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INTRODUCTION

About the National Medical Association

As the nation’s oldest and largest organization representing
physicians of African descent in the United States and the
Caribbean, the National Medical Association (NMA), estab-
lished in 1895, is recognized as the collective voice of more
than 30,000 physicians and the patients they serve. In the quest
to advocate for patients, the NMA has traditionally established
national health policy related to issues affecting health and well-
being. Given this historical background and continued convic-
tion, the association has committed efforts and resources to
examine the role of dairy and dairy nutrients in the African-
American diet.

Statement of the Problem

Food preferences and misconceptions regarding dairy con-
sumption may be hindering African Americans from attaining
optimal health. Current research on calcium and other nutrients
specifically derived from dairy food sources (including phos-
phorus, vitamin D, protein, potassium, and magnesium) estab-
lishes that these nutrients have played important roles in main-
taining low body fat; reducing high blood pressure and the risk
of hypertension; and preventing some cancers, cardiovascular
disease (CVD), and osteoporosis.

Purpose

Given the historical association between African Ameri-
cans and lactose intolerance, the purpose of this consensus
paper is to examine the literature to determine the value of cal-
cium and other dairy nutrients, clarify the associated health ben-
efits derived from dairy consumption, and investigate dairy
consumption habits of African Americans. The ultimate goal of
this exercise is to generate a consensus report that ascertains if
dairy and its nutrients are beneficial food sources in the diet of
the African-American population.

METHODOLOGY

The staff of the Program Grants Management, Research
and Professional Medical Affairs of the NMA reviewed the lit-

SUPPLEMENT TO THE JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

erature in the topic areas of concern. A preliminary document
was generated and made available for the Consensus Panel
Committee. The consensus panel then reviewed the prepared
draft statement. A meeting of the consensus panel was convened
from September 12-14, 2003, in San Diego, CA, where the pan-
el deliberated and formed workgroups to develop recommenda-
tions based on the evidence of the current literature. The panel
additionally created a list of specific areas for further assess-
ment. Over the following year, contributions from professional
health writers, committee review, and NMA section chairs’
review further enhanced the development of the paper. As a
result, the recommendations take into consideration review of
the latest research findings as of September 2004.

The key elements determined for incorporation in the con-
sensus paper include:

¢ Nutrients found in dairy products,

* Associated benefits from nutrients found in dairy,

» Issues of lactose intolerance in the African-American pop-
ulation, and

» Research related to dairy consumption in the African-
American diet.

To analyze the data related to dairy food consumption
habits of African Americans, the NMA examined data from sev-
eral dairy food intake studies, including the National Panel Data
(NPD) Group Diet Intake Estimation Tool (DIET) database and
the NPD Group National Eating Trends® (NET®) database.
Additionally, the NMA used the dairy food consumption profile
data contained in the African-American Lactose Intolerance
Understanding Study (AALIUS), which, as of this printing, is
an unpublished quantitative consumer research study conducted
by NPD Foodworld among a nationally representative sample
of African-American adults.

FINDINGS

Recent research shows that there is a clear beneficial rela-
tionship between a healthy diet of three-to-four daily servings of
low-fat dairy products and the reduction of obesity and hyperten-
sion, as well as risk reduction for several diseases that affect
African Americans disproportionately. The evidence is sugges-
tive, but less clear, for certain cancers and osteoporosis in
African-American women. Nonetheless, significant barriers exist
which prevent the achievement of this dietary recommendation.

Eighty-six percent of African Americans get just more than
half of the daily recommended amount of calcium, and only
half consume one or more servings of dairy a day. Of particular
concern, 83% of African-American children 2-17 years if age
are not getting enough calcium. New research, including
unpublished data from the AALIUS looked at the reasons
behind this trend. One reason is that some African Americans
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are lactose intolerant or experience symptoms due to lactose
maldigestion; however, a surprising discovery showed that the
prevalence is much lower than previous estimates. New data
from AALIUS show that more than 75% of African Americans
do not consider themselves to be lactose intolerant, and African
Americans who consume medium-to-high amounts of dairy
foods per day (more than one serving) are less likely to experi-
ence symptoms.

Based on evidence in the literature, the consensus panel sup-
ports the recommendation that African Americans should get
three-to-four servings of low-fat dairy a day—coupled with a bal-
anced diet and regular moderate physical activity—to reduce the
risk of chronic diseases. These findings are based on research that
suggests calcium and other components of dairy products provide
significant health benefits; may play a role in weight manage-
ment, when consumed as part of a calorie reduced diet; and could
lead to significant healthcare cost savings.

DISCUSSION

As the NMA continues to tackle the challenge to increase
public awareness about the potential value of dairy consump-
tion, researchers are tasked with the challenge to conduct fur-
ther studies to understand cultural barriers that influence the
dietary habits of African Americans. The NMA suggests that
AALIUS may be the first study to explore potential sociological
and cultural issues that shape African-American dietary pat-
terns and examine resulting nutritional implications. The find-
ing that fewer African Americans than expected perceived
themselves to be lactose intolerant was indeed a surprise ele-
ment of the AALIUS research.

Despite the lactose intolerance or maldigestion phenome-
non, many African Americans can successfully consume dairy
products by following simple tips:

1) Consume milk in small portions with food (about !/4 to /2
glass);

2) Consume hard cheeses, such as cheddar or Swiss (one-
and-one-half ounces are equal to a serving); and

3) Consume live-culture yogurt.

Initially, following these simple rules of thumb can help
reduce or eliminate the symptoms seen with lactose intolerance
or maldigestion.

To further contribute to the body of science concerning dairy
consumption and health benefits, more research in African Amer-
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icans is needed to examine the beneficial health effect of dairy
consumption and the parallel barrier to dairy consumption as a
result of perceived or actual lactose intolerance.

RECOMMENDATIONS

After an extensive review of the literature, the NMA con-
sensus panel made recommendations to improve and under-
stand the role of dairy and dairy nutrients in the diet of African
Americans. These recommendations are collapsed into six spe-
cific categories related to dietary guidelines, strategic planning,
partnership/collaboration, research, food industry and dissemi-
nation of information.

Of these recommendations, the panel resolved that the
most important first step was to make recommendations regard-
ing dietary guidelines. They are as follows:

» African Americans should adopt lifestyle choices consis-
tent with current National Academy of Sciences (NAS)
guidelines relating to physical activity and healthful eat-
ing, including:
¢ Increased fruits/vegetables and fiber;

* Increased physical activity;

* Decreased fat, especially saturated and trans fats;

* Adequate intake relative to energy need; and

¢ Increased low-fat dairy consumption of milk, aged
cheeses or live-culture yogurt.

» Based on scientific evidence, the NMA consensus panel
agrees with the current guidelines for dairy consumption.
As such, based on age for otherwise healthy individuals,
the American public as a whole and African Americans in
particular, should consume three-to-four servings per day
of low-fat milk, cheese and/or yogurt (i.e., three servings
per day for children, adults and pregnant women; four
servings for adolescents and adults over 50 years old).

» The public should also be educated about the importance
of including other calcium-rich foods, such as leafy green
vegetables (i.e., turnip greens, kale, collards), sardines and
salmon, tofu and fortified soy products, and other calcium-
fortified food sources in the diet.

» For those individuals who cannot tolerate dairy products in
the form of low-fat milk, cheese, or yogurt, lactose-free
milk may be an alternative option to obtain needed calci-
um and other important nutrients.
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INTRODUCTION

The NMA is the nation’s oldest and largest organization
representing physicians of African descent in the United States
and the Caribbean. Established in 1895, the NMA is the collec-
tive voice of more than 30,000 physicians and the patients it
serves. Though committed since its inception to focusing pri-
marily on health issues related to African Americans and disad-
vantaged or medically underserved populations, NMA’s princi-
ples, goals, initiatives, and philosophy encompass all sectors of
the population.

More than 100 years later, the NMA has achieved a leader-
ship role in medicine and serves as a catalyst for eliminating
disparities in health while maintaining parity in medicine and
promoting optimal healthcare for all Americans.

In the quest to advocate for patients, the NMA is commit-
ted to establishing national health policy for many concerns
related to patient health. As the burgeoning epidemic of obesity
continues and data related to weight loss associated with dairy
consumption are released, the question of the impact of these
issues, in the face of the perceived decrease of dairy consump-
tion in the African-American population due to apparent lactose
intolerance, must be elucidated. Thus, the impetus for conven-
ing a consensus conference to examine the role of dairy and
dairy nutrients in the African-American diet was born. To this
end, key elements for incorporation in the consensus paper
include:

¢ Nautrients found in dairy products,

« Associated benefits from nutrients,

« Issues of lactose intolerance in the African-American
population, and

» Research related to dairy consumption in the American
diet.

Recent research on the need for dietary calcium and other
nutrients found in dairy foods, combined with evidence that
African Americans consume fewer dairy foods than other seg-
ments of the U.S. population, has sparked concern for the resuit-
ing health consequences of this trend. African Americans who
avoid dairy products may be doing so because of the erroneous
perception that they suffer from lactose intolerance; however,
such avoidance may put them at increased risk for several delete-
rious illnesses. In fact, the nutrients in dairy products may play a
role in the prevention and treatment of osteoporosis, high blood
pressure, some cancers, CVD, and obesity. At the same time, the
incidence of lactose intolerance may be more perceived than
actual, and, in clear cases of poor digestion, more dairy consump-
tion could achieve the two-fold benefit of reducing the discom-
fort of maldigestion while at the same time protecting the individ-
ual from potentially chronic and fatal diseases.

A recent report suggests that eating three-to-four servings
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of dairy foods each day as part of a healthy diet could lead to
healthcare cost savings of more than $200 billion over five
years, and $26 billion in the first year alone (McCarron and
Heaney, 2004). The authors analyzed the influence of dairy cal-
cium or dairy food consumption on disease risk as reported in
the medical literature, then used these estimates of disease risk
reduction to calculate one-year and five-year healthcare cost
savings. For example, increasing dairy food intake to three-to-
four servings per day is associated in the literature with an
annual reduction of 5% in the incidence of obesity and a 25%
reduction within five years, resulting in one-year healthcare
savings approaching $2.5 billion and five-year savings exceed-
ing $37.5 billion. For hypertension, the authors projected an
immediate 40% reduction in the prevalence of mild-to-moder-
ate hypertension, and a first-year healthcare cost savings
approaching $14 billion, and a cumulative savings of $70 bil-
lion at five years.

In collaboration with the National Dairy Council, the
NMA conducted a consumer-based study to understand how
cultural and physiological factors affect African-American
health and nutrition behaviors. The research is designed to
explore such issues as:

* “In-market” prevalence of lactose intolerance;

* Actions taken by those who experience symptoms thought
to be related to lactose intolerance; and

* How medical professionals diagnose, offer advice on, and
treat the condition.

NMA believes this is the first study to explore potential
sociological and cultural issues that shape African-American
dietary patterns and examine the resultant nutritional implica-
tions for the community.

Dairy Consumption Issues

African Americans are at increased risk for chronic dis-
eases such as hypertension, diabetes, stroke, colon cancer, and
obesity. The increased risk of these diseases may be increased
by a low intake of calcium or other dairy-related nutrients
(Heaney, 2000). Calcium intake may also play a role in the pre-
vention of chronic diseases ranging from osteoporosis to pre-
menstrual syndrome (Temple, 2000). Below-threshold intake
levels of 600—-700 mg of calcium per day, bone loss and hyper-
tension can result; African Americans show average intakes at
or below these levels (USDA, Agricultural Research Service,
1994-1996, Table 16, 1999). Although a belief in lactose intol-
erance may be partly to blame for lower dairy food consumption
by African Americans, culturally determined food preferences
and dietary practices learned early in life may also play a role.
Increased awareness of the health benefits provided by dairy
consumption may motivate dietary changes that can help reduce
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the incidence of nutrient-related chronic diseases for which
African Americans are at increased risk.

Approximately 72% of the calcium in the national food
supply comes from dairy foods (USDA, Center for Nutrition
and Policy Promotion, 2002). In its dietary recommendations
for calcium and related nutrients, the NAS recognizes the
importance of “unfortified foodstuffs” as the major source of
calcium. Meeting calcium needs through dairy foods offers the
advantages of providing other beneficial nutrients and yet-
unidentified food components, as well as enhancing the body’s
use of nutrients through nutrient interactions (Institute of Medi-
cine, 1997). Because milk and other dairy foods are abundant
sources of calcium, as well as of many other essential nutrients
as listed above, intake of these products improves the overall
nutritional intake of the diet (Fleming and Heimbach, 1994;
Karanja et al., 1994; Devine et al., 1996).

Americans also receive calcium from numerous other sources,
including vegetables, fruits, and fish; fortified juices, soy products,
and cereals; and nutritional supplements in pill form. Although
these nondairy sources of calcium are beneficial and may be an
acceptable alternative in some cases, they do not provide the opti-
mal allowance of calcium. Additionally, studies suggest that an
interaction of calcium and other ingredients found in dairy prod-
ucts may enhance the observed protection calcium offers. For
example, calcium, potassium, and magnesium work together to
reduce the risk for hypertension and stroke (Massey, 2001).

In 1997, the NAS increased its calcium recommendations.
When dairy product consumption is lower than recommended,
related illnesses are more prevalent. Although most minority
groups consume less calcium than recommended, this is partic-
ularly true for African Americans, who rank lowest in calcium
and milk intake. Fewer than 25% of African Americans con-
sume 100% of the 1989 Recommended Dietary Allowance
(RDA) for calcium. According to the U.S. Department of Agri-
culture (USDA), African-American women 20 years of age and
older average only 525 mg of calcium a day. However, the rec-
ommended intake for adults aged 19-50 years is 1,000 mg dai-
ly, and 1,200 mg per day for those over age 50. In addition,
African-American adolescent girls average an intake of only
656 mg of calcium per day, well below the recommended 1,300
mg (Agricultural Research Service, 1994-1996, Table 16).

Calcium is clearly an important nutrient in managing some
diseases, and emerging research demonstrates that more consis-
tent and profound health benefits result when the source of cal-
cium is dairy foods—low-fat milk, cheese, or yogurt—rather
than calcium supplements (Griffith, et al., 1999; Zemel et al.,
Obesity Research, 2004). When dairy product consumption is
lower than recommended, related illnesses are more prevalent.
The current USDA Food Guide Pyramid and the 2000 Dietary
Guidelines for Americans, both currently under revision, rec-
ommend two-to-three servings of dairy foods daily for the gen-
eral population over age 2. However, current science supports
three-to-four servings of dairy foods daily to reduce disease
risk. A recent analysis of the medical literature—which reported
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the influence of dairy calcium or dairy food consumption on the
risk of obesity, hypertension, type-2 diabetes, osteoporosis, kid-
ney stones, certain outcomes of pregnancy, and some cancers—
concludes that eating three-to-four servings of dairy foods each
day could result in substantial healthcare cost savings (McCar-
ron and Heaney, 2004). Although lactose intolerance may be a
barrier to dairy consumption by African Americans, strategies
are available for learning how to consume dairy foods to com-
fortably reap their health benefits.

Nutrients Found in Dairy Products

Dairy food sources, such as low-fat milk, cheeses, and
yogurt, are naturally nutrient-rich, containing substantial
amounts of many essential nutrients, such as calcium, phospho-
rus, vitamin D, proteins, potassium, and magnesium. Milk and
milk products make an important contribution to the American
diet. According to the latest government estimates, dairy foods
(excluding butter) provide the following percentages of nutri-
ents available in the nation’s food supply (USDA Nutrient Con-
tent of the U.S. Food Supply, 2000).

*  72% of calcium

*  32% of phosphorus
*  26% of riboflavin

e 20% of vitamin B12
*  23% of vitamin A

* 19% of protein

* 18% of potassium

* 16.5% of zinc

* 15% of magnesium

In addition, dairy foods are a significant source of niacin due to
their content of the amino-acid tryptophan, and, through fortifi-
cation, fluid milk provides the majority of vitamin D in the diet.
Nearly all milk sold in the United States is fortified with vita-
min D to obtain standardized amounts of 400 L.U. or 10 pg/quart
(U.S. Food and Drug Administration, 2003).

To examine the importance of dairy in the diets of African
Americans, it is necessary to discuss the nutrients found in
dairy food sources. The following information reviews the bio-
logical function of six of the above nutrients, the quantity rec-
ommended by the FDA, and the amount found in a single serv-
ing of dairy, such as milk.

Calcium

This essential mineral is important in many biological
functions. Calcium is needed to develop strong bones and teeth;
a healthy heart, nerves and muscles; and normal heart rhythm
and blood-clotting abilities. The IOM recommends 800-1,200
mg of calcium a day for healthy adults. Dairy products are the
predominant source of calcium. One cup of yogurt contains 314
mg, one cup of skim milk contains 302 mg, a cup of full-fat
milk contains 291 mg, and one ounce of cheese has 204 mg of
calcium, respectively.
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Phosphorus

This essential mineral is needed to build strong bones and
teeth (about 85% of the body’s phosphorus is found in bone). It
is also essential for muscle contractions, blood clotting, and
normal heart rhythm. The daily allowance for adults is about
800-1,000 mg a day. About 250 mg of phosphorus is found in
one cup of milk (whole or skim), about 326 mg is found in one
cup of low-fat yogurt, and 211 mg are found in one ounce of
cheese.

Vitamin D

The body needs vitamin D, a fat-soluble vitamin, to main-
tain proper levels of calcium and phosphorus to help build
strong bone and teeth. About 5 mcg of vitamin D is needed dai-
ly for individuals younger than 50 years—about the amount
available in two eight-ounce servings of milk. After age 50, rec-
ommended intake doubles to 10 mcg/day and rises to 15
mcg/day for individuals older than 70 years of age.

Whey Proteins

The amino acids that make up protein are the building
blocks of cells. Whey protein is of high biological value com-
pared to most other proteins (Shah, 2000) because it has a high
content of sulfur-containing amino acids important for the
biosynthesis of glutathione, a tripeptide with antioxidant, anti-
carcinogenic, and immune-stimulating properties (Walzem,
2002). It is the most abundant natural source of branched chain
amino acids, which may stimulate muscle protein synthesis.
Whey protein consists of several different proteins, including
beta-lactoglobulin, alpha-lactalbumin, immunoglobulins, bovine
serum albumin, lactoferrin, and lactoperoxidase, as well as gly-
comacropeptide, a casein-derived protein in cheese whey. Whey
protein makes up approximately 20% of total milk protein.
Because of its content of essential amino acids, the biological
value of whey protein is high compared to that of other dietary
proteins (Shah, 2000). About 60 g of protein per day is recom-

mended. This is the equivalent of a glass of milk, a serving of
chicken, and a bowl of yogurt, for example.

Potassium

It is an essential mineral that is fundamentally involved in a
massive number of physiological processes, such as fluid bal-
ance, protein synthesis, nerve conduction, energy production,
muscle contraction, synthesis of nucleic acids, and control of
heartbeat. Potassium helps to prevent and control blood pres-
sure, both directly and by blunting the effects of salt on blood
pressure. Based on the Continuing Survey of Food Intakes by
Individuals (CSFII) and National Health and Nutrition Exami-
nation Survey (NHANES) data, milk is considered the number-
one source of potassium in U.S. diets. This source provides
10.8% of the national intake, which is nearly equal to the
amount provided by all fruits and fruit juices (11.5%) (U.S.
Department of Agriculture, 1998; NHANES 1999-2000). Each
eight-ounce serving of milk provides 350400 mg of potassium
(Duyft, 2002).

The recent IOM report (IOM, Dietary Reference Intakes
for Water, Potassium, Sodium, Chloride, and Sulfate, 2004) cit-
ed the American diet to be deficient in potassium and recom-
mended an increase of potassium to an average intake of 4,700
mg daily. The recent 2005 Dietary Guidelines Advisory Com-
mittee report (DGAC, 2004) also cites potassium as one of a
number of nutrients the dietary intake of which is low enough to
be of concern.

Magnesium

This essential mineral is vital in assisting in calcium and
potassium uptake. It is critical for energy production and proper
nerve function. It also promotes muscle relaxation and helps the
body produce and use insulin. Magnesium is involved in the
formation of bones and teeth, the clotting of blood, and the reg-
ulation of heart rhythm. This mineral helps coordinate the activ-
ity of the heart muscle as well as the functioning of the nerves

Table 1. Dairy's Nutrient Package
Important Nutrients in Dairy Percent Dairy Value of Nutrients Dairy's Contfribution to
in Milk (8 ounces) (1) the Food Supply (per capita) (Il)

Calcium 30 72

Phosphorus 20 32

Vitamin D 25 N/A

Riboflavin 24 26

Protein 16 19

Vitamin B-12 13 20

Potassium 11 18

Vitamin A 10 16

Niacin 10 2

Magnesium 7 15

Sources: 1. Duyff RL, American Dietetic Association: Complete Food and Nutrition Guide, 2002, p. 637.

2. USDA Food Supply Database. Nutrient Content of the U.S. Food Supply, 2000. http://209.48.219.54Fgdatabase/CalPercent.asp
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that initiate the heartbeat.

The U.S. Food and Drug Administration’s RDA for magne-
sium is 400 mg a day for men and 310-360 mg a day for
women. According to the FDA, a single serving of low-fat milk
contains 28 mg of magnesium versus 34 mg and 33 mg for 1%
and full-fat milk, respectively. A serving of low-fat yogurt con-
tains 3040 mg, while cheese individual servings contain from
3-10 mg of magnesium.

Table 1 profiles the dairy nutrient package detailing the
important nutrients in dairy foods.

Risk Factors Influenced by Dairy Nutrients

Hypertension

An estimated 50 million Americans have high blood pres-
sure and an additional 45 million are classified as “prehyperten-
sive,” putting them at high risk for developing the disease. High
blood pressure is a major risk factor for heart disease and
stroke; it affects more than 40% of African Americans. High
blood pressure develops earlier in life in blacks than in whites
and is usually more severe. Consuming dairy products as part of
a low-fat, reduced-saturated fat diet, rich in fruits and vegeta-
bles as well as lean proteins, reduces blood pressure modestly in
African Americans. Experts believe that calcium consumed
along with other nutrients found in dairy products helps to sta-
bilize and maintain healthy blood pressure in African Ameri-
cans. Milk is also a good source of potassium, which also helps
maintain normal blood pressure (DGAC, 2004). Studies show
these effects to be comparable to drug therapy and to work syn-
ergistically with pharmaceutical treatments in mildly hyperten-
sive African-American patients both in free-living conditions
and in randomized, controlled clinical trials (Appel et al., 1997;
Appel et al., 2003; Svetkey et al., 1999).

Obesity

An estimated 97 million adults in the United States are over-
weight or obese. This chronic disease substantially raises the risk
of morbidity from hypertension, dyslipidemia, type-2 diabetes,
coronary heart disease (CHD) and stroke, gallbladder disease,
osteoarthritis, sleep apnea and respiratory problems. Additionally,
endometrial, breast, prostate, and colon cancer risks are
increased. Higher body weights are also associated with increases
in mortality from all causes. Over 62% of African Americans are
overweight. Obesity in America has reached epidemic propor-
tions (Flegal et al., 2002), with little progress toward identifying
effective nutritional and social strategies to prevent or treat the
problem. Although increases in overweight and obesity cut across
all ages and ethnic groups and include both genders, 50% of non-
Hispanic black women and 28% of non-Hispanic black men are
overweight or obese, according to the surgeon general. There is
increasing evidence in medical literature that supports the posi-
tion that dairy foods are important to a healthy eating pattern, pro-
tective against excess body fat gains, and enhance weight lost on
areduced-calorie diet. Specifically, calcium is an important regu-
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lator through modification of both lipogenesis and lypolysis at the
adipose cellular level. In several studies, participants who con-
sumed less calcium from dairy sources gained more weight, and
those who consumed less calcium and dairy had higher body
mass index (BMI) (Zemel MB, Amer J Clinical Nutr. 2004;
Zemel, Obesity Research, 2004, April; Miller SL, Nutrition
Reviews, 2004).

Cancer

Deaths due to cancer make up the second leading cause of
death in the United States (U.S. Centers for Disease Control and
Prevention, 2003), accounting for 22.9% of all deaths. Colon
cancer is the third most common type of cancer in men and
women, while breast cancer is the second most common cancer
in women. The death rates for both types of cancer exceed that
of whites (National Cancer Institute, 2003).

Dairy food consumption may influence the occurrence of
several types of cancer, particularly colon and breast cancers.
Animal studies, tissue culture studies (Slattery, 2004), and a
limited number of human studies (Holt, 1999; Satia-Abouta J,
et al., 2004) also show an inverse relationship between dairy
food intake and colon disease. When patients with a history of
developing colon polyps increased their intake of low-fat
dairy food, they showed a significant reduction of precancer-
ous colon change.

Insulin Resistance Syndrome

Insulin resistance occurs when muscle, fat, and liver cells
do not use insulin properly. The pancreas produces more
insulin, but the inability to keep up with the body’s need for
insulin leads to excess build-up of glucose in the bloodstream.
As a result, many people with insulin resistance have both high
levels of blood glucose and high levels of insulin circulating in
their blood. Higher glucose levels than normal leads to “pre-
diabetes” or “glucose intolerance,” which increase the risk for
developing type-2 diabetes. Excess weight is known to con-
tribute to insulin resistance (NIDDKD, 2004). According to the
American Heart Association, more than 60 million Americans
have insulin resistance, with one in four going on to develop
type-2 diabetes (AMA, 2004).

According to the American Diabetes Association, in the
United States, there are 18.2 million people, or 6.3% of the pop-
ulation, who have diabetes. Despite the fact that an estimated 13
million have been diagnosed with diabetes, regrettably, 5.2 mil-
lion people, or nearly one-third of those diagnosed, are unaware
that they have the disease (American Diabetes Association,
2004, www.diabetes.org).

Diabetes is a major health problem among African Ameri-
cans, affecting more than 2.8 million blacks, or over 8% of the
black population. African Americans are twice as likely as non-
African Americans to have diabetes and are more likely to
develop complications and experience greater disability from
those complications than white Americans (NDIC, 2002). The
most common form of diabetes is type-2, or adult-onset dia-
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betes. Until recently, it occurred most often in older adults. With
the rise in obesity, type-2 diabetes is now seen at an increased
rate in children, adolescents, and young adults (Figure 1).Type-
2 diabetes in children and adolescents, as a new health problem,
has not yet generated accurate statistics regarding the exact
number of cases. However, recent reports indicate that 8-45%
of children with newly diagnosed diabetes have type-2 diabetes.

Heart Disease

According to the American Heart Association (Heart Dis-
ease and Stroke Statistics, 2004 Update, American Heart Asso-
ciation), over 64 million Americans have one or more types of
CVD. In 2001, CVD accounted for 38.5% of all deaths or one in
every 2.6 deaths in the United States. CVD is also the leading
cause of death for African women (40.1%) and men (33.5%).

There is widespread concern that consuming more dairy
products means consuming more fat—particularly saturated
fat—and cholesterol, and studies have shown a correlation
between total fat and saturated fat intakes and heart disease
(Jakobsen, 2004). However, studies have not consistently
demonstrated a positive correlation between dairy products and
heart disease (Elwood, 2004; Al-Delaimy, 2003). Genetic indi-
viduality appears to play a significant role in how people
respond to dietary fat. Epidemiological studies (Millen, 2004)
suggest that full-fat dairy products and saturated fat intake
increase some risk biomarkers. A preponderance of studies,
however, show decreased risk in individuals consuming low-fat

dairy products and either no association or modest increase in
risk with full-fat dairy consumption (Millen, 2004).

Osteoporosis

The debilitating bone disease osteoporosis is a major pub-
lic health threat for over 34 million Americans aged 50 years
and older. There is no cure for this disease, but health experts
agree that an adequate intake of calcium throughout life, espe-
cially in childhood and adolescence, is an important step to
building strong bones and preventing osteoporosis. Bone mass
in later adult years is primarily influenced by peak bone mass,
about 90% of which is reached by 20 years of age (Heaney,
Osteoporosis Int., 2000). Available evidence indicates that calci-
um intake improves bone growth and slows bone loss in African
Americans just as it does in other ethnic groups. Calcium is cru-
cial in building and maintaining strong bones and teeth and in
helping to prevent osteoporosis. Although African Americans
have a lower risk for osteoporosis than Caucasians, the North
American Osteoporosis Risk Assessment Study (NORA)
revealed that African Americans are at greater risk then previ-
ously thought (Siris et al., 2001). Approximately 38.9% of
African-American women age 50 and older had low bone densi-
ty, while 4% had osteoporosis. The figure for osteoporosis
includes only those who had not been previously diagnosed.
The National Osteoporosis Foundation (NOF) estimates that
some 300,000 African-American women have osteoporosis.
The implication is that African Americans would potentially

Figure 1. Diabetes Prevalence in U.S. Population
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benefit from awareness of the lifestyle changes needed to
reduce their risk of osteoporosis.

Issues of Lactose Intolerance

Definition and Prevalence

Lactose intolerance may result in individuals who have a
genetically determined low level of lactase, an enzyme pro-
duced by the cells lining the small intestine. Lactase is neces-
sary to digest lactose, the natural sugar found in milk. When
sufficient lactase is not present, lactose is not properly broken
down in the small bowel and travels through the small intestine.
Symptoms of excessive gas, stomach distention, and even diar-
rhea may occur if excessive lactose is consumed. According to
the National Institute of Diabetes and Digestive and Kidney
Diseases (NIDDK), up to 75% of all adult African Americans
and Native Americans and 90% of Asian Americans have the
potential for symptoms of lactose intolerance.

According to NIDDK, between 30- and 50 million Ameri-
cans have the potential for lactose intolerant symptoms. A num-
ber of experts have proposed that the prevalence of symptoms
of lactose intolerance has been exaggerated. Individuals who
have the potential for lactose intolerance due to low lactase lev-
els are called lactose “maldigesters”. The development of symp-
toms in these individuals depends on the dose of lactose con-
sumed. Individuals who have lactose maldigestion tend to
produce enough lactase to permit consumption of reasonable
quantities of dairy products without developing symptoms.

Estimates indicate the prevalence of lactose maldigestion
in the United States at 15% in Caucasians, 53% in Mexican
Americans, 62-100% in Native Americans, 80% in African
Americans, and 90% in Asian Americans [Lactose Intolerance,
National Institutes of Health (NIH), 1994; Sahi, 1994; Suarez
and Savaiano, 1997; Scrimshaw and Murray, 1988]. These
prevalence rates came from studies using breath hydrogen test-
ing with 25- or 50 g per dose of lactose in water. Although this
test assesses lactose maldigestion, it does not accurately esti-
mate the chances that individuals will experience lactose intol-
erant symptoms after consuming a cup of milk (12 g of lactose)
with a meal (Jarvis and Miller, 2002).

Lactose intolerance is a highly individual phenomenon and
is affected by many physiological and psychological factors
(McBean and Miller, 1998). Thus, it is difficult to measure its
true prevalence in the population. The symptoms of lactose
intolerance (such as flatulence or bloating) are nonspecific,
making it difficult without direct-breath hydrogen tests to deter-
mine whether lactose or some other gastrointestinal problem is
causing distress (Jarvis and Miller, 2002).

Historical Perspective

Babies are born with the capacity to digest lactose via pro-
duction of the digestive enzyme lactase. Otherwise, they would
not be able to make use of mother’s milk, which contains lac-
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tose. But sometime after weaning, this capacity is normally lost,
and there is a gene that has been discovered that is responsible.
The significance of lactose maldigestion was questioned when
researchers detected the unique genetic dichotomy that divides
the population into lactase persistent “digesters” and lactase
nonpersistent “maldigesters.” With the advent of the human
genome sequencing, it has been established that many muta-
tions have spread rapidly in a short span of time. For example,
the gene for lactose tolerance that allows human adults to digest
milk became dominant among communities that practiced agri-
culture an estimated 10,000 years ago. It has been established
that certain human populations have experienced a mutation of
chromosome 2, which results in a bypass of the normal shut-
down in lactase production, allowing members of these groups
to continue consumption of fresh milk and fresh milk products
throughout their lives (Sahi, 1994).

Lactase persistence, the genetic trait in which intestinal lac-
tase activity persists at childhood levels into adulthood, varies in
frequency in different human populations, being most frequent
in northern Europeans and certain African and Arabian
nomadic tribes, who have a history of drinking fresh milk. How-
ever, persons from other areas, such as East Asia, remain lactase
nonpersistent and may find it difficult to digest milk.

There is some ambiguity as to where and when the muta-
tions occurred. Some researchers argue for separate mutation
events in Sweden and the Arabian Peninsula near 4,000 BC.
Others argue that a single event in the Middle East at around
4,500 BC took place. Irrespective to the precise origin, most
western Eurasians and people of western Eurasian ancestry
show the effects of this mutation, while most eastern Eurasians,
sub-Saharan Africans, and native peoples of the Americas and
Pacific Islands do not (Kozlov et al., 1992).

Data indicate that haplotype diversity was generated both by
point mutations and recombinations. The four globally common
haplotypes (A, B, C, and U) are not closely related and have dif-
ferent distributions; the A haplotype is at highest frequencies
solely in northern Europeans, where lactase persistence is com-
mon; and the U haplotype is virtually absent from Indo-European
populations. Much more diversity is seen in sub-Saharan
Africans than in non-Africans, consistent with an “Out of Africa”
model for people originating from the Old World (Hollox EJ, et
al., 2001). Those population groups that retain the ability to pro-
duce lactase and digest milk into adulthood are found to be
descended from people who first began domesticating animals
for milking during the Neolithic period, about 4,000 BC
(Simoons, 1978). In population groups where cultural changes
have created adaptation to certain behaviors, including drinking
milk, the rate of genetic adaptation increases significantly.

There is a close correlation between an estimated 30% of the
world’s population who are tolerant to lactose and the earliest
human groups who began milking animals. These persons are
represented among modern-day Mediterranean, East African, and
Northern European populations. On average, 20% of white
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Americans in general are lactase nonpersistent. However, among
subgroups, the rates are higher: 90-100% among Asians and
Asian Americans, 80% of Native Americans, 75% of African
Americans (most of whom are identified as from West Africa),
and 50% of Hispanics worldwide (Mogelonsky, 1995).

Gastrointestinal distress after milk consumption in adults
was described in ancient Greek and Roman texts. Additionally,
although there were a small number of isolated clinical reports
in the late 19th- and early 20th centuries, the issue was not
widely studied until the 1960s, when new techniques were
developed to study enzymatic action in the intestines
(Dahlqvist, 1977). Worldwide surveys conducted in the 1960s
and 1970s indicated that loss of lactase activity in adulthood is
the common condition in humans and that terms like “lactase
deficient” incorrectly imply that this is somehow abnormal
(Flatz, 1987). Early studies with 50-g doses of lactose were used
to establish maldigestion. Gastrointestinal symptoms of intoler-
ance were routinely reported in these studies and provided a
basis for dietary direction, limiting milk intake among the lac-
tase nonpersistent (Saviano, 2003).

Myths and Misconceptions

Widespread misconceptions prevail concerning lactose
intolerance. It is not a food allergy, nor does it mean having to
give up dairy products completely. Dietary strategies can
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improve tolerance to lactose, but without simultaneous educa-
tion on the health benefits of dairy, these strategies are only
minimally effective. Lactose intolerance has a physiological
basis (lactase nonpersistence), but psychological and cultural
factors may also sustain it. True prevalence of lactose intoler-
ance is uncertain, since most estimates are based on artificial
dietary conditions and therefore may overestimate the condition
(Weiss, 2004). Studies have further shown the importance of
dairy in the daily diet, and that cautious consumption of small
servings of dairy products can be tolerated even by those who
consider themselves lactose-intolerant (Jarvis and Miller,
2002). Many African Americans can successfully consume
dairy products by following simple tips:

1) Consume milk in small portions with food (about !/4 to 1/2
glass);

2) Consume hard cheeses, such as Cheddar or Swiss (one-
and-one-half ounces are equal to a serving); and

3) Consume live-culture yogurt.

Hence, it is necessary to realize two parallel and equally
important ambitions: communicate to the public the health ben-
efits of dairy foods as their motivation for dietary changes and
educate individuals regarding strategies to overcome lactose
intolerance or maldigestion.
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EVIDENCE OF DAIRY NUTRIENTS AND ASSOCIATED HEALTH BENEFITS

Calcium

Among other conditions, a deficiency of calcium has been
associated with colon cancer, high blood pressure, and osteo-
porosis. A growing body of evidence has shown that the calci-
um consumed in dairy products has significant implications on
weight loss management (Zemel MB, et al. Obesity Research.
2004; Parikh SJ, 2003).

Vitamin D

Vitamin D promotes retention and absorption of calcium
and phosphorus, primarily in the bones. Vitamin D helps ensure
that the body absorbs and retains calcium and phosphorus, both
critical for building bone. Laboratory studies also show that
vitamin D keeps cancer cells from growing and dividing.

Whey Protein

Emerging research suggests that whey-derived bioactive
components may have antimicrobial and antiviral properties,
enhance immune defense, possess antioxidative activity, help
protect against cancer and CVD, and enhance the performance
of physically active individuals (U.S. Dairy Export Council,;
Walzem et al., 2002; Harper, 2003; International Dairy Federa-
tion, 1997; International Dairy Federation, 1998). It is impor-
tant to note that the majority of studies examining potential
health benefits of whey/whey components are in vitro and in
vivo experimental animal investigations, with only limited
human trials. Additional research, particularly clinical studies in
humans, is necessary to substantiate whey’s positive role in
health and prevention of disease.
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Magnesium

Magnesium plays a part in reducing elevated blood pres-
sure by relaxing the muscles that control blood vessels and by
allowing blood to flow more freely. Its beneficial effect on
blood pressure is further enhanced due to its ability to help
equalize the levels of potassium and sodium in the blood. Clini-
cal researchers have uncovered a correlation between insulin
resistance and magnesium deficiency (DeFelicie, 2002; Fox,
2001).

Potassium

Potassium helps to regulate blood pressure (Insel et al.,
2002.) It is also a critical nutrient for normal muscle contrac-
tions and transmission of nerve impulses. Potassium deficiency
can lead to cardiac arrhythmias, weakness, and glucose intoler-
ance, as well as increased blood pressure and increase bone
turnover. Lastly, potassium deficiency may be associated with
the increased risk for stroke.

Phosphorus

Phosphorus allows proper digestion of riboflavin and
niacin, aids in transmission of nerve impulses, assists the kid-
neys effectively excreting wastes, forms the proteins that aid in
reproduction, and may help block cancer. This mineral also cre-
ates and manages energy; synthesizes protein, fat, and carbohy-
drates; contracts muscles; and maintain the body’s fluid and
electrolyte balance. It is also essential for stimulating hormone
production and helping the body utilize B vitamins (Knochel,
1999).
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DAIRY FOODS’ ROLE IN HEALTH PROMOTION
AND DISEASE PREVENTION

For African Americans, low calcium intake may be a con-
tributing factor to an increased risk of developing several pre-
ventable diseases, including hypertension, overweight and obe-
sity, colon and other types of cancer, insulin resistance, heart
disease, and osteoporosis. Following is an overview of each area
in which research has demonstrated a potential connection
between dairy food consumption and reduced risk of diseases.

Obesity and Overweight

Multiple disease outcomes are related to poor nutrition and
sedentary lifestyle, but obesity—as evidenced by the current
American epidemic—is a sensitive and pervasive indicator of
these behaviors. Prevalence in both adults and children has
increased in past decades to an extent that affects the health of
millions of Americans. According to data from the NHANES
1999-2000, 28% of non-Hispanic African-American adult
males and 50% of non-Hispanic African-American adult
females are currently obese (BMI >30) (Flegal, 2002). Multiple
diet-related factors contribute to the etiology of obesity, but
there is little consensus regarding strategies needed to manage
the problem. Recent research suggests that suboptimal intakes
of calcium and other yet-unidentified components of dairy
foods may mediate increases in body weight and body fat via
several pathways (Zemel, et al., 2000; Shi, et al. 2000).

This relationship first emerged accidentally, during a study
in the 1980s investigating the antihypertensive effect of dairy
products in obese African-American men (Zemel et al., 1990).
Increasing dietary calcium from ~400 to ~1,000 mg/day
through the consumption of two cups of yogurt daily produced
expected decreases in blood pressure, which were accompanied
by an unexpected 4.9 kg reduction in body fat. Although the
data describes the effects of this diet on blood pressure and
related cardiovascular variables (Zemel J, Am Coll Nutr. 2003),
the absence of a plausible mechanism linking dietary calcium or
dairy intake to energy metabolism delayed further pursuit of
these observations. However, the cloning of adipocyte genes
involved in the regulation of energy metabolism resulted in elu-
cidation of new metabolic pathways, which provided a theoreti-
cal framework and compelling mechanisms to explain this phe-
nomenon (Zemel, Am J Clin Nutr. 2004). These observations
have since been validated in both population studies and ran-
domized clinical trials (Zemel MB, Obesity Res. 2004).

Calcium and other components in milk, yogurt, and cheese
may play a role in regulating body fat and weight gain (Zemel,
2000; Shi, et al., 2000; Davies et al., 2000; Lin, et al., 2000; Car-
ruth and Skinner, 2001; Zemel and Teegarden, 2003). When labo-
ratory mice were fed diets high in calcium from either supple-
ments or nonfat dry milk, they reduced weight and body fat gain;,
animals fed nonfat dry milk reduced these factors to a greater
degree than those fed supplements (Zemel et al., 2000). These
animal studies, along with cellular research, delineated a mecha-
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nism by which higher dietary calcium intakes manipulate the hor-
monal environment of the fat cell, promoting greater breakdown
and oxidation and inhibiting fat synthesis and storage.

Human studies also support a potentially beneficial role for
calcium/dairy foods in weight control. For example, data from
NHANES III showed an inverse association between intake of
calcium/dairy foods and obesity, especially in adult women
(Zemel, et al., 2000). Other investigators conducted secondary
analysis of five clinical studies (four observational and one dou-
ble-blind, placebo-controlled, randomized trial) and found that a
lower calcium intake was associated with a higher body weight
for all 780 women in the studies (Davies, et al., 2000). The
Coronary Artery Risk Development in Young Adults (CAR-
DIA) study followed more than 3,000 black and white young
adults for 10 years. It concluded that dairy food consumption
was inversely associated with obesity and as well as with other
related factors in insulin resistance (Pereira, et al., 2002).

Further support for a beneficial effect of calcium-rich foods
on body weight regulation is derived from a study in adult
females (Lin, et al., 2000) and two additional studies in young
children (Carruth and Skinner, 2001; Skinner, et al., 2003). The
former, a two-year prospective study of 54 females ages 18-31
years, established that total calcium, specifically calcium from
dairy foods, was negatively associated with changes in body
weight and body fat (Lin, et al. 2000). Calcium from dairy foods
protected and maintained women’s levels of body fat and staved
off gains in fat. Females who took in higher calcium levels (cor-
rected for total energy intake) from dairy foods gained less weight
and body fat throughout the term of the study than those with
lower calcium intakes. Likewise, in preschoolers, higher average
intakes of calcium and dairy foods consumed between two- and
three years of age were significantly associated with lower body
weight at 5.8 years (Carruth and Skinner, 2001). When this longi-
tudinal study was extended in the same group of children until
age 8, dietary calcium intake was also associated with a lower
percentage of body fat. Milk and other dairy products were the
main source of dietary calcium, while milk alone provided 50%
of the total calcium intake (Skinner, et al., 2003). Another study
(Buchowski et al., 2002) reported an inverse association between
calcium or dairy intake and adiposity in lactose-tolerant and lac-
tose-intolerant African-American women.

The first randomized clinical trial directly investigating the
effects of calcium/dairy foods on body weight and body fat loss
found that a high-calcium diet and a high-dairy diet enhanced
the effectiveness of a calorie-restricted diet in weight control—
and increased the percentage of fat lost from the trunk region.
Dairy foods exerted a significantly greater effect than a calcium
supplement (Zemel, et al., 2004). This six-month randomized,
controlled clinical trial evaluated whether dairy products or cal-
cium could accelerate weight and fat loss in 32 obese young
adults on a calorie-restricted diet. Participants were randomly
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assigned to follow one of three diet regimens as outpatients. All
were provided 500 kcal/day less than were needed for weight
maintenance:

1) Control diet providing zero-to-one serving of dairy prod-
ucts per day, 400-500 mg/day calcium, and a daily placebo
supplement;

2) A calcium-supplemented diet (high calcium—for a total of
1,200-1,300 mg/day) identical to the control diet, with the
placebo replaced by 800 mg of calcium carbonate;

3) A high dairy diet (placebo supplemented) containing three
daily servings of dairy products for a total calcium intake
of 1,200-1,300 mg/day.

Results showed that participants assigned to the standard
diet, the high-calcium diet, and the high-dairy diet lost 6.4%,
8.6%, and 10.9%, respectively, of their body weight in six
months. Participants on the high-dairy diet lost 70% more body
weight than those on the standard calorie-reduced diet. The loss
of body fat was significantly augmented by the high-calcium,
and high-dairy diets by 38% and 64%, respectively. Fat lost
from the trunk region on the control, high-calcium, and high-
dairy diets represented 19%, 50.1%, and 66.2% of total fat loss,
respectively. In addition, the high-dairy group showed signifi-
cant improvement in glucose tolerance after six months on the
diet, while the other two groups showed no change. The high-
dairy diet produced a significant 44% decrease in plasma
insulin levels as well as a “modest reduction” in systolic blood
pressure, while the other two groups did not.

Two recent reviews (Zemel, 2003; Parikh and Yanovski,
2003) provide comprehensive updates of the association among
calcium, dairy foods, and weight maintenance, and addressed
some of the caveats, such as the threshold effect (wherein bene-
fits are greatest in those individuals who previously consumed
less than 600 mg/day calcium) and subgroups that appear to be
better responders (women, African Americans). Perhaps the
work is best put into perspective by considering the impact of
the relationship between dietary calcium and body weight on a
population basis. Dairy foods and calcium may shift metabo-
lism somewhat modestly on an individual short-term basis, but
increasing calcium intakes to recommended levels could
decrease the prevalence of overweight and obesity by as much
as 60-80% (Heaney, 2003).

Hypertension

Increasing dietary calcium through dairy products lowers
blood pressure and may reduce the risk of hypertension (Pereira,
et al., 2002; Miller, et al., 2000; Jorde and Bonaa, 2000; Birkett
1998; Griffith, et al., 1999; Van Beresteijn, et al., 1990). This
effect occurs in untreated adults with hypertension, adults with
normal blood pressure, women with gestational hypertension,
and young children. Dietary sources of calcium (i.e., milk,
cheese, or yogurt) appear to exert a greater antihypertensive
action than calcium alone (Griffith, et al., 1999; Van Beresteijn, et
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al., 1990). This finding may be explained by the presence of nutri-
ents in addition to calcium in dairy foods, such as potassium and
magnesium, which may act in concert to lower blood pressure
(Van Beresteijn, et al., 1990; McCarron, 1997). A consensus in
the scientific literature establishes a calcium intake of 1,000~
1,500 mg each day as sufficient to lower blood pressure in indi-
viduals who are responsive (McCarron and Reusser, 1999).

The Dietary Approaches to Stop Hypertension (DASH) tri-
al, a study sponsored by the National Heart, Lung, and Blood
Institute, showed that consuming a diet containing three serv-
ings daily of low-fat dairy foods, eight-to-10 daily servings of
fruits and vegetables, and a low intake of total fat and of saturat-
ed fat substantially reduced adults’ blood pressure, with results
occurring in as little as two weeks (Appel, et al., 1997;
Obarzanek and Moore, 1999). Researchers suggest that if
Americans follow the DASH diet, they could reduce CHD by
15% and stroke by 27% (Appel, et al., 1997).

The DASH diet has been demonstrably effective in lower-
ing blood pressure in African Americans and in those with
hypertension (Tucker, 2001). A subgroup analysis of the DASH
data showed that the DASH diet was twice as effective at lower-
ing blood pressure in African Americans as in Caucasians
(Svetkey, et al., 1999). There was a joint effect of race and
hypertension status on blood pressure response to the DASH
combination diet. Hypertensive African Americans experienced
greater reductions in both systolic and diastolic blood pressure,
compared to normotensive African Americans and both hyper-
tensive and normotensive whites.

The DASH-Sodium study replicated the DASH trial find-
ings (Sacks, et al., 2001). This multicenter, randomized, con-
trolled trial found that a diet low in total fats, saturated fats, and
sodium—while high in low-fat dairy products, fruits, and vegeta-
bles—Ilowered blood pressure in adults with and without hyper-
tension. The study randomly assigned its 412 participants to con-
sume either a typical American diet or the DASH diet. Within
each diet group, subjects consumed foods with varying levels of
sodium. High-sodium food had ~3,400 mg, intermediate ~2,400
mg, and low ~1,500 mg of sodium. The DASH diet lowered
blood pressure at all sodium levels. While the greatest reduction
occurred when subjects consumed the DASH diet at the lowest
sodium level, it should be noted that the DASH diet alone pro-
duced as much of a blood pressure reduction, without sodium
restriction, as did the most severe sodium restriction regimen in
the control subjects. Both clinical trials and observational studies
support a blood pressure-lowering effect of calcium and dairy.
This benefit may be part of the reason why diets rich in dairy also
appear to protect against stroke (Massey, 2001).

A recent study in free-living individuals (Appel, et al.,
2003) further validates the efficacy of the DASH diet, since
individuals who followed blood pressure-lowering lifestyle rec-
ommendations (including weight loss, exercise, and limiting
alcohol consumption) in addition to consuming a DASH-type
diet experienced the greatest numerical decreases in blood pres-
sure. The authors predict the effect might have been greater if
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individuals had better success in achieving the goals of the diet
and recommend improving understanding of how to motivate
people to make healthy dietary changes. Another study (Conlin,
et al., 2003) explored the ability of the DASH diet to enhance
the response to a commonly used blood pressure-lowering drug
and reported that both systolic and diastolic blood pressures
decreased most significantly in African Americans who fol-
lowed the DASH diet and took antihypertensive medication.
Inclusion of the DASH diet on the most recent report of the
Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC-VII) suggests con-
sensus on its efficacy (Lenfant, et al., 2003).

Cancer

Epidemiological studies report either no risk or a reduced
risk of some types of cancer in association with dairy consump-
tion. Inverse associations exist between milk and other dairy
foods, or calcium, and endometrial cancer (Barbone et al. 1993;
Terry, et al., 2002), breast cancer (Biffi, et al. 1997, Lipkin and
Newmark, 1999; Shannon, et al., 2003), pancreatic cancer
(Michaud, et al., 2003), renal cancer (Prineas, et al., 1997), and
colorectal cancer (Holt, 1999; Ma, et al., 2001; Parodi, 2001).

Breast Cancer

Two recent studies (Voorrips, et al., 2002; Ronco, et al.,
2002) noted weak positive relationships between high-fat dairy
products and breast cancer risk. However, these and other stud-
ies have failed to find a significant positive association with
total fat intake and breast cancer. A large study of nurses saw no
increased risk of breast cancer with higher saturated fat intakes
and in fact showed that consumption of dairy foods, especially
low-fat products and fat-free milk, was inversely associated
with risk of breast cancer (Shin, et al., 2002). The database used
to assess habitual dietary CLA intake in free-living women may
not account for the natural variability of CLA content of foods
that occurs as a consequence of season, feeding practices, and
other factors (Peterson, et al., 2002) and therefore may not have
accurately estimated CLA intake. Voorrips and colleagues
(2002) specifically noted a positive relationship between breast
cancer and food containing conjugated linoleic acid (CLA),
such as butter, cheese, full-fat milk, and meat. However, in ani-
mal and tissue culture studies, CLA was found to be anticar-
cinogenic in mammary tumor models.

Ovarian Cancer

Regarding protection against ovarian cancer, one epidemio-
logical study found a stronger significant effect of dairy sources
of calcium compared to a nonsignificant gradient in risk related
to calcium supplement intake (Goodman, et al., 2002).

Colon Cancer

Clinical studies also demonstrate a protective role of dairy
foods against colon cancer. According to the National Cancer
Institute, African Americans have a higher incidence of colon
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cancer (males: 67.9%, females: 54.0%) compared to Cau-
casians (males: 66.0%, females 47.6%). Mortality is also higher
for African Americans. Holt and colleagues found a significant
reduction of precancerous changes in the colon in 70 multieth-
nic patients with a history of developing colon polyps when
they increased their intake of calcium with low-fat dairy foods
(Holt, et al., 1998). A comparison of the effects of calcium sup-
plements to low-fat dairy foods in 40 subjects at risk for colonic
neoplasia found that both supplemental calcium and dairy foods
lower epithelial cell proliferation indexes from a higher to a
lower-risk pattern (Holt, et al., 2001).

Prostate Cancer

There is conflicting evidence for an association between
calcium/dairy food intake and risk for prostate cancer. A
prospective study links high intakes of calcium with increased
risk of prostate cancer (Chan, et al., 2001). However, recent evi-
dence suggests that low vitamin D rather than high calcium
affects the outcome (Vieth, 2002; Beer, et al., 2003). Findings
from a case control study in Italy did not support the hypothesis
that calcium or milk intake increases risk of prostate cancer
(Tavani, et al., 2001), nor did a recent study of male participants
in the Baltimore Longitudinal Study of Aging (Berndt, et al.,
2002). A comprehensive unpublished review of the available
data by scientists at the American Institute of Cancer Research
(AICR) concluded there is insufficient evidence to suggest an
increase in prostate cancer risk with higher calcium or dairy
food intakes (AICR, 2002).

Insulin Resistance Syndrome

Obesity and sedentary lifestyles aré known risk factors
leading to the development of insulin resistance, which can lead
to prediabetes. Both insulin resistance and prediabetes increase
the chance of developing type-2 diabetes, as well as cardiovas-
cular heart disease. Increasing evidence points to the role of
dairy and dietary calcium in reducing the incidence of obesity.
However, there is a paucity of data directly linking dairy foods
and the reduction of insulin resistance, diabetes, or IRS.
Researchers (Tuomilehto, et al., 2001) have been able to con-
clude that the risk of diabetes can be decreased by approximate-
ly 60% by diet and exercise alone, and, thus, lifestyle dietary
changes can play a role in the decreased risk of diabetes and
insulin resistance syndrome. In a cross-sectional study of men
and women between 30 and 64 years of age, more than one
serving every day of milk products revealed a 40% lower risk of
the components of IRS, but only in men (Mennen LI, 2000).
Milk consumption has been associated with decreasing risk of
the complications of the insulin resistance syndrome, including
coronary artery disease, stroke, and hypertension (Ness AR,
2001). The CARDIA study has shown an inverse relationship
between dairy food consumption and insulin resistance (Pereira,
et al., 2002). After tracking more than 3,000 adults for 10 years,
it was found that overweight subjects who consumed dairy
products more than 35 times a week suffered 72% less insulin
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resistance syndrome than those who consumed dairy less than
10 times a week. A more recent study (Reusser, et al., 2003)
showed a positive influence of dietary habits that included dairy
products on cardiovascular risk factors, including hypertension,
insulin resistance syndrome, and obesity. While these promising
studies show a statistical relationship between dairy consump-
tion and reducing the risk for insulin resistance syndrome, inter-
vention studies are needed to further test these findings.

Cardiovascular Disease

Positive associations between dietary fat and cholesterol and
low-density lipoprotein cholesterol (LDL-C) resulted in popular
counsel to replace regular dairy products with reduced-fat or fat-
free versions to lower risk of CHD (Sacks and Katan, 2002).
However, as demonstrated in the DASH diet, some full-fat dairy
products (i.e., approximately a serving of cheese) can fit within
an overall diet moderate in fat and low in saturated fat (Swain, et
al., 1999).

As the panel of relevant biomarkers grows exponentially
(Brewer, 2003), a much clearer picture is emerging of the actual
risk associated with full-fat dairy consumption. A detailed
explanation appears below, but briefly, it is now understood that
one’s genetic disposition determines the body’s reaction to total
fat, so that certain people may safely consume full-fat products
without any negative consequences. In addition, greater under-
standing of gene-nutrient interactions (Krauss and Dreon, 1995)
is helping to define at-risk populations and those individuals
who may or may not benefit from reducing dietary fat intake.

A study on differential effects of specific saturated fatty
acids (SFA) and their food sources on plasma lipids and
lipoproteins revealed that not all SFAs impart the same risk of
CHD. Using data from the Nurses’ Health Study, Hu, et al.
(1999) identified the profile of fatty acids that foods con-
tributed and reported an increased relative risk only for longer
chain SFA (16:0 and 18:0), which was no longer significant
after controlling for other dietary variables. High-fat dairy prod-
ucts increased risk nonsignificantly by 8% (p=0.33). Low-fat
dairy products, on the other hand, decreased risk by 18%
(p=0.11), a statistically significant finding. Only by analyzing
the ratio of high-fat to low-fat dairy products did the study show
risk to be significantly increased by 27%. Consistent with these
observations, analysis of dietary patterns in the Health Profes-
sionals Follow-Up Study (Hu, et al., 2000) found that low-fat
dairy products grouped with other foods (cold cereal, fruit,
whole-grain products) exerted a negative effect on risk. This
relationship was not statistically significant, however. Although
high-fat dairy products were factors in a Western diet pattern
that increased CHD risk, adjustment of the data for saturated fat
intake only slightly attenuated the results, suggesting that other
factors of the dietary pattern are much more important in
imparting risk. It is well established that saturated fat increases
HDL levels, but it remains to be determined how manipulation
of the LDL:HDL ratio affects overall risk of CHD.

Beyond consideration of macronutrients, other nutrients
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such as calcium, potassium, and magnesium, may protect
against CHD. This benefit may occur either directly (through
lowering blood pressure) or indirectly (by lowering blood levels
of total and LDL cholesterol) (Denke, et al., 1993; Svetkey, et
al., 1999; Obarzanek, et al., 2001). The DASH combination diet
(rich in fruits/vegetables and low-fat dairy products, and low in
fat), when compared to the control diet, significantly reduced
total and LDL levels without affecting blood triglyceride levels,
whereas the diet high in fruits and vegetables did not produce
significant changes in blood lipids (Obarzanek, et al., 2001). In
addition to blood pressure and lipid-lowering, the DASH diet
lowered blood levels of homocysteine, an amino acid linked to
increased CHD risk (Appel, et al., 2000). A 25-year prospective
study of 5,765 men living in Scotland found no evidence that
drinking milk was associated with increased risk of CHD or
death from all causes (Ness, et al., 2001).

Studies have found that unfermented milk or yogurt can
lower blood cholesterol in both humans and experimental ani-
mals (Buonopane, et al., 1992; Golay, et al., 1990). Buonopane
and colleagues studied the effects of supplementing the usual
diet with a quart of skim milk for eight weeks on serum choles-
terol level, blood pressure, and serum triglyceride level in 82
adults. Supplemental milk treatment was associated with a
6.6% reduction in serum cholesterol, as well as a reduction in
serum triglycerides in a subgroup with elevated baseline choles-
terol levels. Reductions in systolic and diastolic blood pressure
also occurred. Earlier studies had similar findings. In one
experiment, volunteers exhibited a 5-15% decrease in blood
cholesterol levels in response to consumption of whole and fat-
free milk (Howard and Marks, 1977). In another study, subjects
who added yogurt to their diets reduced their blood cholesterol
levels by 5-10% in one week (Hepner, et al., 1979).

Other studies have found that whey protein contains bioac-
tive components that may positively affect cardiovascular health
(Harper, 2003). For example, whey-derived peptides may
reduce the risk of hypertension, inhibit platelet aggregation, and
lower blood cholesterol levels. Whey peptides have been shown
to inhibit the activity of angiotensin-converting enzyme (ACE)
(Fitzgerald and Meisel, 2000; Pihlanto-Leppala, et al., 2000;
Takano, 1998), which constricts vascular smooth muscle and
increases blood pressure by converting the inactive angiotensin-
I hormone into angiotensin-II. Alpha-lactalbumin and beta-lac-
talbumin are among the several whey-protein-derived ACE
inhibitors identified (Shah, 2000; Fitzgerald and Meisel, 2000;
Pihlanto-Leppala, et al., 2000; Takano, 1998). In vitro and
experimental animal studies suggest that peptides derived from
glycomacropeptide and lactoferrin may inhibit platelet aggrega-
tion and thrombosis (Rutherfurd and Gill, 2000). In addition,
whey proteins may reduce blood cholesterol levels or have a
favorable affect on blood lipid levels (Walzem, et al., 2002;
Beena and Prasad, 1997; Kawase, et al., 2000).

Genetic individuality in response to dietary fat may explain
the high degree of variability in clinical trials and the lack of
consensus among epidemiological studies. Two studies (Krauss
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and Dreon, 1995; Krauss, 2001) reported on the atherogenic
lipoprotein phenotype (ALP) characterized by many of the
same components that comprise metabolic syndrome. These
findings suggest that approximately 30% of the population will
benefit in terms of lowering CHD risk by adopting a low-fat
diet. A significant percentage of the population, however, actu-
ally responds adversely to lower fat intakes, in that LDL-C
decreases but converts to a small, dense, and more readily oxi-
dized particle.

A recent review discusses how several cardiovascular risk
factors, including hypertension, insulin resistance syndrome,
and obesity, as tested in randomized, controlled trials emphasiz-
ing African-American populations, have been positively influ-
enced by dietary patterns that include an adequate intake of
dairy products (Reusser, et al., 2003).

Osteoporosis

According to recent estimates from the NOF, 44 million
Americans either have the bone-thinning disease osteoporosis
(10 million) or have low bone mass (34 million), placing them
at high risk for the disease (NOF, 2003). Although African
Americans have a lower risk for osteoporosis than Caucasians
or Hispanics, primarily resulting from resistance to the bone
resorption apparatus controlled by parathyroid hormone
(Heaney, 2002), the NORA study found that African Americans
(particularly women) are at greater risk than previously thought
(Siris ,et al., 2001). NORA found that 38.9% of African-Ameri-
can women had osteopenia, and 4% had osteoporosis, suggest-
ing that their absolute risk of fracture may be substantial,
although less than that of women of other racial and ethnic
groups. A shorter hip axis length could account for the fact that
the rate of hip fracture in African Americans is 32% lower than
in Caucasians (Heaney, 2002). Despite lower reported rates of
hip fracture, African-American women who suffer fractures are
more likely to be nonambulatory at discharge and twice as like-
ly to die from hip fracture compared to Caucasian women
(Geller and Derman, 2001).

Little information is available for blacks (including
Africans, African Americans, and West Indians) on the impor-
tance of calcium for bone acquisition during growth, for bone
loss with age, or for reducing risk of fracture. Published evi-
dence indicates that inadequate calcium intake limits bone
acquisition and maintenance in African Americans just as in
other races. However, it is clear the calcium intake needed to
ensure optimal skeletal health is lower in African Americans
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than in other racial groups (Heaney, 2002). Therefore, skeletal
health should not determine the calcium requirement for
African Americans because their optimal calcium intake pro-
tects other systems as well (such as the cardiovascular system).
The goal of calcium intake for African Americans should be one
that promotes total body health (Heaney, 2002).

It is well established that calcium is necessary for building
and maintaining strong bones and helping to prevent osteoporo-
sis (Heaney, 2000). Bone health is dependent on several nutri-
ents in addition to calcium, such as protein, phosphorus, and
zinc, most of which occur together in dairy foods. Replacing
just one nutrient (namely, calcium) is likely to have less-than-
optimal results (Heaney, 2002). In an analysis of papers pub-
lished since 1975 describing studies of the relationship of calci-
um intake and bone health, Heaney found that of 52
investigator-controlled calcium intervention studies, 50 demon-
strated better bone balance at high intakes, greater bone gain
during growth, reduced bone loss in the elderly, or reduced frac-
ture risk (Heaney, 2000). Of the 86 observational studies, 64
were positive, confirming that the strong correlation observed
in the intervention studies also exists in free-living persons. Ful-
ly three-fourths of the observational studies support the hypoth-
esis that increased calcium and calcium-rich dairy foods protect
the skeleton. Six of the intervention studies used dairy foods as
the calcium source, and all reported the positive link between
calcium intake and bone health (Baran, et al., 1989; Cadogan, et
al., 1997; Chan, et al., 1995, Prince, et al., 1995; Renner, et al.,
1998; Storm, et al., 1998). All showed significant positive
effects that were at least as strong as the effects of calcium sup-
plements. This is not surprising, as it has been long established
and well understood that milk supports growth; thus, it is evi-
dent that milk and milk products are naturally dense sources of
the nutrients needed for bone development and maintenance.

A study conducted to assess understanding of osteoporosis
risk factors and attitudes toward the disease among African-
American and Hispanic women found these populations were
not well-versed in or practicing lifestyle behaviors and dietary
habits that would promote and maintain optimal bone mass
(Geller and Derman, 2001), though many of the risk factors for
osteoporosis are modifiable. Geller and Derman conclude,
“osteoporosis education and prevention initiatives are needed
specifically for African-American and Hispanic women to pro-
mote healthy behaviors, identify women at risk, and encourage
early diagnosis and treatment” (Geller and Derman, 2001).
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CULTURAL PERCEPTIONS OF LACTOSE INTOLERANCE

Barriers to Improving Dairy Consumption
by African Americans

According to current research, social and cultural habits
and attitudes can affect tolerance to milk. Johnson and col-
leagues (1993a) studied 45 African-American subjects who had
confirmed lactose maldigestion or low lactase levels. In a dou-
ble-blind test, each subject received 315 mL of lactose-contain-
ing milk or lactose-hydrolyzed milk alternately on three differ-
ent days. One-third of the subjects experienced symptoms of
intolerance to both types of milk, indicating their symptoms
were not due to lactose. Estimates of the prevalence of lactose
maldigestion can overestimate the number of people who expe-
rience symptoms after consuming physiologic amounts of dairy
foods (i.e., 8 ounces of milk containing 12 g of lactose). Well-
controlled studies have demonstrated that the vast majority of
lactose maldigesters can consume amounts of lactose found in a
standard serving of milk or other dairy products without experi-
encing adverse symptoms (Jarvis and Miller, 2002).

The quantity of lactose consumed relates directly to the
appearance and severity of lactose-intolerant symptoms (Hert-
zler, et al., 1996; Suarez, et al., 1995; Tamm, 1994; Villako and
Maaroos, 1994). Suarez and colleagues have conducted several
studies in multiethnic populations (African Americans, other
minorities, and whites) investigating lactose-intolerant symptoms
from the consumption of dairy products (Suarez, et al., 1995,
1997, 1998). For example, in a randomized, double-blind
crossover trial, 30 people who identified themselves as lactose
intolerant were all able to tolerate one cup of milk per day
(Suarez, et al., 1995). Subjects consumed either a cup of regular
lactose-containing milk or lactose-hydrolyzed milk with break-
fast for a one-week period. Researchers measured participant’s
breath hydrogen concentrations after consumption of 15 g of lac-
tose (one cup of milk contains 12 g of lactose) to determine the
number of lactose maldigesters. Based on breath hydrogen con-
centrations, 70% of the subjects were maldigesters, whereas 30%
were digesters. All subjects reported minimal gastrointestinal
symptoms, and researchers found no significant differences in
symptoms when either lactose digesters or maldigesters con-
sumed lactose-containing or lactose-free milk. Researchers con-
cluded that individuals who describe themselves as intolerant

may erroneously believe abdominal symptoms are due to lactose
intolerance. These results and those of a subsequent study
(Suarez, et al., 1997) indicate that lactose maldigesters can com-
fortably consume one cup of milk with breakfast or two cups of
milk in divided doses with breakfast and dinner. The most recent
study by this group found that women with limited lactose diges-
tion could eat a dairy-rich (four-serving) diet that includes milk,
yogurt, and cheese without impediment, supplying approximately
1,500 mg of calcium per day (Suarez, et al., 1998).

Gradual exposure to dairy foods can improve the tolerance
to lactose (Hertzler and Savaiano, 1996b; Johnson, et al.,
1993b; Tamm, 1994). Hertzler and colleagues (1996) found that
daily consumption of lactose in lactose maldigesters was able to
reduce lactose intolerance by adaptation of colonic bacteria to
lactose. Twenty subjects received increasing amounts of lactose
or dextrose for 10 days and then were switched to another treat-
ment. They consumed lactose and dextrose at meals during the
respective 10-day periods, increasing the doses from 42 g/day to
70 g/day (for lactose, this would be equivalent to moving from
3.5-6 cups of milk per day). At the end of each 10-day period,
subjects received a challenge dose of lactose or dextrose. When
researchers compared the tolerance to lactose versus dextrose,
subjects showed a 50% decrease in symptoms of intolerance
and a significant improvement in their ability to digest lactose.
These results indicate that the naturally occurring bacteria of the
gut were able to adapt to the presence of lactose and degrade the
milk sugar faster and with less gas production. A study on
African-American adolescent girls (Pribila, et al., 2000) fed a
dairy-rich diet for 21 days showed an adaptation to lactose. Sub-
jects consumed 33 g of lactose per day for 21 days. Researchers
assessed lactose digestion and reports of intolerance symptoms
at the beginning and end of the 21-day intervention. Based on a
breath hydrogen assessment, 14 of the 17 subjects were lactose
maldigesters, but breath hydrogen decreased over the 21-day
period, suggesting a colonic adaptation to the high-lactose diet.
Gastrointestinal symptoms were negligible during the breath
hydrogen assessments and during the 21-day intervention.

The type of dairy food consumed can influence the symp-
toms of lactose maldigestion. Studies show that subjects toler-
ate whole milk and chocolate milk better than lower-fat milks

Table 2. Calcium and Lactose Content of Dairy Foods

Food Calcium (mg)' Lactose (g)?
Lowfat Milk (8 ozs.) 290 12
Yogurt nonfat flavored (8 ozs.) 345 4-17
Cheddar cheese (1 oz.) 204 0.6-0.9
Yogurt (8 0zs.) 274-452 4-17

Source: 1. USDA/ARS 2002 Nutrient Data Laboratory, National Nutrient Database for Standard Reference, Release 17.
2. National Dairy Council; Scrimshaw NS, Murray AB, Am J Clin. Nutr. 48(suppl. 4):1998.
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and unflavored milks (Dehkodi, et al., 1995; Lee and Hardy,
1989; Leichter 1973). Apparently, the fat content of whole milk
slows gastric emptying, improving lactose tolerance. The mech-
anism by which cocoa improves lactose tolerance is not known
(McBean and Miller, 1998). Subjects tolerate most cheeses
because of their low levels of lactose and high solids content
(Kosikowski and Mistry, 1997). Lactose maldigesters tolerate
yogurts (Martini, et al.,1991; Kolars, et al., 1984; Shermak, et
al., 1995; Savaiano, et al., 1984). The improved tolerance to the
lactose in yogurt is the result of more effective digestion attrib-
uted to the semisolid state of yogurt and the release of lactase
enzyme by the bacterial cultures within the digestive tract when
a subject consumes yogurt (Vesa, et al., 1996). For comparison,
Table 2 illustrates calcium and lactose content of an average
serving of milk, cheese, or yogurt.

Finally, there are proven benefits of including dairy in diets
rich in fruits and vegetables for reducing blood pressure. How-
ever, before it will be possible to educate African Americans
about the health benefits of a diet rich in low-fat dairy products,
fruits, and vegetables, it is necessary to address the assumption
that this population cannot consume dairy without discomfort.

Analysis of Consumer-Based Research

As part of the Three-a-Day of Dairy campaign, in collabo-
ration with the National Dairy Council, the NMA conducted
consumer-based research to understand how cultural and physi-
ological factors affect African-American health and nutrition
behavior. The research was designed to explore such issues as
“in-market” prevalence of lactose intolerance, the actions by
those who experience symptoms thought to be related to lactose
intolerance, and how medical professionals diagnose, treat, and
provide advice regarding this condition. The NMA believes this
is the first study to explore potential sociological and cultural
issues that shape African-American dietary patterns and exam-
ine the resultant nutritional implications for the community.

This research includes a review of databases that include
the following:

¢ Quantitative consumer data captured in the NPD Group’s
NET® database;

* Nutrient intake data from the NPD’s Nutrient Intake Data-
base; and

* A customized quantitative study among a nationally repre-
sentative sample of African-American adults regarding per-

sonal experiences and consumption of dairy products called
the “Dairy Consumption and Lactose Intolerance Among
African Americans” of the ALLIUS study.

NPD’s annual sample consists of 2,000 households con-
taining approximately 5,000 individuals. The sample is divided
into 52 subsamples, and each week a group of nearly 60 house-
holds begins recording all the foods and beverages consumed
by all household members. Each household maintains a daily
eating diary for two weeks. NPD’s database was used to calcu-
late nutrient intake by quantifying the NET food frequency
records using the USDA Continuing Survey of Food Intakes by
Individuals 1994-1996, 1998. The “Dairy Consumption and
Lactose Intolerance Among African Americans” study, aspart of
ALLIUS, was conducted among 2,016 African-American
adults and 1,084 U.S. general population adults, 18 and older,
closely matched to U.S. Census data for gender, age, income,
region, and household composition.

Study Resulis

African Americans Not Meeting the Dietary
Reference Intakes (DRIs) for Key Nutrients

According to the NPD, African Americans average only
66% of the DRI for calcium, compared to an average of 75% for
the balance of the population. This low-calcium intake stems
directly from lower dairy product consumption, because
African Americans’ consumption of calcium from nondairy
sources closely mirrors that of the balance of the U.S. popula-
tion (Table 3). In addition, African Americans on average do not
meet recommendations for key nutrients found in dairy prod-
ucts such as magnesium and vitamin D.

The Dairy Consumption Habits of
African Americans

While evidence supports numerous benefits as discussed in
the aforementioned section, including risk reduction of major
chronic diseases that affect African Americans by the consump-
tion of calcium and other nutrients contained in dairy foods, a
significant barrier exists for African Americans to increase
dairy consumption. African Americans are eating far fewer
dairy products on average than the general U.S. population.
Only about 44% of African-American adults claim to eat one or
more servings of dairy products each day, compared with about

Table 3. Percentage of Calcium Recommendations Met By Average Person

Percentage of Calcium DRI* Met
Percentage of Calcium DRI Met from Dairy Sources

Percentage of Calcium DRI Met from Nondairy Sources

African Americans Balance of Population

66% 75%
47% 57%
19% 18%

* DRI - Dietary Reference Intake

Source: NPD Group, Nutrient Intake Database, 2003; five years ending Feb. 2002
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69% of the general population (NPD/NET, 2003). Focusing on
the three product categories (milk, cheese, and yogurt), support-
ed within the Three-a-Day of Dairy program, it is possible to
make the comparisons in Table 4. African Americans are below-
average consumers of milk and yogurt and close-to-average
consumers of cheese, according to the NDP. Compared to the
general population, African Americans are above-average con-
sumers of whole milk, lactose-free milk, and reduced-fat or
calorie-reduced cheeses. African Americans are also more like-
ly to drink whole milk (rather than a reduced-fat version) than
the general population (NPD/NET, 2003). In relation to types of
milk and milk alternatives, African Americans are well above
average consumers of lactose-free milk but about average con-
sumers of soy beverages. Still, consumption of these milk alter-
natives remains small.

African Americans consume milk (Table 4) at about two-
thirds the rate of the general population and consume it “as a
glass” at roughly half the rate of the general population (Table 5).
Of particular concern is the consumption of milk among African-
American children. Looking at milk consumption over a lifetime,
African Americans lag behind Caucasians at all ages, but the gap
is most pronounced among children 2-15 years of age (Figure 2).

Although milk consumption among African Americans lags
behind the general population for all occasions, the dinner meal is

where the largest gap occurs (Table 5), because African Ameri-
cans choose other beverages far more often than milk (NPD/NET,
2003). Milk is consumed at 42% of all in-home dinner meals for
all children, but is chosen only 7% of the time by African-Ameri-
can children. African-American adults show a similar pattern.
Milk is consumed only 6% of in-home dinners versus 23% for all
adults (Table 6). Initial qualitative findings indicate African Amer-
icans do not choose milk at dinner, because it is not perceived as
“going with” a variety of foods prevalent in the African-American
diet. This finding points to the idea that overall flavor and taste
profiles for African Americans differ from those of other groups.
Taken with other issues, these preferences keep milk consumption
levels below those of the general population.

The Barrier of Lactose Intolerance

To examine the idea that there are cultural and physiological
barriers that influence nutrient and dairy intake in African Ameri-
cans, the Dairy Consumption and Lactose Intolerance Among
African Americans study was conducted. This study proceeded to
identify and understand specific behaviors associated with:

 Barriers to dairy consumption,
* Potential solutions for improving nutritional behaviors, and
¢ Overall African-American health.

Table 4. NET® In-Home Consumption Annual Eating Occasions Per Capita 2001/2002

General Population African Americans

All Milk 296 197
Whole Milk 56 62
Lactose-Free/Reduced Milk 2 8
All Cheese 101 81
Fat/Calorie-Reduced etc.

Cheeses 1 14
Yogurt 15 6
Soy Beverages 3 2

Source: NPD Group NET® database, 2003; two years ending Feb. 2002.

Table 5. Annual Consumption Per Capita—Milk Consumed as a Glass

Meal Occasion All Children African- Gap All Individuals African-

(General American (General American Gap

Population) Children Population) Individuals

Total Meal Occasions 280 114 -59% 165 78 -52%
Breakfast 89 61 -31% 47 39 -18%
Lunch 57 22 -62% 37 15 -59%
Dinner 105 16 -85% 64 14 -79%
Carried 5 1 -80% 2 <1 -83%
Snack 25 15 -40% 1 1 -23%

Source: NPD Group NET® database, 2003; two years ending Feb. 2002.
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Critical to understanding the reasons for the shortfall in
dairy consumption among African Americans is an exploration
of lactose intolerance. Among respondents, 49% of African-
American adults claimed to have experienced some type of
physical discomfort at some time after eating dairy foods, such
as milk, cheese, yogurt, or ice cream (ALLIUS, 2003 unpub-
lished data). However, when asked directly if they considered
themselves to be lactose intolerant, only 24% of respondents
answered positively. These data add perspective to the studies
mentioned earlier showing higher percentages of African Amer-
icans experiencing lactose intolerance (Sahi, 1994; Scrimshaw
and Murphy, 1988).

Among respondents who have ever experienced physical

discomfort after eating a dairy food, 27% say they experience dis-
comfort all of the time, while 39% say they feel discomfort occa-
sionally or rarely (ALLIUS, 2003 unpublished data). They linked
this discomfort to a particular product, with milk being the most
often associated (87%), followed by ice cream (55%), cheese
(25%), and yogurt (12%). Furthermore, among respondents who
believed they were lactose intolerant, 85% stated they would be
willing to add more dairy products to their diet if they could avoid
the symptoms of lactose intolerance.

The impact of lactose intolerance on dairy product con-
sumption in the African-American community is clear. Those
African-American respondents who were medium-to-high
consumers of dairy products (i.e., ate dairy products more than

Table 6. Share of Beverages Consumed at In-Home Dinners 2001/2002

Total Sample (General Population)

Milk 42
Soda 21
Fruit Drinks 13
Fruit Juice 10
Iced Tea 10
Soda 29
Milk 23
Iced Tea 17
Coffee 7
Fruit Drinks 6
Alcohol 6
Fruit Juice 5
Hot Tea 5

Total Children (age 2-17)

Total Adults (age 18+)

African Americans

Fruit Drinks 33
Soda 24
Fruit Juice 16
Iced Tea 14
Milk 7

Soda 36
Iced Tea 22
Fruit Drinks 17
Fruit Juice 7
Milk 6
Alcohol 5
Coffee 2
Hot Tea 2

Source: NPD Group NET® database, 2003; two years ending Feb. 2002.

Comparative Milkk Consumption by

Annual Drinkings per
Capita

Figure 2. Racial Comparison of Milk Consumption in Annual Drinking per Capita, by Age

W Caucasians

40 45 50 5552160 65 705 76 80+
Age

African Americans

Source: NPD Group NET® database, 2003; seven years ending February 2002.
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once a day) were significantly less likely to have ever experi-
enced physical discomfort after eating a dairy product and
were significantly less likely to believe themselves to be lac-
tose intolerant (ALLIUS, 2003 unpublished data). Conversely,
lighter dairy consumers were significantly more likely to have
ever experienced physical discomfort after eating a dairy prod-
uct and were significantly more likely to believe they were lac-
tose intolerant. Respondents who experienced symptoms every
time or most of the time after they ate dairy products were most
likely to reduce dairy products significantly or completely
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eliminate them from their diets. The reduction of dairy product
consumption appears to be highly related to frequency of
symptoms.

Combined, these data point to the idea that lactose intoler-
ance is not an “all-or-none” condition, but one that may lead to
physical discomfort associated with certain foods or certain cir-
cumstances. The implication is that an educational campaign
could be useful in informing consumers about potential ways to
avoid these symptoms, improve their dietary habits, and
increase dairy intake.
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DISCUSSION

Many African Americans experience greater risk for sever-
al chronic diseases (such as CHD, high blood pressure, stroke,
diabetes, obesity, and some cancers) than the general public.
However, based on the data reviewed related to the nutrients and
associated health benefits of dairy, lactose intolerance is higher
and dairy food consumption is lower in African Americans
compared to Caucasians. Available evidence indicates that con-
suming at least three servings of low-fat milk, cheese, or yogurt
daily may help reduce the risk of hypertension, CVD, colon
cancer, and osteoporosis in all Americans, but specifically in
African Americans. It, therefore, stands to reason that for many
African Americans, dairy should be considered one of the pre-
ferred sources of calcium and other key nutrients that play a role
in preventing or improving certain chronic diseases that plague
this population.

The DASH study demonstrated that a diet low in sodium,
total fat, and saturated fat; rich in fruits and vegetables; and con-
taining three servings of low-fat milk, cheese, or yogurt reduced
blood pressure significantly more than a traditional western diet
and was twice as effective in African Americans than in Cau-
casians (Appel, et al., 1997). Previous research shows that calci-
um, potassium, and magnesium (which occur together in dairy
foods) are effective at lowering blood pressure. Increasing calci-
um intake by adding approximately three servings of dairy
foods per day significantly reduced precancerous changes in the
colon when compared to the control group (Holt, et al., 1998,
2001). Calcium, vitamin D, and perhaps other components of
dairy foods (CLA, sphingolipids) may contribute to reducing
colon cancer risk. An analysis of NHANES data by Zemel and
colleagues (2000) found that women who consumed three or
more servings of dairy foods daily reduced their risk of being in
the highest weight category by 84%. According to an NIH
expert panel, dairy is the preferred source of calcium (NIH
Consensus Panel on Optimal Calcium Intake, 1994).

The studies reviewed in this report suggest that food mis-
conceptions and preferences about dairy may adversely affect
African Americans’ calcium intake. Health professionals treat-
ing African Americans and other minority populations should
educate their patients on the benefits of low-fat milk, aged
cheese, and live-culture yogurt in their overall health and weight
control goals.

Other Sources of Calcium

For those few individuals (such as vegans) who cannot tol-
erate or do not consume dairy products due to dietary practices,
it is important to note that other calcium-rich options do exist
(Gebhardt and Thomas, 2002). Such options include:

» Lactose-free or reduced milk and lactase-enzyme dietary
supplements;
* Nondairy sources of calcium, such as sardines and salmon,
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leafy green vegetables (mustard greens, turnip greens, kale,
or collards), legumes, tofu and fortified soy products, and
fortified orange juice;

+ Lactase supplements; and

¢ Calcium supplements.

Keep in mind, however, that the bioavailability of calcium, or
the amount absorbed, varies depending on the food source and
overall diet. For example, increasing fiber intake may be associat-
ed with negative calcium balance. Also, the bioavailability of cal-
cium from soy beverages is less than that of milk and, ounce-for-
ounce, will not provide the same amount of calcium and other key
nutrients (Heaney, et al, 2000). Many calcium-fortified foods and
calcium supplements do not provide the same nutritional profile
as dairy foods (Devine, A., 1996). In contrast, calcium absorption
from low-oxalate vegetables (for example, kale, broccoli, collard
greens) is as good as it is from milk, but large quantities would be
needed to achieve the appropriate RDA.

Risks Associated with Increased Levels of
Dairy Intake

As estimated for 2000, milk and other dairy products
(excluding butter) contributed only 9% of the total calories
available but provided 72% of calcium (USDA, 2000). While
evidence supports the health benefits of at least three daily serv-
ings of low-fat dairy, concerns of increased calcium intake must
be addressed. There are minimal risks, for the healthy individ-
ual, to increasing dairy consumption in the diet to three-to-four
servings a day. However, the strategy of increasing calcium
intake by increasing dairy products may be of concern because
of the tendency to increase the intake of saturated fat. This
potential problem can be averted by the use of low-fat dairy
products in form of milk, aged cheeses, and live-cultured
yogurt. Reduced-fat or nonfat dairy products contain as much
calcium per serving size as high-fat dairy products.

Popular belief has suggested that increased calcium may be
associated with the risk for kidney stones. Regarding dairy
products, recent studies have shown that drinking milk may help
to reduce the risk of kidney stones. Specifically, the calcium in
milk may be protective (Borghi, 2002; Curhan, et al., 1993;
Curhan, et al, 1997; Massey, 1998). In contrast to calcium-rich
foods, research indicates that calcium supplements may not pro-
tect against kidney stones (Curhan, et al., 1993, 1997). Individu-
als with mild or subclinical illnesses manifesting as a dysregula-
tion of 1,25-dihydroxy vitamin-D synthesis (e.g., primary
hyperparathyroidism, sarcoidosis) may be at increased risk
from higher calcium intakes. Nevertheless, in intervention stud-
ies of less than four years, no adverse renal effects of moderate
supplementation up to 1,500 mg/day were reported.

Lastly, the use of dairy food products to increase the intake
of calcium and other key nutrients could increase side effects in
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individuals who are truly lactose intolerant or sensitive to milk
products. If the strategies to improve tolerance of dairy products
fail, lactose-free milk or nondairy alternative sources are avail-
able as discussed in the preceding section of this discussion.

Hence, it could be inferred that an otherwise-healthy adult
can safely consume a minimum of three servings of low-fat
dairy (an equivalent of approximately 750—900 mg of calcium),
as part of a well-balanced diet containing additional dietary
sources of calcium. The NIH Consensus on Optimal Calcium
Intake (1994, revisions 1999) concluded that a modest increase
in calcium intake should be safe for most people. Only when
total calcium intake exceeded 2,500 mg/day did adverse effects
seem more likely to occur.
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CONCLUSION

Through continued education of the African-American
population about the health benefits associated with dairy con-
sumption and strategies to combat symptoms of lactose intoler-
ance, significant gains may be realized in improving the overall
health of this target population. Low-fat dairy foods, fruit, and
vegetables, and a low intake of total fat and saturated fat, cou-
pled with regular moderate physical activity, may be the pre-
scription for longevity and optimal health.
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CONSENSUS PANEL RECOMMENDATIONS

New evidence suggests that the inclusion of dairy products
in the diet confers certain health benefits related to chronic dis-
eases, such as hypertension, obesity, and colon cancer. Based on
an extensive review of the literature, this NMA consensus panel
made recommendations in specific categories on how to
improve and understand the role of dairy and dairy nutrients in
the diets of African Americans. The categories are related to
dietary guidelines, strategic planning, partnership/collabora-
tion, research, food industry, and dissemination of information.
The recommendations in these six categories are as follows:

Dletary Guidelines
The NMA recommends African Americans adopt lifestyle
choices consistent with current NAS guidelines relating to
physical activity and healthful eating, including:
. Increased fruits/vegetables and fiber; '
. Increased physical activity;
. Decreased fat, especially saturated and trans fats;
. Adequate intake relative to energy need; and
. Increased consumption of low-fat milk, cheese, and/or

yogurt.

« Based on scientific evidence, the NMA consensus panel
agrees with the current guidelines for dairy consumption.
As such, based on age for healthy individuals, the American
public as a whole and African Americans in particular
should consume three-to-four servings per day of low-fat
milk, cheese, and/or yogurt (i.e., three servings per day for
children, adults, and pregnant women; four servings for
adolescents and adults over 50 years old).

» The public should also be educated about the importance of
including other calcium-rich foods, such as leafy green veg-
etables (i.e., turnip greens, kale, collards), sardines and
salmon, tofu and fortified soy products, and other calcium-

gleaned from this research will assist in developing cultural-
ly sensitive, culturally literate health information on the
importance of diet in the prevention and management of
obesity and other chronic diseases.

The NMA should consider collaborations with current U.S.
public health agencies, payers, schools, and training pro-
grams to utilize healthcare delivery system databases and to
develop policy and financing related to dietary guidelines.
NMA should develop appropriate guidelines for partner-
ship with the dairy industry and research.

NMA should collaborate with the National Dairy Council
and other entities to develop educational campaigns to raise
awareness of low-fat dairy (i.e. milk, cheese, or yogurt) and
other calcium-rich foods in the diet.

Research

Researchers who study dietary habits of specific popula-
tions should collaborate with HBCUs, such as Morgan State
University, to explore opportunities for research and data
analysis of existing information, such as the CSFII
NHANES and other databases, to determine the status of
dietary habits of African Americans.

Researchers who study dietary behaviors should explore
opportunities for studies to be conducted on the impact of
improved dietary changes of African Americans.
Researchers who study dietary behaviors should establish
an ongoing cost/benefit analysis of lifestyle modifications
and dietary changes in the African-American community.
An expert panel should be convened to design and imple-
ment a study on African-American dietary patterns and con-
sumption and publish final recommendations and results of
research.

Based, on current research, NMA should target and promote
health information on the importance of dietary intake in the
prevention and management of obesity.

fortified food sources in the diet. Food Industry

* For those individuals who cannot tolerate dairy products in
the form of low-fat milk, cheese, or yogurt, lactose-free
milk may be an alternative option to obtain needed calcium
and other important nutrients.

The dairy food industry should develop food products that
are consumer-friendly, culturally sensitive, nutritionally
sound, convenient, available, tasteful, cost-effective, with
attractive packaging, and have a stable shelf-life.

Strategic Planning Dissemination

» The NMA should utilize culturally sensitive strategies that .
address barriers and facilitate improvement of eating habits,
(including dairy consumption) and physical activity behav-
iors of African Americans.

Parinership/CoIIaborahon
Collaborative efforts should be explored between NMA and
historically black colleges and universities (HBCUS) to con-
duct ongoing research on the nutritional health status and on
health outcomes for African Americans. Information
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The NMA should promote, for its constituency and their
patients, the use of culturally competent information about
healthy lifestyle behaviors, including physical activity and
dietary choices that are nutritionally sound.

VOL. 96, NO. 12, DECEMBER 2004 27S



THE ROLE OF DAIRY AND DAIRY NUTRIENTS IN THE DIET OF AFRICAN-AMERICANS

REFERENCES

African-American Lactose Intolerance Understanding Study (AALIUS). Unpub-
lished data. National Dairy Council, 2003.

Al-Delaimy WK, Rimm E, Willett WC, et al. A Prospective Study of Calcium Intake
from Diet and Supplements and Risk of Ischemic Heart Disease among Men. Am
J Clin Nutr. 2003; 77:814-818.

American Diabetes Association website. 2004. www.diabetes.org.
American Heart Association 2004. Heart Disease and Stroke Statistics.
American Heart Association website. 2004. www.americanheart.org

American Institute of Cancer Research: Is milk a risk factor for prostate cancer?
An assessment of the literature. Feb. 26, 2002. hitp://www.aqicr.org/press/ pressre-
lease.lasso?index=1427

Appel LJ, Moore TJ, Obarzanek E, et al. A clinical frial of the effects of dietary
patterns on blood pressure. N Engl J Med. 1997;336:1117-1124.

Appel LJ, Miller lll ER, Lee SH, et al. Effect of dietary patterns on serum homocys-
teine. Results of a randomized, controlled feeding trial. Circulation. 2000;102:852-
857.

Appel LJ, Champagne CM, Harsha DW, et al. Writing Group of the PREMIER Col-
laborative Research Group. Effects of comprehensive lifestyle modification on
blood pressure control: main results of the PREMIER clinical trial. JAMA.
2003;289:2083-2093.

Baran D, Sorensen A, Grimes J, et al. Dietary modification with dairy products for
preventing vertebral bone loss in premenopausal women: a three-year prospec-
tive study. J Clin Endocrinol Metab. 1989;70:264-270.

Barbone F, Austin H, Partridge EE. Diet and endometrial cancer: a case-control
study. Am J Epidemiol. 1993;137:393-403.

Beena A, Prasad V. Effect of yogurt and bifidus yogurt fortified with skim milk
powder, condensed whey and lactose-hydrolysed condensed whey on serum
cholesterol and triacylglycerol levels in rats. J Dairy Res. 1997;64:453-457.

Beer TM, Eilers KM, Garzotto M, et al. Weekly high-dose calcitriol and docetaxel
in metastatic androgen independent prostate cancer. J Clin Oncol.
2003;21:123-128.

Berndt §I, Carter HB, Landis PK, et al. Baltimore Longitudinal Study of Aging. Cal-
cium intake and prostate cancer risk in a long-term aging study: the Baltimore
Longitudinal Study of Aging. Urology. 2002;60:1118-1123.

Biffi A, Coradini D, Larsen R, et al. Antiproliferative effect of fermented milk in the
growth of a human breast cancer cell line. Nufr Cancer. 1997;28:93-99.

Birkett NJ. Comments on a meta-analysis of the relation between dietary calci-
um intake and blood pressure. Am J Epidemiol. 1998;148:223-228.

Borghi L, Schianchi T, Meschi T, et al. Comparison of two diets for the prevention
of recurrent stones in idiopathic hypercalciuria. N Engl J Med. 2002;346:77-84.

Brewer Jr HB. New features of the national cholesterol education program adult
treatment panel Il lipid-lowering guidelines. Clin Cardiol. 2003;26(4 Suppl 3):19-21.

Buchowski MS, Semenya J, Johnson AQ. Dietary calcium intake in lactose
maldigesting intolerant and tolerant African-American women. J Am Coll Nutr.
2002;21:47-54,

Buonopane GJ, Kilara A, Smith JS, et al. Effect of skim milk supplementation on
blood cholesterol concentration, blood pressure, and friglycerides in a free-living
population. J Am Coll Nutr. 1992;11:56-57.

Buller HA, Grand RJ. Lactose intolerance. Annu Rev Med. 1990;41:141-148.

Cadogan J, Eastell R, Jones N, et al. Milk intake and bone mineral acquisition in
adolescent girls: randomized, controlled intervention trial. Br Med J.
1997:315:1255-1260.

Castiglia PT. Lactose intolerance. J of Ped Health Care. 1994,8:36-38.

Cavalii-Sforza L, Menozzi P, Piazza A. The History and Geography of Human
Genes. Princeton, NJ: Princeton University Press, 1994.

Carruth BR, Skinner JD. The role of dietary calcium and other nutrients in moder-
ating body fat in preschool children. Int J Obesity. 2001;25:559-566.

Chan GM, Hoffman K, McMurry M. Effects of dairy products on bone and body
composition in pubertal girls. J Pediatr. 1995;126:551-556.

Chan JM, Stampfer MJ, Ma J, et al. Dairy products, calcium, and prostate can-
cerrisk in the Physicians' Health Study. Am J Clin Nutr. 2001,74:549-554.

Conlin PR, Erlinger TP, Bohannon A, et al. The DASH diet enhances the blood

28S SUPPLEMENT TO THE JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

pressure response to losartan in hypertensive patients. Am J Hypertens.
2003;16:337-342.

Cook GC. Did persistence of intestinal lactase into adult life originate on the Ara-
bian Peninsula? Man. 1978;13:418-427.

Curhan GC, Willett WC, Speizer FE, et al. Comparison of dietary calcium with
supplemental calcium and other nutritions as factors affecting the risk for kidney
stones in women. Ann Intern Med. 1997;126:497-504.

Curhan GC, Willett WC, Rimm EB, et al. A prospective study of dietary calcium
and other nutrients and the risk of symptomatic kidney stones. N Engl J Med.
1993;328:833-838.

Carruth BR, Skinner JD. Mothers' sources of information about feeding their chil-
dren ages two months to 54 months. J Nutr Educ. 2001;33:143-147.

Dahlgvist A. The basic aspects of the chemical background of lactase deficien-
cy. Postgrad Med J. 1977;53:57-64.

Davies KM, Heaney RP, Recker RR, et al. Calcium intake and body weight. J Clin
Endocrinol & Metab. 2000;85:4635-4638.

DeFelice $. The Benefits Of Magnesium—The Diabetes Connection, Saturday
Evening Post, 2002.

Dehkordi N, Rao DR, Warren AP, et al. Lactose malabsorption as influenced by
chocolate milk, skim milk, sucrose, whole milk, and lactic cultures. J Am Diet
Assoc. 1995;95:484-486.

Denke MA, Fox MM, Schulte MC. Short-term dietary calcium fortification increas-
es fecal saturated fat content and reduces serum lipids in men. J Nutr.
1993;123:1047-1053.

Devine A, Prince RL, Bell R. Nutritional effect of calcium supplementation by skim
milk powder or calcium tablets on total nutrient intake in postmenopausal
women. Am J Clin Nutr. 1996;64:731-737.

Dietary Guidelines Advisory Committee Report 2005. U.S. Department of Health
and Human Services. www.health.gov/dietaryguidelines/dga2005/report.

Duyff RL. 2002. Complete Food and Nutrition Guide: American Dietefic Association.

Elwood PC. Milk Drinking, ischemic heart disease, and ischemic stroke Il. Eur J
Clin Nutr. 2004;58:718-724.

Fitzgerald RJ, Meisel H. Milk protein-derived peptide inhibitors of angiotensin-I-
converting enzyme. Br J Nutr. 2000;84(suppl.) 1:533-S37.

Flatz G. Genetics of lactose digestion in humans. Advances in Human Genetics
1987:16:1-77.

Flegal KM, Camoll MD, Ogden CL, et al. Prevalence and trends in obesity among
U.S. adults, 1999-2000. JAMA. 2002;288:1723-1727.

Fleming KH, Heimbach JT. Consumption of calcium in the United States: food
sources and intake levels. J Nutr. 1994;124(suppl):14265-1430S.

Ford ES, Giles WH, Dietz WH. Prevalence of metabolic syndrome among U.S.
adults: findings from the Third National Health and Nutrition Examination Survey.
JAMA. 2000;287:356-359.

Fox C, Ramsoomair D, Carter C. Magnesium: its proven and potential clinical sig-
nificance (Statistical Data Included). South Med J. 2001;94:1195-1201.

Gebhard SE, Thomas RG. Nutritive Value of Foods, U.S. Department of Agricul-
ture, Home and Garden Bulletin 72.

Geller SE, Derman R. Knowledge, beliefs, and risk factors for osteoporosis among
African-American and Hispanic women. J Natl Med Assoc. 2001;93:13-21.

Golay A, Ferrara JM, Felber JP, et al. Cholesterol-lowering effect of skim milk from
immunized cows in hypercholesterolemic patients. Am J Clin Nutr. 1990;52:1014-
1019.

Goodman MT, Wu AH, Tung KH, et al. Association of dairy products, lactose, and
calcium with the risk of ovarian cancer. Am J Epidemiol. 2002;156:148-157.
Griffith LE, Guyatt GH, Cook RJ, et al. The influence of dietary and nondietary
calcium supplementation on blood pressure. An updated meta-analysis of ran-
domized controlled trials. Am J Hypertens. 1999;12:84-192.

Harper WJ. 2000 (updates 2001 and 2003.) Biological Properties of Whey Com-
ponents. A review. Chicago, IL: The American Dairy Products Institute.
www.adpi.org.

Heaney RP. Bioavailability of calcium in fortified soy imitation milk with some
observations on method. Am J Clin Nutr. 2000;71:1166-1169.

Heaney RP. Calcium, Dairy Products, and Osteoporosis. J Am Coll Nutr.
2000;19:835-99S.

VOL. 96, NO. 12, DECEMBER 2004



THE ROLE OF DAIRY AND DAIRY NUTRIENTS IN THE DIET OF AFRICAN AMERICANS

Heaney RP. Calcium intake and the prevention of chronic disease: from osteo-
porosis to premenstrual syndrome. In: Wilson T, Temple N, eds. Frontiers in Nutri-
tion. Totowa, NJ: Humana Press), 2000.

Heaney RP. Ethnicity, bone status, and the calcium requirement. Nutr Res.
2002;22:153-178.

Heaney RP. Normalizing calcium intake: projected population effects for body
weight. J Nutr. 2003;133:2688-270S.

Heart Disease and Stroke Statistics—2004 Update. American Heart Association.
Dallas, TX 2004.

Hepner G, Fried R, St. Jeor S, et al. Hypocholesterolemic effect of yogurt and
milk. Am J Clin Nutr. 1979;32:19-24.

Hertzler SR, Huynh B-CL, Savaiano DA. How much lactose is low lactose2 J Am
Diet Assoc. 1996;96:243-246.

Hertzler SR, Savaiano DA. Colonic adaptation to daily lactose feeding in lactose
maldigesters reduces lactose intolerance. N Engl J Med. 1996;64:232-236.

Hjartaker A, Laake P, Lund E. Childhood and adult mik consumption and risk of
premenopausal breast cancer in a cohort of 48,844 women in the Norwegian
women and cancer study. Int J Cancer. 2001;93:888-893.

Hollox EJ, Poulter M, Zvarik M, et al. Lactase haplotype diversity in the old world.
Amer J Hum Gen. 2001;68:160-172.

Holt PR. Dairy Foods and Prevention of Colon Cancer: Human Studies. J Amer
Coll Nutr. 1999;18:3795-391S.

Holt PR, Atillasoy EO, Gilman J, et al. Modulation of abnormal colon epithelial
cell proliferation and differentiation by low-fat dairy foods: a randomized con-
trolled trial. JAMA. 1998;280:1074-1079.

Holt PR, Wolper C, Moss SF. et al. Comparison of calcium supplementation or
low-fat dairy foods on epithelial cell proliferation and differentiation. Nutrition
and Cancer. 2001;41(1&2):150-155.

Howard AN, Marks J. Hypocholesterolemia. Effect of milk (letter). Lancet.
1997:2:255-256.

Hu FB, Stampfer MJ, Manson JE, et al. Dietary saturated fats and their food
sources in relation to the risk of coronary heart disease in women. Am J Clin Nutr.
1999;70:1001-1008.

Hu FB, Rimm EB, Stampfer MJ, et al. Prospective study of major dietary patterns
and risk of coronary heart disease in men. Am J Clin Nutr. 2000;72:912-921.

Insel P, Turner RE, Ross D, eds. Nutrition Update. Jones and Bartlett Publishers,
Boston, 2002.

Institute of Medicine, Standing Committee on the Scientific Evaluation of Dietary
Reference Intakes. 1997. “Dietary Reference Intakes for Calcium, Phosphorus,”

“Magnesium, Vitamin D, and Fluoride.” Washington, DC: National Academy Press.

International Dairy Federation. 1997. Whey. Proceedings of the Second Interna-
tional Whey Conference. Brussels, Belgium.

Jakobsen M, Overvad K, Dyerberg J, et al. Dietary Fat and Risk of Coronary
Heart Disease: Possible Effect of Modification by Gender and Age. Am J Epi-
demiology. 2004;160:141-149.

Jarvinen R, Knekt P, Seppanen R, et al. Diet and breast cancer risk in a cohort of
Finnish women. Cancer Letters. 1997;114:251-253.

Jarvis JK, Miller GD. Overcoming the barrier of lactose intolerance to reduce
health disparities. J Nat Med Assoc. 2002;94:55-66.

Johnson AO, Semenya JG, Buchowski MS. Correlation of lactose maldigestion,
lactose tolerance, and milk intolerance. Am J Clin Nutr. 1993a;57:399-401.

Johnson AQ, Semenya JG, Buchowski MS, et al. Adaptation of lactose
maldigesters to continued milk intake. Am J Clin Nutr. 1993b;58:879-881.

Johnson RK, Frary C, Wang MQ. The nutritional consequences of flavored milk
consumption by school-aged children and adolescents in the United States. J
Am Diet Assoc. 2002;102:853-856.

Jorde R, Bonaa KH. Calcium from dairy products, vitamin-D intake, and blood
pressure: the Tromso study. Am J Clin Nutr. 2000;71:1530-1535.

Karanja N, Morris CD, Rufolo P, et al. Impact of increasing calcium in the diet on
nutrient consumption, plasma lipids, and lipoproteins in humans. Am J Clin Nut.
1994;59:900-907.

Kawase M, Hashimoto H, Hosoda M, et al. Effect of administration of fermented
milk containing whey protein concentrate to rats and healthy men on serum
lipids and blood pressure. J Dairy Sci. 2000;83:255-263.

Knekt P, Jarvinen R, Seppanen R, et al. Intake of dairy products and risk of breast

SUPPLEMENT TO THE JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

cancer. BrJ Cancer. 1996;73:687-691.

Knochel JP. Phosphorus. In: Shils M, Olson JA, Shike M.et al, eds. 1999, Nutrition in
Health and Disease. 9th ed. Lippincott Williams and Wilkins:157-167.

Kolars JC, Levitt MD, Aouiji MD, et al. Yogurt: an autodigesting source of lactose.
N Engl J Med. 1984;310:1-3.

Kosikowski FV, Mistry VV. Cheese and Fermented Milk Foods. Vol. 1: Origins and
Principles. 3rd ed. Westport, CT, 1997.

Kozlov Al, Sheremeteva VA, Kondik VM. Issledovanie lactaznogo polimorfiza u
predstavitelei razlichnykh etnoterritorialnykh grupp. Biologicheskie Nauki.
1992;1:64-68.

Krauss RM. 2001. Atherogenic lipoprotein phenotype and diet-gene interactions.
J Nutr. 131:3405-343S.

Krauss RM, Dreon DM. Low-density-lipoprotein subclasses and response to a low-
fat diet in healthy men. Am J Clin Nutr. 1995;62:478s.

Kretchmer N. 1993. Lactose intolerance and malabsorption. In The Cambridge
world history of human disease, ed. Kenneth F. Kiple, 813-817. Cambridge and
New York.

Lee CM, Hardy CM. Cocoa feeding and human lactose intolerance. Am J Clin
Nutr. 1989;49:840-844.

Leichter J. Comparison of whole milk and skim milk with aqueous lactose solution
in lactose tolerance testing. Am J Clin Nutr. 1973;26:393-396.

Lenfant C, Chobanian AV, Jones DW, et al. Seventh Report of the Joint National
Committee on the Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7). Resetting the hypertension sails. Hypertension.
2003;41:1178-1179.

Lin Y-C, Lyle RM, McCabe LD, et al. Dairy calcium is related to changes in body
composition during a two-year exercise intervention in young women. J Am Coll
Nutr. 2000;19:754-760.

Lipkin M, Newmark HL. Vitamin D, calcium, and prevention of breast cancer: a
review. J Am Coll Nutr. 1999;18(suppl):392-397.

Ma J, Giovannucci E, Poliak M, et al. Milk intake, circulating levels of insulin-like
growth factor-1, and risk of colorectal cancer in men. J Nati Cancer Inst.
2001;93:1330-1336.

Martini MC, Savaiano DA. Reduced intolerance symptoms from lactose con-
sumed during a meal. Am J Clin Nutr. 1988;47:57-60.

Martini MC, Kukielkaand D, Savaiano DA. Lactose digestion from yogurt: Influ-
ence of a meal and additional lactose. Am J Clin Nutr. 1991;53:1253-1258.

Massey LK. Dairy food consumption, blood pressure, and stroke. J Nutr. 2001;131:
1875-1878.

Massey LK, Kynast-Gales SA. Substituting milk for apple juice does not increase
kidney stone risk in most normocalciuric adults who form calcium oxalate stones.
J Am Diet Assoc. 1998;98:303-308.

McBean LD, Miller GD. Allaying fears and fallacies about lactose intolerance. J
Am Diet Assoc. 1998;98:671-676.

McCarron DA. Role of adequate dietary calcium intake in the prevention and
management of salt-sensitive hypertension. Am J Clin Nutr. 1997:65(suppl):712s-
716s.

McCarron DA, Reusser ME. . Finding consensus in the dietary calcium-blood
pressure debate. J Am Coll Nutr. 1999;18(suppl):398s-405s.

McCaron DA, Heaney RP. Estimated healthcare savings associated with ade-
quate dairy food intake. J Hypertens. 2004;17:88-97.

Mennen LI, Lafay L, Edith JM, et al. Possible protective effect of bread and dairy
products on the risk of the metabolic syndrome. Nufrition Research. 2000;20:335-347.

Michaud DS, Giovannucci E, Willett WC, et al. Dietary meat, dairy products, fat,
and cholesterol and pancreatic cancer risk in a prospective study. Am J Epi-
demiol. 2003;157:1115-1125.

Millen BE, Quatromoni PA, Nam BH, et al. Framingham Nutrition Studies. Dietary
Patterns, Smoking, and Subclinical Heart Disease in Women: Opportunities for Pri-
mary Prevention from the Framingham Nutrition Studies. J Amer Dietetic Assoc.
2004;104:208-214.

Miller GD, DiRienzo DD, Reusser, ME, et al. Benefits of dairy product consumption
on blood pressure in humans: a summary of the biomedical literature. J Am Coll
Nutr. 2000;19(suppl 2):147s-164s.

Mogelonsky M. Milk doesn't always do a body good. American Demographics.
January 1995.

VOL. 96, NO. 12, DECEMBER 2004 29$



THE ROLE OF DAIRY AND DAIRY NUTRIENTS IN THE DIET OF AFRICAN AMERICANS

National Academy of Science, 2002. Dietary Reference Intakes for Energy, Car-
bohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids
(Macronutrients). Food and Nutrition Board, Institutes of Medicine.

National Cancer Institute, 2003. Surveillance, Epidemiology, and End Results Pro-
gram, 1975-2000, Division of Cancer Control and Population Sciences.

National Diabetes Information Clearinghouse. National diabetes statistics, 2002.
NIH publication 02-3892.
www.niddk.nih.gov/health/diabetes/pubs/dmstats.htm.

National Health and Nutrition and Examination Survey (NHANES) 1999-2000.
www.cdc.gov/nchs.nhanes.htm.

National Institute of Diabetes and Digestive and Kidney Diseases, National Insti-
tutes of Health, Washington, DC, 2004; hitp://diabetes.niddk.nih.gov/dm/pubs/
insulinresistance/index.htm.

National Institutes of Health. Lactose Intolerance. 1994. National Institutes of
Health publication 94-2751. Washington, DC: National Digestive Diseases Infor-
mation Clearinghouse.

National Institutes of Health Consensus Panel on Optimal Calcium Intake: Opti-
mal Calcium Intake. JAMA. 1994;272:1942-1948.

National Panel Data (NPD) Group, Inc. 2003. National Eating Trends (NET') data-
base, Port Washington, NY. www.npd.com/foodpress/index.html.

Ness AR, Smith GD, Hart C. Milk, coronary heart disease, and mortality. J Epi-
demiol. Community Health 2001;55:379-382.

Obarzanek E, Moore TJ, eds. The Dietary Approaches to Stop Hypertension
(DASH) Trial. J Am Diet Assoc. 1999;99 (suppl):9s-104s.

Obarzanek E, Sacks FM, Volimer FM, et al. DASH Research Group. Effects on
blood lipids of a blood pressure-lowering diet: the Dietary Approaches to Stop
Hypertension (DASH) Trial. Am J Clin Nutr. 2001;74:80-89.

O'Keefe $J, Young GO, Rund J. Milk tolerance and the malnourished African. Eur
J Clin Nutr. 1990;44:499-504.

Parikh $J, Yanovski JA. Calcium intake and adiposity. Am J Clin Nutr. 2003;77:281-287.

Parodi PW. An assessment of the evidence linking calcium and vitamin D to
colon cancer prevention. Austr J Dairy Technol. 2001;56:38-58.

Pereira MA, Jacobs Jr DR, Van Horn L, et al. Dairy consumption, obesity, and the
insulin resistance syndrome in young adults: the CARDIA Study. JAMA. 2002;287:
2081-2089.

Peterson DG, Kelsey JA, Bauman DE. Analysis of variation in cis-9, trans-11 conju-
gated linoleic acid (CLA) in milk fat of dairy cows. J Dairy Sci. 2002,9:2164-2172.

Pihlanto-Leppala A, Koskinen P, Pilola K, et al. Angiotensin-l-converting enzyme
inhibitory properties of whey protein digests: concentration and characteriza-
tion of active peptides. J Dairy Res. 2000;67:53-64.

Pribila BA, Hertzler SR, Martin BR, et al. Improved lactose digestion and intoler-
ance among African-American adolescent girls fed a dairy-rich diet. J Am Diet
Assoc. 2000;100:524-528.

Prince R, Devine A, Dick |, et al. The effects of calcium supplementation (milk
powder or tablets) and exercise on bone density in postmenopausal women. J
Bone Miner Res. 1995;10:1068-1075.

Prineas RJ, Folsom AR, Zhong IM, et al. Nutrition and other risk factors for renal
cell carcinoma in postmenopausal women. Epidemiology. 1997:8:31-36.

Ramirez FC, Lee K, Graham DY. All lactase preparations are not the same:
Results of a prospective, randomized, placebo-controlled frial. Amer J Gastroen-
terology. 1994;89:566-570.

Renner E, Hermes M, Stracke H. Bone mineral density of adolescents as affected
by calcium intake through milk and milk products. Int Dairy J. 1998,8:759-764.

Reusser ME, DiRienzo DB, Miller GD, et al. Adequate nutrient intake can reduce car-
diovascular disease risk in African Americans. J Natl Med Assoc. 2003;95:188-195.

Ronco AL, De Stefani E, Dattoli R. Dairy foods and risk of breast cancer: a case-
control study in Montevideo, Uruguay. Eur J Cancer Prev. 2002;11:457-463.

Rutherfurd KJ, Gill HS. Pepfides affecting coagulation. Br J Nufr. 2000;84(Suppl.
1):599-5102.

Sacks FM, Svetkey LP, Vollmer WM, et al for the DASH-Sodium Collaborative
Research Group. Effects on blood pressure of reduced dietary sodium and the
Dietary Approaches to Stop Hypertension (DASH) diet. N Engl J Med. 2001;344:3-10.

Sacks FM, Katan M. Randomized clinical trials on the effects of dietary fat and
carbohydrate on plasma lipoproteins and cardiovascular disease. Am J Med.
2002;113(suppl 9B):135-24S.

30S SUPPLEMENT TO THE JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

Sahi T. Genetics and epidemiology of adult-type hypolactasia. Scand J Gas-
troenterol. 1994;29(suppl 202):7-20.

Satia-Abouta J, Galanko JA, Martin CF, et al. Food Groups and colon cancer risk
in African Americans and Caucasians. Int J Cancer. 2004;109:728-736.

Savaiano DA, El-Anouar AA, Smith DA, et al. Lactose malabsorption from yogurt,
pasteurized yogurt, sweet acidophilus milk, and cultured milk in lactase-deficient
individuals. Am J Clin Nutr. 1984;40:1219-1223.

Scrimshaw NS, Muray EB. The acceptability of milk and milk products in popula-
fions with a high prevalence of lactose intolerance. Am J Clin Nutr. 1988;48:1083-
1159.

Scrimshaw NS, Murray EB. Am J Clin Nutr. 1988;48:suppl 4.

Shah NP. Effects of milk-derived bioactives: an overview. Br J Nutr. 2000;84(suppl
1):$3-10.

Shannon J, Cook LS, Stanford JL. Dietary intake and risk of postmenopausal
breast cancer (United States). Cancer Causes Control. 2003;14:19-27.

Shermak MA, Saavedra JM, Jackson TL, et al. Effect of yogurt on symptoms and
kinetics of hydrogen production in lactose-malabsorbing children. Am J Clin
Nutr. 1995;62:1003-1006.

Shi H, DiRienzo D, Zemel MB. Effects of dietary calcium on adipocyte lipid
metabolism and body weight regulation in energy-restricted aP2-agouti trans-
genic mice. FASEB J. 2000;15:291-293.

Shin MH, Holmes MD, Hankinson SE, et al. Intake of dairy products, calcium, and
vitamin D and risk of breast cancer. J Nat! Cancer Inst. 2002;94:1301-1311.

Simoons, F.J. 1978. The geographic hypothesis and lactose malabsorption: a
weighing of the evidence. Digestive Diseases 23: 963-980.

Siris ES, Brenneman $K, Miller PD, et al. Predictive Value of Low BMD for One-Year
Fracture Outcomes Is Similar for Postmenopausal Women Ages 50-64 and 65
and Older: Results from the National Osteoporosis Risk Assessment (NORA). J
Bone Mineral Research. 2004;19:1215-1220.

Siris ES, Miller PD, Barrett-Conner E, et al. Identification and fracture outcomes of
undiagnosed low bone mineral density in postmenopausal women: results from
the National Osteoporosis Risk Assessment. JAMA. 2001;286:2815-2822.

Skinner JD, Bounds W, Carruth BR, et al. Longitudinal calcium intake is negatively
related to children's body fat indexes. J Am Diet Assoc. 2003;103:1626-1631.

Slattery ML, Neuhausen SL, Hoffman M, et al. Dietary Calcium, vitamin D, VDR
Genotypes, and colorectal cancer. Int J Cancer. 2004;96:1015-1022.

Suarez FL, Savaiano DA. Diet, genetics, and lactose intolerance. Food Technol.
1997.51:74-76.

Storm D, Eslin R, Porter ES, et al. Calcium supplementation prevents seasonal
bone loss and changes in biochemical markers of bone turnover in elderly New
England women: a randomized placebo-confrolled trial. J Clin Endocrinol
Metab. 1998;83:3817-3825.

Suarez FL, Savaiano DA, Levitt MD. A comparison of symptoms after the con-
sumpfion of milk or lactose-hydrolyzed milk by people with self-reported severe
lactose intolerance. N Engl Med. 1995;333:1-4.

Suarez FL, Savaiano DA, Arbisi P, et al. Tolerance to the daily ingestion of two
cups of milk by individuals claiming lactose intolerance. Am J Clin Nutr.
1997:65:1502-1506.

Suarez FL, Adshead J, Furne JK, et al. Lactose maldigesters tolerate ingestion of
a dairy-fich diet containing approximately 1,500 mg calcium/day. Am J Clin
Nutr. 1998;68:1118-1122.

Svetkey LP, Simons-Morton D, Volimer WM, et al. Effects of dietary patterns on
blood pressure. Arch Intern Med. 1999;159:285-293.

Swain JF, Windhauser MM, Hoben KP, et al. Menu design and selection for multi-
center controlled feeding studies: process used in the Dietary Approaches to
Stop Hypertension trial. DASH Collaborative Research Group. J Am Diet Assoc.
1999:99(8 Suppl):554-559.

Takano T. Milk derived peptides and hypertension reduction. Inter Dairy J. 1998;8:
375-381.

Tamm A. Management of lactose intolerance. Scand J Gastroenterol. 1994;29
(suppl 202):55-63.

Tavani A, Gallus S, Franceschi S, et al. Calcium, dairy products, and the risk of
prostate cancer. Prostate. 2001;48:118-121.

Terry P, Vaini H, Wolk A, et al. Dietary factors in relation to endometrial cancer: a
nationwide case-control study in Sweden. Nutr Cancer. 2002;42:25-32.

VOL. 96, NO. 12, DECEMBER 2004



THE ROLE OF DAIRY AND DAIRY NUTRIENTS IN THE DIET OF AFRICAN AMERICANS

Tucker K. Dietary patterns and blood pressure in Afican Americans. Nutrition
Reviews. 2001;57:356-358.

Tuomilehto J, Lindstrom J, Eriksson JG, et al. Prevention of type-2 diabetes melli-
tus by changes in lifestyle among subjects with impaired glucose tolerance. N
Eng J Med. 2001;344:1343-1350.

U.S. Centers for Disease Control and Prevention, 2003. U.S. Mortality Public Use
Data Tape 2001, National Center for Health Statistics.

U.S. Dairy Export Council 2003. Reference Manual for U.S. Whey and Lactose
Products. Arlington, VA. www.usdec.org/publications/PubDetail.cfm2itemNum-
ber=587.

USDA Agricultural Research Service. Continuing Survey of Food Intakes of Indi-
viduals in the United States by Hispanic origin and race, 1994-1996, Table 16.

USDA. 1994-1994 Continuing Survey of Food Intakes by Individuals and
1994-1996 Diet and Health Knowledge Survey, 1998.

USDA, Center for Nutrition and Policy Promotion, Nutrient Content of the U.S.
Food Supply, 1909-99. Summary Report. Home Economics Research Report, No.
55,2002.

USDA Food Supply Database. Nutrient Content of the U.S. Food Supply, 2000,
http://209.48.219.54/NFAdatabase/CalPercent.asp.

U.S. Department of Health and Human Services, Food and Drug Administration.
Code of Federal Regulations, Title 21, Part 131, Subpart B, Milk and Cream, Part
133, Subpart B. Cheese and Related Cheese Products. Washington, DC: U.S.
Government Printing Office, April 2003.

Van Beresteijn ECH, Van Schaik M, Schaafsma G. Milk: Does it affect blood pres-
sure? A controlled intervention study. J Intern Med. 1990;228:477-482.

Vesa TH, Marteau P, Zidi $, et al. Digestion and tolerance of lactose from yogurt
and different semi-solid fermented dairy products containing Lactobacillus aci-
dophilus and bifidobacteria in lactose maldigesters—is bacterial lactase impor-
tant? Eur J Clin Nutr, 1996;50:730-733.

Vieth R. Dairy products, calcium, and prostate cancer risk in the Physicians'
Health Study. Am J Clin Nutr. 2002;76:490-491; author reply 491.

Villako K, Maaroos H. Clinical picture of hypolactasia and lactose intolerance.
Scand J Gastroenterol. 1994;29(suppl 202):36-54.

Voorrips LE, Brants HA, Kardinaal AF, et al. Intake of conjugated linoleic acid, fat,
and other fatty acids in relation to postmenopausal breast cancer: the Nether-
lands Cohort Study on Diet and Cancer. Am J Clin Nutr. 2002;76:873-882.

Walzem RL, Dillard CJ, German JB. Whey components: millennia of evolution
create functionalities for mammalian nutrition: what we know and what we may

SUPPLEMENT TO THE JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

be overlooking. Crit Rev Food Sci Nutr. 2002;42:353-375.
Weiss KM. The Unkindest Cup. Lancet. 2004;363:1489-1490.
Wilson T, Temple N, eds. Frontiers in Nutrition. Totowa, NJ: Humana Press, 2000.

Xue L, Yang K, Newmark H, et al. Epithelial cell hyperproliferation induced in the
exocrine pancreas of mice by a Western-style diet. J Natl Cancer Inst. 1996;88:
1586-1590.

Zemel MB. Role of Calcium and Dairy Products in Energy Partitioning and Weight
Management. Am J Clin Nutr. 2004;79:9075-912S.

Zemel MB. Dietary Calcium and Dairy Products Accelerate Weight and Fat Loss
During Energy Restriction in Obese Adults. Obesity Research. 2004;12:582-590.
Zemel MB, Miller SL. Dietary Calcium and Dairy Modulation of Adiposity and
Obesity Risk. Nutrition Reviews. 2004;62:125-131.

Zemel MB. Role of dietary calcium and dairy products in modulating adiposity.
Lipids. 2003;38:139-146.

Zemel MB. Calcium modulation of hypertension and obesity: mechanisms and
implications. J Am Coll Nutr. 2003;5:4285-435S.

Zemel MB, Teegarden D. Dairy product components and weight regulation: an
overview. J Nutr. 2003;133:2435-244S.

Zemel MB. Increasing Dairy Calcium Intake Reduces Adiposity in Obese African-
American adults. Circulation. 2002;106(suppl.2):lI-610.

Zemel MB, ShiH, Greer B, et al. Regulation of adiposity by dietary calcium. FASEB
J.2000;14:1132-1138.

Zemel MB, Zemel PC, Bryg R, et al. Dietary calcium-induced regression of left
ventricular hypertrophy. Am J Hypertension. 1990;3(6 Pt 1):458-463. 1

We Welcome Your Comments

The Journal of the National Medical Association wel-
comes your Letters to the Editor about articles that
appear in the JNMA or issues relevant to minority
healthcare. Address correspondence to
ktaylor@nmanet.org.

VOL. 96, NO. 12, DECEMBER 2004 31§



