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A Descriptive Study of Gall Stone Patient's Dietary Habits
and Nutritional Status
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ABSTRACT

Gallstone composition has changed over the past decades in the Korean with a prominent increase in the
prevalence of cholesterol gallstone. This trend is possibly due to the westernization of dietary habits. The purpose
of this study was descriptive of GB patient's health related eating behaviors and nutrient consumption patterns.
One hundred and six gallstone patients who have had cholecystitis surgery enrolled in this study. Anthropomertic
indices, such as height, weight, waist circumference, and hip circumference were measured and calculated BMI
and WHR. As the biomarker, TC, TG LDL-C, HDL-C, FBG level and SBP/DBP were measured and analyzed
the relationship with GB stone formation. The structured checklist of health related eating behavior and the semi-
quantitative food frequency questionnaire after pre-test was used in the face to face interview study. The mean
age was 54.9 £13.3 and galistone disease was more frequent in the fifties and sixties. Mean BMI was 24.3 £2.8
in males, and 23.4+3.9 in females, the average of waist circumference was 91.1 £7.0 cm in males and females
were 85.4+9.6cm. The WHR of men and women was 0.93+0.0, 0.90 £ 0.1, respectively. The obesity and
overweight trend was observed in gallstone patients. The mean blood sugar was researched at 114.5 £ 35.0 mg/
dL. And the ratio of both symptoms DM and gallstone was 26.4%. The rate of dramatic eating repast was
significantly higher in the females (p < 0.01). Males tended to more frequently consume meat, of high fat content
meats and greasy food consumption when eating out. The CPF ratio was 57 : 16.5: 26.5. There was a significant
positive correlation between WC and energy (r=0.252, p <0.05), carbohydrate (r=0.255, p<0.05) and niacin
(r=0.227, p<0.05). In addition, carbohydrate were significantly correlatied with TC (r=0.230, p <0.05). BMI
appeared positive in correlation of protein (r=0.201, p<0.05) and fat (r=0.205, p<0.05). These findings
provide a little association that dietary habits are related with cholesterol gallstone formation. (Korean J

Community Nutrition 12(6) : 826~837, 2007)
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obesity - waist-hip ratio * health related behavior
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Table 1. Corelation coefficient of nutient intake estimated by
food record and semi-quantitative food frequency questionnaire

FFQ" foodrecord  Pearson's
corelation
coefficients

Energy (keal) 2020.8 + 289.5 1914.8 + 4743 0.488+*?
Animal protein (g) 310+ 97 409+ 187 0.445%
Protein () 868+ 172 778 227 0.375*
Animal fat (g) 267+ 79 330+ 193 0.390%*
Fat (9) 666+ 145  624% 258 0.355*
Cholesterol (Mg} 3265+ 1145 30751 1624 04717+
SFA (g) 117 33 91+ 62 0222
MUFA (Q) 128+ 33 105+ 70 0242
PUFA (g) 106+ 28 78+ 42 0116
Carbohydrate (g) 2868 + 431 2762+ 734 0.371*
Fiber (g) 82+ 25 76+ 51 0414*
Animal caicium (mg) 297.56 + 167.7  303.8 £ 220.5 0.566***
Calcium (mg) 6836 £ 197.1  593.6 2939 (.508%**
Phosphorus (mg) 1111.2 £ 2258 998.8 + 3235 0.476**
Natium (g) 39+ 10 39+ 1.3 0321%
Potassium {g) 27+ 06 25+ 09 0.465%*
Animal iron (Mg) 25+ 08 41+ 29 0229
fron (mg) 173+ 34 140+ 64 0251
Vitamin A (mg) 998.3 £ 325.1 7792 £ 441.3 0.106
Vitamin E (mg) 154+ 39 138+ 65 0310*
Vitamin C(mg) 7.7+ 405 971+ 624 0.470%
Thiamin (mg) 13+ 02 22t 67 0.323*
Riboflovin (mg) 15+ 04 1.2+ 05 0445
Niacin (mg) 1565+ 33 156+ 49 0277

* p <005 *: p<0.01, *** p<0.00]

1) semi-guantitative food frequency questionnaire
2) significant by corelation coefficients
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Table 2. General characteristics of GB stone patients
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ZAFE R AL, FRE ARo] Qirhetal st ulES Fxhe)
Az} 242 59.3%, 55.8%F T 742 A Q) xjo)7}
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A z2AF oAk Ht A%, J%, BML Esd, 9
FJolgz] @ WHRo) thst B 3kS AlAkst A= Table
37 Zut. @A) ke @zbe} oz} AR 742 170.7 +
6.8 cm, 157.0 = 6.2 cm%.2® AFL- 70.9 + 9.5 kg,
56.8 = 11.0 kgQlth. AAZ A|g+= @A Hafol 24.3 =
2.8, 9=} Hytol 23.4 = 3.92 ¢ 2F HAF W)
£33, gAgkAr e sElEdlE 91.1 £ 7.0 cm, oAb
gzt s EdE 85.4 £ 0.6 cmE RAH O WAt
90 cm ©)4, 93} 85 cm o3 viRlo|E} A oJ3k= tiFh
urel sl 7zl whet B2 vlgte) slgdshs gtellth (Lee &
2006). 8732 0.95 o} 9jAd2 0.8501 -2 vlvlolz} A2
3h= WHR= 47 2+ 0.93 £ 0.05, 0.90 £ 0.072
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oA gxjo] Asleh =] Hf gk Table 49 2ot @&t
79l 9% TG ¥ 5+ 130.3 + 79.9, AR7-8 107.7
64.6, F 1Y FF7)1d¢E 1198 £ 13.394 1178 &
14.4, o1¢¥7] ¢re-77.7 £ 9.13} 75.1 + 8.3% FAHY
o Exjto] TR & AgS ®3len HDL-C2
A7) 45.9 + 19.3, 9327} 52.4 + 14.62 UERY g}
o] o @t oA TCE172.4 + 38.1, W29
TC: 177.0 = 4149969, LDL-CS Z}7+ 100.6

Male Female Total Table 3. Anthropometric indices of GB stone patients
Age (y1) 53.2 £ 126" 560+ 140 549+ 133 Male Female Total
*2)
<40 8(148) 70135 180 14.9) Height cm) 1707 + 6811570 + 62 1640 £ 95
40-49 8( 148 11( 21.2) 19(17.9)
i %k sk

50— 59 19( 35.2) 15( 28.8) 34( 32.1) Weight (kg) 709 £95 568 £ 110 639 +124
60 - 69 16( 29.6) 7(13.5) 23( 21.7) BMI (kg/m?) 243 +28 234 = 39 239 t 34
=70 3( 5.4) 12( 23.1) 15(14.2) Waist 911 +£70* 854 + 96 884 + 88
Family history crcumference

Yes 7(13.0) 12( 23.1) 19(17.9) (em)

No 47 (87.0) 40( 76.9) 87( 82.1) Hip 982 £ 50 944 £ 69 964 £ 63
Associated disease circumference

cm

Yes 32( 59.3) 29 ( 55.8) 61 ( 57.5) o)

No 22( 40.7) 23( 44.2) 45( 42.5) WHR (cm/cm) 0.93 £ 0.05 090+ 007 092+ 010
Total 54 (100.0) 52 (100.0) 106 (100.0) ** p < 0.01, *** p < 0.001, NS : Not significantly different

1) Mean = SD
*®e
I ﬁ/l;c%(f - BMI: Body Mass Index

2N (%)

WHR: waist/hip circumference ratio
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9} 119.9 * 3558 YEHY Exrro] ¥ 2 BEE B
ot k] {9 A Aol g HolAE Tt HAE
9 8F TG st 757], o|¢] e AR R 52
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Table 4. Biochemical indices of GB stone patients

Male Fermale Total
TC (mg/dl) 172.4 £ 3817 177.0 £ 41.4 1744 £ 394
TG (mg/dl) 1303 £ 799 107.7 £ 64.6 1202 = 739
LDL-C (mg/dl) 1006 £ 35.7 105.0 + 326 1025 = 342
HDL-C (mg/al) 459 + 19.3 524+ 146 487 £ 176
FBG (mg/dL) 109.6 £ 342 1199 % 355 1145 % 350
SBP {rmHg) 119.8 £ 133 1178+ 144 1188 13.8
DBP (MmmHg) 777+ 91 751+ 83 764+ 88

1) Mean = SD. Name of the variables were statistical signifi-

cantly at o = 0.05
TC: Total cholesterol
1G: Tiglyceride

HDL / LDL-C: highflow density lipoprotein cholesterol

FBG: Fosting blood glucose
SBP: Systolic blood pressure
DBP: Diastolic blood pressure

(%)

G C

G = 200mg/d]
1C 2240mgy/d
LDL-cholsterol = 160mg/dli

LDL-C

HDL-C FBG

HDL-cholesterol <40mg/dl B Male
FBG 2] 26mg/dl . W Female
SBP = 140mmHg, DBP > 80mmH B Total

BP

Fig. 1. Risk classification by biochemical indices.
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Table 5. Health-related and eating habits of GB stone patients
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Table 6. Food preference and eating frends of GB stone patients

N (%) N (%)
Male Fermnale Total $? Male Fernale Total 12

Physical activity Meats

Sedenfary work 27 ( 50.0) 23 ( 44.2) 50(47.2) 0.631 1 27( 50.0p*  11(21.2) 38( 358 10137
Half of seclentary 16 ( 29.6) 19( 365) 35(33.3) 2 17 ( 31.5) 22(42.3)  39( 36.8)

work half of

Standing work 3 10( 18.5) 19(365)  29( 27.4)
Stondingwork  5(  9.3) 5( 9.6) 10( 9.4 High fat content meats

Active work 6( 111 5( 9.6) 11(104) 1 18( 33.3) 8(154)  26( 24.5) 7.049
Regular exercise 2 14( 25.9) 1001920 24(226)

Reguiar 12( 222 13(250) 25(234) 2133 3 22( 40.7) 34(654)  56( 52.8)
Sometimes 26 ( 48.1) 18( 34.6) 44( 41.5) High fatty foods

Never 16(29.6)  21( 40.0) 37( 34.9) 1 (11,7 7(135  13( 123 07269
Smoking 2 23 ( 42.6) 18(346)  41(387)

Yes 26 ( 48.1)%*  6( 115 32( 30.2) 16.847 3 25( 46.3) 27(51.9)  52( 49.1)

No 28( 51.9) 46( 88.5) 74( 69.8) Fatty food consumption in eaf out
Aicohol arinking 1 0( 0.0 (1.9 1( 09)  3.289
Yes 39 ( 72.2p%x  9(17.3) 48( 45.3) 32.24] 2 15( 27.8) 8(154)  23(21.7)

No 15(27.8)  43( 82.7) 58( 54.7) 3 39( 82.7) 43(827)  82( 77.4)
Change of meal-size Vegetable

Yes 3( 5.6 14(269) 17(160) 8982 1 33( 61.1) 36(692)  69( 651 0837
No 51( 94.4) 38( 73.1) 89(84.0) 2 14( 25.9) 10(192)  24( 22.6)
Frequency of meal a day 3 7(13.0 6(11.5) 13( 12.3)

Ore 0( 00 2( 38 2( 19 6240 Sweely goods

Two 10( 18.8) 18( 34.6) 28( 26.4) 7 1 9( 16.7) 11(212)  20(189) 0470
Three 42(77.8)  31(59.6) 73( 68.9) 5 17( 315 17(327)  34( 32.0)

Four 203 09 8( 29 3 28(519) 24( 462)  52( 49.1)
Skip a meal Nuts

Breakfast 9 ( 90.0) 14( 760) 23(767) 1.748 . 1019 10(192  11(104) 102
tunch 100 2100, 2( 67 2 37( 68.5) 24( 462)  61( 57.5)

Dinner 1100 40200 5(167) 3 116( 29.6) 18( 34.6)  34( 32.1)
Fregquency of over-eatfing Coffee

Frequentty 13( 241 7(135) 20( 189) 4.295 . 33 611) ‘ 27(519)  60(566  1.363
Sometimes  25( 46.3) 20 ( 38.5) 45( 42.5) ) 8( 149 12(231)  20( 189)

Never 16(29.6)  25( 48.1) 41( 38.7) 5 13( 241) 13(250)  26( 245

otal °4(1900) 821000 106 (100.0) Totol  54(100.0) 52(100.0) 106 (100.0)

**:p < 0.0], ¥+ p < 0,00

i

* p <005 * p<0.0]

1) 1: high preference and high infake, 2: high preference and

common intake, 3: low preference and low intake

o= Folslod AF AF g ek, Yol 242} 33.3%,
15.4%% 9310 WA 94 gxlto] oA o7 wr)F
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Table 7. Average nutrients consumption of GB stone patients

Male Fernadle Total

Energy 1,961.7 £ 454,7%+11,565.3 + 448.1 1,767.2 + 491.4
(keal)

% of energy 56.5 58.0 57.3
from C

% of energy 16.6 15.9 16,3
from P

% of energy 269 260 265
fromF

Animalprotein -~ 28.4 £ 13, 1%** 196+ 117 241 £ 131
@

Protein (g) 84.1 + 257%** 647 £ 257 746+ 27

Animat fat 244 £ 11.3%* 71 98 208+ 1.2
@

“Fat (g) 60.4 £ 220%* 471+ 211 539+ 225

cholesterol 277.6 £ 157.9%*  189.7 £ 131.1 2345+ 151.3
(mg)

SFA [g) 99+ 4.4* 82+ 38 90+ 4.2
MUFA (g) 1224+ 9.3 93+ 45 108+ 47
PUFA (g) 107+ 3.4* 91+ 38 99+ 36

Cabohydrate 2858 £ 69.4%* 2359+ 684 261.4%+ 730
(@

Fiber (g} 91+ 37 81+t 37 86+ 37

Calcium 571.7 £ 229.6 558.7 + 213.1 565.3 £ 220.7
(mg)

Phosphorus  1,006.8 + 309.5%*  845.9 + 302.3 927.9 + 315.1
(mg)

Natrium (q) 42+ 1.5* 35+ 15 39+ 15
potassium 28+ 10 24+ 10 26+ 10
©

Iron(mg) 175+  4.9%* 147t 50 161+ 581

Vitamin A 1,089.7 £ 466.6* 908.1 + 465.2 1,000.6 + 4726
(RE)

Vitamin E 148+ 48 134+ 53 141+ 81
(mg)

Vitamin C 1279+ 57.0 1205+ 588 1243+ 578
(mg)

Thiamin 12+ 04* 10+ 04 11+ 04
(mg)

Riboflavin 14+ 05* 1.1+ 05 13+ 05
(mg)

Niacin 163 £ 494+ 122+ 54 143+ 55
(mg)

* p < 0.05 * p <001 *** p <000}

1) mean £ SD

SFA: Saturated fatty acid

MUFA: Monounsciurated fatty acid

PUFA: Polyunsaturated fatty acid

2 vebdch. 939 99, @ud, A9, 84 AR, Yol
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Table 8. Correlation coefficient between nutrient intakes and anthropormetic indices and biochemical indices of GB stone patients

BMI WC W/H ratio C G HDL LDL FBG SBP DBP
Energy 0.184 0.252* 0.101 0.172 0114 0.126 0.077 -0.168 -0.034 0.042
Animal protein 0.185 0.193 0.007 -0.011 0.035 -0.047 -0.009 -0.028 -0.075 -0.080
Protein 0.201 * 0.195 0.011 0.053 0.059 0.033 0.000 -0.109 -0.086 -0.038
Animal fat 0.184 0.200 0.013 0.023 0.051 -0.047 0.033 -0.024 -0.073 -0.082
Fat 0.205* 0.162 -0.028 0.045 0.075 -0.010 0.021 -0.042 -0.112 -0.077
Cambohydrate 0.133 0.255%* 0.179 0.230%* 0.122 0.204 0.095 -0.203 0.043 0ne
Fiber 0.104 0.0580 -0.011 0.039 0.012 0.084 -0.034 -0.102 -0.180 -0.083
Animai caicium 0.104 -0.003 -0.1i8 0.087 0.064 -0.017 0.148 -0.154 -0.001 -0.023
Calcium 0.155 0.005 -0.106 0.085 0.045 0.054 0.083 -0.1580 -0.097 -0.051
Phosphorus 0.193 0.130 -0.041 0.121 0.075 0.088 0.072 -0.167 -0.083 -0.022
Animal iron 0.253* 0.218* -0.044 0.049 0.187 0.016 0.043 -0.016 -0.065 -0.025
Iron 0176 0.170 0.022 0.190 0.099 0.097 0.133 -0.147 -0.137 -0.055
Natium 0.136 0.074 -0.035 0.022 0.002 0.083 -0.035 -0.077 -0.204*  -0.108
potassium 0.130 0.097 -0.006 0.064 0.021 0.102 -0.011 -0.118 -0.160 -0.075
Vitamin A 0.105 0.057 -0.029 0.013 0.033 0.022 -0.035 -0.071 -0.231*  -0.123
Thiagmin 0.154 0111 -0.040 0.1 0.073 0.123 0.026 -0.167 -0.127 -0.036
Ribofiavin 0.165 0.098 -0.060 0.046 0.064 0.034 0.007 -0.107 -0.159 -0.085
Niacin 0.182 0.227* 0.070 0.012 0.029 0.014 -0.051 -0.076 -0.094 -0.054
Vitamin C 0.095 0.049 -0.010 0.029 0.000 0.097 -0.042 -0.074 -0.179 -0.105
Vitamin £ 0.169 0.086 -0.030 0.105 0.066 0.083 0.060 -0.077 -0.172 -0.095
cholesterol 0.104 0.081 -0.100 0.167 0.099 0.136 0.144 -0.122 -0.097 -0.027
SFA 0.181 0.142 -0.028 0.081 0.066 -0.024 0.113 -0.067 -0.074 -0.082
MUFA 0.190 0.189 -0.002 0.055 0.052 -0.008 0.053 -0.060 -0.113 -0.097
PUFA 0.177 0.135 -0.030 0.104 0.036 0.070 0.083 ~0.119 -0.153 -0.103
* p<0.05
et
n A H|ukol el ©he A glo] wixi= AAFolo] 3~4ujof o]2
ok with(Lee 5 1994). Hlt&fﬂ—s— d_1el mjste] A
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A 2AFE 3 Qv Hong 5 1996; Kim 2005). & d¢

A%} A 9N AR U BE BMI FEgko] 23 o
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26.4%7Z JeR, FUA7GETAH2005) ol ZAKE 30
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