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ARTICLE INFO ABSTRACT

Keywords: Background objectives: The effects of soy protein supplementation on anthropometric parameters and body
Soy protein composition indices of healthy adults is equivocal. The aims of this systematic review and meta-analysis were to
Weight assess the effects of soy protein supplementation on weight and body composition of healthy adults in clinical
Fat mass

trial studies.

Methods: A systematic search of literature was carried out on clinical trial studies in PubMed, Scopus, Cochrane's
library and ISI Web of Science Direct up until November 2017. From 492 studies initially retrieved, only 8
articles with 6, 5 and 4 arms included in the meta-analysis of the effects of soy protein supplementation on body
weight, Fat free mass and Fat mass, respectively, with 120 participants in the intervention group and 119
participants in the control group.

Results: Results of the fixed effect model meta-analysis showed that soy protein supplementation had no sig-
nificant effects on body weight (0.94kg, 95% CI: —2.41, 4.30kg; P = 0.58), fat-free mass (0.6 kg, 95% CI:
—0.21, 1.41; P = 0.14) or fat mass (0.43 kg, 95% CI: —2.18, 3.03; P = 0.74) in healthy exercising adults.
Conclusions: Results of this meta-analysis study does not confirm any significant beneficial effects of soy protein

Fat-free mass
Meta-analysis

supplementation on weight and body composition in healthy adults.

1. Introduction

Soy is regarded a high quality protein source, with relatively
abundant levels of essential amino acids (Ha and Zemel, 2003). Epi-
demiological studies have confirmed the beneficial effects of soy-foods
consumption in lowering the incidence of several chronic diseases, in-
cluding chronic heart disease, osteoporosis, diabetes type 2 and various
hormone-related cancers (Sacks et al., 2006; Ma et al., 2008; Nagata
et al.,, 2007; Nanri et al., 2010). The protein content of the soy bean
comprises approximately 40% of its dried weight (Medic et al., 2014);
for this reason, soy protein is one of the most popular supplements,
alongside whey protein, for active and exercising adults, and is used to
facilitate a higher protein intake for the improvement of body compo-
sition indices (Tang et al., 2009; Yang et al., 2012). One clinical trial
study in non-resistance training men and women found that consuming
whey protein supplements could result in 3.6 Kg increases in lean body
mass (LBM) in compared to people consuming isocaloric carbohydrate
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containing supplements (Volek et al., 2013). However, the results of a
systematic review and meta-analysis contended this, asserting that
whey protein supplementation could only modestly increase LBM, and
has no significant effect on total fat mass (Bergia et al., 2018).

The effects of soy protein consumption on anthropometric para-
meters and body composition are conflicting in several clinical trial
studies, conducted on people undergoing physical exercise-based in-
terventions. One study showed that consuming a soy protein supple-
ment, adjunct to non-resistance-based training for 9 months, resulted in
2.6 kg increase in LBM (Volek et al., 2013). Whilst further work has
shown that adding soy protein to normal milk consumption, in post-
menopausal women, combined with resistance training for 16 weeks,
significantly increases muscle strength in this population (Orsatti et al.,
2018). Contrastingly, Maesta et al. concluded that soy protein supple-
mentation does not significantly influence the indices of body compo-
sition in post-menopausal women undergoing resistance-based exercise
(Maesta et al., 2007). Due to the equivocality in the literature regarding
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Fig. 1. Flowchart of study selection for inclusion trials in the systematic review.

the effect of soy protein consumption on body composition indices, and
a dearth of meta-analytical assessments, the aim of the present study
was to systematically review and meta-analyze the effects of soy protein
supplementation on weight and body composition of healthy adults in
clinical trial studies.

2. Methods
2.1. Search strategy and study selection

The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines were adopted to perform this systematic
review and meta-analysis. Initially, two independent researchers con-
ducted a systematic search of literature, using online databases;
PubMed, Scopus, Cochrane's library and ISI Web of Science Direct, with
now lower date restriction, and an upper date restriction of November
2017, with following terms, as contained in titles, abstracts and key-
words: “Obesity OR overweight OR LBM OR FFM OR lean mass OR fat
free mass OR body fat OR BMI OR body mass index OR body mass OR
adiposity OR body composition OR body size OR fat mass OR lean body
mass OR body weight” and “Athlete OR elite OR exercise OR training
OR sport” and “Soy OR soya OR soy protein OR soybean”. Language
restriction was not imposed. Manual search in reference list of relevant
articles was also performed to supplement the search process.

2.2. Inclusion and exclusion criteria

To be included in the systematic review and meta-analysis, articles
were required to meet the following inclusion criteria; 1) studies were

controlled clinical trials of oral supplementation of soy protein, 2)
studies reported mean or median values of body weight, fat mass and
fat free mass with standard deviation (SD), standard error of the mea-
surement (SEM) or 95% confidence intervals (CI) at the beginning and
the end of the study, 3) the study was performed with healthy, ex-
ercising adults. Additionally, articles were excluded if; 1) there was
combined supplementation of soy protein with other types of protein
(whey, egg, etc.), 2) studies had no control or placebo group, 3) studies
did not have enough data at baseline and final value of body weight, fat
mass, fat free mass, 4) studies were observational.

2.3. Data extraction and quality assessment

Duplicated articles were first removed, then titles and abstracts
screened by two independent authors (OA, MZ) for relevance to the
topic. Following this, full-texts of selected articles were retrieved and
assessed for eligibility. Any disagreement between two researches were
discussed and reconciled with the help of third author (EY). Quality
assessment of trials was done by use of Jadad scale, which scores trials
for reporting randomization, blinding, number and reasons of dropouts
(Jadad et al., 1996). The characteristics of included studies were ex-
tracted in a tabulated spreadsheet as; first author's name, year of pub-
lication, original country, sample size in intervention and control
groups, dosage and duration of soy protein supplementation and study
design. The extracted population characteristics were; sex, mean age,
BMI, baseline and final value of body weight, fat mass and fat free mass
in control and supplementation groups. All anthropometric values were
reported as kg.
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Fig. 2. Pooled effect size of fixed effect model of soy protein supplementation on body weight (kg).
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4. Discussion

Protein ingestion, especially after resistance training, can improve
muscle protein synthesis in exercising adults (Stearns et al., 2010).
However, results of this meta-analytical study was revealed that the

Obesity Medicine 14 (2019) 100083

consumption of soy protein supplements had no beneficial effects on
weight and body composition of healthy adults.

Several studies have sought to compare the effects of varying
sources of protein supplementation, particularly whey versus soy pro-
tein, on muscle mass and strength in response to an exercise interven-
tion. In this regard, the consumption of skimmed milk after resistance
exercise has been shown to result in gaining greater LBM in comparison
to soy-based beverages with equivalent protein, macronutrient and
caloric content (Hartman et al., 2007); whilst Lacroix and colleagues
revealed greater capacity of milk protein in muscle accretion after re-
sistance exercise (Lacroix et al., 2006). This phenomenon may be pu-
tatively attributed to the higher branched chain amino acids (BCAAs)
exit in milk protein, which can alter the flux of certain amino acids into
muscles for protein anabolism; where some empirical data exists to
support the claim that adding BCAAs to soy protein can improve muscle
metabolism in healthy elderly subjects (Engelen et al., 2007). However,
Haub et al. in a study on older men, comparing different sources of
animal and vegetable proteins concomitant to resistance training,
concluded that when protein intake is adequate, both meat- and soy-
based diets could facilitate a significant increase in strength, and induce
muscle accretion through sustaining a positive nitrogen balance (Haub
et al., 2002).

Moeller et al. in a clinical trial study on post-menopausal women
lasting 24 weeks, showed that whilst soy protein supplementation could
significantly increase hip lean mass, it cannot prevent fat deposition in
the abdominal cavity (Moeller et al., 2003). Whereas Thomson et al.
showed that soy protein ingestion during resistance exercise, in healthy
older adults, could attenuate muscle strength, and that this effect may
be mediated through the isoflavone content of soy, which can reduce
post-exercise serum levels of testosterone (Thomson et al., 2016). The
results of recent meta-analysis study assessing the effects of whey
protein supplementation on body composition parameters in women,
showed that this supplementation only can increase lean body mass as
much as 370 gr, without conferment of significant effects on fat mass.
Additionally, the authors noted that energy restriction augmented the
beneficial effects of whey protein supplementation (Bergia et al., 2018).

It is conceivable that free radicals produced during exercise could
induce muscle damage and limit the amount of fat-free mass gain
during exercise. It is believed that the isoflavones, saponins and other
antioxidant content present in soy protein could neutralize free radicals
produced during exercise, and possibly, result in beneficial effects on
body composition (Clarkson, 1995). Another mechanism purportedly
justifying the beneficial effects of soy protein consumption on body
composition is that isoflavone content of this protein can alter lipo-
protein metabolism through interacting with peroxisome-proliferator
activated receptors (PPARs), which can affect energy metabolism via
influencing the expression of genes involved in metabolic pathways,
including fatty acids oxidation and glucose homeostasis (Morifuji et al.,
2006; Ronis et al., 2009).

Although the results of present meta-analysis showed no hetero-
geneity between studies included in the final analysis, we performed
sub-group analysis based on duration of intervention. The results re-
vealed no significant differences in weight and body composition of
healthy adults when the duration of soy protein supplementation was
less than 12 weeks, versus studies lasting at least 12 weeks (data are not
shown). One limitation of this study is the sparse number of clinical
trials that remained in the final step of quantitative synthesis, this was
because of the paucity of studies conducted on the topic. Small sample
size of subjects in included studies is another limitation of this meta-
analysis which can probably justify these insignificant results. Another
limitation of our study is assuming lean body mass and fat-free mass are
equivalent. Although lean body mass is not the same as fat-free mass,
and it have small percent of lipid as essential fat, which are necessary
for normal body functioning (Miiller et al., 2009), for purposes of sta-
tistical analyses, we equated lean body mass to fat-free mass, this was
due to the lack of standardized reporting in the included studies.
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5. Conclusions

The results of current meta-analysis study did not suggest any
beneficial effects of soy protein supplementation on weight and body
composition components in healthy adults. Notwithstanding, it is evi-
dent that more, well-controlled and randomized studies are needed in
order to better elucidate the effects of soy protein supplementation on
body composition indices in healthy adults.
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