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DEHYDROEPIANDROSTERONE (DHEA) AND ITS SULFATED FORM

(DHEAS) are the most abundant circulating steroid hormones
in humans, produced in large quantities by the adrenal glands and
subsequently converted into androgens and estrogens via enzymatic
pathways in peripheral tissues. In recent years, DHEA has received
much media attention due to data suggesting roles in mood regula-
tion, sexual function, insulin sensitivity, cardiovascular disease, and
cognitive changes with aging. Another question that has been posed
is the effect of DHEA on bone metabolism. 

With claims of increasing bone mineral density (BMD) and
reducing osteoporosis, DHEA has become a popular, albeit poorly
understood, dietary supplement. This article reviews some of the
current literature available on the effect of DHEA on BMD and
explores whether this supplement has any therapeutic role in treat-
ment or prevention of osteoporosis. 

Pharmacokinetics
DHEA and DHEAS are derived from 17-OH pregnenolone in the

steroid synthesis pathway, produced primarily in the zona reticularis
of the adrenal gland. They are the most prevalent circulating hor-
mones in humans. Neither one possesses significant androgenic
activity, but both can be converted to potent sex steroids. DHEA is
the more active form, and its metabolite, DHEAS, is the product of
enzymatic action by 3β-hydroxysteroid sulfotransferase in the
peripheral tissues.1 DHEA levels peak by age 20-24 in men and age
15-19 in women, and then steadily decline so that by age 70, serum
levels are less than 20% of peak ranges.2 The hormone levels vary
significantly between individuals based on numerous other factors
including race, sex, body mass index, nutritional status, alcohol and
tobacco intake, and medications.3
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Most data on exogenously administered DHEA have
focused on oral formulations, though transdermal and
intravenous forms have also been studied. Oral DHEA
has a very low potency and bioavailability, but is con-
verted to DHEAS by intestinal cells and subsequently
acts as a pool from which the body can synthesize more
DHEA, according to animal studies.4

DHEA has a short half-life of 1-3 hours, but DHEAS
is more tightly bound to albumin and has a slower rate of
clearance. This gives DHEAS a longer half-life of 10-20
hours and also helps maintain more constant serum lev-
els.1 DHEAS can be found in a 300- to 500-fold greater
serum concentration than DHEA.5 Transdermal patches
made of various polymers have been developed, offering
close to 100% bioavailability of DHEA in a more con-
tinuous and controlled delivery system (data from rat
studies6). 

Mechanism of Action
The direct mechanism of action of DHEA on bone is

not fully known. Though many of its actions are via the
downstream sex steroids that are derived from it, the
search continues for other receptors that may mediate
additional effects of the hormone.1

Regarding DHEA’s effects on bone metabolism, sev-
eral molecular mechanisms have been postulated. An in
vitro study by Scheven and colleagues examined the
effect of DHEA and its sulfated form on human
osteoblast proliferation and differentiation.7 The investi-
gators found that neither hormone exerted a direct,

independent, significant effect on osteoblastic cells 
as measured by alkaline phosphate activity or osteocal-
cin production, but such effects were observed in a syn-
ergistic fashion when the cells were co-stimulated with
1,25 (OH)

2
D

3
through a mechanism that remains un-

explained.7 Another in vitro study found that DHEA
could indirectly inhibit bone resorption of osteoclasts 
by increasing osteoprotegerin (OPG) production and
decreasing RANKL production in osteoblasts.
RANK/RANKL interaction is needed for differentiation
of osteoclasts, so increased OPG expression in
osteoblasts leads to less binding between RANK on the
surface of osteoclasts and RANKL expressed on
osteoblasts.8

Epidemiologic Studies
Prior work on endogenous sex steroids and BMD has

been inconsistent in finding correlations between DHEA
levels and BMD at various measured sites.9,10 Spector
and colleagues sought to test whether DHEA and other
sex hormones could serve as markers of BMD and,
hence, be useful tests to detect those postmenopausal
patients at risk for osteoporosis.9 They found that
DHEAS correlated weakly with spinal BMD, but not
with femoral BMD. Moreover, no association was
observed between any other sex hormone and BMD. In
another similar study by Nordin and colleagues, 307
untreated postmenopausal women had forearm BMD
measured at the beginning and the end of the five-year
study period.10 The investigators found that serum
DHEAS levels measured at the outset of the study did
not correlate to rate of change in BMD. 

A larger epidemiologic trial was a retrospective
cohort study of 991 older men and women done in 
Rancho Bernardo, CA.11 The study aimed to find any
possible correlation between blood levels of various
endogenous sex steroids between 1984 and 1987 and
subsequent BMD from 1988 to 1991. Patients who
were taking corticosteroids or exogenous sex steroids at
the time of steroid level measurement were excluded
from the trial. The sex steroids measured were total
estradiol, total testosterone, dihydrotestosterone,
estrone, DHEA, and DHEAS. BMD was measured at
the distal radius, midshaft radius, lumbar spine, and
total hip. The primary outcome measurement was BMD
of each measured site by sex steroid level, adjusted for
age, body mass index, cigarette or alcohol use, thiazide
diuretic or thyroid hormone use, former estrogen use,
and leisure exercise. Results of the study found the
strongest link between bioavailable estradiol and BMD.
DHEA was associated with a small, but statistically sig-
nificant, increase in BMD of the forearm, spine, and

14 February 2007

Alternative Medicine Alert, ISSN 1096-942X, is published

monthly by AHC Media LLC, 3525 Piedmont Rd., NE, Bldg.

6, Suite 400, Atlanta, GA 30305. 

SENIOR VICE PRESIDENT/PUBLISHER: Brenda L. Mooney.

ASSOCIATE PUBLISHER: Lee Landenberger.

MANAGING EDITOR: Paula L. Cousins.

GST Registration Number: R128870672. 

Periodical postage paid at Atlanta, GA.

POSTMASTER: Send address changes to Alternative

Medicine Alert, P.O. Box 740059, Atlanta, GA 30374. 

Copyright © 2007 by AHC Media LLC. All rights reserved. No

part of this newsletter may be reproduced in any form or

incorporated into any information-retrieval system without the

written permission of the copyright owner. 

Back Issues: $58 per issue. Missing issues will be fulfilled

by Customer Service free of charge when contacted within

one month of the missing issue’s date.

This is an educational publication designed to present sci-

entific information and opinion to health professionals, to

stimulate thought, and further investigation. It does not pro-

vide advice regarding medical diagnosis or treatment for

any individual case. Opinions expressed are not necessarily

those of this publication. Mention of products or services

does not constitute endorsement. Professional counsel

should be sought for specific situations. The publication is

not intended for use by the layman.

Questions & Comments
Please call Paula Cousins, Managing Editor, at 
(816) 237-1833 between 8:30 a.m. and 4:30 p.m. ET,
Monday-Friday.

Subscriber Information
Customer Service: 1-800-688-2421.

Customer Service E-Mail: customerservice@ahcmedia.com
World-Wide Web: www.ahcmedia.com

Subscription Prices
United States

$299 per year (Student/Resident rate: $165).
Multiple Copies

Discounts are available for multiple subscriptions. For pricing
information, call Steve Vance at (404) 262-5511.

Outside the United States
$369 per year plus GST (Student/Resident rate: $180 plus GST).

Accreditation

AHC Media LLC is accredited by the Accreditation
Council for Continuing Medical Education to provide
continuing medical education for physicians.

AHC Media LLC designates this educational activity for
a maximum of 24 AMA PRA Category 1 CreditsTM.
Physicians should only claim credit commensurate with
the extent of their participation in the activity.

This CME activity is intended for physicians and
researchers interested in complementary and alterna-
tive medicine. It is in effect for 36 months from the date
of the publication.

For CME credit, add $50.



hip, but only in women (unadjusted BMD increase
0.0200-0.0233). 

Clinical Studies
A recent randomized controlled trial conducted by

Jankowski and colleagues examined the effects of oral-
ly administered DHEA on BMD and body composition
in older adults that had low endogenous DHEAS lev-
els.12 Seventy women and 70 men aged 60-88 were ran-
domized to either oral DHEA 50 mg/d or placebo for a
12-month period. The measured variables were BMD,
fat mass, and fat-free mass before and after interven-
tion. The investigators found that compared to placebo,
the DHEA group experienced an increase in BMD
across regions of the hip equally for men and women
(increase of 1.0% at total hip, 1.2% at trochanter, and
1.2% at shaft), and at the lumbar spine (2.2%) in
women alone. Multiple prior studies focusing on a male
population had found no alteration in bone turnover
markers and no increase in BMD in healthy middle-
aged to elderly men consuming doses of DHEA high
enough to cause a substantial increase in serum
DHEA.13,14

In some patients who are taking corticosteroids,
DHEA supplementation may halt bone loss. Van Vol-
lenhoven and colleagues conducted a small, double-
blind, randomized placebo-controlled trial studying 
the effects of DHEA on patients with severe systemic
lupus erythematosus (SLE).15 Severe lupus was defined
as patients with nephritis, serositis, or hematological
manifestations (autoimmune hemolytic anemia or
thrombocytopenia). Twenty-one patients were given
either DHEA 200 mg/d or placebo for six months, fol-
lowed by a six-month open-label period. The patients
were maintained on their prednisone doses (approxi-
mately 40-50 mg/d) as well as any immunosuppressive
medications they may have been taking. The primary
outcome measure was objective evidence of improve-
ment in the nephritis, serositis, or hematologic phenom-
ena. Secondary outcome measures included improve-
ment in the systemic lupus erythematosus disease activ-
ity index score or the systemic lupus activity measure
score, as well as global assessments by patients and
physicians, steroid dosage, and health assessment ques-
tionnaires. Both primary and secondary outcomes were
achieved in more of the patients taking DHEA than
placebo. 

This same study included an additional measure: a
comparison of BMD. BMD was measured in all
patients at baseline and at six months, and in 16 patients
at 12 months. The DHEA group had no significant
change in BMD at the lumbosacral spine, while the

placebo group had a small but statistically significant
reduction (0.05 g/cm2) in bone density at six months 
(P < 0.05), but no further reduction at 12 months. No
significant difference in BMD was seen at the femoral
neck, and during the open-label period, BMD was sta-
ble in both groups. 

In another lupus study, 60 women (mean age 42.6
years) with quiescent SLE were randomized to either
200 mg/d of DHEA or placebo for 12 months.16 Dual-
energy X-ray absorptiometry scores were measured 
at baseline and after the study period. The average 
prednisone dose between the two groups was 5.6 mg/d.
The results of a subgroup analysis in the study showed
no impact of DHEA supplementation on BMD of pre-
menopausal patients with quiescent SLE; however,
there was a small but significant increase in BMD at 
the lumbar spine in postmenopausal patients with qui-
escent SLE who where not already receiving estrogens
or bisphosphonates (1.80% vs. -2.32% in the placebo
group). 

The most recent trial studied effects of DHEA on
BMD, physical performance, body composition, glu-
cose tolerance, and quality of life in a two-year double-
blind, randomized, placebo-controlled trial involving
87 elderly men with low levels of DHEAS and bioavail-
able testosterone and 57 elderly women with low levels
of DHEAS.17 The study was conducted on a generally
healthy elderly population; patients who had any clini-
cally relevant illnesses that could have an effect on out-
come measures were excluded. In the male group, 29
received DHEA, 27 received testosterone, and 31
received placebo. In the female group, 27 received
DHEA and 30 received placebo. The investigators
found that restoring DHEA levels to those considered
high normal for young people yielded statistically sig-
nificant, but very little, improvement in BMD of the
femoral neck for men (median difference 0.02 g/cm2)
and at the distal radius in elderly women (median dif-
ference 0.02 g/cm2) compared to baseline BMD meas-
urements at the beginning of the study. Elderly men
who received testosterone had similarly slight increases
in BMD at the femoral neck (median difference 0.03
g/cm2). No other measured sites (lumbar spine, total
hip, or distal radius) showed any statistically significant
improvement in BMD with DHEA treatment. No bene-
ficial effect was seen in the treatment group regarding
the remainder of the outcome measures. 

Adverse Effects
Overall, DHEA is reasonably well tolerated. Many 

of the side effects are those that are expected with 
supplemental androgenic steroids. The reported side
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effects, many of which are obtained from studies in 
SLE patients, were acne, hirsutism, dyslipidemia (par-
ticularly low HDL-cholesterol), mild transaminase ele-
vation, abdominal pain, insomnia, headache, weight
gain, asthenia, prostate enlargement, metrorrhagia,
breast tenderness, and rash.18 In the recent trial by Nair
et al, there was no significant increase in adverse events
in patients given DHEA when compared to placebo.17

From these trials, it appears that adverse effects of
DHEA are dose-related, with the highest occurrence at
doses of 100-200 mg/d. 

Contraindications and Precautions
Given that DHEA is metabolized to potent androgens

and estrogens, its use is potentially hazardous in patients
with a history of hormone-dependent tumors (breast,
prostate, endometrium) and should therefore be avoided.
A rodent model revealed an increased incidence of hepa-
tocellular carcinoma, but with suprapharmacological
doses of DHEA.19 No such effect has been observed in
humans. 

Patients with other hormone-dependent conditions
such as benign prostatic hypertrophy, endometriosis, and
uterine fibroids should also use caution before taking
DHEA. Women who are pregnant or nursing should
avoid DHEA. Because serum DHEA levels do not drop
significantly until after the third decade of life, DHEA
supplementation is not commonly advised for younger
people. 

Dosage
Various doses of DHEA have been studied for various

potential uses. It has most commonly been given in
doses ranging from 25 mg/d to 200 mg/d. Although
DHEA has a short half-life, its rapid conversion to
DHEAS makes once daily dosing possible. Of the stud-
ies showing the most beneficial effect on bone health,
oral doses were generally in the 50 mg/d to 75 mg/d
range.12,14,20 However, higher doses of up to 200 mg/d
were used in some studies with SLE patients.15,16,18

Because DHEA is considered a nutritional supple-
ment and not a prescription drug, it is exempt from rig-
orous testing by governing agencies to ensure that vari-
ous preparations meet appropriate quality standards
regarding content, dosage, and safety. As a result,
DHEA purchased from one manufacturer may not yield
the same results as those purchased from another manu-
facturer, and the experienced side effects may not be
identical. A study by Genelabs examined 16 different
DHEA products for variations in content, as measured
by high-performance liquid chromatography. Only
seven of 16 products were found to have DHEA content

in accordance with typical product specifications (90-
110% of the label claim).21 One product was found to
have no DHEA, and two others had only trace amounts
detectable. 

Conclusion
DHEA is a generally well-tolerated hormonal supple-

ment that acts via mechanisms that are not yet fully
understood to treat a multitude of medical conditions. Its
use in increasing BMD has been the focus of many stud-
ies that have had mixed results to date. The populations
that seem most likely to benefit are older women and
those who have low baseline serum DHEA levels. How-
ever, any increases in BMD have proven to be quite
small, and modest in comparison to those seen with
more standard therapy such as bisphosphonates. Further,
there are no data to show that lower levels of DHEA
have a direct impact on fractures or that DHEA replace-
ment alone can reduce fracture risk. 

Recommendation
DHEA use is not recommended as a primary means

to increase BMD. Increase in BMD may be observed 
if DHEA is recommended as part of a treatment regi-
men for other diseases, but this increase may not be clin-
ically significant. Furthermore, DHEA is not recom-
mended in patients who have a history of hormone-
sensitive tumor. ❖
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P A R T 1 O F A S E R I E S O N C A R D I O V A S C U L A R D I S E A S E

NUMEROUS EPIDEMIOLOGIC AND CLINICAL STUDIES

have demonstrated the potent cardioprotective ben-
efits of nut consumption on multiple cardiovascular dis-
ease (CVD) risk factors, including both major and
emerging risk factors.1-11 Results of epidemiologic stud-
ies have consistently shown that tree nut consumption
decreases rates of coronary disease events, sudden car-
diac death, diabetes, and gallstones. The clinical studies
conducted to date have assessed the effects of different
tree nuts, including walnuts, almonds, macadamia nuts,
pecans, pistachios, and hazelnuts on lipids and lipopro-
teins, measures of vascular function, blood pressure,
blood glucose levels, and markers of inflammation.
Importantly, the effects have been shown in clinical
studies that have employed a wide variety of study
designs (self-selected, supplement studies, controlled
feeding trials) in different populations, including men
and women of all ages, African Americans, and persons
with diabetes. In addition, mechanistic studies have been
conducted that have provided insights about the underly-
ing biological events that account for the specific cardio-
protective effects of nut consumption. 

Introduction
Nuts, a complex plant food, are low in saturated fatty

acids (SFA) and are rich sources of unsaturated fat, pre-
dominantly monounsaturated fatty acids and omega-6
polyunsaturated fatty acids (PUFA). Some nuts provide
omega-3 PUFA in smaller amounts. Walnuts are the
richest nut source of the omega-3 PUFA α-linolenic acid
(ALA), providing 9-10% of total fatty acids. Pecans and
pine nuts provide 1% and 0.8% of ALA, respectively.
Pistachios, macadamia nuts, and cashews provide 0.2.-
0.3% of ALA. In addition, they also contain several 
nonfat constituents such as plant protein, fiber (includ-
ing soluble fiber), micronutrients (e.g., copper and 

Alternative Medicine Alert 17



magnesium), plant sterols, and other phytochemical
compounds.2 Because nuts have a favorable fatty acid
profile and contain several bioactive compounds that
may confer additional protective effects, there is interest
in evaluating the role of nuts in lowering various risk
factors for CVD and diabetes. 

The unique nutrient profile and fiber content of nuts
beneficially affect lipids and lipoproteins. Nuts are a
source of dietary fiber, and soluble fiber has a blood cho-
lesterol-lowering effect. Collectively, the fatty acid pro-
file and fiber content of nuts can markedly lower LDL-
cholesterol (LDL-C). In fact, the cholesterol reduction
observed in clinical studies of nuts is about 25% greater
than expected.10,12 In a recent review of clinical studies,
10 of 17 controlled feeding studies demonstrated a
decrease in LDL-C that was greater than predicted using
blood cholesterol-predictive equations.10 The predicted
average decrease in LDL-C for these 17 studies was 
-0.23 mmol/L, with an observed decrease of -0.29
mmol/L when comparing the tree nut-rich diet to the
control diet. It has been speculated that other nut con-
stituents such as plant protein and possibly other factors
(yet to be identified) could account for this effect. 

Other nutrients in nuts that favorably affect lipids and
lipoproteins are antioxidants, including vitamin E
(including tocotrienols), other vitamins, and minerals
such as folate, potassium, and magnesium, as well as
non-nutrient bioactive compounds such as phytosterols
and other phytochemical compounds including ellagic
acid, flavonoids, phenolic compounds, and luteolin.2

Many of these could protect LDL-C against oxidative
modification; others reduce cholesterol absorption and
thereby decrease total cholesterol (TC) and LDL-C lev-
els. Thus, the nutrient profile of nuts favorably affects
lipid and lipoprotein CVD risk factors in a diversity of
ways that reflects the portfolio of nutrients they contain. 

Epidemiologic Studies
Results from epidemiologic studies clearly support

the beneficial association between frequent nut con-
sumption and lower risks of CVD. When Fraser et al
analyzed the data from the Adventist Health Study
(AHS), a prospective cohort investigation of 31,208
non-Hispanic white California Seventh-Day Adventists,
the authors found that subjects who consumed nuts fre-
quently (more than four times/week) experienced sub-
stantially fewer fatal coronary heart diseases (CHD)
events (relative risk [RR] 0.52; 95% confidence interval
[CI] 0.36-0.76) and nonfatal myocardial infarctions (MI)
(RR 0.49; 95% CI 0.28-0.85), when compared with
those who consumed nuts less than one time/week.5

These findings persisted after covariate adjustment.

Compared with the group eating nuts less than one
time/week, those who ate them 1-4 times/week had a
22% reduced risk of acute MI, whereas those eating nuts
five or more times/week experienced a 51% reduction in
risk. The data showed that 32% of the nuts consumed
were peanuts (legumes or ground nuts), 29% were
almonds, 16% were walnuts, and 23% were other kinds
of nuts. The authors concluded that frequent nut con-
sumption was protective for both fatal and nonfatal
CHD events. 

A later report from the same group showed that when
compared to those with low intake of nuts, age of CHD
onset in both genders was delayed by about four years
among the AHS population consuming nuts more than
five times/week.13 This was associated with a life
expectancy free of CHD that was longer by 5.6 years
and a CHD risk that was 12% lower. 

In the Iowa Women’s Health Study, which followed
34,500 postmenopausal women for five years, Ellsworth
et al found that coronary mortality was inversely associ-
ated with nut intake.6 After adjustment for established
ischemic heart disease (IHD) risk factors and energy
intake, women who consumed more than one
serving/week of nuts experienced a 40% reduction in
IHD risk compared with those who ate nuts less fre-
quently. A threshold effect seems to exist at a consump-
tion frequency of less than one time/week. Consumption
of nuts a few times per month conferred no appreciable
benefit for IHD, but at a frequency of consumption of
one or more times/week an inverse, graded relation was
observed. It should be noted that only a relatively small
percentage of this population consumed nuts frequently,
which limited the statistical power. 

Analysis of data from the Nurses’ Health Study
included 86,016 women aged 34-59 years without previ-
ously diagnosed CHD, stroke, or cancer at baseline in
1980.7 During 14 years of follow-up, 1,255 major coro-
nary disease events occurred, including 861 cases of
nonfatal MI and 394 cases of fatal CHD. After multivari-
ate adjustment, compared with women who never ate
nuts or who ate less than one unit/week (1 ounce),
women who ate more than five units of nuts/week 
(5 ounces) had a significantly lower risk for total CHD
(RR 0.65; 95% CI 0.47-0.89). The magnitude of risk
reduction was significant and similar for both fatal CHD
(RR 0.61; 95% CI 0.35-1.05) and nonfatal MI (RR 0.68;
95% CI 0.47-1.00). 

Albert et al assessed data from 21,454 male partici-
pants enrolled in the Physicians’ Health Study.4 Nut con-
sumption was collected by an abbreviated food frequen-
cy questionnaire after 12 months of follow-up. During
17 years follow-up, 201 sudden deaths (176 definite and
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25 probable) were documented. After adjustment for
age, aspirin, and beta-carotene assignment, men who ate
nuts more frequently (two ore more servings/week)
tended to have a lower risk of sudden cardiac death (RR
0.64; 95% CI 0.40-1.01; P for trend 0.04). After multi-
variate adjustment, compared with men who consumed
nuts less than one serving/month, the RR of those who
consumed two or more servings/week was 0.53 (95% CI
0.30-0.92; P for trend 0.01) for sudden cardiac death and
0.70 (95% CI 0.50-0.98; P for trend 0.06) for total CHD
death. The relationship between nut consumption and
sudden cardiac death appeared linear. In contrast to the
inverse relationship with sudden cardiac death, nut con-
sumption was not significantly associated with risk of
nonsudden CHD death or nonfatal MI. Risk reduction
was apparent only in the highest intake category (two or
more servings/week). The men in the highest category
had a 30% reduction in risk of CHD death compared
with those who rarely or never consumed nuts. 

Data from the Nurses’ Health Study were also used to
examine the relationship between nut consumption and
the risk of Type 2 diabetes. In this prospective cohort
study of 83,818 women aged 34-59 years, nut consump-
tion was inversely associated with risk of Type 2 dia-
betes after adjustment for age, body mass index (BMI),
family history of diabetes, physical activity, smoking,
alcohol use, and total energy intake.11 Compared to indi-
viduals who “never/almost never” consumed nuts, those
who consumed nuts five or more times/week had a mul-
tivariate RR of 0.73 (95% CI 0.60-0.89; P for trend 
< 0.001) for the development of Type 2 diabetes. When
further adjustments were made for intakes of dietary
fats, cereal fiber, and other dietary factors, the results did
not change. The inverse association between nut con-
sumption and the risk of Type 2 diabetes also persisted
within strata defined by levels of BMI, smoking, alcohol
use, and other diabetes risk factors. 

Nut consumption also has been shown to reduce risk
of gallstone disease in men and women. With 457,305
person-years of follow-up in the Health Professionals
Follow-up Study, 1,833 participants reported gallstone
disease.14 After multivariate adjustment, men consuming
nuts five or more times/week had a significantly lower
risk of gallstone disease (RR = 0.70; 95% CI 0.60-0.86;
P for trend < 0.001) than did men who never ate nuts or
who ate nuts less than one time/month. Further adjust-
ment for fat consumption (saturated fat, trans fat,
polyunsaturated fat, and monounsaturated fat) did not
materially alter the relation. 

Results of the Nurses’ Health Study showed a similar
relationship between nut consumption and risk of gall-
stone disease in women.15 In a cohort of 80,718 women

aged 30-55 years, those who consumed 5 ounces or
more of nuts/week had a significantly lower risk of gall-
stones (RR = 0.75; 95% CI 0.66-0.85; P for trend 
< 0.0001) than did women who never ate nuts or who ate
less than 1 ounce/month. Again, further adjustment for
fat consumption did not change the results. 

In summary, the epidemiologic evidence consistently
indicates that 4-5 servings of nuts per week reduce the
risk of CVD from 35% to 50%. In addition, nut con-
sumption has been shown to reduce risk of Type 2 dia-
betes in women and risk of gallstones in men and
women. 

Clinical Nutrition Studies
Numerous clinical studies have shown consistently

that a nut/nut oil-containing diet low in saturated fat and
cholesterol beneficially affects lipids and lipoproteins
vs. a control diet (typically either a low-fat diet or an
average American/Western diet). Oxidative stress is a
key event in atherogenesis, and many studies also have
evaluated the effect of nut consumption on LDL oxida-
tion. As will become evident below with regard to wal-
nuts (and continuing in Part 2 of this series with
almonds, macadamia nuts, pecans, pistachios, and
hazelnuts), there is an impressive database showing that
tree nut consumption improves the lipid CHD risk factor
profile, which may explain the cardioprotective effects
of nut consumption that have been demonstrated in the
epidemiologic studies.

Walnuts
Walnuts have been studied extensively for their

effects on blood lipids and lipoproteins, endothelial
health, and the reduction of risk factors for Type 2 dia-
betes. While most nuts are rich in monounsaturated fatty
acids (MUFA), walnuts are unique in that they contain
high levels of polyunsaturated fatty acids (PUFA),
including both linoleic acid (LA) and ALA.16 Walnuts
also are high in several cardioprotective nutrients includ-
ing fiber, vitamin E, folate, and potassium. Studies eval-
uating the effects of walnuts on risk factors for CVD and
Type 2 diabetes have been conducted in both controlled
feeding and self-selected diet settings in healthy individ-
uals and those at risk for chronic disease. 

Six studies evaluated the effects of walnut supple-
mentation on blood lipids and lipoproteins in both a self-
selected diet and a controlled feeding setting.17-24 In a
free-living, two-period randomized crossover study,
researchers evaluated whether a 78 g/d supplement of
walnuts (20% of the total energy in the supplemented
diet; 55% of the total fat [38%] in the diet) would have
added effects on the reduction of blood lipids beyond
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that of a fat-modified, low-fat (30% total fat) diet.17

LDL-C (-8%), TC (-4%), and apolipoprotein B (-13%)
were significantly lower (P < 0.01) following the wal-
nut-supplemented diet compared to baseline. Following
the fat-modified diet, LDL-C (-5%), TC (-2%), and
apolipoprotein B (-8%) were also reduced; however,
these results did not differ significantly from baseline
levels. Increases in HDL-cholesterol (HDL-C) following
the fat-modified (11%) and walnut-supplemented (14%)
diets were both significantly different from baseline lev-
els, although not different from one another. 

When testing the effects of walnut supplementation in
the controlled feeding setting, the supplementation of 
48 g of walnuts per 2,020 kcal to a low-fat, low-saturat-
ed fat (34% total fat, 8% SFA, 12% MUFA, and 17%
PUFA) diet resulted in significant reductions (P < 0.01)
in both TC (8%) and LDL-C (12%), and non-significant
changes in triglycerides (-1%) and HDL-C (+2%).18

When the same amount of walnuts was supplemented in
a habitual diet (37% total fat, 10% SFA, 13% MUFA,
and 16% PUFA), there were minimal changes in the
lipid and lipoprotein profile (3% reduction in total cho-
lesterol, 10% reduction in triglycerides, 2% increase in
LDL-C, 10% decrease in HDL-C). The HDL-C
response to walnut supplementation was the only signif-
icant effect (P < 0.01). 

In addition to the standard lipid and lipoprotein pro-
files, the investigators also measured lipoprotein sub-
classes and particle sizes. Small, dense LDL particles
increase risk of CVD.19 These smaller LDL particles are
formed primarily in response to an elevation in triglyc-
erides. Walnut supplementation has been shown to pref-
erentially lower small, dense LDL particles.18 The addi-
tion of walnuts to the habitual diet decreased the number
of small dense LDL from 46% on the habitual diet to
33% with walnut supplementation (P < 0.01). However,
addition of walnuts to the fat-modified, low-fat diet did
not affect LDL particle size. These results indicate that
walnut supplementation to an average American diet,
but perhaps not a fat-modified, low-fat diet, may create a
favorable shift in the distribution of LDL particle size
even when of LDL-C levels remain unchanged. 

A randomized, three-period crossover design was
used to evaluate the effects of two walnut-rich diets on
risk factors for CVD in hypercholesterolemic men and
women.20 Walnuts and walnut oil represented one-half
of the total fat in the two high-PUFA diets (LA and
ALA). The daily consumption of walnuts and walnut oil
was 37 g and 15 g, respectively, for a diet that provided
2,400 kcal/d. Flaxseed oil, ~20 g/d for an energy intake
of 2,400 kcal/d, also was used to increase the ALA con-
tent of the ALA diet. Compared with the control diet (an

average American diet [AAD]), the two high-PUFA
diets elicited similar lipid-lowering responses. Serum
TC, LDL-C, and triglycerides were 10.9%, 12.3%, and
18.4% lower, respectively, following the consumption of
the LA diet (P < 0.05), and were 10.8%, 11.0%, and
18.4% lower, respectively, when comparing the ALA
diet to the AAD (P < 0.05). Although the decrease in
HDL-C following the ALA diet was significantly differ-
ent compared to the AAD (P < 0.05), there were no dif-
ferences in HDL-C response between the LA and ALA
diets; the two high-PUFA diets reduced the ratio of
TC:HDL-C similarly. Similar improvements in the lipid
and lipoprotein profile have been observed with the
incorporation of 44-58 g/d of walnuts into a low-fat
(25% total fat) diet,21 the inclusion of 41-56 g/d of wal-
nuts in a Mediterranean diet,22 and the incorporation of
64 g/d of walnuts into a low-fat cholesterol-lowering
diet (39% total fat).23 Even greater improvements have
been observed with the incorporation of 84 g of walnuts
per 2,500 kcal to a Step 1 diet.24 In the study by Sabate
et al, when walnuts provided 20% of total calories,
LDL-C was decreased by 16%. 

In addition to the observed benefits on lipids and
lipoproteins, walnuts have also been shown to reduce the
risk of CVD by favorably modulating other risk factors,
such as endothelial function. Ros and colleagues tested
the hypothesis that walnuts would decrease cholesterol
levels and also favorably affect endothelial function in
individuals with hypercholesterolemia.25 Endothelial
dysfunction is associated with atherosclerosis and the
development of cardiovascular disease. Because nuts
proportionally contain a large amount of arginine, the
precursor of the endogenous vasodilator nitric oxide,
nuts may affect cardiovascular health via an improve-
ment in endothelial function. In a two-period random-
ized crossover feeding study, 21 hypercholesterolemic
men and women consumed a Mediterranean-type cho-
lesterol-lowering diet and a walnut-enriched diet, both
of which contained 33% of calories from total fat. 
Following the consumption of the walnut-enriched 
diet there were significant reductions in TC (-4.4%; 
P < 0.05) and LDL-C (-6.4%; P = 0.01) compared to the
Mediterranean diet. The walnut-enriched diet also led to
a 64% increase in endothelium-dependent vasodilation.
Moreover, another study demonstrated a beneficial
effect of a high-fat meal (80 g) with walnuts (40 g) com-
pared with olive oil (25 g) on postprandial vasoreactivi-
ty.26 Adding walnuts acutely to a high-fat meal improved
flow-mediated dilation, which typically decreases in
response to a fat load. The results of these studies
demonstrate the benefits of walnut consumption beyond
that of their lipid-lowering effects. ❖
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D Answer? Vitamin D
Levels and MS

Source: Munger KL, et al. Serum 25-
hydroxyvitamin D levels and risk of multi-
ple sclerosis. JAMA 2006;296:2832-2838.

Goal: To determine whether serum lev-
els of 25-hydroxyvitamin D (25-OHD)
are associated with risk of multiple
sclerosis (MS).

Design: Prospective, nested case con-
trol study.

Subjects: Medical records of active

duty military personnel who had
received a diagnosis of MS and had at
least one serum sample drawn prior to
symptom onset (n = 237 with definite
MS, n = 78 with probable MS). Data
were drawn from that of more than 7
million personnel with serum samples
stored in the Department of Defense
Serum Repository (DoDSR). 

Methods: Medical records of possible
cases of MS were reviewed by trained
study personnel to determine the degree
of confidence in the diagnosis of MS.
Controls were randomly selected from
the DoDSR population and two con-
trols were matched to each case accord-

ing to, among other things, race and
branch of military service. Data were
also collected regarding latitude of
place of residence at time of entry into
the military. Up to four serum samples
were obtained, three prior to symptom
onset (including the earliest and latest
available) and one after symptom onset
(earliest available). The main outcome
measure was the odds ratio of MS asso-
ciated with 25-OHD levels within each
racial group.  

Results: Most people with MS
received a diagnosis of relapsing-remit-
ting MS (73%), while for 20% the type
of MS was uncertain. The average time

CME Questions
8. In the most recent trial of DHEA’s effect on bone mineral den-

sity (BMD), the investigators found that restoring the DHEA
levels of a healthy elderly population to levels considered high
normal for young people yielded statistically significant
improvements in BMD at the femoral neck of men and at the
distal radius in women. 
a. True
b. False 

9. DHEA should be used cautiously if at all in which of the follow-
ing populations? 
a. Patients with a history of hormone-dependent tumors
b. Patients with a history of benign prostatic hypertrophy,

endometriosis, or uterine fibroids
c. Women who are pregnant or nursing 
d. All of the above 

10. Epidemiologic studies have consistently shown that tree nut
consumption decreases rates of: 
a. coronary disease events.
b. sudden cardiac death. 
c. diabetes. 
d. gallstones.
e. All of the above 

11. Which of the following nuts is the richest source of the omega-3
PUFA αα-linolenic acid? 
a. Cashews
b. Walnuts
c. Pecans 
d. Pistachio nuts
e. Macadamia nuts

CME Instructions: Physicians participate in this con-
tinuing medical education program by reading the arti-
cles, using the provided references for further research,
and studying the CME questions. Participants should
select what they believe to be the correct answers, then
refer to the list of correct answers to test their knowledge.
To clarify confusion surrounding any questions answered
incorrectly, please consult the source material. 

After completing this activity, participants must com-
plete the evaluation form provided at the end of each
semester (June and December) and return it in the reply
envelope provided to receive a credit letter. When an
evaluation form is received, a credit letter will be mailed
to the participant. 

After completing the program, physicians will be able
to:
a. present evidence-based clinical analyses of commonly

used alternative therapies; 
b. make informed, evidence-based recommendations to

clinicians about whether to consider using such thera-
pies in practice; and 

c. describe and critique the objectives, methods, results
and conclusions of useful, current, peer-reviewed clin-
ical studies in alternative medicine as published in the
scientific literature. 

Answers:8. a, 9. d, 10. e, 11. b.



between collection of first and last
serum samples before symptom onset
was 4.4 years, and between first serum
sample and MS symptom onset was 
5.3 years. Mean levels of 25-OHD 
were consistent with those previously
found within the general U.S. popu-
lation, with Caucasians having marked-
ly higher levels than African Ameri-
cans. Among whites, for every 50
nmol/L increase in 25-OHD there was a
41% decrease in risk of MS. MS risk
was highest in those subjects in the
lowest quintile of 25-OHD level, and
lowest among those in the highest 
quintile, with an overall inverse trend
across all quintiles that was significant.
The inverse relationship between 25-
OHD levels and risk of MS was
strongest in those younger than 20
years of age.

Conclusion: High serum vitamin D
levels are associated with a lower risk
for development of MS in Caucasians. 

Study strengths: Prospective nature;
sample size; analyses restricted to those
subjects with MS (n = 257) and
matched controls (n = 514) who had at
least two 25-OHD levels on record
prior to symptom onset; adjustments
made for seasonal variation and time of
collection of serum sample; analysis
stratified by race and adjustments made
based on latitude of residence; appro-
priate controls could not be identified
for 10 cases, and data from these 10
subjects were excluded from the final
analysis; additional analysis done to
exclude possibility that results were due
to MS having an effect on 25-OHD lev-
els rather than 25-OHD levels having
an effect on MS risk; thorough consid-
eration of other potential reasons for the
identified inverse relationship.

Study weaknesses: Observational
nature; due to small numbers, data from
Hispanic subjects or those who fell into
another classification were combined
together into one group; inability to
assess whether high 25-OHD levels 
in African Americans are associated
with reduced risk of MS (small sample
size and significantly lower 25-OHD
levels).

Of note: MS affects more than 350,000
Americans and more than 2 million
people worldwide, most commonly
occurring in young adulthood; African
Americans have a lower incidence of
MS than Caucasians, likely due to
genetic factors (African Americans also
have lower 25-OHD levels than Cau-
casians); there is an increasing inci-
dence of MS with increasing latitude
both north and south of the equator; the
hormonal form of vitamin D has been
shown to prevent an animal model of
MS (autoimmune encephalomyelitis, or
EAE); military personnel typically pro-
vide a blood sample upon enlistment
and, on average, every two years there-
after; the DoDSR holds more than 30
million serum samples from routine
HIV and deployment-related blood
tests obtained since 1985; in a prior
study, Epstein-Barr virus antibody titers
were strongly associated with risk of
MS in a subset analysis of subjects
from the DoDSR database; much high-
er vitamin D levels than those previous-
ly acknowledged to be “normal” may
be required to optimize bone health,
and perhaps to help prevent MS;
adverse effects associated with vitamin
D intake have only been reported with
doses significantly higher than 2,000
IU/d (the Institute of Medicine current-
ly lists the adequate intake of vitamin D
as 200 IU/d for those younger than 50
years of age).

We knew that: Some debate the con-
clusiveness of existing data, but signifi-
cant evidence points to a protective
effect of sun exposure and use of vita-
min D supplementation for prevention
of MS, especially during adolescence;
prior data showed that women taking
vitamin D supplements have a lower
risk of MS; while the latitude gradient
and associated vitamin D levels may
offer evidence of the protective effect
of vitamin D against MS, latitudes at
birth or early childhood also reflect
socioeconomic status, as well as age at
infection with common viruses, both of
which have been deemed potential risk
factors for MS; experts feel that MS is
likely an autoimmune disorder mediat-
ed by T-cells that ultimately results in
central nervous system tissue demyelin-

ization; the major source of vitamin D
is sun exposure, however at latitudes 
of 42° or more (approximately that 
of Boston) the majority of UV-B radia-
tion is absorbed by the atmosphere dur-
ing winter months, so that even pro-
longed sun exposure does not generate
needed vitamin D (thus, seasonal vita-
min D deficiency is common); there
appears to be a genetic predisposition
towards MS, but data on MS risk and
migration strongly support a role for
environmental factors; vitamin D sup-
plementation during infancy appears to
confer a protective effect against Type
1 diabetes.

Clinical import: This is an extremely
well-done article limited only by the
fact that it is observational in nature. In
recent months, Alternative Medicine
Alert has devoted a significant number
of pages to the proposed therapeutic
benefits of achieving optimal 25-OHD
levels. While the definition of an opti-
mal 25-OHD level is yet to be deter-
mined, a compelling array of data sug-
gest that, at least in this instance, more
actually is better, additionally that vita-
min D supplementation is safe up to at
least 2,000 IU/d. In certain locales, 15
minutes of sunshine daily may suffice,
but in many others the call for wide-
spread vitamin D supplementation is
gaining support, and rapidly. This
trial’s results can be added to others
touting the potential benefit of vitamin
D for bone health, as a cancer chemo-
preventive agent, and to enhance mood
and lessen musculoskeletal pain in
select populations. It is striking that the
final line of this paper reads “…use of
vitamin D supplements for MS preven-
tion should not be undertaken until effi-
cacy is proven.” The data provided in
this article are not definitive, that is
true, but in the face of growing evi-
dence of potential benefits associated
with a good safety profile, perhaps this
is one of those rare instances where a
broad recommendation for supplemen-
tation can be made. To this reviewer, to
do so at this time seems less bold than
pragmatic.

What to do with this article: Make
copies to hand out to your peers. ❖
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Which Itch to
Scratch? Stress and
Skin Disorders

Source: Choi E-H, et al. Glucocorticoid
blockade reverses psychological stress-
induced abnormalities in epidermal structure
and function. Am J Physiol Regul Integr
Comp Physiol 2006;291:R1657-R1662.
Epub 2006 Jul 20.

Goal: To determine whether increased
endogenous production of glucocorti-
coids (GC) mediates the adverse cuta-
neous effects seen with psychological
stress (PS). 

Subjects: Animal (murine) model using
8- to 10-week-old female hairless mice.  

Methods: Prior to starting the experi-
ment, small cohorts of four animals
each were kept in separate cages for at
least two weeks. Groups of six animals
were then transferred to a 12.5-cm
diameter, 12.5-cm high clear glass jar
for two days in which they experienced
continuous light exposure and radio
noise. Mice in the control group were
maintained in ordinary cages without
continuous stimulation with sound and
light. Mice in the intervention groups
were selected to receive intraperitoneal
injections of either 1) RU-486 or 
2) antalarmin (see Of note below), or 
3) simply a liquid vehicle, all adminis-
tered one hour before stress and 24
hours after stress. Both groups were
permitted to eat and drink freely. Fol-
lowing 48 hours of stress, blood sam-
ples were obtained, measures of
transepidermal water loss were deter-
mined, and skin biopsy samples were
assessed for proliferation cell nuclear
antigen (a measure of epidermal prolif-
eration) and also taken for electron
microscopic studies.

Results: GC receptor blockade by co-
administration of RU-486 with PS
reversed PS-induced decreases in ker-
atinocyte proliferation and epidermal

differentiation, reversed PS-induced
abnormalities in permeability barrier
homeostasis, and normalized stratum
corneum integrity in the face of PS.
Inhibition of GC production by co-
administration of antalarmin created
similar results. 

Conclusion: PS induces abnormalities
in epidermal structure and function that
are mediated through increased and
excessive endogenous GC production. 

Study strengths: Use of two different
approaches for addressing potential
influence of excess GC production;
exacting methodology; attention paid to
diurnal peak of GC in methodology.

Study weaknesses: Attendant limita-
tions noted with an animal model.

Of note: RU-486 (often referred to as
the morning after pill) inhibits GC
action at the cellular level; antalarmin is
a corticotropin-releasing hormone
(CRH) receptor antagonist that prevents
the increase in GC production due to
increased CRH levels; GC levels
increase rapidly after stress, which
explains why the researchers chose to
administer the active agents one hour
prior to stress.

We knew that: PS increases endoge-
nous GC production by increasing
hypothalamic CRH, which leads to
increased pituitary adrenocorticotropic
hormone secretion and subsequent GC
production by the adrenal glands, and
has been shown to exacerbate, if not
actually initiate, various dermatologic
conditions, including psoriasis and
atopic dermatitis, mainly by impacting
basal permeability barrier function
(retention of moisture); additionally, PS
decreases epidermal lipid synthesis,
negatively impacts keratinocyte prolif-
eration, diminishes the integrity of the
stratum corneum, and impairs epidermal
differentiation; topical and systemic GC
treatment produce similar skin abnor-
malities as those listed above in associa-
tion with PS; topical application of bar-
rier lipids largely corrects the skin

abnormalities identified with both PS
and GC administration. 

Clinical import: This trial employs an
animal model and the researchers rea-
sonably try to extrapolate their findings
to human beings. In and of itself this is
not an affront, but it is nonetheless
remarkable to note that the authors’ rec-
ommendations focus wholly on identi-
fying means of lessening GC production
or action (i.e., pharmaceutical means),
all without a single mention of the
importance of helping people learn to
manage stress effectively. It is often
stated that everyone experiences stress,
but it is the rare individual who possess-
es adequate means to manage stress. A
number of dermatologists have taken
notice, and either employ or work close-
ly with therapists who help patients
identify appropriate ways to manage
stress that uniquely work for them.
While the findings of this article shed
further light on the pathophysiology
behind the association of PS with exac-
erbations of skin disorders such as pso-
riasis and atopic dermatitis, the authors
missed an opportunity to emphasize
prevention. Certainly, one hopes that
additional pharmaceutical tools to help
modulate GC levels and thereby mini-
mize symptoms safely and effectively
will be forthcoming as a result of pub-
lished data like these, especially in light
of the fact that PS is not the only reason
for excessive endogenous or exogenous
GC (consider Cushing’s syndrome or
pituitary adenomas, as well as the thera-
peutic administration of GC); however,
one would also hope that the hard sci-
ence presented in this paper would lend
added credibility to the need for wide-
spread popular training in appropriate
methods of management of an entity
that is essentially universal—psycho-
logical stress. Frankly, after reading
how the animals in this trial were treat-
ed, I need to go do my breathing 
exercises…

What to do with this article: Keep a
copy on your computer. ❖

In Future Issues:
Part 2: Nuts Reduce Risk of Cardiovascular Disease 

American Ginseng and Respiratory Illnesses
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Finding Your Way to a Healthier You: 
Based on the Dietary Guidelines for Americans

THE FOOD AND PHYSICAL ACTIVITY CHOICES YOU MAKE EVERY DAY AFFECT YOUR HEALTH—
how you feel today, tomorrow, and in the future. The science-based advice of the Dietary

Guidelines for Americans, 2005, in this handout highlights how to:
• Make smart choices from every food group. 
• Find your balance between food and physical activity. 
• Get the most nutrition out of your calories. 

You may be eating plenty of food, but not eating the right foods that give your body the
nutrients you need to be healthy. You may not be getting enough physical activity to stay fit
and burn those extra calories. 

Eating right and being physically active aren’t just a “diet” or a “program”—they are keys
to a healthy lifestyle. With healthful habits, you may reduce your risk of many chronic dis-
eases such as heart disease, diabetes, osteoporosis, and certain cancers, and increase your
chances for a longer life.

Make smart choices from every food group
The best way to give your body the balanced nutrition it needs is by eating a variety of

nutrient-packed foods every day. Just be sure to stay within your daily calorie needs. A
healthy eating plan is one that:
• Emphasizes fruits, vegetables, whole grains, and fat-free or low-fat milk and milk products. 
• Includes lean meats, poultry, fish, beans, eggs, and nuts. 
• Is low in saturated fats, trans fats, cholesterol, salt (sodium), and added sugars. 

Don’t give in when you eat out and are on the go
It’s important to make smart food choices and watch portion sizes wherever you are—at

the grocery store, at work, in your favorite restaurant, or running errands. Try these tips:
• At the store, plan ahead by buying a variety of nutrient-rich foods for meals and snacks

throughout the week. 
• When grabbing lunch, have a sandwich on whole- grain bread and choose low-fat/fat-free

milk, water, or other drinks without added sugars. 
• In a restaurant, opt for steamed, grilled, or broiled dishes instead of fried or sautéed. 
• On a long commute or shopping trip, pack some fresh fruit, cut-up vegetables, string

cheese sticks, or a handful of unsalted nuts—to help you avoid impulsive, less healthful
snack choices. 

Mix up your choices within each food group
Focus on fruits. Eat a variety of fruits—whether fresh, frozen, canned, or dried—rather

than fruit juice for most of your fruit choices. For a 2,000-calorie diet, you will need 2 cups
of fruit each day (for example, one small banana, one large orange, and 1/4 cup of dried apri-
cots or peaches). 

Vary your veggies. Eat more dark green veggies, such as broccoli, kale, and other dark
leafy greens; orange veggies, such as carrots, sweet potatoes, pumpkin, and winter squash;
and beans and peas, such as pinto, kidney, garbanzo, or black beans, split peas, and lentils.
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Get your calcium-rich foods. Get 3 cups of low-fat
or fat-free milk—or an equivalent amount of low-fat
yogurt and/or low-fat cheese (1½ ounces of cheese
equals 1 cup of milk)—every day. For kids aged 2-8, it’s
2 cups of milk. If you don’t or can’t consume milk,
choose lactose-free milk products and/or calcium-forti-
fied foods and beverages.

Make half your grains whole. Eat at least 3 ounces
of whole-grain cereals, breads, crackers, rice, or pasta
every day. One ounce is about one slice of bread, 1 cup
of breakfast cereal, or ½ cup of cooked rice or pasta.
Look to see that grains such as wheat, rice, oats, or corn
are referred to as “whole” in the list of ingredients.

Go lean with protein. Choose lean meats and poul-
try. Bake it, broil it, or grill it. And vary your protein
choices—with more fish, beans, peas, nuts, and seeds.

Know the limits on fats, salt, and sugars. Read the
Nutrition Facts label on foods. Look for foods low in
saturated and trans fats. Choose and prepare foods and
beverages with little salt (sodium) and/or added sugars.

Find your balance between food and physical activity
Becoming healthier is also about physical activity.

Regular physical activity is important for your overall
health and fitness. It also helps you control body weight
by balancing the calories you take in as food with the
calories you expend each day.
• Be physically active for at least 30 minutes most days

of the week. 
• Increasing the intensity or the amount of time that

you are physically active can have even greater health
benefits and may be needed to control body weight.

• About 60 minutes a day may be needed to prevent
weight gain. 

• Children and teenagers should be physically active
for 60 minutes every day, or most every day. 
Consider this: If you eat 100 more food calories a day

than you burn, you’ll gain about 1 pound in a month.
That’s about 10 pounds in a year.  

Get the most nutrition out of your calories
There is a right number of calories for you to eat each

day. This number depends on your age, activity level,
and whether you’re trying to gain, maintain, or lose
weight (2,000 calories is the value used as a general ref-
erence on the food label, but you can calculate your
number at www.healthierus.gov/dietaryguidelines). 

You could use up the entire amount on a few high-
calorie items, but chances are you won’t get the full
range of vitamins and nutrients your body needs. 

• Choose the most nutritionally rich foods you can
from each food group each day—those packed with
vitamins, minerals, fiber, and other nutrients but
lower in calories. 

• Pick foods like fruits, vegetables, whole grains, and
fat-free or low-fat milk and milk products more often. 

Nutrition: To know the facts…
Most packaged foods have a Nutrition Facts label.

For a healthier you, use this tool to make smart food
choices quickly and easily. Try these tips:
• Keep these low: saturated fats, trans fats, cholesterol,

and sodium. 
• Get enough of these: potassium, fiber, vitamins A and

C, calcium, and iron. 
• Use the % Daily Value (DV) column when possible:

5% DV or less is low, 20% DV or more is high. 
• Check servings and calories. Look at the serving size

and how many servings you are actually consuming.
If you double the servings you eat, you double the
calories and nutrients, including the % DVs.
Make your calories count. Look at the calories on

the label and compare them with what nutrients you are
also getting to decide whether the food is worth eating.
When one serving of a single food item has more than
400 calories per serving, it is high in calories. 

Don’t sugarcoat it. Since sugars contribute calories
with few, if any, nutrients, look for foods and beverages
low in added sugars. Read the ingredient list and make
sure that added sugars are not one of the first few ingre-
dients. Some names for added sugars include sucrose,
glucose, high fructose corn syrup, corn syrup, maple
syrup, and fructose.

Know your fats. Look for foods low in saturated fats,
trans fats, and cholesterol to help reduce the risk of heart
disease. Most of the fats you eat should be polyunsatu-
rated and monounsaturated fats. Keep total fat intake
between 20% to 35% of calories.

Reduce sodium (salt), increase potassium.
Research shows that eating less than 2,300 mg of sodi-
um (about 1 tsp of salt) per day may reduce the risk of
high blood pressure. Most of the sodium people eat
comes from processed foods, not from the salt shaker.
Also look for foods high in potassium, which counter-
acts some of sodium’s effects on blood pressure.

Source: U.S. Department of Health and Human Ser-
vices, U.S. Department of Agriculture. Available at:
www.healthierus.gov/dietaryguidelines. Accessed Jan.
7, 2007.  
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