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Meta-analysis on the relationship among fiber of grain and
intestinal motility and symptoms

ZHU Jing MA Shanjie XIAO Pingbo LI Lu YANG Yuexin
Beijing Research Institute for Nutrition Resources Beijing 100069 China

Abstract: Objective To study the relationship among fiber of grain and intestinal
motility and symptoms. Methods To search all related data of randomized controlled
trials about fiber of grain on intestinal motility and symptoms published before Jul 2013
screen trials according to inclusion and exclusion criteria extract data and evaluate quality
by two independent researchers and analyze data by Meta-analysis using RevMan 5. 2
software. Results Thirteen researches with 739 subjects were included. According to

Meta-analysis consumption of grain fiber had more frequency of defaecation ( WMD =
0.10 95% CI10.02 —0.18 P <0.05) less intestinal transit time ( WMD = - 6. 36
95% Cl —11.53 - =1.20 P <0.05) more fecal wet weight ( WMD =51.52 95% CI
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31.00 -72.04 P <0.05) than control similar bowel side effects ( SMD =0.06 95% CI
-0.04 -0.16 P =0.267) and had higher functional bowel disorder remission rate
when using per protocol analysis( RR =1.20 95% CI 1.00 —1.44 P =0.05) . However
there was no significant increase of functional bowel disorder remission rate ( RR =1. 16
95% CI 0.95 - 1.41 P =0.14) when using intention to treat analysis. Conclusions
Fiber of grain may have a positive impact on intestinal motility and no adding
gastrointestinal side-effect but may have an uncertain influence on functional bowel
disorders.
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Table 1 Summary of studies included in Meta-analysis
/
/(g/d) /(g/d)
SNOOK '8 40 80 71 71 7
1994 (1BS) 12 0
REES '7 2005 IBS 36 28 12 10 8~12
3.64 ~ 0.22 ~0.44
7.28
BIJKERK IBS 34.4+ 275 194 10 200 0 12
2009 10.9
VUKSAN 2 31+2 24 24 AACC 24 2
1999 1.7
21
VAN DEN 3.7+ 20 20 20 0 21d
HEUVEL 9.1 10 ~ 60/15
2005 ~80
FRANCOIS 2 4217 57 57 57 0 3
2012 (
) 3/10
MCRORIE ® 48.7 60 23 12 0 6
2000 20/40
STEWART " 32+5 20 40 20 0 14
2010
12
TIMM 2 2013 25.8+ 36 36 36 10
9.1 20 3
MITSOU ' 50 52 26 24 30
2010 B- B- 0
(
)0.75
GRASTEN 40.6 + 17 17 17 4
2000 7.7 (17.4 = (3.9£0.6)
2.1) (5.120.9)
(24.227.0)
JENKINS ' 58 +9 47 47 47 0
1999
19 ~ 20 :
19
VUKSAN 3512 23 46 (8.7 23 21
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8 A7 2 WMD =0. 10 95% CI 0.02 ~0. 18
IF=0% P=0.56 (P=0.01) .
WMD =0.10 95% CI 0.02 ~0.18( P =0.01)
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Table 2 Meta-analysis of frequency of defecation
95% CI 1%
FRANCOIS " 2012 0.00 0.09 -0.17 ~0. 17 21.5
GRASTEN " 2000 0.25 0.19 -0.11 ~0.62 4.6
JENKINS " 1999 0.15 0.12 -0.09 ~0.39 10.5
MCRORIE " 2000 0.30 0.51 -0.70 ~1.30 0.6
MITSOU '* 2010 0.02 0.08 -0.14 ~0.18 23.1
REES " 2005 0.20 0.24 -0.27 ~0.67 2.8
STEWART " 2010 0.05 0.12 -0.19~0.29 10.5
VUKSAN * 2008 0.22 0.08 0.06 ~0.37 26. 4
WMD 0.10 0.02 ~0.18
2.2.2 3 o
5 13 17 20 2223
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-1.20( P =0.02) .
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Table 3 Meta-analysis of intestinal transit time
95% CI 1%
GRASTEN " 2000 -10.04 6. 06 -21.91 ~1.84 18.9
REES " 2005 -7.00 9.20 -25.03 ~11.03 8.2
TIMM * 2013 4.00 5.43 -6.64 ~14.64 23.6
VUKSAN * 1999 -11.00 7.07 —-24.86 ~2.86 13.9
VUKSAN # 2008 -9.35 4.43 -18.04 ~ —0.66 35.3
WMD -6.36 -11.53 ~ -1.20
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Table 4 Meta-analysis of of fecal wet weight
95% CI ( (
WMD) /% WMD) /%
GRASTEN " 2000 92.00  149.82 -201.65 ~385.65 0.2 0.6
JENKINS " 1999 52.80 17.03 19.43 ~86.17 14.8 13.8
REES 7 2005 38.00 14. 84 8.92 ~67.08 19.5 15.2
TIMM * 2013 32.00 16. 63 —0.59 ~64.59 15.5 14.1
VUKSAN * 1999 51. 10 24. 84 2.42 ~99.78 6.9 9.8
VUKSAN * 2008 71. 00 9.97 51.47 ~90. 53 43.1 18.2
WMD 54. 50 41.68 ~67.33
MCRORIE " 2000 88. 17 10. 62 67.37 ~108.98 17.8
STEWART * 2010 -0.98 22.89  -45.84 ~43.88 10.7
WMD 51.52 31.00 ~72. 04
5 1IBS Meta ( )
Table 5 Meta-analysis of of functional bowel disorder remission rate ( per protocol analysis )
(n/N) (n/N) RR 95% CI 1%
BIJKERK "' 2009 94 /291 721279 1.35 1.06 ~1.70 60. 8
REES 7 2005 8/14 7/14 0.95 0.54 ~1.68 6.6
SNOOK "* 1994 37/71 38/71 0.97 0.71 ~1.33 32.6
RR 1.20 1.00 ~1.44
6 IBS Meta ( )
Table 6 Meta-analysis of of functional bowel disorder remission rate( intention to treat analysis)
(n/N) (n/N) RR 95% CI 1%
BIJKERK "' 2009 94 /194 721200 1.25 0.97 ~1.62 62.0
REES 7 2005 8/12 7/10 1. 14 0.57 ~2.29 5.9
SNOOK " 1994 37/71 38/71 0.97 0.71 ~1.33 32.1
RR 1.16 0.95 ~1.41
7 Meta
Table 7 Meta-analysis of bowel side effects
95% CI 1%
MCRORIE " 2000 -0.06 0.36 -0.76 ~0. 64 10.0
MITSOU '* 2010 0.11 0.20 -0.28 ~0.51 31.7
TIMM * 2013 0.49 0.24 0.02 ~0.96 22.2
VUKSAN * 1999 0.10 0.29 -0.47 ~0. 67 15.2
VUKSAN # 2008 0.05 0.25 -0.43 ~0.53 20.9
SMD 0.16 -0.06 ~0.38
MCRORIE " 2000 0.29 0.36 -0.41 ~0.99 11.2
MITSOU '* 2010 -0.41 0.20 -0.81 ~ -0.02 35.1
TIMM * 2013 0.22 0.24 -0.25~0.68 25.7
VUKSAN # 2008 0.0 0.23 -0.44 ~0.44 28.0
SMD -0.06 -0.29 ~0.18
MCRORIE “ 2000 -0.10 0.36 —0.80 ~0.60 10. 3
MITSOU ' 2010 -0.26 0.20 -0.66 ~0.13 32.3
TIMM * 2013 -0.05 0.24 -0.51~0.42 23.5
VUKSAN * 2008 0.35 0.20 -0.03 ~0.73 33.9
SMD 0.01 -0.21 ~0.24
MCRORIE " 2000 0.13 0.36 -0.57~0.83 30.4
TIMM * 2013 -0.05 0.24 -0.51~0.42 69.6
SMD 0.01 -0.38~0.39
TIMM * 2013 0.33 0.24 -0.14 ~0.79 40.7
VUKSAN # 2008 -0.10 0.20 -0.49 ~0.29 59.3
SMD 0.07 -0.22~0.37
FRANCOIS " 2012 0.0 0.15 -0.30~0.30 50.7
MCRORIE " 2000 0.31 0.36 -0.39 ~1.01 9.4
TIMM * 2013 -0.02 0.24 -0.48 ~0.44 21.7
VUKSAN * 2008 0.41 0.26 -0.09 ~0.92 18.2
SMD 0.10 -0.12~0.31
SMD 0. 06 —-0.04 ~0.16
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P =0.47
SMD =0.06 95% CI —0.04 ~
0.16( P =0. 26)
. 6
SMD .
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~0.04 ~0.16( P =0.26) .
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(P=0.97) ,
3
IBS o

Meta

1 DUKAS L. WILLETT W C GIOVANNUCCI E L.
Association between physical activity fiber intake
and other lifestyle variables and constipation in a
study of women J . Am ] Gastroenterol 2003 98:
17904796.

4

10

11

12

13

JENNINGS A DAVIES G J COSTARELLI V et
al. Bowel habit diet and body weight in
preadolescent children J . J Hum Nutr Diet 2010
23(5) :511-519.
ROMA E ADAMIDIS D NIKOLARA R et al. Diet
and chronic constipation in children: the role of fiber
J . J Pediatr Gastroenterol Nutr 1999 28(2):
1694174.

SOLTOFT J KRAG B GUDMAND-HOYER E et al.
A double-blind trial of the effect of wheat bran on
symptoms of irritable bowel syndrome J . Lancet
1976 1(7954) :270272.

HEBDEN J M BLACKSHAW E D’AMATO M et
al. Abnormalities of GI transit in bloated irritable
bowel syndrome: effect of bran on transit and
symptoms J . Am J Gastroenterol 2002 97(9):
23152320.
FRANCIS CY WHORWELL P J. Bran and irritable
bowel syndrome: time for reappraisal J . Lancet
1994 344(8914) :3940.
VODERHOLZER W A SCHATKE W
MUHLDORFER B E et al. Clinical response to
dietary fiber treatment of chronic constipation J .
Am ] Gastroenterol 1997 92( 1) : 95-98.
BADIALI D CORAZZIARI E HABIB F I et al.
Effect of wheat bran in treatment of chronic
nonorganic constipation: a double-blind controlled
trial J . Dig Dis Sci 1995 40(2) : 349-356.
BIJKERK C'J MURIS J W KNOTTNERUS J A et
al. Systematic review: the role of different types of
fibre in the treatment of irritable bowel syndrome J .
Aliment Pharmacol Ther 2004 19( 3) :245251.
HIGGINS J GREEN S. Cochrane handbook for
systematic reviews of interventions version 5.1.0
updated March 2011 M . The Cochrane
Collaboration 2011.
BIJKERK CJ DE WIT NJ MURIS J W et al
Soluble or insoluble fibre in irritable bowel syndrome
in primary care? Randomised placebo controlled trial
J . BMJ 2009 339:h3154.
FRANCOIST E LESCROART O VERAVERBEKE
W S etal. Effects of a wheat bran extract containing
arabinoxylan oligosaccharides on gastrointestinal
health parameters in healthy adult human volunteers:
a double-blind  randomised  placebo-controlled
cross-over trial J . Br J Nutr 2012 108 ( 12):
22292242,
GRASTEN SM JUNTUNEN K'S POUTANEN K S
et al. Rye bread improves bowel function and
decreases the concentrations of some compounds that

are putative colon cancer risk markers in middle-aged



Meta 7

14

15

16

17

18

19

women and men J . J Nutr 2000 130 (9):
22152221.

JENKINS D J KENDALL CW VUKSAN V et al.
The effect of wheat bran particle size on laxation and
colonic fermentation J . J Am Coll Nutr 1999 18
(4) :339345.

MCRORIE J KESLER J BISHOP L et al. Effects
of wheat bran and olestra on objective measures of
stool and subjective reports of Gl symptoms J . Am
J Gastroenterol 2000 95(5) : 12444252.

MITSOU E K PANOPOULOU N TURUMEN K et
al. Prebiotic potential of barley derived b-glucan at
low intake levels: A randomised double-blinded
placebo-controlled clinical study J . Food Res Int
2010 43:1086-4092.

REES G DAVIES J THOMPSON R

Randomised-controlled trial of a fibre supplement on

J R

et al.

the symptoms of irritable bowel syndrome J .
Soc Promot Health 2005 125( 1) :30-34.
SNOOK J SHEPHERD H A. Bran supplementation
in the treatment of irritable bowel syndrome J .
Aliment Pharmacol Ther 1994 8(5):511-514.
STEWART M L NIKHANJ SD TIMM D A et al.

Evaluation of the effect of four fibers on laxation

(

20

21

22

23

gastrointestinal tolerance and serum markers in

healthy humans J . Ann Nutr Metab 2010 56
(2):9198.

TIMM D A THOMAS W BOILEAU T W et al.
Polydextrose and soluble corn fiber increase five-day
fecal wet weight in healthy men and women J . ]
Nutr 2013 143(4) :473478.

VAN DEN HEUVEL E G WILS D PASMAN W J

et al. Dietary supplementation of different doses of
NUTRIOSE FB a fermentable dextrin alters the
activity of faecal enzymes in healthy men J . Eur J
Nutr 2005 44(7) :445451.

VUKSAN V. JENKINS A L. JENKINS D J

Using cereal to increase dietary fiber intake to the

et al.

recommended level and the effect of fiber on bowel
consuming  North

2008 88:

healthy persons
Am ] Clin Nutr

function in
American diets ] .
12564262.

VUKSAN V. JENKINS D J VIDGEN E et al. A
novel source of wheat fiber and protein: effects on
fecal bulk and serum lipids J . Am J Clin Nutr

1999 69(2) : 226-230.
120134231



