
Soy foods may offer significant health benefits to men, such as lowering 
the risk of prostate cancer, heart disease and more. As this fact sheet will 
discuss, men need not fear the risk of feminization.

Soy Connection Fact Sheet

INTRODUCTION

SOY  + MEN’S
HEALTH

Much of the research on the health effects of soy 
foods has focused on postmenopausal women. In 
large part, this focus is because among commonly 
consumed foods the soybean is a uniquely-rich 
source of isoflavones, a group of naturally-
occurring plant chemicals that are classified as 
phytoestrogens although they differ at both the 
molecular and clinical level from the hormone 
estrogen. The presence of isoflavones in soy foods 
has led to concerns that consuming soy feminizes 
men. However, extensive clinical data show this 
concern to be unwarranted as neither soy foods 
nor isoflavones affect circulating testosterone1  
and estrogen2 levels nor adversely affecting  
sperm or semen parameters.3,4

Furthermore, there are several reasons for 
encouraging men to make soy foods a part of their 
diet. For example, soy protein supplementation 
leads to gains in strength and lean tissue in men 
engaged in resistance exercise training. These 
gains in strength are similar to supplementing 
with whey protein.5 There is also intriguing but 
very speculative evidence, that soy reduces risk of 
developing prostate cancer.6 In addition, clinical 
studies show that soy protein modestly lowers 
low-density-lipoprotein cholesterol levels.7-9

Studies show that soy protein 
modestly lowers low-density-
lipoprotein cholesterol levels.

ISOFLAVONES SOY PROTEIN QUALITY

PROSTATE CANCER PREVENTION HORMONES

 LEAN TISSUE ACCRETION  FERTILITY



Cholesterol levels will also be lowered when  
soy foods replace common sources of protein 
because of the favorable change in the fatty  
acid content of the diet.9 Many soy foods are  
rich sources of polyunsaturated fat. Additionally,  
a new peer-reviewed manuscript published in  
the British Journal of Nutrition, “Perspective on the 
health effects of unsaturated fatty acids and commonly 
consumed plant oils high in unsaturated fat,” 75 
concludes that consumption of seed oils high in 
unsaturated fatty acids - especially the omega-6 
PUFA linoleic acid most prevalent in soybean oil 
– are associated with lower risk of cardiovascular 
disease (CVD) and coronary heart disease, as well 
as type 2 diabetes. Overall, the data shows that 
both soy foods and soybean oil can positively 
contribute to the health of men. Research has 
shown that soy is safe for men to consume and 
that they may benefit from including soy foods 
and soybean oil in their diet.

Research has shown that soy is 
safe for men to consume and that 
they may benefit from including  
soy foods in their diet.

KEY TAKEAWAYS FOR PATIENT CARE

1.	 Clinical studies show that neither soy nor  
isoflavone intake affects circulating estrogen 
or testosterone levels, even when intake 
exceeds typical Japanese intake.

2.	 Clinical studies show that soy protein 
modestly lowers low-density lipoprotein 
cholesterol levels.

3.	 Evidence shows that soy reduces risk  
of developing prostate cancer.

4.	 Extensive clinical data shows concern over 
soy leading to feminization in men to be 
unwarranted, as neither soy foods nor 
isoflavones affect circulating testosterone  
and estrogen levels nor adversely affecting 
sperm or semen parameters.

5.	 Generally, more refined soy products such 
as isolated soy protein have much lower 
isoflavone concentration (mg/g protein)  
than traditional Asian soy foods. 

6.	 Soy protein supplementation leads to gains 
in strength and lean tissue in men engaged in 
resistance exercise training - offering gains 
in strength that are similar to supplementing 
with whey protein.

7.	 Soy protein reduces exercise-induced 
inflammation and oxidation, which may  
give soy some advantages over other  
high-quality proteins.

HORMONE LEVELS AND FERTILITY

Two case study reports62-63, each describing an 
individual man, plus a case-control study64 that 
evaluated the relationship between diet and  
sperm count and concentration, appear to 
underline concerns that soy feminizes men.  
One case report described a 60-year-old man  
who developed gynecomastia likely as a result  
of a dramatic rise in circulating estrogen levels.62 
These levels were ten-fold higher than the levels 
following discontinuation of soy consumption. In 
the other case report, a 19-year-old male vegan 
developed low testosterone levels, loss of libido 
and erectile dysfunction.63



If soy consumption was in fact responsible for 
the observed feminizing effects, it is because 
such excessive amounts were consumed in the 
context of an unbalanced and likely nutrient-
deficient diet. Coincidentally, both men reportedly 
ingested 360 mg/d isoflavones, an intake about 
9-fold higher than is typical for Japanese men 
consuming a traditional diet. 

Most importantly, clinical studies show that 
neither soy nor isoflavone intake, even when 
intake exceeds typical Japanese intake, affects 
circulating estrogen or testosterone levels. In 
support of these conclusions is a meta-analysis 
that included 32 studies (including the two noted 
above) and 36 treatment groups that found there 
were no significant effects of soy protein or 
isoflavone intake on levels of total testosterone, 
sex hormone binding globulin, free testosterone 
or the free androgen index.1 Studies published 
subsequent to this analysis are supportive of this 
conclusion.37, 65-68 Also, a narrative review that 
included nine clinical studies found no effect  
of soy on estrogen levels.2 

Studies found no effect  
of soy on estrogen levels.

Research published subsequent to this review is 
supportive of this conclusion.37, 69, 74 The results 
of a small pilot case-control study raised concern 
that soy could adversely impact male fertility. 
Chavarro et al.70 found that men who were 
classified as soy-consumers had lower sperm 
concentration than non-consumers of soy. 
However, there were several limitations to this 
research. For example, about half of the decreased 
sperm concentration resulted from an increase 
in ejaculate volume, which accounts for sperm 
concentration decreasing but not sperm count.  
It is biologically implausible that soy consumption 
would increase ejaculate volume. 

Furthermore, clinical studies, two of which 
were published in full manuscript form, found 
that isoflavone exposure does not impact sperm 

or semen parameters. In one of these, healthy 
volunteers took a daily supplement containing 
40 mg isoflavones for two months.3 In another, 
32 healthy young men consumed diets in random 
order for 57 days that were supplemented with 
milk protein isolate or isolated soy protein 
containing a high or low amount of isoflavones4. 
In the third study, 20 volunteers were randomized 
to three different groups in which they were 
provided 60, 320 or 480 mg/d isoflavones for 
three months.71 A notable finding is that sperm 
concentration was unaffected in response to such 
large amounts of isoflavones. Interestingly, a 
case report described a benefit from isoflavone 
supplementation in a male with low sperm 
concentration who was unable to father a child. 
Daily isoflavone supplementation for six months 
led to normalization of sperm quality and 
quantity and to the birth of a healthy infant.72  
As a result, the authors of this report suggest  
that isoflavones may be a treatment for low 
sperm concentration.



Finally, in a cross-sectional study involving 184 
men from couples undergoing infertility treatment 
with in vitro fertilization, male partner’s intake 
of soy foods and soy isoflavones was unrelated 
to fertilization rates, proportions of poor quality 
embryos, accelerated or slow embryo cleavage 
rate, implantation, clinical pregnancy and live 
birth among couples attending an infertility 
clinic.73 This study was conducted by the authors 
of the previously cited case-control study that 
raised concerns about the impact of soy on  
sperm concentration.70 

ISOFLAVONES

Soy foods are uniquely rich sources of isoflavones. 
Genistein, daidzein and glycitein account for 
approximately 50, 40 and 10 percent, respectively, 
of the total isoflavone content of the soybean.10 
Average isoflavone intake among older Japanese 
men is about 40 milligrams per day (mg/d), 
which is the amount provided by about 10 to  
12 g of soy protein from traditional soy foods.11

Each serving (e.g., 1 cup soy milk 
or ½ cup tofu or edamame) of a 
traditional soy food provides about 
25 mg of isoflavones or 3.5 mg 
isoflavones per gram of protein.

Generally, more refined soy products such as 
isolated soy protein have much lower isoflavone 
concentrations (mg/g protein) than traditional 
Asian soy foods.

Isoflavones are diphenolic nonsteroidal molecules 
that have a chemical structure similar to the 
hormone estrogen. Consequently, they are able  
to bind to both estrogen receptors (ER) and 
to exert estrogen-like effects under certain 
experimental conditions. For this reason, 
isoflavones are commonly referred to as 
phytoestrogens. However, isoflavones are 
also classified as selective estrogen receptor 

modulators (SERMs).12 SERMs can function as 
ER agonists. ER antagonists or have no effects 
at all in tissue that possess ERs. The preference 
of isoflavones to bind to and activate ERβ in 
comparison to ERα is thought to account for 
the SERM-like properties of these soybean 
constituents.12 The two ERs when activated,  
can have very different and sometimes even 
opposite physiological effects. 

It is not surprising that isoflavones and estrogen 
differ at the molecular and clinical level, since 
small differences in chemical structure can  
result in huge differences in physiological  
effects. For example, although phytosterols  
and cholesterol are almost identical in structure 
(much more so than estrogen and isoflavones), 
phytosterols lower circulating cholesterol levels13 
whereas cholesterol very modestly raises blood 
cholesterol.14 Thus, isoflavones should not be 
equated with estrogen, and for that matter, 
isoflavones should not be equated with soy foods 
because like all foods, soy foods contain hundreds 
of biologically active components.



SOY PROTEIN QUALITY AND  
LEAN TISSUE ACCRETION

The importance of maintaining muscle mass 
throughout life for optimal health is becoming 
increasingly apparent.15 While it is true that most 
American men meet or exceed the recommended 
dietary allowance (RDA) for protein, this may not 
be the case for as much as 40 percent of older 
men.16 Furthermore, some data suggests that 
the RDA may be too low and that protein intake 
exceeding the RDA may be advantageous.17-19  
For men >65 years of age, estimates are that  
the current RDA is underestimated by about  
30 percent.20 Soy foods are good choices for 
meeting dietary protein needs because they 
provide high-quality protein.21

Soy foods are good choices for meeting 
dietary protein needs because they 
provide high-quality protein.

The digestibility of soy protein from different 
sources ranges from about 90 to 100 percent.22-27 
Soy protein also has an excellent amino acid 
profile. In contrast to other legume proteins,  
the content of the sulfur amino acids (methionine 
and cystine), the limiting amino acids in 
legume proteins, is sufficient to meet biological 
requirements.21 Not surprisingly, the protein 
digestibility corrected amino acid scores for soy 
protein from different sources range from about 
0.9 to 1.0, the latter being the highest possible 
score. These values are similar to the values 
for animal proteins and much higher than the 
scores for nearly all other plant proteins.21 The 
high quality of soy protein is also evident when 
evaluating protein quality using the digestible 
indispensable amino acid score.28,29

Despite the high quality of soy protein, claims 
have been made that soy protein is not a good 
choice for men wanting to increase muscle 
mass.30 However, according to a published  
meta-analysis, soy protein supplementation  
leads to gains in strength and lean tissue in 
individuals engaged in resistance exercise 
training to a similar extent as whey protein 
supplementation, despite soy protein being  
lower in leucine than whey.5 Leucine is the  
amino acid primarily responsible for triggering 
muscle protein synthesis.31 

Whey protein is generally considered to be the 
optimal protein for building muscle, and in acute 
studies (<5 hours), it stimulates muscle protein 
synthesis to a much greater extent than soy 
protein.30 However, it appears that these short-
term studies are poor predictors of the effects 
observed in longer-term studies (>6 weeks 
duration) that examined strength and lean tissue 
accretion. In fact, data suggests that protein 
amount is much more important than protein 
type with respect to lean body mass accretion.32 
Having said that, soy protein may actually have 
some advantages over other high-quality proteins 
by reducing exercise-induced inflammation and 
oxidation.33-35 There is also evidence that the 
combination of soy protein and whey protein  
may have advantages over either protein alone.36,37



Protein intake greatly exceeding the protein RDA 
is not likely to adversely affect renal function 
in healthy individuals38 but protein amount and 
type in individuals at risk of developing renal 
disease may be an important consideration.39 

Evidence suggests a more rapid progression of 
chronic kidney disease among men than women, 
and that men subjected to experimental kidney 
injury show worse renal damage compared to 
females. In this regard it is notable that a meta-
analysis of clinical studies by Jing et al.40 found 
that isoflavone-rich soy protein significantly 
decreased serum creatinine, serum phosphorus, 
C-reactive protein and proteinura in predialysis 
patients. Serum phosphorus levels often become 
abnormally high in individuals whose renal 
function is compromised, so replacing animal 
protein with soy protein could be helpful. The 
aforementioned analysis also found that soy 
protein helped maintain the nutritional status  
of dialysis patients.40 A previously published 
meta-analysis41 found similar results as the  
one by Jing et al.40

PROSTATE CANCER

Prostate cancer is the second most commonly 
diagnosed cancer in men worldwide. According 
to the International Agency for Research on 
Cancer’s GLOBOCAN database, 1.4 million men 
were diagnosed with prostate cancer in 2022, 
accounting for 14 percent of all cancers in men.42 
Interest in the role that soy may play in reducing 
risk of developing prostate cancer dates back 
three decades.43 In large part, the initial focus on 
prostate cancer can be attributed to the historically 
lower prostate cancer mortality rates in Asian soy 
food-consuming countries.44 

The low rates of prostate cancer among Asian 
countries compared to Western countries and 
in particular Japan, a country with a high 
socioeconomic status, have led to attempts to 
identify factors responsible for this difference. 
Similarly the relatively recent rise in prostate 
cancer rates has occurred in many Asian countries. 

Source: U.S. Department of Agriculture, Agricultural Research Service, Beltsville 
Human Nutrition Research Center. FoodData Central. [Internet]. [cited 1/20/2025]. 
Available from: https://fdc.nal.usda.gov/ 

SOURCES OF SOY PROTEIN

SOY FOOD SERVING SIZE
GRAMS  
OF SOY 
PROTEIN

Fortified Soy Milk 1 cup 6-7

Soy Yogurt, Vanilla 100g 7

Soy Protein Beverage 1 scoop 6

Soy Breakfast Patty 2 patties 11

Soy Protein Bar 1 bar 14

Soy Chips 1 oz 7

Soynut Butter 2 tbsp 7

Soynuts, Roasted, Unsalted 1 cup 11

Tofu 3 oz 10

Edamame 1 cup 11

Soy Burger 1 patty 13-14

Soy Protein Isolate 1 oz 13

Tempeh 1 cup 6



To this point, the age-adjusted Japanese prostate 
cancer mortality rate per 100,000 men was as low 
as 0.5 in 1950, 3.2 in 1970 and 8.6 in 1998.45 While 
there may be many factors contributing to this 
increase, westernization of the diet is thought to 
be an important one. Conversely, the consumption 
of soy foods has been proposed to contribute to 
the historically low rates. 

Applegate et al.6 conducted a meta-analysis 
of 30 epidemiologic studies that evaluated the 
relationship between soy and soybean isoflavones 
and prostate cancer risk. The data show that soy 
consumption is protective against prostate cancer. 
More specifically, intake of total soy foods (p < 
0.001), genistein (p=0.008), daidzein (p=0.018), 
and unfermented soy foods (p < 0.001) was each 
significantly associated with a reduced risk of 
cancer. In contrast, neither soy food intake nor 
circulating isoflavones were associated with 
advanced prostate cancer, although very few 
studies evaluated this association. Overall, total  
soy food intake was associated with a 29% 
reduction in risk (relative risk [RR], 0.71; 95% 
confidence interval: 0.58, 0.85, p < 0.001).

However, it is important to point out that when 
sub-analyzing the data according to the type 
of epidemiologic study, protective effects were 
noted in case-control (n=9; RR = 0.61) but not in 
cohort studies (n=7; RR = 0.90). Cohort studies 
carry more weight within the epidemiologic 
community. For this reason, the analysis by 
Perez-Cornago et al.46 is particularly interesting. 
These authors evaluated the relationship 
between serum isoflavone levels from individuals 
participating in one of seven prospective studies, 
two from Japan (241 cases and 503 controls) 
and five from Europe (2,828 cases and 5,593 
controls). No relationship between isoflavone 
levels and risk was noted in European men. In 
contrast, in men from Japan, when comparing 
fourth quartile with first quartile genistein levels, 
the odds ratio (95% confidence interval) was 
0.70 (0.45, 1.10). Although this finding was not 
quite statistically significant, it is suggestive of a 
protective effect. The lack of effect in European 
men is not surprising given their negligible soy 
intake. Western epidemiologic studies involving 
the general population are unable to provide 
meaningful insight into the health effects of 
soy foods because intake is too low to expect 
physiological effects to result.47

In addition to the epidemiologic research, several 
investigators have evaluated the effects of 
isoflavone exposure on prostate specific antigen 
(PSA) levels. PSA is the most common clinical 
test for the detection of prostate cancer, although 
its use in routine screening has recently been 
challenged.48-51 While several studies showed that 
isoflavones favorably affect PSA levels, overall 
this research has produced very mixed results.52-58 

Finally, neither of the two large long-term trials 
that evaluated the effects of isoflavone exposure 
on the progression of prostate cancer reported 
benefits. However, in one of these studies, men in 
the soy group received only approximately 24 mg 
genistein daily.59 This is a relatively low genistein 
dose for men who had already undergone radical 
prostatectomy for the treatment of prostate 
cancer. In the other study, in addition to the 



SUMMARY AND CONCLUSIONS

Soy foods can play an important role in the 
diets of men. They provide high-quality protein 
and healthy fat. Soy protein modestly lowers 
blood cholesterol levels and is a good choice for 
those wanting to increase muscle mass. There is 
speculative evidence that soy foods reduce risk  
of developing prostate cancer. Finally, there  
is no meaningful clinical evidence that soy 
feminizes men as it does not affect circulating 
levels of estrogen or testosterone or affect  
sperm or semen.
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For more information visit SoyConnection.com or contact info@soyconnection.com

United Soybean Board’s 77 volunteer farmer-leaders work on behalf of all U.S. soybean farmers 
to achieve maximum value for their Soy Checkoff investments. These volunteers create value by 
stewarding investments in research, education and promotion with the vision to deliver sustainable 
soy solutions to every life, every day across the priority areas of Health & Nutrition, Innovation & 
Technology, Infrastructure & Connectivity and Exports. As stipulated in the federal Soybean Promotion, 
Research and Consumer Information Act, the USDA Agricultural Marketing Service has oversight 
responsibilities for USB and the Soy Checkoff.


