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[Abstract]

Gallbladder polyps (GBPs) may be a cause of gallbladder cancer. The known risk factors for GBPs are
male gender, obesity, metabolic syndrome, and dyslipidemia. Especially, male gender has been known that
it strongly affects on the prevalence of GBPs. Therefore, this study aimed to investigate risk factors affecting
the prevalence of GBPs among adults on Jeju Island according to genders. We examined 5,574 subjects who
visited a single health-screening center at Jeju National University Hospital between January 2015 and December
2019. Univariate and multiple logistic regression analysis were performed to identify risk factors affecting
the prevalence of GBPs. The prevalence of GBPs were 8.9% in male subjects and 8.1% in female subjects,
respectively. Multivariate analysis revealed that =60 year age (odds ratio [OR] 0.659; P=0.027) and aspartate
aminotransferase >32 IU/L (OR 0.658; P=0.009) in male subjects and high-density lipoprotein-cholesterol =60
mg/dL (OR 0.514; P=0.013) in female subjects were independent factors affecting the prevalence of GBPs.
The prevalence of GBPs in men (8.9%) is comparable to that in women (8.1%) on Jeju Island. Age <60
years and the higher level of aspartate aminotransferase in men and the normal or lower high-density

lipoprotein-cholesterol in women were independent risk factors of GBPs on Jeju Island.
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I. Introduction

F'98F (gallbladder polyp)2 F'dHdoz &
§7] oz gy REyos WKy, U7 AA
Ko By £SuAp} gl Aol wet 1w
Z1510 Q1) 5] §YES AFH Aol nf
2 g Balel =], AtAte] wet 2.2-9.5%= B
B3 qlon] o] FH o] =™ 200090 2yt
vlsll &2 g8l 571 Aol leH 1l

A5 3¢ US40l F35H] ¢ded R
e Ao dAlolt}, 22y g UloflA AR ZAY B
= 850 HHEY S widE 4 o7l dizoll &
wao] I astti2]. olxd T35 AN
T e @8AlE 59 28 Alart Bast

fizof A&ACeg ogu7t AEEH, AfA &
o] 1 doll tigh 94 B2 =<kt 5= duiste
QshofF gtttk w2A ZAlE 7HR|AL i
AR deiRl F3-859 AR =R A, vlgh
BItE L 9 (HBsAg positive), thiitsS
(metabolic syndrome) ¥ o]AA]|A& % (dyslipidemia)
Solth3,4]. 85 T0%01 2 FeAEEE &%
ol, o] FAHEY &5 A1 tAbl B2 9T
= o oA Qo W2 AolA FdEEe
2ot AAUR 2= P9 AHolgtl Bk qlod
[3,5], S} o4/d9] D852 HAAR= ohE Zol2t
+ 2740] ATH1] E3t AlFEs SR04 oA Qlof
A Alo7h A|9F that= Havp 9lal, g QIsiM &
AL o] ttathe Bt Qloi6]. SdEEe =2
AHE AR HRio] B7] diwofl SR o IdEE
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Zolck. Jeiu AEE Aelold 2d8Ee) 38l of
g Bu Ao glon], 3t hd 3o YHARE B
Yz PEstel Bug AP AR Wlol gk o
A B A7 B AFE HololA PE) BE g
Y8E SWET YBUAE Yotwurt stk

II. Materials and Methods

1. Subjects

201519 5E] 20199 12974 & 5,995%0] A|IF
tistugd AFHINE S g2t dae ol 4
AR VR 5 FdEAlscld EAe 59 345
WA A a2 w2 AR 18993 A2 A0l S5t

A

n}

2 3% ARl slaet EAIQl0] A7t J
S FAbEE ATe At B A7 A

A 9 ALE Al o]9) Yl 3] (Institutional  Review
Board)oA 4L S0le ®2 & ISt (IRB
number: JNUH 2021-06-007).

Data Set

cholecystectomy (n=80) or
l gastrectomy (n=10%)

| 5.796 Subjects |
incomplete questionnairesor

l refused to consent (n=232)

5.574 Subjects

Fig. 1. Flow diagram of included subjects who
underwent medical checkups

2. Diagnosis of gallbladder polyps

BE FUYAIES YISt HROPt Behye
ZL2oH| [U22 (Koninklijke Philips Electronics
N.V., Amsterdam, the Netherlands)S A2sto] B5
21} NS WAL Thd Hozne S54 10
g (et m)o] Holi, eHEFS BUIGHA] 4o

49 eeE

Fig. 2. This photo showed gallbladder polyp on an
ultrasonography. General features of gallbladder polyps
by the ultrasound are a non—-shadowing polyploid
ingrowth into gallbladder lumen (yellow arrows), which is
not mobile unless there is a comparatively long
pedunculated component.
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3. Definitions of high-risk alcohol drinker and
metabolic syndrome

o] do ARREYE 1A SZx}  (high-risk
alcohol drinker)?] 7= &5t S-7et WAQ0l E4

WIS 202 Folsidci(7)

A2 revised National — Cholesterol
Education Program criteriag TICHS8]. tHAAS S
of2) YA VR = 1 ol FEIE B9 I 5
F2o] 9 02 otk @ slelEds WA
90 cm o4}, of/doflA 80 cm o)y @ FSAR >150
mg/dL E= VA|E5F 585 @ LB AT (high
density lipoprotein, HDL)-ZHAHE, GAoA <40

mg/dL = o/doflA] < 50 mg/dL = o[ JAIREESoF

28 @ 18Y >130/85 mmHg = g Yo 2.8,
® 3549 =100 mg/dL F+= Tuof 58

4, Data collection

3787 tid7Ae] Hlol8H g aAsh] fIeh AnE]
ol ¥ tolEdola  #2] A|A® ORACLE
RDBMS 12¢ Release 1 (Oracle Corporation, State of
California, United States)S, 7|H = ZAAS 25t Hfjo]
Ejfjo]A H2] &2 Golden 32 version: 5.7 Build: 456
(Benthic Software, Massachusetts, United States)<
AFgatol oj2712 BRESE HAIE W el
ATAnE 2330 EE AT W ohyrte &
7] Het 719 Es BF Eﬂzﬂi st
“GALLBLADDER"®} “POLYP"S 2l5to] sigdE+= O]
oElE AEF & PIEEoz AdE oyt 3
“COLON POLYP", “STOMACH POLYP", “NOT
GALLBLADDER POLYP" & &id8%1} W=io] Ql=
WRIE Alelal] 9fsl ol 9rle o) wEAnel 4

dolete A oixstel thyAle etk

. 2ol

-

5. Physical examination

Aelsid Zajole 22 &Y, ofamE|E of] A
olg 4 (aspartate aminotransferase, AST), ¥=2hd o}
0] Mo]g A (alanine aminotransferase, ALT), &7}
2}Ql QAR5 G 4 (alkaline phosphatase, ALP), 7iaf
-=2EMUXo|§4 (gamma-glutamyl transferase, y
-GTP), $222HE, 5/9XI%, HDL-Z22|2HE, AY
EXA)ATHERA (low density lipoprotein, LDL)-ZAH]
20| ZIITE DFEEFY SWBS Y, Aol of

S

2t ARTEII Ot TRt A2 20-49A4], 50-594, 60
Al ool Al ez FRsH. ARAFAIS (body
mass index)= FAE2 AIAO] AlFOoz2 LURolA AFE
5t a1, ofAJo} EfjHoF Q1L BE (Asian populations
classification)o]] @=} AR|E <185 kg/m? RAAE
18.5-22.9 kg/m?, W% 23-24.9 kg/m?, ¥|gt =25
kg/m? U 02 £55olc}. 38 dd2 20159 0=
S @3] (American Diabetes Association)of|A] AJA]
3t 7158 A8sto] ARIEE <100 mg/dL, 100-125
mg/dL, >126 mg/dL A ;Li 2519cH9]. £29
AEIEE <200 mg/dL, 200-239 mg/dL, =240 mg/dL
N o=z E=35t7 HDL-ZYHAHZE <40 mg/dL,
40-59 mg/dlL, =60 mg/dL. A o=z EEsI3ct,
LDL-ZAHZS <100 mg/dL, 100-129 mg/dL,
130-159 mg/dL, 160-189 mg/dL, =190 mg/dL T}
o2 BEoltt SR <150 mg/dL, 150-199
mg/dL, 200-499 mg/dL, >500 mg/dL U] #+02 &
Forith. ZFE AA et FR= 20159 sh=AA
- FEele] hRolAAE S AleAlAle ALt
tH10]. AST+= 'gd/dollA >32 1U/L, o7gollA >26 1U/L,
ALTE BA0lA >34 TU/L, od/gdollA >24 IU/LE 7%
wr} 718t Zog Ba2stu[15], ®£35F ALPO} y-GTP
>130 1U/L3t >71 IU/LS RArECH 5716t 2oz 18
stol 27 & Zo= Baaigrt

6. Statistical analysis
2AE xS0 Ot EAEAL SPSS Version
18.0 for Windows (SPSS Inc., Chicago, IL, USA)S
olgslaitt. WAy BAe JloEaos B
1 A4y e Student-T testE FollA] #4513t
DIEE YR JYS UKL PUAE Y]
25l o] ZA|AES|HEA (binary logistic regression
analysis)& SIIth. O¥E FA0A AHA QA0
0180} Aoke T, Yd8Be| o5 715y
7(461— EE\]Q_ 7Hl:ﬂ—:-}7] 945 J
golsigel 005 olslel 4% BA50% 8]
HI O WS
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III. Results

1. Prevalence of gallbladder polyps and univariate
analysis of risk factors according to genders
I8E HES WA dRIAE 8.9%3T o

oA 8.1%IT) WA TIARRIQ} o] A TJAMA} 7He] it
SHEol= xtol7t It (P = 0.290). D25 2Alo]
BT UAlE RS gl T2t 2Roto] B 2
Mg AJ3Ys9ict (Table 1). @74 chdAte] A5E 84
E2 20-49M191A 9.7%, 50-59A1001A1 9.8%%A 1 60A]

o
Jo

ojgoME 6.7%= FIEE +EEYS SAH =
oJn|gt Aol ATt (P = 0.034). AST >32 IU/L (P
0.012)011 F'gEE FEEL SANCZ ROl A
‘gol AUt o] tidAts HDL-Z2AH 0] Td&

o O o
5 9WEI EAK0R o3t Aol 9ol

2. Multivariate analysis of risk factors

affecting GBPs
SR Pold gd8ael gaRtgolat U
RtolA AAIE A, ASTeF ofd TidAtolA] AAJ=

HDL- 224612 59| $458 2AIAE GRS AT

Q3to] T BAS /\]; 51T} (Table 2). @4 ojat
AollA F3EE FEEY =18 ﬂaéodx}i% A,

AST 1, o/ dVdAoIM = HDL-Z2|AH g0l
3 VA 2385 RHE % 0Al ol’dollA AR
o=z oo QA ZASIC (2 =H][odds ratio], 50
1.011; @=H] 60A] 0.659; P = 0.027). oA ThAIRO|A]
= HDL-ZYAHE (=H], 0.514; P = 0.013)0] =1
SRICERNER R

Table 1.
subjects who underwent medical check-up.

3. Comparison of clinical variables between
aspartate aminotransferase >32 IU/L and
<32 IU/L among male subjects

ASTZF & ool Sl 91elab) Elgi
Ag Fotkr] flsll Fd tidAE AST >32 IU/L -t
<32 IU/L 0.2 o] BA5IY Tt AST >32 IU/L+-
oA Bt ARt 352, SEULHE, 744
W, ALT, y-GTP, ALPY] £A], S35 REE, Bt
d BUTE . 11D SFA] Hlgo] =94t v
B Aoy B LDL-Z2AHE, HDL-ZAHE
A, AREES] 57 YUl e AlolE HolA] ook

T} (Table 3).

4 o

4. Comparison of clinical variables between
HDL-cholesterol >60 mg/dL and <60 mg/dL
among female subjects

HDL- 22| ~E]2] zjo|& F%sl7] sl o1 it
£ HDL-Z2|AHE >60 mg/dL w3 HDL-Z2AHE
<60 mg/dL F-o 2 1}-of B35t (Table 4). HDL-

SAEIE <60 m/dL ToNHE DIEE SUE, Ot
552 vlg. BF IYold B ALYA4, F5EY

LDL-22| 2612, 4714, ALPO] H@del A7} &
9tk ¥l HDL-22)AE1 S =60 mg/dL ZolA] %2

2ElE BF 419 1Y SFA vlgo] £t

Univariate analysis of risk factors affecting for gallbladder polyps according to genders in

Male subjects Female subjects
Number | Number Od((jgs5£/at|o Number | Number Od((jgs5£/at|o
Variables of of GBPs, A *P value of of GBPs, o *P value
. Confidence . o Confidence
subjects n (%) . subjects n (%) .
interval) interval)
Age (years) 0.034
20-49 1,342 130 (9.7) 1.000 957 72 (7.5) 1.000 0.681
1.015 1.165
50-59 876 1 8608 | (07601350 | 2917 797 7 BN 1 (0826-1.6aa)| 03
0.669 1.097
>60 821 55 (6.7) (0.482-0.929) 0.016 781 4 (8.2) (0.773-1.558) 0.604
Metabolic syndrome
1.263 1.001
Yes 848 68 (8.0) (0.925-1.723) 0.141 497 102 (8.3) (0.686-1.462) 0.995
No 1,220 121 (9.9) 1.000 1,235 41 (8.2) 1.000
BMI (kg/m?)
<18.5 28 1 (3.6) 1.000 0.101 61 3 (4.9) 1.000 0.697




Prevalence and risk factors of gallbladder polyps among adults on Jeju Island according to genders

107

2.657 1.870
18.5-22.9 413 37 (9.0 (0.351-20.115) 0.344 839 74 (8.8) (0.572-6.115) 0.300
3.495 1.630
23-24.9 602 69 (11.5) (0.468-26.129) 0.223 566 44 (7.8) (0.491-5.414) 0.425
2.433 1.810
>25 1,500 124 (8.3) (0.328-18.057) 0.385 654 56 (8.6) (0.549-5.965) 0.329
Fasting blood glucose
(mg/dL)
<100 1,601 143 (8.9) 1.000 0.880 1,772 142 (8.0) 1.000 0.678
0.932 1.089
100-125 1,003 84 (8.4) (0.703-1.235) 0.624 577 50 (8.7) (0.778-1.525) 0.620
0.950 0.809
>126 387 33 (8.5) (0.640-1.412) 0.801 167 11 (6.6) (0.429-1.527) 0514
Total cholesterol
(mg/dL)
<200 1,437 124 (8.6) 1.000 0.724 1,301 111 (8.5) 1.000 0.704
200-239 1,057 99 (9.4) 1.094 0.524 785 59 (7.5) 0.871 0.412
’ ) (0.830-1.443) ) ' (0.627-1.211) '
1.132 0.919
>240 466 45 (9.7) (0.791-1.620) 0.498 342 27 (7.9) (0.593-1.425) 0.705
LDL-cholesterol
(mg/dL)
<100 737 55 (7.5) 1.000 0.294 688 46 (6.7) 1.000 0516
1.250 1.394
100-129 961 88 (9.2) (0.880-1.776) 0.213 793 72 (9.1) (0.948-2.048) 0.091
1.276 1.264
130-159 761 71 (9.3) (0.883-1.843) 0.194 578 48 (8.3) (0.830-1.925) 0.275
1.614 1.179
160-189 330 38 (11.5) (1.044-2.495) 0.031 231 18 (7.8) (0.669-2.078) 0.568
1.449 1.529
>190 86 9 (10.5) (0.689-3.047) 0.328 81 8 (9.9) (0.695-3.366) 0.291
HDL-cholesterol
0.013
(mg/dL)
<40 535 50 (9.3) 1.000 0.539 116 14 (12.1) 1.000
1.004
40-60 1,801 169 (9.4) (0.721-1.399) 0.979 1,091 103 (9.4) 0.760 0.364
>60 618 49 (7.9) 0.835 0.392 1,215 80 (6.6) 0514 0.030
B ) (0.553-1.261) ) ! ) ) )
Triglyceride (mg/dL)
<150 1,887 175 (9.3) 1.000 0.920 2,129 171 (8.0) 1.000 0.954
0.948 1.084
150-199 464 41 (8.8) (0.664-1.354) 0.770 185 16 (8.6) (0.634-1.853) 0.768
0.942 1.193
200-499 558 49 (8.8) (0.676-1.312) 0.723 106 10 (9.4) (0.610-2.330) 0.606
0.699
=500 45 3 (6.7) (0.214-2.278) 0.550 2 0 0.000 0.999
AST (IU/L) 0.012
<32 2,260 151 (6.7) 1.000 2,273 182 (8.0) 1.000 0.665
1.497 1.106
>32 778 75 (9.6) (1.094-2.049) 262 23 (8.8) (0.702-1.741)
ALT (IU/L)
<34 1,982 187 (9.4) 1.000 0.171 2,241 178 (7.9) 1.000 0.464
0.829 1.172
>34 1,057 84 (7.9) (0.633-1.084) 294 27 (9.2) (0.767-1.792)
GGT (IU/L)
<71 2,208 208 (9.4) 1.000 0.114 2,439 194 (8.0) 1.000 0.207
0.789 1.515
>71 81 1 63078 | (0588-1.058) 5| 0168 67952 889)
ALP (1U/L)
<130 81 5 (6.2) 1.000 0.402 268 25 (9.3) 1.000 0.201
>130 2,616 232 (8.9) 1479 1,947 139 (7.1) 0.747

(0.593-3.693)

(0.478-1.168)

HBsAg
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. 0.765 1.353
Positive 101 11 (10.9) (0.402-1.454) 0.414 1,984 | 149 (7.5) (0.417-4391) 0614
Negative 2,386 204 (8.5) 1.000 53 3 (5.7) 1.000
Physical activity
1.084 1.009
Yes 689 58 (8.4) (0.800-1.469) 0.601 473 38 (8.0) (0.699-1.457) 0.963
No 2,350 213 (9.1) 1.000 2,062 167 (8.1) 1.000
High-risk alcohol
drinker™
0.976 1.386
Yes 1,722 155 (9.0) (0.759-1.256) 0.853 447 28 (6.3) (0.918-2.094) 0.121
No 1,317 116 (8.8) 1.000 2,088 177 (8.5) 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-glutamyltransferase, HDL = high-density lipoprotein, LDL =

low-density lipoprotein.

"This value was obtained using binary logistic regression analysis. A P value of <.05 was considered statistically

significant.

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

Table 2. Multivariate analysis of risk factors for gallbladder polyps according to genders in subjects who
underwent medical check-up.

Male subjects
Variables 0Odds ratio 95% Confidence interval *P value
Age (years) 0.027
20-49 1.000
50-59 1.011 0.759-1.347 0.941
>60 0.659 0.474-0.915 0.013
AST (IU/L) 0.009
<32 1.000
>32 1.520 1.110-2.079
Female subjects
Variables 0Odds ratio 95% Confidence interval P value
HDL-cholesterol (mg/dL) 0.013
<40 1.000
40-60 0.760 0.419-1.376
>60 0514 0.281-0.938
HDL = high-density lipoprotein
"This value was obtained using binary logistic regression analysis. A P value of <.05 was considered statistically
significant.

Table 3. Comparisons of the variables affecting for gallbladder polyps between two AST groups in male
subjects who underwent medical check-up.

Variables AST <32 IU/L AST >32 IU/L P value
(n = 2260) (n = 778)
GBPs (%)
Yes 151 (6.7) 75 (9.6) 0.011
No 2,109 (93.3) 703 (90.3)
Metabolic syndrome
Yes 551 (36.2) 297 (54.3) <0.001
No 970 (63.8) 250 (45.7)
Age (years) 518 £ 124 515 £ 113 0.574
Body mass index (kg/m?) 254 £ 32 267 £ 35 <0.001
Fasting blood glucose (mg/dL) 105.0 £ 30.8 109.6 £ 31.6 <0.001
Total cholesterol (mg/dL) 1999 £ 37.2 208.3 = 41.3 <0.001
LDL-cholesterol (mg/dL) 1221 + 348 1218 £ 39.6 0.830
HDL-cholesterol (mg/dL) 50.6 £ 12.7 496 £ 13.6 0.058
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Triglycerides (mg/dL) 137.6 £ 99.6 187.3 £ 161.3 <0.001
ALT (IU/L) 254 £ 110 82.0 + 288.8 <0.001
GGT (IU/L) 499 £ 465 123.1 £ 1760 <0.001
ALP (IU/L) 2093 + 62.8 2298 £ 757 <0.001
HBsAg <0.001
Positive 59 (3.2) 42 (6.6)
Negative 1,786 (96.8) 599 (93.4)
Physical activity
Yes 519 (23.0) 169 (21.7) 0.487
No 1,741 (77.0) 609 (78.3)
High-risk alcohol drinker™ <0.001
Yes 1,211 (53.6) 510 (65.6)
No 1,049 (46.4) 268 (34.4)
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-glutamyltransferase, HDL = high-density lipoprotein, LDL = low-density
lipoprotein.
*A P value of <.05 was considered statistically significant.
“For men, a high-risk alcohol drinker was defined as a subject consuming 7 or more glasses of alcohol (5 or more
glasses for women) and drinking 2 or more times per week irrespective of the glass size.

Table 4. Comparisons of the variables affecting for gallbladder polyps between two HDL-cholesterol
groups in female subjects who underwent medical check-up.

Variables HDL(_: :é;OZOr;)g/dL HDLEE :2?21?)9/&' *P value
GBPs (%) 0.006
Yes 117 (9.7) 80 (6.6)
No 1,090 (90.3) 1,135 (93.4)
Metabolic syndrome <0.001
Yes 357 (40.6) 131 (15.5)
No 523 (59.4) 712 (84.5)
Age (years) 545 £ 12.7 51.7 £ 119 <0.001
Body mass index (kg/m?) 246 + 34 23 0+ 3 0 <0.001
Fasting blood glucose (mg/dL) 1003 £ 282 53 + 178 <0.001
Total cholesterol (mg/dL) 196.1 £ 39. 203 2 35 <0.001
LDL-cholesterol (mg/dL) 1248 £ 36. 116.9 £ 335 <0.001
HDL-cholesterol (mg/dL)
Triglycerides 1100 + 69.2 725 + 37.8 <0.001
(mg/dL)
AST (IU/L) 27.6 + 844 240 £ 31.8 0.165
ALT (IU/L) 27.7 £ 103.8 21.7 £ 437 0.064
GGT (IU/L) 271 = 379 240 £+ 40.2 0.051
ALP (IU/L) 208.2 £ 93.2 192.3 + 70.8 <0.001
HBsAg
Positive 25 (2.5) 27 (2.6) 0.889
Negative 974 (97.5) 993 (97.4)
Physical activity
Yes 203 (16.8) 229 (18.8) 0.203
No 1,004 (83.2) 986 (81.2)
High-risk alcohol drinker™ <0.001
Yes 152 (12.6) 273 (22.5)
No 1,055 (87.4) 942 (77.5)

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-glutamyltransferase, HDL = high-density lipoprotein, LDL =
low-density lipoprotein.

"A P value of <.05 was considered statistically significant.
“For men, a high-risk alcohol drinker was defined as a subject consuming 7 or more glasses of alcohol (5 or more
glasses for women) and drinking 2 or more times per week irrespective of the glass size.
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IV. Conclusion
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