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Abstract

It has been reported frequently that clinical features of gallstone disease in Korean were similarly changing to those
of Occidentals. This changing was thought to be due to Westernized lifestyle and dietary patterns in Korean. The
purpose of this study was to investigate the nutritional risk factor among patients with gallstone. The subjects of this
study were 90 gallstone group with biliary stone as confirmed by cholecystectomy and 111 control group with no
biliary stone as confirmed by ultrasonography adjusted according to age and gender. Anthropometric indices and
biomarkers were measured and dietary habit as well as nutrient consumption pattern were investigated using a
structured checklist of health-related eating behavior and a semi-quantitative food frequency questionnaire. The mean
age was higher in GG (gallbladder stone patient group) than CG (control group). The average BMI and WHR (waist-
hip ratio) tended to be higher than those in CG. WC (waist circumference) and WHR of women in GG were
significantly higher than in CG. GG had lower levels in TC (p <0.01), LDL-C (p <0.05), and HDL-C (p <0.05), but
higher FBG levels (p<0.001). GG tended to be associated with lower physical activity and more frequent
consumption of meat, meats with high fat and high sugar content food. The consumption levels of fiber (p <0.05),
vitamin C (p <0.05), calcium (p <0.01) in GG were significantly lower than in CG. These findings showed that the
association with incidence of gallbladder stone and anthrophometric indices and dietary consumption patterns. Further
study may be necessary to elucidate the dietary risk factors in the changing patterns of gallstone disease. (Korean J
Community Nutrition 13(2) : 288~297, 2008)
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7} 2FAXE AbsFoith Ak 71 xjo] AL A E Table 1. Age and gender distribution of subject
— QJYHEALR A 0 & AZFlod o A}z Ho Galistone Control Total
t—testsh el o2 Hastglon, Furt deld Age P 515 L 11.07 472 % 107 494 £ 108
wE wE el MRS GO 7SS chi—square testE  Age distioution¥*
- . 20-29 4( 440 6( 5.4 10( 5.0)
o B 5109
1&3tet Akt 30 -39 11 (12.2) 22(19.8) 33(16.4)
40 - 49 18 (20.0) 37 (33.3) 55 (27.4)
- - 50 - 59 34 (37.8) 29 (26.1) 63 (31.3)
= t 60 — 69 23 (25.6) 17 (15.3) 40 (19.9)
Sex
| MEfI £ Male 51 (56.7) 56 (50.5) 94 (46.8)
9N ER Female 39 (43.3) 55 (49.5) 107 (53.2)
ZAV AR A5, APE R Table 13} 2on], & fotal 2 1 201
L - - Pregnancy experience
AiR= AGH A, Aol e Jt S % adS Yes 33 (84.6) 47 (85.5) 80 (85.1)
AR A B v Aol e ulgkaze Mo 6154) 845 14049
B Female sex hormone use
Pt AYS 7171 515 + 11.049 47.2 + 10.842 & Yes 8 (20.5) 7(12.7) 13(13.8)
Azo] =y olEig) W HEs) Al thal o No 31(79.5) 48 (87.3) 81 (86.2)
RN ] i _LJ—(D<O.01), x_oT’H HE T Lg“’]‘n*h_ Toral 39 55 o4
2 50t (37.8%) £} 60Ul (25.6%) ol = 33kl ]t

* p <008 * p<00l 1) Mean + 3D, 2) by t-test
3) by chi-square test, 4) N (%)

>

M-S 40t (33.3%) 8} 50t (26.1%) ol F-3F8h= 7

ZA H rJ—/H:‘f DL/H;‘EO qﬂ_aﬂ 7} © }E% ol
FAR T MR TR FAe) APt o -~ Table 2. Family history and associated disease of subject N (%)

eRsth, S22 S wAdo] oA H) Hlgo] tha = Calistone Control Total
QLo T TR e gk taE Afol= AISITE At 5 Family history
. ) - Yes 17(18.9) 23(20.7) 40(19.9)
O - T
04@31 ?:Vw‘_] 73@ ‘IT‘I‘D’C T Z_]—E] 7‘]‘0]7]’ %i(}i—gl/}‘, o= No 73(81.1) 88(79.3) 161 (80.1)
EAA AR 55l tElAE Qb rt 20.5%%)F 12.7%= Associated disease®
_ ] Yes 54 (60.0) 51 (45.9) 105 (52.2)
e G4 0143 2] 3 2 A A ARgo] WIEE 2102 1} No 36 (40.0) 60 (54.1) 96 (47.8)
Ebgteh, A nl G o] A F TS s 23 of Totdl 90 11 201
- = ~ _ Associated disease type**
- A= Table 29 AASE nle} 2}, F0E Aglo] <Qlcp Diabetes 18(33.3) 11(21.6) 29 (27.6)
2R GEHe i go] AT gl 7 60.0%,  eettnsen M 2B 9T
epatitis . . .
45.9%% A 07 Aol i W3kor (p < 0.05), & Liver cirthosis 4(7.4) 0( 0.0) 4(3.8)
Adoro] Enl 2 alo] FEE e i feow 1 Dyslivideria 2(3.7) 5( 9.8) 7(6.7)
Hhre] i A T 9l (33.3%), SL TS - Others 7 (14.0) 14(27.5) 21 (20.0)
9 (31.5%), 7+ (11.1%). A} 7V48H(7.4%) <= Total 54 51 105
o7 A=), * p < 0.05 **: p<0.0l]
Table 3. Anthropometric indices of subject Mean = SD
2N ME Y| 3253 b Gallstone Confrol Total
- - = 1= Height (cm)
ol=d 2 WHRel tist B atS Alikst Az Table 3 Female 1583 + 60 1588 + 5.1 158.6 + 54
_ _ Weight (kQ)
o+ 2ot BMI= B4 o wigA o] daf sgro] 24.5, Mdle 715 £ 92 703 +105 709 +99
24.2. 037} Wito] 23.2, 22.9% WA} oJ2} HIE ST BMllcf(irr}me) 577 £107 576 + 75 57.6 * 89
o g/m
o] BMIZ} thar 7] vrebsk ot ek 11e] 2] 1 zloli= Male 245 + 28 242 + 31 244 +29
AT} YAk A4 o] FE]Edl= 91.8 cm, H]EA] Femole 232 + 40 229 + 30 230 +34
e e Waist circumference* (cm)
18] FElEEle 89.7 cmE ©Are dEl=w Batgko] Male 918 + 67 897 + 77 907 +73
=0}o 1L} R ThrF 0] A 0] xjoli= oJol 71 oIz}lo] AL thA Female 863 £ 100 812 = 86 828 £ 93
O A f-ol A1 Apol= §llaL, o1k 7 T Hip cloumiarence (o)
T 85.3 cm, M 81.2 cm® B4T9] sElEY Male 986 + 47 975 + 60 980 * 54
+ + +
b freldom Fe Ao YERIth(p < 0.05). WHRE  qrerde o 2a8 = 56 J09 = 55 %00 256
Uzt A9 AL 0,93, B EAIEE 0.92, 9779 Male 093+ 00 092+ 00 09200
Female 090 + 0.1 0.85+ 0.1 0.87 =+ 0.1

A9 BAEE 0,90, WHAEE 0.85% 2ARE] o2} &
er E == AR o b < 005, *: p < 0.01, BMI: Body Mass Index
oA TSl =3P < 0.01). B2 FAkeE & WHR: waist/hip circumference ratio
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+ Table 49} 2o}, G2 EF TC w5 B4l
H|alo] o)A o7 Yk (p < 0.01), TGS LDL-C ¥%
AA] A Fo] e FES Wl ow LDL-CS F 157k
Fol ¢l 2o] 7} QIITHp < 0.05). HDL—C& B4]<to]
49.5 mg/dL, g4 70] 54.9 mg/dLE BA 7oA 2
Ao vkekom (p < 0.05), B42] FBGE= 112.4 mg/
dLol™ vg27-2 93.3 mg/dLE BAo] F2l ekl =%
t}H(p < 0.001).

2) INEF AL ¥ Pt NN FYE

IA DT AP e whEh w573 A Fig. 19 2tk
4% TC 557} 240 gm/dL o9 1 TCHFE a3}
vl oA Z42E 4.1%, 7.2%% JePsor, 11L.DL—-C
P50 27+ 5.9%9) 8.3% = FAFE o] WAl DL —
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gt
ojN
i
12
X

ZAME AT I TGE TS Hol Bl T4
& 15.1%% BgA T 10.8% K0 A VEbta, A
HDL-C8%52 ©470] 30.4%, vlE4 0] 12.0%=
Aol FoA o7 A A T oo r BRE H|go] &
AT < 0.01). &gl upe} Firg-e wgs) 2 A7)
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Table 4. Biochemical indices of subject Mean = SD
Gallstone Control Total
1C (mg/dL)** 1762 £ 385 192.1 £ 357 184.1 £ 37.1
TG (mg/al) 120.3 £ 76.1 127.6 £ 98.3 1240 *+ 87.2
LDL-C (mg/dL)* 103.1 £ 340 1149 £ 320 109.0 £ 33.0
HDL-C (mg/aL)* 495 + 17.8 549 £ 13.1 522 £ 155
FBG (mg/dL)*** 112.4 £ 35,6 93.3 £ 199 1029 £ 27.8
SBP (mmHg) 118.4 £ 140 1214+ 156 1199 + 148
DBP (mmHg) 760+ 90 870+120 77.0% 105

* p <005 **: p<0.01, *** p < 0.001

TC: Total cholesterol

TG: Triglyceride

HDL/LDL-C: high/low density lipoprotein cholesterol
FBG: Fasting blood glucose

SBP: Systolic blood pressure

DBP: Diastolic blood pressure
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AW 43, 58 SRSt F &
T e 17 B AYE5IE Table 59 Aok &4 29
3‘}56 OGallst G
301 7 Control Group o
25¢ 2
20+
15 = 12
10 7.2 7 8.3
7 % 59 |
o a /% % 7% 45
-
0 T HDL-C* %ﬂ_
* p < 0.05
TG > 200 mg/diL

TC > 240 mg/dL

LDL-cholsterol > 160 mg/dL
HDL-cholesterol < 40 mg/dL

FBG > 126 mg/dL

SBP > 140 mmHg, DBP > 80 mmHg

Fig. 1. Risk classification by biochemical indices.

Table 5. Health-related habits of subject N (%)
Gallstone Control Total
Physical activity
sedentary work 40 (44.4) 39 (35.1) 79 (39.3)
half of sedentary work 33 (36.7) 48 (43.2) 81 (40.3)
half of Standing work
Standing work 8( 8.9) 16 (14.4) 24 (11.9)
Active work 9(10.0) 8(72 17 ( 8.5)
Regular exercise
Regular 20(22.2) 37 (33.3) 57 (28.4)
Sometimes 40 (44.4) 46 (41.4) 86 (42.8)
Never 30(33.3) 28 (25.2) 58 (28.9)
Smoking
Yes 29 (32.2) 29 (26.1) 58 (28.9)
No 61 (67.8) 82(73.9) 143(71.1)
Alcohol drinking
Yes 45 (50.0) 59(53.2) 104 (51.7)
No 45 (50.0) 52 (46.8) 97 (48.3)
Total 90 11 201
Frequency of alcohol drinking*
> 3/week 19 (42.2) 17 (28.8) 36 (34.6)
1 - 2/week 13(28.9) 33 (55.9) 46 (44.2)
1 = 3/month 13(28.9) 9(15.3) 22 (21.2)
Amount of alcohol at once
bottle” > 1 13(28.9) 15 (25.4) 28 (26.9)
1/2 < bottle <1 15(33.3) 28 (47.5) 43 (41.3)
bottle < 1/2 17 (37.8) 16 (27.1) 33(31.7)
Total 45 59 104

* p < 0.05, 1) based on soju
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Table 6. Eating behaviors of subject N (%)

Gallstone Control Total

Change of meal-size

Yes 14 (15.6) 17 (15.3) 31 (15.4)
No 76 (84.4) 94 (84.7) 170 (84.6)
Frequency of over-eating
Frequently 23 (25.6) 16 (14.4) 39(19.4)
Sometimes 42 (46.7) 62 (55.9) 104 (51.7)
Never 25 (27.8) 33(29.7) 58 (28.9)
Frequency of meal a day
two 25 (27.8) 36 (32.4) 61 (30.3)
three 62 (68.9) 75 (67.6) 137 (68.2)
four 3(33) 0( 0.0 3(1.5)
Total 90 11 201
Skip a meal
Breakfast 21 (84.0) 23 (69.7) 44 (75.9)
Lunch 2( 8.0) 5(15.2) 7(12.1)
Dinner 2( 8.0) 5(15.2) 7(12.1)
Total 25 33 58
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Table 7. Food preference and eating trends of subject N (%)
Gallstone Control Total
Meats
1 40(51.3) 41 (36.9) 81 (40.3)
2 28 (31.1) 38(34.2) 66 (32.8)
3 22 (24.4) 32(28.8) 54 (26.9)
High fat content meats
1 25 (27.8) 18(16.2) 43 (21.4)
2 19(21.1) 24 (21.6) 43 (21.4)
3 46 (51.1) 69 (62.2) 115(57.2)
High fatty foods
1 14 (15.6) 17 (15.3) 31(15.4)
2 34 (37.8) 44 (39.4) 78 (38.8)
3 42 (46.7) 50 (45.0) 92 (45.8)
Fatty food consumption in eat out
1 1T(1.0) 2(1.8) 3( 1.5
2 23 (25.6) 23 (20.7) 46 (22.9)
3 66 (73.3) 86 (77.5) 152 (75.6)
Vegetable
1 59 (65.6) 71 (64.0) 130 (64.7)
2 19(21.1) 27 (24.3) 46 (22.9)
3 12(13.3) 13(11.7) 25(12.4)
Sweet goods
1 18 (20.0) 17 (15.3) 35(17.4)
2 31(34.4) 42 (37.8) 73 (36.3)
3 41 (45.6) 52 (46.8) 93 (46.3)
Nuts
1 9(10.0) 23(20.7) 32(15.9)
2 56 (62.2) 62 (55.9) 118 (58.7)
3 25(27.8) 26 (23.4) 51 (25.4)
Coffee
1 56 (62.2) 71 (64.0) 127 (63.2)
2 15(16.7) 20(18.0) 35(19.4)
3 19 (21.1) 20(18.0) 39 (19.4)
Total 90 1 201

1: high preference and high intake

2: high preference and common intake

3: low preference and low intake
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Table 8. Average nutrients consumption of subject Mean £+ SD
Gallstone Control Total
Energy (kcal) Male 1986.1 £ 413.3 2009.2 + 374.2 1988.2 £ 391.6
Female 1730.1 = 326.1 1748.8 £ 407.6 17410 £ 374.2
Animal protein (Q) Male 295+ 127 294+ 102 294+ 114
Female 240+ 120 234+ 11.9 237+ 11.9
Total protfein (Q) Male 855+ 23.2 86.6 £ 19.8 861t 214
Female 73.8 £ 23.3 726+ 21.4 73.1 £ 221
Animal fat (g) Male 253+ 109 249 £ 8.8 251+ 98
Female 209+ 99 203 £ 103 205 £ 10.1
Total fat (g) Male 622+ 204 622t 17.1 622+ 186
Female 54.3 £ 20.1 526 £ 185 53.3 £ 19.1
cholesterol (MgQ) Male 287.5 £ 156.2 280.2 £ 140.8 283.7 £ 147.7
Female 223.7 £ 125.2 221.1 £ 1204 2222 £ 121.7
SFA (Q) Male 102+ 40 110+ 37 106+ 3.9
Female 93+ 37 9.6+ 38 95+ 37
MUFA (g) Male 127 £ 4.3 127 £ 3.6 127 £ 3.9
Female 109+ 43 106 £ 3.9 10.7 £ 4.1
PUFA (g) Male 110+ 31 114+ 31 112+ 31
Female 102+ 3.6 100+ 28 101 £ 3.1
Carbohydrate (g) Male 288.1 £ 64.4 2920 £+ 56.7 290.1 £ 60.3
Female 2570+ 51.2 263.7 £ 62.6 260.9 £ 57.9
Fiber (Q) Male* 92+ 35 10.7 £ 3.7 100+ 3.7
Female 86+ 3.7 85t 29 86t 32
Calcium (mg) Male** 586.9 = 219.7 708.8 £ 215.2 650.7 £ 224.8
Female 584.8 £ 196.6 632.2 + 188.1 6155 + 1929
Phosphorus (Mg) Male 1015.1 £ 281.9 1100.3 + 254.4 1059.7 £ 270.0
Female 920.8 + 259.8 941.0 £ 239.1 932.7 £ 246.7
Sodium (g) Male 43+ 1.4 38+ 1.1 39+ 1.2
Female 39+ 14 38+ 1.1 39+ 1.2
Potassium (Q) Male* 28+ 09 32+ 09 30+ 09
Female 26 10 26+ 07 26+ 08
Iron (Mg) Male 178 £ 43 184 £ 4.4 181 £ 43
Female 161 £ 4.3 158 £ 3.8 159 £ 40
Vitamin A (RE) Male 1126.7 £ 444.2 1303.4 = 482.7 1219.2 £ 471.0
Female 987.2 + 461.7 967.8 = 361.1 975.8 + 403.2
Vitamin E (Mg) Male 152+ 4.4 162+ 50 157 £ 4.7
Female 144 £ 52 143+ 40 144 £ 45
Vitamin C (mg) Male* 1328 = 54.5 157.6 + 57.3 1455 + 57.2
Female 129.1 £ 599 127.1 £ 441 1279 £ 51.0
Thiamin (mg) Male 1.2+ 03 1.3+ 03 1.3+ 03
Female 1.1+ 03 1.1+ 03 1.1+ 03
Riboflavin (mg) Male 1.4+ 05 1.6 04 1.5+ 05
Female 1.3+ 04 1.3+ 04 1.3+ 04
Niacin (mg) Male 165+ 4.6 16.6 £ 3.9 166+ 43
Female 141 £ 50 136 £ 4.4 138 £ 4.7

* p <005 **: p<0.01,

SFA: Saturated fatty acid, MUFA: Monounsaturated fatty acid, PUFA: Polyunsaturated fatty acid
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