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[Abstract]

The reported risk factors for gallstone disease (GD) are old age, female sex, obesity, metabolic syndrome
and migrants. Many younger adults tend to live in Jeju City, where transportations are convenient and
commercial activities are active. Whereas, older people tend to live in Seogwipo City, because they
engaged in fisheries and agriculture. Rates of migrants and old age could affect the prevalence of GD
among residents in two regions. Therefore, the purpose of this study was to compare the GD prevalence
and analyze risk factors affecting GD including residencies. A total of 13,050 subjects who visited a single
health medical check-up center on Jeju Island between 2012 and 2019 were included. We performed
univariate and multivariate analysis to identify risk factors for GD. The prevalence of GD among residents
were 5.7% in Jeju City and 5.8% in Seogwipo City, respectively. Multivariate analysis revealed that age
(P=0.008), body mass index (P=0.044), high-density lipoprotein cholesterol (P=0.006) and gamma-glutamyl
transferase (P=0.013) were independent factors affecting GD. The old age, mean higher body mass index,
gamma-glutamyl transferase and mean lower high-density lipoprotein cholesterol were independent risk

factors affecting GD. However, residencies did not affect the prevalence of GD.

» Key words: Gallstone disease, Jeju Island, region, Age, Prevalence, Risk factor

B Fe 50| agoe] d¥sla A Sso] e AlFAle] Al o] Qlrk. vhdel| uEAES
o3} sl FAsE7] wiEol H?I:oﬂ Bo| AFate Aol Atk o]FH 7

A AFAe] FAT FEEe] 9T T ] L=
E]—/HZ OmE'J/].oMLz%_Eo_ﬂ.l‘::] 34'4 =

2019\ 128744 AlFEe A H‘J o A A RS Al g 13,0508 S oo =2
AFAE] FaAel wpeh BASIGI AFE AFTEY] F4F FHES xﬂﬂ] AFEAA 5.7%,
A FEA] AFHEONA 5.8%A T THAEE LA ollA] A (P=0.008), A A FA]G (P=0.044), LD LA H e
-2 2EE (P=00060) B A2 FEFRACI A (P00B)7E FH T 4TS VA= S H

Mﬁ‘r 8, Bt ARAFAE, ArkFFEEdelas 9 v nEEA AT Z Y A=
Al AFAAAY. 2y AFA = FAF FHE TS A ekt

» A0 FHT, AFE A, AP, REE HAUA

2
2
E

r>~l
2,

JPﬂ

* First Author: Oh-Sung Kwon, Corresponding Author: Young-Kyu Kim
*0h-Sung Kwon (ohsungisphd@gmail.com), Dept. of Medical Information, Jeju National University Hospital
*xYoung-Kyu Kim (surgeon®jejunu.ac.kr), Dept. of Surgery, Jeju National University School of Medicine

* Received: 2022. 02. 16, Revised: 2022. 02. 16, Accepted: 2022. 03. 25.

Copyright © 2022 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



120  Journal of The Korea Society of Computer and Information

I. Introduction
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II. Preliminaries

1. Related works
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2. Purpose of this study
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ITII. Study Methods

1. Subjects and Methods
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2. Definitions of residents in two regions,
migrants and natives
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3. Diagnosis of GD
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Fig. 1. This photo showed two large stones
(a white arrow) with a posterior shadowing (a red arrow)
in gallbladder on an abdominal ultrasound.
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5. Laboratory examination
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IV. Results

1. Overall prevalence of GD
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2. Univariate analysis of risk factors affecting
gallstone disease
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3. Multivariate analysis of risk factors
affecting gallstone disease
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Table 1. Univariate analysis of risk factors affecting for gallstone disease among residents who underwent
medical check-ups on Jeju Island
Number of UGl o
Factors . gallstone Odds ratio 95% CI P value
residents )
disease (%)
Age (year) (n, %) "<0.001
20-49 4,770 206 (4.3) 1.000
50-59 3,656 176 (4.8) 1.120 0.912-1.377 0.279
60-69 2,843 173 (6.1) 1.436 1.166-1.767 0.001
70 1,781 194 (10.9) 2.708 2.208-3.322 <0.001
Gender (n, %)
Male 7,143 426 (6.0) 1.000 0.226
Female 5,907 323 (5.5) 0.912 0.786-1.058
Residency (n, %)
Jeju City 9,492 542 (5.7) 1.000 0.814
Seogwipo City 3,558 207 (5.8) 1.020 0.865-1.203
Birthplace (n, %)
Jeju 9,846 566 (5.7) 1.000 0.938
Outside Jeju 3,204 183 (5.7) 0.993 0.837-1.179
Central Obesity® (n, %) "0.008
Yes 2,637 146 (5.5) 0.733 0.583-0.921
No 4,006 165 (4.1) 1.000
High blood pressure® (n, %) "0.006
Yes 2,877 158 (5.5) 0.729 0.580-0.915
No 3,766 153 (4.1) 1.000
BMI (kg/m2) (n, %) '0.007
<18.5 108 7 (6.5) 1.000
18.5-22.9 1,857 69 (3.7) 1.167 0.534-2.549 0.699
23-24.9 1,682 67 (4.0) 1.150 0.988-1.365 0.003
>25 2,996 168 (5.6) 1.198 1.023-1.433 0.015
Fasting blood glucose (mg/dL) (n, %) "<0.001
<100 8,405 415 (4.9) 1.000
100-125 3,255 212 (6.5) 1.341 1.131-1.591
>126 1,207 106 (8.8) 1.854 1.484-2.315
Total cholesterol (mg/dL) (n, %) '0.035
<200 6,600 398 (6.0) 1.000
200-239 4,235 232 (5.5) 0.903 0.764-1.067
>240 1,732 77 (4.4) 0.725 0.565-0.931
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LDL-cholesterol (mg/dL) (n, %)

<100 3,186 178 (5.6) 1.000 0.618
100-129 4,151 223 (5.4) 0.959 0.783-1.175

130-159 3,075 169 (5.5) 0.983 0.791-1.220

160-189 1,197 56 (4.7) 0.829 0.610-1.128

>190 386 16 (4.1) 0.731 0.433-1.233
HDL-cholesterol (mg/dL) (n, %) "<0.001
<40 1,742 125 (7.2) 1.000

40-60 6,949 382 (5.5) 0.752 0.610-0.928

>60 3,595 154 (4.3) 0.579 0.454-0.738
Triglycerides (mg/dL) (n, %) '0.028
<150 9,273 475 (5.1) 1.000

150-199 1,461 96 (6.6) 1.303 1.039-1.634

200-499 1,477 93 (6.3) 1.245 0.990-1.565

>500 111 3 (2.7) 0.515 0.163-1.626

AST (IU/L) (n, %)

<32 for men or <26 for women 10,687 575 (5.4) 1.000 0.623
>32 for men or >26 for women 194 12 (6.2) 1.160 0.643-2.092

ALT (IU/L) (n, %) '0.029
<34 for men or <24 for women 10,103 551 (5.5) 1.000

>34 for men or >24 for women 2,849 186 (6.5) 1.211 1.020-1.438

GGT (IU/L) (n, %) "<0.001
<71 10,449 551 (5.3) 1.000

>71 2,050 151 (7.4) 1.428 1.185-1.721

ALP (IU/L) (n, %)

<130 806 35 (4.3) 1.000 0.056
>130 11,008 659 (6.0) 1.403 0.991-1.986

High-risk alcohol drinker® (n, %)

Yes 2,418 102 (4.2) 1.182 0.927-1.505 0.177
No 4,225 209 (4.9) 1.000

Values are expressed as n (%) or mean * standard deviation.

ALP = alkaline phosphatase, ALT = alanine aminotransferase, AST = aspartate aminotransferase, BMI = body mass
index, HBsAg = hepatitis B surface antigen, GGT = gamma-glutamyl transferase, HDL = high-density lipoprotein, LDL
= low-density lipoprotein

'A P value of <.05 was considered statistically significant

°Central obesity = Defined as waist circumference >90cm in male and >80cm in female

®High blood pressure = >130/85 mmHg

‘For male, a high-risk alcohol drinker was defined as a subject consuming 7 or more glasses of alcohol (5 or more
glasses for female) and drinking 2 or more times per week irrespective of the glass size.

Table 2. Multivariate analysis of risk factors affecting for gallstone disease on Jeju Island among
residents who underwent medical check-ups

Factors 0dds ratio 95% CI "P value
Age (year) "<0.001
20-49 1.000

50-59 1.174 0.855-1.614 0.322

60-69 1.561 1.126-2.165 0.008

70 2.971 2.047-4.311 <0.001

BMI (kg/m?2) '0.044

<18.5 1.000

18.5-22.9 1.613 0.719-3.618 0.246

23-24.9 1.764 1.061-1.542 0.089

>25 1.725 1.036-1.479 0.036

HDL-cholesterol (mg/dL) '0.006

<40 1.000

40-60 0.613 0.444-0.846 0.003

>60 0.563 0.381-0.831 0.004

GGT (IU/L) '0.013

<71 1.000

>71 1.485 1.087-2.029

A P value of <.05 was considered statistically significant
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V. Conclusion
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