
Establishing healthful eating habits early in life is important for 
two reasons. First, childhood eating habits track into adulthood 
and changing adult dietary behavior is difficult.1-5 Second, evidence 
suggests that healthy behaviors during childhood and adolescence 
can affect the risk of developing certain chronic diseases later in 
life.6-9 For example, childhood obesity is associated with an increased 
mortality from cardiovascular disease in adulthood, independent  
of adult weight.10 Early lifestyle factors are also known to affect  
the likelihood of developing breast cancer during adulthood.11  
These observations are important given that 20 percent of U.S. 
children are obese12 and diseases once seen primarily in adults,  
such as hypertension13 and Type 2 diabetes mellitus,14 are  
increasingly common in childhood.

It is also recognized that the beginning stages of chronic  
diseases, such as coronary heart disease, are already apparent  
in adolescents.15, 16 In addition, there is an emerging epidemic  
of non-alcoholic fatty liver disease (NAFLD) estimated to affect 
millions of obese children.17, 18 A recently published autopsy study 
found that 9.6 percent of the American population, 2-19 years old, 
and 38 percent of the obese individuals within this age range have 
NAFLD19. NAFLD can progress to non-alcoholic steatohepatisis 
(NASH), which is characterized by oxidative stress, inflammation, 
apopotosis and fibrogenesis.20 Recent animal data suggest soy  
may help to prevent the development of NAFLD.21

Given the importance of early-life dietary behavior, it is essential to 
understand how the nutritional attributes of soyfoods may impact 
the health of young people from infancy through the teenage years. 
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Soy Infant Formula
Although breast milk is the ideal food for infants,22 about one- 
third of women choose not to or cannot breastfeed. Of those  
who choose breastfeeding, most switch to formula feeding at  
some point in the infant’s first year.23 Commercially-prepared, 
fortified infant formulas are appropriate to supplement or replace 
human milk during the first year of life. Cow’s milk formula is the 
most commonly used product, but about 13 percent of infants  
are fed soy infant formula (SF) for some period of time.24 

An allergy to milk protein is among the most common reasons 
for placing an infant on SF. There is clear evidence that SF is 
hypoallergenic relative to cow’s milk formulas.25 However, because 
10-14 percent of infants who are allergic to cow’s milk formula 
are also allergic to SF, the American Academy of Pediatrics (AAP) 
suggests that many infants with documented cow’s milk protein 
allergy (CMA) should be switched directly to a hydrolyzed protein 
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formula.26 In contrast, an Australian panel of experts recently 
concluded that SF is an appropriate alternative for infants over  
6 months old who demonstrated immediate food allergy to cow’s 
milk and delayed reaction in the form of atopic eczema and other 
gastrointestinal syndromes.27 Furthermore, recent UK research 
found that, of the 60 percent of all infants with CMA initially 
treated with SF, only 9 percent remained symptomatic.28 In contrast, 
of the 18 percent of patients treated with extensively hydrolyzed 
formula, 29 percent remained symptomatic. The results from a  
small retrospective study from Portugal, which evaluated children 
with persistent CMA, also suggest soy formula may have advantages  
over hydrolyzed formulas.29

Isoflavones in Diets of Infants Fed Soy Formula
An estimated 20 million people in the United States consumed  
SF during infancy since it first became commercially available in  
the 1960s.24 Several cases of goiter were identified in the mid-1960s 
in infants using SF but this problem was eliminated soon thereafter 
with the advent of iodine fortification of the formula.30-32 Since 
then, no thyroid problems specifically related to SF use have been 
identified and research shows that infants fed SF grow and develop 
normally.24, 33-36 All SFs are fortified with iodine, iron, methionine, 
carnitine and taurine, and contain 20 percent more calcium and 
phosphorous than cow’s milk formulas. However, SF may be 
contraindicated for infants with congenital hypothyroidism who 
require synthetic thyroid hormone.37 This is because of evidence 
suggesting soy protein is one of a number of factors that may 
interfere with the absorption of thyroid medication.38

Despite its long history of use, SF has become controversial in recent 
years due to the naturally high isoflavone content of the soybean.39, 40 
Isoflavones, often referred to as phytoestrogens, exhibit estrogen-like 

effects under certain experimental conditions.41 However, isoflavones 
are not the same as estrogen. Research in adults shows that many 
biological measures that are affected by the hormone estrogen are not 
affected by isoflavones.42-62 Furthermore, soy protein, which is used in 
SF, is not the same as isoflavones. Most importantly, there is no clinical 
evidence in infants that SF consumption leads to adverse effects.33, 63, 64 
Especially noteworthy in this regard are the results from a unique study 
underway at the Arkansas Children’s Nutrition Center, University  
of Arkansas for Medical Sciences.

In this study, breast buds, uterus, ovaries, prostate and testicular 
volumes were assessed by ultrasonography in 40 breastfed, 41 milk 
formula fed and 39 SF fed infants at 4 months of age.65 In all cases, 
SF fed infants were similar to breastfed or milk formula fed infants 
whereas, unexpectedly, milk formula fed infants had greater mean 
ovarian volume and greater numbers of ovarian cysts per ovary than 
did breastfed infants. The clinical relevance of these findings is unclear. 
Additional data from this research group continues to show that  
for a variety of health outcomes, infants fed SF fall well within the  
normal ranges.66

Long-term data are limited, but in one retrospective study no 
meaningful differences in a host of biological parameters between 
adults fed SF or cow’s milk formula as infants were noted.67 Interestingly, 
results from a very small and very preliminary study found that girls 
fed SF as infants were 40-60 percent less likely to develop breast cancer 
as adults compared to women who were fed breast milk, cow’s milk 
formula or a combination of both.68

A comprehensive review published in 2004 summarized views on 
the isoflavone content of SF with this statement: “The evidence 
from laboratories showing biological activities at doses or tissue 
concentrations relevant to soy fed infants is difficult to reconcile with 
the long record of uneventful use of these formulas.”69 This sentiment 
is similar to the current position of the AAP, which was issued in 2008: 
“… although studied by numerous investigators in various species, 
there is no conclusive evidence from animal, adult human, or infant 
populations that dietary soy isoflavones may adversely affect human 
development, reproduction, or endocrine function.”26

Nevertheless, because the types of safety-related research that can be 
conducted in humans are limited, animal studies are frequently cited in 
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support of potential adverse effects of SF. Results of these studies may 
be of questionable value due to the many physiological differences 
between animals and humans. Furthermore, many animals, including 
rodents and monkeys, metabolize isoflavones very differently than 
humans.70, 71  In 2006, the National Toxicology Program (NTP) Center 
for the Evaluation of Risks to Human Reproduction evaluated the 
safety of soy formula. Although their initial conclusions supported the 
safety of soy formula use, no final report was issued.72, 73 In 2009, the 
NTP again took up this issue.

The conclusion of the 14-member panel of independent scientists  
was that there was “minimal concern” (the five levels of concern  
are negligible concern, minimal concern, some concern, concern and 
serious concern) about the safety of SF. Two panel members dissented 
from this consensus opinion, one in favor of “negligible concern”  
and the other in support of “some concern.”  In response to the NTP 
report, the AAP submitted a formal letter to the NTP, which is part  
of the public record, in which they stated their position that there  
is negligible concern about the safety of SF.

Effects of Soy Protein on 
Cholesterol Levels in Children
As with adults, clinical research in children shows that soy protein 
directly lowers serum cholesterol levels and improves levels of 
other lipids.74-78 In the most recent study, when soy protein (average 
intake 0.5 g/kg body weight) was incorporated into the diets of 
children and adolescents (mean age 8.8 years; range 4-18 years) with 
familial and polygenic hypercholesterolemia, low-density lipoprotein 
cholesterol decreased by 6.4 percent beyond the 11 percent 
decrease that occurred in response to the adoption of a standard 
low-saturated fat diet during the three-month run-in period.78 Thus, 
soy protein used in combination with other dietary therapies may 
reduce cholesterol levels to target goals.79

Soy protein may also serve as an adjunct to therapy in children taking 
medication for lowering cholesterol, thereby reducing the required 
dose which may help to minimize or eliminate side effects.

Soy Protein Quality
Soyfoods provide high-quality protein and are generally low in 
saturated fat.80 Soy protein can meet the protein needs of growing 
children. In 2000, the U.S. Department of Agriculture removed limits 
on the amount of soy protein that can be used in the National School 
Lunch Program.81

Providing healthful sources of protein without excessive saturated fat 
content is important for children. Higher protein diets are associated 
with greater satiety and weight loss.82 Also, recent evidence in young 
boys shows that consumption of protein above the recommended 
dietary allowance enhances the favorable impact of physical activity 
on bone mineral density.83

However, many protein-rich foods in children’s diets are high in 
saturated fat. Therefore, substituting soyfoods for more traditional 
sources of protein generally improves overall diet quality. Even 
substituting soy protein for part of the beef or pork protein in a 
recipe can lead to a decrease in the fat, saturated fat and calorie 
content for the total entree, as long as portion size stays the same.84, 85 
Similarly, combining cheese, eggs or meat with tofu leads to improved 
nutritional quality of entrees.86

In general, soyfoods help children meet the Dietary Guidelines.84, 86 
Short-term studies show that soyfoods support the normal growth 
and development of children87 and improve growth when substituted 
for legumes in the diets of malnourished preschoolers.88, 89 Thus, 
soyfoods can play an important part in a healthy and varied diet.
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recent discussion.95 One study reported that more than 80 percent 
of infants outgrew their soy allergy by 2 years of age96 whereas a 
more recent study found 70 percent of children outgrow their soy 
allergies by age 10.97 The higher the baseline soy-specific serum  
IgE levels, the longer it takes for this to occur.

Isoflavones in Children’s Diets
Preliminary data suggest that children absorb isoflavones  
to a greater extent than adults.98 Although soyfoods have been 
consumed by Asian children for centuries without any apparent 
adverse effects, there is much interest in identifying the biological 
effects of isoflavones in children. One study with this aim 
examined the effects of isoflavones on high-density lipoprotein 
(HDL) levels in boys.99 HDL levels decrease in boys as they enter 
puberty whereas no such decrease occurs in girls, a difference 
that may be due to the higher estrogen levels in females. Thus, 
it was hypothesized that isoflavone exposure would raise HDL 
levels in boys. However, no such changes occurred; thus, at least 
for this one possible measure of estrogenicity, no effects were 
noted. In agreement, research shows that soy protein has no 
effect on circulating testosterone100 or estrogen levels in men.101-109 

There is also increasing interest in understanding the impact  
of diet on pubertal development because of research indicating  
that pubertal characteristics are occurring at an earlier age 
in American girls.110, 111 One line of thought is that exposure  
to xenoestrogens, including phytoestrogens, may be a factor  
in the advancing age of menarche. For this reason, there is interest 
in determining whether soy intake affects pubertal development. 
There is little to no research that can provide insight into this 
question although recent epidemiologic studies have found that 
both total and animal protein is associated with earlier menarche 
and the development of early pubertal characteristics.112, 113

One adverse effect associated with earlier puberty in girls is an 
increased risk of developing breast cancer later in life. While the 
effect of soy on puberty has not been studied, there is an impressive 
body of research, consisting of both epidemiologic114-117  

Acceptance of Soyfoods in Children’s Diets
Research shows that soyfoods are generally well-accepted by 
children.86, 90, 91 For example, among preschool children, 3-6 years 
old, who attended a Head Start program, children consumed  
soy-enhanced lunches as readily as those made with more 
traditional ingredients, as evidenced by the amounts eaten.90 

Negative beliefs about soy’s palatability persist among some 
populations. When non-vegetarian subjects were told that a 
product contained soy, they were more likely to rate it as “grainy, 
chalky, dry, and unappealing” even when the product did not 
actually contain any soy ingredients.92 Foods containing soy are also 
generally thought by U.S. consumers to be more “healthy tasting.”92 
Ratings reflect the amount of soy consumed by a given individual.

Soy Protein and Allergies
Essentially all food proteins have the potential to cause allergic 
reactions in some individuals. Although soy protein is one of  
the eight food proteins responsible for approximately 90 percent  
of all allergic reactions, these eight foods are not equally allergenic.  
The number of adults allergic to soy is quite small.93 In fact, a recent 
estimate found that milk allergy was 40-fold more common than 
allergy to soy protein.93

The relative number of children allergic to soy protein is almost 
certainly higher than the number of adults because children  
are much more sensitive to dietary proteins in general.94 However, 
most children are thought to outgrow their soy allergies early on 
in life,94 although the pace at which this occurs is a matter of some 
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and animal118, 119 data, indicating that that soy intake when  
young reduces breast cancer risk later in life. This evidence is 
consistent with mounting data that early life events greatly  
impact breast cancer risk.120 The first 20 years of life appear  
to be particularly important.121

Research from the University of Alabama has shown that when  
rats are given the primary isoflavone in soybeans for just a few 
weeks early in life and then put on a typical laboratory diet, 
they develop 50 percent fewer tumors than rats not given this 
isoflavone.118 Isoflavone exposure causes mammary cells to be 
changed in a way that makes them permanently less likely to be 
transformed into cancer cells later in life.122 The protective effects 
of early pregnancy against breast cancer appear to work through 
a similar mechanism.120 The epidemiologic data suggest that quite 
modest amounts (perhaps just 1 serving per day) of soy during  
the early years are likely sufficient to reduce breast cancer risk.114-117  
The period of exposure to soy that is theoretically most protective 
against breast cancer is unclear. Although most studies have focused 
on the teenage years,114, 115, 117 the results from a small study by Korde 
et al.116 suggest soy consumption during childhood may be even 
more protective.

Summary and Conclusions
Establishing good eating habits early in life is important. Childhood 
dietary intake may impact adult chronic disease risk and influence 
eating habits in adulthood. Soyfoods provide important options  
for improving the diets of young people, and research shows that 
these foods are accepted and enjoyed by children. 

Therefore, soyfoods can be viewed as healthy additions to the diets 
of children and adolescents. Other than relatively rare soy protein 
allergy, there is no clinical evidence that soyfoods exert any adverse 
effects. To the contrary, there is evidence suggesting that exposure 
to soy during childhood and adolescence reduces breast cancer risk 
later in life. 

Epidemiologic data suggests that modest 
amounts (perhaps just one serving per day)  
of soy during the early years are likely sufficient 
to reduce breast cancer risk.



34.	 Lasekan JB, Ostrom KM, Jacobs JR, Blatter MM, Ndife LI, Gooch WM, 3rd, Cho S. Growth of 
newborn, term infants fed soy formulas for 1 year. Clin. Pediatr. (Phila). 1999, 38, 563-71.

35.	 American Academy of Pediatrics. Committee on Nutrition. Soy protein-based formulas: 
recommendations for use in infant feeding. Pediatrics. 1998, 101, 148-53.

36.	 American Academy of Pediatrics. Committee on Nutrition. Hypoallergenic infant formulas. 
Pediatrics. 2000, 106, 346-9.

37.	 Conrad SC, Chiu H, Silverman BL. Soy formula complicates management of congenital 
hypothyroidism. Arch. Dis. Child. 2004, 89, 37-40.

38.	 Messina M, Redmond G. Effects of soy protein and soybean isoflavones on thyroid function 
in healthy adults and hypothyroid patients: a review of the relevant literature. Thyroid. 2006, 
16, 249-58.

39.	 Barrett JR. Soy and children’s health: a formula for trouble. Environ. Health Perspect. 2002, 
110, A294-6.

40.	 Barrett JR. The science of soy: what do we really know? Environ. Health Perspect. 2006, 114, 
A352-8.

41.	 Setchell KD, Zimmer-Nechemias L, Cai J, Heubi JE. Exposure of infants to phyto-oestrogens 
from soy-based infant formula. Lancet. 1997, 350, 23-7.

42.	 Ho JY, Chen MJ, Sheu WH, Yi YC, Tsai AC, Guu HF, Ho ES. Differential effects of oral 
conjugated equine estrogen and transdermal estrogen on atherosclerotic vascular disease 
risk markers and endothelial function in healthy postmenopausal women. Hum. Reprod. 
2006, 21, 2715-20.

43.	 Lakoski SG, Brosnihan B, Herrington DM. Hormone therapy, C-reactive protein, and 
progression of atherosclerosis: data from the Estrogen Replacement on Progression of 
Coronary Artery Atherosclerosis (ERA) trial. Am. Heart J. 2005, 150, 907-11.

44.	 Helgason S, Damber JE, Damber MG, von Schoultz B, Selstam G, Sodergard R. A comparative 
longitudinal study on sex hormone binding globulin capacity during estrogen replacement 
therapy. Acta Obstet. Gynecol. Scand. 1982, 61, 97-100.

45.	 Serin IS, Ozcelik B, Basbug M, Aygen E, Kula M, Erez R. Long-term effects of continuous oral 
and transdermal estrogen replacement therapy on sex hormone binding globulin and free 
testosterone levels. Eur. J. Obstet. Gynecol. Reprod. Biol. 2001, 99, 222-5.

46.	 Reid IR, Eastell R, Fogelman I, Adachi JD, Rosen A, Netelenbos C, Watts NB, Seeman E, 
Ciaccia AV, et al. A comparison of the effects of raloxifene and conjugated equine estrogen 
on bone and lipids in healthy postmenopausal women. Arch. Intern. Med. 2004, 164, 871-9.

47.	 Shulman LP. Effects of progestins in different hormone replacement therapy formulations on 
estrogen-induced lipid changes in postmenopausal women. Am. J. Cardiol. 2002, 89, 47E-54E; 
discussion 54E-55E.

48.	 Marqusee E, Braverman LE, Lawrence JE, Carroll JS, Seely EW. The effect of droloxifene and 
estrogen on thyroid function in postmenopausal women. J. Clin. Endocrinol. Metab. 2000, 
85, 4407-10.

49.	 Abech DD, Moratelli HB, Leite SC, Oliveira MC. Effects of estrogen replacement therapy on 
pituitary size, prolactin and thyroid-stimulating hormone concentrations in menopausal 
women. Gynecol. Endocrinol. 2005, 21, 223-6.

50.	 Davies GC, Huster WJ, Shen W, Mitlak B, Plouffe L, Jr., Shah A, Cohen FJ. Endometrial 
response to raloxifene compared with placebo, cyclical hormone replacement therapy, and 
unopposed estrogen in postmenopausal women. Menopause. 1999, 6, 188-95.

51.	 Meuwissen JH, van Langen H. Monitoring endometrial thickness during estrogen 
replacement therapy with vaginosonography. Radiology. 1992, 183, 284.

52.	 Kaari C, Haidar MA, Junior JM, Nunes MG, Quadros LG, Kemp C, Stavale JN, Baracat EC. 
Randomized clinical trial comparing conjugated equine estrogens and isoflavones in 
postmenopausal women: a pilot study. Maturitas. 2006, 53, 49-58.

53.	 Yildiz MF, Kumru S, Godekmerdan A, Kutlu S. Effects of raloxifene, hormone therapy, and 
soy isoflavone on serum high-sensitive C-reactive protein in postmenopausal women. Int. J. 
Gynaecol. Obstet. 2005, 90, 128-33.

54.	 D’Anna R, Baviera G, Corrado F, Cancellieri F, Crisafulli A, Squadrito F. The effect of the 
phytoestrogen genistein and hormone replacement therapy on homocysteine and 
C-reactive protein level in postmenopausal women. Acta Obstet. Gynecol. Scand. 2005, 84, 
474-7.

55.	 Garrido A, De la Maza MP, Hirsch S, Valladares L. Soy isoflavones affect platelet 
thromboxane A2 receptor density but not plasma lipids in menopausal women. Maturitas. 
2006, 54, 270-6.

56.	 Hall WL, Vafeiadou K, Hallund J, Bugel S, Reimann M, Koebnick C, Zunft HJ, Ferrari M, 
Branca F, et al. Soy-isoflavone-enriched foods and markers of lipid and glucose metabolism 
in postmenopausal women: interactions with genotype and equol production. Am. J. Clin. 
Nutr. 2006, 83, 592-600.

57.	 Katz DL, Evans MA, Njike VY, Hoxley ML, Nawaz H, Comerford BP, Sarrel PM. Raloxifene, soy 
phytoestrogens and endothelial function in postmenopausal women. Climacteric. 2007, 10, 
500-7.

58.	 Cheng G, Wilczek B, Warner M, Gustafsson JA, Landgren BM. Isoflavone treatment for acute 
menopausal symptoms. Menopause. 2007, 14, 468-73.

59.	 Bruce B, Messina M, Spiller GA. Isoflavone supplements do not affect thyroid function in 
iodine-replete postmenopausal women. J Med Food. 2003, 6, 309-16.

60.	 Marini H, Minutoli L, Polito F, Bitto A, Altavilla D, Atteritano M, Gaudio A, Mazzaferro S, 
Frisina A, et al. Effects of the phytoestrogen genistein on bone metabolism in osteopenic 
postmenopausal women: a randomized trial. Ann. Intern. Med. 2007, 146, 839-47.

61.	 Sammartino A, Di Carlo C, Mandato VD, Bifulco G, Di Stefano M, Nappi C. Effects of 
genistein on the endometrium: ultrasonographic evaluation. Gynecol. Endocrinol. 2003, 17, 
45-9.

References
1.	 Mikkila V, Rasanen L, Raitakari OT, Pietinen P, Viikari J. Consistent dietary patterns identified 

from childhood to adulthood: the cardiovascular risk in Young Finns Study. Br. J. Nutr. 2005, 
93, 923-31.

2.	 Mennella JA, Griffin CE, Beauchamp GK. Flavor programming during infancy. Pediatrics. 
2004, 113, 840-5.

3.	 Mennella JA, Beauchamp GK. Flavor experiences during formula feeding are related to 
preferences during childhood. Early Hum. Dev. 2002, 68, 71-82.

4.	 Birch LL. Development of food acceptance patterns in the first years of life. Proc. Nutr. Soc. 
1998, 57, 617-24.

5.	 Anonymous. Guidelines for school health programs to promote lifelong healthy eating. 
Centers for Disease Control and Prevention. MMWR Recomm Rep. 1996, 45, 1-41.

6.	 Adair LS, Prentice AM. A critical evaluation of the fetal origins hypothesis and its 
implications for developing countries. J. Nutr. 2004, 134, 191-3.

7.	 McCormack VA, dos Santos Silva I, De Stavola BL, Mohsen R, Leon DA, Lithell HO. Fetal 
growth and subsequent risk of breast cancer: results from long term follow up of Swedish 
cohort. BMJ. 2003, 326, 248.

8.	 Robinson R. The fetal origins of adult disease. BMJ. 2001, 322, 375-6.

9.	 van der Pols JC, Gunnell D, Williams GM, Holly JM, Bain C, Martin RM. Childhood dairy and 
calcium intake and cardiovascular mortality in adulthood: 65-year follow-up of the Boyd Orr 
cohort. Heart. 2009, 95, 1600-6.

10.	 Must A, Jacques PF, Dallal GE, Bajema CJ, Dietz WH. Long-term morbidity and mortality of 
overweight adolescents. A follow-up of the Harvard Growth Study of 1922 to 1935. N. Engl. J. 
Med. 1992, 327, 1350-5.

11.	 Russo J, Lareef H, Tahin Q, Russo IH. Pathways of carcinogenesis and prevention in the 
human breast. Eur. J. Cancer. 2002, 38 Suppl 6, S31-2.

12.	 Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prevalence of high body mass 
index in US children and adolescents, 2007-2008. JAMA. 2010, 303, 242-9.

13.	 Sorof JM. Prevalence and consequence of systolic hypertension in children. Am. J. Hypertens. 
2002, 15, 57S-60S.

14.	 Lipton RB. Incidence of diabetes in children and youth--tracking a moving target. JAMA. 
2007, 297, 2760-2.

15.	 Berenson GS, Srinivasan SR, Bao W, Newman WP, 3rd, Tracy RE, Wattigney WA. Association 
between multiple cardiovascular risk factors and atherosclerosis in children and young 
adults. The Bogalusa Heart Study. N. Engl. J. Med. 1998, 338, 1650-6.

16.	 Daniels SR, Greer FR. Lipid screening and cardiovascular health in childhood. Pediatrics. 
2008, 122, 198-208.

17.	 Nobili V, Day C. Childhood NAFLD: a ticking time-bomb? Gut. 2009, 58, 1442.

18.	 Roberts EA. Non-alcoholic fatty liver disease (NAFLD) in children. Front. Biosci. 2005, 10, 
2306-18.

19.	 Schwimmer JB, Deutsch R, Kahen T, Lavine JE, Stanley C, Behling C. Prevalence of fatty liver in 
children and adolescents. Pediatrics. 2006, 118, 1388-93.

20.	 Hashimoto E, Tokushige K. Prevalence, gender, ethnic variations, and prognosis of NASH. J. 
Gastroenterol. 2010.

21.	 Kim MH, Kang KS, Lee YS. The inhibitory effect of genistein on hepatic steatosis is linked to 
visceral adipocyte metabolism in mice with diet-induced non-alcoholic fatty liver disease. Br. 
J. Nutr. 2010, 104, 1333-42.

22.	 Breastfeeding and the use of human milk. American Academy of Pediatrics. Work Group on 
Breastfeeding. Pediatrics. 1997, 100, 1035-9.

23.	 Ahluwalia IB, Morrow B, Hsia J, Grummer-Strawn LM. Who is breast-feeding? Recent trends 
from the pregnancy risk assessment and monitoring system. J. Pediatr. 2003, 142, 486-91.

24.	 Merritt RJ, Jenks BH. Safety of soy-based infant formulas containing isoflavones: the clinical 
evidence. J. Nutr. 2004, 134, 1220S-1224S.

25.	 Osborn DA, Sinn J. Soy formula for prevention of allergy and food intolerance in infants. 
Cochrane Database Syst Rev. 2006, CD003741.

26.	 Bhatia J, Greer F. Use of soy protein-based formulas in infant feeding. Pediatrics. 2008, 121, 
1062-8.

27.	 Kemp AS, Hill DJ, Allen KJ, Anderson K, Davidson GP, Day AS, Heine RG, Peake JE, Prescott 
SL, et al. Guidelines for the use of infant formulas to treat cows milk protein allergy: an 
Australian consensus panel opinion. Med. J. Aust. 2008, 188, 109-112.

28.	 Sladkevicius E, Nagy E, Lack G, Guest JF. Resource implications and budget impact of 
managing cow milk allergy in the UK. J Med Econ. 2010, 13, 119-28.

29.	 Dias A, Santos A, Pinheiro JA. Persistence of cow’s milk allergy beyond two years of age. 
Allergol. Immunopathol. (Madr). 2010, 38, 8-12.

30.	 Van Wyk JJ, Arnold MB, Wynn J, Pepper F. The effects of a soybean product on thyroid 
function in humans. Pediatrics. 1959, 24, 752-760.

31.	 Shepard TH, Gordon EP, Kirschvink JF, McLean CM. Soybean goiter. New Engl J Med. 1960, 
262, 1099-1103.

32.	 Pinchera A, MacGillivray H, Crawford JD, Freeman AG. Thyroid refractiveness in an 
athyreotic cretin fed soybean formula. N. Engl. J. Med. 1965, 273, 83-87.

33.	 Klein KO. Isoflavones, soy-based infant formulas, and relevance to endocrine function. Nutr. 
Rev. 1998, 56, 193-204.



90.	 Endres J, Barter S, Theodora P, Welch P. Soy-enhanced lunch acceptance by 
preschoolers. J. Am. Diet. Assoc. 2003, 103, 346-51.

91.	 Reilly JK, Lanou AJ, Barnard ND, Seidl K, Green AA. Acceptability of soymilk as a 
calcium-rich beverage in elementary school children. J. Am. Diet. Assoc. 2006, 106, 
590-3.

92.	 Wansink B, Westgren R. Profiling taste-motivated segments. Appetite. 2003, 41, 323-
7.

93.	 Vierk KA, Koehler KM, Fein SB, Street DA. Prevalence of self-reported food allergy 
in American adults and use of food labels. J. Allergy Clin. Immunol. 2007, 119, 1504-
10.

94.	 Cordle CT. Soy protein allergy: incidence and relative severity. J. Nutr. 2004, 134, 
1213S-9S.

95.	 Skripak JM, Matsui EC, Mudd K, Wood RA. The natural history of IgE-mediated 
cow’s milk allergy. J. Allergy Clin. Immunol. 2007, 120, 1172-7.

96.	 Aaronov D, Tasher D, Levine A, Somekh E, Serour F, Dalal I. Natural history of food 
allergy in infants and children in Israel. Ann. Allergy. Asthma. Immunol. 2008, 101, 
637-40.

97.	 Savage JH, Kaeding AJ, Matsui EC, Wood RA. The natural history of soy allergy. J. 
Allergy Clin. Immunol. 2010, 125, 683-686.

98.	 Halm BM, Ashburn LA, Franke AA. Isoflavones from soya foods are more 
bioavailable in children than adults. Br. J. Nutr. 2007, 1-8.

99.	 Dwyer T, Hynes KL, Fryer JL, Blizzard CL, Dalais FS. The lack of effect of isoflavones 
on high-density lipoprotein cholesterol concentrations in adolescent boys: a 
6-week randomised trial. Public Health Nutr. 2008, 11, 955-62.

100.	 Hamilton-Reeves JM, Vazquez G, Duval SJ, Phipps WR, Kurzer MS, Messina MJ. 
Clinical studies show no effects of soy protein or isoflavones on reproductive 
hormones in men: results of a meta-analysis. Fertil. Steril. 2009.

101.	 Tanaka M, Fujimoto K, Chihara Y, Torimoto K, Yoneda T, Tanaka N, Hirayama A, 
Miyanaga N, Akaza H, et al. Isoflavone supplements stimulated the production of 
serum equol and decreased the serum dihydrotestosterone levels in healthy male 
volunteers. Prostate Cancer Prostatic Dis. 2009.

102.	 Hamilton-Reeves JM, Rebello SA, Thomas W, Slaton JW, Kurzer MS. Isoflavone-Rich 
Soy Protein Isolate Suppresses Androgen Receptor Expression without Altering 
Estrogen Receptor-{beta} Expression or Serum Hormonal Profiles in Men at High 
Risk of Prostate Cancer. J. Nutr. 2007, 137, 1769-1775.

103.	 Goldin BR, Brauner E, Adlercreutz H, Ausman LM, Lichtenstein AH. Hormonal 
response to diets high in soy or animal protein without and with isoflavones in 
moderately hypercholesterolemic subjects. Nutr. Cancer. 2005, 51, 1-6.

104.	 Dillingham BL, McVeigh BL, Lampe JW, Duncan AM. Soy protein isolates of varying 
isoflavone content exert minor effects on serum reproductive hormones in healthy 
young men. J. Nutr. 2005, 135, 584-91.

105.	 Gardner-Thorpe D, O’Hagen C, Young I, Lewis SJ. Dietary supplements of soya flour 
lower serum testosterone concentrations and improve markers of oxidative stress 
in men. Eur. J. Clin. Nutr. 2003, 57, 100-6.

106.	 Mitchell JH, Cawood E, Kinniburgh D, Provan A, Collins AR, Irvine DS. Effect of a 
phytoestrogen food supplement on reproductive health in normal males. Clin Sci 
(Lond). 2001, 100, 613-8.

107.	 Nagata C, Takatsuka N, Shimizu H, Hayashi H, Akamatsu T, Murase K. Effect of 
soymilk consumption on serum estrogen and androgen concentrations in Japanese 
men. Cancer Epidemiol. Biomarkers Prev. 2001, 10, 179-84.

108.	 Higashi K, Abata S, Iwamoto N, Ogura M, Yamashita T, Ishikawa O, Ohslzu F, 
Nakamura H. Effects of soy protein on levels of remnant-like particles cholesterol 
and vitamin E in healthy men. J. Nutr. Sci. Vitaminol. (Tokyo). 2001, 47, 283-8.

109.	 Habito RC, Montalto J, Leslie E, Ball MJ. Effects of replacing meat with soyabean in 
the diet on sex hormone concentrations in healthy adult males. Br. J. Nutr. 2000, 84, 
557-63.

110.	 Euling SY, Herman-Giddens ME, Lee PA, Selevan SG, Juul A, Sorensen TI, Dunkel L, 
Himes JH, Teilmann G, et al. Examination of US puberty-timing data from 1940 to 
1994 for secular trends: panel findings. Pediatrics. 2008, 121 Suppl 3, S172-91.

111.	 Biro FM, Galvez MP, Greenspan LC, Succop PA, Vangeepuram N, Pinney SM, 
Teitelbaum S, Windham GC, Kushi LH, et al. Pubertal Assessment Method and 
Baseline Characteristics in a Mixed Longitudinal Study of Girls. Pediatrics. 2010.

112.	 Rogers IS, Northstone K, Dunger DB, Cooper AR, Ness AR, Emmett PM. Diet 
throughout childhood and age at menarche in a contemporary cohort of British 
girls. Public Health Nutr. 2010, 1-12.

113.	 Gunther AL, Karaolis-Danckert N, Kroke A, Remer T, Buyken AE. Dietary protein 
intake throughout childhood is associated with the timing of puberty. J. Nutr. 2010, 
140, 565-71.

114.	 Shu XO, Jin F, Dai Q, Wen W, Potter JD, Kushi LH, Ruan Z, Gao YT, Zheng W. 
Soyfood intake during adolescence and subsequent risk of breast cancer among 
Chinese women. Cancer Epidemiol. Biomarkers Prev. 2001, 10, 483-8.

115.	 Wu AH, Yu MC, Tseng CC, Stanczyk FZ, Pike MC. Dietary patterns and breast 
cancer risk in Asian American women. Am. J. Clin. Nutr. 2009.

116.	 Korde LA, Wu AH, Fears T, Nomura AM, West DW, Kolonel L, Pike MC, However R, 
Ziegler RG. Childhood soy intake and breast cancer risk in Asian American women. 
Cancer Epid, Biomarkers and Prev. 2009, 18, 1-9.

62.	 Khaodhiar L, Ricciotti HA, Li L, Pan W, Schickel M, Zhou J, Blackburn GL. Daidzein-rich 
isoflavone aglycones are potentially effective in reducing hot flashes in menopausal women. 
Menopause. 2008, 15, 125-32.

63.	 Setchell KD. Assessing risks and benefits of genistein and soy. Environ. Health Perspect. 2006, 
114, A332-3.

64.	 Munro IC, Harwood M, Hlywka JJ, Stephen AM, Doull J, Flamm WG, Adlercreutz H. Soy 
isoflavones: a safety review. Nutr. Rev. 2003, 61, 1-33.

65.	 Gilchrist JM, Moore MB, Andres A, Estroff JA, Badger TM. Ultrasonographic Patterns of 
Reproductive Organs in Infants Fed Soy Formula: Comparisons to Infants Fed Breast Milk 
and Milk Formula. J. Pediatr. 2009.

66.	 Li J, Dykman RA, Jing H, Gilchrist JM, Badger TM, Pivik RT. Cortical responses to speech 
sounds in 3- and 6-month-old infants fed breast milk, milk formula, or soy formula. Dev 
Neuropsychol. 2010, 35, 762-84.

67.	 Strom BL, Schinnar R, Ziegler EE, Barnhart KT, Sammel MD, Macones GA, Stallings VA, Drulis 
JM, Nelson SE, et al. Exposure to soy-based formula in infancy and endocrinological and 
reproductive outcomes in young adulthood. JAMA. 2001, 286, 807-14.

68.	 Boucher BA, Cotterchio M, Kreiger N, Thompson LU. Soy Formula and Breast Cancer Risk. 
Epidemiology. 2008, 19, 165-166.

69.	 Chen A, Rogan WJ. Isoflavones in soy infant formula: a review of evidence for endocrine and 
other activity in infants. Annu. Rev. Nutr. 2004, 24, 33-54.

70.	 Gu L, House SE, Prior RL, Fang N, Ronis MJ, Clarkson TB, Wilson ME, Badger TM. Metabolic 
Phenotype of Isoflavones Differ among Female Rats, Pigs, Monkeys, and Women. J. Nutr. 
2006, 136, 1215-21.

71.	 Badger TM, Gilchrist JM, Pivik RT, Andres A, Shankar K, Chen JR, Ronis MJ. The 
health implications of soy infant formula. Am. J. Clin. Nutr. 2009, 89, 1668S-1672S.

72.	 Rozman KK, Bhatia J, Calafat AM, Chambers C, Culty M, Etzel RA, Flaws JA, Hansen 
DK, Hoyer PB, et al. NTP-CERHR expert panel report on the reproductive and 
developmental toxicity of genistein. Birth Defects Res B Dev Reprod Toxicol. 2006, 
77, 485-638.

73.	 Rozman KK, Bhatia J, Calafat AM, Chambers C, Culty M, Etzel RA, Flaws JA, Hansen 
DK, Hoyer PB, et al. NTP-CERHR expert panel report on the reproductive and 
developmental toxicity of soy formula. Birth Defects Res B Dev Reprod Toxicol. 
2006, 77, 280-397.

74.	 Laurin D, Jacques H, Moorjani S, Steinke FH, Gagne C, Brun D, Lupien PJ. Effects 
of a soy-protein beverage on plasma lipoproteins in children with familial 
hypercholesterolemia. Am. J. Clin. Nutr. 1991, 54, 98-103.

75.	 Widhalm K, Brazda G, Schneider B, Kohl S. Effect of soy protein diet versus standard 
low fat, low cholesterol diet on lipid and lipoprotein levels in children with familial 
or polygenic hypercholesterolemia. J. Pediatr. 1993, 123, 30-4.

76.	 Gaddi A, Descovich GC, Noseda G, Fragiacomo C, Nicolini A, Montanari G, Vanetti 
G, Sirtori M, Gatti E, et al. Hypercholesterolaemia treated by soybean protein diet. 
Arch. Dis. Child. 1987, 62, 274-8.

77.	 Blumenschein S, Torres E, Kushmaul E, Crawford J, Fixler D. Effect of oat bran/soy 
protein in hypercholesterolemic children. Ann. N. Y. Acad. Sci. 1991, 623, 413-5.

78.	 Weghuber D, Widhalm K. Effect of 3-month treatment of children and adolescents 
with familial and polygenic hypercholesterolaemia with a soya-substituted diet. Br. 
J. Nutr. 2008, 99, 281-6.

79.	 Jenkins DJ, Kendall CW, Marchie A, Faulkner DA, Wong JM, de Souza R, Emam 
A, Parker TL, Vidgen E, et al. Effects of a dietary portfolio of cholesterol-lowering 
foods vs lovastatin on serum lipids and C-reactive protein. JAMA. 2003, 290, 502-10.

80.	 Rand WM, Pellett PL, Young VR. Meta-analysis of nitrogen balance studies for 
estimating protein requirements in healthy adults. Am. J. Clin. Nutr. 2003, 77, 109-
27.

81.	 U.S. Department of Agriculture. Modification of the Vegetable Protein Products 
Requirements for the National School Lunch Program, School Breakfast Program, 
Summer Food Service Program and Child and Adult Care Food Program. Fed. 
Regist. 2000, 7 CFR Parts 210, 215, 220, 225 and 226, 12429-12442.

82.	 Astrup A. The satiating power of protein--a key to obesity prevention? Am. J. Clin. 
Nutr. 2005, 82, 1-2.

83.	 Chevalley T, Bonjour JP, Ferrari S, Rizzoli R. High-Protein Intake Enhances the 
Positive Impact of Physical Activity on BMC in Prepubertal Boys. J. Bone Miner. Res. 
2008, 23, 131-42.

84.	 Thomas JM, Lutz SF. Soy protein lowers fat and saturated fat in school lunch beef 
and pork entrees. J. Am. Diet. Assoc. 2001, 101, 461-3.

85.	 McMindes MK. Applications of isolated soy protein in low-fat meal products. Food 
Technology. 1991, 45, 61-4.

86.	 Ashraf HR, Schoeppel C, Nelson JA. Use of tofu in preschool meals. J. Am. Diet. 
Assoc. 1990, 90, 1114-6.

87.	 Egana JI, Fuentes A, Steinke FH, Uauy R. Protein quality comparison of a new 
isolated soy protein and milk in chilean preschool children. Nutr Res. 1983, 3, 195-
202.

88.	 Kay T, Ifeacho CL, Onowu G, Udenze V, Nnamani G, Anazonwu-Bello JN, Ifenu F, 
Modebe V, Emembolu M. Use of soya bean to improve the protein content of the 
diet in West Africa and thus prevent kwashiorkor. J. Trop. Pediatr. Environ. Child 
Health. 1975, 21, 45-8.

89.	 Mathew A, Raut DS. Effect of soyamilk on the growth of malnourished children 
admitted to hospital wards. Ind J Nutr Dietet. 1981, 18, 260-267.



117.	 Lee SA, Shu XO, Li H, Yang G, Cai H, Wen W, Ji BT, Gao J, Gao YT, et al. Adolescent 
and adult soy food intake and breast cancer risk: results from the Shanghai 
Women’s Health Study. Am. J. Clin. Nutr. 2009, 89, 1920-6.

118.	 Lamartiniere CA, Zhao YX, Fritz WA. Genistein: mammary cancer 
chemoprevention, in vivo mechanisms of action, potential for toxicity and 
bioavailability in rats. J Women’s Cancer. 2000, 2, 11-19.

119.	 Peng JH, Zhang F, Zhang HX, Fan HY. Prepubertal octylphenol exposure up-regulate 
BRCA1 expression, down-regulate ERalpha expression and reduce rat mammary 
tumorigenesis. Cancer Epidemiol. 2009, 33, 51-5. 

120.	 Russo J, Mailo D, Hu YF, Balogh G, Sheriff F, Russo IH. Breast differentiation and its 
implication in cancer prevention. Clin. Cancer Res. 2005, 11, 931s-6s.

121.	 Shimizu H, Ross RK, Bernstein L, Yatani R, Henderson BE, Mack TM. Cancers of the 
prostate and breast among Japanese and white immigrants in Los Angeles County. 
Br. J. Cancer. 1991, 63, 963-6.

122.	 Messina M, Hilakivi-Clarke L. Early intake appears to be the key to the proposed 
protective effects of soy intake against breast cancer. Nutr. Cancer. 2009, 61, 792-
798.

03
22

-0
12

01
1-

20
75

The United Soybean Board (USB) is a farmer-led organization comprised of 69 farmer-directors. Working with independent academic researchers 
affiliated with the National Institutes of Health (NIH) and academic institutions, USB has invested millions of dollars into health and nutrition 
research related to soy. Soybean farmers take pride in producing one of the healthiest food crops in the world. To access healthy soy recipes and more 
nutrition information, please visit SoyConnection.com.


