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Behavioral Modification of Dietary Intake: Replacing a Regular Diet with Soy Protein to Reduce the
Risk of Cardiovascular Disease - A Systematic Review and Meta-Analysis of Randomized Controlled
Trials

Natthapat Minchaiynunt MD., Alpha Medical clinic

Jirapa Panthusait MD., Diploma of the Thai Board of Family Medicine, Thai traditional and alternative

medicine department, Udon Thani hospital.

Abstract

This meta-analysis report aimed to investigate soy protein on the regulation of low-density
lipoprotein cholesterol (LDL-C) levels in the blood. The studies included in this report were obtained
through a search of the Embase and PubMed databases, comprising 13 trials with a total of 1,945
participants, conducted between 2002 and 2022. A meta-analysis was performed using meta-regression
and subgroup analysis to investigate the influence of variables affecting changes in low-density
lipoprotein cholesterol (LDL-C) levels. Randomized controlled trials were used to calculate the weight
means differentiate and 95% confidence intervals (95% CI).

Findings from the research suggest that the consumption of 4.7 to 50 grams of soy protein result-
ed in significant improvements in the lipid profile, particularly a reduction in LDL-C levels. Specifically,
LDL-C decreased by 0.81 mmol/L (95% Cl: -1.17 to -0.45; p < 0.001), equivalent to a 10.36% reduction.
The findings demonstrate the potential for improving lipid profiles, particularly in relation to LDL
cholesterol, which may offer protective benefits against cardiovascular events. Further large-scale,
longer-term studies are the way to go, including the measurement of lipoprotein(a), which offers greater

specificity in the assessment of atherosclerotic disease risk.
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Toyalun1TUTEIIUNAANE” N1SNAGBY 7 518A1S
(Fovar 53.8) gnuszifiuinmnudssdi 8n 3 518113
(fovar 23.1) gnuszifiuindanudsslidaau 3
Rendeafunisnedeyafifaauieaiunsuntadeya

M15197 2 dgUANUHBRINBARFMTULABLNITNAGDY

WuegIiuan 3 193 (Seeaz23.1) gnussiuiiany
osgatiosnn “mstateidnsiunazynains” faug
Mnsneassdsguarlasunstaussnmduanudes
4991N0AR Lwiﬁ%’aﬁmLﬁudﬂmi‘uﬂﬂm%’aa&aﬁuﬁwamsm
Touse nadns  sreaziduaveinisusziiiumudes
Mnenfuanslumsei 2 LLasLquqﬁﬁ 1

Ref. no. 31 32 33 34 35 36 37 38 39 40 41 42 43
Author Vazquez Sedaghat Ruscica Liu Pudhi Jenkins Bakhtiary Liu Tabibi Lerman Shidfar Santo Jenkins
Bias Year 2021 2019 2018 2014 2015 2014 2012 2012 2010 2010 2009 2008 2003
1. Random
sequence + ? ? + + ? + + + ? + ? +
generation
2. Allocation . 2 2 4 4 2 2 " 2 2 . .
concealment
3. Blinding of
participants and + + + + +
personnel
4. Blinding of
outcome ? ? + + + + + +
assessment
5. Attrition bias + + + ? + + + ? ?
Si-azeporﬁng N 2 2 + ? ? + + ? + + + +
7. Other bias ? ? ? + ? ? + + ? + ? ?
Random sequence generation
Aliocation concealment
S _
EEENIS S _
Reporting bias .
Other bias
0% 25% 50% 75% 100%
Low risk Unclear I Hiah risk

uHuQHN 1 n1sUsifiuAadeaneafdmivudazsenis; %’agaLtamLfJu%'aElazé’m%’umiﬁnmﬁﬁswsnm

Youndn 12 §Ua9 vs. 1nndvseinnu 12 dUai)
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Ars@ne1A1In1siUdsuntas LDLC 910
woAngsu neiunsfulssnilusiudumdes
NALNUNINULIUTAUUNR

N19ILATIZRUUUBANIULAE DAL UDADBY
naveInssuUsEmulUsivandandesdess suluy
LOL-C Twden 3nnmsiasgieduiulaindiulsenau
aneq vesszauladuluiden 12 nsneass lasunis

Ansgaily 24 s1ensTiAeateadugiae 1945 ay
(NGUNARBY 972 AL UALNANAIUAL 973 AL) (Nl 2)
MINAABILUUEY (RCTS) n1slHlusAusindamdes
WU lunImsIn A1 LDL-C anas ag1sdltudAgy Co-
hen’s d = -0.81 mmol/L (95% Cl; -1.17, -0.45), p <
0.001, I = 92.43% fanwil 2

Treatment Control Cohen's Weight
Study N Mean SD N Mecan SD with 9524 CI (%%)
Vazquez (A), 2021 32 3.44 69 30 3.69 T4 B 035 -0.85. 0.15] 4.84
Vazquez (B), 2021 32 3.52 62 30 3.88 TS B -o0s52[ -1.03, -0.02] 483
Sedaghat, 2019 34 2.35 56 34 2.69 .52 B -063[ -1.12, -0.14] 4.86
Ruscica. 2018 26 4 1.37 27 442 1S B -029] -0.83 0.25] 4.76
Padhi (A). 2015 71 4.03 04 T 4.1 08 [ ] 1AL [ -1.46, -0.75] S.08
Padhi (B). 2015 71 3.98 07 71 4.1 08 =R -1L60[ -1.97, -1.22] 5.04
Padhi (C). 2015 72 4.06 07 74 409 07 W 043 -0.76, -0.10] S5.11
Padhi (D). 2015 76 3.93 08 T4 4.09 0T E -2.13[ -2.53, -1.73] S5.01
Jenkins, 2014 10 4.06 .53 13 73 - -0.52[ -1.36, 0.32] 4.14
Liu (A), 2014 85 3.48 79 90 M -023] -0.53, 0.06] 5.15
Liu (B). 2014 85 3.48 79 87 3 B 020 -0.50. 0.10] 5.5
Bakhtiary (A), 2012 25 3.47 7 25 7 B -o61[ -1.18, -0.04] 4.71
Bakhtiary (B). 2012 25 3.39 65 25 77 B -07a[ -1.32, -0.17] 470
Liw (A), 2012 60 3.77 77 60 52 .7 B o020 -0.16. 0.55] 507
Liu (B), 2012 60 3.82 B5 60 68 B2 En -0.19. ©.53] 5.07
Liu (C), 2012 60 377 77 s m -0.03. 0.70] 5.07
Liu (D), 2012 60 3.82 .85 =] -0.10, 0.61] S5.07
Tabibi, 2 18 2.3 TR [ ] -0.56, 0.75] 4.54
Lerman (A), 2010 12 39 29 L -3.22, -1.19] 3.75
Lerman (B), 2010 12 3.42 12 - -8.18, -4.31] 2.09
Shidfar . 2009 21 4.44 .34 ] -1 -2.15, -0.79] 4.48
Jenkins , 2003 13 2.81 14 - -R.63[ -11.15, -6.11]) 1.48
Overall L 3 081 [ -1.17, -0.45]
Heterogencity: ©° = 0.63, 17 = 92.43%,, H = 13.20
of 8, = 6,: (21)=277.27, p = 0.00
T of @ o: = -4.43, p 000
o s O

Random-effects DerSimonian—Laird model

29 2 Forest plots uansauuanasludruysznavvaslusinalusiu LDL-C dauafifiulaaniuuinasduaiuy

Y
0
o

dugninauailiuAnadeiidisimiinuaz 95% Cl. ifunuIuaumanIAIY AT 95%

maneaeuradssuLlumsifu (publicationbias)

lasun1snsIaaeulagnIsiATIENYAveINIs
NAABUNTTANDBEAIMTUNATINTANYA N1SNAGEU
AU UL UUS I UVeY Begg and Mazumndar
waneIlainangiuveseaiiannisafundmiy
LDL-C (Kendall’s tau = 0.63; z = - 4.43, p < 0.001)
UenIN A IINMIARBUMaRaeETeY Egger et al
waneinliinanguretenfaInnIsARuNEmSy LDL-
C (heterogeneity = 0.63, p < 0.001 ; I’ = 92.43%)
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n15d157anansENUiionainaindauyssa
(covariates) sion1siasuuiasgniueasefuLDL-C Ty
\@en N15ILATITRERY (subgroup analysis) lAsuNs
sdumsifiuilaessdennn 3 Jadefitvunaamin
Ao Usnadusiudilasusetu nmsldndndasinissne
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Treatment Control Cohen's d Weight

Study N Mcan SD N Mean SD with 95% CI1 (%)
=25g/day

Scdaghat, 2019 34 235 56 34 269 .52 B -063[ -1.12, -0.14] 4.86
Padhi (B). 2015 71 398 07 7 4.1 08 . -1.60[ -1.97, -1.22 5.04
Padhi (D), 2015 76 393 08 74 409 07 . -2.13[ -2.53, -1.73] 5.01
Jenkins, 2014 10 4.06 53 13 44 73 . =0.52[ -1.36, 0.32] 4.14
Liu (A). 2014 85 348 79 90 367 34 - =0.23[ -0.53, 0.06] 5.15
Liu (B). 2014 8BS 348 .79 87 364 83 . -0.20[ -0.50, 0.10] 5.15
Bakhtiary (A), 2012 25 347 7 25 392 .77 - -0.61[ -1.18, -0.04] 4.7
Bakhtiary (B), 2012 25 339 65 25 392 77 B -0.74[ -1.32. -0.17] 4.70
Liu (A), 2012 60 377 .77 60 3.62 .76 MW o20[ -0.6, 0.55] 5.07
Liu {B), 2012 60 3.82 .BS 60 368 82 - 0.17[ -0.19, 0.53] 5.07
Liu (C), 2012 60 377 .77 60 3.5 .84 W 034[ -003, 0.70] 5.07
Liu (D), 2012 60 3.82 85 60 362 .71 M o026 -0.10. 0.61] 5.07
Tabibi, 2010 18 23 78 18 222 85 B o.10[ -056, 0.75] 4354
Lerman (A), 2010 12 39 29 12 445 2 L ] -2.21[ -3.22, -1.19] 3.75
Lerman (B). 2010 12 342 .12 12 445 2 L =6.25[ -8.18, -4.31] 2.09
Jenkins , 2003 13 2581 d4 12 406 1S5 - - -B.63[ -11.15, -6.11] 148
Heterogeneity: T = 0.84, I’ = 94.12%, H = 17.00 @ -092[ -141, 044)

Test of 6, = 0,: Q(15) = 255.04, p = 0.00
Testof0=0: 2= -3.74, p= 0.00

==25g/day

Vazquez (A), 2021 32 344 69 30 369 .74
Vazquez (B), 2021 32 3.52 .62 30 388 75
Ruscica, 2018 26 4 137 27 442 15
Padhi (A), 2015 71 4.03 04 71 4.1 08
Padhi (C). 2015 72 406 07 74 409 07
Shidfar , 2009 21 4.44 34 21 497 3%
Heterogeneity: =013, 1 = 70.57%, H = 3.40

Test of 6, = 8, Q(5) = 16.99, p = 0.00
Test of 8 =0: z = -3.80, p=0.00

Overall

Heterogeneity: T = 0.63, 1’ = 92.43%, H' = 13.20
Test of §, = 0,: Q(21) = 277.27. p = 0.00
Test of @ = 0: z = -4.43, p = 0.00

Test of group differences: Qu(1) = 0.67, p = 0.41

M -035[ -0.85, 0.15] 4.84
W -0.52[ -1.03, -0.02] 483
I -029[ -0.83, 0.25] 4.76
M| - -1.46 -0.75] 508
W -043[ -0.76, -0.10] 5.11
= 1A47[ =215, 0.79] 448
® -067[ -1.02, -0.33)

& | -0.81[ -1.17. -0.45]

fTects DerS Laird model

Ml 3 n1sUszdiunasvaman1sineraluslnalusiu LDL-C TunquédasvasmmnassUunalusiuamans

AldSusiatu (oenin 25 nfu vs. nnviTawindu 25 n3w)

nswWiguiigulunguiinnismaassulusiu
lununiissedrsngdTeuiiisuiugTulusiulua
widesnsonasusznauludwandue wuinszau

[
o

LDL-C anasag19iidud1Agynieans (p < 0.001) M3

o 1 '

2 nqu ulifianuunndveg1edlidedAgysevinangu

o

Tngngulusiudindengiafioniidn LDL-C anas
0.74 mmol/L (95% Cl; -1.22, -0.26, I = 91.72%)
Turaeiinguiulsiudundesuagarsusznaudue
U1 LDL-C anadg 0.68 mmol/L (95% Cl; -1.32, -
0.04, I = 91.16%) A1 P>|Z| = 0.842 (Al 4)
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Treatment Control Cohen's d Weight

Study N Mean SD N Mecan SD with 95% CI (%a)
spP

Vazquez (A), 2021 32 344 69 30 369 .74 W -035[ -085 0.15] 484
Vazquez (B), 2021 32 352 .62 30 388 .75 MW -0.52[ -1.03, .002] 483
Sedaghat, 2019 34 235 56 34 269 52 B -063[ -1.12, -0.14] 486
Ruscica, 2018 26 4 137 27 442 15 [ ] -0.29[ -0.83, 025] 4.76
Padhi (A), 2015 71 4.03 04 71 4.1 .08 . LI -L46, -0.75] 5.08
Padhi (B). 2015 71 398 07 71 4.1 .08 &3] -1.60[ -1.97, -1.22] 5.04
Padhi (C), 2015 72 406 .07 74 409 07 W -043[ -0.76, -0.10] 5.11
Padhi (D), 2015 76 393 08 74 409 07 | | -213[ -2.53, -1.73] 501
Jenkins, 2014 10 4.06 S3 13 44 .73 B -0.52[ -1.36, 0.32] 4.4
Liu (D), 2012 60 3.82 85 60 362 .71 . 0.26[ -0.10, 0.61] 5.07
Heterogeneity: t = 0.53, I' = 91.72%, H' = 12.07 & -074[ -1.22, -026]

Test of 8, = - Q(9) = 108.63, p = 0.00
Test of 0 = 0: z = -3.04, p = 0.00

SP+Other

Liu (A), 2014 85 348 .79 90 367 .84 B 023 -053, 006] 515
Bakhtiary (A),2012 25 347 .7 25 392 .77 B 061 -1.18 -004] 471
Liu (A), 2012 60 377 77 60 3.62 .76 M o020[ -0.16, 055] 507
Liu (B), 2012 60 382 85 60 368 .82 W o7 -0.19, 053] 507
Tabibi, 2010 18 23 .78 18 222 85 B 0.10[ -0.56, 0.75] 4.54
Shidfar . 2009 21 444 34 21 497 38 B | -147[ -215 -079] 448
Jenkins , 2003 13 281 .14 12 406 .15 —@— -8.63[-11.15, -6.11] 148
Heterogeneity: t° = 0,60, I’ = 91.16%, H' = 11.32 & -068] -1.32, -0.04]

Test of 0, = 0;: Q(6) = 67.90, p = 0.00
Testof = 0: z=-2.09, p=0.04

Overall & -0.72[ -L.11, 0.32)
Heterogeneity: ©° = 0,60, I = 92.26%, H = 12.92

Test of 8, = 0;: Q(16) = 206.77, p = 0.00

Testof B =0:z=-3.56, p= 0.00

Test of group differences: Qu(1) = 0,02, p = 0.88

=10 -5 (1]
Random-efTects DerSimonian—Laird model

AWi 4 nMsUsEiuraTnvaInanisinereszauluiuluden LDL-C Tungudasvainmsnaaasiulusiuly
@ - ' a = = vy = o = P @ a oA
namaesegRLUssuisuiudSulUsiuludandaniauarsusznauludimaosdus

mﬁmiwﬁa'aaiunduiﬂsﬁuﬁamﬁawmmu anas 0.28 mmol/L (95% Cl; -0.61, 0.06, p < 0.001,
Suuseniuluszezinandundt 12 & uag 12 I = 84.17%) dwdunguszezdunin 12 Unsi ny
FUawiguly wu LDL-C anavegeiidodiAgvisada  LDL-C amas 1.25 mmol/L (95% CI, -1.78, -0.73, p <
(p < 0.001) Tne Tunquiuusenuldsiudunios 0001, I” = 91.47%) uazdimnuunnsrsegrafidodfny
NALNULIUNINNTINTBNIAY 12 §Ua% WU LDL-C 589 2 ngu dAn P>[Z] = 0.006 (nwif 5)
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Random-efTects DerSimonian—Laird model

IS IS dl £ dl o A a
’J’]iﬁ’ﬁﬂ’]iLLW‘V]EﬂN‘WEJ’]UTﬁQWiﬁ’m UN 33 aUUN 2 Uszamnau NOWAIAN — FNIAU 2568
Treatment Control Cohen's d Weight
Study N Mecan SD N Mean SD with 95% Cl (*a)
<12wk
Vazquez (A). 2021 32 344 69 30 3.69 .74 M -035[ -0.85. 0.15] 4.84
Vazquez (B), 2021 32 352 .62 30 388 .75 MW -052( -1.03, -002] 4383
Sedaghat, 2019 34 235 .56 34 269 .52 M 063 -1.12, 0.14] 486
Padhi (A), 2015 71 4.03 o4 71 4.1 0% - =L11[ -1.46, -0.75] 35.08
Padhi (B), 2015 71 398 07 71 41 08 m -1.60[ -197, -1.22] 504
Padhi (C), 2015 72 4.06 07 74 409 07 . 043 -0.76, -0.10] 5.11
Padhi (D), 2015 76 393 08 74 409 07 jra] -2.13[ -2.53. -1.73] 501
Tabibi, 2010 18 23 78 18 222 85 BB 0.10[ -0.56, 0.75] 4.54
Lerman (A), 2010 12 39 29 12 445 2 L =221 -3.22. -1.19] 395
Shidfar , 2009 21 4.4 34 21 497 38 u -1.47[ -2.15, -0.79] 448
Jenkins . 2003 13 281 14 12 406 .15 - -8.63[ -11.15, -6.11] 148
Heterogeneity: t° = 0.66, 1" = 91.47%, H = 11.72 -1.25[ -1.78, -0.73]
Testof 6, = 0, Q(10) = 117.23, p = 0.00
Test of 0 = 0: z = -4.67, p = 0.00
==12wk
Ruscica, 2018 26 4 137 27 442 15 W 029 -083, 025] 476
Jenkins, 2014 10 4.06 53 13 44 73 - 052 [ -1.36, 0.32] 4.14
Liu (A), 2014 85 348 .79 90 3.67 .84 B -023[ -053, 0.06] 515
Liu (B), 2014 85 348 79 87 3.64 83 W -020( -0.50, 0.10] 5.5
Bakhtiary (A). 2012 25 3.47 7 25 392 .77 B -6l [ -1.18. -0.04] 4.71
Bakhuary (B). 2012 25 339 65 25 392 .77 . -0.74[ -1.32, -0.17] 4.70
Liu (A), 2012 60 377 77 60 3.62 .76 W o20( -0.16, 055 507
Liu (B), 2012 60 382 85 60 3.68 .82 M o17( -0.19, 053] 507
Liu (C), 2012 60 377 77 60 35 84 W 034[ -0.03, 0.70] 507
Liu (D), 2012 6 382 85 60 362 71 . 026 -0.10. 0.61] 507
Lerman (B), 2010 12 342 12 12 445 2 L -6.25[ -B.18, 4.31] 209
Heterogencity: © = 0.24, I' = 84.17%, H' = 6.32 ® -028[ -0.61. 0.06]
Test of 6, = 0, Q(10) = 63.15. p = 0.00
Testof0=0:z=-1.63, p=0.10
Overall ® -081[ -1.17. -0.45]
Heterogeneity: t° = 0.63. 1" = 92.43%. H' = 13.20
Test of B, = 0 Q(21) = 277.27. p = 0.00
Testof 8 = 0: z= -4.43, p= 0.00
Test of group differences: Qu(1) = 9.36, p = 0.00
,i(. 5 (]

Al 5 MavssiurasInvamanisinedalusivaludiu LDL-C lunduedasvasnismaaasfissesiiailunig

fnny (Paundn 12 dUa vs. INNIWINNU 12 dUa)

afUsEHa

MIATeefunuiiofnsAinsdsuula
LDL-C 91nwgAnssu Tnetuun1siulszniulusiuain
fundomaunun1snILUNg HaaInNn1TIATIZRed
11ulunInTINNUNITanaENlTEdAYUDITEAY
LDL-C Tuwanasn (-0.81 mmol/L, p < 0.001) Tu
wanash wdsannisuilaalusfuaindaundeddungy
naasLazngumuauildusasnviolilasulusiu
Pndvdesiensliume nlusiu naununssu
WUsfunndawides dslunsdnwadaidldsivsamau
AefiTnssredaduumnuazuindundugessiiag
FINUT ANAUNAINVNEYDINTANYILARITTE AU
ALY TUTIUGS

nMlneigosiTesUiinalusiuaindundes
wui nguiiuslaelusiudavaes desnin 25 nfusie
Tu Wiguieuiu n1suslaalsiuunnnimsewinny
25 ASUABTU WUI1 an LDL-C ag1sidudnfgy
(p<0.001 ¥ 2 nNau) walUnuAMULANEAITENINNGH
nMswisuiisuseninanguasalusiuandauvdosty
nauieslUsAunimdomiouansussnoudunaes
duq nuiwaaesnduivszavsawlunsansedu LDL-C
wiliifiauusnaansadfseninanga enailosnann
Usuaansusznevdulumdesiiiudluiions
UsudenAuly vie arsuszneunguilonalad
Usgansaimilefisufunguuuinlszuansi
Tujiu uenaniimstinseindudesnuinnauiiiasy
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Wshvandudeddusseznaiiosnin 12 §Ua1m wu
N1580a3993 LDL-C ag19fidedndg Taanisiasy
Tsaudndedlussevdu (Feondn12 dUansh) i
Uszansanlunisan LDL-C Andinguiliadulusiy
NINNIUTOLIAY 12 dUa9i HdsdAgyn19ada (A
P>|z| 0gf 0.006) lnsaumaithaziduldle e19nan
$19m Padhi et al” way Anderson et al* ﬁ'ﬁzlg’h
srgnandimnzandigado 8 dUai - aeandaaiy
M3AneIWATaves Bakhit et al Ainudrlunisuslaa
TUsAudamdes 25 nfusetu danudululdasly
ALAIN5aan LDL-C I8 6% u 4 dUansh sauds
wanafienaiierfufunsanunlungudssansis
anudsslsailanaznasmdenfianwinisusina
Tsfudundeslunisansesu LDL-C adld 10.35%
wazlunguitaeldieioslonlaiioss Tabibi et al’”
sFeu3Te09 Jenkins et al finuin n1san LDL-C
Juiladeddalunisanninudesdsaiilasazvaon
idenluszezen lasnisAnwinguilinnudeso
lsaiilanazvasnideniduiian 48 dUav lae
Suusznuemisifiesiulawmsndsausuldlusiu
INAY LFU NGLaY, Fuvdes wazda sastainsiuan
feanunsnrawanita LDL-C waztiuidnga™

[

Fadfinvansin

menneieduundsififedata Usznisusn
nauUszensiinmeglunsiesevoduuidvuig
\dn dlaiisuiunguuszansiilan Usznsfiass nns
Anszeduuadsdldansadidumslinsevides
aaneld esandeyaduunaamavesgidislu
winga1uIfeddin v3e luldsenuliegrsaziden
Usensitan mu%’aiﬁlé’mu@umim?{ﬂuuﬂquamiu
wnglungunaass lagianizn1seaningenigLuy
mdale Fadusuuuuniseeanidniefifussansam
undigalunsaneinislusiuludeninundluggiony
Wun1seaniddenasioUsuia LDL-C viliAnay
wsusnilumaveaedls ™ Usznisfidnnsidonldvies
UFtRnsiunnssiuiluusiazanuide e1evilsina LDL
-C upniefudsonadsnansenusenadns
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dguna

nalddnnisanweduuanaseauade
g98 WUIEAU LDL-C anasagralidudAgy ﬁﬂﬂ@:m
mu@masmjwmaaﬂmm%‘éwsagvzmwudmw
Susznulusiiuandundendussezinaniesnin
12 FUnildsunadnsinunnitesefitudfey dw
USunasetu way n1sudlaalusiuandandendon
ansUszneuniumdes lilflanuumnsrsszninangs
AIUALLAZNFUNABDY Asfaunsaan LDL-C Usdaq
Usglvvilunistesiulsanaeaideniilaainniig
LDL-C &9

Jorauauu

nsesulsiuandmdeduemsiivselovise
n13an LDL-C wimsvihmsnuiivatusazesnuuuls
fiu msfnwuiudulaglitoyaannisideiduune
nauiaeeslnajiy uInvesiang Nty iiunns
Ansgilutsengiuansnaii sepauuy Inens
Tgnniuwusanu multivariate analysis kag 1AT991804
111 Network Meta Analysis Tun153tAs12%R199 Tu
nafeiy Wefinwransenuiifivonadns lneany
slsalauaznaenden uenanmsimasTnTinA
A InBuiininigy Lipoprotein(a) Seildumusiieates
funssurumsmeiugnasuinndusiomsUssidiuay
duslulsanaonidenuns saudemeansenuduiiiu
UszlevusiongAnssunisuslnanazdesiulsailowas
ViaoALdon

AnAnssuUsznna

YOVOUNILAN FNARNIIANTE ATAUNT AUNTA ]
wisndees 0191567 nliduuziihnmsieseing
ahin paonauwn lWliuituunnemansavIYAIEns
fostu Leansiidin atulauy sy



MIATNITHAN Eﬁi\‘iWEJ’]U’WﬁQﬂiﬁ’]ﬁ

o

U 33 aUun 2 Uszd LU ngunay — 89Al 2568

LONA1991989

1. Tunstall-Pedoe H, Kuulasmaa K, Amouyel
P, Arveiler D, Rajakangas AM, Pajak A. Myocardial
infarction and coronary deaths in the World
Health Organization MONICA Project. Registration
procedures, event rates, and case-fatality rates in
38 populations from 21 countries in four conti-
nents. Circulation 1994:90(1):583-612.

2. World Health Organization. Cardiovascu-
lar diseases: key facts [internet]. [cited 2025 Feb
24].  Available from: https://www.who.int/news-
room/fact-sheets/detail/cardio
vascular-diseases-(cvds)

3. Chapman MJ, Sposito AC. Hypertension
and dyslipidaemia in obesity and insulin re-
sistance: pathophysiology, impact on atheroscle-
rotic disease and pharmacotherapy. Pharmacolo-
gy & therapeutics 2008;117(3):354-73.

4. Douchi T, Yonehara Y, Kawamura Y, Ku-
wahata A, Kuwahata T, lwamoto [. Difference in
segmental lean and fat mass components be-
tween pre-and postmenopausal women. Meno-
pause 2007;14(5):875-8.

5. Bakhit RM, Klein BP, Essex-Sorlie D, Ham
JO, Erdman Jr JW, Potter SM. Intake of 25 ¢ of
soybean protein with or without soybean fiber
alters plasma lipids in men with elevated choles-
terol concentrations. The Journal of nutrition
1994;124(2):213-22.

6. Grundy SM, Stone NJ, Bailey AL, Beam C,
Birtcher KK, Blumenthal RS, et al. 2018 AHA/ACC/
AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/
NLA/PCNA guideline on the management of
blood cholesterol: executive summary: a report
of the American College of Cardiology/American
Heart Association Task Force on clinical practice
guidelines. Circulation. 2019;139(25):e1082-e1143.

7. Moher D, Shamseer L, Clarke M, Ghersi D,
Liberati A, Petticrew M, et al. Preferred reporting
items for systematic review and meta-analysis
protocols (PRISMA-P) 2015 statement. Syst Rev
2025;4(1) 2015;4(1):1.

8. Higgins JP, Altman DG, Ggtzsche PC, Juni
P, Moher D, Oxman AD, et al. The Cochrane Col-
laboration’s tool for assessing risk of bias in ran-
domised trials. BMJ 2011;343:d5928.

9. Begg CB, Mazumdar M. Operating charac-
teristics of a rank correlation test for publication
bias. Biometrics 1994;50(4):1088-101.

10. Egger M, Smith GD, Schneider M, Minder
C. Bias in meta-analysis detected by a simple,
graphical test. BMJ 1997;315(7109):629-34.

1 1. Higgins JPT, Thomas J, Chandler J,
Cumpston M, Li T, Page MJ, Welch VA, editors.
Cochrane Handbook for Systematic Reviews of
Interventions Version 6.0 (Updated July 2020).
Hoboken, NJ : Wiley-Blackwell; 2019.

12. Follmann D, Elliott P, Suh IL, Cutler J.
Variance imputation for overviews of clinical trials
with  continuous
1992,45(7):769-73.

13. DerSimonian R, Laird N. Meta-analysis in

response. J Clin Epidemiol

clinical trials
2015;45:139-45.
14. Higgins JP, Thompson SG. Quantifying

Stat Med

revisited. Contemp Clin  Trials

heterogeneity in a meta-analysis.
2002;21(11):1539-58.

15. Hernandez AV, Steyerberg EW, Habbe-
ma JD. Covariate adjustment in randomized con-
trolled trials with dichotomous outcomes increas-
es statistical power and reduces sample size re-
quirements. J Clinical Epidemiol 2004;57(5):454-

60.

257



MIATNITHAN Eﬁi\‘iWEJ’]U’WﬁQﬂiﬁ’]ﬁ

Udonthani Hospital Medical Journal

16. Baker WL, Michael White C, Cappelleri
JC, Kluger J, Coleman Cl, Understanding heteroge-
neity in meta-analysis: the role of meta-
regression. Int J Clin Pract 2009;63(10):1426-34.

17. BaraNska A, Btaszczuk A, Kanadys W,
Baczewska B, J€drych M, Wawryk-Gawda E, et al.
Effects of soy protein containing of isoflavones
and isoflavones extract on plasma lipid profile in
postmenopausal women as a potential preven-
tion factor in cardiovascular diseases: systematic
review and meta-analysis of randomized con-
trolled trials. Nutrients 2021;13(8):2531.

18. Erlich MN, Ghidanac D, Blanco Mejia S,
Khan TA, Chiavaroli L, Zurbau A, et al. A systemat-
ic review and meta-analysis of randomized trials
of substituting soymilk for cow’s milk and inter-
mediate cardiometabolic outcomes: understand-
ing the impact of dairy alternatives in the transi-
tion to plant-based diets on cardiometabolic
health. BMC medicine 2024;22(1):336.

19. Zhang XM, Zhang YB, Chi MH. Soy pro-
tein supplementation reduces clinical indices in
type 2 diabetes and metabolic syndrome. Yonsei
Med J 2016;57(3):681-9.

20. BaraNska A, Btaszczuk A, Polz-Dacewicz
M, Kanadys W, Malm M, Janiszewska M, et al. Ef-
fects of soy isoflavones on glycemic control and
lipid profile in patients with type 2 diabetes: A
systematic review and meta-analysis of random-
ized controlled trials. Nutrients 2021;13(6):1886.

21. Yang S, Back S, Grant SM, Ayoub-Charette S,
Chen V, Lin EJ, et al. Effects of Extracted Pulse
Proteins on Lipid Targets for Cardiovascular Risk
Reduction: Systematic Review and Meta-Analysis
of Randomized Controlled Trials. Nutrients
2024;16(21):3765.

258

22. Btaszczuk A, BaraNska A, Kanadys W,
Malm M, Jach ME, Religioni U, et al. Role of phy-
toestrogen-rich bioactive substances (Linum usita-
tissimum L., Glycine max L., Trifolium pratense L.)
in cardiovascular disease prevention in postmeno-
pausal women: A systematic review and meta-
analysis. Nutrients 2022;14(12):2467.

23. Chiavaroli L, Lee D, Ahmed A, Cheung A,
Khan TA, Blanco S, et al. Effect of low glycaemic
index or load dietary patterns on glycaemic con-
trol and cardiometabolic risk factors in diabetes:
systematic review and meta-analysis of random-
ised controlled trials. BMJ 2021;4:374.

24. Jung SM, Kaur A, Amen RI, Oda K, Raja-
ram S, Sabate J, et al. Effect of the Fermented
Soy Q-CAN® Product on Biomarkers of Inflamma-
tion and Oxidation in Adults with Cardiovascular
Risk, and Canonical Correlations between the In-
flammation Biomarkers and Blood Lipids. Nutri-
ents 2023;15(14):3195.

25. Oliveira Godoy Ilha A, Sutti Nunes V,
Silva Afonso M, Regina Nakandakare E, da Silva
Ferreira G, de Paula Assis Bombo R, et al. Phy-
tosterols supplementation reduces endothelin-1
plasma concentration in moderately hypercholes-
terolemic individuals independently of their cho-
lesterol-lowering properties. Nutrients 2020;12
(5):1507.

26. Azadbakht L, Shakerhosseini R, Atabak
S, Jamshidian M, Mehrabi Y, Esmaill-Zadeh A. Ben-
eficiary effect of dietary soy protein on lowering
plasma levels of lipid and improving kidney func-
tion in type Il diabetes with nephropathy. Eur J
Clin Nutri 2003;57(10):1292-4.



MIATNITHAN Eﬁi\‘iWEJ’]U’WﬁQﬂiﬁ’]ﬁ

o

U 33 aUun 2 Uszd LU ngunay — 89Al 2568

27. Oldewage-Theron W, Egal A. The effect
of consumption of soy foods on the blood lipid
profile of women: a pilot study from Qwa-Qwa. J
Nutr Sci Vitaminol (Tokyo) 2013;59(5):431-6.

28. Jenkins DJ, Kendall CW, Lamarche B,
Banach MS, Srichaikul K, Vidgen E, et al. Correc-
tion to: Nuts as a replacement for carbohydrates
in the diabetic diet: a reanalysis of a randomised
controlled trial. Diabetologia 2018;61(8):1734-
1747.

29. Yari Z, Tabibi H, Najafi I, Hedayati M,
Movahedian M. Effects of soy isoflavones on se-
rum lipids and lipoprotein (a) in peritoneal dialysis
patients. Nutr Metab Cardiovasc Dis 2020;30
(8):1382-8.

30. Ye YB, He KY, Li WL, Zhuo SY, Chen YM,
Lu W, et al. Effects of daidzein and genistein on
markers of cardiovascular disease risk among
women with impaired glucose regulation: A dou-
ble-blind, randomized, placebo-controlled trial.
Food Funct 2021;12(17):7997-8006.

31. Vazquez-Manjarrez N, Guevara-Cruz M,
Flores-Lopez A, Pichardo-Ontiveros E, Tovar AR,
Torres N. Effect of a dietary intervention with
functional foods on LDL-C concentrations and
lipoprotein subclasses in overweight subjects with
hypercholesterolemia: Results of a controlled
trial. Clin Nutr 2021;40(5):2527-34.dyuuuvesney

32. Sedaghat A, Shahbazian H, Rezazadeh
A, Haidari F, Jahanshahi A, Latifi SM, et al. The
effect of soy nut on serum total antioxidant, en-
dothelial function and cardiovascular risk factors
in patients with type 2 diabetes. Diabetes Metab
Syndr 2019;13(2):1387-91.

33 . Ruscica M, Pavanello C, Gandini S,
Gomaraschi M, Vitali C, Macchi C, et al. Effect of
soy on metabolic syndrome and cardiovascular
risk factors: a randomized controlled trial. Eur J
Nutr 2018;57:499-511.

34. Liu ZM, Ho SC, Chen YM, Ho S, To K,
Tomlinson B, et al. Whole soy, but not purified
daidzein, had a favorable effect on improvement
of cardiovascular risks: a 6-month randomized,
double-blind, and placebo-controlled trial in
equol=producing postmenopausal women. Mol
Nutr Food Res 2014;58(4):709-17.

35. Padhi EM, Blewett HJ, Duncan AM, Guz-
man RP, Hawke A, Seetharaman K, et al. Whole
soy flour incorporated into a muffin and con-
sumed at 2 doses of soy protein does not lower
LDL cholesterol in a randomized, double-blind
controlled trial of hypercholesterolemic adults. J
Nutr 2015;145(12):2665-74.

36. Jenkins DJ, Wong JM, Kendall CW, Esfa-
hani A, Ng VW, Leong TC, et al. Effect of a 6
month vegan low-carbohydrate (‘Eco-Atkins’) diet
on cardiovascular risk factors and body weight in
hyperlipidaemic adults: A randomised controlled
trial. BMJ open 2014;4(2):e003505.

37. Bakhtiary A, Yassin Z, Hanachi P, Rahmat
A, Ahmad Z, Jalali F. Effects of soy on metabolic
biomarkers of cardiovascular disease in elderly
women with metabolic syndrome. Arch Iran med
2012;15(8):462-468.

38. Liu ZM, Ho SC, Chen YM, Ho YP. The
effects of isoflavones combined with soy protein
on lipid profiles, C-reactive protein and cardiovas-
cular risk among postmenopausal Chinese wom-
en. Nutr Metab Cardiovasc Dis 2012;22(9):712-9.

39. Tabibi H, Imani H, Hedayati M, Atabak S,
Rahmani L. Effects of soy consumption on serum
lipids and apoproteins in peritoneal dialysis pa-
tients: a randomized controlled trial. Perit Dial Int
2010;30(6):611-8.

259



MIATNITHAN Eﬁi\‘iWEJ']U’WﬁQﬂiﬁ’]ﬁ

Udonthani Hospital Medical Journal

40. Lerman RH, Minich DM, Darland G,
Lamb JJ, Chang JL, Hsi A, et al. Subjects with ele-
vated LDL cholesterol and metabolic syndrome
benefit from supplementation with soy protein,
phytosterols, hops rho iso-alpha acids, and Acacia
nilotica proanthocyanidins. J Clin Lipidol .2010;4
(1):59-68.

4 1. Shidfar F, Ehramphosh E, Heydari |,
Haghighi L, Hosseini S, Shidfar S. Effects of soy
bean on serum paraoxonase 1 activity and lipo-
proteins in hyperlipidemic postmenopausal wom-
en. Int J Food Sci Nutr 2009;60(3):195-205.

42. Santo AS, Cunningham AM, Alhassan S,
Browne RW, Burton H, Leddy JJ, et al. NMR analy-
sis of lipoprotein particle size does not increase
sensitivity to the effect of soy protein on CVD risk
when compared with the traditional lipid profile.
Appl Physiol Nutr Metab 2008;33(3):489-500.

4 3. Jenkins DJ, Kendall CW, Marchie A,
Faulkner D, Vidgen E, Lapsley KG, et al. The effect
of combining plant sterols, soy protein, viscous
fibers, and almonds in treating hypercholesterole-
mia. Metabolism 2003;52(11):1478-83.

44, Rice BH, Cifelli CJ, Pikosky MA, Miller GD.
Dairy components and risk factors for cardiometa-
bolic syndrome: recent evidence and opportuni-
ties for future research. Adv Nutr 2011;2(5):396-
407.

45. Anderson JW, Bush HM. Soy protein ef-
fects on serum lipoproteins: a quality assessment
and meta-analysis of randomized, controlled
studies. J Am Coll Nutr 2011;30(2):79-91.

46. Yun H, Su W, Zhao H, Li H, Wang Z, Cui
X, et al. Effects of different exercise modalities on
lipid profile in the elderly population: A meta-
analysis. Medicine 2023;102(29):e33854.

Susuatu 3 funaw 2568 unAUUTUUTY 17 quiey 2568 Suasifiud 7 nsngiau 2568

260



