Effect of soy and isoflavones on hormones in women: a systematic review and meta-analysis

Supplemental data Table S1. Quality of included studies

i Masking of Industry funding or Compliance Isoflavones in Isoflavones Risk of
Study Randomised Outcome | invol Y ¢ 9 Duration assessed & intervention & vzed Dropouts bi
Participants mnvolvemen reported control reported analyze las
assessors
Alekel 2000 Yes Yes Yes None reported Done Partly done Partly done Unclear Done Low
Arjmandi 2003 Yes Yes Yes Yes, fundlr)g from Protein Done Not done Partly done Unclear Done Mod - high
Technologies Int.
Arjmandi 2005 Yes Yes Yes Llejr’itfizgdmg from DrSoy Done Partly done Partly done Unclear Done Mod - high
;\(;l(;): rtin-Leheudre | Yes Yes Yes None reported Done Not done Partly done Unclear Partly done Mod - high
Baird 1995 Yes No Yes None reported Done Partly done Partly done Done Done Mod - high
Yes Yes, funding & authors
Baum 1998 Yes Yes from Protein Technologies Done Not done Done Done Partly done Mod - high
Ltd
Brink 2008 Yes Yes Yes None reported Done Done Partly done Done Done Low
Brooks 2004 Yes Yes Yes 2‘5;6 reported relevant to Done Partly done Partly done Unclear Done Low
Brown 2002 Yes Yes No None reported Not done Done Partly done Done Done Mod - high
Cassidy 1995 No Unclear Unclear None reported Not done Partly done Partly done Unclear Done Mod - high
Yes Unclear: one or more
authors employed by
Cheng 2007 Yes Yes Karolinska Institutet, one Done Partly done Partly done Done Partly done Mod - high
disclosed involvement with
KaraBio AB.
Cuevas 2003 Yes Yes Yes Yes, funded by Protgln Done Partly done Partly done Unclear Partly done Mod - high
Technology International
D’Anna 2007 Yes Yes Yes None reported Done Partly done Partly done Unclear Done Low
Dewell 2002 ves Yes Yes Bgi}grsnded by Archer Done Not done Partly done Unclear Partly done Mod - high
Duncan 1999 pre Yes Unclear Unclear None reported Done Partly done Done Unclear Partly done Mod - high
Duncan 1999 post | Yes Yes Unclear None reported Done Not done Done Unclear Done Mod - high
Gann 2005. Yes Unclear Unclear None reported Done Not done Done Unclear Partly done Mod - high
A (usual diet)
Gann 2005 Yes Unclear Unclear None reported Done Not done Done Unclear Partly done Mod - high
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B (low fat diet)

Yes

Yes, funded by Shaklee

Gardner 2001 Yes Yes Corp Done Done Done Done Done Mod - high
Garrido 2006 Yes Yes Yes None reported Done Not done Partly done Done Done Low
Han 2002 Yes Yes Yes None reported Done Not done Done Unclear Partly done Low
Harkness 2004 Yes Yes Yes Unclg ar (MetroHealth Done Done Done Unclear Done Mod - high
Medical Centre)
Yes Yes, part funded by Chia
Huang 2006 No No Hsin Food and Synthetic Done Not done Partly done Unclear Not done Mod - high
Fibre
Jayagopal 2002 Yes Yes Yes None reported Done Partly done Done Unclear Done Low
Knight 2001 ves Yes Yes Yes, fundgd by Protein Done Partly done Done Done Done Mod - high
Technologies Int
:;oEtZ;th;ulos 2000 | Yes Yes Yes None reported Done Partly done Partly done Done Partly done Mod - high
Kumar 2002 Yes Yes Yes None reported Done Partly done Partly done Unclear Done Low
Lichtenstein 2002 | Yes Yes Yes None reported Done Partly done Done Done Done Low
Mackey 2000 Yes Yes Yes Yes, funded by Sanitarium Done Not done Partly done Unclear Partly done Mod - high
Health Foods
Yes Yes, funded by Minnesota
Martini 1999 Unclear Unclear Soybean Research and Not done Partly done Partly done Unclear Done Mod - high
Promotion Council
Maskarinec 2002 Yes Yes Yes Yes, funqlng from Done Done Done Done Partly done Mod - high
Pharmavite Corp.
Maskarinec 2004 Yes No No Yes, one or more authgrs Done Done Partly done Done Done Mod - high
worked for private bodies
Murkies 1995 Yes Yes Yes None reported Done Partly done Not done Not done Partly done Mod - high
Nahas 2004 Yes Yes Yes None reported Done Not done Partly done Unclear Done Low
Nagata 1998 Yes No Unclear None reported Not done Done Done Done Done Mod - high
Nettleton 2004 Yes Unclear Unclear None reported Done Partly done Done Unclear Done Mod - high
Yes Yes, grants from
Research Foundation of
Nikander 2003 Yes Yes Orion Corporation, and Done Partly done Done Unclear Done Mod - high
Juho Vainio and Yrjo
Jahnsson Foundations
Scambia 2000 ves Yes Yes I]Zse,nzns:ﬁ}\hor worked for Done Partly done Partly done Done Partly done Mod - high
Spence 2005 Yes Yes Unclear Yeg, funding by the Done Partly done Partly done Done Done Mod - high
Indiana Soybean Board
Squadrito 2002 Yes Yes Yes None reported Done Partly done Partly done Unclear Partly done Mod - high
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Uesugi 2003 Yes Yes, all 3 authors from

Unclear Unclear Done Partly done Done Unclear Partly done Mod - high

Fujicco Ltd

Uesugi 2004

Yes Yes, an author worked for

Yes Yes MC Medical Inc

Done Done Done Unclear Partly done Mod - high

Upmalis 2000 Yes Yes

Yes Yes, one or more authors
employed by Advanced
Care Products, who also
funded

Done Not done Partly done Unclear Partly done Mod - high

Woods 2000 Yes Yes Yes None reported Done Not done Not done Unclear Not done Mod - high

Wu 2005 Yes Yes Unclear None reported Done Done Partly done Done Partly done Mod - high

Yes Yes, funding from Fujicco
Co, 1 author works for

Wu 2006 A&B Yes Unclear Fujicco Co., 1 for Saga Done Partly done Done Unclear Partly Mod - high

Neutriceutical Research
Inst.

Zitterman 2004 Yes Unclear Unclear Yes, Danone Foundation Not done Partly done Partly done Done Done Mod - high

Trial quality characteristics assessed included:

masking (separately) of participants and outcome assessors (coded as ‘yes’ where there was a clear and realistic attempt to mask, ‘no’
where not, or ‘unclear’'— success of masking was rarely checked in included studies);

industry funding or involvement (coded as ‘yes, industry funding’, ‘none reported’ or ‘unclear’);

duration (coded as ‘done’ for all post-menopausal studies of at least 4 weeks in duration, and pre-menopausal studies of at least 3 cycles
duration or ‘not done’ for shorter pre-menopausal studies);

assessment and reporting of compliance (‘done’ when compliance was both assessed and reported, ‘partly done’ when it was assessed
but not reported or reported without any indication of the method used, and ‘not done’ when neither was addressed adequately);
Isoflavone content (reported as ‘done’ when total isoflavone, genistein and daidzein contents reported in both intervention and control,
aglycone or glycated form reported, ‘partially done’ when at some of the above completed, ‘not done’ when not);

isoflavones analyzed (‘done’ when the intervention dose was checked and reported, or ‘unclear’ if not carried out or not reported); and
dropouts (reported as ‘done’ when numbers randomized, completed and analyzed all clear, plus reasons for dropouts given (by
intervention arm), ‘partially done’ when some of the above, ‘not done’ when not).

Trials were considered to be at low risk of bias if participant and outcome assessor blinding were all coded 'yes', industry funding was not
reported, duration was done and dropouts ‘done’. All other trials were considered at moderate or high risk of bias.
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Supplementary Figure 1. Effects of soy and isoflavones on circulating total
estradiol concentrations in postmenopausal women (SMD analysis, units of
standard deviation).

Stucly Interyvertion Cortral SMD (rancom) SMD (rancarm)
or sub-category ¥l Mean (507 [ Mean (507 95% Cl 85% Cl

01 Soy foods ve placebo

Brooks 2004 13 Td.4Z(131.40} 1le £5_55(30.33) 0.20 [-0.53, 0.94]
Wy 2005 17 £ e0{13. 58} Zo Ez. e0{1l3.20) 0.00 [-D.&E, O.&E]
Subtotal (5% CI) 30 36 0.09 [-0.40, 0.57]
Test for heterogeneity: Chi? = 046, df =1 (P = 0.69), F=0%

Test for overal effect 7 =036 (P =072

02 Soy protein izolate ve placebo

Mettleton 2004 40 FE.70(31.20) 40 FZ.00{13.70) - 0.15 [-0.23, 0.53]
Baum I=P30 zz 10.20(32.00) ZE 1z.70{4Z.20) —a— -0.05 [-D.&E, O.EE]
Jayagopal 2002 3z 137.40(60.40) 3Z 140.00(75. 40} —— -0.04 [-0.53, 0.45]
Subtotal (95% CI) ag a7 » 0.04 [-0.24, 0.32]
Test for heterogeneity: Chi® = 044, df = 2 (P = 0.80), F= 0%

Test for overall effect Z=027 (P=0.73

03 lsoflavone extract vs placebo

Han 2002 40 £9.20(E1_00) 40 40.00{14.00} —-— 0.73 [0.33, L.2E]
Huang 2006 high 130 15 44. 73 (36270} 1z 166.653(375.30) —— -0.13 [-0.24, 0O.55]
Brink ftaly 2003 ekl E0.00{30.00) 28 E7.00(32.00) — -0.ZZ [-D.&7, D.Z23]
Brrink ML 2008 45 70.00(79_ 00} 46 55.00(13.00) - 0.2 [-0.15, 0.68]
Garrido 2006 15 42.30(15.30) 14 41l 50(15.10} Fo—r 0.05 [-D.88, 0.78]
Mahas 2004 75 64_98(24 60} z8 45 16(13.95) —a— 0.98 [0.39, 1.56]
Brink France 2008 34 47.00(25.00) 34 44.00{11.00} s ol 0.15 [-0.32, 0O.63]
Mikander 2003 13 1zg.00{144.00} 13 141.00{1E&.00) —— -0.0Z [-0.33, 0O.2E]
W 2006 A z5 45.63(11.45) z3 44.65(11.45) ez ol 0.03 [-0.45, 0O.8Z2]
WU 2006 B 20 4B EE{lZ_EZ) Z4 46.37(14.31) —a— -0.0& [-D.&0, 0O.48]
Cheng 2007 26 z4_30(15 40} z4 18 30(9 90) —-— 0.50 [-0.07, 1.06]
Souacrito 2002 z7 74.00{13.00) Ze 7L.00{5.00) S 0.27 [-0.27, 0O.81]
Lichtenstein conc 10 55_90(11_ 40} i} 56.30(1Z.20) —— -0.03 [-0.91, O.84]
Harkness 2004 12 45.50(43_80) 13 F6_40(25.80) e o 0.30 [-0.34, 0.94]
Subtotal (95% CI) 408 398 3 0.21 [0.0%, 0.40]
Test for heterogeneity: Chi* = 21 70, df =13 (P =0.06), F = 40.1%

Test for overall effect: Z =226 (P =0.02)

04 ISP+ ws ISP-

Duncan Post high 150 18 z9_70(16 70} is 33.70(16.56) —.— -0.24 [-0.89, 0_42]
Gardner 2001 z3 -l.66(3.30) 31 L.00{5.15) TE o -0.34 [-0.85, 0.17]
Subtotal (95% CI) 47 48 £ -0.30 [-0.70, 0.11]
Test for heterogeneity: Chi* =006, df =1 (P =0.81), F=0%

Test for overall effect Z=145(P=0.15)

Total (95% CI) 578 a0 ] 0.13 [-0.01, 0.27]
Test for heterogeneity: ChiZ = 28 30, df = 20 (P = 0.10), 1F = 20.3%

Test for overal effect Z=1.81 (P =007

4 2 0 2 4
Lowver inintervert n - Lovwer in cortral

SMD = standardised mean difference, SD = standard deviation, 95% CI = 95% confidence
interval.



Supplementary Figure 2. Effects of soy and isoflavones on circulating FSH concentrations in premenopausal women (SMD analysis,

units of standard deviation).

Stuchy Intervention Control SMD (random) SMD (random)
o sub-category M Mean (S0 M Mean (S0 95% Cl 5% Cl
01 Soy foods vs placeho

Cagzsidy 1995 study 1 13 g_90(4_40) & 1E_EO{E. 90} — =1 -1.17 [-2.44, 0.10]

Cassidy 1995 study 2 3 4 _E0(0.37) 3 4_20{0.82) _—e -0.4% [-2.10, 1.Z1]

Cassicy 1995 study 4 g 4_30(1_00) & S_30(5.30) —_— -1.0% [-2.34, 0.16]

Fittermann 2004 14 L.1l1¢l.27) 14 L ED(l_1&) —8— -0.20 [-1.05, 0.4E]
Subtatal (95% Cl) z9 z9 ol -0.6Z [-1.1l6, -0.0%]
Test for heterogeneity: Chiz =202, df =3 (P =057),F=0%

Test for overall effect: Z=225(P =002
02 Soy protein izolate ve placebo

Brown 2002 14 o.3000.z3) 14 o.4000_323) —— -0.E3 [-1.03, 0.48]
Subtotal (95% CI) 14 14 ot -0.z9 [-1.0%, 0.48]
Test for heterogeneity: not applicable
Test for overall effect: £ =076 (F =0.45]

03 Izoflavone extract vs placeho

Maskarinec 2002 1z .80l 50 1& o402 30 —& -0_58 [-1.34, 0.19]
Suktotal (95% CI) 1z 16 sl -0.58 [-1.34, 0.13]
Test for heterogeneity: not applicakble
Test for overall effect. Z=148 (P=0.14)

04 15P+ wa [SP-

Duncan Pre high 150 13 4.4z (1.07) 14 4.62(1.45) -0.15 [-0.90, 0.&81]
Subtotal (95% CI) 1z 14 : -0_.15 [-0.20, 0.&1]
Test for heterogeneity: not applicable
Test for overall effect: Z =033 (P =0.70)

Total (95% CI) £a 73 e 2 -0.45 [-0.79, -0.11]
Test for heterogeneity: Chi* =331, df =6(P =077, F =0%
Test for overall effect: £ =259 (P =0.010)

= 2
Lowver inintervent n
SMD = standardised mean difference, SD = standard deviation, 95% Cl = 95% confidence interval.

] 2

Lowver in control
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Supplementary Figure 3. Effects of soy and isoflavones on circulating LH concentrations in premenopausal women (SMD analysis,

units of standard deviation).

Studly Irterverntion Control SMD (rancom) SMD (random)
or sub-category M hean (300 hean (300 95% Cl 95% Cl
01 Soy foods vs placebo

Cassidy 1995 study 1 [ E.E80(3.30) & ZZ2.40(13.00) —_— -1.60 [-2.97, -0_.ZZ]

Cassidy 1995 study 2 ] 10.E0¢4._30) 2 12.10(14.70) — = -0.1% [-1.80, 1.4Z2]

Cazsidy 1995 study 4 g 1Z_40(5._10) & 44_E0(4Z_90) — = -0.97 [-2Z.20, 0.%6)

Fittermann 2004 14 4 1E(Z.E1) 14 4.33(1.468) —a— -0.11 [-0.85, 0.&3]
Subtotal (95% Cl) 29 29 . af -0.61 [-1.30, 0.0%8]
Test for heterogeneity: Chi2 =422 df=3 (P =024), F=2380%

Test for overall effect: Z=1.73 (P =0.08)
02 Sovy protein izolate ve placebo

Browen 2002 14 1.10¢Z.50) 14 l.2002_40) -0.04 [-0.78, 0.70]
Subtotal (95% CI) 14 14 i -0.04 [-0.72, 0.70]
Test for heterageneity: not applicable
Test for overall effect: Z =010 (P =0.92)

03 lzoflavone extract vz placebo

Maskarinec 2002 13 3.B0(Z.&0) 1& 4. 503 40) -0.2% [-0.9&, 0.51]
Subtotal (95% CI) 1z 1l& 1 -0.22 [-0.9&, 0.E1]
Test for heterageneity: not applicable
Test for overall effect: £ =059 (P =0.55)

04 15P+ vz ISP-

Duncan Pre high 150 13 21.80(3.28) 14 ZE_60(11.70) — -0.4& [-1.22, 0.31]
Subtotal (95% CI) 1z 14 . L -0.48 [-1.22, D.21]
Test for heterageneity: not applicable
Test for overall effect: Z=117 (P =0.24)

Tatal (95% CI) 63 73 A -0.34 [-0.68, -0.01]
Test for heterogeneity: Chi* =545 df =6 (P =049), F = 0%
Test for overall effect: £ = 2.00 (P =0.05)

-4 -2 0 2 4

Lovwver inintervert n Lowver in control

SMD = standardised mean difference, SD = standard deviation, 95% CI = 95% confidence interval.
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Supplementary Figure 4. Effects of soy and isoflavones on menstrual cycle length in premenopausal women (MD analysis, units are
days).

Stucly Interverntion Control WD (randorm) WhiD (random)
oF sub-categary I hean (=0 I Mean (=0 95% Cl a5% Cl

01 Soy foods vs placebo

Cassicy 1995 study 1 & Z9.00(4.20) & Z7.50(5.30) = 1.50 [-4.64, 7.64]
Cassidy 1995 study 2 3 0700380 3 EL.20(Z.3M —_——F L.40 [0.37, 10.43]
Cassidy 1995 study 4 13 3Z.00(1Z_Z0) & 33.00(9_80) 4 = b -1.00 [-13.E52, 11_KE2]
Fittermann 2004 14 3040013100 14 30400973 o.00 [-8.55, 5.55]
Magsta 1998 21 F0.T70(E. &0 z9 207005 40 —_— o.oo [-2.78, Z.78]
Suptotal (95% CI) &0 ca =il 1.15 [-1.01, 3.30]
Test for heterogeneity: Chi® = 3.60, df =4 (P = 0.46), F = 0%

Test for overall effect: Z=1.04 (P =0.30)

02 Soy protein isolate v placebo

Browen 2002 14 21.000Z. 609 14 EQ_zOiz._ ey —a— l.20 [-0.12, 2.72]
artini non-oC 1953 16 29300320 le Z3_Z0i3.7M — 0.10 [-2.53, 2.73]
Kumar 2002 23 Z9.80(5.90) a3 Z7_55(4. 30 T— Z.25 [-0.24, 4.74]
Subtatal (95% CI) 63 ] -l 1_E0 [0.18, Z.87]

Test for heterogeneity: Chi* =153, df =2 (P =047), F=0%
Test for overall effect: £ =223 (P =003

03 Izoflavone extract vs placeho
Maskarinec 2002 1& E7. 700280 1z E7.ED(Z. 2 0.zd [-Z.35, Z.7E]

Subtotal (95% CI) 1& 1z i 0.20 [-2.35, Z.75]

Test for heterogeneity: not applicable

Test for overall effect: Z =015 (P =088

04 15P+ vz ISP-
Duncan Pre high S0 14 EQ.20(Z.6E) 14 E2.90(Z.99) 0.40 [-1.68, Z.48]
Subtatal (95% CN 14 14 0.40 [-1.68, 2.48]

Test for heterogeneity: not applicable
Test for overall effect: Z =038 (P=0.71)

Total (35% CN) 153 l4g L3 1.05 [0.13, 1.57]
Test for heterogeneity: Chi2 =638, df =9 (P =0.70), F = 0%
Test for overall effect: £ =223 (P =003

A0 5 0 5 10
Loweer inintervert n - Lowver in control
MD = (weighted) mean difference, SD = standard deviation, 95% CI = 95% confidence interval.
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