
A Scientific Report on
Cow’s Milk, Health and
Athletic Performance



Table of Contents

Foreword   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

Introduction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 3

❖ The Ubiquity of Cow’s Milk in Sports

A Historical Perspective on Cow’s Milk and Athletes  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 4

Chocolate Milk: The Ultimate Recovery Beverage?  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 7

Built With Chocolate Milk and Industry-Funded Studies .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 12

❖ Clinical Perspectives on Athletes and Cow’s Milk Consumption

Exercise, Hormones and Women’s Health  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15

The Addictive Nature of Dairy Products  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17

Milk and Issues of Respiration  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18

Health Concerns and Performance Implications .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19

Athletes Seeking a Healthy Gut for Optimal Performance.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 21

❖ Hazards of Long-Term Cow’s Milk Consumption

Chronic Consumption Leads to Chronic Disease   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25

Associations Between Dairy and Breast Cancer  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 28

Toxins and Environmental Impact of Dairy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30

Racial Di�erences in Lactose Digestion and Disease Rates  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 32

Closing Note  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35

References   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 36

Acknowledgements   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 43

Resources  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 44



1 A Scienti�c Report on Cow's Milk, Health and Athletic Performance

Foreword

Dotsie Bausch

A former professional cycl�t, Ba�ch � an Olympic medal�t, multiple USA National Champion and 

Pan American Champion, and former world record holder. She � the founder and executive director 

of Switch4Good. 

 

Like many Olympians, I grew up rather ordinary. I had ordinary childhood interests and 
sustained myself on an ordinary Standard American Diet—which included cow’s milk—and I 
never questioned it. I also enjoyed hot dogs, guzzled arti�cially �avored fruit snacks, and literally 
drank the Kool-Aid. There are many childhood foods we adults once considered healthy or at 
least benign, but looking back we wonder, “What were we thinking?” Cow’s milk is one of those 
foods. I never questioned it. My parents didn’t either. We all were led to believe it was healthy 
for humans. As I grew up, I began to think critically about everything I ate and drank. Who was 
it that made us believe cow’s milk is perfectly healthy for human beings? Why did they tell us this 
story? As I unraveled the reality behind this mass-marketed false narrative, I learned that it was 
all woven by the pro�teers—the milk industry. 

As I traversed the halls of the United States Olympic Training centers in both Chula Vista and 
Colorado Springs, I found that the cafeterias were inundated with milk products, completely 
leaning into the narrative that cow’s milk must be an essential fuel for athletes. Why wasn’t 
anyone asking more questions about where this idea came from? Why weren't the United States 
Olympic Commi�ee (USOC) dietitians acknowledging research paid for by the milk industry 
to discern what’s healthy? Years later, I saw a milk commercial using a champion athlete’s 
relationship with her mother to sell this product claiming that, “9 out of 10 Olympians grew 
up drinking milk.” This suggestion that me drinking milk as a child had anything to do with me 
becoming an Olympian was absurd.  I felt my hard work and dedication were slighted—that my 
childhood dairy consumption was responsible for my achievements, not my work ethic. There is 
no way a single food can replace all those years of training and sacri�ce.

This report was born out of a deep desire to disseminate the truth using unbiased science. It 
was born out of the need to tell people what a healthy lifestyle can look like, free from chronic 
diseases exacerbated by consuming dairy foods. And it was born to create a deeper awareness of 
the world in which we live.

Let me be clear before you read further, this report is not without passion. Don’t get me wrong, 
exceptional e�orts have been invested to provide an unvarnished, scienti�cally sound, and 
fact-driven analysis by experts who excel in their �elds of study. There are hundreds of citations 
embedded, all transparently listed and accessible for the reader to review in order to make their 
own judgment. But having studied and antagonized the dairy industry for years, I know all too 
well the counterclaims that will be made about this report. The industry will claim I’m nothing 
more than an activist with an agenda and that any scienti�c facts contained here should therefore 
be ignored. And here’s the truth—at least part of that is right. My agenda has not waivered for 
decades and that is to share and honor the whole, unvarnished truth that Big Dairy doesn’t want 
you to know. 
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Right now, athletes are only given information that bene�ts the industry, not their performance. 
I readily welcome the dairy industry to challenge any �nding published here and participate in an 
open public debate about the facts. I embrace my passion because I believe this knowledge will 
lead to a higher caliber of performance and longer careers for those who truly love their sport. 

What you are about to uncover in this report are the negative health e�ects of dairy, the 
government involvement in milk marketing, and how the dairy industry manipulates its studies 
to favor cow’s milk. You are about to learn that cow’s milk increases the risk of breast cancer, 
that stu�ed crust pizza was funded into existence by the government, and that industry studies 
on chocolate milk compare the nutritive value of the beverage to water in order to skew 
marketability. Who knew all of that hid behind the painted milk mustache?

Alvin To�er once said, “We must adapt, question, and look with a naïve eye on the possibility 
of why something is or isn’t.” For too long, we have accepted cow’s milk as a beverage that is 
healthful, a beverage that will nourish the bodies of adults and children. This report questions 
Big Dairy’s dominance and o�ers solutions to adapt to a world without cow’s milk—a world that 

is kinder, more sustainable, and healthier for all.
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Introduction

For over a century, cow’s milk has been touted as a healthy part of a balanced diet.  Celebrity 
athletes pose sporting milk mustaches. Chocolate milk is promoted as an exercise recovery 
beverage. And the idea that milk builds strong bones and muscles is best exempli�ed by the 
advertising campaign; “Milk does a body good.” All very e�ective marketing, but is it good science?

This report shows that cow’s milk has serious negative e�ects on general health and is an 
underlying factor in numerous chronic diseases. Dairy is a speci�c impediment to athletic 
performance and professional athletes’ health. And dairy is the most heavily marketed and 
subsidized food group in the United States Department of Agriculture (USDA) and the 
Department of Human Health and Services' (HHS) Dietary Guidelines for Americans—the de 
facto standard for school lunches and a host of other regulated food regimens.1 All this despite 
the fact that 36 percent of Americans are lactose-intolerant, with a much higher incidence among 
African Americans and other non-white minorities.2

A Scienti�c Report on Cow's Milk, Health and Athletic Performance unpacks all this and more. Based 
on rigorously cited essays by physicians, dietitians, and other health and nutrition experts, the 
report draws on a deep and growing body of independent, peer-reviewed evidence about the 
negative e�ects of dairy consumption.

The report exposes Big Dairy’s �awed research—for instance, chocolate milk was compared to 
water when tested as a recovery beverage, rather than a nutrient-equivalent beverage.3 The report 
highlights the billions of dollars spent by the US government to prop up Big Dairy and promote 
its products—despite the growing body of negative evidence.4

Finally, the report outlines an alternative, dairy-free diet, designed to help both professional and 
recreational athletes fuel for optimum performance and long-term health (see Resources page 44).

Key topics in the report:

 •  Associations between dairy consumption and chronic disease.
 •  Dairy’s negative e�ect on athletic performance.
 •  History of dairy marketing tactics, exploiting and targeting athletes. 
 •  How dairy disproportionately sickens people of color.
 •  Cozy relationships between the US government and the dairy industry.
 •  Optimum dairy-free nutrition for athletes.

This report challenges the conventional wisdom that cow’s milk is healthy for humans. The 
report seeks to educate and empower all of us—athletes included—to take back control of our 
nutrition, exceed our performance goals, and maximize our capacity for a long, healthy life. 

Athletes are always striving to improve. But physical training is limited without the proper 
fuel. Dozens of professional and Olympic athletes—from Kyrie Irving to Alex Morgan— have 
leveled up their performance and extended the longevity of their careers by changing their diet. 
Eliminating dairy was the common denominator.

Athletes can do be�er.  We can all live healthier lives.  Success starts with ditching dairy.
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❖ The Ubiquity of Cow’s Milk in Sports

A Historical Perspective on Cow’s Milk and Athletes

Drinking cow’s milk is a learned behavior, and this now habitual practice has been hardwired 
into our culture for over a century. However, the reason the dairy industry is pushing its 
products is not for health bene�ts as we have been taught to believe, but to save itself from 
drowning in its own chronic surplus. America’s overabundance of cow’s milk began a�er WWI 
due to overproduction during wartime.1 Instead of allowing the industry to adapt to the natural 
economic changes, the government bolstered the dairy industry in a relationship that has become 
progressively more complicit and �nancially burdensome.2 American consumers’ understanding 
of cow’s milk is based on nearly 100 years of government-funded marketing and lobbying 
from the dairy industry, coupled with professional athlete sponsorship and industry-funded 
research. While dairy does li�le to nurture the human body, the product has e�ectively raised the 
American public to suckle at its teat under the guise of health and athletic prowess. 

Facing signi�cant pressure from dairy farmers as milk prices plummeted throughout the 1930s, 
the US government launched its �rst major dairy assistance program in 1940—the Federal 
Milk Program for Schools.3 This hyper-local subsidized school lunch program in Chicago was 
followed by a larger, more widespread program—the National School Lunch Program—brought 
into e�ect by the National School Lunch Act of 1946.4 All public and private schools have the 
option to participate in this subsidized school lunch program under which it is mandatory to 
include a half pint of milk in each meal in order for the school to receive reimbursement.5 To this 
day, children who participate in the National School Lunch Program—which o�ers lunches to 
students of low-income families at a reduced price or free—are required to take a carton of cow’s 
milk unless a physician’s note is provided.5 In fact, “Milk is the only individual commodity that 
the program speci�cally requires schools to include in all reimbursable lunches,” according to 
USDA’s Economic Research Service. In 2008, nearly 60 percent of American children ages 5-18 
participated in the program at least once per week.4

The advent of taxpayer-funded dairy advertising began just before these subsidized programs. 
Under the Works Progress Administration, the government subsidized the creation of posters 
promoting cow’s milk beginning in 1935.6 Despite the continued support of government-funded 
marketing, milk sales were still below the rate of supply, and in 1977, President Jimmy Carter 
allowed $2 billion federal dollars to be funneled into the dairy industry over the course of four 
years.7 Instinctively, dairy farmers ramped up production to take advantage of this government 
subsidy, which resulted in yet a greater surplus.7 This soon-to-rot milk was homogenized into 
“government cheese” and held in vast underground storage units across 35 states.7 Not only was 
this move unproductive, but it was also expensive. In 1982, a New York Times reporter projected 
that the federal government would spend $40 to $50 million transporting this surplus dairy, and 
another $40 to $50 million storing it.8 By this time, the government was spending $2 billion in 
taxpayer funds annually to support the dairy subsidy.8 The solution was twofold: give the soon 

to-be moldy cheese to low-income citizens and funnel money into heavy dairy marketing. 
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This need for persistent promotion of surplus milk—along with continued pressure from the 
dairy industry—led to an initiative called the National Dairy Promotion and Research Board 
(also known as the Dairy Checko� Program) in 19839 which continues to in�uence consumer 
a�itudes toward dairy today. The organization’s purpose is to promote dairy products by way 
of mass marketing and “nutrition education.”9 To fund this e�ort, dairy farmers pay a small fee 
based on the weight of the milk they sell.9 This program is responsible for some of America’s 
most craveable—yet least nutritious—food products including Pizza Hut’s Stu�ed Crust Pizza 
and Taco Bell’s Quesalupa and succeeding Quesarito. The Board has worked with dozens of 
companies to promote dairy-heavy menu items—the result being 40 percent more cheese on 
Domino’s pizzas,10 more milky drinks at Starbucks,11 and larger cheese slices on Egg McMu�ns.12 
All of these decisions are overseen by Dairy Management Inc. (DMI)10–12—an umbrella 
organization that manages the National Dairy Council and the American Dairy Association—in 
conjunction with the USDA. 

Dairy Management, Inc. is also responsible for promoting milk sales within schools, thus 
creating future consumers.13 To accomplish this, DMI works with regional dairy associations to 
implement campaigns region-wide.13 High school athletes are the main target. Under the Refuel 
with Chocolate Milk campaign, chocolate milk has become the o�cial sponsor of public-school 
athletic associations across the country. For example, the American Dairy Association North East 
sponsors the public school athletic programs in four states (in addition to Washington, D.C.), 
providing over 50,000 young athletes with chocolate milk and thousands of coaches and athletic 
directors with dairy-based nutrition information.13 By simply going to practice, these students are 
subjected to biased nutrition education, funded by the dairy industry.

In addition to these corporate initiatives, the checko� program also launched an aggressive 
marketing component. Coined the Milk Processor Education Program (MilkPEP), this 
organization is responsible for the pro-dairy slogans we can never forget—Got Milk?, Milk 
Does a Body Good, and Built With Chocolate Milk, to name a few. With $112.7 million in 
assets in 2015, these campaigns do not lack funding.14 Speci�cally, the Built With Chocolate 
Milk campaign has paid its way to become the o�cial beverage of respected competition 
brands including Ironman, Rock n Roll Marathon Series, and USA Swimming, among others.15 
This campaign has also �nancially invested in over 100 elite and professional athletes who are 
compensated to promote milk.

This association with elite performance is a century-old strategy deployed by marketers across 
a range of industries. Since the 1920s, one could �nd posters featuring athletic endorsements 
of everything from Coca-Cola to Bull Durham Tobacco to milk.16 Milk advertisements initially 
featured white male athletes to promote a sense of health, vitality, masculinity, and strong moral 
value, but as demands for diversity increased, female athletes (and a small selection of athletes 
of color) were incorporated into these promotions.16 Today, milk is ubiquitous within the world 
of sport. MilkPEP signed a �ve-year sponsorship deal with the US Olympic Commi�ee in 2016, 
and while postponed, the 2020 Olympic Games was secured by a $3 billion joint sponsorship 
between Coca-Cola and Mengniu Dairy, a Chinese milk company.17 Individual athletes—from 
2017 US Open tennis champion Sloane Stephens to Olympic hockey player Zach Parise18—were 
also part of MilkPEP’s $93,400,000 2018 budget.19 
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The notion that chocolate milk is a recovery food is an industry-created illusion. Many of the 

studies that demonstrate a bene�cial e�ect between athletic performance and chocolate milk 

are funded—at least in part—by the dairy industry and are speci�cally designed to favor dairy. 

Scientists ensure the industry’s desired results by comparing chocolate milk to irrelevant controls 

such as water or nutritionally de�cient sports drinks.20 

Pu�ing dairy-funded studies aside, evidence for milk as a performance beverage is insu�cient.21,22 

Its reputation as a recovery beverage is widespread, but it is merely the result of million-dollar 

marketing which perpetuates the idea of cow’s milk as a health food. The dairy industry funnels 

its resources into messaging and its sponsored athletes implying an association between cow’s 

milk and athletic prowess, but consumers deserve to know the truth. It is the aim of this report to 

provide transparency regarding what the industry is actively trying to conceal.
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Chocolate Milk: The Ultimate Recovery Beverage?

Before we discuss the e�cacy of chocolate milk as a fuel for exercise performance and recovery, 
we must look into milk’s biological purpose. Milk is a growth-promoting substance, secreted by 
mammalian mothers who have recently given birth. As the sole source of calories for a newborn 
animal, milk contains all that is required to support their growth. The milk of a given species is 
unique to its own kind, specially adapted over millennia to �t the needs of that particular species.

Di�erent animals develop in diverse ways and at varying rates. Di�erences such as dietary 
requirements, newborn growth rates, and general demands of life inform the makeup of a 
mother’s milk. We see great variation in nutrient content between mammalian milks which 
re�ects the vastly disparate growth requirements among species. 

Cow’s milk products are a staple food for the majority of Americans, yet few pause to question 
what it is that they are consuming. So, what is cow’s milk? What does it contain, how does it 
di�er from human breast milk, and is it an appropriate food for human beings—infant, child, 
adult, or athlete?

When a Holstein dairy calf—the most common dairy breed in the U.S.— is born, she will weigh 
an average of 100 lbs.1 Under common conditions, she will double this birthweight in three 
months or less.1 Holsteins reach a median weight of 682 pounds at 12 months and may ultimately 
grow to a full size of 1,500 pounds.1

Cow’s milk is responsible for initiating the growth of a 100-pound calf into an over 1,000-pound 
animal. The nutrient composition of cow’s milk is indicative of this. Whole cow’s milk is 
composed of roughly 22 percent protein, 48 percent fat, and 30 percent carbohydrate by 
calories.2 It also contains select vitamins and minerals—most famously, calcium.2 In comparison, 
the macronutrient composition of human breast milk is 7 percent protein, 49 percent fat, and 44 
percent carbohydrate3—much lower in protein and higher in carbohydrate. While human and 
cow breast milk have similar percentages of fat, human milk is lower in saturated fat.4 It must be 
stated that people do not consume human breast milk throughout life, nor is human breast milk 
considered to be a sports nutrition beverage.

Many people do, however, consume cow’s milk throughout their lifespan. Speci�cally, a number 
of athletes and active people use dairy foods in an e�ort to support an exercise regime. Built 
With Chocolate Milk is an athlete-targeted campaign initiated and run by MilkPEP to encourage 
athletes to fuel with chocolate milk and other dairy foods. MilkPEP is a dairy promotion 
organization funded by the government-run dairy checko� program. According to Built With 
Chocolate Milk, low-fat chocolate milk is a great post-workout snack which helps athletes 
facilitate recovery, gain muscle, lose body fat, and return stronger the next day.5

Many people have listened to this message and are quick to reach for that chocolate milk a�er a 
training session. It is convenient, and if it is as nourishing as Built With Chocolate Milk makes it 
out to be, it would appear to be quite a valuable tool for athletes.
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The exercising body
 
To accurately assess chocolate milk’s ability to enhance recovery and training adaptations, we 
must �rst look into what occurs within the body when we exercise and the factors that support 
e�cient recovery.

Several changes occur within our bodies when we engage in physical activity. Our skeletal 
muscles are damaged, free radicals are formed (which induce oxidative stress), and in the case of 
exhaustive exercise, our glycogen stores (the body’s storage of carbohydrates) are depleted. These 
natural physiologic responses to exercise are associated with fatigue, soreness, swelling, and 
temporarily reduced performance.6,7 As a byproduct of the stress the body is experiencing during 
exercise, an in�ammatory response is initiated to help repair the damage.

Despite these seemingly detrimental short-term side e�ects, exercise is a healthy practice and 
such consequences are not inherently bad. Regular physical activity helps prevents disease and 
improves quality of life.8 Other bene�ts of exercise include be�er sleep, improved cognitive 
function, greater mobility, and a reduced risk of anxiety and depression.8 Exercise training 
improves strength and endurance, and the temporary damage induced by training sessions 
allows the body to adapt and grow stronger. While excessive levels of oxidative stress have 
been implicated in various diseases,9 lower levels provide a bene�t10 and are necessary for basic 
muscular force production.7 Free radicals play an important role in signaling pathways involved 
with muscular adaptation to training.7,11 Additionally, exercise-induced oxidative stress increases 
our bodies’ own antioxidant production11 as well as boosts immune function.12 The origin 
and nature of these free radicals determines whether their e�ect on the body is bene�cial or 
detrimental, partially explaining this paradox.10

However, in order to e�ectively recover from training, this oxidative stress must subside. 
Additionally, muscle glycogen must be replenished, damaged muscles repaired, and 
in�ammation alleviated. While the human body has an exceptional ability to heal itself, optimal 
recovery and performance adaptations may only be realized through proper nutrition. According 
to the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of 
Sports Medicine, the foods athletes choose to eat post-workout and throughout their daily lives 
play a critical role in their ability to properly recover and perform.13

Optimal nutrition strategies for exercise recovery are an obvious subject of scienti�c inquiry. 
It is understood that both protein and carbohydrates play major roles in an athlete’s recovery, 
performance, and ability to adapt to increased training loads.13 A�er a workout, dietary protein 
stimulates muscle protein synthesis and provides the body with essential amino acids to rebuild 
damaged tissue.13  Carbohydrates replenish lost glycogen and help regulate training adaptations13 
while contributing heavily to daily energy needs.

Complementing exercise with meals rich in protein and carbohydrate also leads to superior 
performance over time. Research supports intentional post-exercise fueling as a valuable 
component of training,14-18 but it is important to understand post-exercise fueling within the 
context of daily calorie and macronutrient requirements. To re�ect the higher protein needs of 
athletes, the current recommendations for protein intake for athletes range from 1.2 to 2.0 g/
kg/day,13,14,19 which is higher than the Recommended Daily Allowance (RDA) of 0.8 g/kg/day. 
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To sustain athletes engaging in moderate to very high-intensity exercises, it is recommended to 
consume 5-12 g/kg/day of carbohydrates.13,14,19 For those seeking to maximize glycogen stores or 
engage in ultra-endurance training, 8-12 grams of carbohydrate is recommended.20

While carbohydrate and protein intake is the most important considerations for recovery from 
exercise, this is not the only factor. A variety of micronutrients have been shown to improve 
recovery time and enhance exercise performance. Speci�cally, dietary antioxidants have been 
demonstrated as an ergogenic aid.21,22 Antioxidants can inhibit exercise-induced oxidative stress, 
defend against muscle damage, combat delayed-onset muscle soreness, and may even increase 
performance.21 Dietary antioxidants may also enhance recovery by reducing in�ammation caused 
by training.22 Therefore, in addition to carbohydrate- and protein-containing foods, an athlete 
should also consider antioxidant-rich options when selecting their post-workout snack or meal.

Another consideration for proper recovery from exercise is �uid and electrolyte balance. During 
exercise, water and electrolytes, namely sodium, are lost in sweat, and additional �uid will be lost 
in urine.23 To adequately rehydrate from exercise and reestablish balance in the body, sodium and 
possibly potassium levels must be restored and �uid should be consumed in a volume greater 
than that which was lost during training.23

A diet containing adequate carbohydrates and protein, ample �uids and electrolytes, and plenty 

of antioxidants seems to best support recovery from exercise. 

 

To what extent does chocolate milk meet these requirements? 
 

Chocolate milk is commonly recommended as an appropriate post-exercise recovery beverage 
due to the 3:1 carbohydrate-to-protein ratio and electrolyte content.5 However, the Built With 
Chocolate Milk campaign neglects to mention that this ratio is not a natural quality of bovine 
lactation, but a result of manipulation through food processing. The natural macronutrient 
makeup of milk is roughly 22 percent protein, 48 percent fat, and 30 percent carbohydrate,2 
which is closer to a 3:2 carbohydrate-to-protein ratio. This balance is changed by simply adding 
sugar to shi� the macronutrient ratio to 3:1.

Additionally, much of the chocolate milk found on the shelves is not of the low-fat variety 
praised by Built With Chocolate Milk. Milk is naturally high in saturated fat, which could blunt 
performance. Eating a single meal high in saturated fat can substantially reduce blood �ow for 
hours a�er consumption.24 Saturated fat also increases a person’s risk of heart disease and type 
2 diabetes—among other chronic conditions.22 Even low-fat chocolate milk retains saturated 
fat. According to the 2015-2020 Dietary Guidelines for Americans, most people consume too much 
saturated fat and are advised to limit intake due to its deleterious e�ects on various areas of 
health.25

It must also be stated that, on food labels, the bu�erfat content in milk products is indicated as 
a percentage of weight rather than a percentage of total calories. Dairy products are therefore 
labeled to appear low in fat when, in reality, they are not. For example, 1 percent (or low-fat 
milk) is only 1 percent fat by weight of the product, but this equates to 2.5 grams per eight-ounce 
serving, 22.5 percent fat by calories, of which 60 percent is saturated.26
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Regarding chocolate milk’s protein content, while there is a fair amount of it2, the speci�c 
proteins and the ratio of those proteins is not ideal for accruing muscle mass. Cow’s milk protein 
is made up of roughly 80 percent casein and 20 percent whey.27 Casein protein is inferior to 
whey in stimulating muscle protein synthesis (MPS).17 A study comparing the extent of MPS 
a�er ingestion of di�erent protein sources found MPS to be 93 percent greater at rest a�er whey 
ingestion when compared to casein ingestion and 122 percent greater a�er resistance exercise 
than at rest.17 Soy protein isolate also outperformed casein both at rest and a�er resistance 
exercise, by 64 and 69 percent, respectively.17 A soy protein source would therefore be superior to 
a casein-dominant cow’s milk protein source. 

As for chocolate milk’s role in rehydration, consuming a combination of �uid and electrolytes is 
an important component of post-workout recovery and hydration,23 and beverages containing 
carbohydrates and electrolytes may assist rehydration to a greater extent than water alone.28 
Since sodium is the primary mineral lost in sweat, sodium—and potassium to a smaller 
extent—should be emphasized as the most important electrolyte to replenish a�er exercise.29 
Calcium, magnesium, iron, and other minerals are also lost through perspiration and should 
be replenished.29 Chocolate milk is rich in �uids and contains these important electrolytes and 
minerals,5 but it is not the only post-workout snack that can assist with rehydration. As stated by 
the American College of Sports Medicine, “Drinks containing sodium such as sports beverages 
may be helpful, but many foods can supply the needed electrolytes.”28 Additionally, while milk 
does contain �uid and electrolytes, alongside those come harmful compounds such as saturated 
fat2,26 and estrogens,30 which increase one’s risk of developing breast cancer31,32 and infertility.33,34 
Choosing beverages or foods that do not contain these deleterious compounds may be a more 
bene�cial rehydration strategy.

Lastly, according to the Antioxidant Food Database, dairy products o�er li�le in the way of 
antioxidants.35 Chocolate milk does have more antioxidants than un�avored milk due to the 
presence of cocoa derivatives, with 2 percent chocolate milk at an antioxidant content of 0.14 to 
0.17 mmol/100g.35  Soy chocolate milk in comparison contains 0.25 to 0.30 mmol/100g, around 
double that of the dairy-based variety.35 All dairy products—even chocolate milk—contain 
negligible levels of dietary antioxidants, a signi�cant gap in the nutrient package that Built With 
Chocolate Milk fails to recognize.

Dairy foods do not a�enuate oxidative stress. On the contrary—milk has been linked to oxidative 
e�ect in animal models.36 Highlighting this distinction between the acute oxidative stress caused 
by exercise and a chronic oxidative state, while some level of oxidative stress is bene�cial to 
health and performance, chronic and excessive free radical levels are implicated in disease.9 
These include cardiovascular disease, diabetes, various cancers, rheumatoid arthritis, asthma, 
Parkinson’s, Alzheimer’s, and multiple sclerosis.9 The association between chronic oxidative 
stress and various illnesses poses an increased risk of all-cause mortality.37

Indeed, in a 2017 study of more than 98,000 women and over 45,000 men, milk consumption 
was found to increase mortality risk.37 The association was stronger in women than men. These 
results con�rmed those of a previous study that indicated a positive association between milk 
consumption and mortality risk.36 In the more recent study, increased rates of death were seen in 
men and women who drank more milk. Higher death rates were found in men drinking three or 
more glasses of milk per day and in women drinking only one to two glasses per day.37 
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For athletes, considering the free radical formation caused by exercise itself, consuming dairy 
foods post-workout could further exacerbate oxidative stress. Conversely, a substitution of plant 
protein for animal protein has been linked to more favorable markers of oxidative stress and 
in�ammation.38 In order to facilitate recovery, more appropriate post-workout foods include beans, 
green leafy vegetables, seeds, nuts, whole grains, and other colorful plant foods.39 Additionally, 
beverages that resemble dairy milk and protein supplements derived from soy, pea, rice, and other 
plants are available in most supermarkets. Longer-term, vegans and vegetarians have a higher 
antioxidant status compared to omnivores,40 and eating more fruits and vegetables increases a 
person’s own antioxidant enzyme production,41 bolstering their defense against free radicals. 

 

The ultimate recovery beverage? 
 
While chocolate milk certainly contains carbohydrates, protein, and electrolytes, it is not the 
only source of these nutrients. The detrimental side e�ects one endures for the sake of these 
common nutrients is not worth it. Athlete or not, studies have shown that in contrast to the 
e�ects of milk, which may be neutral at best, higher intakes of fruits and vegetables protect 

against cardiovascular disease42-44 and some cancers,45 while improving longevity.42,43
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Built With Chocolate Milk and Industry-Funded Studies
 
Most of us are familiar with advertisements from the dairy industry suggesting that cow’s 
milk provides some bene�t to athletes. MilkPEP’s Built With Chocolate Milk campaign is an 
industry-funded initiative focused on educating athletes and active people about the recovery 
bene�ts provided by low-fat chocolate milk. The website features articles and other materials 
asserting the scienti�c basis for the claims behind low-fat chocolate milk as an optimal 
recovery beverage for athletes. As of April 2020, the website cites 22 total sources to back the 
campaign’s nutritional claims,1 of which 18 focus on the e�ect of milk consumption on markers 
of athletic performance and recovery. Investigation into the studies behind MilkPEP’s assertions 
reveals con�icts of interest. One hundred percent of the cited studies that investigated milk 
consumption received funding or study materials directly from a company that sells or lobbies 
for dairy products,2–14 or that were wri�en by authors who have received funding from the dairy 
industry.15–19 These authors were given an opportunity to report any con�icts of interest within 
their publication; however, most of these studies lack any such statement. Therefore, when 

reviewing these studies—even at the abstract level—one cannot ignore the inherent bias. 

The work of Marion Nestle, Ph.D., M.P.H. and senior nutrition policy advisor in the 
Department of Health and Human Services (HHS) has exposed the prevalence of industry-
funded studies in nutrition science— documenting how such research is o�en exaggerated, 
misleading, and even intentionally skewed in some cases.20 Nestle’s 2002 book, Food Politics: 
How the Food Ind�try In�uences Nutrition and Health, brought to light the ways the food industry 
in�uences how consumers think about food and what they choose to eat. Nestle’s book reveals 
the disproportionately high levels of positive results in studies that received funding from 
the interested party.20 “Food companies don’t want to fund studies that won’t help them sell 
products. So I consider this kind of research marketing, not science,” said Nestle in a 2018 
interview.21 It must be noted that industry funding is common across all nutrition science and 
should not in itself discredit the legitimacy of a study’s results. We must remain skeptical, 
however, when assessing studies that have been industry-funded through pro�ts and government 
subsidies, many of which are cited in claims made by Built With Chocolate Milk.22 Credibility 
would be greater had the results of these studies been supported in research devoid of dairy 
industry funding, however that is not the case.

Assertions made throughout the Built With Chocolate Milk website reference a number of 
studies that investigated chocolate milk, plain milk or dairy-based protein supplements for 
their e�ect on performance and recovery. Muscle protein synthesis, glycogen replenishment, 
hydration status, VO

2
max, perceived exertion, and endurance were some of the most common 

outcomes that were investigated. Each of these studies concluded favorable results of dairy 
consumption. While the claims the authors of these studies made were not necessarily untrue, 
this research was o�en constructed in a manner in which the desired result would be virtually 
guaranteed though narrowing of context within the study’s design. 

For example, one study cited on the Built With Chocolate Milk website,22 Body Composition 
and Strength Changes in Women with Milk and Res�tance Exerc�e, conducted by Josse et al. found 

the consumption of milk in the early post-exercise period to facilitate greater muscle mass 
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accretion, strength gains, and fat mass loss in women.7 This result, however, is far less meaningful 
than it may sound. The conclusion was based on a comparison between chocolate milk and a 
carbohydrate drink devoid of protein. There is substantial science in the area of strength training 
which points to the importance of consuming not only carbohydrates, but also protein in order 
to accrue maximal gains in muscle mass and strength.23,24 The consumption of carbohydrates 
alone has li�le e�ect on muscle protein synthesis,25 which is the primary mechanism through 
which these metrics are improved.24 Chocolate milk contains both carbohydrates and protein.26 
Through design, these researchers were able to distort the advantages of chocolate milk by 
comparing milk to a control which lacked the necessary protein to facilitate muscle protein 
synthesis. In essence, the study tested the question of whether combining protein with 
carbohydrates would positively in�uence physiological adaptations to resistance exercise—
speci�cally strength and body composition. But the answer to this question is already known in 
the sports nutrition community. The results of this study do not in any way assert that chocolate 
milk is superior to any post-workout snack that contains the protein and carbohydrates necessary 
for muscle mass accretion. To the average reader, this detail may not be obvious, making the 
context of the study’s results easily misconstrued. Built With Chocolate Milk distracts the 
consumer from the facts, exploits consumers’ misunderstanding of scienti�c literature, and 

encourages them to take their claims at face value. 

Of note, Josse et al. received funding from Dairy Farmers of Canada and The Dairy Research 
Institute to conduct this study. As the report reads: the authors compared fat-free milk to simple 
carbohydrate “with the general goal of promoting the consumption of healthy, low-fat dairy 
foods that are recommended for this population.”7 Their intention was clear. The goal of the 
study was to create a scenario that would frame milk positively and improve public perception. 
The authors expressed that they held the bias that low-fat dairy foods were “healthy” prior to 
their actual investigation.7 The mention of this unsubstantiated assumption is disingenuous at 
best, deliberately misleading at worst.

In another study, Po�er et al. compared chocolate milk to water for endurance among climbers 
who had undergone exhaustive exercise.14 Participants were able to climb for longer and further 
the day a�er exhaustive exercise when recovering with chocolate milk. When evaluating the 
results of the study, we must keep in mind that chocolate milk contains calories while water 
does not. Any calories will aid recovery and performance to a greater extent than no calories, 
so it would only make sense that chocolate milk or any other calorie-containing beverage or 
food would facilitate a similar improvement in climbing performance. Here again, researchers 
narrowed context and made use of inappropriate comparison to overplay the usefulness of 
chocolate milk for athletes. 

 

What can we take away from these studies? 
 
Although it would appear that chocolate milk is a be�er post-workout recovery snack than 
a sports drink or water, there is no indication that milk is the best choice among other post-
workout foods. In fact, a 2018 systematic review and meta-analysis of 12 peer-reviewed 
controlled clinical trials looked into chocolate milk consumption, exercise performance, and 
recovery markers. The authors found chocolate milk to have no signi�cant e�ect on time to 
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exhaustion, rate of perceived exertion, heart rate, markers of soreness and fatigue, or markers of 
muscle damage when compared to sports drinks or the placebo.27 Chocolate milk did outperform 
other test beverages on two metrics—milk performed be�er than the placebo (�avored or 
sweetened water) in decreasing post-exercise fatigue and soreness as well as increasing the 
amount of time a person was able to sustain exercise when compared speci�cally to the 
placebo or to beverages containing carbohydrates, protein, and fat—but overall, no statistically 
signi�cant bene�t derived from chocolate milk consumption was found in the study.

Studies do show that the carbohydrates, protein, and electrolytes contained in chocolate milk 
may facilitate greater training adaptations and be�er recovery than water or drinks devoid of 
protein. However, as we have examined, chocolate milk also contains a host of deleterious 
components—undermining the bene�ts of the nutrients milk does contain. There are a number 
of post-workout alternatives that also contain carbohydrates, protein, and electrolytes but do 
not come with the baggage of impaired artery function, in�ammation, and intestinal discomfort 
associated with dairy products.
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❖ Clinical Perspectives on Athletes and Cow’s Milk        
        Consumption

Exercise, Hormones and Women’s Health

Our hormones are intimately involved in physiological processes such as energy metabolism, 
body composition, mood, and multiple other domains. It follows that our hormones play a large 
role in exercise and our response to training. The widespread use of hormone therapy among 
athletes con�rms this notion. For decades, competitive athletes have been illegally dosing 
themselves with hormones—testosterone, human growth hormone (HGH), erythropoietin 
(EPO)—all to give themselves a competitive edge.

Most people are not elite or professional athletes and taking supplemental hormones for exercise 
performance is not the experience of the average human. But hormones in�uence our capacity 
to exercise, and their physiological response to training stimuli and the foods we eat have a large 
e�ect on our hormonal system. In turn, hormones may in�uence performance.

Menstruation is the result of natural hormonal �uctuations in premenopausal women. These 
shi�s have the potential to impair exercise performance, speci�cally endurance exercise,1 and 
for some women, may leave them feeling debilitated.  Many women experience menstrual-
related pain (premenstrual syndrome—PMS) that is so severe they are unable to function for a 
day or two at a time, let alone exercise. This is a legitimate issue for competitive athletes who 
must maintain a consistently high level of training, leaving no room for unplanned days o�. 
Cramping alone can render a woman unable to follow through on a training session—an issue 
for recreational and competitive athletes alike. Additionally, changes in mood around the time of 
menstruation can increase vulnerability to depression,2 which presents another barrier between 
a woman and her workout. Feeling depressed before and during PMS is common and can a�ect 
not just performance, but general productivity and quality of life as well.

Dr. Neal Barnard and his team conducted a study looking at the role of diet in the severity of 
menstrual symptoms including cramping and depression. They found that women who switched 
to a plant-based diet devoid of animal products saw a signi�cant reduction in the duration and 
intensity of menstrual cramping.3 Premenstrual symptoms also decreased in duration. The 
intervention was so e�ective that many women refused to follow through with the crossover arm 
of the study in which they transitioned back to their typical diet.

A number of premenstrual and menstrual symptoms are related to an excess of estrogens in 
the body.4 Eating a plant-centered diet that is rich in �ber may be a valuable tool for women 
in reducing these symptoms since dietary �ber increases excess estrogen elimination from the 
body.5 Dairy products are particularly problematic in this regard for two reasons: they contain 
bovine estrogens—the ingestion of which signi�cantly increases estrogen levels in the body6—
and they contain no �ber. Accordingly, they provide no opportunity for estrogen elimination 
by way of �ber in the gastrointestinal tract, leading to additional estrogen absorption. Dairy 
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products account for 60-80 percent of the female sex steroids that people consume through food 
sources.7 High-fat dairy products like cheese and bu�er may be of particular concern. Estrogens 
dissolve in fat cells—therefore the higher a milk product’s fat content is, the more estrogens it 
retains. Additionally, consuming high-fat foods, such as dairy, can increase the level of estrogens 
in the body.8

There is some evidence that animal protein may be a driver of PMS-related performance 
impairment in athletes. Researchers surveyed female athletes at a Japanese university and found 
that women who experienced PMS-related impairment in athletic performance ate more protein 
from animal sources like milk, cheese, and yogurt, and less from plant sources. Dairy and other 
animal-based protein had negative e�ects on both physical and emotional symptoms related to 
PMS in these women. The researchers concluded that a low proportion of plant protein in the 
diet may be a factor in PMS symptoms impede the progress of training and performance.9 Based 
on their results, substituting protein from plant sources for animal sources like milk and dairy 
products could be a potential performance booster.

People who exercise frequently may �nd di�culty consuming enough calories to replenish what 
they burn from training. Clinically referred to as Relative Energy De�ciency in Sport (RED-S), 
eating too li�le is common among athletes and puts them at a heightened risk for hormonal 
imbalances. We know that disruption of the endocrine system can impair sports performance and 
yield adverse health e�ects.10 Considering the presence of bovine sex hormones in cow’s milk and 
milk’s ability to signi�cantly in�uence human estrogen levels, abstaining from dairy foods may be 
a wise strategy for athletes.

Presented here is just a portion of the interactions between hormones, athletic performance, and 
health. All dairy products contain hormones, and their consumption could result in deleterious 
health consequences related to cancer11,12 and fertility.3,13,14  In healthy women, the body is 
generally able to regulate its own hormone levels through a variety of feedback loops, but the 
addition of exogenous hormones through dietary sources can overwhelm these mechanisms, 

causing issues around the time of menstruation that may be di�cult to bear.15
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The Addictive Nature of Dairy Products

While many adults lightheartedly joke that they may be “addicted to cheese,” there is biochemical 
evidence to support dependency to this commercially produced dairy product.1,2 Though some 
people simply enjoy dairy products, many claim to crave it and sincerely believe they could never go 
without this food. This could be due to the nutritional makeup of cheese, not just lack of willpower.

Milk products contain casomorphins—morphine-like casein fragments.3 When a person 
consumes dairy foods, these casomorphins bind to their opioid receptors3–5 in the same way 
that heroin does.6 While these are mild opiates compared to prescription painkillers, they 
nonetheless elicit a reward response.3,5 

Casomorphins are naturally found in all mammals’ milk, including human breast milk.7,8 These 
compounds play an important role in the mother-infant bond—ensuring the baby’s interest in 
nursing and supporting adequate nutrition.7 However, humans are biologically designed to cease 
milk intake within the �rst few years of life as they transition to solid foods. While we are born 
with the ability to digest the milk sugar lactose, most lose this ability with age—our bodies stop 
producing the lactase enzyme required to do this work. While milk is important for early infant 
development, there is no biological justi�cation for its consumption throughout life. Similarly, 
casomorphins provide an essential biological service to infants, but their usefulness comes to an 
end a�er nursing. The continued ingestion of dietary casomorphins into childhood, adolescence, 
and adulthood exploits their natural function and encourages compulsive, habitual behavior. 

In addition to casomorphins, two other habit-forming compounds found in cheese are salt9 
and fat.2 Cheese is the number one source of saturated fat in the American diet, according to 
the National Cancer Institute.10 Pizza (with cheese) is number two. The fat content in cheese is 
high because it is a concentrated form of fermented cow’s milk, which is already high in fat (one 
pound of cheese requires roughly 10 pounds of milk to produce).11 Most cheeses are made from 
whole milk, of which 10 pounds would contain roughly 1,131 calories of dietary fat.12 During 
the cheesemaking process, most of the milk’s water is lost, leaving a high concentration of fat. 
Cheddar cheese, for example, is 73 percent fat by total calories.13 Coupled with its high-fat 
content, cheese also contains a great deal of sodium. On average, one one-ounce serving of 
cheddar cheese contains 8 percent of the daily recommendation for sodium, while a serving of 
processed cheese like Kra� Singles contains 18 percent.14 

The dairy industry has capitalized on the habit-forming potential of cheese and other dairy 
products to increase sales. Using the Freedom of Information Act, a�orneys at the Physicians 
Commi�ee for Responsible Medicine (PCRM) gained access to internal documents of Dairy 
Management Inc. (DMI)—the organization at the heart of the dairy checko�. Among the 
resources obtained by PCRM was a slideshow from the 2000 Cheese Forum in which DMI’s vice 
president of cheese marketing, Dick Cooper, outlined a plan to “trigger the cheese craving.”1 
DMI created an intensive strategy which partnered the industry with some of the nation’s 
largest fast-food chains. Together, they worked to increase consumer cheese consumption and 
encouraged mass cheese cravings. These partnerships—which continue to be forged—include 
Wendy’s, McDonald’s, Domino’s, Papa John’s, Taco Bell, Subway, Starbucks, and Pizza Hut.1 
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Milk and Issues of Respiration

James Loomis Jr., MD
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Center in W�hington, D.C. He h� served � team intern�t for the St. Lou� Rams and the St. Lou� 

Cardinals, � we� � the tour physician for the St. Lou� Symphony Orchestra. 

 
If there is one thing an athlete needs most, it’s the ability to take a good, deep breath. However, 
many of the athletes I cared for as the team doctor for the St. Louis Rams and St. Louis Cardinals 
su�ered from asthma. Asthma is also the most common chronic medical condition found in 
Olympic athletes.1 At the Atlanta Games in 1996, 20 percent of the US team had asthma, and in 
2004 in Athens, nearly 21 percent of the British team were diagnosed with asthma.2 Asthma is, 
to put it lightly, a nuisance to performance and is experienced by athletes of all levels. Many of 
these athletes have experienced improvement or remission in their asthma symptoms a�er giving 
up dairy and moving toward a plant-strong diet. 

Why does avoiding dairy help athletes with asthma? There are several reasons—all related to 
in�ammation. Cow’s milk allergy (CMA) is one of the most common food allergies found in 
children.3 The allergy is typically to one of the proteins found in milk: casein—which makes 
up about 80 percent of milk protein—or whey, which makes up the remainder.4 CMA can 
cause respiratory symptoms such as wheezing, coughing, shortness of breath, runny nose, and 
gastrointestinal (GI) symptoms such as stomach cramps and diarrhea.5 In fact, 45 percent of 
children with asthma also have dairy and other food allergies.6 Further, children with food 
allergies—such as CMA—are up to four times more likely to have asthma or other allergic 
conditions than children without food allergies.7 CMA o�en persists into adulthood and there is 
some evidence that the prevalence may even be higher in adults.3

Even in children without CMA, a Western diet high in saturated fat and processed foods is a 
signi�cant risk factor for developing asthma.8 This makes sense, because asthma is a disease 
of chronic in�ammation and we know that saturated fat has a pro-in�ammatory e�ect in the 
body. High-fat diets have been shown to stimulate in�ammatory cell activity in asthmatics.9 
Furthermore, a reduction of dietary saturated fat intake has the ability to reduce the presence of 
these in�ammatory cells.10 Dairy products happen to be the greatest contributor of saturated fat 
to the American diet.11 Conversely, an anti-in�ammatory diet high in fruits and vegetables has 
been shown to improve lung function in asthmatic adults12 and appears to be protective against 
asthma in adolescence and children.13 

We know that asthma is prevalent in the adult population and among athletes.1,2 Consuming cow’s 
milk can cause in�ammation of the airway regardless of whether or not a person su�ers from 
asthma or CMA. Because of their in�ammatory nature, dairy products are not appropriate as a 
performance fuel nor a recovery aid. There are any number of alternative post-workout snacks 

that support recovery without detracting from health. See Resources (page 44) for examples.
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Health Concerns and Performance Implications

Susan Levin, MS, RD, CSSD
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Bone health 
 

While it is essential to have enough calcium in the diet to support bone remodeling, research 
suggests that ge�ing more than about 600 milligrams per day—easily achieved without dairy 
products or calcium supplements—does not protect us from a hip fracture.1 And plant foods are 
the most healthful source of calcium, as well as other nutrients commonly considered exclusive 
to dairy products.2

In fact, research shows that dairy products have li�le or no bene�t for bones.3,4 A 2005 review 
published in the journal Pediatrics showed that drinking milk does not improve bone strength 
in children.3 In another study, researchers tracked the diets, exercise, and stress fracture rates of 
young girls for seven years and concluded that dairy products and calcium do not prevent stress 
fractures in adolescent girls.4

Healthy bones need more than just calcium. Vitamins D and K are important5 as is consuming 
less salt6 and more fruits and vegetables.6,7 Milk does not naturally contain vitamin D. Rather, 
it’s added to milk in a process called forti�cation. Lastly, weight-bearing exercise is one the most 
e�ective ways to increase bone density and decrease the risk of osteoporosis.8,9 Simply ingesting 
dietary calcium alone will not guarantee strong bones and consuming it by way of dairy products 
is not a well-supported strategy for the prevention of osteoporosis. The nutrients found in cow’s 
milk are readily available in more healthful plant sources or, as is the case with vitamin D, in 

forti�ed plant products and from the sun. 

 

Blood �ow and tissue oxygenation 
 

Dairy products contribute signi�cant amounts of cholesterol and saturated fat to the diet. In 
fact, dairy is the number one source of saturated fat in the American diet.10 Animal fats impair 
arterial health and increase blood viscosity,11 which impedes oxygen delivery to muscles and other 
tissues, thus retarding athletic performance.12 The higher the saturated fat in the diet, the worse 
blood �ow is.13 Diets high in fat, and especially in saturated fat, can increase the risk of heart 
disease and stroke and can cause other serious health problems.14,15 Conversely, a plant-based 
diet that eliminates dairy products reduces blood viscosity.16 Blood �ow depends not only on 
the health of the blood, but also on the ability of the arteries to push blood throughout the body 
e�ciently. Clinical trials repeatedly show that the more saturated fat in the diet, the greater the 

impairment of vasodilation, or the sti�er the arteries.11,17,18 
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On the other hand, a low-fat, plant-based diet, in combination with exercise, smoking cessation, 
and stress management, can not only lower heart disease risk,19 evidence proves it can even 
reverse it.20–23  

 

Lactose intolerance 
 
The loss of lactase enzymes a�er early childhood is a natural part of human development. Only 
among Caucasians is lactase persistence common.24,25 The National Institutes of Health estimates 
95 percent of Asians Americans, 60-80 percent of African Americans and Ashkenazi Jews, 80-
100 percent of Native Americans, and 50-80 percent of Hispanics are lactose intolerant.24 For 
a�ected individuals, milk ingestion can cause bloating, diarrhea, and gas.

If cow’s milk provides no protection for bones, impedes blood �ow, and causes gastrointestinal 
distress, perhaps an athlete should think twice before reaching for that jar of whey protein or the 

bo�le of chocolate milk.
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Athletes Seeking a Healthy Gut for Optimal Performance

Angie Sadeghi, MD
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The gastrointestinal tract harbors 100 trillion organisms from mouth to anus. Combined, these 
organisms are commonly referred to as the microbiome and make up the largest organ in the 
body—containing 100 times more genetics than our own eukaryotic cells. The majority of these 
organisms reside in the colon where they are involved with innumerable biochemical reactions. 
Based on the food one consumes, these reactions can promote health or disease. That being 
said, nutrition plays an essential role in athletic performance. Generally, in sports performance, 
we want to maintain adequate nutrition, a healthy weight, optimal protein (including branched-
chain amino acids), control of markers of disease, proper levels of carbohydrates to fuel high-
performance exercise, and su�cient energy intake. We want to do this, all while not impairing 
exercise by feeling too bloated.

Unfortunately, dietary recommendations for elite athletes are primarily based on a high protein, 
low �ber diet, which is associated with reduced microbiota diversity and functionality1 (e.g. 
less synthesis of by-products such as short-chain fa�y acids which play a pivotal role in skeletal 
muscle function). Since many elite athletes su�er from gastrointestinal conditions,2 coaches 
should focus on making recommendations that meet the criteria at the macronutrient level, but 
also contribute to a healthy digestion and microbiome diversity. As a gastroenterologist who 
specializes in gut health and �tness, I’m always surprised to see athletes who consume foods that 
may diminish their performance. The dairy industry heavily advertises cow’s milk as the beverage 
of choice for athletes, but many coaches who promote chocolate milk and whey protein never 

look into the actual science. Here is what the science has taught us. 

 

Lactose causes GI upset and fatigue 
 
Lactose (milk sugar) is the main source of carbohydrate in breast milk (of any species) and is 

suited for infants who are uniquely adapted to lactose-based nutrition. Cow’s milk contains 

approximately 12.5 g lactose in a typical serving size of 250 mL (or one cup).3 Digestion and 

absorption of lactose takes place in the small intestine by an enzyme along the brush border of 

villi in the small bowel, called lactase.4 Diminished expression of this enzyme is common and 

known as lactase de�ciency.5 When a person who is lactase de�cient consumes lactose, it will 

lead to lactose malabsorption which manifests as abdominal pain, bloating, constipation, or 

diarrhea.4,5 The activity of lactase in the small intestine reaches a peak at the time of birth but 

is reduced in most populations during early childhood. The undigested lactose in the small 

intestine leads to trapping of water in the colon, causing signi�cant diarrhea.6

Worldwide, most individuals have lactose intolerance.4 A recent meta-analysis estimated the 

prevalence of lactose malabsorption worldwide at 68 percent.7 Therefore, statistically speaking, 
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out of the 13,000 athletes who compete at the Summer and Winter Olympic Games, about 8,840 
of them would have varying degrees of gastrointestinal problems during their training and even 
while competing for a medal if they consume dairy.

Many individuals develop symptoms of intolerance rather than malabsorption. These symptoms 
may include abdominal pain, borborygmi (rumbling tummy), and signi�cant gas and bloating 
a�er lactose intake. The onset of these symptoms is strongly correlated to the appearance of 
hydrogen gas during breath tests which is seen in a condition called small intestinal bacteria 
overgrowth (SIBO) and IBS. So perhaps drinking cow’s milk could be involved in the overgrowth 
of small intestinal bacteria seen in SIBO. Products of lactose fermentation by the colonic 
organisms may also trigger fatigue and neurological symptoms. A recent review of results 
from over 2,000 patients reported a high frequency of neurological symptoms such as tiredness 
and headache a�er lactose ingestion,8 posing a signi�cant problem for athletes in the face of 

completing or winning a competition. 

 

Lactose intolerance may lead to microbiome dysbiosis and irritable bowel 

syndrome 
 
Undigested lactose travels through the gastrointestinal tract and is fermented in the colon, 
producing carbon dioxide, hydrogen gas, and methane by gas-producing microbes. However, 
does it lead to dysbiosis (a microbial imbalance) and/or irritable bowel syndrome? 

The relationship of lactose intolerance and irritable bowel syndrome has been extensively 
studied in a South Chinese population with near 100 percent lactose intolerance on genetic 
testing. A double-blinded, randomized, cross-over comparison of lactose tolerance at 10, 20, 
and 40 g lactose was performed in IBS patients with diarrhea (IBS-D) and healthy controls. This 
study demonstrated a very strong correlation between the appearance of hydrogen gas in the 
breath and reports of bloating, pain, and other symptoms in patients with lactose intolerance. 
Symptoms of intestinal gas production were increased in patients with IBS-D.9 Further research 
has demonstrated that pain of the inner organs and high levels of gas production on breath tests 
all increased the severity of abdominal symptoms a�er ingestion of 20 g lactose,10 an amount that 
may be found in about one and a half servings of milk.

Moreover, biopsies from the small intestine and colon have shown increased numbers of 
in�ammatory cells in lactose-sensitive patients. The type of in�ammatory cells shown to increase 
include mast cells (increase in response to allergies) and lymphocytes (white cells in response 
to infection and in�ammation) in lactose-sensitive patients. Furthermore, studies have shown 
that lactose ingestion spurs the release of substances known as in�ammatory  cytokines, which 
are triggered by in�ammation and used to recruit other in�ammatory white cells.11 The cause of 
irritable bowel syndrome remains elusive, but dairy products should be considered as a potential 
underlying promoter of IBS. 
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Implications for athletes

As far as athletes are concerned, drinking cow’s milk may create several problems: 

1) Cow’s milk consumption could cause a vicious cycle of in�ammation which could inter-
fere with athletic performance.

2) Athletes who use cow’s milk as a sports nutrition beverage risk abdominal discomfort, 
bloating/distension, gas, diarrhea, and/or constipation.

3) Athletes commonly report symptoms consistent with IBS12 and dairy consumption can 
worsen such symptoms.9,10

Excessive intake of sulfate-producing foods can potentially damage the gut

Signi�cant amounts of sulfur-containing amino acids are found in cow’s milk and cheese.13  
Consumption of large amounts of these foods may signi�cantly increase sul�de production 
in the colon by the colonic bacteria.14 Most of the bacteria live inside the colon in a symbiotic 
relationship with us humans as the host. Sulfate-producing bacteria are members of the normal 
colonic �ora and they ferment the amino acids from dairy to produce hydrogen sul�de, which is 
toxic to human cells.15

Research found the elimination of milk and cheese from the diet of ulcerative colitis (an 
in�ammatory bowel disease which manifests as ulcers in the colon) su�erers results in substantial 
therapeutic bene�t, suggesting that reducing the intake of sulfur-containing amino acids 
decreases colonic production of sul�de.16 Indeed, sulfur-containing foods were positively 

associated with ulcerative colitis relapse in a 2015 review.17 

 

A high protein beverage is not necessarily healthy 
 

Drinking milk for protein (or calcium) is like drinking soda for potassium. The studies show that 
athletes need to consume about 1.2 to 2.0 grams of protein per kilogram of lean body weight 
per day.18-20 This is important regarding muscle regeneration and recovery. However, in excess, 
protein may cause harm. When a person eats more dietary protein than they are able to digest, 
some of it may escape digestion in the small bowel and enter the colon largely intact, where it is 
fermented by the colonic micro�ora. The resulting end products include branched-chain fa�y 
acids (e.g., isovalerate, isobutyrate, and 2-methylbutyrate) and potentially harmful metabolites 
(ammonia, amines, phenols, sul�de, and indoles).21-23 Ammonia reduces the lifespan of intestinal 
cells and is considered to be toxic to healthy cells—potentially promoting cancer growth.24 The 
production of these toxic compounds is directly related to dietary protein intake,24 a reduction of 
which can decrease the production of harmful by-products.  

In comparison to diets high in overall protein, diets high in animal protein have speci�c e�ects 
on intestinal micro�ora.25-27 Ingestion of large amounts of animal protein does increase the 
activity of certain bacterial enzymes, which may result in increased release of potentially toxic 

metabolites in the bowel.28



24 A Scienti�c Report on Cow's Milk, Health and Athletic Performance

The fatigued athlete  

Fatigue management in an athlete’s training is important for performance because 
adequate recovery allows athletes to train harder and more vigorously while avoiding injuries, 
and it all starts in the gut.  Most coaches design their athletes’ nutrition around how quickly they 
can recover, because e�ective nutrition and hydration are key strategies for optimizing recovery.  
The gastrointestinal tract plays an important role in the absorption of nutrients, but the normal 
absorptive capacity of healthy nutrients could be interrupted which negates their health bene�ts.  

Research has shown that drinks such as beetroot juice—which is a rich source of antioxidants and 
high in nitrates—can improve athletic performance.29 Nitrate is a chemical naturally occurring 
in certain foods, which our bodies convert to nitric oxide. Nitric oxide is a potent molecule that 
increases blood �ow, improves lung function, and strengthens muscle contraction. Furthermore, 
beetroot juice aids in recovery by preserving muscle function and improving cardiorespiratory 
�tness.29 In addition to its nitrates, beetroot contains antioxidants which may further bene�t 
recovery by reducing oxidative stress and in�ammation.30 There are other types of antioxidants 
including vitamin C, vitamin E, and beta-carotene—which like polyphenols31 help repair cellular 
damage.32 Polyphenols (of which 8,000 have been identi�ed) are a class of phytonutrients that are 
found only in plant-based foods. Consumption of these foods is key in improving and expediting 
recovery in athletes. 

On the other hand, studies have shown that cow’s milk reduces the health bene�ts of 
antioxidant-rich foods by reducing the absorption of polyphenols and blocking the antioxidant 
e�ects.33-35 In a study of cocoa and milk, the addition of milk reduced the antioxidant capacity of 
cocoa products by 30 percent.33 

In another study where researchers tested antioxidant activity of blueberries in association with 
milk, when milk and blueberries were ingested together, there was a reduction in the antioxidant 
properties of blueberries and reduced nutrient absorption.34 Research �nds that the alpha-casein 
protein in milk binds to antioxidants and prevents their absorption.35 

In conclusion, when it comes to optimizing nutrition for athletes, a milk beverage may have to 
take the back seat in favor of nutritious, antioxidant-rich food and drinks which can facilitate 

faster recovery.
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❖ Hazards of Long-Term Cow’s Milk Consumption

Chronic Consumption Leads to Chronic Disease

Michael Klaper, MD
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�e of dietary strategies to prevent and treat chronic d�e�es. 

 
The growth of an infant calf fueled by its mother’s milk borders on the miraculous. As the 
newly born bovine swallows the sweet white liquid from its mother’s udder, a �ood of complex 
proteins—such as casein, whey, and lactalbumin—is swallowed, digested, and absorbed. Amino 
acids are absorbed and travel through the liver, which responds in a manner that is powerful and 
appropriate for a growing infant. The liver, in turn, releases a surge of insulin-like growth factor 1 
(IGF-1), a growth-promoting hormone that starts turning the gears of cellular growth and 
forming tissues throughout the body. As IGF-1 �ows through the newly born cells, mTORC1-
producing genes are activated. mTORC1 is an enzyme protein that sends the chemical message to 
cells throughout the body, “Grow! Proliferate! Persist!”1

As an infant calf suckles on its mother’s teat, the tissues throughout its body respond to the 
increased mTORC1.2 Protein is produced, cells divide, membranes thicken, secretions increase, 
and the miraculous transformation of a 100 lb calf into a 1000-pound dairy cow proceeds apace.

The foregoing is biology obeying a primal mandate of natural law—bovine milk fueling rapid 
but orderly growth in the young bovine body for which milk was intended. However, when this 
same bovine growth �uid is swallowed by a young (or old) human body, the e�ects are o�en not 
so benign, especially when that person is genetically prone to diseases such as asthma, acne, 
diabetes, or Parkinson’s disease. 

 

Asthma 
 
Infants and young children are o�en the �rst to show adverse e�ects of ingesting cow’s milk 
protein as their parents hear the chronic cough and telltale wheeze that signify the swollen, 
reactive bronchial membranes of asthma.3–5 Several mechanisms—from increased production of 
pro-in�ammatory interleukin-17 in the blood3 to higher infection-spawning mucus production4 
resulting from beta-casomorphin stimulation5—may be involved, suggesting that dairy products 
are foods to be avoided by asthmatic children. Several studies indicate that dairy-free diets 
produce fewer asthmatic children,3,6 and the elimination of dairy products o�en results in 
dramatic improvement of asthma in young people.5,7,8 Yet, most pulmonologists rarely ask about 
their patients’ diets. In my professional opinion, that is where they should start their treatment 

suggestions. 
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Type 1 diabetes 

 
Every parent’s nightmare—their young child condemned to a lifetime of injecting themselves 
with insulin needles a�er being diagnosed with Type 1 diabetes—o�en rears its ugly head 
between the ages of �ve and 10 years.

Type 1 diabetes is characterized by an assault on a child’s pancreas wherein the insulin-producing 
beta cells are destroyed. Various proteins found in cow’s milk have been suggested as triggers of 
this autoimmune-mediated beta cell apoptosis.9–13 Antibodies created in response to the ingestion 
of foreign cow’s milk proteins turn upon the beta cells in the child’s pancreas and destroy 
them.9,10 Continued consumption of milk keeps IGF-1 levels elevated14,15 which fosters more 
overstimulation of beta cells, leading more of them to disappear through “beta cell exhaustion,”15 
rendering the child unable to manufacture their own insulin.

In classic type 2 diabetes, the beta cells produce ample insulin, but due to the presence of fat 
molecules within muscle cells, they do not respond as well to insulin’s signal to take in glucose 
from the bloodstream.16

This insulin resistance can be worsened by an overlay of obesity, o�en driven by favorite fat-
fostering culprits—chocolate milk, cheese, and ice cream. The mechanism involves a principle 
known as “oxidative priority” which dictates that when a combination of sugar and fat is 
consumed, the sugar will be metabolized immediately for energy while the fat is stored for later 
use in adipose tissue as an emergency fuel to be used during fasting or starvation.17 This is a 
logical and potentially life-saving strategy by the body in times of food scarcity, but, in today’s 
world of constant calorie excess, it also can result in excess stored fat in the cells of the muscles 
and liver, as well as under the skin, and in the abdomen.

As the fat accumulates inside these cells, it promotes insulin resistance by being oxidized, causing 
reactive molecules to accumulate within the cells. These molecules then sti�e the enzymes that 
answer to insulin’s signal to allow glucose from the blood to enter the cells to be burned.18 As 
glucose is not as readily able to be taken in by muscle cells, it collects in the bloodstream, creating 
the classic high blood sugars of diabetes.

In this way, the insulin sensitivity of a type 2 diabetic is further impaired. In the case of type 
1 diabetics, a new layer of insulin resistance is added to the child’s burden of low insulin 
production. At this stage, even if her pancreas is still producing a whisper of insulin, the 
chocolate milk-drinking, insulin-resistant child may �nd she needs ever more insulin to maintain 
safe blood sugar levels, priming her body for fat storage. As her weight increases, so does her risk 
of developing further health complications, in a self-perpetuating cycle of disease.19 This tragic 
diabetes picture is seldom seen in cultures that do not routinely drink cow’s milk.20 Adoption of 
a dairy-free, plant-based diet restores the function of the insulin receptors and usually results in 
dramatic improvement of insulin resistance and clearing of the glucose intolerance.21

Many people now choose low-fat dairy products with the belief that these products are healthy.  
However, reducing the bu�erfat in some products does not remove most of the other health 

hazards found in cow’s milk products. There is no indication that the bovine estrogens,22  
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IGF-1-stimulating proteins,14 leukemia viruses,23 and pus cells24 found in cow’s milk would 
somehow escape being present in low-fat dairy products. In fact, the concentration of these 
contaminants may actually increase as the fat and other diluting molecules are removed during 

the “skimming” process. The answer lies not in “skimming milk” but in skipping milk. 

 

Acne 
 
The bathroom mirror is o�en the next place the health-disrupting e�ects of cow’s milk in the 
human body are revealed. There, teenagers o�en gaze in dismay as they see how the IGF-1 from 
their liver has turned on genes which makes the oil glands in the skin produce a particularly 
thick and acidic secretion called sebum.25 Acidic sebum clogs and in�ames the oil glands in the 
skin, heralding a crop of acne comedones that can become full-blown infected pimples that can 
lead to dis�guring scarring that crumples con�dence and distorts social interactions through 
the person’s life. The ability of casein protein to stimulate IGF-1 production—which drives the 
acne-spawning sebum formation—is well documented.26 Acne is virtually never found in cultures 
that do not consume cow’s milk.27 That being said, the elimination of cow’s milk o�en results in 

dramatic clearing of the skin from the ravages of acne.28 

 

Parkinson’s disease 
 
For those who continue to ingest baby calf growth �uid throughout their adult lives, their brain 
may be the most important organ to pay the price. There has long been an association noticed 
between dairy product consumption and the development of Parkinson’s disease.29,30 Here it 
appears to be the galactose sugar that injures the cells of the substantia nigra in the brainstem 
which are responsible for initiating and controlling �ne motor movement.29 It is sadly ironic 
to think that a product marketed as “Nature’s perfect food” may play a major role in fostering 
Parkinson’s disease, which steals our ability to walk, talk and even think and laugh in our 
advanced years.

In summary, cow’s milk is perfectly suited to support the rapid growth of a calf. Considering 
cow’s milk’s basic biological function, it should be of no surprise that consuming baby calf 
growth formula can contribute to dysfunction and disease in the human body at any age. Milk, 
bu�er, cheese, and other dairy-based foods can all too o�en show their damaging potential in the 
unlucky children predisposed to type 1 diabetes, asthma, and acne. However, their most insidious 
impacts may be to those who are lifelong consumers of cow’s milk if it increases their risk of 

Parkinson’s disease which removes years from ones’ life and life from one’s years.
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Associations Between Dairy and Breast Cancer
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Breast cancer is the most common cancer in women1 and also a�ects some men.2 Estimates are 
that one in eight women will develop invasive breast cancer over the course of her lifetime.3 In 
the US speci�cally, breast cancer accounts for 30 percent of all cancers diagnosed in women.3 In 
2020 alone, researchers have predicted 276,480 new cases of invasive breast cancer in addition 
to the 3.5 million women who already have a history of the disease.3 Also within this year, 
approximately 42,170 people are expected to die from breast cancer.3

Due to breast cancer’s multifactorial nature, it is important to address the disease through 
di�erent avenues of health. One of the most important approaches to breast cancer prevention 
is through nutrition. For decades, dietary choices have played a major role in the prevention of 
breast cancer, and research has established that plant-forward diets have signi�cant e�ects on 
reducing the incidence of cancer.4 Conversely, processed5 and animal-based foods6 have been 
shown to signi�cantly increase cancer risk. 

Dairy consumption, speci�cally, raises concerns in relation to breast cancer. On the surface, dairy 
is nutritive in vitamins, minerals, and protein. Unfortunately, these nutrients are wrapped in 
artery-crippling saturated and trans fat,7 hormones,8 antibiotics,9 carcinogenic proteins,10,11 and 
environmental toxins.12,13 The main mechanisms through which dairy is thought to contribute to 
breast cancer growth include the e�ects of exogenous IGF-1 and bovine estrogens consumed in 
cow’s milk14 and the high concentration of harmful fats in many dairy foods.15

Multiple studies have shown an increased risk of breast cancer in those with elevated IGF-1 levels in 
their blood.16–18 In fact, we see the upregulation of IGF-1 receptors in breast tumors as highlighted 
by researchers Weroha and Haluska, “The extent of IGF-1R expression in breast cancer varies by 
methodology but may approach 90 percent of tumors... IGF-1 contributes to breast cancer growth 
by promoting cell proliferation and chemotherapy resistance.”19 Dairy can add IGF-1 to the body 
directly through consumption but also stimulates endogenous production of the hormone as 
well. Those who regularly consume milk show high levels of IGF-1.20,21 Heaney et al. conducted 
a randomized intervention study of 204 healthy men and women between the ages of 55 and 85. 
Over a 12-week period, those who consumed three or more servings of nonfat or one-percent milk 
per day had a statistically signi�cant ten percent increase in serum IGF-1 levels.21 Considering the 
USDA and HHS recommendation for milk consumption in adults is three cups per day, this is 
cause for concern, especially in people with a family history of breast cancer. IGF-1 stands as one of 
the most problematic constituents in milk and other dairy products.

The saturated and trans fat found in dairy provide yet another concern when it comes to breast 

cancer risk. One cup of whole cow’s milk contains 21 percent of our recommended saturated fat 
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daily value.7 Multiple meta-analyses have found an increased risk of breast cancer with increased 
consumption of saturated fat.22–24 Further, Kroenke et al. found that high-fat dairy was associated 
with a higher risk of mortality a�er a breast cancer diagnosis.15  A link between trans fats and 
breast cancer also exists.25

Dairy foods have also been associated with other hormonal cancers including prostate, ovarian, 
testicular, and endometrial.26-29 One theory to explain the connection between high-fat dairy 
and the incidence of breast cancer is the presence of steroid hormones in dairy, particularly 
estrogens.15 “High-fat dairy consumption,” according to Kroenke et al., “may increase levels of 
estrogens, which may augment the risk of breast cancer recurrence and mortality.”15 According to 
Kroenke, “women consuming one or more servings per day of high-fat dairy had …  a 49 percent 
increased risk of dying from their breast cancer during the follow-up period.”

Women in this group also had a 64 percent higher risk of dying from any cause.30 This notion was 
echoed by Pape-Zambito et al. who found that the concentration of bovine estrogens in dairy foods 
markedly increased as the source became fa�ier, with bu�er having the highest concentration.31

Previous research has linked high estrogen exposure with an increased risk in the development 
of breast cancer.32,33 Estrogens increase cellular replication and can cause DNA damage, which 
may contribute to carcinogenesis.34 With 70-80 percent of breast cancers being hormone-
dependent,35 exogenous dietary hormones should be avoided to reduce one’s risk. For those who 
consume animal products, the main source of animal-based estrogens (60-70 percent) in the diet 
comes from dairy foods.36 With that in mind, the elimination of dairy from the diet may be an 
impactful intervention in reducing one’s risk of breast cancer or improving prognosis.

With the advent, improvement, and accessibility of plant-based alternatives to dairy, it is easier 
than ever to choose a healthier option to the foods many of us were raised on. While some still 
raise questions about the direct causal e�ect of dairy and breast cancer, what is certain is that 
multiple components of dairy have been shown to promote and/or progress this deadly and far 
too common disease. With this knowledge, we can all make healthier choices and encourage our 

loved ones to do the same.



30 A Scienti�c Report on Cow's Milk, Health and Athletic Performance

Toxins and Environmental Impact of Dairy
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Milk is a lifeline of communication—a communication of hormonal, microbial, and 
environmental data from mother to child. Breast milk is the medium through which the 
mother transfers vital nutrients and information to the child’s body. All animals are in constant 
communication with the environment around them and pass on what they have experienced 
(for be�er or for worse) to their o�spring via their microbial and animal DNA. This means that 
each species’ and every individual animal’s milk is unique in this communication because milk is 
always adapting.1

If you are not a baby calf, it is not wise to drink the milk intended for that baby calf because 
there is much more being transferred than meets the eye. We know that the nutrient ratios, 
hormones, microbes, hydration, and other components of cow’s milk are not designed for human 
consumption.2 We are aware of the fact that humans (and all mammals) are naturally designed 
to breastfeed for a limited period of time—not consume breast milk their entire life, as humans 
have grown to do. Even excluding these factors, there is still much to be concerned about when it 
comes to consuming dairy products, and exposure to environmental pollutants is one of them.

Microplastics, polychlorinated biphenyls (PCBs), polybrominated diphenyl ethers (PBDEs), 
dioxins, and heavy metals such as lead, cadmium, and more have been found in dairy and in 
animals raised for human consumption.3–8 Remember, breast milk is a fa�y substance that re�ects 
its environment, and considering the ubiquity of pollutants in the current day, they are most 
certainly present in agricultural sites. Cows—just like any large animal—bioaccumulate toxins in 
the environment such as persistent organic pollutants (POPs). These are dangerous pollutants 
that are extremely di�cult to remove from the ecosystem.9 Dioxins are a class of POPs that have 
been demonstrated to cause cancer in humans as well as harm to the nervous, endocrine, and 
reproductive systems.10 Ninety percent of dioxin exposure to people comes through the foods 
they eat and dairy products are one of the most dioxin-contaminated foods.10 Consuming dairy 
has become increasingly risky over the centuries due to the fact that we have adulterated it and 
our environment to the extent that we have.

Many consumers consider dairy foods to be products of a benign and natural “farm-to-table” 
process. The timeline between the birth of a cow and the carton of milk in the refrigerator, 
however, involves a number of steps in which contamination may occur.

Dairy operations tend to be non-sterile environments,11,12 crawling with pathogens.13,14 Due to 
these dangerous living conditions which threaten the health of livestock and diminish their yield, 
dairy cows are routinely injected with various hormones, vaccines, and prophylactic antibiotics—
preemptive administration to defend against potential infection.15,16 Additionally, many dairy 
cows are exposed to POPs.17 POPs present in the soil are retained in the fa�y tissues of dairy 

cows as well as their milk.17 Not only POPs,17 but antibiotics18,19 and hormones20—both natural 
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and supplemental—are carried through cow’s milk. When a person consumes the milk from a 
cow, they are typically ingesting these contaminants as well.17–19

In addition to ingesting toxins from the environment, dairy cows o�en consume additional 
toxins in their feed. Under current livestock feed regulatory law, various rendered animal 
parts from dead, diseased animals and animal waste products are permi�ed in livestock feed.19 
Pathogenic contamination of animal feed is a cause for concern because humans are eating 
products from animals who may have been exposed to pathogens in their feed. While there are 
regulations around the presence of pathogenic organisms, drug residues, and pesticide residues 
in feed, these laws are weakly enforced.19 

Once a cow is milked, a multi-stage transportation process ensues, presenting a number 
of potential points of contamination as that lactation travels from the teat to a consumer’s 
refrigerator; the �rst of which is the milking process itself.21 Cows live among their own feces, 
which can easily �nd its way into the milk.22 Transportation and storage of milk present additional 
opportunities for contamination.23 Pasteurization is a standard puri�cation process undergone 
to kill unwanted microbes.24 In�ammatory endotoxins produced by these organisms in the milk, 
however, can make it through the pasteurization process and be carried to the consumer.25,26 

Along with the issues of contamination in cow’s milk products, consuming these foods incurs a 
costly environmental burden. Dairy operations are reliant on fresh water and are also extremely 
land-intensive.27 A large portion of America’s dairy comes from concentrated animal feeding 
operations (CAFOs),28 which occupy large pieces of land, erode topsoil,27 and inhibit the land’s 
ability to sequester carbon. These facilities also produce very large volumes of waste—much 
of which is inappropriately disposed of, but even industry standard disposal practices are 
associated with habitat degradation.29 Runo� from CAFOs can include manure, nutrients, natural 
hormones, pharmaceuticals, pathogens and heavy metals, and has been demonstrated to dirty 
waterways and displace wildlife.29 Currently over two-thirds of the world’s agricultural land is used 
for maintaining livestock,30 including beef and dairy cows. One-third of the world’s land su�ers 
deserti�cation due, in large part, to deforestation, overgrazing, and poor agricultural practices. 

The risk associated with dairy is a great burden on our bodies and environment. Its contaminants 
increase the risks of cancer, cardiovascular disease, diabetes, reproductive impairments, and 
other ailments.4 The keeping of dairy cows places signi�cant strains on our natural world and 

threatens habitat and biodiversity.27,31
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Lactose intolerance is not a disease, and it is not abnormal. In truth, lactose intolerance is a 
natural human (and mammalian) condition.1 Sixty-�ve percent of the global human population is 
lactose intolerant, according to the National Institutes of Health.2 The minority of those who do 
not experience lactose intolerance are considered lactase persistent, as they continue to produce 
the lactase enzyme that breaks down lactose consistently throughout their lives.

Only in European populations is lactase persistence common.3 An evolutionary response 
to a lineage of dairy-containing diets, lactase persistence develops over the course of many 
generations and is a consequence of geographic and cultural in�uences. Researchers suggest 
the lactase persistence mutation coevolved alongside the cultural practice of dairying in 
some Caucasian populations.3 Dairying—using the milks of non-human mammals—is only 
approximately �ve to six thousand years old.

In modern day, we see a high prevalence of lactose intolerance within racial groups that do 
not possess this extended history of dairy consumption.2,4 According to the biological norm, 
humans—like other mammals—naturally lose the ability to produce the lactase enzyme a�er 
weaning from the breast.1,4 Lactase production in the body drops steeply during early childhood 
and continues to decline throughout the lifespan.5 Lactose intolerance is seen in roughly 50-80 
percent of Hispanic Americans, 60-80 percent of African Americans and Ashkenazi Jews, 80-
100 percent of Native Americans, and 95 percent of Asian Americans.6 In older adults, African 
Americans are 3.6 times more likely to have developed lactose maldigestion and may experience 
a greater severity of symptoms compared to Caucasians.7 For those who lack the lactase enzyme, 
the consumption of lactose in milk or other dairy foods can cause gastrointestinal distress 
including bloating, �atulence, and diarrhea.2 Without the presence of lactase in the gut, the 
lactose largely passes through the small intestine into the colon where it is fermented by bacteria, 
leading to these uncomfortable gastrointestinal symptoms.8

Currently, the Dietary Guidelines for Americans (DGA) encourage three servings of dairy foods 
per day.9 The recommendation does not just apply to Caucasian Americans, who are be�er able 
to digest lactose, but for all Americans, regardless of racial heritage or ability to digest lactose.

The primary reason such a heavy daily dosage of cow’s milk is encouraged by the DGA 
is to address low dietary calcium consumption and to defend against osteoporosis. The 
e�cacy of consuming cow’s milk as a preventive strategy against osteoporosis, however, is 

unsubstantiated.10–13 Additionally, osteoporosis is seen disproportionately among ethnic groups. 



33 A Scienti�c Report on Cow's Milk, Health and Athletic Performance

In fact, Caucasian women seem to be particularly susceptible to osteoporosis, especially when 
compared to African Americans.14 Compared to Caucasian women, African American women 
are 45 percent less likely to get osteoporosis a�er adjusting for signi�cant covariates such as 
weight and bone mineral density15 and 50 percent less likely to fracture a hip.14 On average, 
African American women have higher bone mineral density,16 greater peak bone mass, favorable 
femoral geometry,17 slower bone loss,18 and lower urinary calcium excretion19 than Caucasian 
women. For all of these reasons, African American women appear to be genetically protected 
against osteoporosis, but this is not re�ected in the Dietary Guidelines. To highlight this point, 
postmenopausal African American women actually consume less calcium than postmenopausal 
Caucasian women,20 yet, they still have lower rates of osteoporosis and bone fracture. Despite 
these di�erences, the recommendation to consume three servings of dairy per day is directed 
toward African American and white women alike.

Despite decades of the USDA and HHS encouraging dairy consumption at the behest of the 
dairy lobby, milk’s ability to protect against osteoporosis is questionable at best. A 2011 meta-
analysis of prospective cohort studies found no association between milk consumption and 
hip fracture risk in women.10 While drinking milk during teenage years does contribute to peak 
bone mass, ingestion during adolescence does not decrease one’s risk of hip fracture later in 
life.11 Perhaps surprisingly, some studies have found that higher milk consumption increases hip 
fracture risk in women12 and men.11

The idea that the calcium from milk builds strong bones is not based in science.10-13 All infant 
mammals consume their mother’s breast milk, but for a very short period of time. While 
there is certainly some skeletal development that occurs during the nursing period, the milk 
these animals consume is likely more incumbent in overall growth, the establishment of the 
immune system, and other areas of physiological development. Far greater development of 
the skeleton occurs during adolescence,21,22 rather than the period of nursing. The point being 
that the calcium which supports an animal’s bones for the vast majority of life comes from their 
typical diet, not from their mother’s milk. Animals in nature are not drinking milk of any kind 
throughout adulthood, and neither did humans until a few thousand years ago.3 Infant mammals 
are primarily immobile while they are nursing—certainly the case for humans. The defenseless 
infant is a far cry from the idea held by many Americans of milk calcium and milk protein as being 
promoters of strength, vigor, and athletic prowess.

Dairy consumption is unnecessary, and there is evidence to suggest that it is harmful. This 
applies to all people—lactose intolerant or not—and especially to people of color. Earlier 
sections of this report have presented the relationship between cow’s milk and other animal 
products to chronic diseases such as type 1 diabetes,23 asthma,24 Parkinson’s,25 and hormone-
dependent cancers.26–30 These hormone-dependent cancers—cancer of the breast, ovary, 
prostate, and testicle—are particularly deadly and are understandably worrisome. As we saw 
earlier in the example of osteoporosis, susceptibility to a particular disease may vary between 
racial groups.31 People of color tend to be disproportionately a�ected by a number of chronic 
diseases32—hypertension, stroke, cancer, obesity, diabetes, and coronary heart disease—and 
are less likely to receive proper medical treatment.33 In light of these research �ndings, the 
recommendations for Americans to continue to consume dairy products appears to be more 
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related to government subsidies, marketing campaigns, and a desire to preserve income for dairy 
producers than evidence-based guidelines designed to ensure optimal health.

Paralleling ine�ective recommendations on dairy and calcium, the DGA falls short in presenting 
a viable nutrition strategy to address these chronic diseases.34 Dairy products are encouraged 
despite knowledge of their harmful nature. Further, people of color may lack adequate access 
to nutritious food, pu�ing them at greater dependence on the government.35 The DGA forms 
the basis for federal and private food assistance programs which feature a prevalence of animal 
foods—namely dairy.34 Reasonably, a well-intentioned, health-conscious American would look 
to the Guidelines for nutrition information. In e�ect, minority populations end up consuming 

more of the foods that cause disease—diseases for which they are already at increased risk.32
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Closing Note
 
For the past century, cow’s milk has been positioned as essential to health, vitality, strength, and 
�tness. This white �uid has steadily seeped into the hearts and minds of Americans—but at what cost?

Why is it that so many of us consume cow’s milk? What value do milk and dairy foods provide to 
athletes, and what is their association with health?

This report has presented an inquiry into the true characteristics of dairy—both its perceived 
bene�ts and its glossed-over detriments. Through inquisitive scienti�c and socioeconomic 
lenses, this report has examined the ubiquity of cow’s milk among Americans and the e�ects it 
has on their bodies.

Through careful investigation, the report has found that the overwhelming prevalence of dairy 
foods in sports nutrition and the consequent perceived role in healthy dietary pa�erns does 
not result from an objective understanding of current nutrition science. Rather than impartial 
scientists and dietitians, the advice of political and economic actors have shaped consumers’ 
opinions of cow’s milk and have augmented its access. Industry players, in tandem with 
government o�cials, have and continue to promote the sale of cow’s milk by way of government 
policy, subsidies, industry-funded science, marketing, and sponsorships, o�en exploiting an 
association between cow’s milk and high-pro�le athletes—a connection that was intentionally 
manufactured and is now taken for granted.

The report has highlighted the implications of drinking cow’s milk as an athlete and as a 
non-athlete. Cow’s milk consumption has been linked to a number of chronic diseases such 
as hormone-dependent cancers, type 1 diabetes, Parkinson’s disease, and infertility, among 
others. For athletes, there is li�le in the way of evidence to support the notion that cow’s milk 
is a performance food. Mechanistically, the constituents of cow’s milk may impair athletic 
performance and recovery by reducing blood �ow and tissue oxygenation, exacerbating 
respiratory symptoms, causing gastrointestinal distress, and degrading bone integrity.

Beyond athletes, dairy products have long been marketed to the American public as an essential 
food for both children and adults. Americans believe dairy builds strong bones, that it is 
instrumental in childhood development, and that it serves as the single, indispensable source of 
calcium in their diets. These associations have everything to do with intentional e�orts on the 
part of dairy processors, advocates, and pro�teers to condition the minds of Americans around 
these ideas.

The collection of multi-billion-dollar e�orts made throughout the century by both the dairy 
industry and the US government has gone past the point of marketing, toward manipulation. 
Consumers deserve to know what goes into their bodies, but they cannot make informed 
decisions to protect their health when they are provided with one-sided information. Due to the 
prevalence of pro-dairy literature and advertisements, consumers may not understand what they 
are buying when they place that gallon of milk on the checkout stand. This report was intended 
to empower consumers with the knowledge of what is really in their glass or in their fridge and to 
o�er a viable, nutritious alternative to dairy.
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Resources

Dairy-Free Sample Meals
Finding dairy-free meals that fuel you isn’t complicated—it’s as simple as reaching into your 
fridge and combining a few nutritious staples. From nourishing dairy-free breakfasts to plant-
based dinners you’ll look forward to, these easy meals are perfect for those just ge�ing started or 
those who want to cook more at home. Check out what a dairy-free day of eating looks like:
h�ps://switch4good.org/learn/dairy-free-meal-plan/

Dairy-Free Recipes
All the dairy-free recipes and dairy-free alternatives you could ever crave or need are right here:
h�ps://switch4good.org/food/

Lactose Intolerance Test
Are you wondering if you’re lactose intolerant? Sixty-�ve percent of the global population is. If 
you experience bloating, gas, diarrhea, or other stomach issues, it could be the dairy in your diet 
(you’d be surprised to �nd out all the foods it’s in, like crackers!). Take the test to �nd out. Get the 
results and information you need to feel be�er for good:
h�ps://switch4good.org/lactose-intolerance-test/

Dairy-Free Protein Sources
How to recover from workouts the dairy-free way: h�ps://switch4good.org/plant-based-protein/

 

How to Go Dairy-Free
“Lifestyle change” might seem like an intimidating term, and for some, removing dairy from their 
diet can feel like a monumental shi�. Don’t worry—it’s not. Take a deep breath and focus on 
these 5 incremental steps you can take to make the change less daunting: 
h�ps://switch4good.org/make-the-switch/

Two-Week Dairy-Free Challenge
We o�en don’t connect our ailments with the food we eat, but dairy can be responsible for a 
number of uncomfortable and chronic symptoms many of us deal with every day. Constant 
cough, itchy skin, persistent acne, wheezing, annoying sni�es, and embarrassing bloat and gas 
are all side e�ects one may feel a�er consuming dairy. Imagine how you might feel if you gave up 
this symptom-inducing food. Wouldn’t it be nice to live without these ailments?
Try the Dairy Detox: 
h�ps://switch4good.org/dairy-detox/

Athlete Power Plate
Learn how to build a dairy-free power plate to get the most nutrition out of your meal.
Download this tool here: 
h�ps://switch4good.org/wp-content/uploads/2020/09/AthletePowerPlate.pdf
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