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“There is one thing stronger than all the armies in the world, and that is an idea whose time has come.”

—Victor Hugo

PRAISE FOR IF YOUR MOUTH COULD TALK

“If you have a mouth, this book is for you.”

—Paul Krebsbach, DDS, PhD, Dean and professor at UCLA School of Dentistry

“Being a quadruple board-certified physician practicing internal medicine, pulmonary, critical care, and sleep medicine in a university setting feeds my desire and dedication to constant learning by teaching others. I feel this similar passion for education when reading If Your Mouth Could Talk. Dr. Kami Hoss has a fun and captivating way of connecting oral health with the entire body. He prioritizes sleep as a key foundation for good health and wellness, which is a mirror image of what I believe in and practice daily. He does a great job in telling a story of how oral health and sleep are more closely related than one might suspect. This book was a delightful guide to the importance of integrating oral health with the entire body with a nice focus on sleep medicine. Dr. Kami Hoss takes the reader on an informative and enjoyable journey into the world of oral health. Being a proud father of 3 kids who are not always fans of brushing their teeth, Dr. Kami Hoss has expertly written a book so parents can proactively improve the health, happiness, and future of their children.”

—Raj Dasgupta MD, FACP, FCCP, FAASM, associate professor of clinical medicine, pulmonary, critical care, and sleep medicine

“As someone who promotes health and fitness for a living, I’m blown away by just how little I knew about the depth of the correlation between dental health and overall health before being introduced to If Your Mouth Could Talk. Getting my daughter (and other children) to eat vegetables while limiting sugar is easy and even fun for me … getting her to brush her teeth is not. So, I am extremely grateful to have found Dr. Kami Hoss to make sure parents understand the importance of creating whatever fun it takes to prioritize oral health and to show us how to get the right dental (aka life) start!”

—Devin Alexander, New York Times bestselling author and celebrity chef

“As a biochemist and physiologist, I’ve come to realize the most important health care practitioners in our society today are not physicians but rather dentists. So much of the chronic health conditions that plague Americans today can be explained by what goes on in the mouth. Anatomical issues can affect our breathing and sleep, oral infections and oral dysbiosis can affect our cardiovascular and nervous systems. Very few people understand this connection. Dr. Kami Hoss has assimilated this life changing information into an easy-to-read book that should be taught in every major health care curriculum. Furthermore, it should be required reading for anyone interested in taking control of their own healthcare.”

—Nathan S. Bryan, PhD, author, inventor, and entrepreneur

“As a family medicine physician caring for both kids and adults, and as a parent myself, I found Dr. Hoss’ book informative and necessary. For the past decade or so, the medical field has begun to discover and accumulate numerous studies confirming the link between oral health and chronic disease. Dr. Hoss has gathered all of this data, consolidated the information into one comprehensive resource, and translated the knowledge in a relatable way for both parents to understand and physicians to apply.

It is a particularly valuable resource for concerned parents with persistent, unanswered questions regarding the health of their children, most especially children with sleep and behavioral disorders, and those who suffer from a chronic illness. However, the information Dr. Hoss presents is relevant and useful to all of us, regardless of age and parental status. This may very well be some of the most important information you will ever learn.”

—Sanaz Majd, MD, family medicine

“The teaching of oral development and dental care is lightly emphasized in medical education. Dr. Hoss has written an easily accessible and thorough treatise which fills this void. Medical professionals and the general public will benefit greatly from reading his wond1erful book.”

—Adam Breslow MD, MBA, pediatrician

“Thank you for the wonderful inspiration.”

—Victoria Tate, actress and producer

“As a doctor myself, as well as a patient who has lived 59 years, one trait that differentiates the great doctors from the others is a passion for one’s work. Not only does Dr. Kami have and display deep passion for his specialty, but he understands the human body and how his area of expertise fits in with the overall health of the individual. Beyond his passion and understanding, Dr. Kami possesses other essential traits of a great doctor that are evident as soon as you meet him: intelligence, respectfulness, kindness, and empathy/sympathy.”

—Dr. Rand McClain, D.O., sports, rejuvenative, regenerative (“Anti-Aging”), cosmetic, and family medicine

“I learned so much from reading If Your Mouth Could Talk. It has raised my awareness of the huge impact of oral health on general health. The entertaining prose and excellent explanations made it an absorbing and fun read. I highly recommend it to parents and anyone interested in learning more about oral health!”

—Elizabeth L. Yu, MD, pediatric gastroenterologist

“As a medical doctor and functional medicine expert, I have devoted years to the relentless pursuit of learning how to optimize the body’s innate healing ability. It is encouraging to see the same passion and desire in Dr. Kami Hoss. His book, If Your Mouth Could Talk, does a phenomenal job of connecting the dots between oral health and whole-body healing, enabling us to better understand the connection between the oral microbiome and how profoundly it impacts our overall health. Dr. Hoss’ ability to relay this well-researched critical information, in both an engaging and insightful way, is commendable. I highly recommend you pick up your copy today!”

—Jill C. Carnahan, MD, ABIHM, ABoIM, IFMCP

“The most important book you’ll ever read!”

—Felix Solis, actor, director, and producer

“Dr. Kami Hoss has done a masterful job of distilling the science, while giving easy to understand details of why the way you breathe is so important to the sleeping process. I love his “Tongue Toning exercises” and I am making them part of all of my patients’ rituals for better sleep. In Chapter 3 he has given one of the best explanations of Sleep Disordered Breathing and Upper Airway resistance I have ever read. This is a book I will have in my office and refer to frequently.”

—Dr. Michael Breus, PhD, ABSM, FAASM, double board-certified clinical psychologist and sleep specialist, and founder of thesleepdoctor.com

“Every child should have parents who read this book!”

—Alicia Coppola, actress

“Dr. Kami Hoss writes a brilliant depiction of the connection between our dental health and our overall health and wellness in If Your Mouth Could Talk. As a therapist, I constantly stress the vital importance of implementing self-care on our daily routine and it starts with taking care of our bodies and our oral hygiene! It’s a must read for every parent that wants to role model a healthy lifestyle for their children and have them follow in their footsteps.”

—Dr. Kim Van Dusen, LMFT, RPT, CEO/owner/founder of The Parentologist

“I am truly astounded by the amount of medical information Dr. Hoss gathered and synthesized in this book. It is well-moored in history and the latest science and so engaging to read, I couldn’t put it down. Dr. Hoss follows the development of oral disease from the beginning of humans on Earth until the 21st century. Everyone—from a lay person to a medical professional—will benefit from If Your Mouth Could Talk. I have been a physician since 1978. Today, I work in a level 3 neonatal ICU, and I learned so much from Dr. Hoss, especially from the section on breastfeeding.

I highly recommend this book. It needs to be part of the curriculum for every medical and dental training program. I would like to thank Dr. Hoss for developing such a valuable resource for us all.”

—Hamid R. Movahhedian, MD, FAAP, Chief of Neonatology, NICU Medical Director, and chair of the Department of Pediatrics at Tricity Medical Center
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The content of this book is provided only for general informational purposes and is not intended to diagnose, treat, cure, or prevent any condition or disease that you or any other person may have. You should not rely on the information in this book as a substitute for consultation with a licensed dentist, physician, or other health care practitioner. You should consult with your own physician, dentist, or other health care specialist if you believe you may have any condition or disease described in this book. This book does not create a patient-dentist or patient-physician relationship between you and the author of this book, Dr. Kami Hoss.

The author makes no representations or warranties of any kind with respect to this book or its contents including that the information contained in this book is accurate, complete, and current. Neither the author nor his representatives will be liable for damages arising out of or in connection with the use of this book. This is a comprehensive limitation of liability that applies to all damages of any kind.

References are provided for informational purposes only and do not constitute an endorsement or validation of any information contained in any websites or other sources. The opinions and views shared belong to the author alone and are not the opinions or views of any organization or company, including any associated with the author.

All of the accounts of patient encounters are composites of persons and their experiences. Names, dates, locations, experiences, and health claims have been altered to protect individual privacy rights. No medical or dental files were reviewed or referenced in the preparation of the accounts in this book. Any resemblance to any individual’s actual experience is coincidental.

If Your Mouth Could Talk copyright © 2022 by Dr. Kami Hoss

All rights reserved. No part of this book may be used or reproduced in any manner whatsoever without written permission of the publisher, except in the case of brief quotations embodied in critical articles or reviews.
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A NOTE FROM THE AUTHOR

This book is unlike any book you’ve read before. It has no gimmicks, no silver bullets, and no outrageous claims. Instead, what you’ll find in the following pages is a wealth of well-researched, scientifically backed information that will empower you to improve and extend your life. It will shock you, open your eyes, and inspire you to take better care of yourself. Most importantly, it will give you the tools with which to raise healthier, happier, more successful children.

My name is Dr. Kami Hoss. I’m an orthodontist and dentofacial orthopedist, specializing in diagnosing, preventing, intercepting, and treating dental, jaw, and facial irregularities. My wife, Dr. Nazli Keri, is an incredible pediatric dentist, and together, we founded our practice: The Super Dentists™—one of the leading pediatric dentistry, orthodontics, and parent dentistry practices in the country. For over 20 years, we’ve been treating patients at The Super Dentists and we’ve witnessed the profound impact oral health can have on a person’s life and future.

But I wasn’t always an orthodontist. As a teenager, I loved music, math, and physics, and decided to start at UCLA as an engineering major. It was fascinating, but engineering didn’t feel quite right for me. I wondered how I could combine my love for science, art, and people, and somehow use the hand dexterity I’d developed from my musical training. Orthodontics was the perfect solution. I transferred to USC and graduated with dual degrees in orthodontics and craniofacial biology.

I find profound joy in creating something beautiful that lasts forever. That’s why I love writing and composing music. And as much as I’d like to think of myself as a scientist, I have to admit that it’s the art of orthodontics that I’m most passionate about. It’s been a privilege to help create smiles and faces that truly reflect inner beauty. I’ve seen countless patients enter my office as shy, unsmiling children or teenagers, and leave as confident young adults who go on to achieve tremendous personal and professional successes.

Our goal at The Super Dentists is to create extraordinary experiences for our patients. We want to make it fun, comfortable, and easy—not boring, painful, and difficult. We believe if you can look forward to going to the dentist, you’ll go to the dentist. We began as a pediatric practice, and we built our whole philosophy and approach around kids and what they love.

In this way, we have removed the barrier of fear. Some of our amenities include theme park–like offices with superheroes, games, dress-up areas, toy stores, and huge slides from one section of the office to another. We also provide complimentary childcare services, tasty beverages from our cafés, custom oral care products, and even augmented reality experiences and original movies starring our very own superheroes and super villains!

Today, our practice treats children and adults in all phases of life, and we have witnessed firsthand the connection between poor oral health and poor physical health. As a result, we’ve become passionate about addressing this systemic, damaging problem. We want to save as many lives as we can by saving as many mouths as we can. And we want to help kids by helping their parents, because a healthy parent is the number one thing a kid needs.

We have also taken on the coordination-of-care problem by building a group practice with world-class pediatric dentists, orthodontists, general dentists, and other specialists all working alongside each other. We work with the latest technologies and techniques. We collaborate and learn from each other’s knowledge and experience. Having all that expertise in one place makes us better at what we do. Maybe someday we’ll have physicians on staff as well, creating a new medical model for the future.

Nine years ago, I became a parent, and it was an awakening. The experience of my wife’s pregnancy, childbirth, and breastfeeding, followed by the baby’s sleep issues, speech development, and all the other aspects of parenting, has been humbling. It has fueled my passion and admiration for children and parents. And it has helped me to think through how to build oral health into a lifestyle from the start. I have built my practice to support that mission.

Through the years, I’ve heard the same questions over and over.

“But, Doctor, aren’t those just baby teeth?”

“But, Doctor, isn’t that just a cavity?”

“But, Doctor, isn’t this just vanity?”

“But, Doctor, isn’t my child too young?”

“But, Doctor, aren’t I too old?”

The answers to these and many other questions are found in this book.

Some of the most common questions I’ve been asked over the years have been related to oral care products. “Is fluoride safe?” “Which toothpaste should we use?” “How do I choose a toothbrush?” “How do we make the kids brush every day?”

This is why we decided to launch SuperMouth™—a revolutionary approach to oral care—because there was nothing in the current marketplace that we could recommend to our patients. Nothing had the safety, efficacy, and fun factor that we wanted for our families. With 25 years of experience in dentistry, we were in an ideal position to create a completely new way to care for mouths. So, we got to work, researching and designing products with safe, effective ingredients that are also fun to use and that promote positive associations with oral care.

From toothpaste to toothbrush, and from floss to mouthwash, SuperMouth is for discerning parents who simply want the best for their children. With playful, superhero-themed products specially designed for every age—from babies and toddlers to young children and teens—SuperMouth offers a comprehensive line of oral care products that work together as a system that not only does the best job of caring for kids’ mouths but also is fun to use and builds healthy habits for life.

My education, over two decades of experience, and my daily interactions with other specialists have given me a unique perspective on the power of oral health and its immense impact on the body and the mind. The connections between our mouths and our physical, psychological, social, and emotional health, as well as our longevity, and even our personal and professional successes, are undeniable. There is so much scattered information, and the system is so fragmented, I felt that it was time I put all of this in one place. It was time to connect the dots.

Over the past 25 years, I have watched parents put their children first. This book is for the parents. I hope it helps you take better care of yourselves and your children and have happier, healthier, and much longer lives.




INTRODUCTION

This is not a book about brushing and flossing.

It’s about a global health crisis affecting 3.58 billion people—nearly half of the entire human population (and no, it’s not a viral pandemic).

Let’s start with a few facts:


•A 2018 Harvard University study showed that maintaining five healthy habits during your adult life could add 12–14 years to your life expectancy. Can you guess what these five habits are? Eating healthy, exercising regularly, maintaining a healthy body weight, not smoking, and not drinking too much alcohol.



No surprises there. However …


•Did you know that having a healthy mouth can increase your life expectancy by up to 10 years?1

•And that a healthy airway can increase life expectancy by up to another 15 years?2 Which means that the health and development of your mouth can actually affect your longevity more than all of the go-to healthy lifestyle choices we’ve always known about … combined!
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The fact is that oral health is intimately connected to chronic, systemic disease. This includes many of the “big killers” we all fear: cancer, heart disease, diabetes, obesity, Alzheimer’s, and many others. We blame diet, environmental toxins, genetics, and sedentary lifestyles for these conditions. Surely those are all important factors, but have you ever heard someone connect these diseases to poor oral health? Probably not.

But they are intimately and directly connected.

Oral health matters because overall health is affected by it. By “oral health,” I mean two things: the balance of microbes that live in the mouth, which can either wreak havoc or support wellness, and the healthy growth and development of the structures of the mouth, which result in good airways and well-formed faces. By “overall health,” I mean physical health, social well-being, mental health, success in life, and longevity.

Already, you might be thinking, “But wait a minute! I brush my teeth every day! Twice a day! I floss too … well, sometimes …”

If that is the case, my compliments—you are off to a good start. But again, this is not a book about brushing and flossing. Nor is it about any of the other general recommendations you can get at your dentist’s office. Those are important things we should all be doing, but if you’re not doing them, it’s not all your fault. You, your family, your friends, and everyone else are victims of a broken system that fails to educate us, fails to provide access to care, and fails to connect medical and dental expertise to recognize and appropriately treat disease. You are not the problem. But you can be a big part of the solution for yourself and for those you love.

This book is another part of the solution. In the following chapters, I will tell you about all of the profound ways your mouth is impacting your life and the lives of your children. In addition to affecting your overall risk of developing a devastating chronic illness, your mouth impacts your happiness, prosperity, behavior, mental health, sleep, and longevity.

By learning how and why your mouth has so much power over your life, you can harness that power for good! You can live more than a decade longer. You can find more confidence and happiness. You can sleep better. And you can give your children better lives and brighter futures.

Your mouth impacts everything, often silently, and without you even noticing. Once you start to be more aware, you’ll realize that taking care of your mouth is essential in order to have a good life. Your priorities will shift. You’ll equate skipping brushing with skipping eating or neglecting your medication. You will also understand how to dramatically lower your risk for many of the most dangerous and debilitating diseases that afflict our species. I am so excited to share this information with you—to arm you with the knowledge you need to be healthier and happier!

THE HEALTH CRISIS IN AMERICA

Many of the oral health challenges we face as adults began in childhood, and these problems continue to plague today’s kids. Many children are not getting the care they need for the healthy development of their mouths, bodies, and minds. This is not because parents are neglectful. It’s because nobody is educating the public about the mouth-body connection. It’s because medicine and dentistry are two distinct fields with very little overlap. And it’s because our system of medical insurance often doesn’t cover dentistry. Many people simply lack access to the care they need.

Dental caries, the disease that causes cavities, is the most common chronic disease of children. Childhood tooth decay is four times more common than early childhood obesity, five times more common than asthma, and twenty times more common than diabetes.3 Cavities are so common that they’re considered normal.

They’re not.

Even in California where I practice—where we pride ourselves on leading the nation in so many health-related areas—many children suffer from undiagnosed, untreated dental issues. By the time these youngsters reach kindergarten, more than half have dental decay. According to the Centers for Disease Control, a whopping one out of five children have rampant decay on seven or more teeth. By third grade, more than 50 percent have had cavities, and nearly one-fifth have untreated decay. Plus, children in California miss 874,000 days of school every single year due to dental problems.

Sadly, adolescents aren’t any better off. Fifty-nine percent have had cavities in their permanent teeth, and 20 percent have untreated decay. Toothaches lead to other troubles, like difficulty eating and sleeping, which are likely to impair children’s physical development and academic achievement. As you can already see, mouth health quickly becomes whole body health.

Of course, this epidemic extends into adulthood. A full 9 out of 10 people over the age of 20 have some degree of tooth or root decay. Other mouth-related issues include dental crowding, gum disease, and airway-related conditions like sleep apnea—a disorder in which breathing repeatedly stops and starts during sleep.

While the dental crisis is happening on one side, there is an epic avalanche of chronic disease on the other: dementia, obesity, ADHD, anxiety, depression, autoimmune disorders, cardiovascular disease, cancer—the list goes on and on. The average life expectancy in the U.S. dropped three years in a row between 2015 and 2018, making it the worst continuous decline since the period from 1915 to 1918, when World War I raged and the Spanish influenza pandemic killed 675,000 Americans and around 50 million people worldwide.

To complicate matters further, nearly 60 percent of adults in the U.S. have a chronic disease. Four in ten adults have two or more. And chronic illnesses compose seven of the top ten causes of death.4

As Americans age and habits don’t change, predictions become increasingly dire. For example, more than 6 million people are living with Alzheimer’s disease, and by mid-century, this number is projected to rise to nearly 13 million. Between 2000–2019, deaths from Alzheimer’s have increased an incredible 145 percent.5

If chronic disease is such a big problem, and we know oral disease is a big part of that equation, why has it taken so long to connect the dots? The main reason is the historical separation between dentistry and medicine.

This separation began back in the 13th century, when French barbers were responsible for surgical care, including pulling teeth and oral surgeries. Eventually, barber-surgeons would split into two groups: surgeons who were trained to perform complex operations (doctors), and barber-surgeons who performed hygienic services like cutting hair, shaving, bloodletting, and tooth extraction.6

Somehow, removing teeth wasn’t considered true medicine and, though it was common for people to die from dental infections, it would be centuries before oral hygiene was considered critical for good health.
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Medicine and dentistry almost reconnected in 1837, when Chapin Harris, the man considered to be the father of American dentistry, nearly managed to integrate dentistry into the University of Maryland School of Medicine. But his attempts met with staunch resistance, and three years later, Harris and his partner, Dr. Horace H. Hayden, founded the Baltimore College of Dental Surgery, the first in the world. The independent nature of the Baltimore College of Dental Surgery created a template for other dental schools to follow, and so, dentistry and medicine continued to go their separate ways—evolving as entirely separate fields into the modern era.7


CHEW ON THIS

One remnant of the dental/medical separation is the difference between dental and medical attire. To this day, barbers and dentists wear short coats, while physicians wear long coats.



Today, medical doctors ask you to say “Ahhhhh,” then look right past your mouth into your throat. When doctors do recognize a problem in the mouth, they often assume your dentist will take care of it. They don’t follow up to make sure that you seek the appropriate care, nor do they communicate with your dentist about the physical conditions that might be connected to the oral problems. In other words, there is no coordination of care, even though many diseases of the rest of the body are caused by oral bacteria entering the bloodstream.

On the other side, how many systemic diseases do dentists miss? Signs and symptoms often appear in the mouth first, like thrush, which is indicative of depressed immune function, bad breath from stomach ulcers, or sores from cancer. How many people are suffering from this lack of coordination between the two branches of health care?

In addition to this split, or perhaps because of it, dental insurance is not included in most health insurance packages. And many people can’t afford to purchase more insurance on top of the prohibitively expensive plans they already have. To make things worse, about 49 million Americans live in “dental professional shortage areas.”8

Medicaid (Medi-Cal or Denti-Cal in California) covers dental care for some low-income families, but most dentists can’t afford to provide it. The payments they receive from Medicaid are far lower than payments from private insurers, so they don’t offer appointments to Medicaid patients. In fact, 80 percent of the states in the U.S. blame the shortage of dentists who accept Medicaid for why so few low-income children receive dental treatment.9 Even people who have coverage can’t get seen. As a result, roughly one-third of Americans face significant barriers to obtaining dental care.

Finally, on top of these consequential obstacles, people are terrified of the dentist. Going to the dentist is second only to public speaking when it comes to people’s biggest fears. So, even when they have insurance or can afford to go, they still avoid the regular visits that could save and improve their lives.

Oral care is medical care. It’s a basic need and should be a human right—first, because it can help prevent so many deadly diseases and save lives, and second, because it can dramatically improve the quality of the lives it saves.

Think for a moment about the importance of a winning, beautiful smile. It’s not just superficial: smiles are cultural indicators. They evoke trust, they inspire attraction, and an unhealthy or unattractive smile is heavily stigmatized. Think about all the associations we take for granted. We associate an underbite with meanness. We call someone a “mouth-breather” when we think they’re unintelligent or “unevolved.” Your mouth says so much without saying anything at all.

According to the American Dental Association, because of poor oral health, more than one in four U.S. adults avoid smiling and 29 percent of low-income people believe that their appearance affects their ability to interview for jobs.10

It makes sense. In America, we equate bad teeth with bad character. We see it almost as a moral failing. We don’t associate bad joints or lost limbs with a person’s character, but teeth are held to a different standard. Here is another way in which a healthy mouth creates a healthy person and a good life, only in this case it’s a psychological and social benefit.

In the following chapters, we will give you a clear picture of why oral health is so crucial for your well-being. From there, we’ll explore each connection point, starting with how oral health impacts fertility, pregnancy, and childhood. We will examine the connections between oral health and airway and sleep problems. We will look at the psychological impact of an unhealthy mouth. And, lastly, we will examine the physical impact of poor oral health. By the end of this book, you will have a complete overview of how and why your oral health matters, so you can make the best choices for yourself and your family.

You have nothing to lose … but your teeth … and your health … and your life.

Okay, you have everything to lose.

And everything to keep.

Your mouth tells a story. It’s the story of your health, prosperity, and longevity. But no matter what your story is today, it’s not finished. If your mouth could talk, it would tell you to pay attention, keep reading, and write your own happy ending.




CHAPTER 1

HOW YOUR LIFE AFFECTS YOUR MOUTH


IN THIS CHAPTER

•The critical role of the mouth in whole body health.

•The surprising effects of genetics and epigenetics.

•The role of the microbiome.

•How you can dramatically improve your oral health.



As Americans, we have so many things to be proud of—the electric light bulb, the automobile, space travel, lasers, personal computers—the list goes on and on. But despite our collective genius, we’ve really managed to fall behind when it comes to health. We rank at or near the bottom in indicators of mortality and life expectancy compared with 35 other developed or developing nations—all while continuing to spend the most of anyone on health care.1

We’re anxious, depressed, and stressed. We have some of the worst quality sleep in the world, with 1.2 million workdays lost annually to sleep deprivation. We suffer from a myriad of chronic diseases, from Alzheimer’s to diabetes. We rank sixth in the world for greatest number of preterm births. And out of 37 member nations of the Organization for Economic Co-operation and Development, the U.S. ranks 33rd in infant mortality.2 You’re getting the picture.

As we have discussed, we are doing no better in the dental realm. The most widespread chronic disease of all, dental disease, now afflicts more than 18 million American children—one-quarter of the population of kids.3 Teeth are supposed to last a lifetime, but among adults over 65, nearly one in five have lost all of their teeth. Dental crowding, gum disease, and airway disorders are on the rise too. And with breathing and related sleep problems come heart, brain, and other body-wide diseases and disorders.

THE GATEWAY TO THE BODY

How is all of this related? It all comes back to your mouth. Nearly everything has to go through your mouth to get to the rest of you, from food and air, to bacteria and viruses, to environmental toxins. A healthy mouth can help your body get what it needs and prevent it from harm—with adequate space for air to travel to your lungs, and healthy teeth and gums that prevent microbes from entering your bloodstream. From the moment you are conceived, oral health impacts every aspect of your life and that of your children.

What happens in the mouth is usually just the tip of the iceberg and a reflection of what is happening in other parts of the body. Poor oral health can be a result of systemic disease, or the cause of it. The microorganisms in an unhealthy mouth can cause not only cavities and gum disease, but also chronic inflammation. And they can enter the bloodstream and travel anywhere in the body, posing serious health risks. Similarly, an underdeveloped mouth can not only result in dental crowding and bite problems, it can also obstruct the airway and interfere with breathing and oxygen intake, potentially affecting every cell in the body. Airway obstruction can also cause sleep-disordered breathing, with health consequences ranging from obesity to cardiovascular disease.

There are many factors responsible for the epidemic proportions of many chronic illnesses in America, but you’re about to see the critical role that the mouth plays in your health.

MEET YOUR MOUTH

Hello, mouth! How did you get that way? Let’s take a closer look at the gateway to your body.

The Maxilla and Mandible

As you probably know, jaws are the two bony structures that frame the mouth and hold the 20 baby teeth and, later, the 32 adult teeth. The upper jaw, called the maxilla, is formed from the fusion of two bones. The timing of upper jaw fusion, which starts at about age eight, is critical for the timing of orthodontic treatment, as you will learn later.
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The maxilla has been described as the architectural key to the face because every bone in the face, except the mandible, is in direct contact with it. That’s one big job for one (not so) little jawbone! It’s important to know that the maxilla doesn’t just form the palate and hold the upper teeth. It also contains the maxillary sinuses. The upper surface forms the walls and floor of the nasal cavity and the floor of the orbit for each eye, and it shapes the cheekbones.

Consequently, the maxilla has a profound influence on the shape of the nose, lips, teeth, cheekbones, and eyes, and on how balanced (or unbalanced) your face looks. Since the maxilla is so intimately connected to so many other facial structures, its proper growth is critical. A poorly developed maxilla can cause obstructed airways and interfere with sleep; cause crooked teeth, bite issues, and impacted wisdom teeth; and even affect eyesight.
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The lower jaw—the mandible—also plays an important role in the proper functioning of the mouth. It is the largest bone in the face and the only one that is movable. Its ability to pivot in almost every direction is important for chewing, speaking, and making facial expressions. The mandible is connected to the skull by the temporomandibular joints (TMJ). Proper growth of the mandible is crucial in the development of the dentition, the bite, and the support structures that control the tongue and the airway.

The mandible impacts the lower third of your face: the chin, fullness of the lips, proportionality, and balance. An underbite or overbite due to an incorrectly sized mandible can have a serious impact on one’s overall appearance, and the throat length (the distance between the chin and the neck) can add or take away years from the face’s apparent age.
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There could be an evolutionary purpose behind why we find healthy mouths and balanced facial proportions attractive. In this case, and in many cases, attractiveness and health go hand in hand. We may not realize it in the moment, but when we seek out one, we’re also seeking out the other. It makes good sense that we would find health attractive. We’re hardwired to want to have healthy babies, and healthy babies start with healthy parents.

The Growth of the Jaws and Occlusion (Bite)

One of the most common misconceptions I have encountered in my practice over the years is parents’ presumption about the growth of the jaws. They assume that, as their child grows, more space will materialize in that child’s mouth. This seems like a commonsense assumption: As you grow, things get bigger, right? Not exactly, at least not when it comes to jaws.

When a mom (sorry, dads, it’s usually a mom) brings an eight-year-old to the dentist, and the child’s front teeth are really crowded, the mom usually assumes we should just wait for the jaws to grow and make room for the teeth. When a mom brings in her four-year-old with an underbite, she assumes we should wait for the kid to grow out of it. You might have guessed by now, but when it comes to orthodontics, waiting is rarely the best approach. If you didn’t know that, don’t feel bad; many physicians and even dentists get the timing of jaw growth and tooth eruption wrong.

It is true that the jaw will continue to grow as a child grows. But, strangely enough, that growth will not create more space for the teeth. In fact, the space for teeth will get smaller as the jaw grows. If you’re now totally confused, let me explain.

The growth and development of dental occlusion is a very long process. It starts during week six of intrauterine life and ends during the late teen years or shortly after 20 years of age. The growth of the jaws and teeth is influenced by both genetics and environment. Before birth, it is primarily influenced by genetics. Postbirth, it is affected by environmental factors such as breast-feeding, mouth-breathing, oral habits, tongue posture, swallowing patterns, diet, early loss of baby teeth, and a number of other dental and orthodontic factors.

I’m going to use the lower jaw to discuss growth and space. That’s because the upper jaw has a midline suture (where two bones connect), which doesn’t start closing until around age eight, so, when more space is needed, we can easily expand it until that age. However, the lower jaw’s midline suture fuses by age one. So, when it comes to space, we are always more concerned about the lower jaw since what we can do there is more limited.

The mandible expands like a growing letter V. A small child’s mouth is like a lowercase v, which eventually grows into an uppercase V. As the teeth are transitioning between baby teeth and permanent teeth, the jaw grows backward to make room for first, second, and sometimes third permanent molars. This growth is commonly insufficient to make enough room for the third molars (wisdom teeth) and they get impacted.
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In contrast to the front area of the mouth where permanent teeth are bigger and wider than the baby teeth, the back baby teeth are actually wider than the permanent teeth that will replace them. So, as the back baby teeth fall out and get replaced by smaller permanent teeth, the permanent molars behind them drift forward to occupy this “extra” space, called the “leeway space,” decreasing the total arch perimeter.

When it comes to creating space for crowded teeth, orthodontists typically have three tricks up our sleeves: we expand the jaw, remove some teeth, or slenderize teeth (make them narrower).
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We can do true skeletal expansion only in the maxilla because of the suture I mentioned earlier. Removing permanent teeth can result in a less-than-ideal outcome, both aesthetically and functionally. Aside from a few exceptions, avoiding extractions of permanent teeth can generally help maintain the fullness of the lips, reduce the speed of aging and the development of wrinkles, create a nicer profile, and leave more room for the tongue and airway. Slenderizing teeth can not only create aesthetic concerns (raise your hand if you like tiny little teeth); it may also create a mathematical size problem where teeth don’t fit together. Plus, excessive removal of enamel from the sides of teeth can potentially jeopardize tooth health.

There is a fourth way to make room. It’s wonderful, but it requires intervention during a specific window of opportunity before the back baby molars have fallen out. We can place a space maintainer on the permanent molars to maintain the leeway space, prevent those molars from drifting forward, and use the space for the front teeth. This extra space can be significant: around five millimeters in the mandible and four millimeters in the maxilla.
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When do you think a child has the most room for teeth? You might think the older they are, the more room they have. Actually, the maximum arch perimeter (the space from the first molar on one side to the first molar on the other side) in the mandible occurs around age eight, and a little later in the maxilla. If left alone, the arch perimeter will actually continue to get smaller and smaller as the person matures.

Maxillary Suture

This suture between the bones of the maxilla begins to close around age eight (with some variation). If a child has crowding, a narrow upper jaw, a narrow airway, crossbite, or issues with snoring or sleeping, the time to address it is before the sutures interlock. An orthodontic expander is typically the best device in this case. It creates more space for the teeth and helps with the growth of the jaw in all three dimensions in space, so the jaw can properly develop. An expander can also help with open bites, underbites, overbites, and overjets. Not only is the result a more beautiful face, but patients can close their lips naturally, breathe easier, and enjoy better health.

Now you can see why the American Association of Orthodontists (AAO) recommends that every child see an orthodontist no later than age seven. By that age, we usually have time to do something about jaw growth issues, and enough space to work with before it gets naturally lost. The longer we wait, the greater the chances of wear or other irreversible damage to teeth and surrounding structures. If there are poor oral habits, like thumb-sucking or atypical swallowing, early treatment can be more effective before too much damage has been done. Additionally, there is a psychological benefit to correcting bites early on. The earlier these problems are addressed, the less likely the child is to become self-conscious about his or her mouth, and the less likely he or she is to be teased or singled out by peers.
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I should reiterate that age seven is the absolute latest you should see an orthodontist for your child. As you will learn in the following chapters, problems like tongue restriction, oral habits, and airway obstruction must be addressed much earlier. It’s also important to note that girls typically go through their growth spurt two years earlier than boys.

Your Tongue

If you are the parent of a young child, you’re probably quite used to seeing that child’s tongue (you’ve probably had to tell them to put it back in their mouth a few times). Of course, the tongue is more than something you stick out at people. The tongue is an extremely muscular organ, and it plays a major role in speaking, chewing, swallowing, and tasting. Aiding the tongue are three pairs of major salivary glands and hundreds of smaller salivary glands around the mouth. They secrete saliva, which moistens and protects the mouth, begins to break down food, and facilitates swallowing.
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Your Teeth

As you’ve already learned, your mouth is much more than just a collection of teeth. It’s also important to note that your teeth are more than just inorganic objects that require only brushing from the outside twice a day and cleaning by the dentist twice a year. Teeth have living internal structures that require nutrients to grow and develop correctly and to help protect them from the harsh environment of the rest of the mouth.
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Enamel is the outer layer of your teeth and the part we see. It is mainly composed of the mineral calcium phosphate, arranged in a strong crystal structure called “hydroxyapatite,” which is the hardest substance in your body, even harder than bone. Enamel is the only part of the teeth that does not have living cells.

Dentin is the middle layer and has a team of cells that help to protect the pulp from oral microbes and repair any damage. The pulp supplies the blood and the nervous system that the teeth need for growth and maintenance. Cementum covers the root and is not exposed in mouths with healthy gums. Your teeth are held in place by supporting structures called the periodontium that include cementum, the periodontal ligament, the alveolar bone, and the gums (gingiva).

There are also billions of microbes that call your mouth their home, collectively known as your “oral microbiome.”

THE MICROBIOME

Microbes are everywhere on earth. Literally. They are at the bottom of the ocean. They are in volcanic vents, living on sulfur instead of oxygen. They are in the air and water and in every corner of this planet. Microbes are just about everywhere in your body, too, living on your skin, in your gut, and yes, in your mouth.

Your microbiome is made up of all the tiny organisms in and on your body. It’s your microbial community, composed of bacteria, archaea, viruses, fungi, and protozoa. And, like a fingerprint, everyone’s collection of microbes is different.

Launched in 2007, the Human Microbiome Project has taught us that there are more microbes living in and on us than human cells in our bodies. And our human genes are outnumbered 360 to 1 by our microbial genes.4

The thought of carrying around trillions of microscopic critters might make your skin crawl, but before you drop this book to run to take a shower, remember that these microbes are vital to your health and well-being. The human microbiome has evolved alongside us for millions of years and it is key to our survival. Most of your microbes are your allies. They help digest your food. They keep your skin clear by eating dead cells. They work with your immune system to keep you healthy. And they can keep your mouth and teeth healthy. When “bad” microbes want to invade your body, your “good” microbes fend them off. Disease occurs when there is an imbalance in that microbial community, or when microbes gain access to parts of the body where they don’t normally live.5

Each person houses a unique microbial ecosystem balanced in its own way. This can explain why two genetically identical people—identical twins—can eat the same foods and exercise the same amount, yet they lose or gain different amounts of weight. Or, they can eat the same things and brush their teeth the same amount, and one will get cavities while the other doesn’t.

So, where do we get our microbiome? A newborn baby gets its first dose of microbes passing through the birth canal. The vaginal microbiome has evolved to make this just the right healthy starter pack for the baby. Breastfeeding plays an important role as well: the infant not only gets additional microbes from breastfeeding, but breast milk contains prebiotics for certain microorganisms (the food those microbes eat) and antibodies for others (to equip the baby’s immune system to fight dangerous organisms). The baby’s body gets a crash course on both “good” and “bad” microbes.6 Then, of course, that baby picks up microbial passengers from other caregivers and the environment, every day.

Different species of microbes live in different parts of the body, forming their own habitats, starting with the mouth. As the gateway to the body, the mouth sends microbes to your gut every time you swallow. The microbiome in the gut has an important job. It helps with digestion, regulates metabolism, and helps your immune system fight off infection. If you have poor oral health, the oral microbiome can get out of balance, compromising that entire system. This can result in serious consequences, including diseases such as colon cancer, diabetes, and rheumatoid arthritis.7

Now that you know that bacteria aren’t always the enemy, consider the fact that we live in a society bent on getting rid of them. We use antibiotics like crazy and overload on antibacterial soap and antiseptic mouthwash in our homes. And it’s no wonder that we do. They have been marketed as the epitome of “clean.” Slogans like “Clean Hands Are Healthy Hands,” “Protect Those You Care For,” and “Kills 99.9% of Germs” terrify consumers into thinking all bacteria are bad. Today, our microbiomes are far less diverse than they once were, and this might be behind the surge in diseases like asthma and allergies.

Our awareness of (and obsession with) microbes dates to the 19th century, when a chemist named Louis Pasteur discovered that microorganisms were causing disease. This work was later extended by a microbiologist named Robert Koch. Their discoveries led to the development of germ theory—the origin of much of modern medicine. As you might expect, once people figured out that germs were causing sickness, they started trying to kill those germs. Alexander Fleming discovered penicillin in 1928—a miracle cure for previously deadly infections—and for a while everyone thought we’d won the war on germs. But pretty soon, the bacteria started to adapt and evolve, developing resistance to penicillin and to other newly developed antibiotics. We’ve been in a neck-and-neck arms race with bacteria ever since. According to the CDC, antibiotic resistance is one of the biggest public health challenges of our time. If we’re not careful, we may soon be in a post-antibiotic era.

In addition to the overuse of antibiotics and antibacterial products, a reduction in natural births and increase in C-sections, a reduction in the number of children who are breastfed, and changes in our modern diet all contribute to this troubling trend toward an increasingly depleted and antibiotic-resistant microbiota.

Microbiomes are exciting new frontiers for medicine and nutrition. As we learn more about the many different kinds of microbes and how they work together (or against each other) to keep us healthy or cause disease, we’ll start to learn how to harness their power for good.

What’s exciting about this new area of science is that there are ways to help our microbial passengers. We can introduce new bacteria or eat with bacteria in mind—focusing on the foods that nourish one strain while starving another. We have so much still to learn, but in the future it’s likely that we’ll move away from antibiotics (that just kill off every microorganism) and toward microbiome maintenance and support.

FROM ORAL HEALTH TO ORAL DISEASE

Your mouth is filled with billions of microbes. In a healthy mouth, this microbiome population is balanced and even helps in the mineral exchange between your teeth and saliva. Saliva maintains the pH balance and creates the right environment for the microbiome to thrive. Saliva also provides nutrients and antibodies to protect your mouth against infections.8

In an unhealthy mouth, the microbiome can get out of balance, switching from helpful to harmful. These microbes can produce waste products that can damage the teeth and gums. This tooth damage, otherwise known as cavities, may initially be minor and limited to the enamel, but if not treated can extend all the way into the pulp of the tooth where the blood vessels and nerves are located. From there, the infection can enter the bloodstream and cause systemic damage.
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The same can happen with the gums. The bacteria, or their by-products, can cause periodontal disease ranging from gingivitis (which is limited to the inflammation of the gums and is usually reversible), to periodontitis (which involves irreversible destruction of supporting tissues like the bone, cementum, and periodontal ligament).
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Periodontal disease has been shown to be a significant contributing factor to many systemic conditions, including Alzheimer’s, diabetes, heart disease, and others.

All this from bacteria entering the bloodstream through bleeding gums, or from systemic inflammation.

CAVITIES

My patient Laura had never missed a single appointment during the period I was seeing her, but a few years ago, she missed several appointments back-to-back. When she finally came in for a visit and I asked her if everything was okay, she burst into tears and told me she was going through a tough divorce. After such a challenging experience, she had decided to move in with her family in another state to get back on her feet. When she returned to my office a few years later, her mouth was a mess. She had several major cavities and the enamel on her teeth had eroded away so badly that she needed a near full mouth reconstruction. When I discussed this with her, she told me that the stress of her divorce and the pressures from being a single mom had caused her to develop acid reflux. She had treated the discomfort with a constant supply of medications, all while sipping on a steady stream of acidic and sugary drinks like coffee and soda.

Laura was devastated and surprised that she had developed so many oral health issues. After all, she had always been careful about not consuming too many sweets. Additionally, she brushed routinely using a very popular toothpaste specifically marketed to be anti-cavity. What went wrong?

If I ask the average person, “How do you get cavities?” they’ll probably say, “By eating a lot of sugar and not brushing my teeth.” But if it were that simple, dental caries (or cavities) wouldn’t be the number one disease in the world and this section of the book would be much shorter. It turns out, dental caries is a complex process and requires a deeper understanding of all the risk factors involved.

As discussed earlier, everyone has a unique oral microbiome similar to a fingerprint, but it’s important to note that, unlike fingerprints, our oral microbiome balance can change over time, for better or worse.

Think of your mouth as a garden and your oral microbiome as the beautiful flowers, plants, and vegetables that grow inside the garden. To keep everything healthy, you water your garden daily, cut and trim branches, and add nutrients to the soil when necessary.

But what happens if there is an issue? What if a weed grows or one of the plants catches a disease? You’d probably selectively take out the weeds or use medicine for that diseased plant and continue taking care of your overall garden. You probably wouldn’t throw weed killer on all of your plants. And what happens if you leave town for a few weeks and forget to have someone take care of your garden? When you come back, the weeds may have overgrown and taken over, and diseases may have spread, destroying your crops.

This happens in your mouth too. How well you brush or floss will determine the quantity and quality of your oral microbes, and what you eat or drink and how frequently you do that will favor either the helpful microbes or the harmful ones. Additionally, the oral care products you use can dramatically impact the health of your mouth and ultimately the health of your entire body.

How Cavities Form 

Your oral bacteria form a sticky film called “plaque” or “dental biofilm” to attach themselves to the enamel of your teeth. Cavities occur when there is an imbalance of the oral bacterial population and a malfunction of the biofilm. The enamel goes through constant demineralization (losing minerals) and remineralization (gaining minerals) cycles throughout the day. Just about every time you eat or drink, the pH of your saliva drops and becomes acidic thanks to the enzymes that start the digestion of food as well as from the foods themselves. This acidic environment favors the “bad” bacteria. These bacteria digest the food and excrete acid themselves, creating a vicious cycle. The pH of saliva is normally neutral (6.7–7.3) at rest and slightly alkaline when stimulated, but once it becomes acidic and reaches around pH 5.5, some of the hydroxyapatite minerals in the enamel dissolve away from the enamel into the biofilm. When everything is functioning correctly, after about 15–30 minutes, the saliva reverses the pH and bathes the teeth with minerals, which are then absorbed into the teeth.9

In a healthy mouth, there is a balance between the demineralization and remineralization of the enamel, and the teeth stay healthy. But if there is a breakdown in that process—for example, if there is too much sugar in the diet or the person is eating and drinking too frequently—the saliva can’t put the minerals back fast enough to protect the enamel. If this continues for a long time, the prolonged low pH will cause the oral microbiome balance to shift from healthy to unhealthy and oral disease will take over.

The Infamous Sugar

Ah, sugar. You didn’t think you were going to read a book about the mouth written by a dentist without delving into the problem of sugar, did you?

Yes, we all know that refined sugar is bad. In fact, sugar being bad and veggies being good is pretty much all we can agree upon in the medical community. Still, sugar is everywhere. From baby formula, to condiments, to juice, to birthday cakes—the average American consumes more than 150 pounds of sugar every year.10 That’s like eating an entire person made of sugar! Even some well-meaning doctors give lollipops to children after their medical visits, although thankfully that trend has been waning.

Why is sugar so hard on teeth? Excessive sugar intake can shift the balance of the oral pH from alkaline to acidic, causing a predominance of bacteria that metabolize simple carbohydrates. These bacteria then release acids that eat away at enamel and cause tooth decay.


RISK FACTORS FOR DEVELOPING CAVITIES

•Diet

Of course, sugar is one of the worst culprits when it comes to enamel care, but it’s not the only one. Other refined carbohydrates, processed foods, and acidic foods can all lead to cavities.

It’s not just the bad things in our diet that can cause cavities. Oftentimes, it’s what’s missing from our diets that is the problem. For example, calcium is a key nutrient for healthy bones and teeth. However, without the adequate amounts of vitamins A, D, and K2, calcium will not be deposited where it needs to go, no matter how much of it you consume. Although most Americans get adequate amounts of vitamin A from food, almost everyone is significantly deficient in vitamins D and K2 because of our lifestyles and changes in our modern diets. Vitamin D helps transport calcium from your intestines, and vitamin K2 helps activate the proteins needed to pull the calcium from blood and direct it into your teeth and bones. Without sufficient amounts of these nutrients, your teeth will not be able to grow healthy and adequately protect themselves against damage.11 (See Chapter 5 for more on vitamins.)

•pH balance

pH is a measurement that allows us to know if a solution is acidic or alkaline. It ranges from 1 (acidic) to 14 (alkaline) with 7 being neutral. What you put in your mouth, and how often, affects the delicate pH balance of your oral microbiome. Eating acidic foods and sugar are just two ways that we disrupt the pH balance, but smoking, drugs, and using harsh toothpastes and mouthwashes also tilt the balance toward the acidic, allowing the bad microbes to multiply. The more alkaline your saliva, the more it favors the “good” bacteria, and the more acidic the pH is, the more the “bad” microbes thrive.

•Lack of saliva

Dry mouth affects about a third of the population, and most people suffer from it at some point. Some causes are mouth-breathing, medical issues, medications, poor diet, and stress.

•Genetics

Even though people commonly blame their ancestors for their oral health problems, only 10 percent have genetic causes. Ninety percent of all cavities are related to the environment or are associated with oral care, which means they are controlled by us.12

•Antibiotics

Antibiotics, antibacterial products, and potent essential oils can decimate the oral microbiome.

•Poor oral care routine

Poor brushing and flossing can result in biofilm that becomes too thick, turning into tartar or calculus, which tilts the balance from oxygen-dependent aerobic bacteria to opportunistic and aggressive anaerobic bacteria.

•Harmful oral care products

Many oral care products indiscriminately kill the oral microbiome, disrupting the delicate balance. They may transform beneficial microbes into a pathogenic state or allow new, more opportunistic ones to take hold. The need for this delicate microbiome balance is why I caution everyone against using random, over-the-counter toothpastes and mouthwashes, especially those that contain antibacterial ingredients or alcohol. Please refer to Chapter 5 for a comprehensive oral care checklist and a full list of Mouthstanding™ oral care ingredients and products for you and your children—and a list of Mouthrageous™ ones you should avoid at all costs.



The good news: Just as the oral microbiome can shift from healthy to unhealthy, that pattern can also be reversed with simple changes such as having a great oral care routine at home and maintaining regular visits to your dentist.

The great news: We now understand more than ever about the various mouth microbes and what they do. In the future, I predict we will have individualized probiotic and prebiotic products, designed with your individual microbiome in mind—to support the optimal health of your unique oral habitat.

THE SIMPLE THEORY VS. THE COMPLEX REALITY

One of the first things I learned when I started to drive was that objects in the mirror are closer than they appear. And one of the first things I learned as a scientist was that processes in the body are a lot more complex than they appear. They are so complex that we try to simplify them so that we can understand. We create a simple theory to explain a complex reality. And in the process of simplifying, we often overlook important information.

Our cells and body parts do not work independently or in a vacuum. There is a tremendous amount of detailed cooperation and collaboration between the functions of our cells and organs. For example, imagine the intricate interaction it takes to play the piano. Your brain sends signals to all ten fingers with ten different instructions to play ten different notes, and then your fingers have to respond at just the right tenth of a second. The workings of cells and organs happen in a precise sort of concert too. They move and grow together. What affects one part affects the whole. Neighboring tissues can produce chemical signals that affect how quickly each one grows, or they push or pull, making each other grow in different directions. The palate is a great example of how neighboring tissues and structures influence each other’s growth.

Your palate is the roof of your mouth, and it’s also the floor of your nose. Think of it as a two-unit duplex with your mouth on the bottom and your nose on top. The development of your mouth has a direct impact on the development of your nasal cavity. This is why a narrow jaw with dental crowding can also lead to a constricted airway and result in sleep-related breathing problems such as snoring or sleep apnea.
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Your tongue also has an important role to play. If it is positioned properly against the palate, it helps the palate grow into the proper shape. As you will learn later, many other factors can impact the growth of the palate, including breastfeeding—or a lack thereof—and whether you breathe through your nose or mouth. Breastfeeding is just one example, but it’s a good illustration of how a seemingly unrelated factor can have lifelong consequences, like crooked teeth, impacted wisdom teeth, airway problems, sleep disorders, and a host of other systemic health issues.

When it comes to both growth and function, it’s all about complexity and cooperation. Think about how much coordination it takes for your body to carry out the functions you perform every day. For example, chewing requires complex coordination between your tongue, teeth, salivary glands, jaws, temporomandibular joint, lips, cheeks, palate, and brain. Swallowing is incredibly complicated, too, requiring a series of voluntary and involuntary actions and reflexes. But don’t think about it too much or you might choke!

This glorious complexity gets overlooked when we approach our bodies with a simplified understanding. It doesn’t serve us very well, especially when we expect a “quick fix.” For example, let’s say that you’re having difficulty sleeping. You see a doctor and the simple theory emerges—you have “insomnia.” You take a sleeping pill and hope for the best. However, insomnia might be a symptom of a much more complicated underlying issue. Maybe it’s the result of gastrointestinal problems, like acid reflux. Maybe you’re suffering from sleep-disordered breathing, like sleep apnea, and those sleeping pills are actually dangerous because they prevent your body from rousing itself when it needs oxygen. And while you’re missing the big picture, you may be creating more problems, like the side effects of sleeping pills.

When there are problems, like insomnia, they often run much deeper than the obvious symptoms they create. Symptoms are red flags, not problems in themselves.

A NEW TWIST ON THE “NATURE VS. NURTURE” DEBATE

When a new patient comes into my practice, I often hear them say, “My parents had bad teeth, so I have bad teeth too.” But our hereditary characteristics have a much smaller impact on our oral health than we give them credit for. In fact, our habits and behaviors make a much bigger mark than any genetic factors. How could that be?

The answer is epigenetics.

But I’m getting ahead of myself.

Let’s back up for a minute. The debate over nature (the genes we are born with) versus nurture (lifestyle and environmental influences) has been going on for a very long time. And the more we’ve learned about how genes work and are expressed, the more complicated the nature vs. nurture picture has become.

Jean-Baptiste Lamarck, a 19th-century French biologist, is famous for the idea that acquired characteristics could be inherited. In other words, Lamarck believed that a person could pass on the traits they gained through experience. For example, he thought you could build up huge muscles by working out and then pass those muscles on to your offspring.

Charles Darwin seemingly debunked that idea when he published his famous On the Origin of Species in 1859. Darwin believed evolution was about changes over time by random mutation and natural selection—favorable genes that contribute to an animal’s survival get passed on. So, successful animals—ones that manage to reproduce—are the ones who pass their DNA on to the next generation: survival of the fittest. For Darwin, it had nothing to do with acquired traits—big muscles or bilingualism or expert marksmanship—and was all about which genes gave a creature an advantage that allowed that creature to have babies.

Almost a century later, in 1953, James Watson, Francis Crick, and Rosalind Franklin discovered the double helix structure of DNA. It was the first time that people started to understand that this molecule with its mysterious code was responsible for determining how we look and, in many ways, who we become. Following this discovery, science entered a period of frenzy as everyone worked to understand what DNA was doing. In 1990, the Human Genome Project set out to decode the entire human genome.

The Human Genome Project was an immense step forward in our understanding, but it was also something of a letdown. There weren’t nearly as many genes as scientists expected to find, and they still could not figure out how DNA can code for so many dizzying variations.

We began with a simple theory. Scientists believed we would find a gene for everything from eye color to depression. But as the genome map emerged, complexity emerged with it. Once we began to understand the blueprint, we realized that the blueprint could change.

GENETICS (HOW DOES THIS STUFF WORK?)

If you aren’t familiar with how DNA works, it may feel like an intimidating topic. But, while the intricacies are complicated, the general structure and function of the DNA molecule is quite easy to get your head around.

Say you want to build a house. You’ll need a blueprint to give you detailed instructions on where all the rooms are, how big they are, how the plumbing or electrical system is laid out, and many other details. When it comes to our bodies (and the bodies of every other living organism), these instructions are encoded in the DNA molecules inside every cell.

Nearly every cell in your body has the same DNA. Some parts of the DNA strand instruct your body to build a liver, other parts code for the brain, some parts give you blue eyes, and others shape your mouth.

The entire YOU blueprint is present in each of your cells. That’s why, theoretically, you only need one cell to clone an entire organism. One cell gives you all the information.

DNA unzips and is copied to form proteins; proteins do most of the work in cells; cells make up tissues; tissues make up organs; and organs work together to form, well … you.
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CHEW ON THIS

The structure of DNA—the double helix—resembles a twisted ladder.
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The rungs of the ladder are made of nucleotides. Each nucleotide has a backbone and a base. There are only four types of these bases, and each type has a letter: A (adenine), T (thymine), C (cytosine), and G (guanine). You can think of these four bases (A, T, C, G) as four letters in an alphabet or four notes in a musical instrument. DNA uses only four bases over and over again in different sequences to express itself in infinite ways, creating all the species in the world.

Bases play favorites. A always binds with T, and C always binds with G. Each rung of the DNA ladder is a pair of bases that meet in the middle.

The human genome contains about three billion of these base pairs. A typical gene—a unit of heredity—is approximately 1,000 base pairs.

The things DNA “makes” are proteins, which are large but very versatile molecules. Proteins do most of the work in cells and are involved in transport, structure, function, and regulation of the body’s tissues and organs.

In order for DNA to instruct the cell to create a protein, the cell has to read the DNA code. So, the twisted DNA ladder “unzips” and the exposed nucleotides bind to new pairs, creating a copy. That copied segment is the code for one particular protein that is built to do something specific and necessary for the body.
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EPIGENETICS—WHAT GETS TURNED ON, AND WHERE

You might be wondering, if DNA is in every cell, and it codes for everything, how does a liver become a liver and not, say, a tooth or a heart? How does the body determine what information is used, when, and where?

Let’s go back to our house analogy. When you need to do the plumbing for the kitchen, you turn right to that section in the blueprint. You probably don’t read all the pages of the blueprint from front to back. It’s the same with DNA. In the liver, only the parts of the molecule relevant to the liver turn on, while the rest of the molecule sits dormant.

How does the body know what to turn on where?

There are a lot of factors that affect what turns DNA off or on, in a given location. In some cases, proteins bind to the DNA molecule in specific places, based on a sequence of nucleotides.

There are other things that affect where DNA is copied, too, that aren’t just the code itself.

Often, there are compounds stuck to the outside of the DNA molecule. They are little molecular hangers-on, and they can affect what is copied, and where. These molecules can come from the environment, and they can be inherited. They have a profound impact on the expression of genes, for good and for bad.

When these molecules attach, they don’t change the actual sequence of the DNA—the code of nucleotides—but they can still be passed on through the generations. They can stay stuck!

This is called epigenetics (“epi” means “on” or “on top of”). Remember how I just said these compounds can come from the environment? The fascinating new science of epigenetics studies the influence of environment and lifestyle on the expression of genes, and how those acquired epigenetic changes can be inherited.

To put it another way: if things can attach to the outside of DNA and change the way it’s expressed, then our heredity is about much more than a code we’re born with. It’s about our environment too! The function of the DNA molecule itself is both nature and nurture.

Continuing with our house analogy, a good way to understand how epigenetics works is to think of the DNA sequence as the text in that blueprint to build a house. Epigenetics would be as if someone used a marker to cover parts of the letters or words so they couldn’t be read, or highlighted certain parts to emphasize their importance. Again, epigenetic influencers don’t alter the genes themselves, but they do change the way those genes are expressed.

Lifestyle choices, oral care habits, stress, exposure to environmental toxins, that cigarette you just smoked, that extra time at the gym—these can affect what sticks to your DNA. And what sticks to your DNA can change how your body functions, and how the bodies of your babies function and look, from hair color to intelligence to the size of their mouths.

Lamarck has been ridiculed in biology circles for nearly two centuries, but in a way, he was correct! Acquired traits can be passed on. And it’s because of epigenetics.

Here’s an example of epigenetics in action: A 2018 study in mice showed that the benefits of exercise may in fact be inherited through epigenetics, at least when it comes to brain benefits.13 Researchers in Germany found that a physically active father may have smarter children, even if he didn’t start exercising until adulthood.14

In another study, researchers were able to show that fear can potentially be passed on to future generations.15 They conditioned mice to be fearful of a particular scent (acetophenone or cherry blossom) by exposing them to the smell alongside a mild electric shock. Eventually, the mice would shake from fear when exposed to the scent, even in the absence of a shock. The offspring of those mice (for two generations!) would also shake when exposed to the scent of cherry blossoms, even though they had never been exposed to the electric shock accompaniment. The researchers even identified the actual brain changes responsible for the scent response.

Here are additional examples that researchers increasingly believe are due to epigenetics:


•Children born to pregnant women who smoke have a greater chance of developing asthma.16

•Boys who overeat during their prepubescent years may end up having children and grandchildren with significantly shorter lives.17



The meaning of this is truly staggering. Your father’s gym habits could have affected your intelligence. Your mother’s smoking habit could be affecting your lungs. Your grandfather’s lifestyle choices could be impacting your life expectancy. Your parents’ fear of dentistry could be making you fearful too.

It’s fascinating (and a little disturbing) to think about the potential implications of this revelatory new insight into our genetics. If the environment is affecting how genes are expressed, what in the environment is having the greatest impact? There are so many environmental factors to consider, like exercise, smoking, and stress, but another big one, maybe the biggest of all, is diet.

We put food in our bodies every day. Our digestive systems break that food down into the building blocks of our bodies. Our cells are constantly interacting with those building blocks—vitamins, minerals, proteins, carbohydrates, and fats, but also preservatives and all sorts of other laboratory-created compounds.

Here’s an example of how nutrition interacts with DNA. One very common epigenetic molecule (one of the most common hangers-on) is a methyl group: CH3. It’s a molecule made up of a carbon atom and three hydrogen atoms and it sticks on the DNA molecule like angry on a wet cat. Nutrients such as folate and vitamins B12, B6, and B2 are essential raw materials for methylating DNA.18
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Methyl groups are essential for the proper functioning of DNA in many contexts. But over- or under-methylation—where DNA has way too many or two few attached methyl groups—can cause all sorts of problems. For example, a lack of key vitamins in one’s diet can result in under-methylated DNA. Both under- and over-methylation have been connected with chronic physical disease, mental illness, and premature aging.19

WHAT DOES IT ALL MEAN?

Put simply, our diet and lifestyle choices matter a lot more than we may have imagined.

Once again, let’s continue with our house analogy. If you use subpar materials, or cut corners during construction, you’re going to have problems. The roof might leak, the windows will be drafty, the drywall will crack, and the pipes will burst. Your house will deteriorate quickly, and if you planned to live there, you’ll be in trouble.

Your body is just like that house. If you eat subpar foods without enough vitamins, minerals, and other essential nutrients, you’re going to have problems. Your mouth might not develop correctly, your body will be weaker, and you will be more likely to succumb to illness and the ravages of age. If you planned to live a long, happy life in that body, you’ll be in trouble.

The fact is, we have a long way to go to understand exactly how most epigenetic changes affect our health and our children’s health, but we are learning more every day. The most important takeaway is that our habits and lifestyle choices really matter when it comes to the health of our babies. Eating healthy, exercising, and yes, taking care of your mouth, can positively influence your epigenome. If motivating yourself into a healthy lifestyle is hard for you, remember you are not just changing your reality—your behavior today can affect the evolutionary cards dealt to your children, grandchildren, and beyond.

THE GIVE-AND-TAKE OF EVOLUTION

In Darwin’s theory of evolution, “successful” traits get passed on.

Consider this scenario: A certain area is populated by many hard-shelled beetles, but few other insects. There are birds in the area, but most don’t have beaks sharp enough to break the beetles’ shells, so they can’t digest them. Many of those birds die of starvation before they reach reproductive age. The few birds who do have sharp-enough beaks eat well and go on to create healthy eggs and healthy babies. Those babies grow up, and most of them also have sharp beaks, because their parents did. Sharp beaks get reproductively selected for, and, over generations, all the birds in that area have sharper beaks than their ancestors.

This is how Darwinian evolution works. The environment puts pressure on the animals that live there, and that pressure influences the evolution of those species of animals. The creatures that can survive the challenges have babies. The creatures that can’t, don’t.

There is often a cost versus benefit when it comes to evolution. When something changes to accommodate something environmental (such as a new food source) or something intellectual (the ability to talk), it often results in losing something else. Changes present their own challenges!

For example, the first hominins in Africa, a variety of species that later evolved into humans, started walking on two legs around four million years ago. This adaptation allowed them to thrive in a difficult environment, but the upright posture combined with downward-facing nostrils meant that air had to take a 90-degree turn as it entered the skull.20 This disruption in air flow was an evolutionary trade-off—worth it for the added mobility of a two-legged stance, but a compromise, nonetheless.
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Another evolutionary trade-off: around two or three million years ago, human brain size exploded to three times the size of a chimpanzee brain (our closest living relative). This led to an increased learning capacity and enhanced motor skills. But, as our brains grew, our faces became more vertical, and our mouths became smaller.21

Then, about a million years ago, there was another big shift. The larynx in the throat descended relative to the soft palate.22 This vastly improved speech, something that has allowed us to advance far beyond all other animals. But it also resulted in a rearrangement of parts of the throat and airways, making breathing and swallowing less safe and more challenging than it is for other animals. That’s why it’s relatively easy for humans to choke, why a drink can shoot out of your nose when you laugh, and why many of us have airway problems like sleep apnea. But, in the scheme of things, those are reasonable prices to pay for the ability to talk.
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While our faces may be a bit nicer-looking, the reduction in size of the human mouth has made it more likely that we’ll have oral-health problems. And without optimal nutrition and lifestyle habits, these problems have been compounding.

Our mouths have continued to get smaller and smaller, and it’s not all because of genetics. The advent of stone tools to cut food and cooking to soften it reduced our ancestors’ need for larger jaws. The transition from foraging to farming followed by the Industrial Revolution further expedited the miniaturization of our mouths.

Our modern, soft, sugary, processed foods not only lack the necessary nutrients for the healthy growth and development of the mouth—they are also too easy to eat. When it comes to muscles, you use them or lose them. And our bones respond to mechanical loading during growth. When we eat soft foods, it weakens our jaw muscles and bones, and results in smaller mouths.23 Before the Industrial Revolution around 200 years ago, impacted wisdom teeth were almost unknown. Today, over 70 percent of us suffer from them. Once upon a time, our larger jaws provided plenty of room for our teeth. Today’s children have such crowded teeth that more than four million Americans now wear braces at any given time.

What is alarming is that while genetic changes in evolution can take hundreds of thousands (or even millions) of years, epigenetic changes can happen in a single generation. I see this in my own practice. I’m frequently asked by parents why they have straighter teeth than their children.

HOW IT ALL BEGAN: A BRIEF HISTORY OF FOOD

Here we are, 21st-century America. Our “Standard American Diet,” for which the acronym SAD says it all, is a disaster and a significant contributing factor to chronic disease. Processed foods, simple sugars, and empty calories don’t support our cells and microbiomes the way they should, and this impedes the healthy growth and development of our mouths and facial structures. Our gut microbes that need complex carbohydrates, fructose, healthy fats, and other vegetable-based nutrients are starving. The sugar we eat upsets the delicate balance in our mouths, too, creating the perfect conditions for destructive bacteria to thrive.

If you’re like most Americans, chances are your diet is a combination of cooked, soft, and highly processed food, much of which is significantly modified from the way nature originally intended. While other species spend a significant part of their waking existence acquiring, chewing, and digesting natural food, we take a few steps to the refrigerator, grab what we want, and indulge. As a comparison, a chimpanzee typically spends about half of the day feeding and chewing his food.24

The invention of simple food preparation tools approximately 2.5 million years ago was a turning point in the evolution of human diets. These tools were used to cut meat and plants and remove marrow from the bones, and they were also used for pounding and tenderizing tough foods.

At some point, 250,000–700,000 years ago, our ancestors added cooking to food preparation, which was another significant turning point. Cooked food not only tasted better—humans were evolving to appreciate a wide range of flavors due to the way the nose, mouth, and throat were developing—but it also presented some other key evolutionary advantages. Cooking allowed for better digestion of certain proteins and carbohydrates, it removed harmful microbes and parasites from the food, it extended food storage time, and it made food easier to chew. Our prehistoric ancestors probably had to chew at least twice as much as a typical modern human.25

Aside from environmental and social factors, these changes in what people ate and how they prepared their food may have provided the additional calories and nutrients that allowed the brain to grow larger. But they were also related to the evolution of smaller faces and mouths.26

Up until 15,000 years ago, our ancestors lived as huntergatherers, and most of their food was obtained by foraging. Around 10,000–14,000 years ago, many human populations around the world, independently of each other, started experimenting with agriculture. There is a lot of evidence that foragers had stronger bones and teeth than the farmers who came after them.27, 28

This agricultural revolution had a significant impact on our civilization, for good and bad. With control of the crop against natural droughts and floods humans could build a food surplus for the first time in history. This meant that not everyone had to be involved in hunting or gathering food, which led to the specialization of labor (cooks, mechanics, writers, engineers, teachers, dentists, etc.) and allowed large population centers to flourish.

But the agricultural revolution also had some unintended consequences. Since we were picking out certain seeds over others—planting the seeds from plants that tasted better or looked prettier—we were inadvertently tinkering with the crops’ DNA. For example, about 9,000 years ago, farmers started selectively breeding a wild grass on the American continent known as “teosinte” for size and taste.29 Over the following few thousand years, that grass transformed into the crop we know as corn.

[image: ]

In another example, selective breeding over thousands of years has changed a tiny, bitter fruit into the giant, red, sweet watermelon on our modern tables.30 Today, the rate of selective breeding has been accelerated by more advanced techniques like genetic engineering to develop varieties of fruits and vegetables that can ward off pests or withstand drought.

We have also been selectively breeding livestock like cattle and sheep, changing their shape and size to please our palates. In the case of these domesticated animals, we have accelerated the rate of change with artificial growth hormones, antibiotics, and other growth- and development-related treatments.

As we were changing the taste and appearance of plants and animals on the outside, we were also changing their composition on the inside: removing certain nutrients and adding others. For example, in the case of corn and watermelon, we have more than tripled the percentage of sugar in these crops as compared to their natural variations.31

With the advent of farming around 12,000 years ago, we significantly changed our food supply in the blink of an evolutionary eye. Meanwhile, humans have not had any significant macroevolutionary changes in 60,000–200,000 years. Our mouths and bodies have not kept up with the rapid changes in our diets, and this has affected our oral and physical health.32

Over the past 1,000 years, change has continued to speed up. From the introduction of sugarcane to the Industrial Revolution, food and culture have worked together to change our diets and habits for the worse. The Industrial Revolution forced entire families to move from rural to urban areas, and higher costs and low wages required more women to enter the workforce.33 As women went to work, breastfeeding became more difficult, and sugar-filled formula took its place. The migration to the cities also required food that could be easily stored and transported without spoilage for long distances. The mass production and distribution of processed foods brought new, easy, nutrient-deficient sustenance to more and more people. During the last 250 years, farming practices and the use of artificial fertilizers, pesticides, and herbicides have depleted the natural fertility of soil.34 We are inundated with all manner of unhealthy, damaging food and drink: sodas that are almost more sugar than liquid, fast food, microwavable entrees, and everything else we see in the frozen food section of the local supermarket.

It’s fascinating to look at how culture has shifted to accommodate the shifts in diet and the subsequent health-related consequences. For example, once upon a time, sugar was a delicacy—something enjoyed only by the wealthy and prominent. As such, tooth decay was a symbol of wealth and prosperity. Queen Elizabeth I was famous for her love of sugary foods and for her decayed, black teeth. During that period, cavities were a rich man’s disease (or rich woman’s disease, in the case of the queen). People would actually blacken their teeth to appear more well-to-do.35

THE EVOLUTION OF CAVITIES

While we were busy tinkering with seeds, altering our food, distributing cola across the continental U.S., and formula-feeding our babies, the bacteria in and on our bodies were busy too. They were busy evolving. Human evolution takes a very long time. But bacteria evolve quickly. Often, bacteria produce multiple generations in a single day (a generation takes from about 12 minutes to 24 hours, depending on the organism and the conditions).

One bacterium in particular has evolved in direct response to the rise of human civilization—capitalizing upon our long-standing love affair with sugar. It’s called Streptococcus mutans, and it’s one of the primary bacteria responsible for cavities.36

Around 10,000 years ago, the population of S. mutans increased significantly. It was about the same time that humans started farming, significantly increasing the amount of carbohydrates in their diets. Over the years, S. mutans got better and better at breaking down sugar, and at surviving in the acidic environment of a starch-filled mouth. As you might expect, as S. mutans evolved to thrive in the mouths of carbohydrate-fed humans, cavities became more and more common.
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We created a monster!

Today, thanks to our Frankensteinian S. mutans, you have to brush, floss, and visit the dentist regularly, even if you eat well.

RESTORING THE HABITAT

Eating as many natural, whole, organic foods as possible is a great first step. Avoiding excess sugar and processed foods will go a long way toward supporting your biology. But we’ve not only changed the nutritional composition of our foods for the worse—the bacteria we’re contending with today are some tough stock too. Today, it takes more than good eating to keep your mouth and body healthy.

It seems the more we learn, the more we realize that there has been much greater wisdom in nature than we ever gave it credit for. Maybe it’s time to gain some humility: stop interfering with nature and work with it instead. Millions of years of evolution will inevitably create more elegant, balanced solutions than a few centuries of scientific inquiry ever could.

With that in mind, here are a few things you can do to help your microscopic cohabitants:


•Eat as much natural, whole, organic, fermented, and high-fiber foods as possible.

•Decrease consumption of sugar and processed foods.

•Avoid frequent snacking throughout the day.

•Reduce stress, as it may impact bacterial diversity.37

•Exercise regularly to boost your “good” microbes.38

•Quit smoking.39

•Get at least seven hours of quality sleep every night (more on this in Chapter 3).

•Get dirty: play outside, work in the garden, and so on.

•Get a pet to increase your overall microbial diversity.40

•Avoid antibiotics as much as possible.

•Avoid antiseptic cleaning products.

•Avoid antibacterial soaps.

•Don’t use harsh toothpastes and mouthwashes (more on this in Chapter 5).

•Take care of your mouth.

•Parents-to-be: consider natural (vaginal) birth and breastfeeding.




CONNECTING THE DOTS

Eating well, sleeping well, breastfeeding, avoiding antibiotics whenever possible, visiting your dentist regularly, and practicing good oral hygiene are all ways you can protect your health, the health of your children, and the health of future generations. So much of your story really is in your hands.






CHAPTER 2

PREGNANCY, INFANCY, AND EARLY CHILDHOOD


IN THIS CHAPTER

•The crucial role of a healthy mouth in conception and pregnancy.

•The reason why baby teeth are necessary (and how to care for them).

•The case for breastfeeding.

•Tips on how to keep your child’s mouth in tip-top shape.



Getting ready to have a baby can be a time of excitement and joy: trying to get pregnant, then waiting for your baby to arrive, guessing the sex of the baby, picking out names, decorating the baby’s room, and daydreaming about what they will be like. For many people, it’s one of the most precious times of life, and women tend to work hard to take good care of themselves during this time. They eat well, avoid potentially dangerous foods or medicines, exercise, go to regular doctor or midwife appointments, and otherwise do all they can to ensure the health of their growing child.

However, while expectant mothers are told not to drink or smoke, to avoid lunch meats and mercury-containing fish and soft cheeses, they aren’t made aware of the importance of caring for their mouths. It’s one of many examples of a situation in which oral health is overlooked or underplayed. It might be the most important example of them all because it directly affects the health and safety of both mother and baby.

We’ve known for over a century that you can’t have a healthy body without a healthy mouth. Now, we are learning that you may not be able to have a healthy pregnancy without a healthy mouth, either.1 Sometimes, an unhealthy mouth means you can’t even get pregnant in the first place.

BEFORE PREGNANCY

If you and your partner are thinking about getting pregnant, you should both go to the dentist. This is good advice for anyone, but especially if you know your oral health isn’t the best. Why? Because unhealthy gums may cause infertility! A recent study showed that the presence of a common periodontal bacteria in saliva that indicates poor oral health was three times more prevalent in women who did not become pregnant and was associated with a significantly increased risk of infertility.2

This isn’t just important for women; it’s important for men too. Gum disease can lower sperm count and negatively impact sperm quality and motility.3 And the bacteria in the mouths of both parents can be transferred to their baby after birth. (More on this later.)

DURING PREGNANCY

There may be a good reason why periodontal disease prevents pregnancy: it’s dangerous for the developing fetus. Periodontal infection has been linked to several medical conditions relating to pregnancy, including premature birth and low birth weight, both of which can have short- and long-term health consequences for the baby.4 Periodontal infection—or gum disease—is a serious gum infection that can not only result in dental problems but can introduce bacteria to the bloodstream with whole body consequences.

Maternal oral health affects both the mother and her developing baby. Numerous studies report that poor oral health raises the mother’s risk for gestational diabetes and preeclampsia, a dangerous pregnancy complication.5, 6 And oral health extends to airway health. In fact, up to 46 percent of all pregnant women snore. And women who snore habitually are three times more likely to deliver developmentally delayed babies.7 Sleep apnea tends to worsen during pregnancy as well, from weight gain and the baby pushing against the diaphragm. Obstructive sleep apnea (OSA) is also associated with health risks for both mom and baby and is another problem an airway-focused dentist can help address.

Pregnant women with obstructive sleep apnea have a fourtimes-higher risk of hypertension, and twice the risk of gestational diabetes. Babies of obese pregnant women with sleep apnea are about twice as likely to need a C-section and three times more likely to need neonatal intensive care, and about 75 percent of babies born to moms with OSA have lower birth weights and lower Apgar scores (a test used to assess a baby’s health soon after birth).8 All of this makes sense if you think about what obstructive sleep apnea does—it limits the amount of oxygen in your body. You literally can’t breathe! Of course, this would have detrimental effects on a mom and her developing fetus.

Pregnancy is a tough time to care for one’s mouth. Nausea and vomiting may make brushing difficult. The acid from vomit may damage teeth directly, especially the top front teeth. It may seem counterintuitive, but pregnant women should avoid brushing right after vomiting, since that’s when the teeth are the most vulnerable to degradation (I know, it’s gross, but a rinse with water is still okay). Pregnancy can bring other unpleasant mouth problems, too, like bad breath (halitosis) and more mobile teeth, especially in the last trimester.9

Food cravings, another common pregnancy issue, often mean dietary choices aren’t the healthiest—an increase in sugar or carbohydrate consumption can provide tasty food for harmful oral bacteria. And hormonal and immune system changes during pregnancy make pregnant women more susceptible to a common form of gum inflammation called pregnancy gingivitis. Increased bleeding and gum sensitivity are thought to be a result of higher progesterone levels and the effects of pregnancy on the cardiovascular system.10

Pregnancy is one of the most important times to see a dentist, and paradoxically, when women tend to visit the dentist the least. In California, only one-third of pregnant women see the dentist during pregnancy.11 That’s half as many as who go during a typical nonpregnant year. It makes sense: between doctor visits for baby checkups, preoccupation over baby preparation, physical discomfort, work demands as women prepare for going on leave—it’s an overwhelming time to do just about anything! Who feels like going to the dentist?

To complicate things further, many dentists are reluctant to treat pregnant women because of unclear guidelines or a lack of experience. The message these women get is, “We’ll just wait until you have the baby,” which is exactly the wrong message! Dentists and physicians should be encouraging pregnant women to go to the dentist as much as they can.

I know what you’re thinking: “But, Doctor, how does bacteria up here in my mouth affect a growing baby down there?” There are two possible paths:


1.The oral bacteria or its toxins get into the mom’s bloodstream, gaining access to the fetoplacental unit where they can cause a local infection or an inflammatory response.

2.The inflammation produced in the mouth in response to bacteria leads to an overall inflammatory response in the mother, and that process triggers negative outcomes for the fetus, like preterm birth.12



THE RISKS OF PRETERM DELIVERY

The last few uncomfortable weeks of pregnancy are a critically important time for a developing fetus. That’s when the lungs and immune system mature. The baby prepares for a life outside its safe, sterile home, where all manner of environmental assaults from bacteria to viruses to toxins are just waiting to attack. Preterm birth is considered to be less than 37 weeks of gestation, and low birth weight is less than 5 pounds, 8 ounces. Globally, more than 15 million babies (one in every ten live births) are born too soon every year and, as a complication of preterm birth, more than one million children die annually. In the U.S., one in eight infants are born preterm. That’s double the rate of other industrialized Western countries, like those in northern Europe.13

The earlier a baby is born, the more likely it is to have medical and/or oral health problems. Common challenges include difficulties with breathing, weight, body temperature, feeding, digestion, vision, hearing, and even some life-threatening conditions like brain or pulmonary hemorrhage, infections, or neonatal respiratory distress syndrome.14 Even when babies recover from these conditions, many will continue to have significant related problems in the future, including poor motor skills, cognitive and intellectual impairment, and learning difficulties. They often have oral health problems, too, including enamel hypoplasia (thin enamel that makes teeth vulnerable to decay), dental crowding, and airway/sleep problems related to the underdevelopment of their jaws.15

For many years, we’ve known of risk factors that may affect or cause preterm birth, including smoking, consuming alcohol or drugs, poor prenatal care, poor maternal nutrition, and urinary tract infections. However, we have only recently learned about the significant impact of poor oral health and periodontal disease on the timing of birth.16 As discussed earlier, the optimal time for periodontal intervention is before getting pregnant, but as the saying goes, “Better late than never.” Recent research at the Perelman School of Medicine at the University of Pennsylvania found that women who were successfully treated for gum disease during pregnancy had only a 10.5 percent rate of premature birth as compared to 62 percent of the women where treatment was unsuccessful.

Periodontal disease has also been identified as a potential cause of low birth weight. Globally, 80 percent of newborns who die every year have low birth weight. According to the Centers for Disease Control and Prevention (CDC), “babies with a birthweight of less than 5.5 pounds may be at risk of long-term health problems such as delayed motor skills, social growth, or learning disabilities.”

My aim here is not to add worry to parents who may already be worrying! I simply hope to raise awareness about the often-overlooked connections between maternal oral health and fetal well-being. It’s not something doctors tend to mention, but oral care truly is an important part of prenatal care. As you’ve read before, the solution is relatively easy. All you need to do is go to the dentist, brush, floss, use safe and effective oral care products, and be aware of the condition of your teeth, gums, and airway.


DENTAL CARE DURING PREGNANCY
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First Trimester: Traditionally, dental treatment, particularly elective dental procedures (root canals, extractions, restorations), are avoided during the first trimester. Emergency procedures, however, are typically indicated at all times during pregnancy. This is a good time to consult with your physician if you have any concerns.

Second Trimester: During the second trimester, the fetus undergoes tremendous growth and maturation. During this time, the teeth are forming and are susceptible to malformation. Even though you want to avoid extensive restorations and comprehensive treatment during pregnancy, necessary treatment is generally considered safer during the second trimester and the first half of the third trimester.

Third Trimester: After the first half of the third trimester, you should avoid elective procedures.



DENTAL X-RAYS

There are legitimate concerns about the use of X-rays during pregnancy, related to fetal exposure to ionizing radiation. To put things in perspective, though, a CT scan of the heart produces approximately 12 mSv of effective radiation, while two high-quality, intra-oral digital dental X-rays produce as little as 0.002 mSv.17 In other words, you would have to take two high-quality/low-radiation dental X-rays every day for 16 years to equal the radiation of one CT scan.

The American Dental Association (ADA) and the U.S. Food and Drug Administration (FDA) agree on dental X-ray exposure during pregnancy. “Dental radiographs for pregnant patients may be prescribed according to the usual and customary selection criteria.” Therefore, it is generally accepted that exposure to any dental X-rays required for the management of a pregnant patient in most situations should not place the fetus at increased risk. Having said all of that, if you’re still concerned about X-rays during pregnancy (as a parent myself, I can certainly understand), there is good news: there are now no-radiation cavity detection technologies available! Ask your dentist.

OTHER MOUTH TIPS FOR PREGNANCY

Think about the mouths of all the caregivers in your child’s life. The health of your mouth doesn’t just matter prenatally for your baby. It affects your baby’s ongoing wellness too! Early on, the bacteria in your mouth will seed your baby’s bacteria. If you have “bad” bacteria in your mouth, you can pass it on to your baby. For example, transmission of Streptococcus mutans from mother to infant increases the risk of cavities. Did you think your child would inherit the color of your eyes and their dad’s height but not the cavity-causing bacteria in your mouths? Think again!

Your new baby can catch cavity- and gum disease–causing bacteria from everyone around them, including parents, siblings, nannies, and grandparents. That even extends to the family pet! When I was in college, I came across a case where a child presented with advanced gum disease—way worse than you’d typically see in a child. They tested everyone in his family to try and find the source of the bacteria ravaging his mouth, but with no luck. Finally, in desperation, they tested the family dog and found the culprit. The dog was the source of the destructive bacteria that was making the child sick. Studies have actually shown that a dog or other pet with good oral health can help a child develop a healthy microbiome! This is not an argument for getting rid of your pet. However, you should be taking care of their mouth alongside everyone else’s.

Wear your CPAP or oral devices if you have sleep apnea. This advice is good for anyone with sleep-disordered breathing, but especially so for pregnant women. As discussed earlier, pregnancy can make breathing more difficult and neither the pregnant mother nor the developing fetus can afford any interruption in oxygen.


CHEW ON THIS

If you had obstructive sleep apnea during pregnancy, you had a higher risk for a C-section. If you had a C-section, your baby may not have received the full spectrum of bacteria they would have gotten on the trip through the vaginal canal. A depleted microbiome can affect a baby’s oral and physical health. In an effort to recolonize these infants, some physicians and midwives are taking swabs of vaginal bacteria from C-section moms and transferring them to the infant’s skin. It’s just one interesting example of modern medicine working with the complex biology that’s been there all along.



The overarching lesson here: a parent’s mouth can affect their baby’s health in many direct and indirect ways. Taking care of your mouth is one very important way that you can take care of your baby.

THE BABY IS BORN!

The day has finally arrived. You’re holding your precious baby in your arms, studying that little face, checking fingers and toes, and marveling at the magic of it all. How could you have made this fully formed human being? Maybe you’re imagining everything you’ll do together—the places you’ll go, the adventures you’ll have. It’s all laid out before you like a tapestry. There’s suddenly so much meaning in every little thing.

It’s amazing how many feelings can happen at the same time. While you wonder at the miraculous nature of life, you’re already worrying about all the decisions, the responsibility, and the immense weight of ushering a new life through the world. While you cry with joy, fear is there, too, along with worry and love and sadness and physical discomfort and the most profound sense of peace and contentment you’ve ever felt. Welcome to the happy/sad, thrilling/terrifying, beautiful/ugly life of a parent!

One of the first things I learned in my parenting journey was that decisions are hard. Some can come and go with little consequence, while others can change the direction of your baby’s life. Sometimes, especially in those first few weeks, it feels impossible to know the difference. Some of the earliest and most meaningful decisions parents make are related to a baby’s oral health and development. And one of the most critical of all is whether or not a mother decides to breastfeed. There are many reasons why a new mother might not be able to breastfeed. It’s a complicated decision. But if you can do it—even for a limited time—the benefits to your baby will be profound.

Minutes after a healthy baby is born, it starts to hunt for the breast. Food is the first thing on a baby’s mind, and rightly so. Colostrum, that first milk, is so full of life-giving ingredients, it’s like gold to a newborn. It contains antibodies, body-building fats, and just the right blend of sugars to feed a brand-new microbiome seeded by the mom’s skin and by the birth itself. Colostrum and the breast milk that will follow in the coming days truly are the perfect food for an infant. And not just any infant! Each mother’s body creates the perfect blend for her individual baby. It’s a match made in … evolution.

After lactose and fats, the third-most-abundant ingredient in breast milk is a group of complex sugars called human milk oligosaccharides, or HMOs. Strangely, they cannot be digested by the newborn child.18 For many years, scientists knew these HMOs had to have some purpose, and now we know: it turns out they are food for the baby’s microbes! HMOs are an example of the prebiotics I mentioned in the last chapter. They create the perfect, food-filled environment for the right kind of healthy mouth and gut bacteria to thrive. In addition to HMOs, mother’s milk also introduces live microbes that help colonize the baby’s developing digestive and immune systems.19

In addition to the digestive, nutritional, and immune-system benefits of breastfeeding, the shape of a breast as it flattens against a baby’s palate helps that palate develop into the proper shape. The sucking motion strengthens the baby’s cheeks and jaw, tones the tongue so that it rests on the palate in the proper way, and teaches the baby to breathe through the nose. This helps the jaws grow correctly, reducing future dental crowding.20 This also helps the airways develop properly, preventing breathing problems like sleep apnea. Properly developed face and mandible muscles allow for the anterior positioning of the mandible, leaving room for the tongue, again resulting in less risk of snoring and apnea. All of this can reduce colic and reflux, which can cause enlargement of the tonsils and adenoids (and affect breathing).

The American Academy of Pediatrics (AAP) issued its first document in support of breastfeeding in 1948 and has since updated its support several times with stronger statements as we continue to learn more and more about breastfeeding’s benefits. The current summary page of AAP relating to breastfeeding states: “Breastfeeding is a natural and beneficial source of nutrition and provides the healthiest start for an infant. In addition to the nutritional benefits, breastfeeding promotes a unique and emotional connection between mother and baby.”

In the policy statement “Breastfeeding and the Use of Human Milk,” published in the March 2012 issue of Pediatrics, the AAP reaffirms its recommendation of exclusive breastfeeding for about the first six months of a baby’s life, followed by breastfeeding in combination with the introduction of complementary foods until at least 12 months of age, and continuation of breastfeeding for as long as is mutually desired by mother and baby.21

Breastfeeding provides a protective effect against respiratory illnesses, ear infections, gastrointestinal diseases, and allergies, including asthma, eczema, and atopic dermatitis. The rate of sudden infant death syndrome (SIDS) is reduced by a third in breastfed babies, and there is a 15–30 percent reduction in adolescent and adult obesity in breastfed infants. “As such, choosing to breastfeed should be considered an investment in the short- and long-term health of the infant, rather than a lifestyle choice.”22

Breastfeeding doesn’t just benefit the baby. The mom benefits, too, in some very significant ways. Nursing reduces postpartum bleeding and hemorrhage risk because it increases the production of oxytocin, which helps the uterus contract.23 That same oxytocin is responsible for the joyful feeling mothers experience during breastfeeding. Each additional year of breastfeeding has been shown to reduce breast cancer risk by 4.3 percent.24 Each month of breastfeeding reduces ovarian cancer risk by 2 percent and has been shown to be lower overall in those who have ever breastfed.25 Mothers who breastfeed longer may also be at a lower risk of developing multiple sclerosis.26 And nursing moms can generally return to their pre-pregnancy weight more quickly than those who don’t.

Breastfeeding—and difficulties with it—is the perfect example of how our fragmented health care system can disadvantage our children from the minute they’re born. Each care provider is limited to his or her specialty, and few manage to consider the full picture. Often, new moms aren’t supported enough in their breastfeeding journey. Sometimes milk takes a day or two longer to come in, and well-meaning obstetricians, concerned about weight gain, push formula. Often, they just needed to wait one more day, but introducing formula so early makes establishing breastfeeding that much harder. Latch issues are sometimes too painful and women lack the support of a lactation consultant or caring midwife who could help. Or, there is a physical problem with the baby, like a tongue- or lip-tie, that doctors miss or don’t take seriously.

When my son was born, some of the nurses and doctors were immediately ready to give up on my wife’s breastfeeding. We insisted that we would breastfeed, but even then, we struggled. The medical establishment does a huge disservice to women when it fails to tell them that breastfeeding can be difficult. It can! It’s hard! It doesn’t always come naturally. But with proper information and support, most women can achieve a wonderful, healthy, bonding breastfeeding relationship with their babies.

However, if you can’t breastfeed—or didn’t breastfeed—don’t worry. There are plenty of other things you can do to support your baby’s oral health, and you will learn them all in this book.

INFANT ORAL CARE ISSUES

While breastfeeding is an excellent way to prevent many common oral health problems in a growing baby, problems still do occur. Here is a quick primer on some of the infant oral health issues I commonly see, and some tips for how to spot them early.

THE TONGUE

In relation to its size, the tongue is the strongest muscle in the body (technically it is a group of muscles). It’s also one of the most important since it is involved in many aspects of life, including sucking, swallowing, taste, jaw development, airway development, and speech.

Poor tongue habits can cause all sorts of issues with breastfeeding, speech, swallowing, snoring, sleep apnea, orthodontic malocclusion (a misalignment of the teeth and bite), and much more. Some babies develop tongue habits that may interfere with a good latch during breastfeeding. For example, babies sometimes suck their tongues, hold them in the back of their mouths, or use them to push the nipple out of their mouths.27 Habits like these can make it difficult to establish or maintain breastfeeding, but they are habits that can be changed. An experienced lactation consultant can often help.

Another tongue-related habit that can become problematic is tongue thrust. This happens when the tongue protrudes through the front teeth during swallowing or speech and while the tongue is at rest and in a relaxed position. Factors that can contribute to tongue thrusting include tongue-tie, an enlarged tongue, thumb-sucking, the use of bottles or pacifiers, airway obstruction, or hereditary factors. Since we swallow up to 2,000 times a day, the pressure of the tongue against the teeth during swallowing in someone with tongue thrust can force the teeth out of alignment and cause spacing and other orthodontic issues.
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Tongue thrusting can also lead to poor jaw development, periodontal problems, airway problems, and speech difficulties. I always recommend treating tongue thrust as early as possible (as I do for many pediatric oral-health problems).

Ankyloglossia

Try saying that three times fast. No wonder it means “tongue-tie”! Tongue-tie happens when the thin membrane under the tongue (the lingual frenum) is too tight to permit the tongue to move freely in the mouth. According to current literature, tongue-tie occurs in up to 10 percent of newborns, but I wouldn’t be surprised if the true number is significantly higher.28 Many cases go undiagnosed or unreported. A baby with tongue-tie cannot extend his tongue forward far enough to help create a good seal during breastfeeding. The tongue doesn’t rest correctly on the palate so the palate may not grow correctly, leading to smaller arches, a higher palate, a smaller airway, smaller jaws, dental crowding, and reflux, which leads to colic and inflamed tonsils or adenoids, which also make breathing more difficult. Tongue-tie can contribute to reduced oxygen flow to the body, which can have a significant impact during the early weeks of the infant’s brain and nervous system development. Clearly, this is an important one to rule out early. Sometimes tongue-ties can be difficult to diagnose. Here is a helpful checklist of common signs and symptoms that should inspire a trip to the pediatric dentist.
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SIGNS OF A TONGUE-TIE

•Poor latch, milk drooling out

•Baby arching away from the breast in frustration

•Pain and injury to the nipple from the baby clamping the gums together in frustration

•Fussy baby during feeding (a baby who is getting enough milk is usually relaxed and happy)

•Reflux

•Vomiting after breastfeeding

•Failure to thrive or slow weight gain

•Infection in the breast due to inadequate emptying during feedings (mastitis)

•Cracks in nipples that won’t heal

•Clicking and swallowing air when latched (aerophagia)

•Falling asleep during nursing (though many babies without tongue-tie do this too)

•Baby swallowing air (because of a poor latch)



Revising or releasing tongue-ties used to be a common procedure for family physicians, pediatricians, or midwives, but unfortunately this has fallen out of practice. Long ago, midwives would cut the tongue-tie with their fingernail (they kept one nail long and sharp for this purpose), as the survival of the baby was dependent on their ability to feed.29 Of course, as we learned more about infections, this method was replaced with other techniques. Today, there are many competent dentists and physicians using a variety of tools to release or revise tongue- or lip-ties, but the state-of-the-art treatment of choice is a soft-tissue dental laser. These are safe, quick, and effective, don’t require any type of numbing, and heal quickly. This is so easy; I’m always perplexed as to why it’s not done routinely. Doctors will often wait and see, but that approach doesn’t make much sense in this case.

I will never forget the first time I met Chloe. She was only two-and-a-half years old when she came along with her older brother for their first pediatric dental exam with my wife. She called me over to do an orthodontic screening on the older brother, but Chloe’s bigger-than-life personality had filled the room with laughter and excitement. She had curly red hair and big green eyes, and she was making all sorts of funny faces, entertaining her brother and our dental crew. Once I stopped laughing, I asked her how old she was, and she raised two of her fingers, indicating her age. Immediately afterward, her mother told us Chloe wasn’t talking yet, and even though she was quite concerned about that, her previous dentist and pediatrician had suggested waiting to see if she improved. My wife and I examined Chloe’s mouth and the first thing that jumped out at us was a tongue-tie. With the mom’s permission, we released the restriction of Chloe’s tongue in just a few minutes. When the family returned for their periodic follow-up visit six months later, the mom grabbed my wife’s hands and started kissing them. She thanked us from the bottom of her heart. Chloe was talking! And, according to her mom, she was “making up for lost time.”

Tongue-ties don’t tend to self-correct. And when they can cause so many problems, why not just treat them right away? The longer you wait, the more likely you are to have secondary problems related to the tongue-tie. For example, after age two, releasing a tongue-tie often goes hand in hand with speech therapy. The tongue doesn’t just find the correct resting position on its own when you wait that long.

Unfortunately, misdiagnosis is a common occurrence in cases like Chloe’s. Just recently, I read about a six-year-old boy in Texas who could barely speak.30 He could pronounce the beginning of words, but not the end of them. He was speaking at about the level of a one-year-old. His parents believed he was nonverbal because of a brain aneurysm he had when he was only 10 days old, and they’d had him in speech therapy since he was about one. According to his mom, there were other issues too: “Sleeping was always stressful. He would stop breathing. He had trouble eating and swallowing; every single meal we would have to remove something that was choking him. He didn’t get the nutrition he needed. His teeth started having problems.”31

After years of frustration, a routine dental visit at the age of six revealed the little boy’s tongue-tie. It took the new pediatric dentist about 10 seconds to revise the tie. Later that same day, the little boy said, in a voice as clear as day: “I’m hungry. I’m thirsty. Can we watch a movie?” His parents were astounded! Suddenly, their son could speak!

“It’s like night and day. He doesn’t have choking episodes anymore; he’s eating different types of food,” his mother said. “He’s behaving much better at school. His behavior was a problem because he was getting poor quality of sleep at night, he was constantly tired, and was not able to express himself. He doesn’t snore anymore. He doesn’t have sleep apnea anymore.”

It’s a heartwarming story, but heartbreaking too. This little boy could have been spared years of speech, sleep, school, behavior, and developmental challenges with a simple procedure performed just after birth.
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Similar to a tongue-tie, with a lip-tie, the lip frenum that attaches the lip to the gums can be too thick or tight. It can also cause problems with breastfeeding, cavities, lips that can’t close fully at rest, poor breathing habits, or a space between the front teeth. In a recent study, researchers found that 84 percent of infants who had died from SIDS had apparent restriction of the upper lip, as opposed to only 5 percent in the general population.32

More reasons to treat tongue- and lip-ties early:


•It makes speaking easier! In some cases, it makes speaking possible.

•It allows a person to lick.

•It helps a baby to breathe better.33

•It can avoid the frenum pulling on the gingiva, leading to gum recession.

•It can alleviate gagging while feeding.

•It can stop sleep disorders ranging from snoring to sleep apnea.34, 35



NATAL AND NEONATAL TEETH

Natal teeth are teeth that have already erupted into the mouth at birth, and neonatal teeth are teeth that emerge through the gum during the first month of life (the neonatal period). Although it’s possible that these could be supernumerary teeth (extra teeth), they’re commonly the child’s normal baby teeth that have erupted prematurely. You need to see your pediatric dentist for this since possible intervention and/or treatment may vary depending on the situation.

TEETHING

Although the age when babies get their teeth varies, teething ordinarily begins around six months of age and may continue until the child is about two years old. The order in which the teeth erupt is almost always the same. The lower front teeth usually come in first. Some babies may not get their first teeth until 12 months or even later. However, if the teeth are significantly delayed, especially if a tooth is delayed on one side compared with its contralateral side, you may want to have a pediatric dentist evaluate the situation to make sure the baby is not missing any teeth, or the tooth is not blocked.

If there is discomfort or fussiness during teething, I would not recommend any medications, including oral gels. You can use safe teething rings that have been refrigerated (never frozen, since this can be too cold for the baby’s mouth). Just remember to be aware of the quality and source of anything your baby puts in their mouth. Recently, a baby ended up with severe levels of lead poisoning from a teething bracelet the parents had purchased from a local fair.36 Teething jewelry can have other risks, too, including injury or an infection in the mouth, or worse!

In 2018, the U.S. Food and Drug Administration (FDA) had to issue a warning to parents after an 18-month-old died, strangled by his amber teething necklace during a nap, and a seven-month-old choked on the beads of a wooden teething bracelet and was taken to the hospital. “We know that teething necklaces and jewelry products have become increasingly popular among parents and caregivers who want to provide relief for children’s teething pain, and sensory stimulation for children with special needs. We’re concerned about the risks we’ve observed with these products and want parents to be aware that teething jewelry puts children, including those with special needs, at risk of serious injury and death,” the FDA said in its statement.37

Babies can be irritable and fussy during teething, but it doesn’t cause illness. So, if your child has prolonged crying, earache, diarrhea, fever, coughs, or refuses to feed, please take them to your doctor for a checkup.
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THUMB-SUCKING

Thumb-sucking is a behavior found in humans and some other primates. It can start even before birth, as early as 15 weeks from conception, and can continue well into childhood, even adulthood, if not managed correctly. The longer it continues, the greater effect it can have on the growth of the teeth, jaws, bite, and even the face itself. When you suck your thumb, the pressure of buccinator (cheek) muscles on the sides combined with the force of the thumb on the front teeth, constricts the posterior teeth, causing a crossbite, pulls the upper jaw forward, and lifts the front teeth open. The recommended age to stop thumb-sucking can vary with every child and needs to be discussed with your doctors. However, children who suck their thumb after age four are three times more likely to develop a crossbite than those who stop at age one.38

[image: ]

As you might expect, I always try to get patients to stop these behaviors early (the younger the child, the easier it is to break a bad habit). I once had to treat a mother for thumb-sucking. She was worried that it was affecting her driving. Treatment options get more invasive as patients get older. For a young child, treatment could be as easy as wearing a sock over the hand at night and/or wearing a band on the elbow for a couple of weeks. To treat older children, we may use an orthodontic device to physically block the thumb from entering the mouth. For teenagers, orthodontics, including a jaw expander, may be necessary. Adults often require a combination of orthodontics and jaw surgery. In addition to the pleasurable and soothing experiences that lead to continued thumb- or finger-sucking, the action of raising the arm and putting it in your mouth can be addictive on its own. Just think of how many times we all now raise our arms to look at our mobile phones.
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BABY BOTTLE TOOTH DECAY

Once your baby’s teeth have come in, letting your child fall asleep during feeding can cause major dental problems. Seventeen percent of parents put their child to bed every night with a bottle of milk, formula, or juice. When your baby is sleeping, the milk or juice pools on the teeth.39 The enamel on baby teeth is thinner than on permanent teeth, and the pulp is relatively larger, so dental decay can spread to the nerve faster. The treatment for severe cases includes pulpotomies (removing the infected nerve), crowns, or extraction of the affected teeth—usually the front baby teeth. Baby teeth are critical for a variety of reasons, including keeping the needed space for permanent teeth. Losing them at such a young age can create a nightmare scenario for both parents and the pediatric dentist, not to mention how devastating it could be for the child. Wiping your child’s gums and teeth with wet cotton gauze after feeding will remove the sugar and bacteria that could cause decay. It’s important to note here that although breast milk is better (and has less sugar) than formula, either one can cause the development of this problem.

Once your baby is physically ready to sleep through the night without being fed (typically around 5 months of age and/or 15 pounds, which is usually right before baby teeth start coming in), you can wean your baby from night feeding using a variety of techniques. Do some research and choose whatever method you are comfortable with. As an added bonus in addition to protecting their teeth, your little one will be more likely to sleep through the night if the sleep association with feeding is gone.

USE OF PACIFIER OR BOTTLE

Even though there are conflicting data on some potential benefits versus dangers of using pacifiers, my personal recommendation is to avoid pacifiers if possible. If you must use one, try to avoid using it past six months so it doesn’t interfere with the growth of the mouth. The breast shapes itself to a baby’s mouth but pacifiers and bottles make mouths form to them. If you are bottle-feeding, then you and your pediatric dentist need to monitor your baby’s mouth closely.


A NOTE ABOUT BABY TEETH

Healthy baby teeth are so important. The 20 baby teeth (primary teeth) that typically erupt between the ages of six months and two years are as important for physical health as they are for the psychological well-being of the child. Baby teeth are more than just a practice round for adult teeth—they’re perfectly suited to the mouths of babies: the right shape and size to fit small mouths, to manage first foods, to help form first words, to guide the growth of the jaws and the face, and to hold space for the bigger teeth to come.

Baby teeth make their appearance when we are first learning to talk, to relate to others, and make sense of the impact of our actions and words. Losing baby teeth too early can impede that critical process. If baby teeth fall out too early, permanent teeth are likely to come in crooked and crowded, or they’ll get impacted and won’t come in at all. And baby teeth help create beautiful smiles that give children their confidence and melt our hearts. Baby teeth, just like babies themselves, are precious.



HEALTHY, CRUNCHY, HARD FOODS

Once your child is a little older and there is no choking hazard, make sure you use healthy, raw, hard, natural food as much as possible, not only to provide the nourishment needed for the developing mouth and teeth, but also to continue the correct usage of the mouth and facial muscles. Think fresh carrot/celery/apple (hard, healthy) versus fruit juice or applesauce (soft, full of sugar). When it comes to the mouth, if you don’t use it, you lose it!

WHEN TO SEE THE PEDIATRIC DENTIST

One thing I’ve learned over many years and tens of thousands of patients is that there is a ton of confusion about when to see a pediatric dentist. The American Academy of Pediatric Dentistry states: “In order to prevent dental problems, your child should see a pediatric dentist when the first tooth appears, or no later than his or her first birthday.” This is much earlier than many doctors recommend—another example of the disconnect between dentistry and medicine. In fact, only 16 percent of children see a dentist by their first birthday, and 20 percent of them don’t see a dentist until they are five or older.40

As you are already learning, a dentist can and should go further—preventing more than just dental problems—so I recommend a consultation with your pediatric dentist even before your baby is born. This will help you to be proactive about the things you can do to set your baby up for a lifetime of good habits and a healthy mouth. Before your baby is born is the perfect time to set up a dental home for your family. Ideally, your pediatric dentist will be in the same office as your own dentist so they can collaborate and deliver coordinated care. If you’ve already had your baby, that’s okay! It’s never too late to establish a dental home.


PARENTS’ CHECKLIST

Pre-Pregnancy

•Establish a dental home for you and your family.

•Future dads: Go to the dentist! Poor oral health can reduce sperm count and quality.

•Future moms: Go to the dentist! Poor oral health can negatively affect your fertility.

Prenatal

•Diet:

-Reduce your consumption of sugar and processed foods.

-Eat foods with plenty of vitamins K2 and D.

-Consider taking prenatal supplements that include vitamins D3 and K2; the majority of women are significantly deficient in these vitamins (consult with your doctor, of course, before changing your dietary regimen).41

•Maintain regular visits to the dentist, especially during the second trimester and the first half of the third trimester.

•Take great care of your mouth at home. Great oral health helps support a healthy pregnancy and also ensures a healthy microbiome is passed on to the baby post-birth.

•Only use safe and effective oral care products (see Chapter 5).

•Take care of the mouths of all future caregivers. Encourage all family members and caregivers to see a dentist and make oral health a priority.

•Take care of your airway health—wear your CPAP or other oral devices as indicated.

•Consider natural (vaginal) birth.

Birth–6 Months

•Consider breastfeeding, even if it’s partial or for a limited time.

•Continue with your own healthy diet, especially if you’re breastfeeding.

•Resolve any oral issues early. See a lactation consultant, revise tongue- or lip-ties.

•Commence your baby’s pediatric dental visits and continue visiting your own dentist.

•Work with your pediatric dentist to address any poor oral habits or other issues.

•Wean your baby from night feedings by six months.

•Don’t let your baby fall asleep during feedings once baby teeth start erupting.

6–24 Months

This is a key period for a child’s oral health. This is when all the baby teeth erupt, so it’s critical to start things off right. The oral microbiome is evolving and maturing, you’ll begin to introduce oral care products, and your child will begin to build psychological associations with their mouth and oral care, whether positive or negative.

During this time, it is crucial to:


•Continue visiting your pediatric dentist (and your own) every three to six months.

•Establish a nutritious and varied diet to nourish not only your baby’s growing body, but also their rapidly developing mouth.

•Introduce a small toothbrush with ultra-soft bristles right as baby teeth are coming in (babies love getting their gums massaged when teething). Initially, just use the toothbrush without any toothpaste until your child is comfortable with the brushing routine.

•Once your baby is accustomed to the act of brushing, introduce toothpaste, but not any old toothpaste. Due to potential safety concerns regarding excess fluoride and young children, I would use a toothpaste with hydroxyapatite instead. You can find a comprehensive list of beneficial (and harmful) ingredients in Chapter 5.

•Consult with your pediatrician to make sure your child is getting adequate amounts of vitamins D and K2 either through diet, oral care products, or supplements.

•Introduce a safe and effective floss once there are contacts between the teeth. Avoid floss that contains PTFE (polytetrafluoroethylene), petroleum, or other potentially toxic materials—find more specifics in Chapter 5.



2–6 Years

Did you know that five-year-old kids brush only 25 percent of their teeth? Even 11-year-olds brush only 50 percent of them. Developing good brushing habits early is key for keeping your child’s mouth healthy as they grow. Here’s how:


•Start with brushing for them and then gradually supervise until they learn to brush on their own. This may take years, so be patient. Also, make brushing fun! Brush together, make it a game, do a dance, whatever it takes to get them brushing. Children brush 73 percent longer with music, so get a musical toothbrush.

•Don’t forget to brush the tongue or use a gentle tongue scraper.

•Change your child’s toothbrush (and your own) every one to three months depending on the type of the bristles. Some of the softer/better bristles need to be switched more frequently since they lose their effectiveness quicker.

•Continue to use a toothpaste with hydroxyapatite and/or fluoride indefinitely. (See Chapter 5 for more info on this.)

•Floss at least once a day indefinitely.

•Maintain routine visits to the pediatric dentist indefinitely.



6+ Years

Kids start losing their baby teeth around age six, and they get most of their permanent teeth between the ages of six and twelve. This is a critical time for the development of the mouth.


•Keep a close eye on the permanent first molars (aka six-year-old molars). These are the most important molars and they’re sometimes neglected because they erupt while the child still has most of their baby teeth.

•Either manual or electric toothbrushes are fine, as long as they are high quality; your child should use whichever they prefer. Change the brush every one to three months.

•Introduce a gentle tongue scraper if you haven’t yet. The tongue accumulates lots of microbes and is a common source of bad breath.

•Introduce a safe and effective pH balancing mouthwash, ideally containing hydroxyapatite and prebiotics—as soon as your child learns how to swish and spit. Avoid any mouthwash with alcohol, artificial colors or flavors, antibacterial ingredients, or acidic pH (you can check the pH with strips or a meter). Many oral care products are extremely acidic because of their ingredients, or in order to extend shelf life. Fluoride mouthwash should never be used before age six because children may swallow it. (See Chapter 5.)

•Introduce a safe and effective pH balancing mouth-spray. Children should use the spray after every food or drink to alkalize the pH of their saliva. (See Chapter 5.)

•Visit an orthodontist no later than age seven to evaluate the airway, crowding, bite, skeletal growth, habits, tooth eruption, and so on.






CONNECTING THE DOTS

The mouth is one of the most critical organs for your child’s health and development. You can ensure its proper growth by keeping your own mouth in top shape, and by addressing any issues that come up early. When it comes to the mouth, “wait and see” is rarely the answer.






CHAPTER 3

BREATHING, SLEEP, AND YOUR MOUTH


IN THIS CHAPTER

•Why sleep is important.

•How your mouth affects your sleep.

•What happens to your body when you don’t sleep well (or enough).

•The connection between sleep-disordered breathing and overall health.



A deep, restorative sleep makes everything feel possible. It clears the mind and heals the body. Some people sleep well every night with little problem. But for most of us, a fantastic sleep is a rare unicorn. Most nights, we sleep poorly. When we’re awake, we live on caffeine. We’re irritable, moody, overwhelmed, and frustrated, and struggle to get through the day. It’s common to blame poor sleep on kids or bodily discomforts, noisy bedmates, or stress. But in many cases, the culprit is more insidious. The real sleep thief isn’t environment or anxiety, kids or pain—it’s how you breathe.

It goes without saying that breathing is important, but I’m going to say it anyway. We need oxygen every second and can survive for only a few minutes without it. We breathe 12–16 times per minute, taking upwards of 20,000 breaths per day. Every cell in the human body needs oxygen, and without it, the body panics and goes on high alert.

Yet half of us suffer from airway obstruction that interrupts our sleep.1 When breathing stops during sleep, the body releases a burst of adrenaline, the heart rate spikes, and the brain wakes the sleeper up. The person can breathe again, but now has adrenaline coursing through their body. This is hard on organs, especially the heart, and, of course, adrenaline makes getting back to sleep more difficult.

Sleep may seem strange and even unnecessary if you look at it superficially: we close our eyes, lie down somewhere, and disconnect from the world for several hours. In today’s busy world, it often feels like an annoyance. Maybe that’s one reason why the majority of people—a whopping 79 percent—don’t get enough.2

The quality of your life depends upon the quality of your sleep, and your mouth plays a critical role in that process. Poor sleep can impact your stress hormones and thyroid, distress your immune system, and affect your mood, brain function, and metabolism.


CHEW ON THIS

Study after study has revealed that seven to eight hours is the ideal sleep duration for most people.3 However, there are exceptions. Albert Einstein famously slept from 10–11 hours a night to “nurture the creative process,” as he put it, which seems to have worked out pretty well for him.4

On the other hand, Thomas Edison, the inventor of the light bulb (and, as the creator of artificial lighting, the man often blamed for much of humanity’s sleep deprivation), slept only three to four hours a night. He considered sleep a waste of time and “a heritage from our cave days.”5



BREATHING AND YOUR MOUTH

In Chapter 1, we learned about the mouth’s anatomy, but here’s a quick review: both the maxilla and mandible are involved in forming the airways. The maxilla forms the bones of the nasal cavity and shapes the palate, which is both the roof of the mouth and the floor of the nose. The mandible houses the tongue, which is made up of several muscles. In the front of the mouth, the tether holding down the front of the tongue is called the frenulum and it’s usually free to move around unless there is a tongue-tie (see Chapter 2). In the back of the mouth, the tongue is anchored to the hyoid bone.
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When relaxed, the tongue is supposed to gently rest on the roof of the mouth against the palate, right behind the teeth. The teeth rest slightly apart, and the lips stay gently closed. Breathing happens through the nose almost all the time. In its ideal position, the tongue helps with breathing by aiding with normal growth of the airways, and also by holding the airways open. But when the tongue cannot sit in its ideal position due to a narrow palate, small jaws, mouth-breathing, poor tone, or a tongue-tie, it may move backward and block the airway, interfering with breathing and impacting oxygen intake.6
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This often gets worse during sleep, when muscles relax.

WHY IT’S CRUCIAL TO BREATHE THROUGH YOUR NOSE

Unless you’re exercising hard or have temporary congestion, you should be breathing through your nose. The nose, mouth, and pharynx act as tubes for air to travel through. They also humidify and warm the air going in. Your lungs need the air coming in to be within a few degrees of your body temperature, and nearly saturated with humidity.7

The nose has evolved to be extremely good at exchanging moisture and heat. It’s far better at this than the mouth. Breathing through the nose also slows down airflow, allowing it to mix with the nitric oxide released in the maxillary sinuses.8 It has been shown that blood is oxygenated 10–15 percent more when you breathe through your nose. Nitric oxide is a very important molecule in the body that helps in many physiological processes such as expanding the blood vessels and increasing blood flow. In fact, it has been called the “miracle molecule.”9


HOW NOSE-BREATHING KEEPS YOU HEALTHY

•It removes unwanted particles such as dust and microbes from the air before they enter the lungs.

•It helps you breathe deeper, drives oxygen more efficiently to the lungs, and keeps CO2 levels in a healthy range.

•It helps activate more of the parasympathetic nerve receptors involved in calming and reducing stress.

•It can lower heart rate and blood pressure.

•Air resistance and stimulation from nose-breathing help the upper jaw grow correctly.

•It helps position the tongue against the palate for the healthy growth of the mouth and airways.



THE NEGATIVE IMPACT OF LONG-TERM MOUTH-BREATHING

Chronic mouth-breathing can lead to many harmful outcomes that can compromise your quality of life, such as changes in body posture, oral health ramifications, and sleep disorders.

Children with obstructed airways (narrow airways, chronic congestion, enlarged adenoids, or a deviated septum) who are mouth-breathers do not experience the normal air resistance that stimulates healthy nasal and oral growth. As a result, they tend to have smaller mid-faces, nasal cavities, and upper jaws (maxilla), and narrower and higher vaulted palates that encroach into the nasal spaces.10 As we’ve discussed, breathing through the mouth keeps the tongue low, which prevents it from helping to shape the palate and align the teeth. The tongue is nature’s palatal expander—having it in the wrong position can cause dental crowding, impacted wisdom teeth, and airway obstruction.
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The growth of teeth depends, in part, on their contact with each other. In a mouth-breather, the top and bottom teeth don’t touch. This “tells” the teeth to keep growing. Sometimes this just causes crowding, but it can also cause a gummy smile, or a skeletal open bite known (aptly) as “long face syndrome.”

Mouth-breathing can also lead to dry mouth, which can have its own detrimental effects on oral health, causing cavities, bad breath, and gum disease. It can also cause heartburn and throat and ear infections. An obstructed airway in a mouth-breather can even lead to postural problems and slouching!11

It is not common knowledge among most parents that mouth-breathing is a cause for concern. Many doctors will even underplay or dismiss it, assuming it’s due to congestion, or that the child will grow out of it. But, unless they are sick, children should be breathing through their noses. Consistent mouth-breathing in a child may be a sign of a problem that needs to be addressed. An obstruction that isn’t addressed, like enlarged adenoids, can affect the child’s physical and intellectual development.

We take our breathing for granted, and we turn snoring into a joke. But if you’re not breathing well, your cells are in trouble. Your body and mind are literally suffocating.

The good news? (It’s definitely time for some!) There are many treatments for airway problems: mouth, tongue, and jaw exercises, dietary changes, devices to help you breathe when you sleep, orthodontics, surgeries, and more, and I discuss some of these throughout this chapter. It’s worth investigating your options because, as with anything, different solutions work for different people. But one thing is true for everyone: we all need to breathe!


TRAIN YOURSELF TO BREATHE BETTER

The diaphragm is a muscle at the base of the lungs. When you breathe in, your diaphragm contracts to allow more air into the lungs. When you exhale, it relaxes. Diaphragmatic breathing encourages higher oxygen intake, slows down the heartbeat, and may help you calm down. We all know innately how to breathe deeply using our diaphragms, but as we get older, we tend to forget. The constant stresses and worries of life get us into the habit of breathing more shallowly, using our chests. If you practice regularly, you can train your body to breathe properly on its own.

Try these diaphragmatic breathing exercises for just three to five minutes per day:


•Sit comfortably in a chair with your back straight. Put one hand on your belly and the other on your chest.

•Relax your muscles: start with your toes, then legs, back, belly, shoulders, neck, and all of your facial and mouth muscles.

•Inhale deeply and slowly through the nose (for three to five seconds), letting your belly rise, while the chest remains still.

•Exhale slowly through the nose, while gently tightening your abdominal muscles. The hand on your belly should feel the air moving out.

•Pause for a couple of seconds, then repeat 12–15 times.






TONING YOUR TONGUE

Your tongue is a muscle. Like other muscles in your body, it can lose its tone and position if it’s not used correctly. A flaccid tongue can interfere with breathing, especially during sleep when muscles are relaxed. Here are some exercises to strengthen your tongue muscles:


•While your mouth is open, suck your tongue upward against the palate so that the entire tongue is against the roof of your mouth—repeat 20 times.

•With your mouth open, push the tip of your tongue up against the front part of your palate and slide it backward—repeat 20 times.

•Force the sides of your tongue downward against the floor of your mouth while keeping the tip of your tongue in contact with the lower front teeth—repeat 20 times.





WHY DO WE NEED SLEEP?

Sleep is restoration, recovery, and rebuilding. It heals injury, stores memory, and refreshes the brain. Amazingly, despite many decades of intensive research, there are elements of sleep that still remain a mystery. We don’t exactly know how dreaming benefits memory, for example, only that it seems to do so. But we do know for certain that adequate sleep is essential for good health.

People can be very sensitive to even moderate sleep interruptions. This is especially true for kids. When children don’t get enough sleep, they may become irritable, impulsive, overly sensitive, and difficult to communicate with. This is also the case for many adults.

Sleep deprivation can lead to fatigue, chronic pain, obesity, behavioral issues, concentration and performance challenges, anxiety, depression, and a variety of systemic diseases. It can also raise a person’s risk of developing dementia and Alzheimer’s. Correcting breathing issues is one of the most meaningful things a person can do to improve their sleep, which leads to an improvement of quality of life, relationships, and long-term health prospects. Healthy breathing starts with the healthy growth and development of the mouth. As with other mouth-related problems, earlier treatment is easier and less costly. But breathing problems can be treated at any age.

As we’ve discussed in previous chapters, genetic and evolutionary factors have left humans with smaller mouths. Epigenetic changes related to the modern diet, breastfeeding, and environmental toxins have also affected the mouth and airways. Then there are common problems like a deviated septum or narrow nasal passages, poor tongue posture, mouth-breathing, an increase in allergies and asthma, and poor oral habits, such as thumb-sucking or pacifier use. Finally, dentists play a role.

By focusing only on fixing cavities and straightening crookedness, dentists may fail to see the mouth for anything more than just a collection of teeth. But early, timely intervention by an astute dentist or orthodontist can help with healthy growth and development, creating more room for permanent teeth (and less need to extract teeth), a better bite/occlusion, a more proportional face, and a better airway, resulting in better sleep.

WHAT HAPPENS DURING SLEEP?

During sleep, the nervous system is inactive, voluntary muscles are inactive and relaxed, and consciousness is (practically) suspended.12 Sleep is different from a complete loss of consciousness, since you can be awakened by a noise or a shake.

Stages of Sleep


•Non-REM sleep consists of light sleep, stages 1 (N1) and 2 (N2); and deep sleep, stage 3 (N3).

•REM (rapid eye movement) sleep, aka “paradoxical sleep,” is when the body is paralyzed but the brain is almost as active as when it’s awake. This is when you dream.
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A “sleep cycle” is one rotation through the stages of sleep. Most people go through four to six sleep cycles a night, and each one lasts about 90–120 minutes. It’s useful to note that wakefulness is part of the sleep cycle, too, and composes about 5 to 10 percent of sleep. These periods of wakefulness are called “partial arousals.” That’s when you change positions and, hopefully, go right back to sleep afterward.

It is possible that these partial arousals had an evolutionary purpose. Sleeping is dangerous when predators are around, so for our early ancestors, waking during the night may have been an important safety feature. Today, it’s just part of a normal, healthy rhythm.

Each sleep stage has a distinct physiological and neurological function:13


1.Partial Arousal: About 5 to 10 percent of your nights are spent partially awake.

2.N1: This stage starts with drowsiness, heavy eyelids, slowed heart rate, eye movements, relaxing muscles, and perhaps occasional movements or jerking of the arms and legs. It ends with a light sleep. N1 is about 5 percent of your total sleep time.

3.N2: This stage starts with a deepening of the light sleep in N1. Heart rate and breathing slow down even more. Your muscles relax even further. N2 is about 45 to 50 percent of your total sleep time.

4.N3: This is deep sleep. Heart rate and breathing reach their slowest pace, and muscles are totally relaxed. This is the most difficult stage to wake up from. Your brain activity switches to delta waves. Growth hormones are secreted from the pituitary gland during N3. Also, your body restores physical energy by directing blood flow away from your brain and toward your muscles. N3 is about 15 to 20 percent of your total sleep time.

5.REM: During the rapid eye movement stage of sleep, your brain is very active—your breathing and heart rate become more irregular. This is when you dream. According to a recent study, everyone dreams, even though some people think they never do.14 For some reason, every brain needs to dream. During REM sleep, the voluntary muscles in your body become temporarily paralyzed (so you don’t act out your dreams). This stage is important for learning and memory and accounts for about 20 to 25 percent of your total sleep time.



CONSEQUENCES OF POOR SLEEP

Current research suggests that, during sleep, a network of vessels called the glymphatic system washes away the neurotoxins and waste products that accumulate in the body when we are awake. During sleep, the space between the cells in the brain increases by 60 percent to allow for the clearance of these waste products, including something called beta-amyloid. The accumulation of amyloid plaques is one of the hallmarks of Alzheimer’s disease. It certainly makes one wonder what happens to a brain that isn’t adequately “washed” during sleep.15

Here are some other known examples of the problems that can arise when we don’t get enough quality sleep:

•Immune System Function

Studies have shown that sleep deprivation can decrease the immune response to the flu vaccine and increase the risk of catching the common cold by 300 percent.16

•Learning and Memory

When you learn something new, you need to store it as a lasting memory. There is a new body of evidence that suggests that sleep plays an important role in this storage process.17 This is true for facts and experiences, but also for physical skills like riding a bike or playing an instrument. We also know how much sleep can be helpful for finding creative solutions to problems. Think about how many times you’ve awoken with a solution to the problem you were considering when you fell asleep. The saying “Let’s sleep on it” is popular for a reason!

•Alertness and Attention

A lack of sleep affects a person’s behavior, appetite, and ability to pay attention. This is most obvious in kids. The National Sleep Foundation found that 15 percent of children fall asleep at school because of a lack of sleep at home. That’s three kids in a class of 20! Falling asleep in class is extreme, but I often wonder how many kids are just tired enough to struggle to pay attention. In a study of 263 children over a five-year period, the children with persistent sleep apnea were seven times more likely to have learning problems and three times more likely to have school grades of a C or lower.18 Researchers at the University of Chicago revealed that obstructive sleep apnea may reduce a child’s IQ by as much as 10 points.

•Behavioral Issues

In a landmark study by the National Institutes of Health (NIH), over 11,000 children with sleep-disordered breathing (snoring, apnea, and mouth-breathing) were examined from infancy through age seven. By age four, these children were 20–60 percent more likely to exhibit behavioral difficulties. By age seven, they were 40–100 percent more likely. The worst sleep symptoms were associated with the worst behavioral outcomes, especially hyperactivity. These children were also more likely to experience anxiety and depression, have problems getting along with peers, and show more aggression.19

As any parent knows, tiredness causes children to have explosive tempers, easily hurt feelings, and impatience. Sleepiness is especially unsafe in young children, who tend to become clumsier and more accident-prone and, at the same time, more restless and frenzied. It’s a dangerous combination. This is why, when compared to their well-rested peers, children ages three to five who go more than eight or nine hours without sleep are 86 percent more likely to visit the emergency room.20, 21

WHAT IS SLEEP-DISORDERED BREATHING (SDB)?

Sleep-disordered breathing (SDB) is the spectrum of sleep-related issues, with habitual snoring at one end and obstructive sleep apnea at the other.

With normal breathing, there are no obstructions to the flow of air through the nasal passages. It is very quiet and easy. Each breath is full and clear. Normal breathing during sleep is deeper and slower, but it’s still easy and clear. There is no snoring, gasping, coughing, sniffling, or other airway-related discomfort.
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Obstructed breathing, especially in adults, usually involves some kind of snoring. Snoring is noisy sleep breathing caused by the vibration of soft tissues in the nose and throat. It happens when airways are too narrow or are obstructed in some way.

Snoring can be caused or worsened by many factors, such as:


•Macroglossia (large tongue)

•Low draping soft palate

•Enlarged tonsils/adenoids

•Nasal obstruction

•Small jaws

•Collapsible airway

•Aging

•Gaining weight

•Excessive fatty tissues

•Genetic predisposition

•Epigenetic factors

•Alcohol or medications

•Sleep position



According to the American Sleep Apnea Association, about 90 million Americans (or about 40 percent of the adult population) snore, and that figure rises to about 60 percent for those over the age of 40. Even though more men snore than women, more than 30 percent of women snore too. Women also tend to underreport the prevalence and intensity of their own snoring.22

Although snoring is a common topic of jokes in conversations between couples, it is not a laughing matter. The vibration from snoring can damage the carotid arteries, which are the major blood vessels that deliver blood to your brain. This may increase the risk of stroke. In a study of heavy snorers, the prevalence of carotid atherosclerosis was 64 percent, compared to 20 percent in mild snorers. Additionally, if snoring is not addressed and worsens, it can be a significant risk factor for developing sleep apnea, which is a very serious medical condition. Between 50 to 70 percent of middle-aged, habitual snorers already have this debilitating problem (more on apnea later).23


TIPS TO REDUCE OR ELIMINATE SNORING

•Lose weight.

•Get more physical activity during the day.

•Limit alcohol consumption before going to bed.

•Avoid taking sleeping medications.

•Sleep on your side.

•Take a nasal decongestant when you are congested.

•Do breathing and tongue exercises (see pages 85 and 86). Retraining your daytime breathing can be helpful for your nighttime breathing too.



If your snoring doesn’t resolve with the tips above, please see a sleep physician or a sleep-trained dentist. It is critical for your long-term health.

Nobody should snore, but that’s especially true for children, so please seek treatment if you notice your kids snoring. Again, airway and sleep disorders can have a profound impact on the growth and development of a child.

THE DESTRUCTIVE CYCLE OF SLEEP APNEA

The word “apnea” comes from the Greek apnoia. A- means “lack of,” and -pnoia means “breath.” A person with sleep apnea may fall asleep just fine. In fact, they are usually so exhausted, falling asleep is rarely a problem. But as soon as the muscles and tissues of the face, neck, and mouth start to relax, the trouble begins. Those tissues block the airway and the body panics. Each time the lungs try to expand and can’t, the body releases adrenaline, in an attempt to jolt itself awake. For the sleeper, this results in an unpleasant awakening: coughing or gasping for air. Meanwhile, the body is filled with adrenaline—a stimulating hormone—making it harder to fall back asleep. Eventually, the person does fall asleep again, only to have the whole exhausting cycle repeat, sometimes many times every hour.

To make matters worse, patients suffering from sleep apnea subconsciously avoid going to sleep because sleep is extremely unpleasant for them. They often gravitate to the couch or lounger in front of the television, where they can sleep much more comfortably, since their airway stays open more easily in a seated position. Of course, seated TV sleep isn’t the most restful. Once they get up to go to bed, the oxygen deprivation/adrenaline/jolting awake cycle continues.

People with sleep apnea tend to feel very tired all the time because they never manage to get through the deeper stages of sleep that are so critical for brain and body repair. The typical diagnostic criteria for sleep apnea is that the patient experiences no breathing for at least 10 seconds during sleep, five or more times per hour. For some people, it happens much more often than that, and their sleep is disrupted hundreds of times every single night.

In addition to being exhausting, sleep apnea can cause a drop in the level of oxygen in the blood. To give you a sense of the severity of oxygen deprivation, even with moderate sleep apnea, patients will often have their blood oxygen drop from around 98 to 100 percent to 80, 70, or even into the 50 percent range.24 For context, if your blood oxygen drops to 92 percent in a hospital, they will put an oxygen mask on you. When conscious, it is almost impossible to get your blood oxygen to drop to 90 percent by holding your breath.25 When oxygen levels dip this low, it can have harmful effects on the cardiovascular system and the brain.

People with sleep apnea may have memory and concentration difficulties and be less productive throughout the day. They may be more prone to work injuries and driving accidents. There are too many potential consequences of this type of chronic oxygen deprivation to mention, but they range from obesity to cardiovascular disease, and from sexual dysfunction to Alzheimer’s.26

Three Types of Sleep Apnea


•OSA (obstructive sleep apnea): This is the most common type of sleep apnea. An estimated 25 million Americans between the ages of 30 and 70 suffer from it.27 The prevalence of OSA has increased substantially over the last two decades, partially as a result of the obesity epidemic.

•CSA (central sleep apnea): This type is less frequently diagnosed and can occur without snoring. It is caused by the interruption of signals from the central nervous system to breathing muscles.

•Mixed (complex sleep apnea): This is a combination of obstructive and central sleep apnea.28



SLEEP AND CHILDREN

Let me tell you a story.

An eight-year-old boy is physically small for his age. He has a relatively small mouth, some crooked teeth, and an overbite. He also snores loudly at night and sleeps with his mouth open. His parents have a hard time waking him for school, which he hates attending. His teacher calls a meeting with his parents because, in addition to his poor performance and trouble paying attention, he has started picking fights with other students. The teacher suggests an ADHD diagnosis and medication.

The kid happens to have a dentist appointment coming up, and the parents decide to ask about the crooked teeth. The dentist tells them it’s fine because all kids have crooked teeth these days, and they should just wait until all the permanent teeth come in and see what happens. Maybe he’ll grow out of it, and if not, they’ll just pull some teeth to make room for the rest. The family’s insurance won’t pay for braces until the child is 12 years old anyway.

The boy’s parents make an appointment with his pediatrician and, after reviewing his symptoms, the doctor agrees with the teacher and prescribes Ritalin to manage his ADHD. He also recommends the child see an ENT to take out his tonsils to fix his snoring, since they look quite large.

The truth is that this imaginary boy is based on one of my patients. His parents finally brought him in to see me for a second opinion. Together, we decided to use a combination of an expander on the upper jaw to create more space for his teeth and airway, and a functional device to help grow his lower jaw forward. This second device fixed his overbite and gave his tongue more room. Then he completed a series of tongue, breathing, and swallowing exercises to retrain his tongue posture and to learn how to breathe through his nose. This timely orthodontic intervention resolved all of his problems without any medication or surgery. He didn’t have ADHD; he just needed better sleep and more oxygen in his brain.

Because we intervened to fix this little boy’s breathing and bite, his life and future was set on a much healthier and more prosperous path. All of these changes helped him to sleep better, which, in turn, improved his behavior, attention, and school performance. And because he had deeper, more restorative sleep (during which growth hormones are released), he grew—a lot! Today, he is of above-average height. He is strong, happy, and enjoying his life. And he didn’t spend his childhood years taking medication. Who knows how that might have affected his long-term development?

For young children, the connections between breathing, sleeping, behavior, growth, and development are clear, if you know to look for them. How well a child develops and learns depends so heavily on having a consistent, healthy amount of oxygen in the brain. Early interventions can mean the difference between a lifetime of struggle and a lifetime of health and prosperity.

Many cases of airway obstruction in children go undiagnosed (or misdiagnosed) by health care providers. This is largely due, again, to our fragmented medical system. Airway and sleep-related disorders may require collaboration between pediatric dentists, adult dentists, orthodontists, pediatricians, allergists, ENTs, surgeons, sleep specialists, and myofunctional therapists. To complicate matters further, only a small fraction of dentists and physicians are airway-focused and/or sleep-trained.

But really, parents are the key. Parents advocate for their children like nobody else. A well-educated parent will know what to look for and has a particular opportunity to observe and detect problems early. This is so important because children with sleep-disordered breathing may have a higher risk for so many frightening issues: SIDS, ADHD, systemic diseases, obesity, and behavioral challenges.

Here’s another example:

Frances, the one-year-old daughter of a friend of mine, had always breathed through her mouth. She was a healthy, happy baby, but she snored and sometimes seemed to struggle to nurse. When Frances’s teeth started to come in, they were crooked and crowded. But her pediatrician was not concerned. He shrugged off my friend’s questions and suggested waiting. He said Frances didn’t need to go to the dentist until she turned three, and they should just see if the problem resolved on its own. My friend was not satisfied with this approach—in large part because she knew mouth-breathing was not normal and that it could contribute to dental crowding. Night after night, she listened to Frances’s snoring and worried about what that lack of oxygen was doing to the child’s developing brain. My friend, who lives in Minnesota, came to me for advice and I suggested that she take her daughter to a pediatric dentist, something kids should do before age one anyway—my friend’s pediatrician was woefully misinformed about ADA recommendations. About five seconds into the pediatric dental appointment, Frances started to cry, and the doctor said, “Oh! She can’t breathe through her nose. I can hear it in her voice.”

Parents always know their babies better than anyone, but it can be so hard to insist on the kind of care you feel your child needs when you, yourself, are not a medical professional. Having your suspicions confirmed can be difficult—especially when those suspicions involve your baby’s ability to breathe! But it can also be an enormous relief. My friend was so glad to be taken seriously, and to be able to investigate the cause of her daughter’s breathing troubles. The dentist referred my friend to an ENT (ear, nose, and throat doctor) who discovered a 95 percent nasal blockage from enlarged adenoids. They were almost completely preventing little Frances from breathing through her nose. Any inflammation—from dust or a minor cold or dry air—and Frances’s nose was completely blocked.

Frances’s adenoids have since been removed, and she is now breathing much easier. She no longer snores and sleeps much more soundly because of it.


SIGNS OF SLEEP-DISORDERED BREATHING IN CHILDREN

Although snoring and mouth-breathing are the most common indicators of airway obstruction or SDB, there are many other signs you should look for in children:


•Behavioral

-Attention problems

-Tiredness and difficulty arousing

-Crankiness

-Bullying or aggression

-Developmental problems

-Poor school performance

-Night terrors or nightmares

-Nail-biting

•Physical

-Mouth-breathing (during daytime and sleep)

-Snoring or noisy sleep

-Crooked teeth (dental crowding)

-Narrow, high palatal vault

-Congenitally missing teeth (underdeveloped mouth)

-Bite issues such as a crossbite, open bite, underbite, or overbite

-Grinding teeth at night (bruxism)

-Cracked/dry lips

-Bad breath

-Dark circles around the eyes

-Drooling at night (wet pillow)

-A nasal voice

-Tongue issues including tongue-tie or poor tone

-Enlarged tonsils and adenoids

-Chronic ear infections

-Chronic sinus infections

-Allergies

-Using facial, neck, or chest muscles for breathing during sleep

-Interruption of breathing during sleep or gasping for air

-Bed wetting

-Lots of movement during sleep; messy sheets in the morning

-Chronic runny nose

-Headaches

-Failure to thrive

-Poor physical growth

-Obesity (which in turn makes sleep apnea worse)





SLEEP AND ADHD

Diagnoses of ADHD (attention-deficit/hyperactivity disorder) have significantly increased in the past several decades.

Since sleep deprivation and sleep disorders have very similar symptoms to ADHD, patients are often misdiagnosed. This is quite alarming because so many of these patients are medicated with stimulant drugs that can make sleeping even more difficult. It’s true that patients with ADHD have a significantly higher rate of sleep problems: one out of four children had some type of sleep-disordered breathing.29 As grown-ups, sleep deprivation typically manifests itself as exhaustion or crankiness. We slow down. But for kids, “tired” means “wired.” If you have young children or have been around young children up past their bedtimes, you know what I’m talking about.

For example, my family and I recently got back from an overseas trip. My wife and I were jet-lagged and walking around the house like zombies, but our son was running in circles, jumping on the furniture, and screaming at the top of his lungs. My wife and I didn’t even have the energy to ask him to quiet down. And this was just from one night of interrupted sleep.

If your child has been diagnosed with ADHD, I would encourage you to consult with a sleep-trained dentist or physician to rule out sleep-disordered breathing. It could be as simple as expanding the upper jaw or positioning the mandible forward. Imagine if a simple orthodontic device could save your child from a lifetime of medications!

SLEEP AND BULLYING

Bullying is one of the biggest worries that keep parents up at night. StopBullying.gov reports that 20 percent of U.S. students say they have been bullied at school, and more than 15 percent have been cyberbullied. These children have a higher risk of developing social and psychiatric symptoms later in life, too, including delinquency, substance abuse, violence, antisocial behavior, and criminal activity.

Studies have shown that one possible biological contributor to aggressive behaviors may be sleep-disordered breathing (SDB).30 Evidence is now growing in support of the idea that SDB may cause or contribute to disruptive behavior disorders. In an inconvenient twist of fate, when it comes to bullying, the mouth may be responsible for children who bully, and for the kids they pick on. The number one physical feature children get bullied about is their teeth.31

SLEEP AND OBESITY

Since the 1970s, the percentage of children and adolescents affected by obesity has more than tripled.32

Sleep and obesity are closely linked (more on this later). In a study of 915 babies, those infants who slept less than 12 hours a day had twice the likelihood of being overweight when they were three years old.33 In another study of more than 8,000 children, those who slept less than 10.5 hours a night at age three had a 45 percent higher likelihood of becoming obese by age seven.34 Like bad teeth, obesity is a common reason why kids are teased and bullied. And it’s something that can cause many health-related problems as kids grow.

SLEEP AND SIDS

Sleep apnea has been suggested as a potential contributor to SIDS (sudden infant death syndrome).35 In a recent study, researchers Caroline Rambaud and Christian Guilleminault investigated the anatomical and sleep history risk factors that are connected with abrupt sleep-associated death in children. Medical histories revealed the presence of chronic indicators of abnormal sleep in all of the cases they studied. All cases demonstrated variable enlargement of upper airway soft tissues, and there were features consistent with a narrow, small nasomaxillary complex. The children were concluded to have died of hypoxia (oxygen deficiency) during sleep.36

HOW TO IMPROVE AIRWAY OBSTRUCTION AND SDB IN CHILDREN

When it comes to airways and breathing, prevention, early detection, and treatment should be top of mind for every parent. As discussed earlier, because an infant’s life is dependent upon healthy breathing and a child’s brain is dependent on oxygen during its explosive growth, airway and sleep difficulties can have dramatic, sometimes irreversible, consequences for children. Like everything else, it’s always best to try to prevent snoring and sleep apnea, rather than waiting or treating it in adulthood. When signs of these problems surface in children, prompt treatment is crucial.

Remember, a healthy mouth, healthy body, well-formed face, and open airways all go together. A healthy pregnancy, breastfeeding, a nutritious diet, and healthy habits such as nose-breathing can all help grow a child’s mouth and airways correctly and prevent problems later. All of this is connected.

TREATMENT OF PEDIATRIC SDB

The first step to treating sleep-disordered breathing is to address any allergies, asthma, or nasal congestion that may be preventing proper oxygen intake. Once those issues have been resolved, you can move on to tackling the breathing. Treatment options vary depending on root causes, but in general, the earlier you detect and treat problems, the easier, cheaper, and more effective treatments tend to be. Younger children are more susceptible to potential problems, but they are also more responsive to treatments.

Here are a few possible options:


•Orthodontic treatment. In some cases, maxillary expansion may be enough. In others, you may need to pursue a combination of orthodontic treatments.

•Adenotonsillectomy. If they’re significantly enlarged or chronically infected, your health care professional may consider removal of the tonsils and/or adenoids.

•Myofunctional therapy. This can help correct the improper function of the tongue and facial muscles through exercises and instructions.

•A positive airway pressure or CPAP device. These can help in severe cases.




WHICH DOCTOR CAN HELP?

Children’s faces and mouths are still growing, which makes treating them fundamentally different from treating adults. Growth during treatment can be helpful, but it can also present some complications. Growth is helpful because we can modify or mold it as it happens. We can also retrain muscles and correct harmful habits much more easily when kids are young. But growth of the jaws, lymphatic tissues (tonsils and adenoids), the head, and the body are all disproportionate to each other. It’s important that your doctors consider the developmental stage of the child and the future growth of tissues.

Dentists (can and should) play a significant role in the early detection and treatment of airway obstruction and SDB. In 2017, the American Dental Association (ADA) adopted a policy on dentistry’s role in the treatment of SDB. It emphasized that all dentists should screen for sleep-breathing disorders and that “dentists are the only health care provider with the knowledge and expertise to provide oral appliance therapy (OAT).”37, 38 Dentists refer to physicians for diagnosis and work with a multidisciplinary treatment team of orthodontists, myofunctional therapists, sleep specialists, and ENT doctors, when necessary.

Below are some examples of what each practitioner can do to help, though their roles may overlap or change depending on the individual case.


•Pediatric Dentists

Airway-focused pediatric dentists are uniquely positioned to identify patients with an increased risk for SDB. They are often the first to notice symptoms. They can also take the lead in the coordination of care between the different specialists involved. They can order sleep tests and work with sleep physicians when they diagnose a sleep disorder. And they can help with oral developmental problems such as releasing a tongue-tie. Studies show that an untreated short lingual frenulum (tongue-tie) is associated with obstructive sleep apnea (OSA) at a later age.39, 40 If your child has a tongue-tie, your pediatric dentist should be screening for OSA. Pediatric dentists can also help the child build better oral habits.

•Sleep Physicians

Sleep physicians are specialists in sleep and sleep disorders such as sleep apnea, insomnia, restless leg syndrome, periodic leg movement disorder, and narcolepsy. They can conduct sleep studies, observing patients during sleep to witness symptoms present firsthand.

•Orthodontists

I always tell my patients: if I were the only orthodontist on a deserted island and I could only take one orthodontic device with me, I would take an expander (rapid palatal expander or rapid maxillary expander). Yes, these are the things orthodontists think about. An expander is an orthodontic device that typically attaches to the upper teeth and gently expands the upper jaw over a few months. When an orthodontist uses it correctly, an orthodontic expander can create more space for the erupting permanent teeth and can reduce or remove the need for extractions, which helps keep the jaws wide and airways open. It can also help create broader, nicer smiles, widen the jaws, correct crossbites, and even help with correction of other bite issues such as underbites and overbites. It can increase the size of the airway by widening the palate, which, in turn, widens the nasal cavity and helps with breathing and sleeping.

Orthodontists can also guide the growth of the mandible forward using functional appliances that add more space to the lower airways. Straightening teeth may also be helpful, as straight teeth help keep the tongue in the right position. Having front teeth in the right position allows the lips to come together gently, and that can help with nose-breathing too.

Orthodontists can also help correct habits such as thumb-sucking, tongue-thrusting, and mouth-breathing, though some of these habits are in the domain of the myofunctional therapist.

•Myofunctional Therapists

Myofunctional therapy is a noninvasive adjunct treatment for sleep breathing disorders. The therapists help retrain muscles through breathing and muscle exercises. Oropharyngeal exercises have been shown to significantly reduce the severity and symptoms of OSA.41 Adding myofunctional therapy improves outcomes for children whose tonsils and adenoids are removed. The absence of myofunctional therapy treatment is associated with a recurrence of SDB.42, 43

•ENT

An ENT is an ear, nose, and throat doctor. This is the person who can perform an adenotonsillectomy (removal of the tonsils and adenoids). The tonsils are the two lymphatic tissues in the back of the throat, filled with immune cells. Adenoids are a little higher in the throat behind the nose and the soft palate. Tonsils and adenoids are the body’s first line of defense. They sample and filter out bacteria and viruses that enter the body through the nose or mouth. Sometimes, they can become infected and enlarged, obstruct the airway, force a person to breathe through their mouth, and interfere with sleeping.





IS REMOVING TONSILS AND ADENOIDS THE RIGHT SOLUTION FOR SDB?

When a child breathes through their mouth, the increased turbulence of the breath on the throat can cause inflammation and enlargement of the tonsils and adenoids. This creates a vicious cycle: mouth-breathing fails to humidify and filter the air, which leads to enlargement of tonsils and adenoids and affects breathing and sleep quality. A lack of quality sleep increases the risk of catching a cold or getting a throat infection, which further enlarges the tonsils and adenoids.44, 45

Recurrent infections and the enlargement of these tissues can cause airway obstruction and sleep problems. However, enlargement of the lymphoid tissues may be a consequence of airway obstruction and mouth-breathing, as opposed to a cause. In these cases, teaching mouth-breathing children to breathe through their nose can potentially reduce the inflammation, especially if the damage has not been chronically occurring.

Even though removing tonsils and adenoids is common practice, the root cause of OSA may be related to abnormal oral-facial growth, particularly during early childhood. This won’t be addressed by adenotonsillectomy. The debate over removing tonsils and adenoids—similar to the debate over pulling permanent teeth for braces—has gone on for decades, during which the pendulum has swung back and forth. A doctor should conduct a thorough evaluation of the dynamics leading to the development of SDB and the factors affecting craniofacial growth before recommending surgery.46

Perhaps the question shouldn’t be, “Should we take them out?” but rather, “When is it necessary to take them out?” Remember that tonsils grow disproportionately to the rest of the body. If you examine the tonsils on a 10-year-old, they will look abnormally large. A doctor should carefully consider age and stage of growth. The severity of airway obstruction is also an important deciding factor: in many cases, since the damage to the developing body and brain of a child can become significant, waiting for the airway to get bigger after puberty may not be a good option.

Another consideration: Are there other ways to enlarge the airway? For example, before the maxillary sutures fuse (they start fusing around age eight), an orthodontist can expand the upper jaw and perhaps bring the lower jaw forward, to create more breathing room and reduce the need to surgically remove the tonsils and/or adenoids.

Having said that, sometimes it is necessary to do an adenotonsillectomy. In many cases, an interdisciplinary approach is required for the long-term treatment success of airway obstruction and SDB: an ENT can remove the tonsils and adenoids, an orthodontist can expand and align the jaws, and a pediatric dentist and/or myofunctional therapist can retrain the muscles to help correct habits and reestablish full-time nose-breathing.

Interestingly, Christian Guilleminault, one of the preeminent experts in this field, has concluded that “if nasal breathing is not restored, despite short-term improvements after T&A [tonsil and adenoid removal], continued use of the oral breathing route [mouth-breathing] will be associated with abnormal impacts on airway growth and possibly blunted neuromuscular responsiveness of airway tissues, both of which may predispose to the eventual return of upper airway collapse in later childhood, or in the full-blown syndrome of OSA in adulthood.”47

All this is to say, even removing the tonsils may not work long term if nose-breathing isn’t sustained. Even if tonsils and adenoids are removed, this is a great argument for myofunctional therapy, orthodontics, and other support. The end goal of all of this is to make sure nose-breathing becomes the norm.

SLEEP AND ADULTS

About half of the adult population suffers from some form of SDB, which means almost everyone is affected, because even if you don’t snore, your partner might. It has also been shown that a snorer’s bed partner loses an average of 62 minutes of sleep a night, to say nothing of how this might disrupt stages of sleep.48 Bed partners can even have a higher risk for hearing loss in the ear closest to the person snoring.

According to the American Sleep Apnea Association, an overwhelming majority of apnea sufferers remain undiagnosed and untreated.
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Severe obstructive sleep apnea increases the risk of death from any cause by more than three times and can accelerate aging and reduce life expectancy by up to 12 to 15 years.49

Sleep is a beautiful thing for people who sleep easily and deeply. Sleep can also be a nightmare—literally—for those who have difficulty.


SIGNS AND SYMPTOMS OF SDB

Daytime

•Drowsiness

•Body aches

•Low energy

•Irritability

•Mood changes

•Anxiety

•Depression

•High blood pressure

•Low sex drive

•Erectile dysfunction

•Poor attention

•Learning difficulties

•Craving sugar, caffeine, or junk food

•Falling asleep sitting up, in front of the TV, when reading, or while driving

•Bad breath and/or dry mouth

•Bite issues: crossbite, overbite, underbite, open bite

•Small mouth: dental crowding, scalloped tongue

•A large tongue (macroglossia)

•A narrow or high palate

•Headaches: OSA can lead to three types of headaches:

-Migraine—linked to disruption of REM and delta sleep patterns

-Dull morning headaches—linked to oxygen deprivation

-Cluster headaches—linked to oxygen deprivation50

Nighttime

•Snoring

•Frequent tossing and turning

•Gasping for air in the middle of the night

•Frequent nightmares

•Tongue thrusting and a scalloped tongue

•Frequent awakenings at night

•Frequent urination

•Acid reflux or GERD (gastroesophageal reflux disease): When you stop breathing, your body increases its efforts to get your oxygen intake back on track using abdominal contractions to take in air. These contractions squeeze the stomach acid up the esophagus. This can also cause erosion of the tooth enamel over time.

•Clenching or grinding of teeth (bruxism)

•Wear on bite surfaces due to grinding

•Apnea causes the body to activate the jaw and tongue muscles to regain control of the airway and keep it open. It’s important to note that patients who grind their teeth need to be evaluated for OSA before they get fitted for a splint or night guard because using one of these devices can actually worsen the airway obstruction during sleep.



Some of the symptoms are more obvious as they relate to SDB. Sleepiness during the day, for example, is usually a sign of poor sleep. Other signs, however, may not be so obvious. For example, frequent night awakenings to urinate may just make you think you’re drinking too much before bed. Although that can definitely be one reason, your body may also be giving you a hint.

Generally, when you sleep well, your body relaxes and allows you to sleep through the night without the urge to urinate. But if you have obstructive sleep apnea, your body will wake you up as you struggle for air. You may not remember these episodes. It’s just once you’re awake that you feel the urge to urinate. SDB can also affect the secretion of urinary hormones: an increase in atrial natriuretic peptide (ANP) and a decrease in antidiuretic hormone (ADH) can prevent the normal decrease in nighttime urine output.

THE CONSEQUENCES OF POOR SLEEP IN ADULTS

Adults with sleep deprivation and sleep-disordered breathing can have an increased risk of work injuries, automobile accidents, poor job performance, faster aging, increased blood pressure, coronary disease, heart attack, stroke, high cholesterol, glaucoma, diabetes, weight gain, obesity, decreased libido, erectile dysfunction, insomnia, anxiety, depression, cancer, dementia, Alzheimer’s, and increased mortality.

Yikes!

I don’t say all of this to scare you … or maybe I do. Sleep-disordered breathing is a serious problem that, in my opinion, our culture and the medical and dental professions do not take seriously enough.

Of course, many of the consequences of sleep deprivation have multifactorial causes, and the correct diagnosis of the root cause is challenging. This is when coordination of care really counts.

Obesity

Globally, the rates of obesity have increased dramatically in both children and adults. Today, 17 percent of children and up to 40 percent of adults are considered overweight or obese. For Americans, the numbers are even more shocking: more than 70 percent of U.S. adults are overweight or obese.51

Insufficient sleep has harmful effects on the hormones involved in appetite control, leptin and ghrelin (the “hunger hormones”).52 Leptin decreases your appetite and ghrelin increases it. During sleep, leptin levels rise, telling the body it is not hungry. Sleep deprivation disrupts the secretion of leptin, stimulating the appetite. This can help explain why people tend to want to eat when they can’t fall asleep, or why they crave a juicy burger after a late night of partying.

Here we have yet another complex reality. All of these factors tend to affect each other. For example: too much stress (and stress hormones like cortisol) can contribute to obesity; obesity can make SDB worse and lead to insomnia; and insomnia can affect leptin and ghrelin, causing inappropriate hunger.


CHEW ON THIS

In addition to healthy eating, physical activity, and a balanced microbiome, quality sleep must also be a part of everyone’s long-term weight-management program.



Increased Blood Pressure

OSA increases the risk of hypertension by 45 percent. There are two reasons:


1.When the body’s oxygen is depleted, there is a sympathetic (emergency) response to jolt the body awake. This increases heart rate and blood pressure. When these events happen hundreds of times every night, the body remains in a constant state of emergency and blood pressure stays elevated.

2.Insufficient oxygen intake and nitric oxide can lead to narrowing of the blood vessels and a breakdown of the endothelial lining of the arteries. This can increase the risk of high blood pressure, heart attack, and stroke.53



Heart Disease

Heart disease is the leading cause of death in the United States. Obstructive sleep apnea is associated with obesity and high blood pressure, which are both major risk factors for heart disease. The American Heart Association released a statement recently indicating that “sleep disorders such as SDB and insomnia are associated with adverse cardiometabolic risk profiles and outcomes.”54

In a massive study published in the Journal of the American College of Cardiology tracking almost 11,000 people over a five-year period, researchers found that people with obstructive sleep apnea had a significantly higher risk of sudden cardiac death, and the risk increased with the severity of the apnea.55, 56

Stroke

Conclusive research in the New England Journal of Medicine in 2005 reported that sleep apnea “is significantly associated with the risk of stroke or death from any cause, and this association is independent of other risk factors, including hypertension. Increased severity of the syndrome is associated with an incremental increase in the risk of this composite outcome.”57 In another study of OSA patients published in Sleep, 71.9 percent had cardioembolic strokes, compared with 33.3 percent in non-OSA patients.58

Diabetes

Sleep deprivation can lead to an increase in resistance to insulin, affecting the regulation of glucose and lipids.59 Meanwhile, a tired body secretes more stress hormones, such as cortisol, which may help you stay awake but also interfere with the action of insulin, further disrupting sugar metabolism.60

Microbiome Changes

Intermittent hypoxia (low oxygen) and hypercapnia (high CO2) in obstructive sleep apnea alters the gut microbiome, which could also contribute to adverse cardiovascular and metabolic outcomes.61

Cancer

Studies show that sleep deprivation can be a contributing risk factor for a number of types of cancers, including prostate, colorectal, and breast cancers.

Growth Hormone

Growth hormone is released by the pituitary gland. In children it promotes growth and in adults it helps to maintain normal body structure and metabolism. It also repairs and maintains muscles, including the heart. Sleep apnea sufferers don’t get enough deep sleep when growth hormone is released. Clinical features of growth hormone deficiency can include changes in memory and attention, anxiety, depression, fatigue, decreased muscle mass, decreased bone density, and impaired cardiac function.62

Immune System

Sleep has a strong regulatory influence on immune functions, and sleep deprivation can suppress the immune system, making it more likely to get sick and more difficult to recover from it.

Sexual Dysfunction

Nitric oxide plays an essential role in erectile function. A lack of nitric oxide (from SDB) leads to narrowing of arteries and a decrease in the blood flow to the sexual organs.63

Automobile Accidents

According to the National Sleep Foundation in 2020, 50 percent of American adults admit they drove while drowsy and 20 percent admit to falling asleep while driving.64 A large study of 14,268 crashes between 2009 and 2013 showed that 21 percent of crashes in which a person was killed involved a drowsy driver.65 Patients with sleep apnea who are untreated are two and a half times more likely to be involved in a car accident.

Dementia and Alzheimer’s

In a joint 2017 study from Stanford University and Washington University School of Medicine, scientists found that even just one night of disrupted sleep is enough to raise the levels of amyloid beta linked to Alzheimer’s disease. Additionally, they found several nights of sleep disruption raised another chemical linked to Alzheimer’s, called tau.66

Scientists at UC Berkeley have found compelling evidence linking sleep deficiency with excessive deposits of the beta-amyloid protein believed to trigger Alzheimer’s disease. For this reason, they reported that “sleep could be a novel therapeutic target for fighting back against memory impairment in older adults and even those with dementia.”67

An even better approach would be to prevent sleep deprivation proactively, thus preventing associated plaque buildup in the first place. Researchers at New York University found that older patients with sleep apnea began experiencing cognitive decline about 10 years earlier than those without breathing problems. However, the good news from the study was that patients who were being treated for their sleep apnea delayed the onset of mental decline by the same 10 years, as well.68

Depression and Anxiety

Depression and anxiety have a bidirectional relationship with sleep. When you don’t sleep well, it’s more likely that you’ll suffer from these disorders. And when you’re suffering from these disorders, sleep often becomes more difficult. As the Anxiety and Depression Association of America puts it: “The more we look for sleep, the less we find it.”69

UPPER AIRWAY RESISTANCE SYNDROME

UARS (upper airway resistance syndrome) is another sleep disorder in which resistance through the airway is significant enough to disrupt the quality of sleep. The increased effort to inhale during sleep can lead to many partial arousals (RERAs) throughout the night. However, this is different from OSA, in which breathing can completely stop. UARS can start as simple snoring, but if left untreated, it can lead to greater obstruction and eventually progress to OSA.
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What complicates the diagnosis of UARS is that patients may not be aware of their snoring (not all patients have audible snoring but are just “heavy breathers”) and may not remember partial arousals. The clues may lie in the epidemiology and symptoms.

Both men and women can suffer from UARS, although the prevalence is slightly higher in women, especially young, thin women.70 Many of the UARS symptoms are different from those of OSA. Patients with UARS may have difficulty falling asleep, be light sleepers, and have low blood pressure, so much so that patients may get dizzy or faint when they stand up quickly. They can suffer from severe fatigue and exhaustion, hypothyroidism, digestive issues like diarrhea, constipation, and bloating, anxiety and depression, and cold hands and feet (because the sympathetic nervous system sends more blood to the heart and away from the extremities—cold hands, warm heart!). Other symptoms may include: TMD (temporomandibular disorders), frequent nighttime urination, morning headaches, dry mouth upon awakening, jaw pain, and scalloped tongue.

In recent years, some studies have shown strong associations between UARS and functional somatic syndrome, which is a term used to refer to physical symptoms that are poorly explained and appear in otherwise healthy populations.71 This includes disorders such as chronic fatigue syndrome, chronic insomnia, chronic pain, irritable bowel syndrome, fibromyalgia, and depression.

Treatment of UARS is very similar to treatment for OSA and should be considered the moment snoring has progressed and daytime symptoms are present.

Upper Airway Resistance Syndrome (UARS) vs. Sleep Apnea



	 

	UARS

	Sleep Apnea




	Prevalence

	Slightly higher in women

	Higher in men




	Sleep onset

	Delayed, insomnia

	Fast




	Breathing

	Resistance through the airway

	Breathing completely stops




	Snoring

	Common

	Almost always




	Body type

	Slim to normal build

	Overweight




	Daytime symptoms

	Tiredness

Fatigue

	Sleepiness in adults

Children can be “wired” or cranky




	Orthostatic symptoms

	Cold hands and feet

Fainting

Dizziness

	Rare




	Blood pressure

	Low to normal

	High






LIFESTYLE FACTORS CONTRIBUTING TO SDB

•Alcohol (especially drinking before bedtime).

•Sedatives or sleeping pills—similar to alcohol, these can relax muscle tone, leading to airway collapse.

•Smoking—smoke irritates and inflames the upper airway, causing it to narrow.

•Obesity—this can be a contributing factor to OSA, and also get worse because of OSA, creating a vicious cycle. Fat deposits on the neck and a larger tongue put pressure on the airway.
The Mayo Clinic found that a neck size of 17" or more in circumference for men and 16" or more for women is a clinically significant risk factor for OSA.72



IS IT INSOMNIA OR OSA?

Insomnia is a recurring difficulty falling asleep and/or the inability to remain asleep for a reasonable amount of time. Chronic insomnia affects almost 20 percent of Americans.73 It’s a risk factor for substance abuse, depression, chronic pain, and many physical diseases. It may sound counterintuitive, but sleep deprivation can actually cause insomnia.

Shouldn’t you sleep better if you’re tired? Those of you who have had a baby probably know that when your baby misses a nap, they don’t sleep better at night—they sleep worse. Constant sleep deprivation causes our bodies to produce stress hormones such as adrenaline and cortisol to keep us going. This can interfere with sleeping, creating yet another vicious cycle.

In a large study of 1,210 patients suffering from chronic insomnia published in Mayo Clinic Proceedings, it was found that 91 percent of the insomnia sufferers had moderate to severe sleep apnea.74 What’s truly frightening about this finding is that sleep medications, which relax muscles, can make apnea worse. It’s likely that many of the people in this study had been misdiagnosed. How many of them took prescribed sleep medicine that made their underlying condition worse—even potentially lethal? What damage did that cause to their bodies? Imagine what happens when someone suffering from OSA takes sleep medication. Sedation prevents your body from waking you up. If you can’t breathe and your body can’t rouse you, you’re in trouble.

If you’re having difficulty sleeping or have chronic insomnia, please get yourself checked for OSA before you take sedating medication. It could save your life.

AIRWAY AND SLEEP ISSUES IN WOMEN

Even though SDBs are prevalent in both men and women, there are some unique characteristics that women should be aware of. Studies show that a significant majority of sleep-disordered breathing in women goes undiagnosed.75 One reason for this could be that women’s symptoms can differ from those experienced by men. Generally speaking, women are less likely to report snoring, but more likely to complain about fatigue, insomnia, morning headaches, nightmares, mood issues, anxiety, and depression.

Women are twice as likely as men to be treated for depression prior to getting diagnosed with OSA.76 It has been hypothesized that in women, SDB may be an underlying cause of many anxiety disorders.77 If you are a woman, and you feel fatigued, have insomnia, are overly stressed, or are suffering from anxiety or depression, you owe it to yourself and your loved ones to get evaluated for sleep-disordered breathing.

The latest estimate of women who suffer from moderate to severe OSA is up to 20 percent.78 Typically, the prevalence of OSA is higher in men than women in their twenties and thirties, but that ratio shrinks to about two to one when people reach their fifties and sixties. This is because, as women age, their OSA risk increases. This phenomenon is related to hormone production, and to the way the body stores fat. Hormonal changes during pregnancy and menopause may also predispose women to SDB.79 These figures may still be low—underestimating the prevalence of SDB in women who may not make the technical diagnostic criteria of OSA but still suffer from a partial upper airway obstruction such as UARS.

TREATMENT OF SDB IN ADULTS

Remember, when left untreated, OSA can take 12 to 15 years off your life. That’s worse than smoking or diabetes.80, 81 Sleep apnea has been coined the “not-so-silent killer,” raising premature death risk by 46 percent.82 It’s never too late to take care of yourself. It’s never too late to start eating healthy or start exercising. It’s also never too late to improve your oral health so that you can breathe better and sleep better, no matter how old you are. You can’t go back in time, but every day that passes is another missed opportunity to give yourself a better, longer life.

Remember that it is important that bed partners are part of the diagnosis and treatment planning of SDB, since they have both a vested interest in your health and unique insight into your symptoms. During your sleep consult, a qualified dentist or physician will review your medical history along with any oral or physical signs or symptoms. They will also evaluate the airway and may recommend a sleep study.

You can do a sleep study at home or in a sleep lab. Home studies map a typical night’s sleep but offer fewer details and insight. Lab studies (polysomnography) are more detailed studies, but the night of sleep is less typical. You need to consult with a qualified dentist or physician to determine which will work better for you.

Once all the data are gathered, your sleep physician will recommend treatment options. It is important that you discuss your choices with your doctor and dentist. Compliance will be a key factor in determining which option will work best for you.


TREATMENT OPTIONS FOR ADULT SDB


•Lifestyle and behavioral changes such as weight management.

•Continuous positive airway pressure (CPAP). A CPAP pushes air down the airway to keep it open. CPAP is highly effective, but patients are frequently noncompliant with it, as it may be uncomfortable to wear at night.

•Oral appliance therapy. There are more than 100 oral appliances that have received FDA clearance. They keep the airway open by preventing the lower jaw from falling back during sleep. They can be very effective, and they typically have higher rates of compliance.

•Surgery. Removing the uvula and tissue from the soft palate is the most common but tongue, nose, and jaw surgeries are options as well. Soft-tissue surgeries tend to have lower success rates and are irreversible.






While you wait for that sleep consult, here are some other ways to improve your sleep at home:


•Establish a regular bedtime and wake-up time.

•Avoid caffeine and sugar.

•Use the bedroom only for bedroom activities.

•Avoid bedtime carbs.

•Avoid nighttime fluids to reduce restroom trips.

•If possible, do your activities during the day.

•Manage lighting (including reducing screen time before bed).

•Manage room temperature (cool, comfortable).

•Create a regular quiet, soft, and boring pre-sleep routine.






CONNECTING THE DOTS

Snoring, excessive daytime sleepiness, and hypertension (high blood pressure) are three of the most common symptoms of SDB. However, ask yourself the following questions:


•Are you often tired, fatigued, or sleepy during the daytime?

•Do you feel irritable or cranky?

•Do you have difficulty concentrating?

•Are you constantly craving sugar, caffeine, or junk food?

•Do you have, or are you being treated for, high blood pressure?

•Do you grind your teeth?

•Do you suffer from headaches?

•Do you hate the idea of going to sleep?

•Do you frequently wake up at night?

•Do you have difficulty breathing through your nose?

•Do you snore, or have you been told you snore?

•Has anyone observed you stop breathing during sleep?

•Is there a family history of SDB?

•Are you breathing through your mouth when you sleep?



Make sure you ask these questions of your bed partner too; they may respond differently than you think.






CHAPTER 4

THE POWER OF YOUR SMILE: PSYCHOLOGICAL AND EMOTIONAL HEALTH


IN THIS CHAPTER

•The critical role of the mouth in mental health.

•The emotional effects of poor oral health in children’s lives.

•The mouth as a tool for personal and professional success.



How do you tell someone you like them? You could write them a letter or a song. You could buy them a gift. Or you could just smile.

There is a whole world in a smile: love, welcoming, joy, laughter, and friendship. Smiles lower barriers between people, open conversations, and welcome reciprocity. They show kindness. A genuine smile says, “You are welcome, and all is well.” What a powerful message in a world that can be so divided.

Studies show that genuine smiling is associated with a better life. One study looked at college students’ yearbook pictures and found a strong association between those smiling with positive emotional expressions in pictures and lower rates of divorce, as well as greater personal well-being up to 30 years later.1 This may seem obvious: happier people smile more. But smiling also makes people happier. It’s a chicken/egg situation.

Amazingly, it’s true that the act of smiling sparks the happiness it represents. Put simply, by smiling, you tell your brain to be happy. Have you ever heard that you should smile when you feel sad? That it might help you to feel better? According to behavioral psychologist Sarah Stevenson, smiling is like a “feel-good party in your brain.”2 It triggers the release of dopamine, endorphins, and serotonin. In addition to elevating mood, endorphins are pain relievers. Smiling can reduce both pain and stress. And, since a smile is contagious, the smile you get in return triggers all those feel-good chemicals in other people too. Every time you smile at someone, you’re supporting that person’s mental health.

We smile to project feelings, and to inspire them in others. But smiling is so much more. Smiling can make you appear younger, thinner, and smarter. One smile can induce more brain stimulation than 2,000 bars of chocolate (without any of the calories or sugar).3 People who smile more live longer.

Put it all together and you’ll start to see that your smile is one of the most powerful things about you. It’s the confidence and strength you project to the world, and to yourself. It profoundly affects how you feel.

In my practice, creating healthy, beautiful smiles is a daily occurrence. But when parents are deciding whether or not to fix their child’s smile, some ask: “But, Doctor, isn’t this just for looks?”

As you’ve learned, when it comes to the mouth, nothing is just for looks. The structure of the mouth affects the structure of the face, which affects breathing, oral health, and overall health. How you breathe, whether or not you have gum disease, how well you can chew and speak, and whether or not you have a chronic illness can all be related to a well-formed smile.

LOW SELF-ESTEEM AND THE MOUTH

The first five years of a child’s life are arguably the most important. The explosive growth of the brain during this time has a lasting impact on personality, learning capacity, self-esteem, and confidence. At birth, the brain is about 25 percent of its final size. By age one, it doubles in size. By age three, it is 80 percent grown. And by age five, it is about 90 percent of its final size.4 Any airway obstruction and oxygen deprivation during this crucial period of development can have long-term consequences.

Experiences during this developmental period—both positive and negative—help shape the way the brain grows too. This period is when children are learning about themselves, and the impact of peers on self-esteem is tremendous. This is when kids are developing a sense of self-worth, and when they are building their belief systems and values, figuring out what and who are good and bad.

This is another reason why the “wait and see” approach can be so detrimental. It may make physical treatment harder, and it also does nothing to undo the psychological damage that may have been done in the interim.

Kids suffer tremendously from the consequences of poor dental health, and the resulting insecurities can last a lifetime. Children with decayed or missing teeth hide their smiles and have difficulty speaking correctly. And their peers are quick to notice. These kids may begin to feel self-conscious and embarrassed. They may choose to stay silent rather than call attention to their teeth. This may hinder their development in subtle and not-so-subtle ways, from underdeveloped social skills to damaged self-esteem.

In my practice, I’ve seen many young children with low self-worth have a difficult time articulating their feelings. Sometimes they’re labeled as shy or withdrawn because they keep to themselves. But the reality (as is often the case) is a lot more complex. I experienced that firsthand with a seven-year-old patient named Sofia.

One day, right before Sofia’s first visit with me, her aunt asked to talk to me in private. She told me that Sofia and her family had been in a car accident a few months back. Sadly, Sofia’s parents passed away, and now Sofia’s aunt was her full-time guardian. Sofia had always been quiet, but the accident had left a few scars on her face, making her even more withdrawn. She told me Sofia felt lonely at school and had a difficult time making friends. And then she told me that Sofia had not been to a dentist … ever.

When I walked into the treatment room to examine Sofia, I caught a glimpse of a couple of beautiful drawings she had done before she quickly tucked them away. I introduced myself and extended my arm for a handshake, but Sofia just looked down to the floor and didn’t say a thing. Sensing the awkwardness, her aunt quickly said, “Sofia is a little shy.” To which I replied, “That’s okay. From my experience, shy people are often incredibly smart, and from what I could see in her drawings, Sofia is also incredibly talented.” Then I went on explaining how I was an artist, too, except my art was making beautiful smiles. That made her look at me finally and we started showing each other our artwork—she showed me her drawings and I showed her a few before-and-after photos of patients.

Sofia’s art was truly impressive—way beyond what a seven-year-old (or even a 17-year-old) would typically draw. But there was a sense of sadness expressed in all of her pictures. Once she had become somewhat comfortable, I approached her to examine her mouth. The scars around her mouth made her skin so tight that I could barely get a dental mirror in there.

The years of neglect were immediately obvious. Sofia had rampant tooth decay, missing and crooked teeth, and an overbite. I was overwhelmed with sadness and excitement at the same time—sadness for what I saw, and excitement for what I knew I could do for her. During the next 18 months, I watched the transformation in her smile and in her personality happen in unison. And I could see that change in her art. Dark, sad drawings gave way to more colorful, happy ones. When she finally moved away a few years later, she had grown into a confident girl with a future full of possibilities ahead of her. I kept the last drawing she gave me in my office, and I cherish it to this day.

It may come as no surprise that the number one reason children are singled out for bullying is crooked, discolored, or rotting teeth.5 Kids who have underbites may be teased for looking mean. Kids with overbites or those who breathe through their mouths may be teased for looking stupid: they’re “mouth-breathers,” after all. Sadly, the negative psychological and school-related consequences can haunt these children throughout their entire lives.

But dental-related problems with self-esteem and self-confidence often start more insidiously and quietly—with pain and discomfort, a lack of sleep, and other unrecognized symptoms. And often, the cascade of negative impacts can result in behavior problems, including bullying! So, unhealthy teeth and mouths can be to blame on both sides of the bullying equation. Eventually, the seeds of poor self-image can result in full-blown mental health crises: depression, anxiety, and even suicidality.

Over the years I have also seen many young children suffering from toothaches who have difficulty expressing their discomfort. Before being diagnosed, they simply endured their agony, not knowing that it could be corrected. Kids who have always felt pain may not know what it’s like to live pain-free. And the poor parents, as close as they are to their kids, had no idea that their children were suffering.

Whether or not anybody knows about it, chronic pain can interfere with a child’s ability to sleep, affecting behavior, appetite, and concentration. Tired kids are prone to explosive tempers, easily hurt feelings, and accidents.

Children with toothaches have difficulty eating, too, and are likely to avoid hard-to-chew fruits and vegetables—some of the most important foods for proper development.

Without a doubt, lack of sleep, poor nutrition, and pain cause children to perform badly in school. In a study of school-age children, those who needed dental care were three times more likely to miss school, and those who reported having toothaches were approximately four times more likely to have a low grade-point average (below the median GPA of 2.8) when compared with children who were free of dental pain.6

Poor academic performance in the early years can have a domino effect on education and is one of the strongest predictors for continuously underachieving in school.7 U.S. children annually miss more than 51 million hours of school due to dental problems. And, of course, children with toothaches or sleep deprivation find it difficult to sit still and listen. I would too. Wouldn’t you?

And so begins many a child’s life in America. Think about what often happens to kids with attention or behavioral problems: They get medicated, treated badly, or teased. They start to believe that their inability to concentrate is because they’re deficient or stupid. If they could just try harder, they are constantly told, they could do better, and yet they just can’t seem to get it together. They feel sad, lonely, and worthless. As they grow, the problems compound. They withdraw or act out, become bullies, turn to drugs, or get into trouble with the law. It’s tragic because it didn’t have to be that way. If you are a parent, you can break this negative cycle by taking your child to the dentist regularly, by making sure your child brushes and flosses, and by helping them build positive associations with their oral health.

Not only is it critical to care for kids’ mouths, but, as you’ve now heard multiple times, childhood is the best (and cheapest) time to address problems. Kids’ mouths are flexible and malleable. Often, if treated early, mouths and teeth will begin to grow correctly with minimal intervention. As the saying goes, “An ounce of prevention is worth a pound of cure.” In light of all that you’ve just learned about the incredible power of a healthy smile, it should be getting clearer just how far a little prevention can go.

THE MENTAL HEALTH EQUATION

Many factors contribute to our mental health, and we’re constantly learning more about the profound role of oral health in the equation.

As with many mental-health-related issues, the teen years are often when we really start to see things like clinical depression and anxiety emerge, but as we’ve discussed, the seeds are usually planted much earlier.

Today’s children face a plethora of challenges that force them to grow up too quickly. Before they are ready, they may come face-to-face with divorce, death, incarceration, domestic violence, drug and alcohol abuse, racism, financial difficulties, and a host of other scary things. Many suffer from the pressure to overachieve, including the ever increasing need to perform well in school and participate in a never-ending torrent of extracurricular activities.

As a result, today’s overwhelmed teens report being even more stressed than adults, with such negative results as impaired memories, weakened cognitive control, reduced learning ability, and poor emotional control. Subpar dental care, with all its negative impacts—loss of self-esteem and confidence, bullying, pain from toothaches, and difficulty breathing, speaking, and sleeping—only adds to a young person’s ratcheting stress levels.

Psychological health can be hard to track. But we do know that low self-esteem and self-confidence correlate to negative outcomes: increased rates of anxiety and depression, poor behavior in school, acting out, subpar academic performance, and increases in substance abuse, eating disorders, teen pregnancy, and suicide rates. Addressing issues as early as possible is crucial.

IT’S ALL IN THE TIMING (AND THE DETAILS)

Orthodontic treatments in childhood—for tongue-ties, narrow palates, airway obstruction, bite problems, and correcting habits such as thumb-sucking—can help guide the healthy growth of the mouth and the face and circumvent many of the damaging psychological consequences of bad teeth. Sometimes braces can be entirely prevented (or at least, the severity of problems and treatment time can be reduced) with early interventions. Not only is that good news for the child, it’s also good news for cash-strapped parents.

Straightening teeth should be the very last thing an orthodontist does, though often it’s the first—and only—thing. Often, children simply arrive at the orthodontist too late, long after their bones have fused and skeletal growth is complete, when straightening crowded teeth is the only option. Sometimes parents and orthodontists are concerned with the aesthetics of straight teeth but don’t appreciate how the underlying skeletal structure of the mouth can impact the end result.

Details really matter. Think about it: There are more than 7.8 billion people on this planet. We all have eyes, noses, lips, cheeks, chins, teeth, and jawlines in almost the same position; yet we all look so different. It’s all about those minute variations.

A skilled orthodontist must start early with a growing child to guide the healthy growth and development of the face: the airway, bite, and oral habits. He or she needs to understand how to balance a face, and also imagine how that face will look post-orthodontics.

Once all of that has been taken care of, straightening the teeth puts the final touches on a healthy, beautiful smile. I always tell my patients, other than the parents, the person who will really affect what a child looks like for the rest of their life is the orthodontist. Of course, you cannot select your parents, but you can definitely select your orthodontist.

THE EYES HAVE IT

If your smile is the first thing someone notices about you, your eyes are the second thing. Studies show that people with nice smiles also tend to have nice eyes, a correlation that is both physical and psychological. As mentioned earlier, the bones and soft tissues that affect the look of the mouth (especially the maxilla—the middle third of the face) also affect the cheekbones and positioning of the eye sockets, and as a result, have a big impact on how the eyes look.

Psychologically, when you smile with confidence, your eyes reflect your inner feelings. If you’re self-conscious about your mouth, you may be less likely to make eye contact—something that expresses confidence and helps build connections. Once again, it’s all related.

THE ELEPHANT IN THE ROOM

I’m now going to broach a subject that might make you uncomfortable. But I would be remiss (and willfully oblivious) if I didn’t discuss the topic of aesthetics.

We don’t like to admit it, but in our society, the way we look is important. Whether we like it or not, beauty and success (both personal and professional) often go hand in hand.

Let’s think about peacocks for a second. Peacocks have evolved great plumes of feathers for a very specific reason: to attract a mate. The more dazzling the plumage, the more desirable the bird. Nature abounds with examples of beautiful plumage, impressive musculature, or other physical traits that are desirable to members of the opposite sex, because these traits indicate reproductive fitness. For humans, a healthy, beautiful smile is one of those traits. Good teeth are an excellent indicator of desirability. They indicate good health and a commitment to self-care.

Broad U-shaped jaws that allow for optimal airways also make the smile broader. They provide enough room for all the teeth, which helps with the fullness of the lips. A correct bite leads to better chewing and less dental wear, but also results in facial balance and a proportional profile with the nose, lips, and chin in harmony. Nose-breathing allows for the optimal growth of the mouth and the face.

This may all seem like an overstatement—after all, looks depend on more than just the mouth, right? Amazingly, in many ways, they don’t.

Remember that the maxilla (the upper jawbone, the middle of the face) and the mandible (the lower jawbone, the bottom third of the face) determine much of how the entire face grows and looks. Most of the face’s structure depends on these two bones and how they affect the smile and the tissues around them: the lips, chin, nose, eyes, cheeks, and jawline. A skilled orthodontist has the knowledge and the tools to affect all of those facial features.
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There is a great deal of shame around appearances in our culture and tremendous pressure to look good. This is especially true for women. In one survey, 85 percent of women and 79 percent of girls said that they opt out of important life activities when they don’t feel good about the way they look.8 And, sadly, 88 percent of teens feel self-conscious about their smiles.

The way we look can directly affect the way we experience life (and the way others treat us). Just look at the cult of celebrity. Besides being generally fit, coiffed, and well dressed, what is the one thing American celebrities have in common? Perfect teeth.

Whether we like it or not, physical looks affect our lives in profound ways. For example, we know that self-esteem and self-confidence are vital for a good life. Having a healthy, beautiful smile is key to building self-confidence. When someone feels confident, they are more likely to be perceived as happier, more attractive, more successful, and smarter.

Again, it’s reasonable to argue that we should not be giving as much weight to the way people look—that we should evaluate people solely on their actions, personalities, skills, and other attributes. I wholeheartedly agree! But to avoid having this conversation because of those objections ignores reality. We live in a society obsessed with beauty. Because of that, attractiveness matters for a person’s success in life. As an orthodontist, I have seen the profound transformation over and over—from self-conscious teen to self-confident adult. In so many cases, it all hinges on a healthy mouth.

What do you think is the number one feature people choose when you ask them what makes someone attractive? That’s right, their smile.9 Smile ranks as the most important physical trait when it comes to attraction—above all other factors.

Attractiveness plays a role in everything from finding a partner to landing a job. Often, it comes down to that great first impression. You have 100 milliseconds to make a first impression, and first impressions tend to become the lasting default view we have of people, even when we’ve known them for a while. Ninety-six percent of adults believe an attractive smile makes a person more appealing to members of the opposite sex.10

An American Association of Orthodontists report confirms that bad teeth represent the biggest dating turnoff among men and women. When considering a potential love interest, 77 percent of women think crooked teeth are worse than a receding hairline.11

When it comes to employment, good oral care is just as crucial. Americans perceive those with straight teeth to be 45 percent more likely to get a job than someone else who is evenly matched in skills and experience. A candidate’s appearance ranks as more important to getting a job than where the candidate went to school.12 Is this fair? Of course not! But it is the world we live in.

If you’re not happy with your smile, you’re not alone. Only 28 percent of Americans are.13 Many people avoid smiling because they’re self-conscious about their teeth. That means they’re not enjoying all the advantages that smiling provides. These people may be missing out on mental health gains, positive relationships, employment opportunities, and other benefits because they don’t feel good about their smiles. Think about what not smiling says about them to others. Someone who never smiles seems angry or mean, uninterested, or judgmental. Not smiling doesn’t say, “I’m self-conscious about my mouth.” It says, “I don’t have time for you.”

The good news is that we can prevent and treat oral and facial imperfections to boost physical, emotional, and mental health.


CONNECTING THE DOTS

Many of us go to a dental health professional only when we experience tooth pain or to straighten our teeth. But, in fact, an orthodontist can do so much more to improve the functionality and confidence of our smiles. Here’s a surprising list of issues your orthodontist can fix:

•Airway obstruction

•Mouth-breathing

•Sleep-disordered breathing

•Tongue-tie or lip-tie

•Tongue thrust

•Thumb-sucking or other bad habits

•Skeletal discrepancies (underbite, overbite, cross bite, overjet)

•Facial growth issues such as long face syndrome

•Width of the smile (too narrow or too wide)

•Lip incompetence (lips not coming together when relaxed)

•Lip fullness (too flat or too protruded)

•Profile (balance and facial disharmony)

•Facial height and imbalance among parts of the face

•Clenching or grinding of the teeth

•Speech issues

•Dry mouth

•Bad breath

•Gummy smile






CHAPTER 5

ORAL HEALTH AND PHYSICAL DISEASE


IN THIS CHAPTER

•How oral health affects (and is in turn affected by) whole-body health.

•How dozens of diseases are connected to the mouth, from Alzheimer’s to cancer.

•The oral care products you use could be doing more harm than good.

•A comprehensive list of ingredients you should look for in oral care products (and ones to avoid).



I remember my grandmother taking her dentures out before bed. She’d put them in a cup on the nightstand. It was just … what my grandmother did. I figured that’s what all grandparents did. But as I got older and realized my grandmother was actually quite a bit younger than my friends’ grandparents—that she was, in fact, not old at all—and that other people her age seemed to have all their teeth, I got curious. One day, when I was about 12, I asked her about it. With tears in her eyes, she told me the story.

When she was in her 20s, she had a full set of beautiful teeth. She was young and strong. But she started having some problems with her digestion, so she went to see her doctor. He had no idea what was wrong with her. She went back many times and tried many different treatments, but none of them worked. Finally, her doctors suggested the problem could be with her teeth. The solution they proposed was a total extraction. If they took out all her teeth, they posited, the digestive problems would go away.

So, that’s what they did. It was horribly traumatic for my grandmother—a young woman, now without teeth. It was also traumatic for her family, as she struggled to adjust to her new circumstance. Just imagine how it would feel to be young and beautiful—in the prime of your life—and to suddenly have all of your teeth removed! How shocking must that have been for her? Even now, many years later, I shudder to think. Sadly, they never did find out the cause of my grandmother’s digestive troubles. But I am pretty confident it wasn’t rooted in her teeth.

It’s interesting how the pendulum swings on medical and dental opinion. It has gone from one extreme to the other: from removing all the teeth to cure systemic illness, to completely ignoring the teeth as a potential source of disease. Today, we’ve landed in a more objective and reasonable center, but we’re still reeling a bit, as a discipline, from the vagaries of the past. We’ve seen this happen with many other treatments too. We used to remove tonsils and adenoids at the drop of a hat, anytime we saw issues with recurrent infections or breathing. Now, we take a more thoughtful approach, removing them only when it’s absolutely necessary. We keep learning that there’s still so much we don’t know about the human body, and so we’ve become more cautious about removing structures unless we absolutely must.

ORAL HEALTH AND SYSTEMIC DISEASE (A VERY OLD STORY)

Throughout history, people have noted the connection between oral and physical health. As early as the 5th century BCE, the ancient Egyptians and Greeks were writing about the link between a healthy mouth and a healthy body.1 These early writings weren’t very scientific and were mainly based on intuition and controversial observations, but they were accurate, nonetheless.

Centuries later, in 1891, a microbiologist named W. D. Miller published a paper entitled “The Human Mouth as a Focus of Infection,” arguably starting a new era known as the era of “focal infection.” Miller blamed oral microorganisms or their products for a long list of diseases including arthritis, diphtheria, tuberculosis, syphilis, thrush, pulmonary diseases, cardiovascular diseases, gastric problems, brain abscesses, and even stupidity (which was considered an actual medical diagnosis in the 19th century).2

In 1911, following an article written a decade earlier called “Oral Sepsis as a Cause of Disease,” the English physician William Hunter blamed poor dentistry (and the resulting oral sepsis) for causing most chronic diseases.3 Addressing the medical students at McGill University in Montreal, he argued:


No one has probably had more reason than I have had to admire the sheer ingenuity and mechanical skill constantly displayed by the dental surgeon. And no one has had more reason to appreciate the ghastly tragedies of oral sepsis which his misplaced ingenuity so often carries in its train. Gold fillings, crowns and bridges, fixed dentures, built on and about diseased tooth roots form a veritable mausoleum over a mass of sepsis to which there is no parallel in the whole realm of medicine and surgery. A perfect gold trap of sepsis of which the patient is the proud owner, and no persuasion will induce him to part with it, for it cost him much money and it covers his black and decayed teeth.4



In 1912, an American physician, Frank Billings, similarly introduced the concept of focal infection to American physicians.

They were all on the right track, of course. But in their enthusiasm for their cause, and perhaps due to the sometimes-adversarial relationship between medicine and dentistry, many physicians started recommending tooth extractions in favor of restorations. They began to think of it as the only true cure for a variety of ailments. This thinking resulted in a generation of toothless people in their prime, like my grandmother.

Fortunately, the science eventually prevailed, and the 1930s and 1940s saw a steep decline in baseless extractions and a reemergence of restorative dental procedures.5 But scientists continued to wonder about the link between oral infection, inflammation, and overall health. It really didn’t come back into the mainstream consciousness until the end of the 20th century. That’s when a series of well-researched studies appeared on the associations between periodontal disease and systemic conditions like coronary heart disease and preterm birth. It finally became very clear why eliminating dental infections or periodontal disease could help people live longer, healthier lives.

In 2011, in response to growing global concerns over chronic conditions like heart disease and diabetes, the United Nations (UN), for the first time, officially associated oral diseases with significant morbidity.6 This high-level UN meeting was historic because it was only the second time in history that a health topic was discussed at the United Nations by leaders of countries around the world (the first time was a summit on HIV/AIDS in 2001).7

Over the last 10–15 years, there has been a flood of scientific data supporting the idea that oral health dramatically impacts physical health. The case is so strong, and so different from what’s been taught in the past, that many medical textbooks need to be rewritten in significant ways. In fact, the science in this area is growing and changing so much that a whole new branch of periodontology has emerged. It’s called “Periodontal Medicine” and its entire focus is on the strong bidirectional relationship between periodontal disease and systemic health.

It’s mind-boggling how many systemic diseases are now linked to periodontal disease. The list includes cardiovascular disease, diabetes, atherosclerosis, rheumatoid arthritis, pneumonia, adverse pregnancy outcomes, chronic kidney disease, erectile dysfunction, Alzheimer’s, and many types of cancer. The relationship is real, but as with every relationship, it’s complicated!
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THE CONNECTION BETWEEN THE MOUTH AND THE BODY

Sometimes the relationship between oral health and systemic disease is unidirectional (one way): the periodontal disease (gum disease) causes the systemic illness directly. Sometimes, it’s bidirectional (both ways): the periodontal disease contributes to the systemic disease, and the systemic disease contributes to the periodontal disease. Sometimes, both things have a common underlying cause.

To help you understand how your mouth’s periodontal health is related to the rest of your body, let’s follow the mouth’s journey from healthy to mildly unhealthy (gingivitis or gum inflammation) to severely unhealthy (periodontitis).

In a healthy mouth, there is a delicate balance of microbes. It’s in homeostasis—a healthy, balanced state. But when this balance is upset, opportunistic overgrowth can occur. This is often what starts the process of disease and decay. As a healthy mouth begins to get less healthy, gingivitis develops. The gums may bleed and look red. There may be bad breath or sensitive, swollen gums. Because gingivitis is usually painless, it can go for years before it gets diagnosed.

Gingivitis is reversible with good oral care but, left untreated, it often progresses to periodontitis. Periodontitis is a serious gum infection that results in the irreversible loss of the supporting structures of the tooth—the periodontium. These structures include the gums, alveolar bone, cementum, and the periodontal ligament. As periodontitis advances, teeth can get loose and eventually fall out. As this process unfolds, bacteria can enter the bloodstream, and untreated infection can lead to chronic inflammation throughout the body. This is a bad situation for systemic health.

[image: ]

The mouth is filled with billions of microbes. Current estimates state that the oral microbiome contains about 700–1,000 species, although some estimates are as high as 1,200 or more.8 The oral microbiome is not uniform—it has its own microhabitats in different areas of the mouth. You’ll find different types of bacteria thriving on the tongue, palate, cheeks, teeth, and inside the periodontal pockets between teeth and gums that deepen as the periodontal disease advances.

Unlike other parts of the mouth and gut where the outer layer of tissue is constantly shedding and renewing, the microbes below the gum line don’t get regularly flushed out or disrupted. They organize into colonies, form biofilms that coat teeth, and live there for long periods of time.

According to the Centers for Disease Control and Prevention (CDC), half of American adults aged 30 and over have periodontal disease, and the rate increases to over 70 percent for adults aged 65 and older.


RISK FACTORS FOR DEVELOPING OR WORSENING PERIODONTAL DISEASE

•Poor oral hygiene

•Poor diet

•Smoking/chewing tobacco

•Dental phobia (which leads many people to avoid the dentist)

•Crooked teeth (hard to keep clean, which increases the risk of damage to the periodontium)

•Poor bite (places uneven or excessive pressure on teeth and surrounding tissues)

•Poor oral habits

•A history of antibiotic use

•Harsh oral care products (certain ingredients such as alcohol can change the microbiome, cause dry mouth, even worsening bad breath)

•Stress

•Immunodeficiencies

•Defective fillings

•Medication side effects (steroids, seizure drugs, cancer drugs, drugs that cause dry mouth, and calcium-channel blockers that cause hyperplasia)

•Genetic factors (disease-susceptible individuals)

•Age

•Hormonal changes during pregnancy or with oral contraceptives, puberty, menstruation, menopause, and post-menopause

•Certain systemic conditions such as diabetes or autoimmune disease (like rheumatoid arthritis or lupus) can affect or interfere with the body’s inflammatory system and can worsen the condition of your gums



CAN YOU CATCH CAVITIES AND PERIODONTAL DISEASE?

The simple answer? Yes.

But it’s more complicated than that. (Surprise!)

Oral microbes can be transferred between people from kissing, sharing utensils, licking, biting—any transfer of saliva can do it. Parents commonly transfer their oral microbes to their children, though kids also get their microbiomes from other caregivers, siblings, friends, and even pets! Depending on the quality of the microbiome, this can be a good thing or a bad thing.

Where Do Those Microbes Go and What Are They Doing There?

So glad you asked!

There are lots of places microbes can go. Once they gain access to the bloodstream, they can travel anywhere in the body. For example, bacteria entering through bleeding gums or open root canals may travel to the heart, lungs, brain, liver, pancreas, GI system, joints, or to an unborn baby. Having bacteria in the bloodstream is very bad. It’s called “bacteremia.” If it’s short-lived, it may cause no symptoms at all. But if bacteria accumulate in tissues or organs, they can cause life-threatening infections. One dangerous potential infection is called “endocarditis”—an infection of the lining of the heart. Generally, if enough bacteria build up in the blood, sepsis may occur. This is a whole body infection and is very serious indeed. These are the direct ways oral bacteria can cause systemic disease.

Stunning research published in 2019 points to a causative connection between a common oral bacteria and Alzheimer’s disease.9 Since 2016, researchers have known that amyloid plaques—the sticky substances present in the brains of Alzheimer’s sufferers—seem to be one of the body’s responses to bacteria. In the presence of bacteria, these plaques develop around bacterial cells, as a sort of defense mechanism. Scientists have also known that the presence of Porphyromonas gingivalis, a common bacteria involved in gum disease, is a risk factor for Alzheimer’s. This bacterium has been found in the brains of deceased Alzheimer’s patients in the presence of amyloid plaques, but it was unclear if the bacteria was a cause, or a result, of Alzheimer’s.

In this most recent study, researchers infected mice with P. gingivalis, and then studied their brains. In these mice, gum infection “led to brain infection, amyloid production, tangles of tau protein, and neural damage in the regions and nerves normally affected by Alzheimer’s. This suggests causation.”10

If these results are replicated and we determine that gum disease can cause Alzheimer’s, I predict a lot more attention will be paid to gum disease prevention, and, hopefully, to oral health in general. This feels like a potential public health eureka moment!

Bacterial infection in the mouth can also indirectly cause chronic whole body inflammation, and that can be very dangerous too.

INFLAMMATION AND DISEASE

If you’ve ever sprained your ankle, gotten a splinter, or been stung by a bee, you know about inflammation. It’s that hot, red, swollen thing your body does in response to injury, and it’s a vital part of staying healthy. When your body is injured, it responds in force, dispatching white blood cells and fluid to repair cells or fight off hostile microbes.

This is great news when the injury is acute and short term. As an infected wound heals, the inflammatory response subsides. The body has done its urgent triage, and you can go on your merry way. But, if the threat remains—as it does with chronic periodontal disease, for example—the inflammation does too. Those cells and chemicals meant to heal begin to circulate through the body. This is called “chronic inflammation,” and it can cause grave damage.

A condition in which the immune system is perpetually “on” may not sound so bad. If the immune system is on all the time, you’re extra safe, right? Unfortunately, the immune system doesn’t work that way. A lingering immune response can begin to attack healthy tissues or organs.

Chronic inflammation is connected to many chronic diseases like Alzheimer’s, diabetes, rheumatoid arthritis, heart disease, and more. Chronic inflammation can happen for many reasons, but one common cause is untreated gum disease.

ENOUGH ABOUT BACTERIA … WHAT ABOUT VIRUSES?

Good question. The oral microbiome isn’t just composed of bacteria. Viruses are also common in the mouth, and they can also cause many different types of systemic problems.

HPV

One of the most common viruses in the oral microbiome is the human papillomavirus (HPV). The Cleveland Clinic reports that approximately 79 million Americans are currently infected with HPV, with an estimated 80 percent of sexually active people harboring it at some point in their lives. Even though HPV is the most common viral STI in America, the vast majority of cases go unnoticed and become undetectable after a year.11 HPV may be transmitted through sexual contact or via kissing. In addition to causing most cervical cancers as well as some other cancers, HPV can cause genital warts. The CDC recommends that all children get the HPV vaccine at age 11 or 12.

Herpes

Herpes simplex virus (HSV) is another common visitor of the oral cavity and can spread easily through shared saliva. There are two types of herpes: Type 1 is the most common and is usually acquired in childhood. It can cause sores around the mouth and lips, called fever blisters or cold sores. Type 2 is usually spread through sexual contact and can cause sores around the genitals. Genital herpes can be passed on to the baby during childbirth, if the mother has an active infection.

Epstein-Barr Virus

Epstein-Barr virus (EBV) is one of the most common viruses in humans and can spread through bodily fluids, primarily saliva. Many people become infected with EBV in childhood without serious symptoms, but the virus lingers in the body indefinitely. EBV can cause infectious mononucleosis (aka, the kissing disease, or mono) if infection occurs during adolescence. Ninety percent of adults worldwide are EBV seropositive.

BRUSH AND FLOSS TO SAVE YOUR TEETH LIFE

Without a healthy mouth, you can’t have a healthy body. It’s time we all took that to heart.

Evidence of the links between periodontal disease and many systemic diseases and conditions is growing stronger by the day. Here’s a brief rundown of the connection between an unhealthy mouth and physical disease:

Alzheimer’s Disease

In addition to the study mentioned earlier, another recent study determined that people who have had periodontitis for more than 10 years are 70 percent more likely to develop Alzheimer’s disease than people without periodontitis, even after accounting for other factors such as the environment, diabetes, and heart disease.12 Additionally, gum disease can speed up mental decline by six times in Alzheimer’s patients.

Asthma

A 2018 review in the Journal of Periodontology of 21 studies conducted and published between 1979 and 2017 strongly suggests the association of asthma with periodontal disease.13

Cancer

Some types of cancer do run in families, so they may have a genetic component, but many cancers are linked to behavior and environmental factors such as smoking, diet, or inflammatory processes and infections.14 The World Health Organization (WHO) has designated three common oral microbes as human carcinogens: Helicobacter or H. pylori bacteria, and HPV and EBV viruses. H. pylori has been associated with cancerous lesions of the upper gastroesophageal tract, including the mouth, and can also increase the risk of developing cancer of the colon or rectum by 50 percent. EBV has been associated with cancers including breast, kidney, oral, bladder, and thyroid. HPV has been blamed for 4.8 percent of all new cancers worldwide. HPV infections can be linked to cervical cancer (in almost 100 percent of cases), genital cancers, and oropharyngeal cancer.15

In a longitudinal study of 11,328 adults aged 25 to 74, those with periodontitis had a 73 percent higher risk of dying of lung cancer than those with healthy gums, even after accounting for other variables such as smoking.16

A 2007 study from Harvard University demonstrated a striking correlation between pancreatic cancer and gum disease in men.17 Those with gum disease had a 63 percent higher incidence of the deadly cancer.18 Another study by a team from both Harvard and Imperial College London looked at health records from 50,000 patients over 21 years of age; it found that gum disease correlated with a significantly higher risk of several different cancers, including lung (33 percent), kidney (50 percent), and blood (30 percent).

When gum disease was chronic and advanced, head and neck cancer risk increased fourfold for each millimeter of bone loss around teeth.19 According to recent research from the American Association for Cancer Research, women who have gum disease are more likely to get breast cancer. Women who reported a history of gum disease in the study had a 14 percent increased risk of cancer overall.

Cardiovascular Disease

Inflammation appears to be behind the relationship between periodontal disease and cardiovascular disease (aka heart disease).20 Cardiovascular disease occurs when plaque (a completely different type of plaque from dental plaque) builds up in the walls of arteries, causing a narrowing of those arteries (atherosclerosis). Atherosclerosis makes it more difficult for blood to flow through the arteries, raising blood pressure. If a blood clot forms in the arteries, it can stop the blood flow entirely, leading to a heart attack or stroke.

One landmark study showed that bacteria from the mouth and gut can be the source of atherosclerotic plaque-associated bacteria.21 Another study showed that you are 4.3 percent more likely to suffer from cardiovascular disease if you have poor oral hygiene and 19 percent more likely if you have periodontal disease.22 Other researchers have shown that after adjusting for risk factors, such as smoking, alcohol, obesity, blood pressure, and diabetes, patients with periodontal disease had a 1.14-fold greater risk of developing cardiovascular disease than those without periodontal disease.23

Chronic Kidney Disease

In a study of 5,500 patients, those with periodontal disease were much more likely to have renal insufficiency—a condition that slowly reduces kidney function leading to potentially life-threatening renal failure.24 In another study, patients with chronic kidney disease who also had periodontitis showed an increased risk of death from those with healthy gums.25

Diabetes

According to the World Health Organization, there are about 347 million adults worldwide with Type 2 diabetes, and this number is expected to double by the year 2030. Diabetes is increasingly common in adults today, with almost one in every ten adults (9.4 percent of the population) now suffering from the disease.

Diabetes and periodontal disease have a bidirectional relationship. Remember that “bidirectional” in this context means the periodontal disease contributes to the systemic disease, and the systemic disease contributes to the periodontal disease. Diabetes increases the risk of periodontal disease because people with diabetes are more susceptible to contracting infections.

Then, in turn, periodontal disease makes it harder to control blood sugar in diabetics.26 As you may imagine, overall outcomes are worse when these two conditions are combined. People with diabetes who also have periodontal disease are about three times more likely to experience complications such as kidney disease. They are also more likely to get hospitalized for diabetes. What is perhaps scariest of all is that nearly half of adults suffering from Type 2 diabetes are not even aware they have it.27

Endocarditis

As I mentioned earlier, infective endocarditis is a devastating disease in which the inner layer of the heart, the endocardium, becomes inflamed. The heart valves are usually involved, although other surfaces and structures can be affected as well. A 2021 study published in Microorganisms states that excessive oral plaque can increase your risk of infective endocarditis-related bacteremia, which globally affects 7.46 million people. Endocarditis has a high mortality rate of 20 percent.

Erectile Dysfunction

Periodontal disease is a potential risk factor in the development of erectile dysfunction. A review in the Journal of Reproductive Science of 10 international studies, published between 2009 and 2016, showed ED to be more than two times more common for men with periodontitis than men without it, even after accounting for diabetes.28

High Cholesterol

High cholesterol is a risk factor for heart disease, heart attacks, and stroke. It turns out periodontal disease is associated with elevated plasma triglycerides and total cholesterol. Periodontal therapy reduces arterial hardening in much the same way as a 30 percent drop in LDL (bad) cholesterol.29

Hypertension

High blood pressure is a major risk factor for cardiovascular disease. In the U.S., high blood pressure affects almost 30 percent of the adult population aged over 18. No surprise here, high blood pressure is associated with periodontal disease. A thorough review of the current research, published in 2020 in Cardiovascular Research, showed that the more severe the periodontal disease, the higher the risk of hypertension. There is now evidence that treatment of periodontal disease may significantly decrease blood pressure.

Inflammatory Bowel Disease and Liver Disease

Inflammatory Bowel Disease includes several conditions such as Crohn’s disease and ulcerative colitis. IBD is also associated with periodontitis.30 In one study, patients with IBD had an increased risk of having periodontal disease, especially those with Crohn’s disease.31

Periodontitis promotes the progression of fatty liver disease, which can lead to cirrhosis and liver failure.32

Obesity

Obesity has long been considered a risk factor for many systemic conditions such as cardiovascular disease, diabetes, sleep apnea, and arthritis. There is an increasing body of evidence establishing a relationship between obesity and periodontal disease. A study from the journal Oral Diseases found a sixfold-higher risk of severe gum disease in overweight people. In recent years, there has also been a growing number of studies on the possible link and potential contributing factors between the human gut microbiome, the oral microbiome, and obesity.33

Osteoporosis

In a review of 17 studies published between 1998 and 2010, the majority showed a positive relationship between osteoporosis and periodontal disease. This indicates that osteoporosis should be considered a risk factor for periodontal disease progression. In addition, it’s important to note that the jaws of the mouth are bones like the other bones in the body, and so the same complications (disease, medication, or aging) that affect any bone in the body can impact the jaws.34

Pregnancy Complications

As we discussed in Chapter 2, periodontitis is associated with infertility, premature birth, low birth weight, and other pregnancy complications.

Respiratory Diseases: Pneumonia, Acute Bronchitis, COPD, and COVID-19

When a person has poor oral hygiene and periodontal disease, there is a risk that they will inhale the opportunistic bacteria from the mouth and upper throat into the lower respiratory tract. This can cause debilitating and even life-threatening respiratory infections such as pneumonia, acute bronchitis, or chronic obstructive pulmonary disease (COPD). This is not surprising, since the surfaces of the mouth are contiguous with those of the trachea and lower airway. Several studies have shown that periodontal disease is associated with the increased prevalence of respiratory diseases, even after adjusting for confounding factors.35

A 2021 study published in the Journal of Clinical Periodontology suggested that patients with gum disease were nine times more likely to die from COVID-19. They also found that people with periodontal disease were at least three times more likely to be admitted to the ICU and 4.5 times more likely to require a ventilator. In this latest study, inflammation seemed to explain the raised COVID-19 complication rates.36

Rheumatoid Arthritis

Rheumatoid arthritis (RA) is a chronic inflammatory disorder affecting the joints, such as those in the hands and feet. Periodontal disease is highly prevalent in patients with RA. Research suggests that taking care of your teeth may be a good way to take care of your joints.37 According to several studies, tooth loss as a marker for periodontal disease may predict rheumatoid arthritis and its severity. In other words, the more teeth lost, the greater the risk of RA.

Stroke

Several studies have concluded that periodontal disease is a risk factor for stroke. In one of the largest studies of its kind, researchers showed a graded relationship between the extent of periodontal disease and stroke risk. Additionally, they found that regular dental care was associated with cutting the stroke risk in half.38

I could go on and on and on. Since periodontal disease is linked to so many systemic health problems, it’s likely that this link extends to many others that we haven’t even discovered yet.

LET’S PUT IT IN PERSPECTIVE

When you look at the relationship between periodontal disease and mortality, there is a deeply disturbing correlation. People with gingivitis and periodontitis have a 23 to 46 percent higher chance of dying than those who are free of this disease.39 Young men under age 50 with advanced periodontal disease are two and a half times more likely to die prematurely and three times more likely to die from heart disease than those with healthy mouths.40 In fact, researchers have shown that the more missing teeth a person has, the poorer their quality of life, and the higher their risk of premature death. Elderly individuals without any teeth have a 30 percent higher risk of death compared to those with 20 teeth or more.41

Your daily oral hygiene habits affect your longevity too. Here are a few more stats to chew on:


•Never brushing at night increases mortality risk by 20–35 percent as compared with nightly brushing.

•Never flossing increases mortality risk by 30 percent compared with flossing every day.

•Not visiting a dentist within the last 12 months increases mortality risk by 30–50 percent as compared with seeing a dentist two or more times per year.



Percent Increase in Mortality Risk

[image: ]

These stats are shocking. But I hope they are starting to make sense. Your mouth supports your good health and can cause your bad health. Taking care of it is one of the best things you can do to protect your quality of life and longevity.

It’s important to remember that there are many compounding factors when it comes to health. But when you add periodontal disease to the mix, all of the negative outcomes become much more likely.

When the solution is so easy—brush, floss, visit your dentist regularly—it becomes crystal clear that the way many of us overlook oral health must change.

YOUR MOUTH: A MIRROR FOR YOUR BODY

Just as your mouth can cause illness in your body, it can reflect your body’s illness. Early signs of many medical problems appear in your mouth, and early diagnosis and management can be very helpful in treatment outcomes.

For example, in addition to the usual suspects, gingivitis can be caused by serious conditions such as leukemia or HIV. Oral ulcers can be indicative of viral or fungal infections. Oral candidiasis (thrush), which is the most common fungal infection, can be caused when the normal oral microbiome is altered, but can also be a sign of immune dysfunction. Dry mouth, canker sores, and changes in the gingiva can be caused by many medications used to treat a variety of disorders.

It is estimated that more than 100 systemic conditions and hundreds of medications can have oral manifestations. Here is a brief summary of the oral manifestations of some systemic diseases:42

Gastrointestinal Diseases

Since the esophagus, stomach, and intestines are all part of the GI tract—and the mouth is the port of entry to the whole system—it follows that the mouth is often involved in GI conditions.

•Gastroesophageal Reflux Disease (GERD)

Although occasional reflux can happen in healthy people, when reflux is recurrent and the acid is causing damage to the esophagus or the mouth, it gets classified as GERD. It is estimated that 20 percent of Americans have GERD. In addition to heartburn, which is a common symptom, gastric acid can cause damage to the teeth and soft tissues of the mouth, cause changes in saliva, and cause halitosis (bad breath). In addition to GERD, dental erosion (wear of teeth) can also be seen in patients with eating disorders such as bulimia.

•Crohn’s Disease

Crohn’s disease is an inflammatory bowel disorder (IBD) that involves the lining of the digestive tract. It can lead to stomach pain, severe diarrhea, fatigue, weight loss, and poor nutrition. Up to 30 percent of pediatric patients with Crohn’s disease may show early signs in the mouth even before intestinal involvement begins.43 These signs include gingival swelling of the gums and mucosa, and mouth ulcers or fissures at the angles of the mouth. Impaired speech and malnutrition can follow, since patients often have difficulty eating and speaking because they are in pain.

Chronic Liver Disease (CLD)

The liver is involved in many body functions, such as filtering the blood, detoxifying chemicals, and metabolizing drugs. CLD affects approximately 15 percent of the U.S. population and refers to various diseases of the liver that last more than six months. Oral signs can include excessively bleeding gums and jaundice (a yellow tint in the thinner areas of the mouth, such as the soft palate and under the tongue).

Thyroid Disorders

Thyroid hormones are essential for regulating metabolism. The American Thyroid Association warns that thyroid disorders affect up to 12 percent of people and can be due to either over-functioning (hyperthyroidism) or under-functioning (hypothyroidism) of the thyroid gland. Oral manifestations are more common in severe hypothyroidism and can include swelling of the lips and tongue, delayed dental eruption, and macroglossia (large tongue) if the condition is congenital. Patients with hyperthyroidism can be more susceptible to developing cavities and periodontal disease too.

Cancers

•Leukemia

Leukemia is a cancer of white blood cells. Gingival hypertrophy and hyperplasia (overgrowth of gum tissue) are common signs of acute leukemias. Also, oral ulcers can be caused by the chemotherapy drugs involved in the treatment of leukemia.

•Lymphoma

Cancers of lymphoid tissue and lymphoid precursors are the seventh most common cancer in the U.S. Lymphomas in the mouth are generally painless, soft masses that can also accompany ulcers.

Nutritional Deficiencies

Deficiencies in vitamins and minerals can be caused by poor diet, but they can also be a result of poor absorption related to a variety of systemic conditions. These nutritional deficiencies can have many signs and symptoms in the mouth ranging from taste changes to a burning tongue, and from gingival bleeding to loosening or lost teeth.

TREATMENT OPTIONS FOR PERIODONTAL DISEASE

As always, prevention is best. Early gingivitis is easily reversible with daily brushing and flossing, using the right oral care products (see the end of this chapter for recommendations), and visiting the dentist regularly for a professional cleaning. Once the disease advances into periodontitis, treatment options become more advanced as well.

Initially, nonsurgical treatment options are available such as scaling and root planing, where your dentist will remove the tartar off your teeth and root surfaces. As the disease advances further, surgical options may become necessary, such as pocket reduction procedures, gum grafts, laser treatments, and regenerative procedures. Your dentist may also recommend local or systemic medications to treat advanced periodontal disease.

THE ECOSYSTEM WITHIN

Think of your mouth as an ecosystem—a natural community of living things—because the truth is, the communities of microorganisms in a human mouth have evolved, just as we have, over millions of years. Just like any habitat, the ideal state for this ecosystem within is harmony and balance. A balanced ecosystem is one in which populations keep each other in check. Imagine a forest where plants, insects, and animals compete for limited resources and have to adapt to the unique environmental challenges of their particular habitat.

When it comes to your mouth, its own habitat, you want that same competition for resources, because that keeps your oral microbes in balance. You want a healthy, self-sustaining oral ecosystem. This is your mouth’s ideal state.

For many years, people have been overzealously using harsh foaming toothpastes, antiseptic mouthwashes, and antibiotics to wipe out the bacteria that cause cavities or gum disease. This is common practice, even in the absence of any oral disease. But what do you think that indiscriminate attack does to the delicate balance of microbes in the mouth? What it’s not doing is keeping populations in check, promoting the balance that took millions of years to evolve, that’s for sure.

Antiseptic mouthwash kills 99 percent of everything, as advertised on the bottle. What does it leave behind? The baddest, toughest, roughest little microbes around—poised to recolonize that entire mouth, totally unchecked by the organisms that used to hold them at bay. And, indeed, it’s the same thing that happens with other antibacterial toothpastes and antibiotic treatments.

In addition to disrupting balance, antibiotics create the perfect conditions for antibiotic resistance. When that 1 percent of leftover microbes begin to reproduce and thrive, the next swish with mouthwash or brush with toothpaste isn’t going to be nearly as effective. Eventually, you’re stuck with a mouth full of super microbes immune to antibiotics.

As you can see, this “simple solution” is no solution at all.

The so-called oral care products we put in our mouths (and in the mouths of our children) can be dangerous in other ways as well. Mouthwashes and toothpastes have warning labels instructing us to get medical help or contact a poison control center if they’re ingested. A 2018 FDA study showed that a very common toothpaste antibacterial ingredient, triclosan, can increase rates of colitis and colon cancer in mice. Another study the following year by the American Dental Association linked triclosan to increased risk of osteoporosis in adult women. Triclosan was also found to be associated with a decrease in the levels of some thyroid hormones and making bacteria resistant to antibiotics. In 2017, the FDA restricted the use of triclosan in hand soaps and antiseptic sanitizers, and by early 2019, triclosan was no longer available commercially in toothpaste. But how many people routinely ingested this dangerous chemical for years before it was finally taken off the shelves? How many illnesses were caused or exacerbated by it?

Throughout recent history, human interference with many natural habitats and ecosystems has resulted in similarly negative unintended consequences. For example, in 1958, Chinese leaders led by chairman Mao Zedong launched the Great Leap Forward, an ambitious movement to rapidly improve the economy, health, and social conditions of China. One of the first actions taken was an initiative called the Four Pests Campaign. It was a project aimed at eradicating mosquitoes, flies, rats, and sparrows, the pests responsible for spreading disease and blighting crops countrywide.

Every man, woman, and child in China—an estimated 613 million people at the time—was called upon to do their patriotic duty. The campaign particularly targeted sparrows, since they were eating the grain seeds. Citizens were urged to frighten and shoot them—to do whatever it took to kill them off. Their nests were destroyed, and the eggs were crushed. People would bang on their pots and pans to scare them from resting on tree branches so they would fall to their death from exhaustion. The crusade against sparrows pushed them to near extinction. However, as the sparrow population declined, so did the crops. In 1960, scientists discovered that sparrows ate insects far more often than they ate grains, and with the decrease in sparrows came a huge increase in those insects. In the absence of predation, the locust population boomed, destroying the grain fields. The situation got so bad, the Chinese government began importing sparrows from the Soviet Union, but to no avail. The sparrow decline was partly responsible for the Great Chinese Famine when over 30 million people died of starvation.

This has happened over and over again throughout history. When human beings disrupt ecosystems, problems tend to follow. Yellowstone became a national park in 1872 and there were no protections for its wildlife. Indiscriminate hunting of wolves led to their local extinction by 1926. It was the wolves, however, that kept the elk population in check, and without them, elk numbers exploded. The elk overgrazed the land, causing massive problems with erosion, and became Yellowstone’s number one ecological threat. Eventually, wolves were reintroduced, and they had a dramatic effect on the entire ecosystem. Fewer elk meant plants could recover, reducing erosion. Less competition for limited forage meant the beaver population increased, too, creating more dams, which improved the local watershed. Moose, mink, birds, fish, and amphibians all started doing better. Yellowstone still isn’t back to its original glory, but it is a hopeful story, nonetheless.

In these examples, disastrous unintended consequences happened after we, humans, eliminated one species in these ecosystems. Imagine what could happen when we eliminate hundreds of microbe species in the ecosystems within our bodies.

It’s both unfortunate and fortunate that maintaining your microbial balance is more complicated than brushing with a random toothpaste or rinsing with a random mouthwash. Unfortunate because you have to think bigger and do more. Fortunate because overall health is the answer, and that’s good news for your long-term prospects. You need to take care of your mouth habitat: Give it good nutrients by eating well and avoiding the foods that feed the undesirables. Keep those nasties controlled by keeping your mouth reasonably clean—brush, floss, use only oral care products that are truly safe and effective in promoting oral health (see the end of this chapter for recommendations), and visit the dentist regularly. Occasionally, when necessary, seek out skilled interventions to address problems, much like a conservationist might intervene in a troubled forest, with the aim of reestablishing the natural balance.

Remember: you get only one mouth. If you think of it as an ecosystem—a balanced community—you’re on your way to good oral health. If your mouth could talk, it would ask you to take good care of it and nurture your microbial communities to keep you healthy.

A healthy mouth leads to a healthy body, and vice versa. Care for one and you care for the other.

YOUR COMPLETE GUIDE TO ORAL CARE PRODUCTS

When I was growing up, I had a ton of cavities—a lot more than I would be willing to admit. And my mouth was so small that I had several of my teeth removed to make space when I got braces, which lasted more than three years. I even had to get a second set of braces during my orthodontic residency for two more years.

If it were all genetics, my son would be out of luck and doomed to have a mouth full of crooked teeth and cavities. Yet, he has no cavities and his bite and space for his teeth are as ideal as they can be. With a pediatric dentist mom and an orthodontist dad, we weren’t going to let luck have anything to do with his oral health.

I’ve already shared with you all the pieces of the puzzle to ensure your children grow up with a healthy mouth. But I’ve left one final piece of that puzzle for last. And in some ways, it may be the most important piece.

Which oral care products you use at home and how you use them can have a profound impact on your health.

Aside from your dentist, you are your child’s number one dental health guide. After all, you spend only two days out of the year at the dentist’s office. That means how you and your children take care of your mouths the remaining 363 days can affect your health tremendously. In fact, using the wrong products or doing things the wrong way may even negate many of the positive steps you’ll be taking to care for your mouth.

Nearly half of the world’s population is suffering from oral diseases, including cavities and gum disease. And dental caries is the most common chronic disease in children. Clearly, what we are currently doing is not working. To turn things around, we need to rethink and do things quite differently to make sure we are getting the results we seek for our families.

YOUR ORAL CARE PRODUCTS MUST BE S.U.P.E.R.™

Every oral care product you’re considering for your family must pass the S.U.P.E.R. checklist:

Safe

Unified

Playful

Effective

Reputable

Safe

Our environments are full of substances that can damage health—from pesticides and heavy metals in the food we eat, to car exhaust and other pollutants in the air we breathe, to toxic materials in cleaning products and furniture.

Environmental toxins affect babies even before they’re born. In one study, 287 chemicals were detected in umbilical cord blood.44 Out of that huge number, 180 are known to cause cancer in humans or animals, 217 are toxic to the brain and nervous system, and 208 cause birth defects or abnormal development in animal tests.45 The upshot: we are exposed to thousands of potentially dangerous chemicals.

Considering this, you’d think that the oral care products we put in our mouths and the mouths of our children on a daily basis would be safe, right? Unfortunately, many of the conventional oral care products contain, at the very least, questionable safety components, and some have downright toxic and dangerous ingredients. And don’t be fooled by just any “natural” product, either. Many “natural” toothpastes simply replace certain toxic ingredients with others, and they still use ones that they shouldn’t. For example, sodium lauryl sulfate (SLS) is a foaming ingredient often used in “natural” toothpastes that can, under certain circumstances, damage the soft tissues of the mouth, cause canker sores, and even be toxic to the body when used in large quantities.46

Ingredients from oral care products can be absorbed through the tissues and mucous membranes in the mouth and enter the bloodstream. From there, they can travel throughout the body. And what are the chances that your child swallows some of the toothpaste or mouthwash they use? Almost 100 percent. So, ingredients matter a lot.

Unified

You should always think of your oral care products as a system, or as a group of unified products that should work together and complement each other to accomplish your oral health goals.

Your mouth care products are only as good as the weakest link. For example, if you’re doing everything right, but you’re decimating your oral microbiome with that swish of fluorescent alcoholic mouthwash, you could be negating all your efforts.

Playful

Brush, floss, rinse, spit, repeat! Let’s be honest, oral care is not something we typically associate with fun.

Many people dislike (okay, hate) the dentist and practice good oral care begrudgingly. They reluctantly brush and exaggerate about how much they floss to their dentists and do the absolute minimum just to get by. But what if people loved taking care of their mouths?

Our psychological associations with oral care are formed when we are young. Whether these associations are positive or negative depends on our early experiences. What would it be like to have your kids beg you to buy them their oral care products and use them enthusiastically and with pride? What if they were the oral health ambassadors in your family? They can and they should be.

Effective

Some products are safe but only partially effective (or even completely ineffective) in promoting oral health and treating disease. Of course, there are products that are unsafe and ineffective. For example, many of the so-called “natural” toothpastes or mouthwashes don’t have any ingredients that effectively protect or support the mouth, while having antibacterial ingredients, such as potent essential oils, that can indiscriminately destroy the delicate balance of your oral microbiome. And, of course, oral care products should try to help support all parts of your mouth: teeth from outside and inside, the gums and bones, and your microbiome.

To make things worse, many oral care products are actually acidic. This either is because of their formulation or because their ingredients are designed to extend shelf life. Remember what we discussed in Chapter 1? What happens to a mouth microbiome when you introduce a lot of acid? Oral care products need to be pH balanced or alkalizing for maximum effectiveness.

Reputable

Your oral care products should be selected based on quality, science, and clinical research, and the results you and your children are looking for, rather than on the latest trend, or what some random person on social media or in the grocery store with little to no knowledge of dentistry recommends.

Are you getting the results you’re looking for? Are your kids building positive associations with their oral care? Are their mouths healthier? Do they get fewer cavities? The answer to all these questions should be yes. If it isn’t, you need a new set of oral care products for your family.

CHOOSING THE RIGHT PRODUCTS

Feeling confused about how to choose the right products for yourself and your child? Don’t worry, I’ve done the work for you. Here is what you should look for in oral care products:

Toothpaste

To begin with, the reason it’s called toothpaste is because many of the manufacturers treat the mouth like it’s merely a collection of dead objects that need to be “zapped” with fluoride. They make toothpaste foam profusely to make you think it’s actually doing something and give it a strong mint flavor that masks the bad breath caused by poor oral health. Some “conventional” toothpastes completely neglect the rest of the mouth, including the gums, and don’t provide the nutrients that the mouth structures need. Last, but not least, many are out to kill all the microbes in your mouth, instead of trying to balance your microbiome.

The oral care market has recently been inundated with “natural” toothpastes, but many of them are not much better than conventional ones. In fact, not only do they lack effective ingredients to combat oral conditions like cavities or gum disease, they are also filled with ingredients such as potent essential oils that can decimate your oral microbiome and expose your mouth to all sorts of opportunistic microbes. Some also have additives that don’t belong in the mouth at all. Additionally, they often use cheap, unhealthy sugars, such as sorbitol, saccharin, and aspartame, to improve their flavor.

Let’s demystify toothpaste ingredients and show you what to look for and what to avoid.


THE FLUORIDE CONTROVERSY

Fluoride is present in some foods and naturally occurs in varying amounts in water sources such as lakes and rivers. It has also been added to drinking water in some parts of the country and is the active ingredient in many oral care products.

How does fluoride work to strengthen enamel?

When your saliva becomes acidic and the pH drops to about 5.5, small amounts of hydroxyapatite dissolve out of the enamel surfaces during demineralization. In the presence of fluoride, they combine to form a new mineral, fluorapatite. When pH rises again, the new fluorapatite minerals get deposited into the enamel surfaces during remineralization. Fluorapatite doesn’t begin to dissolve from the teeth until the pH reaches about 4.5, so it is more resistant to acid attacks, making teeth stronger and less susceptible to cavities.


The American Dental Association recognizes the use of fluoride and community water fluoridation as safe and effective in preventing tooth decay for both children and adults.



If fluoride is effective in strengthening teeth, why all the controversy?

All toothpastes and mouthwashes containing fluoride are required by the FDA to have the following warning label on them:


Warning: Keep out of reach of children under 6 years of age.

If more than used for brushing is accidentally swallowed, get medical help or contact a Poison Control Center right away.



It is true that fluoride, when applied topically, can help fight cavities. However, too much fluoride from any source (especially from dietary consumption) over a long period of time can potentially cause serious side effects. This is especially true for young children, since their teeth and bodies are still developing.

A recent CDC study revealed that nearly 40 percent of children use too much fluoride toothpaste when they brush. Young children also tend to swallow more toothpaste and mouthwash. The prevalence of dental fluorosis, a condition caused by childhood ingestion of fluoride and associated with tooth discoloration and abnormal enamel development, has become all too common. Additionally, if fluoride is swallowed in large amounts, it can potentially lead to serious toxicity and neurological problems.47

If you’re considering using a fluoride toothpaste for your children, be sure to use no more than a tiny grain-of-rice-sized smear for children younger than three. For children between three and six years of age, the amount can be increased to a pea-sized dollop.



Hydroxyapatite

Hydroxyapatite is a calcium phosphate mineral that is naturally present in teeth and bones. In fact, it is the main substance in dentin (70 percent), and the enamel is almost entirely made up of hydroxyapatite (97 percent), which is the source of its strength and bright, shiny appearance. Since its invention as an ingredient in oral care by NASA in 1970s to help astronauts with their teeth remineralization, hydroxyapatite has been extensively studied and tested.

Although fluoride compounds are the only anti-cavity agents currently approved by the FDA, hydroxyapatite has been the gold standard in Japan for nearly 30 years and is also approved as a tool for cavity prevention in Canada. In fact, several studies have shown that, when used correctly, hydroxyapatite is safe and effective in remineralization of teeth.48 This makes hydroxyapatite a great choice for children and a viable alternative for parents who want a fluoride-free option.

But hydroxyapatite (HA) does more than just help remineralize enamel. Studies have shown that hydroxyapatite can form a protective buffer on the enamel, lessening risk of erosion caused by sodas and other acidic beverages. And since hydroxyapatite mimics natural enamel, it can be effective in reducing tooth sensitivity by repairing enamel and exposed dentin, and it can naturally whiten teeth and restore luster damaged by bleaching agents or aging.49

Vitamin D and Vitamin K2

As you already know, your teeth are more than just inanimate objects that need repairing only from the outside. Teeth are very much alive on the inside, and calcium needs the help of two essential, fat-soluble nutrients, vitamins D and K2, to help support our teeth from the outside and inside.

Vitamin D, also known as the “sunshine vitamin,” is a very important nutrient, and one of its key functions is to promote calcium absorption and to help carry it to our bones and teeth. Vitamin K has two main forms: K1 and K2. Vitamin K1 is primarily involved in blood clotting, while vitamin K2 serves to activate the proteins involved in getting calcium into the bones and teeth. Studies show deficiencies in vitamins D and K2 increase the risk of cavities and gum disease.50, 51

While we should be able to get adequate amounts of vitamin D by simply spending some time outdoors, the majority of people are deficient in it because of our modern lifestyles. Similarly, vitamin K2 is a powerful nutrient and though available in some animal and fermented foods (such as goose liver and natto), it’s rare in the Western diet and is deficient in about 90 percent of the population. Most of us need help in getting adequate amounts of these vital nutrients into our bodies via supplements or oral care products.

Prebiotics

Earlier in the book, we compared the mouth to a garden, an interconnected ecosystem where all the different parts work together for the common good. As in any garden, you want to remove invasive weeds while keeping all the flowers healthy. Think of your toothpaste as a weed killer and fertilizer in one. You want it to get rid of the bad apples, while keeping the good ones healthy.

Unfortunately, many toothpastes act only like weed killer rather than fertilizer. They have one common goal: to indiscriminately kill all microbes that they come into contact with. To accomplish this slash-and-burn objective, some conventional toothpastes use strong antibacterial ingredients, while many natural toothpastes use herbal antimicrobials such as peppermint, tea tree, or eucalyptus essential oils, all of which can decimate the microbiome. These essential oils can be dangerous in other ways too.52 For example, peppermint oil should never be used in young children since it can cause life-threatening breathing problems.53

We need to support our good microbes with nutrients, while selectively reducing the bad ones, and we can do just that with the right prebiotics. Prebiotics are powerful compounds that can feed and promote the healthy growth of beneficial microorganisms while starving the harmful ones. Three of my favorite prebiotics in oral care products are inulin, xylitol, and erythritol.

Inulin is a naturally occurring dietary fiber found in many plants such as chicory roots. In addition to keeping your mouth healthy, inulin can eliminate bad breath by encouraging the growth of good bacteria and inhibiting the obligate anaerobes associated with malodor.54

Xylitol is a type of naturally occurring sweetener found in many fruits and vegetables. It is called sugar alcohol, although it contains neither sugar nor alcohol. Xylitol is found in some oral care products because of its great taste and its ability to boost oral health and help prevent tooth decay.

Harmful oral bacteria feed on sugar from food, but they cannot metabolize xylitol. In the presence of xylitol, the bacteria ingest it and are unable to take up sugar and are effectively starved to death. In a systemic review of hundreds of studies between 2000 and 2019, xylitol consumption was found to reduce cavity-causing bacteria without changing the overall microbial composition and was thus determined to have properties of an oral prebiotic.55 Xylitol can also help repair enamel damage by stimulating saliva and increasing the pH.

I should note that xylitol is not as easy to find in over-the-counter products as other cheaper and less effective sweeteners like sorbitol. But cariogenic bacteria (the ones that cause cavities) can still ferment sorbitol to some degree, so it’s worth seeking out a product that contains xylitol, preferably one with at least 10 percent concentration for optimal effectiveness.

Erythritol is another sugar alcohol that tastes great and also has a cooling effect on the tongue. It is a noncaloric sweetener that shares many of the functional properties of xylitol. Although less studied than the more common and well-researched xylitol, some evidence suggests erythritol may have better efficacy compared with other sugar alcohols to maintain and improve oral health.56

What about probiotics?

Probiotics are live strains of bacteria that may be introduced in oral care products to add to the population of good microbes in your mouth. Although probiotics will perhaps have a promising role in the future, the current research has focused on specific strains in isolation, which may not represent their impact within a variety of oral microbiome mixes in different individuals. Additionally, unless the pH balance is managed, it is unlikely that probiotics will have a sustainable effect on the microbiome makeup. Therefore, I prefer to use products containing prebiotics that feed and stimulate growth among the preexisting good bacteria in every individual’s unique oral habitat.


CHEW ON THIS

By now you might be thinking: “How do I choose which toothpaste is right for my kids? Do they need more fluoride or hydroxyapatite?”

The great news is that these ingredients are not mutually exclusive. You don’t have to choose just fluoride or just hydroxyapatite. It’s not an either/or scenario. They can all benefit oral health, alone or in combination. For example, a young child who doesn’t have access to acidic or sugary foods (and therefore has a lower risk of cavities) could use a toothpaste with hydroxyapatite and prebiotics. On the other hand, an older person with a history of cavities and a daily soda habit might choose to add fluoride to the mix of hydroxyapatite and prebiotics to provide extra protection.



Please refer to the end of the chapter for a summary of all the ingredients you and your children should avoid and the ones you should always use.

Mouthwash

I wish I could say most over-the-counter mouthwashes are just a waste of money, but I can’t, because they’re even worse. If you’re using a strong mouthwash daily to mask your bad breath, it may be causing you more harm than good. The strong menthol-flavored, neon-colored, alcohol-based mouthwashes can wreak havoc on your oral microbiome and dry your mouth, which can actually worsen bad breath.

But, of course, as with everything else, not all mouthwashes are created equal. With the right mix of ingredients, mouthwash can be a wonderful addition to the overall oral care system. A good mouthwash can loosen food particles, reduce plaque, and provide the right ingredients to the parts of your mouth not easily accessed by a toothbrush. Mouthwash containing alkalizing ingredients, such as sodium bicarbonate (baking soda), can also help keep the pH of the mouth balanced to promote a healthy oral microbiome.

Many of the toothpaste ingredients I discussed earlier also apply to mouthwashes, so keep that in mind when you’re shopping for a good mouthwash for you or your children. Avoid antibacterial or antiseptic mouthwashes. Would you be willing to take an antibiotic twice a day, every day, for your body to prevent disease? Of course not. Why would you do that for your mouth?

Similarly, avoid acidic mouthwashes. You can and should determine the pH by using testing strips, which is quick and inexpensive, or use a more accurate pH meter. Look for an alkalizing mouthwash with a pH above 7.

Mouth Spray

Now that we’ve come this far together, I’m going to let you in on one of my favorite little secret weapons in combatting oral diseases. In fact, it’s so little that you can literally fit it in your pocket, in your purse, or in your child’s backpack or lunchbox, and carry it everywhere. Using the right mouth spray is one of my favorite ways to balance the pH of saliva throughout the day and thus keep the mouth healthy and happy.

Of course, I’m not talking about the terrible mouth sprays people typically use to mask their bad breath; if you use those, please see my comments in the mouthwash section.

You can think of a mouth spray as sort of a light mouthwash, with somewhat similar ingredients but formulated so you don’t have to spit it out and can use it at any time. How does that little change make such a big difference?

Let’s do a quick review of the demineralization and remineralization cycles. Every time you eat or drink, the pH of saliva drops and becomes acidic for about 30–60 minutes, and this is when the enamel is most vulnerable to damage. Since you shouldn’t brush your teeth when they’re in this weakened state, this is where an effective mouth spray can safely help balance the pH.

There is typically a 16-hour span between the morning oral care routine and the evening one, so you can use a pH balancing mouth spray after every meal to alkalize the saliva. And because it’s really the only oral care product that you can take everywhere and use anywhere, you can help keep the mouth in peak health throughout the day. If your mouth spray can also provide prebiotics to promote the healthy microbes, even better still.

Toothbrush

A brush is a brush, right? Far from it!

Toothbrushes have come a long way since ancient civilizations used a chew stick or even since the invention of the modern toothbrush in 1938. Today, adult toothbrushes are beautifully designed with lots of choices for the bristles and high-tech electronics to help with every aspect of brushing. Children’s toothbrushes are designed around their favorite superheroes, they play music, and some even use technologies like augmented reality to educate and make brushing fun.

Choosing the right toothbrush is important since it’s a crucial tool in your oral care routine. Think of it this way: your child will spend over 2,000 hours brushing their teeth in their lifetime, so it’s important to help them build positive associations with their oral care early on. That’s why I recommend letting your child pick out a toothbrush that they love so they will enjoy and look forward to brushing.

Always use soft or ultra-soft bristles such as PBT (polybutylene terephthalate) or soft nylon. Abrasive bristles (such as hard nylon or charcoal brushes) can scratch the enamel, which makes it more susceptible to accumulating microbes. Damaged teeth are also more sensitive.


TIPS TO MAKE BRUSHING A SUCCESS:

•Change your brush every one to three months. Frayed and broken bristles are not as effective in cleaning your teeth. Softer bristles require changing more often since they lose their effectiveness sooner.

•Manual and electric toothbrushes are both fine, so choose whichever one you and your children prefer and are more likely to use consistently.

•Use a musical toothbrush to make it more enjoyable and to extend brushing times. Children brush 73 percent longer when brushing to music.

•Brush for two minutes first thing in the morning and two minutes in the evening before bedtime. This provides adequate time to brush all the teeth and for the toothpaste to do its magic.

•Don’t press too hard when brushing.

•Keep the brush at a 45-degree angle to teeth and gums and brush in small circles. Brush all surfaces of every tooth.

•Help your children with their brushing. Five-year-olds brush only 25 percent of their teeth, and 11-year-olds only brush 50 percent of their teeth.

•Brush your tongue, too, or better yet, use a tongue scraper. Toothbrush bristles are not really designed to reach and eliminate the bacteria on the tongue that can cause bad breath and interfere with taste.

•Wait at least 30–60 minutes after meals before brushing.

•Store your brush properly. Avoid keeping them near other people’s brushes. Avoid keeping them near toilets. Change them after a sickness.



Floss

Be honest: How often do you or your children floss? If you ask any dentist, they’ll tell you their patients exaggerate (dare I say lie?) about flossing more than any other subject. Most people don’t like flossing, and why should they? The typical over-the-counter floss makes it a terrible experience. You have to wrap it around your fingers, which can be uncomfortable. Then, just when you’re ready to floss, it snaps in between your teeth and injures your gums, and you have a sink full of blood. Who needs that?

You certainly don’t, but you do need a good floss.

Everyone must floss at least once a day because it’s really the only tool that can get in between the teeth, where the harmful bacteria can hide. Children or parents who have difficulty using a regular floss can use a disposable flosser, with a handle, which makes it easier to get floss between the teeth. Children need help with flossing typically much longer than brushing, so you may need to floss for them for years before they’re ready to do it on their own.

So now that you know you need to floss, let’s learn how to choose a great one. As with everything else you put in your mouth and the mouths of your children, safety must be a priority. In 2019, a study claimed that some flosses expose people to toxic chemicals known as PFAS. Teflon is a brand name for nonstick cookware called polytetrafluoroethylene (PTFE), part of the family of PFAS chemicals.57 Similarly, some flosses use waxes that are less than safe or use artificial flavors that we should all avoid.

A healthy mouth should never bleed while flossing. So, if you see blood in the sink, you either have gum disease or you’re using a floss that’s too harsh and irritating on the gums. Having said that, there are plenty of safe and effective floss materials such as silk, nylon, or polyester, and waxes like beeswax, that you and your children can comfortably enjoy while caring for your mouths.


CONNECTING THE DOTS

Below is a quick reference guide for Mouthrageous™ ingredients you should avoid at all costs, as well as a list of Mouthstanding™ ingredients that should be a part of your family’s daily oral care routine.









	Toothpaste, mouthwash, mouth spray

	MOUTHRAGEOUS™

	MOUTHSTANDING™




	MICROBIOME

	Antibacterial ingredients

Triclosan

Alcohol

Essential oils

	Prebiotics




	SWEETENERS

	Aspartame

Saccharin

Sorbitol

	Xylitol

Erythritol




	FOAMING AGENTS

	Sodium lauryl sulfate (SLS)

Sodium laureth sulfate

Propylene glycol

Diethanolamine (DEA)

	Quillaja saponaria extract (you can have a natural foaming factor like Quillaja to gently clean teeth, but you don’t want so much foam that you can’t see what you’re doing)




	FLAVORS & COLORS

	Artificial flavors and dyes

Titanium dioxide

	Natural flavors and ingredients




	pH BALANCE

	Acidic (below 7 pH)

	Alkaline (above 7 pH)

pH balancing




	Toothbrush

	Abrasive bristles

Poor quality

	Soft or ultra-soft bristles

Highest quality




	Tongue scraper

	Abrasive tongue brushes (avoid rough/stiff bristles) or scrapers (avoid uneven/sharp edges)

	Gentle, yet effective tongue brushes (soft bristles) and/or scrapers (smooth/high quality)




	Floss

	Material: PTFE/PFOA/PFAS

Wax: Petroleum-based

Artificial flavors

	Material: Silk, nylon, or polyester

Wax: Beeswax

Natural flavors











CONCLUSION

IF YOUR MOUTH COULD TALK, IT WOULD SAY: “CARE FOR ME LIKE YOUR LIFE DEPENDS ON IT … BECAUSE IT DOES.”

Think about your mouth for a moment. Obviously, it keeps you alive—you use it to eat, drink, and breathe. With your mouth you can kiss, taste, smile, sing an aria, start a riot, laugh when you’re happy, cry when you’re hurt, calm an infant, and shout from the rooftops. In very real ways, every day, your mouth makes life meaningful.

Your tongue, teeth, lips, and palate make it possible to form words, and with words you can communicate complex ideas. The human mouth is responsible for our civilization.

But, just as a mouth can make life meaningful, it can take life away. An unhealthy mouth is dangerous and goes hand in hand with an unhealthy body. It’s both a cause and an effect.

Everything in the human life cycle is related to the health of the mouth: getting pregnant, having a healthy baby, sleeping soundly, doing well in school, achieving social success, finding a mate, getting a job, maintaining mental health, avoiding chronic or systemic disease, and aging well.

A healthy mouth is fundamental for a healthy life. In fact, it’s hard to have a good life without a healthy mouth. Unfortunately, so many people don’t understand how important it is, lack access to good care, or have personal obstacles that prevent them from caring for themselves (or all three). Poor oral health is a major crisis, and mounting evidence is showing us that it’s one that goes by many other names—names like cancer, diabetes, bullying, ADHD, Alzheimer’s disease, and sleep apnea.

It’s time to recognize a root cause of all these systemic problems—to connect the dots so we can prevent disease before it starts, or at least treat it quickly and appropriately when it appears. It’s time dentists and physicians started working together to treat patients. The mouth is the gateway to the body, and the body, in turn, affects the mouth. Dentists and physicians need to join forces and build bridges between the branches of health care.

THE GLORIOUS ECOSYSTEM THAT IS YOU

To paraphrase Albert Einstein, life is like riding a bicycle—to keep moving, you must keep your balance. Our bodies are all about keeping balance too. Remember, your body is a community. Microbes live on and inside of you all the time, and they keep you healthy or make you sick, depending on how well they are balanced and maintained.

The complex reality is that oral health depends on so many factors: the balance of the oral microbiome you start with, the oral microbiome of caregivers and family members, oral hygiene, diet, saliva, immune function, breastfeeding, airway health, mouth-breathing, oral care products, oral habits, environmental toxins, the growth and development of the structures of the mouth, dental and orthodontic factors—it’s all a part of your complete oral health picture. Your microbiome interacts in a delicate and complex dance with your genetics (the DNA blueprint in your cells that you’re born with) and epigenetics (the changes your environment makes to your DNA). All of this contributes to your oral health and whether or not you develop illnesses.

BEGIN WITH THE END IN MIND

Of course, none of us wake up one day suffering from obesity or cardiovascular disease. We don’t suddenly end up with an anxiety disorder or chronic depression. The roots of most of life’s challenges are in childhood, and if they’re not addressed at the time, they gradually change the direction of our lives. These changes happen so slowly we might not notice, until one day, we don’t recognize the person in the mirror.

What is it going to take to turn things around?

Culturally, it’s going to take a massive push from all sides—from medical and dental professionals, and from our government. We will have to shift our thinking, values, and social norms to focus on whole body health. We must consider feeding bodies and microbes rather than taste buds. We must expect our government to support the wholesome food, access to health care, and clean environments we all need to thrive.

Amazingly, despite its dramatic impact on overall health, the topic of oral care has been mysteriously omitted from our cultural conversation around wellness and self-care. We have a million different types of content about weight loss. We have a massive fitness industry. We have several TV channels, dozens of cooking shows, and thousands of cookbooks about food. Where’s the show about healthy teeth? Why no “mouth care” videos? When celebrities share their health secrets, brushing and flossing are never on the list. Maybe taking care of your teeth isn’t sexy, but nice teeth sure are.

Oral care is critically important for living a healthy, successful life and for raising healthy, successful kids. Our government, culture, and the media are doing us all a disservice.

Changing the tide on public health is such a big challenge, it can feel overwhelming to even think about it. It’s easy to stress oneself out fretting over the huge, seemingly intractable tragedy of public health in America. My advice is to start with what you have the power to change.

When you zoom in from the big picture to the family, and even further to the individual, change starts to feel easier. Just look at your own life. What habits are hurting you? Do you have personal obstacles like fear of dentistry or misplaced priorities that get in the way? How are you caring for your family’s oral health at home? What are you eating that might be better left in the sealed, colorful bag on the grocery store shelf? Are you sleeping well?

Try this thought experiment: What if we could go back in time, knowing what we know now, and do things a little differently? What if we ate a little healthier, got a little more physical activity, reduced the toxicities around us, didn’t overuse antibiotics, and took better care of our mouths … would things turn out differently?

Luckily, we have that opportunity. Although we cannot travel back through time (yet), we do have the ability to correct the health mistakes of our past. If you have children, you also have the power to create a very different story for them. And that story will continue because these habits are learned. Building this good health into the next generation is a revolutionary act! This is how cultures change.

CARE FOR YOUR CHILDREN’S MOUTHS LIKE THEIR LIVES DEPEND ON IT

Before you became a parent, you were probably pretty focused on yourself. Maybe you worried about getting a good education, landing a solid career, or finding that special person. Then you had your child, and everything changed. All of your concerns converged around a single, shining feeling: “My child is everything.” How do I know this about you? Because this is exactly what happened to me too.

This isn’t to say being a parent is all joy. It’s hard work: late-night feedings, changing endless diapers, finding the energy to stay engaged with your baby, striving to be a good role model, and doing everything you can to make the right decisions. As kids get older, you are responsible for finding them the right doctors, sending them off to school, figuring out how to advocate for them with teachers and other kids, and hoping they don’t get bullied or suffer from low self-esteem. Being a parent is tough. But I hope the information in this book will make it just a little easier.

By now you know a big secret that most people don’t: the mouth is the key to whole body health. It’s the key to psychological health too. Everything starts here. This isn’t taught in schools, though I hope someday it will be. But that doesn’t make it any less true. This is powerful information that can quite literally change your family’s life.

Not only is a child’s mouth the gateway to their body, it’s also malleable and flexible, just like the child. As such, childhood is the best time to establish lifelong habits, and to address many early issues that could cause big problems down the road. Raising children to have good oral care habits is the ultimate example of preventative medicine.

KIDS AND PARENTS, PARENTS AND KIDS

It’s so common for me to see parents putting their kids first and totally ignoring their own oral health. The American Dental Association reports that parents consistently put their kids’ dental care before their own. Often, parents feel like they can manage good care for only one family member, and that family member is going to be the child. I understand—being a parent is hard, resources are limited, and parents want the best for their kids. But I always try to remind the parents I see in my office: having you around and healthy is what’s best for your kid.

Caring for your child means being healthy enough to care for your child.

Maybe you’re ready to go to the dentist, but you’re just not sure how to fit it in. And no wonder. Today’s parents work more hours than ever. The average full-time American worker puts in 47 hours per week, with 39 percent working more than 50 hours. There are more single-parent households than ever. In 1960, single parents headed only 9 percent of families with children. By 2020, that number had increased to 25 percent.1 Today, more mothers are working outside the home; in fact, 77 percent of women with children under age six are in the labor force. For women with children aged 6–17, participation increases to 81 percent.2

As we all know, raising children is an enormously time-consuming task. Many parents of very young children spend more time caring for them than they do in their full-time jobs, and even when their children reach school age, parents often spend more than 10 hours a week shuttling them to and from school and extracurricular activities. Work/life balance is imbalanced, and schedules are so hectic that time has become the most precious commodity of all.

Parents often feel that they have time either for their child’s dental appointment or their own, but not both. In my practice, parents who bring their kids for dental checkups ask, “Can’t you see me too?” After years of hearing that question on a daily basis, we launched Parent Dentistry.

Consider this: American kids miss 51 million hours of school each year due to dental issues. Imagine the financial strain this puts on parents. Each time a child has to stay home, a parent or caregiver must take off work, which can lead to reduced earnings or even loss of employment. Now, imagine if we could get those 51 million hours back!

THE TRUE COST OF DELAYED CARE

Many of my patients understand that oral health is critical, but they still feel like it’s a pipe dream. They just don’t think it’s something they can afford. I know it can be burdensome to pay for oral care, even just preventative care. But it’s so essential to avoid huge expenses down the line—including the expense of a life lost too soon. Preventative care is far cheaper than the alternative. And it’s far safer.

If tooth decay is allowed to progress, it can become a life-threatening emergency—something families will have to address if they want their loved one to survive. At that point, treatment is likely to be orders of magnitude more expensive than preventative care would have been.

For example, once decay reaches the pulp of the tooth, it can cause infection requiring emergency surgery and hospitalization, sometimes amounting to tens of thousands of dollars. Infected teeth can spread infection to ears, sinuses, and organs such as the heart and kidneys. Often, antibiotics have no effect on these other infections until the dental decay is treated. I don’t say this to fear-monger—it’s just the truth! Problems in the mouth can be life threatening, and not just because they contribute to long-term chronic health problems. They can progress quickly, causing near-term problems too. Sometimes, dire ones.

A well-publicized case illustrates this danger. A 12-year-old boy in Maryland, healthy in every other way, had a cavity. It went untreated, and an abscess developed. By the time he finally made it to the doctor, the bacteria from the abscess had spread to his brain. He endured two surgeries and weeks of hospital care totaling about $250,000 in an attempt to save his life, but it was too late. The boy died—a tragedy that could have been prevented with an $80 tooth extraction.3

In 2017, a simple untreated tooth infection spread to a man’s lungs and killed him. He was a 26-year-old father living in California.4

These may be extreme examples, but even in my own practice, we routinely see patients with severe dental infections that require immediate treatment or hospitalization. Happily, after proper dental care, most of these patients return to good health and make a full recovery, but at what cost?

Still, even when they understand the dangers, many parents just can’t afford dental care. For those parents, at our practice, we offer as much financial help as we can. By seeing Medicaid patients and helping others as much as possible, we hope to cover the gaps. But it’s clear that more work needs to be done in this country to support access to dental care for all families.

Trouble affording care rears its ugly head in so many unfortunate ways. For example, when it comes to orthodontics, many families delay and avoid treatment because of the cost, only to pay so much more down the road to correct a problem that is now far harder to treat. Sometimes parents opt for the cheapest possible treatment, not realizing there are many hidden costs, or that the treatment is far less likely to be effective. Often, parents simply wait too long to see the orthodontist. If they had sought treatment earlier, when the child was younger and the bones of the jaw had yet to fuse or stop growing, they could have addressed the problem with easier, cheaper interventions.

The same principles apply when it comes to your daily oral care routine at home. If you use the right tools and do it routinely, and well, you’ll prevent many problems before they even begin—from cavities to gum disease to chronic, systemic illness. I often marvel at how many health care dollars are saved in a lifetime when someone brushes, flosses, uses safe and effective oral care products, and gets regular cleanings. Not to mention the extra years that person gets to enjoy.

Always, this story returns to the same place: prevention. It’s the safest, easiest, cheapest, and best road to oral care and general health. Hands down.

WHY DOES GOING TO THE DENTIST FEEL SO HARD?

Even people who have adequate resources, are well educated, and deep-down care very much about the health and appearance of their teeth, don’t go to the dentist. Maybe it’s because these are people who lacked good care as children and that was what they were taught. Maybe they’ve decided their mouths are lost causes. Or maybe they’re just too afraid of what that dentist might find: they are embarrassed, afraid to be shamed about bad habits, or afraid of the expensive procedures the dentist will recommend. In many cases, they’re simply afraid of the dentist.

A friend of mine has a very hard time going to the dentist. He never had a particularly bad experience, and his mouth isn’t in terrible shape. But he feels guilty about never flossing, stressed about the cost, and afraid of what he might find out about his oral health. Chances are, he wouldn’t find out anything terrible. He’s never had cavities before. His teeth look fine—they seem strong and aren’t discolored or sore. His gums aren’t swollen or red. Yet he has a mental block about the dentist and just can’t seem to get himself to go! He’s relatively healthy now—it’s prime time for the preventative measures that will keep him healthy for many years to come. If he can’t get past this, he might not stay that way.

Going to the dentist is up there with death and public speaking as the most feared thing in life, often born in bad childhood experiences. This cycle repeats as parents pass on that fear to their kids through epigenetics or psychological reinforcement. And sometimes, as in the case of my friend, it’s an irrational fear based on nothing but a general apprehension.

If you did have a bad experience at the dentist when you were a child, it’s probably still with you. About 30 to 40 million Americans suffer from dental phobias.5 Thirty-six percent of American adults avoid dental appointments because of these fears. Often, it’s a parent’s worry that triggers fear in their children. Either that parent expresses apprehension openly, or they instill it in quieter ways—by avoiding dental appointments, or by bringing stress and anxiety to the appointments, making them unpleasant for the child. Other times, a child has a bad experience, and that creates a negative association for life.

However, dentistry has changed dramatically. It doesn’t have to be a negative experience anymore. Dentists have access to advanced tools and modern technology that make diagnosis and treatment a lot easier and quicker. We use calming techniques and entertainment such as movies, toys, and games to make the experience pleasant, and even fun for patients.

This is a fundamental part of the care we provide and it’s a building block of my practice, The Super Dentists. I believe kids and their parents can enjoy going to the dentist, and love caring for their teeth. It’s all about the experience.

This is a big reason why it’s so important to take your children to a pediatric dentist. They are specialists—both technically great at working on kids and sensitive to the emotional experiences of children. Pediatric dentists know the power childhood experiences have in shaping a lifetime of health (or a lack thereof). Many of us dedicate ourselves to creating fun, magical dental experiences for our patients.

Our aim is to break the negative feedback loop. Because the longer someone waits, the harder it is to take action. Negative consequences have a tendency to snowball. Anxiety about the dentist leads to missed appointments and yellow, unattractive teeth. Shame about that smile leads to low self-esteem, which causes trouble at work, resulting in less access to insurance. Even more time goes by without treatment, and before you know it, minor problems have become major ones.

IF YOU THINK YOU CAN’T, YOU MUST

Sometimes, the only way to break the loop is to act.

I have an example of this from my own life. I’ve always been interested in the motivational self-help genre, and a few years ago, I decided to join a workshop with a well-known leader in the field. One day during the workshop, we had to do a physical exercise that, frankly, terrified me. It involved climbing up a 40-foot pole, at the top of which was a small platform. You were supposed to climb from the top of the pole to the platform without anything to hold on to, 40 feet up in the air.

I made it up the pole just fine, but when I got to the top, I froze. My legs were shaking. I broke out in a cold sweat. There was no way I could step from the top rung of the pole, over the edge of the platform, without anything to hold onto! No. Way. I clung to the pole and just kept thinking “I can’t! I can’t!” over and over. Then, somehow, something shifted. I realized this was the whole point. When you think you can’t, you must. You have to act. You’re out on a limb (or up a pole, in my case), and acting is the only way forward. As my legs shook uncontrollably, I took that final step. I scrambled onto that platform. Once I got up there, the nerves vanished. I stopped shaking. Everything felt easier.

If you think you can’t, you must. Schedule an appointment. Take that final step. Act. I bet everything will feel easier once you do. The only way out is straight through.
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PARENTAL PRIORITIES

Clearly, a parent’s deepest desire is to help their child grow into a confident, healthy young adult. But even parents who have the means, and who generally do a good job of providing health care to their kids, and who don’t have a particular fear of the dentist, still don’t make dental care a priority. It’s a clear result of the terrible job we’ve done educating the public about the importance of good oral care.

It still shocks me to see parents with resources balk at the cost of braces. “Well, that’s a lot of money,” they say. “I’ll think about it and get back to you.”

Since we’re talking dollars and cents, let’s consider oral health in terms of a financial investment. If I offered you the chance to invest $7,000 with a return of $250,000, you would probably leap at the opportunity. Well, $7,000 is the average cost of braces, and $250,000 is how much more a person with a healthy mouth and a nice smile is likely to earn in a lifetime (for those of you looking for a calculator, that’s more than 140 percent annual return over a 25-year career).6

Studies also show that for every $1 invested in preventive dental care, a person should expect to save from $8 to $50 in future restorative and emergency treatments (not to mention the cost savings that you and your child could enjoy over a lifetime free from chronic disease).7 When you combine this with the dramatic impact a healthy mouth and beautiful smile has on a person long term, timely care is clearly the best choice.
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INFORMATION OVERLOAD

We’ve got a child and parent health crisis, no time, not enough money, and tons of anxiety to contend with. How about an endless stream of bad information too? The explosion of information on the internet in recent years has left everyone wondering whom to trust. Sometimes we have no way of knowing if we’re hearing the opinion of a highly trained doctor connected to a world-renowned research facility or some opinionated blogger in their pajamas with no medical or dental training.

To make things more difficult, even when information comes from genuine experts, it’s often contradictory. As it relates to oral health, there is actually one good reason for the dissonance: dentistry is partly art and partly science, so doctors can have honest disagreements.

But all this disagreement is also because well-meaning researchers may have studied and evaluated one particular issue or effect, but they don’t consider the full picture we’re discussing here: the physical, psychological, social, and economic implications of a treatment over a lifetime.

It’s no wonder that after being barraged by so much contradictory information, people often feel like saying, “Forget it. I can’t deal with it!”

My approach connects the dots. It is my unwavering conviction that everything in the body is related to everything else.

EASY OR SIMPLE ISN’T ALWAYS BEST

Easy is great when it comes to some things—like preventative care. But sometimes the easy treatment just isn’t going to be effective, and with your health it’s important to evaluate effectiveness first, ease or cost second. This is never truer than with the infamous “wait and see” approach. For example, it may be easier (in the moment) to wait and watch than to treat a tongue-tie. But when that baby’s speech is delayed, or the mouth doesn’t grow and develop correctly, real damage is done.

As a parent, getting the right care, and timely care, can be one of the most important decisions you make for your child’s future. When it comes to children, there is always a window of opportunity during which treatment will get ideal results, and once that window closes, treatment options may become limited or more invasive, and the result can be significantly compromised.

Not long ago, I treated a teenager who had suffered through years of braces and multiple surgeries on both of her jaws because her mother was told to wait and watch some baby teeth that were ankylosed (fused to the bone) when she was younger. When she finally came to see me as a teen, her fused baby teeth had impeded the growth of her jaws and resulted in a significant malformation of her face. This is something that could easily have been prevented by treating a few baby teeth and engaging in a short (and significantly less costly and less invasive) orthodontic treatment when the issue was first discovered.

Another often unexpected (but common) example of how waiting can impact a child relates to overbites. A child with an “overjet” (where the upper jaw is too far forward—often called an overbite) can break their front teeth remarkably easily. They stick out and don’t have the support of the bottom teeth behind them, so any rough-and-tumble impact can crack them right in half (it’s like having long nails—they’re inherently more prone to breakage). Fixing the overjet later in life is not only more difficult, sometimes it can even be impossible without surgery, and the person will end up with restorations on the front teeth that may never look truly natural.

Take your kids to the pediatric dentist before they turn one (ideally shortly after birth, before the first baby teeth erupt), and keep taking them regularly. When the dentist suggests an early intervention, consider not just the immediate cost or difficulty, but the long-term costs and difficulties if the problem is allowed to progress. Your dentist or orthodontist should be able to explain all of this to you clearly, if you ask.

ENGAGE YOUR DENTAL CARE TEAM EARLY

By now you know your dentist is there for more than just filling cavities. Your orthodontist can do more than just straighten teeth. These are experts on oral care in all its various forms. They can help your children break bad habits that can negatively impact the growth of their mouths (like thumb-sucking or pacifier use) and help you establish better habits for your own oral care, with tips and tricks for making brushing and flossing a regular part of your routine. They can be your health partners, from conception and pregnancy, to helping ensure the healthy growth and development of your baby, to helping you and your children breathe and sleep better, and to maintaining the oral health necessary for you and your children to have longer, happier lives.

After having read this book, you know the importance of early intervention. And that what we’ve been told for years—kids shouldn’t go to the orthodontist until they’re 12 or 13—is bogus. The American Association of Orthodontists recommends a checkup with an orthodontic specialist no later than age seven. That’s because by age seven, there are usually enough permanent teeth to evaluate the bite and dental space, as well as enough growth left to fix most bite issues. The maxillary sutures have also not started to fuse yet (they start fusing at around age eight). But that’s only if there are no signs or symptoms. If there are other issues, then you should seek treatment much earlier.

I always get very sad when I see patients who come to me at 12 or older with crooked teeth, mouth-breathing, sleep issues, poor school performance, and behavioral challenges. Many have been told they should just wait for all permanent teeth to come in before getting braces.

Dentists and orthodontists can start helping your child’s mouth grow correctly from a very young age. It may begin with a pediatric dentist revising a tongue-tie in an infant. Perhaps a few years later, an orthodontist puts in a palatal expander so that your child’s palate grows larger, making room for teeth, aligning the jaws for a better bite, and opening the airway to prevent sleep apnea and other breathing problems. When you visit regularly, these health partners can step in as problems arise, preventing things like pulled teeth or even braces down the road, and helping to create a more attractive smile and face. As you know (and have heard me say before), an attractive smile goes hand in hand with good self-esteem, self-confidence, and overall success in life.

It’s sort of ironic that the very things we associate with dentists and orthodontists—filling cavities and straightening teeth—are the things you may never have to deal with, provided you get your child in early and practice good preventative care. Maybe someday we will associate these professionals with overall healthy growth and development instead. That is certainly my hope!

If your family does not have access to a group dental practice where pediatric dentists, orthodontists, general dentists, and other specialists work side by side and monitor the growth and development of your children right from the start, then it’s useful to remember the standard guidelines for timing for dental care in kids. It’s my “1, 4, 7 Rule.”

1—Take your child to a pediatric dentist no later than age one.

4—Work with your child’s dentist to end any poor oral habits (like thumb-sucking) no later than age four.

7—Bring your child for a checkup with an orthodontist no later than age seven.

The “1, 4, 7” Rule
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Again, these are outer limits of when children should be seen, and you should always seek advice or treatment if any issues occur earlier.

This timing is so important because it will allow you to address any emergent problems with the most efficient, effective, and least expensive interventions.

TECHNOLOGIES MATTER

There is some exciting cutting-edge tech in the dental world, and it dramatically improves outcomes, reduces pain, and makes the whole experience faster and easier. Just like in any profession, not all dental offices are created equal.

New technologies have changed everything you hate about going to the dentist. We now have low- to no-radiation cavity detection technologies, computerized anesthesia for increased comfort, digital oral scanners to eliminate gagging and improve accuracy, lasers to make procedures safer and faster with quicker healing, self-adjusting braces for fewer appointments and less pain, accelerated orthodontic treatment technologies for shorter treatments and better results, and so much more.

We have also made major strides in the experience of going to the dentist—now it can be fun, comfortable, even enjoyable! From theme park–designed offices and entertainment, to childcare services and cafés, dental offices have come a long way from the sterile, scary places many of us fear. Some of my patients’ favorite perks at The Super Dentists include aromatherapy, massages, flavored and scented gloves, virtual-reality and augmented-reality experiences, and other super amenities.

Doing a little research into your dentist’s office—to learn about the technological state of their office and equipment—can tell you a lot about the type of experience you’re likely to have. You can save yourself and your family some pain (literally) by seeking out an office that values state-of-the-art equipment and techniques.

THE LIFE YOU GIVE YOUR KIDS

As a parent, good oral care habits are an invaluable gift you can give your kids. Parents who regularly take their children to the dentist and make it a normal part of growing up tend to instill that normalcy in their kids. If they help their kids practice good preventative care at home and provide them effective and playful tools, their kids enjoy taking care of their mouths and are less likely to fear dental procedures, because they have fewer of them. As adults, they are more likely to brush and floss and go to the dentist, because they always have. Oral health becomes a familial value and a priority, and that culture of care can continue on and on for generations of healthy children and adults.

It all starts with you.

There is so much hope in good care, but we can’t ignore or forget the dark side here too: the silent, pervasive, damaging oral health situation afflicting so many kids and adults. I just can’t sugarcoat it (nor would I … because I’m a dentist … see what I did there?).

THE LIFE YOU GIVE YOURSELF

What are you willing to do to get a 10-year extension on your life? What about another 15 years? That is so much more time to breathe, travel, find joy, master a craft, and watch your children and grandchildren grow up. What is that worth to you?

Remember, knowledge is power; but applied knowledge can be life changing. You’ve taken a big step toward empowering yourself and your family by reading this book. The next step—and the most important one—is applying what you have learned.

Oral health starts early, so teach your kids what you’ve learned here and stack the odds in their favor. But don’t forget about yourself. Take care of your mouth. Lead by example. Help create positive associations with the dentist for your child while you heal from negative dental experiences in your past. Brush, floss, use appropriate oral care products, visit the dentist regularly, apply your new knowledge, and live happier, healthier, and longer. Enjoy your kids. Enjoy your life.




CALLING ALL PARENTS!

By reading this book, you have taken the first step toward improving the life of your family. These pages contain the key to your children’s health and success.

Now it is time to take the next step and apply your knowledge. You can find cutting-edge innovation and all the right tools at

DRKAMIHOSS.COM

As a thank-you for taking this journey with us, readers of this book will receive a special gift to launch you and your kids on a path to health and prosperity.

[image: ]




A NOTE TO MY COLLEAGUES

This seems like the right moment to appeal to readers who also happen to be dental or medical professionals. Just as it isn’t easy for our patients to seek care, it isn’t easy for us to change the way we deliver it. But we need to broaden our knowledge and awareness.

For dentists and orthodontists, it’s time we stopped just fixing symptoms by drilling, filling, pulling, and straightening teeth and started looking deeper. Our cornerstones should be prevention, education, collaboration, and comprehensive care that looks for root problems. We need to see signs of systemic disease when they appear, and work with physicians to address those problems together.

For physicians, it’s time to stop feeling like the mouth is outside your jurisdiction and start feeling more empowered to recognize when it’s in need of specialized care. The more we can cross-pollinate between our disciplines, the more our patients will benefit. It’s not easy, but I truly believe it is the only way forward, given what we now know about the root causes of systemic diseases and how inextricably linked the mouth is with the rest of the body.

Colleagues, we need to look beyond our own specialties, to treat our patients as whole people. We also need to make going to the doctor or dentist fun and exciting, so that patients (both young and old) look forward to their visits and are emotionally engaged in taking good care of their mouths and bodies. I am ready and excited to be part of this new era in cooperative care. I welcome you to join me! I hope this book can help pave the way.
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