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DISCLAIMER
The ideas, concepts and opinions expressed in this book are intended to
be used for educational purposes only. This book is sold with the understanding
that author and publisher are not rendering medical advice of any kind, nor is
this book intended to replace medical advice, nor to diagnose, prescribe or treat
any disease, condition, illness or injury. It is imperative that before beginning
any diet or exercise program, including any aspect of the Primal Blueprint
program, you receive full medical clearance from a licensed physician. Author
and publisher claim no responsibility to any person or entity for any liability,
loss, or damage caused or alleged to be caused directly or indirectly as a result of
the use, application or interpretation of the material in this book. If you object
to this disclaimer, you may return the book to the publisher for a full refund.
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There is more wisdom in your body than
in your deepest philosophies.

Friedrich Nietzsche

WELCOME TO
THE PRIMAL CONNECTION
An advance notice: this is not a book about living a more gracious life. Nor
is it written to stir sentimentality or foster sophistication. On the contrary, it’s
an endeavor best undertaken with sleeves rolled up. Prepare to get your hands
dirty. We’ll be digging down to the rudiments. It’s about unearthing something
in ourselves that has been lost, buried, or obscured. It’s about reconnecting with
the less acknowledged, let alone less appreciated, layers of ourselves. It’s about
getting to the very essence of what makes us human and tapping into our genetic
recipe for health, happiness, and fulfillment.
You see, I know many people who are by all normal measures of society
considered “successful.” In some cases, they have accomplished a great deal
professionally. Many have families. All have a significant circle of close friends.
Still, they often speak of a nebulous, hollow feeling. It’s as if something is missing,
as if they have forgotten some important aspect of life somewhere along the
way. They often describe a sense of emptiness, of not feeling truly connected—at
least not in the way that has them jumping out of bed to greet every day with
enthusiasm. In many cases this void is nothing more than a minor distraction, a
simple intuitive sense that maybe there’s something more to life, or maybe there’s
something they’re not doing right.
10
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They try to fill the void in different ways: enrolling in a new class, attending
church, volunteering, or taking up philanthropy. You may relate. We are
bombarded daily with magazines, TV shows, and self-help books offering plenty
of “healthy living” directives—take this pill, take this vacation, take advantage
of this special offer, run this 26.2-mile race, follow this eating regimen, and so
on. While these suggestions can certainly help unburden the psyche, they fail
to address the core issue—just as taking a blood thinner fails to address the
actual cause of a blocked artery. The emptiness goes deeper. It’s more innate,
more instinctual, more organic. It’s something untapped.
Many people take medications to better deal with the turbulent times—
filling prescriptions for anxiety, depression, or insomnia—often for good reason,
but in some cases with misgivings. Some seek out the advice of therapists or life
coaches to help them. They delve into old memories, past intentions, trying to
heal childhood wounds, all in hopes of feeling better, feeling more alive.
In an age of distractions, relentless stress, strained relationships, and
overemphasized materialism, we often try to rationalize our way toward some
precipitous point of balance. We follow regimens. We manage our time and
relationships. We pencil in physical activities. We compartmentalize our needs
and anxieties. For all the comforts and conveniences, the innovations and
accommodations, something about this whole picture of modern living isn’t
working for us. For all our knowledge, we impose an increasingly narrow, shallow
definition on wellbeing.
So, what makes for a healthy, grounded life, anyway? What does it
genuinely mean to thrive, to feel satisfied and fulfilled? We assume the answers
are to be found in further progress: a new medication, a more elaborate gadget,
the latest fitness class, or a social trend. The truth is, the answers we seek are
often not that complicated.
What if it isn’t a failure of progress but the frustration of some unmet need
at the cellular level? What if we entertain the notion that we aren’t—all of us as a
hominid species—living the lives we were designed to live? Forget the caves and
skins and matted hair for a minute. I’m talking about a life of physical challenge
but ample leisure. I’m talking about living by the natural ebb and flow of light
and darkness, season to season. I’m talking about living in smaller groups. I’m
talking about play and creativity and getting dirt under our fingernails—a life of
the raw senses and an overlapping of the self and the natural environment.
INTRODUCTION
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I’ve been thinking about human health—researching and writing about
it—for some thirty years now. My initial explorations into what it means to be
healthy and fit centered on my own failings as an endurance athlete. I had blindly
followed conventional wisdom to sculpt myself into the most race-fit human
possible, yet as I worked toward that goal I simultaneously became injured and
ill. “What’s wrong with this picture?” I asked myself.
After an early forced retirement, I vowed to find ways to become the
healthy, strong, lean, and fit person I always wanted to be ... but without having
to struggle and sacrifice so much to get there. I truly believed I could have it
all, and that getting there did not have to be as difficult as most of us make it
out to be. The convergence of modern genetic science and evolutionary biology
led me to an ancestral approach to health and fitness. A pattern emerged. If we
could eat and move like our ancestors did—within the context of a convenient,
high-tech, and sometimes hedonistic twenty-first-century existence—then
we would experience optimal health. It was as if our genes expect us to live
a certain way, and we, through progress and convenience, have forgotten
how to do that.
It makes intuitive sense that the foods our species has been eating over the
longest span of time are also the foods to which we are most highly adapted. It
makes intuitive sense that the movements we’ve been performing for the longest
time are also movements which our bodies perform best and which elicit the
most favorable hormonal responses or gene expression. After making a few
simple adjustments to my diet and exercise routine, my health improved. This
became the lifeway I started calling the Primal Blueprint, which I write about
extensively on my blog, Mark’s Daily Apple.
In researching and writing my 2009 book, The Primal Blueprint, I quickly
began to grasp what I believe to be the single most empowering fact of our lives:
that we all possess the genetic recipe to build a strong, lean, fit, happy, healthy,
loving, productive, fulfilled human being. The process by which we each fulfill
that recipe, however, is largely up to the choices each one of us makes. Sure,
some of us are taller, some bigger, some faster, some slightly more predisposed to
diabetes or arthritis. Our parental genes determine such unchangeable variances
in our genetic makeup—they provide the range of possible outcomes within the
basic genetic recipe to build a human being. That basic recipe, however, is the same
for all of us. Each of us metabolizes food, stores and burns fat, builds muscle,
12
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heals wounds, and carries out almost every biological process using the same
biochemistry—it’s simply the degree to which our bodies do these things that
determines the difference.
That diet and exercise are ways in which we can harness gene expression to
rebuild, renew, and regenerate ourselves every moment is obvious to me. But in
a short time, I came to believe that there was much more to uncover. Maybe we
are wired for happiness and contentment just as we are for fitness and health.
I started thinking about sunlight, how I’d always felt better when I had a bit of
a tan going, and how sunny days are invariably happy days. Why is that? Maybe
there was something happening to our neurochemistry as a result. Maybe it
wasn’t just psychological.
Thus began my exploration into how we live today and connecting it with
research about our primal ancestors. As with diet and exercise, it seemed perfectly
logical that our bodies have come to expect certain environmental inputs such
as exposure to sunlight and darkness, both of which regulate our sleep habits
based on millions of years of environmental pressures. (Ahh, so it was no small
coincidence then that maintaining a modest year-round tan made me feel
healthy and happy.)
From there, I began exploring how all the other environmental factors in
our evolutionary ancestors’ lives may have shaped them ... and us. As far as I was
concerned, everything was fair game. What else could we learn from our ancestors’
habitude? What more could we gain from understanding the evolutionary legacy
that lives in each of us?
Moving away from the trappings and stresses of modern life is one of, if not
the, key goal in the Primal Blueprint approach. However, when our relationship
with our primal ancestors gets distilled into just how we diet and exercise, we
lose sight of that ultimate goal. Considering that our more advanced natures
have been evolving over some two million years, what else might our genes
expect from our environment? Specific sleep conditions? Certain models of
socialization? Interaction with nature? Play? Beyond these questions of what,
there’s the question of how these inclinations unfold in modern humans in a
modern world. Are we meeting them? How do our innate expectations conflict
with our contemporary lifestyles?
I began writing about environmental factors on Mark’s Daily Apple,
comparing our ancestral settings and activities with those of today, citing current
INTRODUCTION
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and compelling research, and offering up concrete ideas for reclaiming—with
modern adaptations—pivotal elements of our primal origins.
Readers told me I was opening up whole new dimensions to The Primal
Blueprint. It was becoming, in their encouraging words, a broader, deeper design
for them in achieving a richer, more fulfilling, as well as physically healthier life.
I found the same benefits in living out these new principles, which I started
calling the Primal Connection, in my own life. If we view every aspect of our
lives through an evolutionary lens, we find perspective in the choices we make.
Often it provides more options—some quite surprising. The Primal Connection,
I believe, can do for our psyches what The Primal Blueprint has done for many
people’s physical health.
Over the course of the last few years, readers have shared their stories of
implementing the Primal Connection vision. And in no uncertain terms, they
told me they wanted more. Mark’s Daily Apple readers were the first to encourage
me to write this book, and I thank them for the incredible enthusiasm and
extraordinary insights that helped inspire it. This book is the culmination—and
a reflection—of years of research and continuing conversations with readers and
experts in fields as diverse as medicine, psychology, anthropology, and neurology.
The essential underlying premise of The Primal Connection journey is this:
the more we live like our evolutionary ancestors, the healthier we are, the more
efficient our physiological functioning, the more normalized our hormonal
responses, the more health promoting our epigenetic storyline ... and quite likely,
the more content, satisfied, and fulfilled we can be. We’re about to discover and
tap into the power of our genetic coding, what I like to call our factory settings,
to understand and exploit (with practical modern adaptation) the default
expectations genetically developed over the arc of our evolutionary history. The
concept of ancestral archetype makes intuitive—even elegant—sense. It also
bears out under the harsh light of scientific inquiry. There’s no proposal in this
book that doesn’t jibe with contemporary research.
You will notice a few recurring themes as this book unfolds. The first is that
our genes expect certain inputs and behaviors from us. When we generally “stick
to the script” and provide the kinds of inputs our genes have evolved to expect
over millennia, they get the signal to build or to regenerate us as healthy, strong,
happy people. That’s what our DNA recipe calls for. When we don’t provide the
expected inputs, our genes still take action, but in this case are often signaled to
14
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take steps to protect us from short-term harm in ways that compromise longterm health. For example, we carry around excess body fat because our genes—
forged in a crucible of carbohydrate scarcity—now experience carbohydrate
overabundance. This causes our fat-storing, sugar-burning genes to up-regulate,
and our fat-burning genes to down-regulate. Type 2 diabetes, then, isn’t so much
an example of weak or defective genes as it is a condition wherein our perfect
human genes are attempting to protect us from an excess sugar intake and a
lifetime of poor diet and exercise choices.
This brings us to the second theme: we live in a world where abundance
and scarcity are often mismatched with what our genes expect. We now have
abundant access to all sorts of sugars (grains, alcohol, refined sugar, and fruit
year-round), comforts and conveniences (electricity, automobiles, refrigeration,
climate control, digital gadgets, and so forth), and instant and passive gratification
(drugs, porn, reality TV, Facebook, and so on). All this was either extremely
scarce or completely nonexistent until most recently in our evolutionary timeline.
On the flip side, what was once abundant—leisure time, participation in
nature, sun exposure, natural sound cues, for example—is now scarce. If we
do bring these things into our lives, it’s now by conscious, deliberate choice.
Naturally, problems arise as a result of these mismatches, affecting our genes,
hormones, neurotransmitters, receptors, and other biological processes that
were all originally developed under the selection pressure of scarcity and threat
of death. Though the primitive threats to our survival no longer exist in most
places on the globe today, our genetic hardwiring still expects—and actually
appreciates—a certain measure of scarcity for some things and a certain measure
of abundance for others.
The third theme you will see throughout this book is what I call “chasing
the high.” That is, making choices that seem like a good idea at the time, but
ultimately backfire to our detriment. I’m referring to self-stimulating our
innate, survival-driven, feel-good hormonal reward system to the point of
excess or addiction, usually the result of overindulging in stimuli that once
were exceptionally scarce or nonexistent. We might overeat carbs for quick
energy and a pulse of serotonin, or become addicted to drugs, sex, gambling,
texting, or even long-distance running for the feel-good endorphins and
opioids. Each time we are rewarded, we come back for more. We aren’t
at all unlike Pavlov’s dogs in that regard. It indeed behooves us to engage
INTRODUCTION
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our higher-level reasoning and evaluate the long-term consequences of
short-term gratification.
But let’s be perfectly clear. I’m not advocating a return to the caves, and,
for the record, I’m not out to confiscate anyone’s iPhone. This is not about
abandoning modern society or donning skins and living in the wilderness. (If
that’s your thing, however, go for it.) The Primal Connection is about infusing
our modern lives with the best and most reasonably reclaimed elements of our
evolutionary past, including time outdoors, all-consuming play, human touch,
and deeper social connections, for the simple purpose of making us happier,
healthier, and well adjusted. It’s about simplifying, stripping away layers of
complexity, giving yourself a break, reframing your perspective, and lowering
your stress levels by acting, breathing, moving, and thinking in ways that
promote optimal gene expression. There is no requirement to master intensive
study topics, allocate massive amounts of time to a long list of daily to-do items,
or eschew most of the pleasures and comforts we enjoy in modern life. You will
see plenty of suggestions and directives to implement each connection, but
personal preference, and your own sense of what resonates, will dictate how
you express them. What’s key is that your intention—and your will to take
action—is pure. But before you jump in, let’s take a look at the connections
you are about to explore:
The Inner Dialogue Connection. This section will address our
inner chatter—the monologues, diatribes, and even full dialogues
we carry on within our heads. The majority of the monkey chatter
we manufacture in our minds is negative self-talk: obsessing about
superficial concerns, worry over the imagined outcome of events that
have yet to (and likely may never) happen. In the Inner Dialogue
Connection, you will learn the 10 Habits of Highly Successful Hunter-Gatherers,
including taking responsibility for your life, being present, trusting your gut,
mastering your skills, and redefining your concept of affluence.
The Body Connection. In this section, you will learn how the silent, potent
language of human touch positively affects us on the biochemical level, providing
comfort and healing. You’ll learn why wearing shoes can cause lower back pain,
skewed postural alignment, and impaired hip mobility, and how going barefoot will
16
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not only reduce or eliminate such ailments, but help build a strong
Achilles tendon and improve your posture. Speaking of which, did
you know that a J-shaped spine is more natural to the human form
than the S-shaped spine promoted by conventional wisdom? We’ll
look closer at the biomechanics of posture and moving, and discuss
why taking frequent breaks and moving frequently throughout the day provides
more health benefits than just a single one-hour daily workout.
The Nature Connection. You’ll find that spending time in nature
is not just a refreshing sensory escape, but a necessary balance to
the distractions of the modern world. Even if you’re firmly rooted in
an urban jungle, you can give your genes the nature experience they
expect, even if that means some of it is simulated through imagery
and recorded sounds. And you’ll learn to express your primal need to
claim your habitat by navigating your home surroundings on foot. You’ll learn why
getting dirty—through gardening or having a mud fight with the neighborhood
kids—can dramatically boost mood, cognition, and immune function (and why
you will want to temper your clean-freak tendencies).
The Daily Rhythm Connection. For more than 2.5 million
years of human history, the solar sequence of daybreak and nightfall
has indelibly imprinted our gene pattern with hormone and
biochemical releases that trigger our sleep, wakefulness, and activity
levels. Our conquest over light and dark with artificial illumination overrides this
natural circadian rhythm. To accommodate to the constructs of society, day and
night are now contrived lengths, demanding of us shorter sleep cycles and longer
periods of wakefulness. Add the barrage of media, technology, and communication
that must be filtered and managed today, and our already distorted, biological
cadence is decidedly off-tempo, degrading our health and wellbeing. You will learn
ways to counteract the data storm, reset your circadian clock to a closer replica of
your genetic model, and slow down.
The Social Connection. We are all looking for ways to maximize quality
time with our closest friends and family in the midst of the daily demands that
are placed on us. This section will discuss the health benefits of building and
INTRODUCTION
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maintaining close social ties, consider the influx of social media,
and question if we are hardwired to interact within small groups
rather than manage larger groups numbering in the hundreds.
You will be challenged to look at the superficial connections that
eat away at your time and energy, and reassess and prioritize the
people of most importance in your life. And finally, you will learn ways to walk
through the mindless electronic chatter to more personal, peaceful, and satisfying
social relationships.
The Play Connection. The need for play doesn’t go away
as we grow up; it actually becomes more necessary the more
complex our lives become. Play was a vital part of primal
life, helping our ancestors experiment, problem solve, and
increase knowledge without having to face real-life (or death!)
pressures. True play is commonly neglected these days in favor
of artificial, leisure-time fillers—computer, TV, digital games, Facebook—
that do little or nothing toward refreshing or re-orienting us, or enriching our
relationships. The innocent fun of childhood can be ours again, especially with
outdoor activity. Adult playtime will help break you out of your regimented
daily routine and awaken your creativity and fun-loving spirit. We’ll explore a
raft of artistic and athletic possibilities to consider.
At this time, I’d like to make the ambitious assumption that you are familiar
with the Primal Blueprint philosophy as it relates to the basics of eating and
exercise. As we venture beyond what’s on your dinner plate to discuss the
thoughts in your head, the feelings in your heart, and the social customs of daily
life as they relate to optimal gene expression, I must assert that the gateway
this book offers to happiness and contentment will be more easily accessible
if you are practicing the movement’s basic principles. If you are falling short
of optimal eating and exercise, it’s best to take a few steps back and acquaint
yourself with the basics before contemplating the higher levels of awareness
offered in this book.

18
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THE PRIMAL BLUEPRINT DIET
AND EXERCISE AT A GLANCE
Eat Primal Foods. Meat, fish, fowl, eggs, vegetables, fruits, nuts, and seeds are nutritious, highly satisfying, and promote stabilized energy levels and efficient burning of
stored body fat for energy.
Ditch Toxic Modern Foods. The excessive intake of processed carbohydrates
and chemically altered fats in the Standard American Diet (SAD) may be the
most health-destructive element of modern life. Excess insulin production from a
high-carbohydrate diet leads to burnout, fatigue, disease, lifelong weight gain, and
a continued dependency on additional health-compromising carbs! Eliminate the
following SAD staples:
• Sugars and sweetened beverages: Consumption of processed sweets
that our genes are not accustomed to promotes wildly excessive insulin
production, suppresses immune function, and accelerates aging.
• Grains: Wheat, corn, rice, cereal, pasta, and all derivatives such as breads,
crackers, energy bars, breakfast staples, pizza, chips, cooking grains, and
packaged snacks. Yep, even whole grains are troublesome, stimulating
excessinsulin production and containing antinutrients that compromise
digestion and immune function.
• vegetable oils: These promote free-radical damage and accelerate aging.
Toss them out and stick with butter for cooking.
• processed and packaged foods: If it’s in a box or a wrapper, far from a
state found in nature, think twice.
Exercise Primally. An increase in everyday activity—including low-intensity
aerobic workouts (walking, hiking, easy cycling, cardio machines, jogging) and
intense (but brief) sprints and strength training—will optimize fat metabolism,
delay the aging process, build and maintain lean muscle mass, and develop lifelong
functional fitness. Avoid the prevailing chronic approach to exercise, where workouts
are too hard, too lengthy, too frequent, and do not allow sufficient rest in between.
With the Primal approach, maximum results can be achieved with minimal time
and suffering!

INTRODUCTION
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A Recipe For Success

As a product of millions of years of evolutionary design, you are hardwired
to feel good. When our evolutionary ancestors ate, slept, touched, loved, hunted,
and played, they were rewarded with the release of adaptive “feel good” hormones
and neurotransmitters—oxytocin, dopamine, endorphins, and serotonin, to
name a few. Repeating behaviors that made us feel good advanced the goals
of evolution—that is, to survive and pass on our genetic material to the next
generation. Genetically speaking, we are still identical to our hunter-gatherer
ancestors so these behaviors remain universal. Though we are unchanged, our
world is not. Scarcity has given way to overabundance, and vice versa. As a result,
instead of facing the selection pressures of predators and starvation, our danger
now lies in self-stimulating our feel-good hormones by artificial or excessive
means. Indeed, our innate reward system can either act to our detriment when
we abuse it, or act as an inner compass that can lead us toward better health,
peace of mind, short-term pleasure, and long-term happiness.
A RECIPE FOR SUCCESS
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The genes are the bricks and mortar to build a brain.
The environment is the architect.

Christine Hohmann
Neuroscientist

HARDWIRED FOR
FEEL-GOOD HORMONES
We humans are hardwired to pursue pleasure. No doubt, you’ve long been
aware that whenever you exercise, eat nutritious food, have sex, spend time in
nature, align your sleep habits with the sun, and foster supportive relationships,
you feel pretty darn good. You feel energized, positive, excited, motivated,
loving, powerful, fulfilled, and happy. This built-in reward system represents
the essence of survival. It acts as an inner compass that guides you to pursue
social, geographical, cultural, nutritional, and physical behaviors that reward
on a biochemical level, all the way from such basic needs as acquiring shelter,
food, and safety, on up the list to more refined endeavors such as pondering
ethical dilemmas, pursuing creative outlets, and engaging high-level reasoning.
Fact is, whenever we do anything that confers a survival benefit to our species,
we reinforce ancient neural pathways and produce feel-good hormones
and neurochemicals.
Of course, this flies in the face of the behaviorist school of thought, which
operates on the implicit assumption that we come into this world as “blank
slates,” empty pages upon which we personally compose our life narratives. Yes,
22
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it’s true that we make an infinite number of active and (hopefully) conscious
choices that help direct our life’s course. Yet, as evolutionary psychologist Steven
Pinker and other scientific experts tell us, that’s only part of the story.
We come into this world as products—and bearers—of millions of years
of evolutionary design. Many of the attributes, motivations, and anxieties that
characterize our individual lives today have their roots in experiences from
thousands, even millions, of years ago. These are what I refer to throughout this
book as the expectations of our hunter-gatherer genes—the DNA “recipe” for
a healthy, fit, happy, loving human. There are certain inputs our Homo sapiens
sapiens genes anticipate and expect based on evolution. When we don’t provide
those inputs, we develop disconnects that can lead to disease and depression.

“

Many of the attributes, motivations,
and anxieties that characterize our
individual lives today have their roots
in experiences from thousands, even
millions, of years ago.

”

The long road of evolution shaped how our bodies developed—walking
upright and having opposable thumbs, for instance. It also shaped how our brains
developed and, with it, the emotional states and cognitive heights we’re capable
of experiencing. In recent years, with the study of epigenetics, we’ve begun looking
at how our environment and activities turn on and turn off certain genes to affect
our cells positively or adversely. It is incredibly empowering to realize the impact
simple lifestyle choices can have on health, maybe even
despite the familial genetic hand you personally may
MEET GROK:
have been dealt.
Those familiar with The
Primal Blueprint and
The popular concept of genes is that they are simply
MarksDailyApple.com
know
static sequences of DNA that determine hereditary
Grok, my nickname for the
traits, behaviors, and predispositions such as eye, skin,
prototypical pre-agricultural
or hair color, or the tendency to reach a certain height
human being who lived some
or weight. In terms of risk factors for certain diseases,
ten thousand years ago.
if you inherit the “gene for breast cancer,” for example,
A RECIPE FOR SUCCESS
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it’s assumed that you’re going to get breast cancer. There’s some element of truth
that one’s heredity may confer a higher risk; however, that’s an overly simplified
explanation. In reality, genes are not traits; genes must be expressed in order to
trigger the traits for which they are coded. This is called gene expression.
When a gene is expressed, it produces a protein called a gene product. Gene
products are the real agents in genetics and in life and, depending on which gene
produced it, a gene product can have any number of effects on the organism
in which it resides. Think of the changes you see in a growing child. Gene

“

Genes are not traits; genes must be
expressed in order to trigger the traits
for which they are coded. This is called
gene expression.

”

expression is responsible for creating the gene products that instruct that child’s
bones to grow—and how much to grow. It’s through gene expression that the
genotype (the genetic recipe that is similar in all humans, but is unique to each
of us in terms of hereditary information) leads to the phenotype (the observable
properties expressed by way of behavior, appearance, growth, and disease). Genes
represent potential. Gene products realize—or don’t realize—that potential.
Everything that makes us who we are is controlled through gene expression.
Epigenetics explains how controllable environmental factors—the food you
eat, the sleep you get, the exercise you do, the amount of sunlight you’re exposed
to, the social interactions you have, even the thoughts you think or how much
you laugh at a joke—trigger gene expression in different biochemical ways. What
this means is that your genes are not your destiny, that you have the power to
control the way your genes are turned on and off by your behaviors and lifestyle.
By learning about these hidden genetic switches and the epigenetic inputs that
affect them, you can affect your health and your sense of wellbeing.
In order for an epigenetic input to bring about gene expression, we need
a messenger. Enter hormones, chemicals released from our cells and glands to
deliver much of this epigenetic data to our genes. When the information arrives
at the gene, hormones interact with hormone receptors, and this interaction helps
24
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decide how the gene will be expressed. In effect, hormones relay environmental
inputs to our genes so that they can produce the gene product required for a
proper response. Most of the hormonal interaction our genes experience
happens at the subconscious level, but sometimes we can actually feel the effects
of hormones because they interact with genes that affect behavior and subjective
experience. Goose bumps, anyone?
If hormones are the long-distance messengers, then neurotransmitters are
the local messengers. In the brain, neurotransmitters deliver similar information
from one neuron to another. Neurons have neurotransmitter receptors, and
certain neurotransmitters have different effects on the neurons that receive them.
Some are excitatory neurotransmitters, meaning they increase the chance the
target neuron will fire and be active, while others are inhibitory neurotransmitters,
meaning they decrease the chance the target neuron will fire and be active. It
is through neurotransmitters that the neurons communicate with each other,
relaying emotions and memories as well as signaling how to interpret raw sensory
data. Let’s take a closer look at how some common environmental inputs can
have epigenetic effects on your genome:
When you laugh1 or immerse yourself in natural settings such as a forest,2
the genes that control your natural killer cells (NK cells)—an important part of
your innate immune system that defends against infections, cancer, and other
pathogens—are turned on and expressed. It’s worth noting that NK cells also
help regulate blood sugar. In fact, people with type 2 diabetes can lower their
blood sugar after a meal just by enjoying a good laugh.
Clean freaks of the world should note that digging your hands into soil
stimulates increased levels of serotonin, a mood-elevating neurotransmitter that
also plays a major role in the regulation of your sleep, appetite, and cognitive
performance. When your body is exposed to M. vaccae and other bacteria
contained in dirt, your immune system is prompted to release cytokines, the
protein messengers that signal the release of serotonin. The hygiene hypothesis,
which I will cover in detail in the Nature Connection, proposes that exposure
to dirt and other unpolluted, organic matter will improve your immune system
and brain function.
The simple act of another person touching you can reduce the stress hormone
cortisol by expressing the gene that controls the cortisol receptor.3 When the
receptor is expressed, it absorbs the cortisol and thus reduces its destructive
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effects. Touch also expresses the OXT gene,4 which encodes for oxytocin delivery,
an “empathy” hormone that increases trust, allows emotional connections, and
moderates cortisol.
Then there is vitamin D, which is actually not a vitamin but a powerful
hormone—one of the body’s most important—that interacts with the hundreds
of genes necessary for health and survival. When you spend time in the sun, your
skin synthesizes vitamin D in response to UVB rays. The vitamin D hormone
in turn expresses the gene POMC that protects against melanoma.5 (You read

“

None of us could get through a day
without using the rational, directed attention
the neocortex provides.

”

that right. Moderate sunlight—contrary to conventional wisdom—protects you
from the most serious form of skin cancer.) POMC, or pro-opiomelanocortin,
also creates the opioid peptides that make the warm sun feel so good on our
skin. James Watson, the father of modern genetic science who co-discovered the
double helix in 1953, identified this gene as his favorite of all twenty-thousandplus human genes, telling Forbes magazine in a 2012 interview that its very
structure is an implicit biological message. “Happiness is a reward for doing what
we should be doing,” he said. “For being in the sun and making vitamin D, for
exercising, and for bringing nutrients into our bodies.”
Vitamin D also expresses the BGLAP gene, which is encoded to produce
osteocalcin, the compound that builds and strengthens bone. It interacts with
IRF8, a gene that appears to thwart multiple sclerosis, and with PTPN2, a
gene linked to preventing type 1 diabetes, Crohn’s disease, and virtually all
autoimmune diseases.6 Without adequate vitamin D, however, these protective
genes cannot be expressed, and the risk of rickets, osteoporosis, multiple
sclerosis, and autoimmune disease increases dramatically. And that’s just a small
snippet of the range of genes that vitamin D helps to express. Hundreds more,
ranging from genes that control blood lipid levels to genes that influence height,
all depend on adequate amounts of vitamin D. Imagine that—a little bit of
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sunlight can help determine all those essential aspects of health that many of us
assumed were out of our control!
We can thank a class of pleasure-giving neurotransmitters called opioid
peptides for encouraging us to seek out epigenetic inputs that improve our
survival. According to Kent Berridge, a neuroscientist at the University of
Michigan, this is probably true of all pleasures. Here’s Berridge:
In the past ten years, a body of evidence shows all the pleasures we
experience produce activity in the same brain systems. For example,
the nucleus accumbens activates to intensely pleasant music, winning
money, and seeing a loved one, just as it activates to food or drug sensory
pleasures.7
In other words, things don’t just feel good for no reason. There’s always an
explanation for it couched in gene expression.
In terms of how our brains operate, we will be looking primarily at two
modes of thinking in The Primal Connection—“top down” and “bottom up.”
Our predominant mode of thinking is top down, which works in a controlled,
rationalistic way that involves lining up and fitting details into a preconceived
project or assumption. For example, ticking items off your to-do list or applying
highly specialized work skills. It’s actually called “top down” because the area
of the brain involved—the neocortex—is located behind the forehead at the
brain’s forefront, i.e., the top. This is the part of the brain that gives us the ability
to process what-if scenarios, and is one of the more advanced developments of
our species.
The frontal lobe, however, works best when balanced with input from the
cerebellum (Latin for little brain), one of the most primal parts of the brain, second
to the brainstem itself and located at the back of your head, i.e., the bottom. We
sometimes call it the “lizard brain” for its role in reactive motor control, fear,
and pleasure responses. This is the part of the brain that also processes sensory
awareness, also known as involuntary attention.
None of us could get through a day without using the rational, directed
attention the neocortex provides. This sort of thinking benefited our Paleolithic
ancestors, allowing them to create all manner of early technology, language, and
culture. It becomes an issue, however, when it predominates our lives. Not only
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does the brain tire of focusing in this mode for prolonged periods, but we end
up missing out on the creative, emotional, and restorative advantages of a more
primary means of encountering the world. When we turn our attention to sensory
awareness—“bottom up” cognition—we release the filters and expectations we
so often put in the way of living. Although we derive the benefit of involuntary
attention in other settings, natural settings are the original and perhaps richest
model for entering this state.
Though the feel-good behaviors—the connections—covered in The
Primal Connection are universal, the ways in which each of us satisfies them
are not. As the twentieth-century behaviorist B.F. Skinner’s theory of operant
conditioning assumes, your behavior is driven by a unique set of psychological
mechanisms that respond to a history of reinforcement—both positive and
negative—that you have experienced in your life. According to this view,
psychological mechanisms are a product of nurture and environment, and are
constantly evolving.
For instance, let’s say you have a positive experience surfing in the ocean,
tending to your garden, or listening to hip-hop music. You are likely compelled
to pursue the experience again and again, and with good reason. On the other
hand, you try to avoid those experiences that you associate with stress, pain, and
discomfort, unless you perceive some form of payoff that outweighs the negative
associations. Suppose you associate the beach with too much sun and wind.
You likely won’t go. But the fact remains that you will still have a deep-seated
need to experience nature, so you might find other ways to satisfy your genetic
expectations, maybe up in the mountains or in a rainforest. Either that, or you’ll
frustrate your genes entirely!
The point is—and this is where the science of epigenetics intersects with
Skinner’s behavioral psychology—we all have basic, hardwired requirements
for health, balance, and happiness. We are all preprogrammed to interact with
nature, to seek downtime for solitude and silence, to socialize with a smaller
group of people than what populates our Facebook list, to get up and move
throughout the day. However, the particulars of how you or I or anyone else
satisfies these needs can and do vary wildly. Such is the spice of life and the
power of personal preference. Don’t let any diet guru, life coach, or any other
impure influence try to tell you differently. No one knows better how to float
your boat than you.
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Take music, for example. A human being’s emotional makeup is innately
designed to respond to musical sounds and rhythms. Charles Darwin, among
other theorists, believed that the earliest forms of music imitated primitive animal
cries. Primal cultures emulated those sounds to control pain, induce trances, and
attract mates. Today, music has evolved to become more structured and varied,
which is to say if hip-hop doesn’t resonate with you, you can call up a classical or
country-western piece and experience the same biochemical benefits as the guy
with the low, baggy jeans rockin’ out to his beat. Indeed, studies show that music
helps reduce stress as well as improve cognition and memory function—and it
doesn’t matter what kind of music it is, as long as you enjoy it. At its basic level
it’s still just neurotransmitters and hormones providing feedback and signaling
gene expression.

“

If you go through life in a steady state of
homeostasis, you tend to atrophy, not just
muscularly but hormonally as well.

”

We know we are happiest when we are free to explore life, liberty, and the
pursuit of happiness. The problem is modern life’s busyness and incongruence
with the evolutionary model leaves us struggling, quite frequently, to even picture
what a truly healthy, grounded life looks like. In our frenetic, go-go-go, produceat-all-costs world, perhaps you envision it as a constant state of homeostasis,
where all systems in your body are stable and in balance. No doubt, a healthy
mind and body depend on equilibrium.
However, it is possible to have too much of a good thing. Live a life of too
much ease and comfort (or just plain boredom), and your hormones get locked
into a way of operating, essentially “forgetting” their purpose, that is, to respond
to life-threatening, life-jolting events. If you go through life in a steady state of
homeostasis, you tend to atrophy, not just muscularly but hormonally as well.
Indeed, even at the gene level we operate under one of nature’s most basic
principles: use it or lose it. If a process takes energy (a scarce commodity for
most of our evolution), and you’re not currently using that process for survival,
epigenetic signals usually allow the genes to “down-regulate” or turn off that
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system. You would be well served, then, to identify which systems in your body
have been neglected and address any deficiency according to the guidelines
offered within this book.
Life for our ancestors was a lot like war is now: long periods of boredom
interrupted by brief moments of terror. They lived with a tremendous amount of
slow-paced downtime, often spent enjoying leisure pursuits such as storytelling,
cave painting, bead making, or celebrating large kills. Other times would call for
an all-out, focused surge that shocked the neuroendocrine (neurotransmitters
and hormones) feedback loops—a response to the sudden appearance of, say, a
saber-toothed tiger.
Today, our genes still expect occasional short-term shocks, what the
scientific community formally refers to as hormesis. Of course, these need
not be life threatening to be effective. If you have ever jumped into a cold
plunge pool and experienced the shock of a sudden drop in temperature, you
have experienced hormesis. Not so pleasant, maybe, in the moment, but it feels ohso-good immediately following. Hence, the popularity of roller coasters and other
adrenaline thrills, which we’ll cover in the book’s last chapter. Such experiences
that briefly shock your system provide stimuli for growth. The disconnect
here is that many of us find ourselves in long periods of hyperarousal—the
classic fight-or-flight response—in our daily lives, which ultimately results in
total burnout.
One of the most common ways to pump out some feel-good endorphins is
through exercise, something that Grok likely appreciated while running from
predators such as that saber-toothed tiger. Instead of tiring out and giving up
halfway through the escape, his “runner’s high” enabled his brain to signal his legs
to keep moving. Of course, we all know exercise makes you feel good and helps
you build a strong heart, strong lungs, and strong muscles. But did you know that
the proper dose of exercise can also help you build a stronger brain? When you
get your blood pumping and muscles working, the neurons in your brain become
more flexible and numerous, releasing neurotransmitters such as GABA and
dopamine into your bloodstream. These have a calming effect on your nervous
system, which in turn helps mitigate the negative effects of stress, anger, anxiety,
and depression. Sadly, this potent connection is completely neglected by many of
us, ultimately leading to a downward spiral of declining energy and productivity,
and leaving us looking in the wrong direction for answers such as ninety-day30
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crash-fitness courses. Or conversely, in the case of the chronic exerciser, abusing
exercise as an addiction to the endorphin high.

THE GENETIcS OF cuLTuRE
We have inherited from our ancestors not just the physical attributes and neural
connections that comprise human instinct—such as running from trouble,
eating when hungry, or sleeping when tired—but also the capacity to learn and
accumulate knowledge, create and appreciate art, socialize, engage in critical
thinking and debate, and share these things in a manner that promotes culture
and legacy. It was this unique aspect of human evolution that was most influential
in our rise to the top of the food chain.
Many of the things that we believe are entirely a product of modern cultural
influence actually took genetic root long ago in our species. For example,
our elongated childhood and adolescent development has afforded us an
intensive period of enculturation for learning the knowledge and practices of
the community through play, instruction, and observation. The raucousness
and rebellion of the teenage years also serves an evolutionary purpose. It is a
necessary (and annoying!) component of an adolescent’s transition from a
dependent into a confident, self-sustaining adult capable of battling opposing
forces and managing life’s challenges. Even our penchant for gossip has strong
evolutionary roots. Today, gabbing at the water cooler can get us into hot water,
but it was exactly this type of chitchat that had once helped clans share and
process important social knowledge.
As for our evolutionary history, it began some seven million years ago, when
hominids (our prehuman ancestors) split from apes and branched out into various
new species. Then, about 2.5 million years ago, the humanlike Homo erectus
started to take charge of the food chain with their large brains, upright stature,
skilled use of tools and fire, and organized hunter-gatherer societies. Over time,
Homo erectus further branched out into various other hominid subspecies, which
included our more immediate ancestors, Homo sapiens. British geneticist Stephen
Oppenheimer, author of The Real Eve: Modern Man’s Journey Out of Africa and
a leading expert in using DNA to track migration, contends the earliest evidence
of our Homo sapiens mitochondrial DNA and Y chromosome ancestors came
out of East Africa around a hundred and sixty thousand years ago.
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For the first one hundred thousand years of Homo sapiens’ existence, we
demonstrated an increasing neurological tendency toward social interaction
and the development of language, ritual, trade, art, music, and technology. Most
experts believe the final piece of our evolutionary puzzle was a significant genetic
mutation that launched us toward modern cognitive and cultural potential, and
that this happened around sixty thousand years ago. Richard G. Klein, author of
The Human Career: Human Biological and Cultural Origins, and others propose
that this mutation facilitated a linguistic capacity far more advanced than what
hominids had been accustomed to for the previous hundred thousand years.

“

The development of our cognitively
fluid mind amounts to no less than
an adaptive home run in the
survival-of-the-fittest game.

”

We observe this linguistic phenomenon today in young children, who, across
the globe, possess the ability to speak at a comparable and extremely rapid rate,
and in similar learning patterns despite highly diverse languages and nurture
environments. Noam Chomsky, widely regarded as the father of modern
linguistics, asserts grammar—that is, syntax—is the result of a hardwired
language acquisition device in the human brain, and that all children are born with
an inherent aptitude for organizing words into novel sentences. He rejects the
idea that children learn grammar by imitating sentences they’ve heard; rather,
their abilities in grammar are innate and coded in our genes. This “universal
grammar” trait enables humans to learn any language(s) we are exposed to at a
very young age.
Klein believes that this linguistic mutation was “arguably the most
important” set of developments in human evolutionary history, for it “produced
the fully modern ability to invent and manipulate culture.” Not only would such
an advance evolve social structure, it would have allowed for, as Klein puts it,
more complex “mental modeling,” a level of thought and communication that
encompassed the pivotal ability to ponder what-if scenarios. Steven Mithen,
author of After the Ice: A Global Human History 20,000–5000 BC, is among a
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growing group of anthropologists who believe our species surged ahead when
genetic happenstance allowed certain “specialized intelligences” to converge and
result in a “cognitively fluid mind.”
Experts refer to this convergence as a “symbolic revolution”—a shift that
many believe reflects a fully modern cognitive capacity. Consequently, humans
started producing significantly more art, ornaments, vessels, and other material
goods that suggest a flowering of exchange and social culture unlike that found
in previous tool cultures. The real significance of these newer artifacts is their
implication of an advanced kinship structure. Archeologist Clive Gamble says the
artifacts represent “material metaphors” and “social technologies” that supported
kinship as it was to become, stretched across time and space in the expansion of
humanity through migration.
The development of our cognitively fluid mind amounts to no less than
an adaptive home run in the survival-of-the-fittest game, with, as the widely
accepted “out of Africa” theory suggests, an elite group of home-run hitters
colonizing the entire globe. Actually, “elite” is an understatement: there were only
an estimated two to five thousand humans alive in Africa sixty thousand years
ago. We were literally a species on the brink of extinction! And some scientists
believe (from studies of carbon-dated cave art, archaeological sites, and human
skeletons) that the group that crossed the Red Sea to begin the great migration
was a mere one hundred fifty.8 Only the most innovative survived, carrying with
them problem-solving traits that would eventually give rise to our incredible
imagination and creativity.
For the first thirty thousand years after leaving Africa, humans endured
catastrophic climate changes, which stifled progress. But we ultimately thrived
and expanded across the entire continents of Asia and Europe (including
Northeast Asia, which poised humans for the eventual migration to the Americas,
completed some twelve thousand years ago). In the process, humans prevailed
over remaining hominid populations, outliving the Neanderthal in Europe and
the Homo floresiensis in Asia.
Then, around 28,000 BCE, a dramatic thing started happening: more
humans began reaching old age. Professors of anthropology Rachel Caspari
of the University of Michigan and Sang-Hee Lee of University of California,
Riverside published a 2003 study referencing human fossil records from various
time periods. They discovered that molar wear patterns from the Early Upper
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Paleolithic period reveal a five-fold increase in the number of individuals surviving
to an older age (defined by doubling reproductive age and potentially becoming
grandparents). Scientists speculate that the longer life spans hugely contributed
to population expansions, cultural innovations, and reinforced family bonds that
are now associated with modernity. Elders could pass on critical life knowledge to
younger generations, and social networks and family bonds were strengthened. In
Caspari’s words, the “research provides a simple explanation for which there is now
concrete evidence: modern humans were older and wiser.”
The evolution of culture by relatively older, wiser, and more creative humans
has since predominated over the biological mutations and selections that had
defined evolution over the previous couple million years. Culture could now
become, as science writer Matt Ridley describes, “progressive [and] cumulative
in a way that it simply was not before.” Like our need to enjoy nature and
music, we humans are hardwired to accumulate and pass along knowledge, but
the cultural content that a particular group develops is quite distinct. During
primal times, cultural constructs were tied to matters of local survival. If you
lived near the ocean, for example, your culture may have centered itself on
spearfishing skills. Today, it’s a matter of personal preference—finding your
calling and realizing your creative, intellectual, and physical potential to make
a meaningful contribution to society. As Ridley explains in his book, The Agile
Gene: How Nature Turns on Nurture, “The difference between me and one of my
African ancestors of a hundred thousand years ago is not in our brains or genes,
which are basically the same, but in the accumulated knowledge made possible by
art, literature, and technology. My brain is stuffed with such information,
whereas his larger brain was just as stuffed but with much more local and
ephemeral knowledge.”
Our advanced cognitive abilities further enhanced our culture, our survival,
and—for better or for worse—our inexorable progress in technology. Our genetic
predisposition for culture and our insatiable quest for knowledge have represented
our greatest strengths as a species, but lately have become the enemy of our health
and balance. The hunter-gatherer conditions that prevailed when these traits were
selected bear little resemblance to our astoundingly novel modern society. Thanks
to technology—and the noise, sound, light, and thought pollution it produces—
the fight-or-flight response, our bread and butter throughout evolution, is now
one of the most abused mechanisms in the human body.
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Our genes have not changed in any significant or health-relevant manner
since we transitioned from hunter-gatherer life to civilized life. We are essentially
apes with wristwatches and wardrobes. Any desired future updates to your
hardwiring are afforded only through tens of thousands of years of life-or-death
selection pressure. And those simply aren’t going to happen anytime soon. Still,
you’re free to acquire and expand on the knowledge and experiences of those
who walked hundreds, thousands, and millions of years before you, and do so
in your own unique way—all within the framework of honoring your primal
blueprint. As you get connected, you’ll preserve your health, happiness, and, I
dare say, sanity.

HappINESS vS. pLEaSuRE
Paradox alert: we are compelled to engage in behaviors that were originally
intended to enhance survival, but do so in a world where there is no selection
pressure! Hence, we can and do hijack these ancient biochemical reward
pathways with all sorts of instant gratifications and addictive behaviors. Witness
the junkie in the street, the chronic overeater, or even Tiger Woods and his
adulterous frolicking, driven by primordial forces that, back in the day, helped
ensure the hardy existence of our species. Such behavior today, however, conflicts
with established social constructs and mores, and for Tiger, it cost him his family
and hundreds of million of dollars in endorsements.
The simple answer, one that Grok likely understood but we often need
to be reminded of, is to balance our urges with common sense. Tap into your
genetic ability to ponder what-if scenarios, and use the system for its intended
purpose: to guide you toward smart choices that benefit your long-term health,
happiness, and wellness. I think we can all imagine the decision Grok would
have made had he been faced with a cause-and-effect scenario, say discovering
an inviting watering hole to cool off in but also finding that it fronts a den of
saber-toothed tigers!
Remember, too, that Grok’s world was largely one of scarcity. There was a
real adaptive benefit for hormonal and neurochemical reinforcements in such
a world, where coming across a beehive filled with honey was like finding gold.
Even fruit was quite a prize, though often less sweet than tart. The disconnect
today is overabundance and easy access to these once-rare inputs. We now can,
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at will, self-stimulate our innate reward system. Go by any store, and you are
greeted with a rack of candy out front. The hardwiring that has reinforced our
survival for millions of years has now potentially become, if we do not honor it
properly, our biggest enemy.
Some tied to the modern ideas of psychology might call this invoking our
higher cognitive powers—what Freud famously labeled the ego and the superego—weighing the short-term payoffs of our actions against the long-term
consequences. I prefer to just say: take responsibility for your actions as you
seek pleasure.
And seek pleasure you must. You owe it to your genes. There is a biochemical
reason that dirt makes you happy, why providing for your family gives you a
sense of accomplishment and security, and why puttering in your garden or
garage workshop can generate more satisfaction at the biochemical level than
closing yet another million-dollar business deal or winning another important
golf tournament. A funny movie, throwing the Frisbee with your dog at the
park, eating a basket of fresh cherries, or taking a soak in the tub all ignite your
internal reward system and deliver instant pleasure. Make such indulgences a
regular feature in your life, not just a few fleeting moments grasped here and
there. When we make healthful, simple pleasures a priority, we are rewarded
with a lifetime of happiness. Believe me, we humans are really good at this—it’s
hardwired in our genes!
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