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Metabolic syndrome (MS) is increasing as obesity increases in Korea. In this study, we
investigated the relationship between MS and gallbladder polyp (GBP). We examined 9,861 subjects
who visited a single health-screening center in Jeju between January 2009 and December 2019. MS
was defined according to the revised National Cholesterol Education Program criteria. Multiple
logistic regression analysis was performed after adjusting for age to evaluate the association between
the components of MS and GBP. The estimated rates of MS and GBP among subjects were 28.5%
and 4.8%, respectively. Multivariate analysis suggested that MS (odds ratio[OR] 1.405, P=0.006) was
the only independent factor affecting GBP. In our study sample, MS was correlated with GBP. The

prevalence of gallbladder polyp increased with an increase in the risk factors indicating MS.

7|9E: ¥ E(prevalence), 8 AAH(risk factor),
thAFEZ 1 (metabolic syndrome), $d-&% (gallbladder polyp)
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[I. Materials and Methods
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Fig. 1. Ultrasound imaging of the gallbladder polyp
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I, Results
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IV. Conclusions
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Table 2. Univariate analysis of risk factors affecting for gallbladder polyp in subjects who underwent medical check—up

Factors number of subjects | number of GBP, n (%) OR (95% ClI) P value
Gender <0.001
Male 5597 259 (54.5) 1.000
Female 4264 216 (45.5) 0.049 (0.914-1.323)
Age (years) 0.044
20-49 3522 151 (31.8) 1.000
50-59 3177 176 (37.1) 1.309 (1.048-1.636) 0.018
60-69 2238 113 (23.8) 1.187 (0.925-1.524) 0.178
=70 924 35 (7.4) 0.879 (0.604-1.279) 0.500
Metabolic syndrome 0.005
Yes 2319 313 (77.7) 1.409 (1.109-1.791)
No 5814 90 (22.3) 1.000
Body Mass Index (kg/m2)
<18.5 175 11 (2.5) 1.000 0.521
18.5-22.9 2513 126 (28.6) 1.393 (0.743-2.610) 0.301
23 - 249 2294 121 (27.4) 1.096 (0.869-1.383) 0.439
=25 3983 183 (41.5) 1.156 (0.914-1.463) 0.227
Fasting blood glucose (mg/dL)
<100 6632 326 (69.7) 1.000 0.625
100-125 2351 104 (22.2) 1.053 (0.746-1.486) 0.769
>126 812 38 (8.1) 0.943 (0.644-1.379) 0.761
Total cholesterol (mg/dL)
<200 5038 232 (49.5) 1.000 0.277
200-239 3284 175 (37.3) 1.015 (0.762-1.352) 0.922
=240 1365 62 (13.2) 1.183 (0.879-1.592) 0.267
LDL-cholesterol (mg/dL)
<100 2475 104 (22.7) 1.000 0.241
100-129 3321 159 (34.7) 1.146 (0.890-1.476) 0.290
130-159 2421 133 (29.0) 1.325 (1.019-1.724) 0.036
160-189 940 44 (9.6) 1.120 (0.780-1.606) 0.540
>190 295 18 (3.9) 1.481 (0.885-2.481) 0.135
HDL-cholesterol (mg/dL)
<40 1245 62 (13.2) 1.000 0.973
40-60 5382 260 (55.4) 1.035 (0.763-1.403) 0.826
=60 3049 147 (31.3) 1.002 (0.814-1.233) 0.826
Triglyceride (mg/dL)
<150 7299 374 (79.7) 1.000 0.163
150-199 1166 49 (10.4) 1.332 (0.418-4.245) 0.628
200-499 1134 43 (9.2) 1.082 (0.329-3.554) 0.897
=500 77 3 (0.6) 0.972 (0.295-3.208) 0.963
AST (IU/L)
<32 for men 8150 405 (85.3) 1.000 0.125
>32 for men 1710 70 (14.7) 1.225 (0.945-1.588)
ALT (1U/L)
<34 for men 7636 377 (79.4) 1.000 1.127
>34 for men 2225 98 (20.6) 1.127 (0.898-1.415)
GGT (1U/L)
<71 8331 409 (86.1) 1.000 0.323
>71 1528 66 (13.9) 1.144 (0.877-1.492)
ALP (IU/L)
<130 632 32 (7.7) 1.000 0.654
>130 8198 383 (92.3) 1.088 (0.752-1.576)
Hbs Ag
Yes 372 20 (4.2) 1.128 (0.712-1.788) 0.608
No 9489 455 (95.8) 1.000
Alcohol
Yes 3334 166 (34.9) 0.948 (0.782-1.151) 0.591
No 6527 309 (65.1) 1.000

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GBP,
gallbladder polyp; GGT, gamma-—glutamyl transferase; HDL, high—density lipoprotein; LDL, low—density lipoprotein.
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Table 1. Comparisons of the variables between 2 groups according to the presence or absence of gallbladder
polyp in subjects who underwent medical check—up

Variables GB(HZOE%)H) G?HSS’ZZG() ) P value
Age (years) 53.8 £+ 11.9 54.0 £ 10.7 0.746
Body mass index (kg/m2) 24.7 + 3.4 24.6 + 3.0 0.656
Waist circumference (cm) 83.6 + 9.5 83.0 + 8.7 0.118
SBP (mmHg) 124.6 £ 14.5 124.3 £ 1411 0.605
DBP (mmHg) 76.8 = 10.5 771 £ 10.3 0.399
Fasting blood glucose 99.4 + 26.9 98.7 + 27.8 0.475
Total cholesterol 199.8 + 37.4 201.4 + 36.0 0.208
LDL—-cholesterol (mg/dL) 121.4 + 34.7 1241 + 32.9 0.025
HDL-cholesterol (mg/dL) 54.2 + 13.9 53.8 + 14.4 0.427
Triglyceride (mg/dL) 121.7 + 96.1 118.2 + 86.7 0.297
AST (IU/L) 28.5 + 86.2 26.2 + 24.5 0.413
ALT (1U/L) 31.1 + 100.5 30.2 £ 811 0.785
GGT (IU/L) 47.9 + 80.9 446 + 58.4 0.235
ALP (1U/L) 207.1 = 78.9 209.7 + 97.2 0.397
Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT,
gamma-—glutamyl transferase; HDL, high—density lipoprotein; LDL, low—density lipoprotein; SBP, Systolic blood
pressure; DBP, Diastolic blood pressure.

Table 3. Multivariate analysis of risk factors for gallbladder polyp in subjects who underwent medical check—up

Factors Odds ratio 95% Confidence interval P value
Age (years)
20-49 1.000 0.069
50-59 1.261 0.985-1.613 0.065
60-69 1.224 0.931-1.608 0.147
>70 0.798 0.516-1.234 0.311
Metabolic syndrome 0.006
Yes 1.405 1.103-1.791
No 1.000
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