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Soy has come a long way since white cubes of tofu
were introduced into Western diets in the 1980s. Promoted

as a healthy protein substitute for meat, some were convinced
right away of its benefit. For others, the food was too bland,
although recipes books have since demonstrated how soy can be
incorporated into tasty, nutritious meals. Other forms of soy
have become available, including tempeh (fermented soybeans),
soy flours, and soy milk. Many reports have appeared, claiming
many health benefits of replacing animal protein with soy. Since
1999, the FDA has permitted a health claim on foods containing
soy.1 The labels may state that consuming 25 grams of soy pro-
tein daily, as part of a diet low in saturated fat and cholesterol,
may reduce the risk of heart disease. In 2000, the American
Heart Association released a scientific advisory recommending
the inclusion of soy protein in heart-healthy diets.2 In spite of
this, only a small proportion of Americans eat soy products at
least once a week. For this reason, dietary supplements have
been made from soy in the hope that they will have the health
benefits of soy. 

Soybeans, like most foods, contain a complex mix of com-
pounds. One component is soy protein, which is used to make
soy flour, soy milk, tofu, and tempeh. Soy also contains a group
of compounds called “isoflavones” that can be isolated from soy
and used to make dietary supplements. These compounds are
antioxidants and have some weak estrogen-like activity. For this
reason, they are also called “phytoestrogens” (phyto means “hav-
ing to do with plants”). Other products made from soy include
soy sauce and soybean oil. The health claims to be discussed here
do not apply to these products because they contain very small
quantities of soy protein and isoflavones.



Replacing animal protein with soy or taking phy-
toestrogen supplements is said to have many benefi-
cial health effects. Some of the most commonly cited
ones are kidney and gastrointestinal diseases, cancer,
osteoporosis, menopausal symptoms, and reproduc-
tive problems. This article will examine only the evi-
dence regarding cardiovascular disease (CVD). This
group of heart-related conditions is the leading cause
of death in women.3 More women die in the United
States from CVD than die from all forms of cancer,
including breast cancer. Almost half a million
women die from CVD, with another 42 million
women having various stages of CVD. Safe and
effective ways to prevent and treat CVD are urgently
needed to promote women’s health.

Study Findings
The earliest evidence of a connection between soy

and CVD came from epidemiological studies. Some
Asian populations have a lower incidence of CVD,
which was suggested to be related to their higher con-
sumption of soy. This association has been borne out in
several epidemiological studies. For example, the
Shanghai Women’s Health Study found that women in
the highest quartile for soy protein consumption had a
75% lower risk of coronary heart disease and an 86%
lower risk of non-fatal myocardial infarctions than
women who consumed the least soy protein.4

Controlled studies of soy consumption have largely
focused on measuring changes in risk factors for
CVD. Numerous early studies found that animals fed
protein of animal origin developed high serum cho-
lesterol levels. When the dietary animal protein was
replaced by soy protein, blood cholesterol levels were
reduced. However, the results were not as beneficial
when similar studies were conducted with humans.5

A 1995 meta-analysis shed light on why different
studies had such variable results.6 The review identi-
fied 38 controlled clinical trials which consistently
found that soy reduced total cholesterol and low den-
sity lipoprotein (LDL) cholesterol levels. Overall, the
meta-analysis found that replacing animal protein
with soy protein led to a 9.3% reduction in serum
cholesterol, a 12.9% reduction in serum LDL-choles-
terol, and a 10.5% reduction in serum triglyceride
levels. Serum high density lipoprotein (HDL) choles-
terol levels were not significantly differently on the
soy diets. 

Further analysis of the data revealed that 77% of the
variability between studies was accounted for by the
initial cholesterol levels of the participants in the stud-
ies. Participants with normal or mildly elevated total
cholesterol levels had no significant reductions in
serum cholesterol when consuming soy. Those with
moderate hypercholesterolemia had significant reduc-
tions in cholesterol levels (7.4%) and those with
severe hypercholesterolemia had even greater reduc-
tions (19.6%). A similar pattern was found with the
LDL cholesterol levels and the triglyceride levels.
This meta-analysis was highly influential in leading
the FDA to approve the use of health claims on the
labels of soy foods.

However, this meta-analysis has been strongly criti-
cized for including low- and high-quality studies with-
out discriminating between them. Also, the analysis
was carried out before studies identified the phytoe-
strogen content of soy products. Thus much variability
existed in the products used in the early studies. Since
the late 1990s, studies have been conducted using soy
protein with phytoestrogens removed, soy protein with
phytoestrogens, and phytoestrogen supplements (in
pill form). A 2006 review found seven studies where
animal protein was replaced with soy protein with
phytoestrogens removed.5 Only two of the studies
showed significant reductions in LDL cholesterol.
Combining all the studies, the LDL levels on average
dropped 1-2% but this required about 50 g soy per day.
This represents half of the average daily protein con-
sumption in the United States. 
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While this suggests an important role for phytoe-
strogens in soy’s impact on CVD, other studies have
not supported this hypothesis. More recent, higher-
quality studies of soy protein containing phytoestro-
gens have found smaller beneficial effects.7 A meta-
analysis found that replacing animal protein with 36 g
soy protein led to an average 4% reduction in LDL
cholesterol and a 3% elevation in HDL cholesterol.
However, the results were not affected by the dose of
soy protein or phytoestrogens.

Another 19 studies have examined the effects of iso-
lated phytoestrogens on serum lipids.5 Only three of
these studies showed reductions in LDL cholesterol,
with the overall average effect being no change. Signif-
icant changes were not found for HDL cholesterol lev-
els or triglyceride levels, and there was no dose effect. 

Six studies have examined the effect of soy protein
with phytoestrogens on blood pressure. Only one of
six studies found a significant reduction in blood
pressure, with the overall average reduction being 1
mmHg.5 Another five studies that examined the effect
of phytoestrogens alone on blood pressure found no
significant effect. 

A comprehensive review of the clinical evidence on
soy for all health outcomes was published by the
Agency for Healthcare Research and Quality in 2005.8

The report found that CVD was the outcome with
most research. However, no controlled studies were
found that examined the clinical impact of soy con-
sumption on CVD itself. All the controlled studies
measured changes in various CVD risk factors. A total
of 68 studies of serum lipid levels were found, with
the amount of soy consumed varying considerably.
Very few studies were given a “good quality” rating,
about half were of fair quality, and another consider-
able number were of poor quality. The authors con-
cluded that replacing animal protein with soy protein
may have a small beneficial effect on serum lipid lev-
els, but much further research is needed before recom-
mendations can be given with confidence. 

Cautions
Soy is generally well tolerated by most people,

although a very small number of people can be aller-
gic to it. Soy can cause mild gastrointestinal problems
in some people. Those with cancers that are sensitive
to estrogen (some breast cancers) should avoid soy. 

Concerns have been raised about the long-term
effects on infants of consuming large amounts of soy
instead of breast milk or dairy products.9 The estrogen-
like effects of soy and phytoestrogens can cause devel-

opmental damage in certain animals. Such adverse
effects have not been shown in humans, though the
effects of phytoestrogens on human development
remain largely unknown. These concerns led Israel’s
health ministry in 2005 to warn that soy products
should be limited in children and avoided in infants.10

Other countries have issued similar concerns. Current
recommendations are that soy infant formula should
not be used without medical reasons, such as when
infants have an allergy or other medical problem mak-
ing consumption of cow’s milk inadvisable. The breast
milk of women consuming large quantities of soy will
contain high concentrations of phytoestrogens,
although the effects of this are unknown.9

Dosage
The usual recommendations are to include about

25 g of soy protein in the daily diet. This can be done
with four glasses of soy milk, one-third of a brick of
tofu, or one serving of soy protein powder. Reported
health benefits are based on studies where animal
protein was replaced by soy protein. Soy supplements
usually recommend 50 mg of phytoestrogens daily.
However, labeling of phytoestrogen supplements is
not standardized, leading to much variability. Some
show the amounts of individual phytoestrogens and
others give a combined weight of all phytoestrogens,
though calculated in varying ways. 

Conclusion
Most people could benefit from replacing some

animal protein with soy protein to increase the pro-
portion of plant products in their diet. Early enthusi-
asm for the cardiovascular benefits of soy has waned
as higher quality studies have found fewer beneficial
effects. However, some reduction in LDL cholesterol
has consistently been demonstrated, though not to
the original extent. In contrast, studies with phytoe-
strogen supplements have consistently found no car-
diac benefit. In general, infants should not be fed soy
formula unless there is a medical reason to avoid
breastfeeding or cow’s milk.   ❖
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Soda Bulge: Soft Drinks 
and Metabolic Syndrome
By Russell H. Greenfield, MD
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Source: Dhingra R, et al: Soft drink consumption and risk of

developing cardiometabolic risk factors and the metabolic syn-

drome in middle-aged adults in the community. Circulation.

2007;116:480-488.

Taking data from participants in the fram-
ingham offspring study (a 1971 off-shoot of the

original Framingham observational cohort), Dhingra
and colleagues sought to determine whether there
was an association between soft drink consumption
and the development of metabolic risk factors, alone
and in combination (metabolic syndrome), in com-
munity-dwelling middle-aged adults (mean age =
52.9 years, analysis on 6,039 person-observations).
Subjects were free of metabolic abnormalities at
baseline, and underwent detailed medical evaluations
every four years, at which time the person’s medical
history was updated and a complete standardized
physical examination was performed that included
anthropometry, blood pressure measurement, and
laboratory assessment of vascular risk factors. At the
index examination, subjects were asked to report the
average number of 12-oz servings of soft drinks con-
sumed per day in the preceding year. Daily soft drink
consumption information was also collected via a
physician-administered questionnaire at each study
visit from the 4th (1987-1991) to the 6th (1995-
1998) examination cycles; that examination ques-
tionnaire did not, however, elicit information regard-
ing consumption of regular vs diet drinks (this infor-
mation was taken from the self-administered Food
Frequency Questionnaire (FFQ) completed by partic-
ipants at the 5th (1992-1995) and 6th examination
cycles). With a mean follow-up period of four years,
analysis was performed for subjects who had attend-
ed any two consecutive examinations from the 4th to
the 7th (1998-2001) examination cycles.

Approximately 35% of participants reported con-
suming ≥ one soft drink/day in response to the exami-
nation questionnaire (data based on all 3 examina-
tions); in comparison, only 22% of subjects reported
intake of at least one soft drink/day in response to the
FFQ. In cross-section, with age and sex-adjusted
models, those subjects who consumed ≥ one soft
drink/day had a higher prevalence of metabolic syn-
drome than those drinking < one/day (Odds Ratio
[OR] = 1.48). Consumption of ≥ one soft drink/day
was associated with increased odds of developing
metabolic syndrome (OR = 1.44), obesity (OR =
1.31), increased waist circumference (OR = 1.30),
impaired fasting glucose (OR = 1.25), higher blood
pressure (OR = 1.18), hypertriglyceridemia (OR =
1.25), and low HDL-C (OR = 1.32). People who had
≥ one soda per day had a 25-32% higher adjusted risk
of developing each individual metabolic trait with the
exception of hypertension (achieved only borderline
significance). Serum total cholesterol, LDL-C, physi-
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cal activity index, and alcohol consumption did not
vary across categories of soft drinks consumed. The
higher prevalence of metabolic syndrome with higher
intakes of soda was consistent for drinking both
sweetened and diet sodas, and stratification of analy-
ses by the presence or absence of caffeine did not
appreciably alter results. Dhingra et al conclude that
for community-dwelling, middle-aged adults, soft
drink consumption, whether diet or regular, is asso-
ciated with a higher prevalence and incidence of
multiple metabolic risk factors, as well as metabolic
syndrome. 

Comments
Results of this trial should send a chill through

those of us who enjoy soft drinks on a regular basis,
especially among parents. Soft drink consumption
has steadily increased for more than three decades,
across all age groups, including children, and has
been tied to development of obesity and diabetes in
children and adolescents, as well as hypertension in
adults. Some experts believe that the effects of soft
drinks on metabolic traits may vary according to age,
sex, and baseline body weight. It is striking that find-
ings of elevated risk for metabolic derangement with
increasing intake of soft drinks held true even for
both diet and decaffeinated products. This may be
partly explained by indications that those who enjoy
soda regularly, even diet drinks, often adhere to rela-
tively unhealthy diets high in saturated and trans fats,
are more likely to be sedentary individuals, and fre-
quently use tobacco products.

For the purposes of this study, metabolic syndrome
was defined as the presence of three or more of the
following constellation of findings: waist circumfer-
ence ≥ 35 inches (women) or 40 inches (men), fasting
blood glucose ≥ 100 mg/dL, serum triglycerides ≥
150 mg/dL, blood pressure ≥ 135/85, and HDL-C <
40 mg/dL (men) or < 50 mg/dL (women). Problems
with the trial include recall bias inherent in the use of
FFQs, the variance reported between the two
employed measures of soda consumption, and lack of
generalizability of results (all subjects were Cau-
casian Americans); the study exhibited high quality in
other realms, however, including large sample size,
and analytical adjustments made respecting multiple
potential confounders.

These alarming results may not surprise some,
especially as relates to sweetened soft drinks. High
fructose corn syrup is the primary sweetener used to

produce soft drinks, and may contribute to weight
gain, increased insulin resistance, and elevated
triglyceride levels. Concerns exist that other ingredi-
ents in popular soft drinks may contribute not only to
insulin resistance, but also to systemic inflammation.
In addition, leaning towards caffeine-free or no-calo-
rie options does not appear protective.

Dhingra et al are quick to point out the major
shortcoming of observational trials, namely that
observed associations are not always causal in rela-
tion; however, a wealth of data support abandoning
soft drinks in favor of healthier fare. Results of this
trial give practitioners added fodder with which to
help patients avoid metabolic problems and cardio-
vascular disease.   ❖

Under Your Skin: Maternal
Stress, Childhood Eczema
By Russell H. Greenfield, MD

Dr. Greenfield is Clinical Assistant Professor, School of Medicine,

University of North Carolina in Chapel Hill, and Visiting Assistant

Professor, University of Arizona, College of Medicine in Tucson; he

reports no financial relationship relevant to this field of study.

Source: Faught J, et al: Stress in mothers of young children with

eczema. Arch Dis Child. 2007;92:683-686.

Faught and colleagues, of this small australian
trial, sought to measure stress levels in mothers of

young children (ages one month to 5 years) with
eczema, to examine the relationship between severity of
eczema and maternal stress levels, and to compare these
levels of stress with those reported for other chronic
diseases of childhood. Mothers (n = 33, mean age 33.8
years) were recruited from hospital-based outpatient
clinics (55%) or while their child was hospitalized for
eczema management (45%). Maternal stress was deter-
mined using a validated measure (the Parenting Stress
Index-Long Form, or PSI), and results were compared
with published data for healthy children and those with
specific health disorders. Eczema severity was gauged
using the Eczema Area and Severity Index (EASI) score
and the Investigators’ Global Assessment (IGA) score.
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The mean age of children in the study was 2.8
years, and severity of eczema was in the low-to-mod-
erate range. Mothers of the children with eczema had
significantly higher total stress scores (mean PSI of
259.6) compared to mothers of healthy children
(mean PSI = 222.8), as well as mothers whose chil-
dren had other significant chronic maladies such as
insulin-dependent diabetes (IDDM, mean PSI =
218.1) and profound deafness (mean PSI = 221.7).
Their stress scores were comparable to those of par-
ents whose children suffer with severe developmen-
tal disorders, as well as those requiring home enteral
feeding. Almost half the mothers of children with
eczema had stress level scores indicating a need for
professional intervention. Higher levels of stress
were associated with more severe eczema, but total
stress scores were not significantly correlated with
age of the child. As a concluding statement, Faught
et al strongly recommend that moderate-to-severe
childhood eczema be widely regarded as the signifi-
cant chronic disease it is, and that focused attention
be paid to the caregivers (most often the child’s
mother), for whom stress levels are equivalent to
those typically associated with the care of children
with severe developmental and physical disorders.

Comment
Prior data show that a diagnosis of eczema in

childhood has ramifications far beyond the physical
that include family dynamics, financial considera-
tions, and emotional challenges to the primary care-
giver, who often experiences significant anxiety, as
well as depression. With an estimated prevalence of
10-16% in westernized countries, it is clear that most
primary care providers, and many specialists alike,
come in contact with people touched by this disorder.
Many, however, likely perceive eczema as a trivial
cutaneous disorder causing mild-to-moderate discom-
fort, and perhaps a mild degree of disfigurement. The
chronic nature of the disorder, the meticulous skin
care that is warranted, the frequent flare-ups requiring
treatment, the frequent behavioral issues noted in
children with eczema (increased incidence of irri-
tability and fearfulness, as well as impaired sleep),
and the indirect effects on family members all take a
toll, apparently even more of a toll than that usually 
associated with childhood disorders like IDDM. Prior
to publication of these data, it seems reasonable to
assume that most practitioners had little concept of 
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the extent of the impact of childhood eczema beyond
that on the child with the disorder.

Results of the trial are compelling, but the sample
size is small, and only one practitioner assessed
eczema severity. The message is clear, however. Practi-
tioners must attend to those caring for young children
with eczema and help them manage the significant
family-wide stress associated with the disorder. Faught
et al recommend support groups, appropriate spousal
support, and referral to sources of credible informa-
tion. In addition, a practitioner’s compassionate
demeanor, along with careful consideration of proven
stress management techniques (such as breath work,
meditation, and counseling) may go a long way
towards validating the caregivers’ experience, and so
help them better cope with their circumstances.   ❖
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CME Instructions
Physicians participate in this continuing medical

education program by reading the article, using the
provided references for further research, and study-
ing the questions at the end of the article. Partici-
pants should select what they believe to be the cor-
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CME Questions
35. Soy was proposed to be beneficial in preventing car-

diovascular disease because:
a. animals that eat soy do not get cardiovascular disease.
b. populations where more soy is eaten typically have

lower incidence of cardiovascular disease.
c. randomized controlled trials demonstrated clinically

that soy prevents cardiovascular disease.
d. All of the above

36. The most consistent beneficial effect of soy in controlled
trials is:
a. reduced LDL cholesterol.
b. elevated HDL cholesterol.
c. elevated total cholesterol.
d. reduced number of hearts attacks.

37. Which of the following statements is NOT TRUE
regarding childhood eczema?
a. It is a chronic disorder affecting 10-16% of children

in westernized countries.
b. It is commonly characterized by periods of remis-

sion and exacerbation.
c. It is frequently associated with behavioral issues.
d. There is typically minimal impact on the quality of

life for affected children and their families.
e. Family-wide stress is commonly seen.

Answers:35. (b); 36. (a); 37. (d)
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CAM users more likely to exhibit
positive health behaviors

Users of complementary and alternative medicine
(CAM) are also more likely to engage in positive

health behaviors, says a recent study.

Researchers had wanted to see to what extent CAM users
engage in positive health behaviors, such as smoking ces-
sation or increased physical activity, and/or exhibit fewer
health risk factors, such as obesity. The researchers did a
cross-sectional regression analysis using data from the
2002 National Health Interview Survey. Data were collect-
ed in-person from 31,044 adults throughout the 50 states
and the District of Columbia. 

After controlling for a range of other factors, the
researchers found that engaging in leisure-time physical
activity, consuming alcohol but not being a current heavy
drinker, and being a former smoker are independently asso-
ciated with the use of CAM. Obese individuals are slightly
less likely to use CAM than individuals with a healthy
body-mass index. No significant associations were
observed between receipt of an influenza vaccine and CAM
use, the researchers say.

The fact that CAM users tend to pursue generally healthy
lifestyles suggests that they may be open to additional rec-
ommendations toward optimizing their health, the
researchers conclude. For more information on this study,
see the Aug. 27 article in BMC Public Health.

FDA warns consumers to avoid
two supplements that contain
unauthorized drugs

The FDA has recently warned consumers about buying
and using supplements that were found to contain unau-
thorized drugs. These products are:

• Red Yeast Rice and Red Yeast Rice/Policosanol Com-
plex, sold by Swanson Healthcare Products and manufac-
tured by Nature's Value and Kabco, respectively; and
Cholestrex, sold by Sunburst BiOrganics. These products
were found to contain lovastatin, the active pharmaceuti-
cal ingredient in Mevacor®, a prescription drug approved
for marketing in the United States as a treatment for high

cholesterol. The red yeast products have been promoted as
dietary supplements for treating high cholesterol. 

These red yeast rice products can threaten health because
lovastatin can cause severe muscle problems leading to
kidney impairment, the FDA says. This risk is greater in
patients who take higher doses of lovastatin or who take
lovastatin and other medicines that increase the risk of
muscle adverse reactions. These medicines include the
antidepressant nefazodone, certain antibiotics, drugs used
to treat fungal infections and HIV infections, and other
cholesterol-lowering medications. 

The FDA has issued warning letters advising Swanson
and Sunburst BiOrganics to stop promoting and selling
the products. The FDA warning letters state that the
products Red Yeast Rice, Red Yeast Rice/Policosanol
Complex, and Cholestrex, sold on the firm's web sites,
are unapproved new drugs that are marketed in violation
of the Federal Food, Drug, and Cosmetic Act. The warn-
ing letters are available on FDA's web site: www.access-
data.fda.gov/scripts/wlcfm/recentfiles.cfm. The FDA
advises consumers who use any red yeast rice product to
consult their health care provider if they experience
problems that may be due to the product.

• METABOSLIM Apple Cider Vinegar brand dietary sup-
plement. Confidence of Port Washington, NY, has issued
a voluntary nationwide recall in the United States and
Canada of one lot of the supplement, which was found to
contain sibutramine, an FDA-approved drug used as an
appetite suppressant for weight loss.

The recalled lot has the number 3001006, EXP. 102009
and UPC CODE: 92483 00102. This lot was primarily sold
in Canada. The product is sold in a plastic bottle with white
and red labeling and contains 60 gelatin capsules.

Confidence has been informed by the FDA that lab analy-
sis of METABOSLIM samples found that the product con-
tains undeclared sibutramine The FDA has not approved
METABOSLIM as a drug; therefore, the safety and effec-
tiveness of this product is unknown.

Sibutramine is known to substantially increase blood
pressure and/or pulse rate in some patients and may
present a significant risk for patients with a history of
coronary artery disease, congestive heart failure,
arrhythmias, or stroke. No illnesses or injuries have
been reported to the company to date in connection with
this product.   ❖
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