Supplementary Table 1. Expert Delphi Survey Results for the Initial tems
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Supplementary Table 1. Continued
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Supplementary Table 2. Finalized Gut Quotient Consisting of 17 Items (Include two Exploratory Measurement Items)
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Supplementary Table 3. Gut Quotient Results for the 1,120 Korean Samples
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Supplementary Fig. 1. Input-output model for ‘Koreans Gut Quotient Calculating’.



