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A Cross-Sectional Study on the Association of Fiber Intake and Large
Bowel Function
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ABSTRACT

Recently, as Korean eating habits have been weslernized, the incidence of large imtestinal
disease, which has been recognized as western discases until now, has been increasing. This
study was conducted to find the association of fiber intake and large bowel function. This
was a cross-sectional survey, the data were obtained by self-administering questionnairc and
study population was adults aged more than 18 years old in Seoul(N=1200). The response
rate was 81.8%.

The results were summarized as followed -

1) the factors associated with the bowel function was sex, habits of defecation such as regula-
rty and frequencies of defecation, fecal form, gastrointestinal diseases, psychological scores,
self-assessment of physical status, exercise and alcohol drinking

2) The association between the amount of fiber intake and bowel function was significant.
This association was still significant, when the confounders such as disease of upper digestive
systemw and alcohol drinking were controlled.

KEY WORDS : [ibcr intake * large bowel function.
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Table 1. The general characterisics of subjects(N=

982)
General  Characteristics NO', of Pm?omon of
Subjects  Subjects( %)V

Sex male 404 41.2
female 576 58.8
Age =229 215 22.1
30—39 206 21.1
40—49 223 229
=50 331 34.0
Marital single 219 22.5
status married 677 69.5
divorced/ 78 8.0

widowed
Income <30 39 34
(10,000 50— 59 34 9.0
won/mo) 60— 89 158 16.9
920—149 288 50.8
=150 372 39.8
Education =9 130 15.4
level(yr) 10—12 294 30.3
=15 547 56.3

1) Propordon of Subjects means valid percentage exc-
luded missing
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AeA HF2 548 F dv T3 (GroupB) Y
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sl M= EA estich ojd Zde #HRA
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Table 2. The dismibution of subjects according w bo-

wel symproms (N=982)
Group No. of subjects(%)
GroupA 209(21.8)
GroupB 128(13.0)
GroupC 220(22.4)
GroupD 495(45.5)

GroupA ; The group of subjects who has no
symptorns

GroupB ; The group of subjects who has bowel symp-
toms which could be improved by fiber in-
take

GroupC : The group of subjects who has bowel sym-
ptoms which could be worsen by fiber in-
wake

GroupD ; The group of subjects who has both of
above symptoms

olehe) Fezol ulsked 40th (0,608 50t (0.63)

A Be RAYE BAD, A st o
é‘}% %: 91{— Z4¢ #e GroupColE F4 9

81, 40 e 1352 oFF
=2 7;‘°i UrEH;%E} HEAH e A= TAF

Table 3. The associaton between bowel symptoms
and general characteristics

General Odds rato 0 GroupA "
charactenistics  GroupB GroupC GroupD
Sex .
male 1.00 1.00 1.00
fermale 0.61 1.40 1.57  <C0.001
Age
=229 1.00 1.00 1.00
30—39 0.94 1.31 0.96
40—49 0.60 1.35 .96 NS
=60 098 077 076
Marial status
single 1.00 1.00 1.00
married 0.60 0.98% 0.68 NS
divorced/ 1.15 1.00 1.10
widowed
Income( 10,000won/month)
<30 .00 1.00  1.00
30— 59 0.46 0.78 0.77
60— 89 0.46 0.51 0.51 NS
90—149 0.49 0.73 0.46
=150 047 052 049
Education(yr)
=Y 1.00 1.00 1.00
10—12 1.32 1.40 1.05 NS
=18 1.18 1.15 0.74

1) ordinary x%-tcst

NS : not significant

GroupA ; The group of subjects who has no symp-
torms

GroupB ; The group of subjects who has bowel symp-
toms which could be improved by fiber in-
ke

GroupC ; The group of subjects who has bowel sym-
ptoms which could be worsen by fiber in-
take

GroupD ; The group of subjects who has both of
above symptoms
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Table 4. The associaton of bowel symptoms with
health-related characteristcs

General Odds ratio to GroupA 1
characteristics ~ GroupB GroupC GroupD
Regularity of eating time
very regular 1.00 1.00 1.00
regular 1.23 1.81 0.76
average 1.61 2.57 1.37  <{0.001
irregular 1.94 3.12 2.29
very irregular 0.88 1.37 1.63
Self-assessment of physical status
average 1.00 1.00 1.00
thin 1.49 1.03 1.98 <0.05
obese 0.81 0.95 1.04
Physical status?
average 1.00 1.00 1.00
thin 1.31 1.40 1.58 NS
obese 0.66 1.20 0.67
Exercise
every day 1.00 100  1.00
3/week 1.06 1.49 1.35
1/week 068 135 111 <0.05
1/month 0.82 2.23 1.67
none 0.58 1.88 1.79
Alcohol
none
=Z1/month 1.00 1.00 1.00
1 —-3/month 3.05 2.24 1.74
1—3/week 1.78 0.67 073  <0.01
4— 6/week 0.59 0.60 1.39
every day 158  0.64 1.32

1) ordinary x2-test

NS ! not significant

2) Physical status was classified by modified Broca
index

Modified Broca index

_ Weighi(kg)
= [Height(cm) — 100} X09 <100

GroupA ; The group of subjects who has no symp-
toms

GroupB ; The group of subjects who has bowel symp-
toms which could be improved by fiber in-
take

GroupC ; The group of subjecis who has bowel sym-
ptoms which could be worsen by fiber in-
take

GroupD ; The group of subjects who has both of
above symptoms
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Table 5. The assodation between bowel symptors
and factors related to defecation

Odds rato to GroupA N

Factors
0 GroupB GroupC GroupD

Regularity of defecation

very regular 1.00 1.00 1.00
regular 1.45 1.83 1.79
average 1.13 1.84 2.34 <0.001
irregular 3.49 2.77 14.87
very irregular 6.77 504 28.13
Fecal form
normal 1.00 1.00 1.00
mushy 2.84 1.30 5.02  <0.001
hard 2.13 1.31 467
Frequency of defecation
1/day 1.00 1.00 1.00
=9/day 113 075 146
1/2—3days 2.16 122 420 <0.001
<4—5days 3.80 0.46 1.94

1) ordinary x*-test

GroupA ; The group of subjects who has no symp-
toms

GroupB ; The group of subjects who has bowel symp-
toms which could be improved by fiber in-
take

GroupC ; The group of subjects who has bowel sym-
ptoms which could be worsen by fiber in-
take

GroupD : The group of subjects who has both of
above symptoms

Table 6. The association of bowel symptoms with di-
seases

Odds ratio to GroupA
GroupB GroupC GroupD

Diseases

Upper digestive systern

no 1.00 1.00 1.00
yes(at past) 1.23 1.58 1.92  <0.001
yes(now) 2.82 4.42 7.95
Lower digestive system
no 1.00 1.00 1.00
ves(at past) 1.26 127 240 <{0.001
yes(now) 2.85 1.73 7.78
Renal systern
no 1.00 1.00 1.00
yes(at past) 088 087 144 NS
yes(now) 527 774 719
Obesity
no 1.00 1.00 1.00
yes((at past) 1.13 2.55 1.71 NS
yes(now) 0.62 1.04 1.54
Diabetes mellitus
no 1.00 1.00 1.00
yes(at past) 1.07 1.29 0.67 NS
yes(now) 0.80 0.97 1.17
Cardiovascular system
no 1.00 1.00 1.00
yes(at past) 1.55 218 1.74 NS
yes(now) 1.66 1.64 232
Hepatopathy
no 1.00 1.00 1.00
ves(at past) 142 128 298 NS
ves(riow) 1.70 032 217

1) ordinary x2-test

NS ! not significant

GroupA ; The group of subjects who has no symp-
toms

GroupB ; The group of subjects who has bowel symp-
toms which could be improved by fiber in-
take

GroupC ; The group of subjects who has bowel sym-
ptoms which could be worsen by fiber in-
take

GroupD ; The group of subjects who has both of
above symptoms
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Table 82 A1& @3 ) 33479 4H4E B
= Rolth 7Evs Zolsls AXE ‘o= 4
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Table 7. The associaton of bowel symptoms with psychological scores

Psychological
SYEROTo8 GroupA GroupB GroupC GroupD p"
5COTES

Total scores? 5.18+0.36%) 6.50% 0.49% 7.45% 0.40P 9.68+ 0.32° <70.001
Somnatization 0.43%+ 0.052 0.60% 0.092 0.59+ 0.077 0.93:+ 0.06° <0.001
Obsessive- _

. 1.294 0.11% 1.69% 0,14 1.96£0.12P 2.06+£ 0.090 <70.001

Compulsive

Depression 1.51£0.10¢ 1.72+ 0.15% 2.82+ 0.12b¢ 2.74+ 0.09¢ <0.001
Anxiety 217+ 0.202 2.62% 0.25% 2.95+ 0,212 4,10F 0.160 <0.001

1) One Way analysis of variance

2) Total scores= somatation + (obsessive-compulsive) 4 depression+ anxiety. Sornatizadon, Obsessive-compul-
sive, and depression are all the sum of 2 items. And anxiewy is the sum of 4 items
8) Mean® SEM. Values in the same row with different superscripts are significandy different(p<(0.05) by

Scheffe’s multiple range test

GroupA ; The group of subjects who has no symproms

GroupB ; The group ol subjects who has bowel symptoms which could be improved by fiber intake
GroupC ; The group of subjects who has bowel symptoms which could be worsen by fiber intake
GroupD ; The group of subjects who has both of above symptoms
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Table 8. The association berween bowel symproms and eating habits

Eating habits GroupA GroupB GroupC GroupD p"
Taste scorcs
Raw vegetable 54 £0.09 5.5 +£0.12 54 +£0.09 52 +0.07 <0.05
Hot taste 40 £0.112 42 £015% 3 +0.11% 45 +0.08> <C0.05
Eadng frequendies
Kimchies 93.361+4.73 81.24+ 578 103.40£ 5.02 99.95+ 3.66 <0.05
Fruits 68.11%4.27 68.37% 5.77 81.571 5.00 73.89+ 5.49 NS

1) Onc Way analysis of variance

2) Mean®t SEM. Values in the same row with different superscripts are significandy different(p<{0.05) by

Scheffe’s muldple range test

GroupA | The group of subjects who has no symptoms

GroupB : The group of subjects who has bowcl symptoms which could be improved by fiber intake
GroupC ; The group of subjecis who has bowel symptoms which could be worsen by fiber intake
GroupD ; The group of subjects who has both of above symproms

Table 9. The assodaton between bowel symptoms and calorie intake, fiber intake and fiber intake per 1000

kecal
Calorie intake Fiber intake Fiber intake/1000kcal

Groups

(keal/day) (g/day) (g/1000keal)
GroupA 2572+ 148NS 17.05% 1.05NS 6.5%% 0.151)
GroupB 2354+ 126 1575+ 1.16 6.53+ 0.212
GroupC 2364+ 92 17.89+ 0.85 7.17+0.20%
GroupD 2521% 77 17.74+0.70 6.83:+ 0.1320

1) meant SEM. Values in the same coloumn with different superscripts are significandy different(p<0.05)

by Scheffe’s multiple range test
NS ! not significant

GroupA : The group of subjecis who has no svinptoms

GroupB ; The group of subjecs who has bowel svmptoms which could be improved by fiber intake
GroupC : The group of subjects who has bowel symprtoms which could be worsen by fiber intake
GroupD ; The group ol subjects who has both of above symptoms
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Table 10. The assodation between bowel symptoms and fiber intake adjusted by disease of upper digestive

systemn and consumption of alcohol

(unit : g/1000cal)

Factors Adjusted

by confounders GroupA GroupB GroupC GroupD pY
Disease of upper digestive system

no 6.44/0.192 6.19/0.25 7.12/0.24 6.56/0.16 <Z0.05

yes(at past) 6.47/0.32 6.59/0.51 7.86/0.55 7.14/0.88 NS

yes(now) 7.24/1.27 8.39/0.91 7.49/0.84 7.15/0.44 N§
Alocohol <0.059

none 6.99/0.28 6.88/0.44 7.45/0.338 7.07/0.20 NS
/1/month 6.55/0.49 6.25/0.36 7.06/0.35 7.06/0.34 NS
1—3/month 6.45/0.31 6.13/0.50 6.46/0.50 6.53/0.27 NS
1~ 38/week 6.14/0.24 6.15/0.45 6.67/0.46 6.35/0.23 NS
4—6/week 5.58/0.61 - 8.66/0.40 6.43/0.72 NS
every day 5.43/0.05 5.04/0.67 10.80/1.53 6.80/0.89 NS
<0.05

1) Oneway analysis of variance
NS : not significant
2) meant SEM

3) main effect of factors adjusted by confounder(by ANOVA-block design test)

GroupA ; The group of subjects who has no symptoms

GroupB ; The group of subjects who has bowel symptoms which could be improved by fiber intake
GroupC ; The group of subjects who has bowel symptoms which could be worsen by fiber intake
GroupD ; The group of subjects who has both of above symptoms
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