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PubMed: 487
Cochrane: 340
Embase: 229

Searched 1,056 articles,

l

217 articles sufficient
eligible criteria

l

43 articles reviewed
full articles

v

l

4 articles were
included and analyzed

v

o714 she EFHAL, B F,Ce A, & W3t EE
4 AW A, 3 g ] BeAsE

Ri (28T SDi(B ) + SDi(F)*— SDi(C)°

intervention) 2% 8Di(B) x SDi(F)
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control) B 2% 8SDc(B) > SDc(F)
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= 979 SD1 (© = SDc (OF tha¥ Zo] 4313
t}.
SDi (C)= VSDi(B)2+ SDi(F)2— (2 < Ri < SDi(B) x SDi(F))
SDc (O)= /SDc(B)2+ SDc(F)2— (2 X Rex SDe(B) X SDe(F))
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> t 839 irrelevant articles were excluded

142 irrelevant aiticles were excluded
K'=0.86

No run-in period: 8
Active control: 4

No RCT. 2
Not available: 2

K*=0.90

-

39 articles were excluded
No available data of B-glucan: 19

Irrelevant outcome (GI, AUC): 4

Figure 1. Flow sheet of study
20)

selection. *cohen's kappa.
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Table 1. Characteristics of included studies.

. . Outcome Allocation
Study Methods Participants (n) Interventions (n) Notes
Measure concealment/Jadad
Biorklund  Single-blinded, mild B -glucan 5 g/d, FBS (mg/dl), Unclear/2 Molecular Weight:
20057 parallel, hypercholesterolemic  Oat, beaverage (19)  insulin (mIU/ml) 200,000 dalton (DA)
dose-controlled  (24) Control: n=5
trial
mild B -glucan 10 g/d, Molecular Weight:
hypercholesterolemic  Oat, beaverage (15) 200,000 dalton (DA)
(20) Control: n=5
mild B -glucan 5 g/d, Molecular Weight:
hypercholesterolemic  Barley, beaverage (19) 40,000 dalton (DA)
(24) Control: n=5
mild B -glucan 10 g/d, Molecular Weight:
hypercholesterolemic  Batley, beaverage (16) 40,000 dalton (DA)
(21) Control: n=5
Martensson Double-blinded, mild B -glucan 3.0 g/d, FBS Unclear/3 Control: n=9
2005277 parallel hypercholesterolemic  fermented oat-based
(29) product (n=20)
mild B -glucan 3.6 g/d,
hypercholesterolemic  fermented ropy
27) oat-based product
(n=18)
McIntosh ~ Single-blinded, mild B -glucan 8.0 g/d, FBS Unclear/2 Conrol: n=21
1991* crossover hypercholesterolemic  Barley, muesli, bread,
(21) sphagetti (21)
Morvarid  Double-blinded, type diabetes 3 g/d, Oat, FBS, insulin, Unclear/3 Control: n=13
2002 crossover mellitus (13) low-glycemic index HbA1C

breakfast, cereal (13)

*Birklund 2005: divided by B -glucan amount and source. Bitrklund 2005-1:

B -glucan 5 g/d, Oat, beaverage (n=19), Bijrklund

2005-2: [ -glucan 10 g/d, Oat, beaverage (n=15), Bidrklund 2005-3: S -glucan 5 g/d, Barley, beaverage (n=19), Bidrklund 2005-4:

B -glucan 10 g/d, Barley, beaverage (n=16),

TMartensson 2005: divided by [ -glucan amount and source. Martensson 2005-1: /3 -

glucan 3.0 g/d, fermented oat-based product (n=20), Martensson 2005-2: /3 -glucan 3.6 g/d, fermented ropy oat-based product (n=18).
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Study Beta-glucan Control WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
Martensson 2005-2 18 —1.09 (5.36) 9 —1.64 (4.86) e 11.74 0.55 [—3.48, 4.58]
Mclntosh 1991 21 0.91 (4.14) 21 0.91 (5.65) 1 R 21.21 0.00 [—3.00, 3.00]
Morvarid 2002 13 5.45 (23.59) 13 5.45 (21.52) <« » 063 0.00 [—17.36, 17.36]
Biorklund 2005-1 19 —0.55 (3.82) 5 0.55 (3.64) 1 14.50 —1.10[—4.72,2.52]
Biorklund 2005-2 15 2.00 (4.36) 5 0.55 T 12.65 1.45 [—2.43, 5.33]
Biorklund 2005-3 19 —0.18 (4.73) 5 0.55 (3. I 12.94 —0.73 [—4.56, 3.10]
Biorklund 2005-4 16 1.82 (3.82) 5 0.55 (3. I 13.91 1.27 [—2.43,4.97]
Martensson 2005-1 20 —2.00 (56.22) 9 —1.64 (4.86) S 1243 —0.36 [—4.27, 3.55]
Total (95% CI) Y , 72 S 4 100.00 0.13 [~ 1.5, 1.51]
Test for heterogeneity: Chi"=1.55, df=7 (P=0.98 [,.=0%
Test for overall effect: Z=0.18 (P=0.86) ) ) ) )
—10 —5 0 5 10
Favours treatment  Favours control
Figure 2. Beta glucan vs control: Change of fasting blood glucose (FBG) levels at 4~5 weeks.
Study Treatment Control WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
Morvarid 2002 13 —2.79 (6.03) 13 —0.70 (5.02) e 1113 —2.09 [—6.36,2.18]
Biorklund 2005-1 19 0.08 (1.61) 5 1.21 (3.17) — 24.57 —1.13 [—4.00, 1.74]
Biorklund 2005-2 15 —0.25 (2.26) 5 1.21 (3.17) e 22.43 —1.46 [—4.46, 1.54]
Biorklund 2005-3 19 0.69 (2.76) 5 121 3.17) — 21.87 —0.52 [—3.56, 2.52]
Biorklund 2005-4 16 1.21 817 5 1.21 (3.17) —f 19.99 0.00 [—3.18,3.18]
Total (95% CI) , 8 i 33 < 100.00 ~0.95 [~2.37, 0.47]
Test for heterogeneity: Chi"=0.82, df=4 (P=0.94 [[,=0%
Test for overall effect: Z=1.31 (P=0.19) ) ) ) )
=10 -5 0 5 10

Favours treatrnent  Favours control

Figure 3. Beta glucan vs control: Change of serum insulin levels at 4~5 weeks.

479



Gyo Soon Hwang, et al: Beta-glucan for Glycemic Control Effects in Adults: a Meta-analysis

Study Beta-glucan Control WMD (random) Weight WMD (random)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
01 Type2 DM l

>

Morvarid 2002 13 5.45 (23.59) 13 5.45 (21.52) < » 063 0.00 [~17.36, 17.36]
Subtotal (95% Cl) 13 13 ‘ 0.63 0.00 [-17.36, 17.36]

Test for heterogeneity: not applicable

Test for overall effect: Z=0.00 (P=1.00)

02 Non DM (mild hypercholesterolemic)
Martensson 2005-2 18 —1.09 (5.36) 9 —1.64 (4.86) s e — 11.74 .55 [—3.48, 4.58]
MclIntosh 1991 21 0.91 (4.14) 21 0.91 (5.65) . 21.21 .00 [—3.00, 3.00]
Biorklund 2005-1 19 —0.55 (3.82) 5 0.55 (3.64) —_— 14.50 71 10 [-4.72,2.52]
Biorklund 2005-2 15 2.00 (4.36) 5 0.55 (3.64) —_— 12.65 45 [—2.43, 5.33]
Biorklund 2005-3 19 —0.18 (4.73) 5 0.55 (3.64) —— 12.94 —0 73 [—4.56, 3.10]
Biorklund 2005-4 16 1.82(3.82) 5 0.55 (3.64) — 13.91 27 [—2.43,4.97]
Martensson 2005-1 20 —2.00 (6.22) 9 —1.64 (4.86) —— 12.43 70 36 [—4.27, 3.55]

Subtotal (85% C) 128 5 > %0.37 13[-1.25,1.51]

Test for heterogeneity: Ch\ =1.55, df=6 (P=0.96), [ =0%

Test for Overall effect: Z=0.18 (P=0.86)

Total (95% Cl) 141 72 o 100.00 0.13 [—1.25, 1.51]

Test for heterogeneity: Ch\2:1‘55‘ df=7 (P=0.98), [Q.:O%

Test for overall effect: Z=0.18 (P=0.86) . . . .

-10 -5 0 5 10

Favours treatment  Favours control

Figure 4. Subgroup analysis: change of FBG levels at 4~5 weeks (Diabetic patients vs Non-diabetic patients).

Study Beta-glucan Control WMD (random) Weight WMD (random)
or sub-category N Mean (SD) N Mean (SD) 95% ClI % 95% Cl
01 Oat
Martensson 2005-2 18 —1.09 (5.36) 9 —1.64 (4.86) s 11.74 0.55 [—3.48, 4.58]
Morvarid 2002 13 5.45 (23.59) 13 5.45 (21.52) < » 063 0.00 [—17.36, 17.36]
Biorklund 2005-1 19 —0.55 (3.82) 5 0.55 (3.64) _— 14.50 —1.10 [—4.72, 2.62]
Biorklund 2005-2 15 2.00 (4.36) 5 0.55 (3.64) —_—t— 12.66 1.45 [—2.43,5.33]
Martensson 2005-1 20 —2.00 (5.22) 9 —1.64 (4.86) —_— 12.43 —0.36 [—4.27, 3.65]
Subtotal (95% Cl) 85 41 P 51.94 0.08 [—1.83, 2.00]

Test for heterogeneity: Chi’=0.99, df=4 (P=0.91) [",=0%
Test for overall effect: Z=0.09 (P=0.93)

02 Barley
MclIntosh 1991 21 0.91 (4.14) 21 0.91 (5.65) —_— 21.21 0.00 [—3.00, 3.00]
Biorklund 2005-3 19 —0.18 (4.73) 5 0.55 (3.64) —_— 12.94 —0.73 [—4.56, 3.10]
Biorklund 2005-4 16 1.82 (3.82) 5 0.55 (3.64) —_— 13.91 1.27 [—2.43,4.97]
Subtotal (95% Cl) 56 31 R = 48.06 0.17 [—1.82, 2.16]

Test for heterogeneity: Ch\ =0.56, df=2 (P=0.75) [2,:0%
Test for overall effect: Z=0.17 (P=0.87)

Total (95% Cl) 141 72 100.00 0.13 [—1.25, 1.51]
2 2

Test for heterogeneity: Chi"=1.65, df=7 (P=0.98), [,=0%

Test foroverall effect: Z=0.18 (P=0.86)

=10 -5 0 5 10
Favours treatment  Favours control

Figure 5. Subgroup analysis: change of FBG levels at 4~5 weeks (Oat vs Barley).

U3 e% BT ATE N AT, 5 g oS SR 01 :
ATE 2719 A7t A FEE D] tg 2wt .

e Eﬂi 19 3 g AFETS —0.34 (95%CL, —4.16~ 21 Seoie ®
348) 12 3 g o] A} AF&TZL 0.20 (95%Cl, —1.28~1.51) R i
2193 g A8 2AA 8Pe 23 Rgot A 5 Y] |
3 45992 99k fun ool HE ETe FREE = |
de A=A gghad o, FhdGl gAMb 7 :

4 2 Z7E B9 Biorklund 59 A7 ATE A9 @ . §
W YR An] 9FE FA otk .
N =t -10 5 0 5 10
WMD (fixed)
2 AFdAM = e YolA wErE T & 24 Figure 6. Funnel plot.
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Beta-glucan for Glycemic Control Effects in
Adults: a Meta-analysis

Gyo Soon Hwang, M.D., Yong Kyun Roh, M.D.*, Hong Ji
Song, M.D.**, Yoon Young Lee, M.D.***, Hyung Joon Kim,
M.D., In Hong Hwang, M.D., Soo Young Kim, M.D., Hye
Min Cho****

Department of Family Medicine, Kangdong Sacred Heart Hospital,
*Kangnam Sacred Heart Hospital, Seoul, **Hallym Sacred Heart
Hospital, Anyang, College of Medicine, Hallym University, ***Korea
University College of Medicine, ****Samsung Information and Media
Center, Seoul, Korea

Background: Recently, there has been an increase of
emerging concerns between dietary fiber and diabetics.
Increasing intake of dietary fiber leads to delaying
absorption of glucose, and lowering of serum insulin
levels. In the past studies, there were inconsistent
glycemic control effect of beta-glucan. Our purpose was
to assess the glycemic control effect of beta-glucan in
adults.

Methods: Electronic searches (Cochrane, PubMed, EMBase),
hand-searching and review of reference were done. The
search term for beta-glucans [mh], "Avena sativa" [mh],
"Hordeum" [mh], beta glucan* [tw], oat [tw], barley [tw],
with no language restriction were used. All RCT that
included available data of beta-glucan or that could
impute dose of beta-glucan, at least one relevant outcome
of glycemic control, run-in period more than 2 weeks,
and intervention period of more than 2 weeks or greater
were selected. A fixed-effect model was used to assess the
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summary effect of studies.

Results: A total of 43 articles were identified, 4 studies
met our inclusion criteria and then analyzed. In pooled
analysis, the effect size of fasting glucose level was 0.13
(95%CI: —1.25 to 1.51), and serum insulin level was —
0.95 (95%Cl, —2.37 to 0.47). It was impossible to adjust
for sex and age owing to the lack of raw data.
Conclusion: In this review, the results suggested that
there were negative impacts of beta-glucan on fasting
glucose and serum insulin level in adults, but we
concluded that there was insufficient evidence to confirm
about glycemic control effect. More powerful and
well-designed RCT were required to confirm about
glycemic control effect of beta-glucan. (J Korean Acad
Fam Med 2008;29:475-483)

Key words: beta-glucan, dietary fiber, glycemic control,
diabetes mellitus, oat, barley, meta-analysis
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