Nutrition

Steps to Nutritional Counselling
 Medical history. Find out everything you can about the

nutritional supplements a patient may be taking; history
of any dieting, including the use or abuse of any diet
drugs; and any history of systemic problems, including
medication prescribed by the physician. This is one step
you do not want to coast through. Knowing the warning
signs to specific diseases such as diabetes can prevent a
potentially serious situation.
 Nutritional analysis. Have your patient keep a food
and activity journal for one full week. This will clearly
show you any trouble spots that may exist with eating
patterns and fitness level.

Individualization
 Individualization. As in any area of dental treatment and

care, individualization is important. One patient may be
experiencing a high level of dental caries, yet professes to have
excellent home care. Upon your analysis, you discover that the
patient is on a low-fat, high-carbohydrate diet.
 She thinks she is a healthy eater. After all, we have been
taught for years that "fat makes you fat" and fat is an
unhealthy part of the average American diet. Generally,
patients who are on this type of regimen fail to make the
connection that "fat-free" often means "sugar-loaded." Simple
carbs such as pretzels could very well be the culprit.
 So carefully examine the analysis to determine the
appropriate recommendations for that individual patient.

Patient Education
 Patient education. One of the most frustrating aspects of dental

hygiene, including nutritional counseling, is patient compliance. We
can teach them everything we know about good oral hygiene and
proper nutrition, but we cannot force them to follow through — the
"you can lead a horse to water, but you can't make him drink"
mentality.
 While we may not be able to go home with each of our patients and
make certain that each follows through with our instructions, one
aspect is far more beneficial than any "over-the-shoulder" presence
— patient education. What and how we teach our patients could be
the difference between success and failure or, more appropriately,
compliance vs. noncompliance.
 Patient education needs to be motivational and inspirational. A
patient who is less than enthusiastic about what you are saying is
more likely to allow frustration to take over and quit trying. But if
you inspire greatness, greatness will result.

Implementation
 Implementation. Now that each painstakingly placed

brick is a permanent part of your foundation, you are
ready to implement counseling. Implementation starts by
presenting your patient's nutritional intake for a given
day, complete with a multitude of options.
 This appointment generally takes approximately one
hour. Allow plenty of time for questions. I think this is
probably the most overlooked aspect of implementation
of any procedure. Patients are going to have questions.
Nutritional counseling is a very personal issue, and
patients will undoubtedly have more questions than
usual. Give them enough time to look over the plan and
ask about all concerns or doubts.

 Follow-up. Once the plan is underway, you need to monitor the success of

your patients through a three-month follow-up schedule. Remember that
nutritional counseling for the dental patient is not about weight, so there
will not be any "weigh-ins." The subsequent counseling sessions keep the
patient on the road to true nutritional success.
 Nutritional counseling plays an important role in both the oral and
systemic health of our patients. Besides a benefit to patients, it can be a
very lucrative business venture as well. Still, practices are reluctant to
include this service simply because of the time-management issue and the
uncertainty that it will yield any positive acceptance.
 The first obstacle to overcome is to establish a need to provide the service
within your practice by getting feedback from the patients themselves.
Simply begin by advertising the new service in your reception/welcome
area with a sign or poster that states:
 "We are now providing nutritional counseling services to our patients.
Please ask your dentist or hygienist for details."

 This idea has been implemented in practices across the

country with astounding results. These dental practices
have been overwhelmed with the response from their
patients. You have to keep in mind that patients are
continually looking for leadership, especially within the
nutrition/diet industry.
 In the absence of leadership, they will listen to anyone
who steps up to the plate, including people who do not
offer factual or knowledgeable nutritional advice. Dental
professionals have a unique opportunity to provide the
healthiest nutritional plan to patients. The diet industry
is now a multibillion dollar industry riddled with
misinformation, lies, and false hope.

SIX CLASSES OF ESSENTIAL
NUTRIENTS

Nutrition
 Nutrition is a vital component of our wellness. Our

bodies require
 Essential nutrients to provide us with energy, to
build and maintain body tissues, and to regulate our
body functions. If we do not give ourselves these
nutrients
 Through food our bodies would not be able to
function.

Proteins
 Functions:
 Proteins form important parts of muscle, bone,

blood, enzymes, some hormones, and cell
membranes. They also repair tissue, and regulate
water and acid-base balance. They help in our
growth and supply us with energy.
 Major Sources:
 Meat, fish, poultry, eggs, milk products, legumes,

and nuts.

Carbohydrates
 Functions:
 Carbohydrates supply energy to our cells in the

brain, nervous system, and blood. They also supply
energy to our muscles during exercise.
 Major Sources:
 Grains like; breads and cereals, fruits, vegetables,

and milk.

Fats
 Functions:
 Fats supple energy, and insulate, support, and

cushion our organs.
 They also provide medium absorption of fat-soluble
vitamins.
 Major Sources:
 Saturated fats primarily from animal sources, palm

and coconut oils, and hydrogenated vegetable

Vitamins
 Functions:
 Vitamins promote specific chemical reactions within

cells.
 Major Sources:
 Abundant in fruits, vegetables, and grains. They are

also found in meat and dairy products.

Minerals
 Functions:
 Minerals help regulate body functions, aid in the

growth and maintenance of body tissues, and act as
catalysts for the release of energy.
 Major Sources:
 Minerals are found in most food groups.

Water
 Functions:
 Water makes up 50-70% of body weight, and

provides for chemical reactions. It also transports
chemicals, regulates, temperature, and removes
waste products.
 Major Sources:
 Fruits, vegetables, and other liquids.

Macronutrients
 Macronutrients include carbohydrates, fats,

and proteins. They are called macronutrients as they
are required in large amounts to fuel the body.
 Energy is measured in calories and they are essential

for the body to grow, repair and develop new tissues,
conduct nerve impulses and regulate life process.

Carbs, Fats and Proteins
 Carbohydrates - are required for energy. Glucose, which is a

monosaccharide, is the most essential source of energy in the body. The
brain works entirely on glucose alone. When an immediate source of energy
is required, glucose is converted into glycogen which is stored in the liver.
When energy is needed it is converted into glucose again and used to
release energy. Carbohydrates provide 17 kilojoules of energy per gram.

 Fats – have the highest caloric content. This means they provide the

largest amount of energy when burnt. When measured by a calorimeter,
fats provide about 37 kilojoules per gram, making them twice as energyrich than protein and carbohydrates. Extra fat is stored in adipose tissue
and is burnt when the body has run out of carbohydrates. Fat is also needed
to take up fat-soluble vitamins.

 Proteins- are the third and last source of energy. They are the last to be

used of all macronutrients. In cases of extreme starvation, the muscles in
the body, that are made up of proteins, are used to provide energy. This is
called muscle wasting. Proteins also provide 17 kilojoules per gram

Micronutrients
 These nutrients include minerals and vitamins.

Unlike macronutrients, these are required in very
minute amounts. Together, they are extremely
important for the normal functioning of the body.
 Their main function is to enable the many chemical

reactions to occur in the body. Nevertheless
micronutrients do not function for the provision of
energy.

Vitamins and Minerals
 Vitamins – are essential for normal metabolism, growth and development, and

regulation of cell function. They work together with enzymes and other substances
that are necessary for a healthy life. Vitamins are either fat-soluble or watersoluble. Fat soluble Vitamins can be stored in the fatty tissues in the body when in
excess, and so are not excreted easily. This means that you do not need to eat them
as often as Water soluble vitamins. The latter are excreted in urine when in excess
and so need to be taken daily. Water soluble vitamins include Vitamin B and C.
Green leafy vegetables are rich in Vitamin B, whereas Vitamin C is found
abundantly in citrus fruits. Fat soluble vitamins are Vitamin A, D, E and K. Green
leafy vegetables, milk and dairy products and plant oils provide these vitamins.

 Minerals – are found in ionized form in the body. They are further classified

into macrominerals and microminerals (or trace minerals). Macrominerals present
in the body include Calcium, Potassium, Iron, Sodium and Magnesium to name a
few. Iron is a constituent of Hemoglobin which is present in blood. Hence
macrominerals constitute a larger percent of the body and are needed in more
amounts, as compared to micro minerals. Microminerals include Copper, Zinc,
Cobalt, Chromium and Fluoride. They are mostly co-factors, and are necessary for
the function of enzymes in the body, but are needed only in minor quantities.
Approximately 4% of the body’s mass consists of minerals

What is cholesterol?
 It is a fat-like waxy substance but has a different structure than fat.

Cholesterol comes from two sources; it is synthesized in our liver
and comes from foods of animal origin. The ratio of HDL/LDL and
triglycerides circulating in the blood stream is an important
predictor of heart disease and is affected by the amount and types of
fat eaten. Low-density lipoprotein (LDL) carries cholesterol to
the heart walls and narrows or clogs the artery.

 High-density lipoprotein (HDL) removes cholesterol from the

vessel walls and takes it back to the liver, where it is excreted. LDL
cholesterol should be less than 130 mg/dl, and HDL cholesterol
should be between 50-75 mg/dl or higher. Ideally, at least a quarter
of you total cholesterol should be HDL, with a desirable total
cholesterol reading of less than 200.6

DIET AND DENTAL CARIES

Dental Caries
 Dental caries is a dynamic process that involves a

susceptible tooth, cariogenic bacteria in dental plaque
(streptococcus mutans and lactobacillus), and a
fermentable carbohydrate. Other considering factors also
include absence of fluoride, salivary gland hypofunction,
and poor oral hygiene.10 Fermentable carbohydrates are
commonly considered to be primarily sucrose (table
sugar).

 However, all simple sugars are potentially cariogenic.

The universal sweetener in use today, high fructose corn
syrup is made from the simple sugar, fructose.

Continued
 The frequency of sugar eaten is the primary factor involved

in the caries process. Sugary foods or liquids consumed 20
minutes apart allows for separate opportunities for bacteria to
feed and produce acid. When the pH of the dental plaque
falls below 5.5, the caries process begins. Form and
composition of a fermentable carbohydrate plays a secondary
role depending on how long it takes for a food or drink to clear
the oral cavity.

 Liquids clear faster than soft, sticky foods. The total

amount of sugar consumed is the least important factor to
consider while counseling patients. A food that is 80% sucrose
may not be any more harmful than one that is 40% sucrose.

Causes of Caries
 Destructive effects of soda, juice, and the popular energy

drinks are a major cause of early childhood caries and
decay among both children and teenagers, especially in
low income and minority populations. One 12 oz soda
contains 10 teaspoons of sugar as well as acid. Diet soda
and energy drinks includes both citric and phosphoric
acid, which may cause direct demineralization of the
tooth enamel.

 Rinsing the mouth with water, bypassing the teeth

by using a straw, chewing gum with xylitol, and
consuming the potential caries causing drinks with a
meal can help reduce the negative effects of liquid
fermentable carbohydrates.

Factors
 Protective factors from specific foods and diet sequencing may also

be utilized in order to reduce the destructive influence of
fermentable carbohydrates. Fats and proteins consumed in a meal
help coat the tooth surface to protect it from sugars. Consuming
dairy products keeps the saliva rich in calcium and phosphorus,
offering benefits of remineralization by preventing the pH of the
mouth falling below 5.5. Fluoride in both food and water will
also help remineralize the enamel.

 Diet and periodontal disease are not as clearly connected as diet and

dental caries. Overall nutritional status can affect host susceptibility
and influence disease progression. Good nutrition can be protective
by helping increase resistance to periodontal infection and help
minimize its severity while malnutrition can reduce resistance to
periodontal infection.

 The physical consistency of food has a direct effect

on periodontal health. Crunchy, fibrous foods
increase salivary flow which offers antibacterial
properties.
 All nutrients are needed to synthesis the oral tissues

and structures, keep them healthy throughout life,
enhance the immune system to fight infection, and
aid in wound healing.

The Digestive System











Substances are used as raw materials for synthesizing essential compounds (anabolism) or are
decomposed to provide the energy that cells need to continue functioning (catabolism).
The catabolic reactions require two essential ingredients: (1) oxygen and (2) organic molecules,
such as carbohydrates, fats, or proteins, that can be broken down by intracellular enzymes.
The digestive system provides both the fuel that keeps all the body's cells running and the
building blocks needed for cell growth and repair.
The digestive system consists of a muscular tube, the digestive tract , also called
the gastrointestinal (GI) tract or alimentary canal , and various accessory organs . The oral
cavity (mouth), pharynx , esophagus , stomach , small intestine , and large intestine make up
the digestive tract.
Accessory digestive organs include the teeth, tongue, and various glandular organs , such as
the salivary glands, liver, and pancreas, which secrete into ducts emptying into the digestive
tract.

Functions
 Digestion refers to the chemical breakdown of food into small organic

fragments suitable for absorption by the digestive epithelium.

 Secretion is the release of water, acids, enzymes, buffers, and

salts by the epithelium of the digestive tract and by glandular organs.

 Absorption is the movement of organic substrates, electrolytes (inorganic

ions), vitamins, and water across the digestive epithelium and into
the interstitial fluid of the digestive tract.

 Excretion is the removal of waste products from body fluids. The

digestive tract and glandular organs discharge waste products in secretions
that enter the lumen of the tract. Most of these waste products, after mixing
with the indigestible residue of the digestive process, will leave the body.
The ejection of materials from the digestive tract, a process
called defecation, or egestion , eliminates materials as feces.

Continued
 The lining of the digestive tract also plays

a protective role by safeguarding surrounding
tissues against (1) the corrosive effects of digestive
acids and enzymes; (2) mechanical stresses, such as
abrasion; and (3) bacteria that either are swallowed
with food or reside in the digestive tract.
 When bacteria reach the underlying layer of areolar

tissue, the lamina propria , they are attacked by
macrophages and other cells of the immune system.

Digestive Organs
 The abdominopelvic cavity contains the peritoneal cavity.

 Because a thin layer of peritoneal fluid separates the parietal and visceral surfaces,

relative movement can occur without friction and resulting irritation. About seven
liters of fluid is secreted and reabsorbed each day, although the volume within the
peritoneal cavity at any one time is very small. Liver disease, kidney disease, and
heart failure can cause an increase in the rate at which fluids move into the
peritoneal cavity. The accumulation of fluid creates a characteristic abdominal
swelling called ascites. The distortion of internal organs by this fluid can result in
symptoms such as heartburn, indigestion, and lower back pain.

 Mesenteries

Portions of your digestive tract are suspended within the peritoneal cavity by sheets
of serous membrane that connect the parietal peritoneum with the visceral
peritoneum. These mesenteries are double sheets of peritoneal membrane.


 Mesenteries also stabilize the positions of the attached organs and prevent your

intestines from becoming entangled during digestive movements or sudden changes
in body position.



The lesser omentum stabilizes the position of the stomach and provides an access route for
blood vessels and other structures entering or leaving the liver. The falciform ligament helps
stabilize the position of the liver relative to the diaphragm and abdominal wall.



The greater omentum hangs like an apron from the lateral and inferior borders of the
stomach. All but the first 25 cm of the small intestine is suspended by the mesentery
proper , a thick mesenterial sheet that provides stability, but permits some independent
movement.



A mesocolon is a mesentery associated with a portion of the large intestine



The transverse mesocolon , which supports the transverse colon, and the sigmoid
mesocolon , which supports the sigmoid colon, are all that remains of the original embryonic
mesocolon.



An inflammation of the peritoneal membrane produces symptoms of peritonitis a painful
condition that interferes with the normal functioning of the affected organs. Physical damage,
chemical irritation, and bacterial invasion of the peritoneum can lead to severe and even fatal
cases of peritonitis. In untreated appendicitis, peritonitis may be caused by the rupturing of the
appendix and the subsequent release of bacteria into the peritoneal cavity.

Organization of the Digestive Tract
 The major layers of the digestive tract include (1)

the mucosa , (2) the submucosa , (3) the muscularis
externa , and (4) the serosa.

The Mucosa
 The inner lining, or mucosa , of the digestive tract is a mucous

membrane consisting of an epithelium, moistened by glandular
secretions, and a lamina propria of areolar tissue.
The Digestive Epithelium

 The oral cavity, pharynx, and esophagus (where mechanical stresses

are most severe) are lined by a stratified squamous epithelium,
whereas the stomach, the small intestine, and almost the entire
length of the large intestine (where absorption occurs) have a
simple columnar epithelium that contains goblet cells. Scattered
among the columnar cells areenteroendocrine cells , which
secrete hormones that coordinate the activities of the digestive tract
and the accessory glands. The lining of the digestive tract is often
thrown into longitudinal folds. The folding dramatically increases
the surface area available for absorption.

 The life span of a typical epithelial cell varies from two to three days in the

esophagus to up to six days in the large intestine. The lining of the entire digestive
tract is continuously renewed through the divisions of epithelial stem cells, keeping
pace with the rate of cell destruction and loss at epithelial surfaces. This high rate of
cell division explains why radiation and anticancer drugs that inhibit mitosis have
drastic effects on the digestive tract. Lost epithelial cells are no longer replaced, and
the cumulative damage to the epithelial lining quickly leads to problems in
absorbing nutrients. In addition, the exposure of the lamina propria to digestive
enzymes can cause internal bleeding and other serious problems

 This submucosal plexus , or plexus of Meissner , contains sensory neurons,

parasympathetic ganglionic neurons, and sympathetic postganglionic fibers that
innervate the mucosa and submucosa


 The Muscularis Externa is a region dominated by smooth muscle cells. Like the

smooth muscle cells in the muscularis mucosae, those in the muscularis externa are
arranged in an inner, circular layer and an outer, longitudinal layer.

Movement of Digestive Materials


The muscular layers of the digestive tract consist of visceral smooth muscle tissue , a type of
smooth muscle introduced in Chapter 10 . The smooth muscle along the digestive tract shows
rhythmic cycles of activity due to the presence of pacesetter cells . These smooth muscle cells
undergo spontaneous depolarization, and their contraction triggers a wave of contraction that
spreads through the entire muscular sheet. Pacesetter cells are located in the muscularis
mucosae and muscularis externa, the layers of which surround the lumen of the digestive tract.
The coordinated contractions of the muscularis externa play a vital role in the movement of
materials along the tract, through peristalsis , and in mechanical processing,
through segmentation .



The muscularis externa propels materials from one portion of the digestive tract to another by
contractions known as peristalsis. Peristalsis consists of waves of muscular contractions that
move a bolus , or small oval mass of digestive contents, along the length of the digestive tract.



Peristalsis.
Peristalsis propels materials along the length of the digestive tract.



Segmentation
Most areas of the small intestine and some portions of the large intestine undergo cycles of
contraction that produce segmentation . These movements churn and fragment the bolus,
mixing the contents with intestinal secretions. Because they do not follow a set pattern,
segmentation movements do not push materials along the tract in any one direction.

Control of Digestive Function

Regulation of Digestive Activities - Neural
 The movement of materials along your digestive tract, as well as many secretory

functions, is controlled primarily by neural mechanisms.


 These reflexes are also called myenteric reflexes , and the term enteric nervous

system is often used to refer to the neural network that coordinates the myenteric
reflexes along the digestive tract.


 Short reflexes control activities in one region of the digestive tract. The control may

involve coordinating local peristalsis and triggering the secretion of digestive glands.


 Sensory information from receptors in the digestive tract is also distributed to

the CNS, where it can trigger long reflexes , which involve interneurons and motor
neurons in the CNS.


 Long reflexes may involve parasympathetic motor fibers in the glossopharyngeal,

vagus, or pelvic nerves that synapse in the myenteric plexus.

 Hormonal Mechanisms

The sensitivity of the smooth muscle cells to neural commands can
be enhanced or inhibited by digestive hormones. Your digestive
tract produces at least 18 hormones that affect almost every aspect
of digestive function, and some of them also affect the activities of
other systems. The hormones ( gastrin, secretin , and others),
which are peptides produced by enteroendocrine cells in the
digestive tract, reach their target organs by distribution in the
bloodstream

 Local Mechanisms

Prostaglandins, histamine, and other chemicals released into
interstitial fluid may affect adjacent cells within a small segment of
the digestive tract. For example, the release of histamine in the
lamina propria of the stomach stimulates the secretion of acid by
cells in the adjacent epithelium.

The Oral Cavity
 We can summarize the functions of the oral cavity as

follows: (1) analysis of material before swallowing;
(2) mechanical processing through the actions of the
teeth, tongue, and palatal surfaces; (3) lubrication by
mixing with mucus and salivary gland secretions;
and (4) limited digestion of carbohydrates and
lipids.

 The posterior margin of the soft palate supports

the uvula, a dangling process that helps prevent
food from entering the pharynx prematurely.

 The Tongue functions of the tongue are (1) mechanical processing

by compression, abrasion, and distortion; (2) manipulation to assist
in chewing and to prepare material for swallowing; (3) sensory
analysis by touch, temperature, and taste receptors, and (4)
secretion of mucins and the enzyme lingual lipase .
We can divide the tongue into an anterior body , or oral portion ,
and a posterior root , or pharyngeal portion .

 Your tongue contains two groups of skeletal muscles: (1) intrinsic

tongue muscles and (2) extrinsic tongue muscles . All gross
movements of the tongue are performed by the relatively large
extrinsic muscles. The smaller intrinsic muscles change the shape of
the tongue and assist the extrinsic muscles during precise
movements, as in speech. Both intrinsic and extrinsic tongue
muscles are under the control of the hypoglossal nerve (XII).

Salivary Glands
 The large parotid salivary glands lie inferior to the zygomatic arch deep to the

skin that covers the lateral and posterior surface of the mandible. Each gland has an
irregular shape, extending from the mastoid process of the temporal bone across the
outer surface of the masseter muscle. The parotid salivary glands produce a thick,
serous secretion containing large amounts of salivary amylase , an enzyme that
breaks down starches (complex carbohydrates).


 The sublingual salivary glands are covered by the mucous membrane of the

floor of the mouth. These glands produce a watery, mucous secretion that acts as a
buffer and lubricant. Numerous sublingual ducts ( Rivinus' ducts ) open along
either side of the lingual frenulum.


 The submandibular salivary glands are situated in the floor of the mouth along

the inner surfaces of the mandible within a depression called the mandibular
groove . The submandibular glands secrete a mixture of buffers, glycoproteins
called mucins , and salivary amylase. The submandibular ducts ( Wharton's
ducts ) open into the mouth on either side of the lingual frenulum immediately
posterior to the teeth

Saliva
 Your salivary glands produce 1.0–1.5 liters of saliva each day. Saliva is 99.4

percent water, and the remaining 0.6 percent includes an assortment of
electrolytes (principally and ), buffers, glycoproteins, antibodies, enzymes,
and waste products. The glycoproteins, called mucins , are primarily
responsible for the lubricating action of saliva. About 70 percent of saliva
originates in the submandibular salivary glands, 25 percent in the parotids,
and the remaining 5 percent in the sublingual salivary glands.

 Buffers in the saliva keep the pH of your mouth near 7.0 and prevent the

buildup of acids produced by bacterial action. In addition, saliva contains
antibodies (IgA) and lysozymes that help control populations of oral
bacteria.

 The saliva produced when you eat has a variety of functions, including:

Lubricating the mouth, moistening and lubricating materials in the mouth,
dissolving chemicals that can stimulate the taste buds and provide sensory
information about the material.

 Initiating the digestion of complex carbohydrates before the material is

swallowed. The enzyme involved is salivary amylase , which is also
known as ptyalin or alpha–amylase. Although the digestive process begins
in the oral cavity, it is not completed there, and no absorption of nutrients
occurs across the lining of the cavity. Saliva also contains a small amount of
lingual lipase that is secreted by the glands of the tongue.


 The mumps virus most often targets the salivary glands, especially the

parotid salivary glands, although other organs can also become infected.
Infection typically occurs at 5–9 years of age. The first exposure stimulates
the production of antibodies and, in most cases, confers permanent
immunity; active immunity can be conferred by immunization. In post–
adolescent males, the mumps virus can also infect the testes and cause
sterility. Infection of the pancreas by the mumps virus can produce
temporary or permanent diabetes; other organ systems, including the
central nervous system, are affected in severe cases.

Control of Salivary Secretions
 Salivary secretions are normally controlled by the autonomic

nervous system. Each salivary gland receives parasympathetic and
sympathetic innervation. The parasympathetic outflow originates in
the salivatory nuclei of the medulla oblongata and synapses in
the submandibular and otic ganglia. Any object in your mouth can
trigger a salivary reflex by stimulating receptors monitored by the
trigeminal nerve (V) or by stimulating taste buds innervated by
cranial nerves VII, IX, or X. Parasympathetic stimulation
accelerates secretion by all the salivary glands, resulting in the
production of large amounts of saliva.

 For example, chewing with an empty mouth, the smell of food, or

even thinking about food will initiate an increase in salivary
secretion rates; that is why chewing gum is so effective at keeping
your mouth moist. The presence of irritating stimuli in the
esophagus, stomach, or intestines will also accelerate the
production of saliva, as will the sensation of nausea

The Esophagus
 The Esophagus is a hollow muscular tube with a length of approximately 25 cm (1 ft)

and a diameter of about 2 cm (0.75 in.) at its widest point. The primary function of
the esophagus is to carry solid food and liquids to the stomach.

 The esophagus begins posterior to the cricoid cartilage, at the level of vertebra From

this point, where it is at its narrowest, the esophagus descends toward the thoracic
cavity posterior to the trachea. It passes inferiorly along the dorsal wall of the
mediastinum and enters the abdominopelvic cavity through the esophageal
hiatus, an opening in the diaphragm. The esophagus then empties into the stomach
anterior to vertebra. The esophagus is innervated by parasympathetic and
sympathetic fibers from the esophageal plexus.

 Resting muscle tone in the circular muscle layer in the superior 3 cm (1 in.) of the

esophagus normally prevents air from entering your esophagus. A comparable zone
at the inferior end of the esophagus normally remains in a state of active
contraction. This condition prevents the backflow of materials from the stomach
into the esophagus.

 The mucosa of the esophagus contains a nonkeratinized, stratified

squamous epithelium similar to that of the pharynx and oral cavity.
 The mucosa and submucosa are thrown into large folds that extend the
length of the esophagus.
 The muscularis mucosae consists of an irregular layer of smooth muscle.
 The submucosa contains scattered esophageal glands , which produce a

mucous secretion that reduces friction between the bolus and the
esophageal lining.

 Swallowing , or deglutition , is a complex process whose initiation can

be voluntarily controlled, but that proceeds automatically once it begins.
Although you are consciously aware of, and voluntarily control, swallowing
when you eat or drink, swallowing can also occur unconsciously, as saliva
collects at the back of the mouth. Each day you swallow approximately
2400 times. We can divide swallowing into buccal, pharyngeal, and
esophageal phases

METABOLISM

Introduction
 Metabolism is the sum total of all chemical reactions

involved in maintaining the living state of the cells, and
thus the organism. In general metabolism may be
divided into two categories: catabolism or the break
down of molecules to obtain energy; and anabolism or
the synthesis of all compounds needed by the cells
(examples are DNA, RNA, an protein synthesis). The
diagram on the left contains a summary of all the types of
metabolism that will be examined. In this module, the
electron transport chain is examined.

 Bioenergetics is a term which describes the biochemical

or metabolic pathways by which the cell ultimately
obtains energy.

Nutrition
 Nutrition is a science that deals with the relation of food substance to living things.

In the study of nutrition, the following items must be considered:






a) Bodily requirement for various substances;
b) Function in body;
c) Amount needed;
d) Level below which poor health results.

 Essential foods supply energy (calories) and supply the necessary chemicals which

the body itself cannot synthesize. Food provides a variety of substances that are
essential for the building, upkeep, and repair of body tissues, and for the efficient
functioning of the body.

 A complete diet must supply the elements; carbon, hydrogen, oxygen, nitrogen,

phosphorus, sulfur, and at least 18 other inorganic elements. The major elements
are supplied in carbohydrates, lipids, and protein. In addition, at least 17 vitamins
and water are necessary. If an essential nutrient is omitted from the diet, certain
deficiency symptoms appear.

Metabolism
 Metabolism refers to the chemical reactions carried

out inside of the cell. The major metabolic reactions
which we will study are those involving catabolism
which is the breakdown of larger molecules to extract
energy.
 The overall reaction for the combustion of glucose is

written:
 C6H12O6 + 6 O2 -----> 6 CO2 + 6 H2O + energy

Continued
 Although the previous equation represents the overall metabolic reaction

for carbohydrates, there are actually over thirty individual reactions.

 Each reaction is controlled by a different enzyme. The failure of an enzyme

to function may have serious and possibly fatal consequences. Slightly less
than half of the 686 kcal/mole of the energy produced by combustion is
available for storage and use by the cell with the remaining amount
dissipated as heat.

 Metabolism will be studied in various parts. Interrelationships will be

pointed out as they are encountered. Just as there are three basic
biomolecules - carbohydrates, lipids, and proteins, the metabolism of each
of these will be studied individually. The interrelationships of the major
components in metabolism are diagramed in Figure 1. At the end of the
study of metabolism, you may be asked to diagram portions of it from
memory.

Glycolysis

Glycolysis
 Blood glucose levels are kept at approximately

constant levels around 4-5 mM. Glucose enters cells
by facilitated diffusion. Since this process does not
allow the cell to contain glucose at a higher
concentration than the one present in the
bloodstream, the cell (through the enzyme
hexokinase) chemically modifies glucose by
phosphorylation.

 Since the cell membrane is impermeable to glucose-6-phosphate,

this process effectively "traps" glucose inside the cell, allowing the
recovery of more glucose from the bloodstream. Glucose-6phosphate will be used in glycogen synthesis (a storage form of
glucose) , production of other carbon compounds by the pentosephosphate pathway, or degraded in order to produce energyglycolysis.

 In order to be used for energy production, glucose-6-phosphate

must first be isomerized in fructose-6-phosphate. Fructose-6phosphate is again phosphorylated to fructose-1,6-bisphosphate, in
a reaction catalyzed by phosphofructokinase. This is
the committed step of this metabolic pathway: from the moment
glucose is transformed into fructose-1,6-bisphosphate it must
proceed through glycolysis.

 Cells contain 2 phosphofructokinase forms: PFK 1 (which

produces fructose-1,6-bisphosphate) and PFK 2. PFK 2
produces fructose-2,6-bisphosphate (F-2,6-BP), which is
an activator of PFK 1 and an inhibitor of the
gluconeogenic enzyme fructose-1,6-bisphosphatase. F2,6-BP therefore prevents gluconeogenesis from
occurring at the same time as glycolysis.

 When blood glucose levels are low, pancreas releases

glucagon. Glucagon activates the hydrolysis of fructose2,6-bisphosphate, which relieves the inhibition of
gluconeogenesis, and depresses glycolysis. After this
conversion, an inverse aldolic addition cleaves fructose1,6-bisphosphate in two three-carbon molecules :

 Both molecules (dihydroxyacetone phosphate and glyceraldehyde-

3-phosphate) can easily be interconverted by isomerization. A single
metabolic pathway is therefore enough to degrade both. This is why
glucose-6-P was first isomerized to fructose-6-P: glucose-6-P
breakdown through an inverse aldol addition would yield two quite
different molecules (of two and four carbons, respectively), which
would have to be degraded through two different pathways.

 Aldehydes have very low redox potentials(around -600 to -500 mV).

Oxidation of glyceraldehyde-3-phosphate by NAD+ (E0=-320 mV) is
therefore quite spontaneous. Indeed, it is so exergonic that it can be
used to produce ATP (ATP production from ADP and Pi can be
performed if coupled to a two-electron redox reaction with a
potential difference of at least 160 mV). ATP production happens
through two consecutive steps: in the first step, gliceraldehyde-3phosphate oxidation to a carboxylic acid is coupled to the
phosphorylation of the produced carboxylic acid.

 Phosphorilated acids (as well as phosphoenols and phosphoguanidines) contain

very energetic phosphate groups: hydrolysis of these phosphate groups yields with
very significant resonance stabilization. Therefore, the phosphate group attached to
carbon 1 in 1,3-bisphosphoglycerate can be easily transferred to ADP, in order to
produce ATP.
 3-Phosphoglycerate is isomerized to 2-phosphoglycerate, which after dehydration
(i.e. losing H2O) yields a phosphoenol.
 Due to its high phosphate transfer potential phosphoenolpyruvate can transfer a
phosphate group to ADP.
 Two ATP molecules are used in glycolysis, and four ATP are produced. NAD+ must

be continuously regenerated, otherwise glycolysis will stop, since NAD+ is a
substrate in one of the reactions. Under aerobic conditions, NADH transfers its two
electrons to the electron-transport chain . In animal cells, in the absence of
O2 NADH transfers its electrons to the end-product of glycolysis (pyruvate), yielding
lactate. This is called fermentation : an internally balanced degradation, i.e., a
process that uses one of its products as the final acceptor of the electrons it releases.

Overview of Pathways
 Regulation of glycolysis
 Metabolic flow through glycolysis can be regulated at three key

points:

 hexokinase: is inhibited by glucose-6-P (product inhibition)
 phosphofructokinase: is inhibited by ATP and citrate (which

signals the abundance of citric acid cycle intermediates). It is also
inhibited by H+, which becomes important under anaerobiosis
(lactic fermentation produces lactic acid, resulting on a lowering of
the pH ). Probably this mechanism prevents the cell from using all
its ATP stock in the phosphofrutokinase reaction, which would
prevent glucose activation by hexokinase. It is stimulated by its
substrate (fructose-6-phosphate), AMP and ADP (which signal the
lack of available energy), etc.
 pyruvate kinase: inhibited by ATP and acetyl-CoA

Gluconeogenesis and Citric Acid Cycle
 Regulation of gluconeogenesis
 Flow is regulated in the gluconeogenesis-specific reactions. Pyruvate carboxilase is

activated by acetyl-CoA, which signals the abundance of citric acid
cycle intermediates, i.e., a decreased need of glucose.

 Regulation of the citric acid cycle
 The citric acid cycle is regulated mostly by substrate availability, product inhibition

and by some cycle intermediates.

 pyruvate dehydrogenase: is inhibited by its products, acetyl-CoA and NADH
 citrate synthase: is inhibited by its product, citrate. It is also inhibited by NADH

and succinyl-CoA (which signal the abundance of citric acid cycle intermediates).
 isocitrate dehydrogenase and a-ketoglutarate dehydrogenase: like citrate
synthase, these are inhibited by NADH and succinyl-CoA. Isocitrate dehydrogenase
is also inhibited by ATP and stimulated by ADP. All aforementioned dehydrogenases
are stimulated by Ca2+. This makes sense in the muscle, since Ca2+ release from the
sarcoplasmic reticulum triggers muscle contraction, which requires a lot of energy.
This way, the same "second messenger" activates an energy-demanding
task and the means to produce that energy.

Urea Cycle and Glycogen Metabolism
 Regulation of the urea cycle
 Carbamoyl-phosphate sinthetase is stimulated by N-

acetylglutamine, which signals the presence of high amounts
of nitrogen in the body.

 Regulation of glycogen metabolism
 Liver contains a hexokinase (hexokinase D or glucokinase)

with low affinity for glucose which (unlike "regular"
hexokinase) is not subject to product inhibition. Therefore,
glucose is only phosphrylated in the liver when it is present in
very high concentrations (i.e. after a meal). In this way, the
liver will not compete with other tissues for glucose when this
sugar is scarce, but will accumulate high levels of glucose for
glycogen synthesis right after a meal.

Fatty Acids and Pentose Phosphate
 Regulation of fatty acids metabolism
 Acyl-CoA movement into the mitochondrion is a crucial factor

in regulation. Malonyl-CoA (which is present in the cytoplasm
in high amounts when metabolic fuels are abundant) inhibits
carnitine acyltransferase, thereby preventing acyl-CoA from
entering the mitochondrion. Furthermore, 3-hydroxyacyl-CoA
dehydrogenase is inhibited by NADH and thiolase is inhibited
by acetyl-CoA, so that fatty acids will not be oxidized when
there are plenty of energy-yielding substrates in the cell.

 Regulation of the pentose phosphate pathway
 Metabolic flow through the pentose phosphate pathway is

controlled by the activity of glucose-6-phosphate
dehydrogenase, which is controlled by NADP+ availability.

The Food Label


You will find the serving size of the food below the nutrition facts title. Similar food products
have similar serving sizes. The servings per container are also included to let you compare what
you actually eat with the serving size on that product. So remember, if the serving size is 1 cup
and you eat 2 cups, then you will need to double the numbers on the label.



% Daily values are listed to give you an idea of how one serving of a product contributes
nutritionally to a 2000 calorie diet. Use the % daily values to see if a food has a little or a lot of a
nutrient.



The amount of calories in one serving of the product is listed. Only a few nutrients are listed
on the Nutrition Facts label-those that relate to today's most important health issues. The label
lists total fat, saturated fat, cholesterol and sodium because people eat too much of these.



Fiber, vitamins A and C, calcium and iron are listed because people do not eat enough of these
everyday. You should try to eat at least 100% of the daily value of each of these everyday.



Fat, saturated fat, cholesterol, total carbohydrate, fiber, sugars, protein, vitamins A and C,
calcium and iron are required on the label. Other nutrients may be listed if the company would
like to list them.

FOOD

PREGNANCY

Pregnancy
 Pregnancy is a time in a woman’s life that has unique

dietary needs. Individual nutritional requirements are
unique for each person and should be discussed with the
patient’s obstetrician. Ideally, optimal nutrition should
be practiced before conception, since many birth defects
occur before a woman is aware she is pregnant.
 The most serious damage to oral structures from

exposure to toxins and nutritional deficiencies are most
likely to occur beginning at 6 to 9 weeks gestation.

Dietary
 Dietary recommendations before conception include taking a prenatal

vitamin with 400 mcg. of folic acid and incorporating foods rich in folate
such as dark greens, citrus fruits, and fortified grains and cereals.

 Dietary recommendations before and during pregnancy include an

additional 300 calories/daily from the fourth month of pregnancy until
delivery. (Warning: too many calories can increase a mother’s chance of
developing hypertension, diabetes, preeclampsia, prolonged delivery, and
congenital malformations.) Other dietary considerations include additional
protein for fetal tissue development, calcium, phosphorus, and vitamin D
for bone remineralization and calcification of deciduous teeth, and an
additional 25% increase in fluids is necessary to support maternal blood
volume.
 Foods such as raw eggs, meat, soft cheese, and unpasteurized juice should
be avoided as they may cause food-borne illness and harm to the
developing fetus. Stimulates such as caffeine, alcohol, tobacco, and
both prescription and non prescription drugs pass through the
placental barrier and can affect growth and development.

Cleft Lip and Palate
 Cleft lip and palate occurs in about 2 out of every

1,000 babies born each year, making it one of the most
common birth defects. Cleft lip and palate is associated
with a severe folic acid deficiency during pregnancy.
 Since the effects of folic acid deficiency occur in the first

few weeks of pregnancy, often women realize they are
pregnant, women of childbearing age should be careful to
get sufficient folic acid on a daily basis. For this reason,
bread has been fortified with folic acid since 2006.

Infants and Toddlers
 Infants and toddlers have distinctive nutritional requirements. An

infant’s weight triples by his/ her first birthday, but with intestinal
absorption commonly inefficient and renal function immature,
digestion may be challenged. Breast milk or formula will provide the
necessary nourishment during the first 6 months of development. A
gradual introduction of solid foods generally occurs around 6
months of age, but every child is different and it is readiness to feed,
not the calendar that should determine when a child begins taking
solid foods.

 As a rule, children should be off the bottle or breast by age 1.1 As a

toddler begins self feeding, an erratic appetite and food jags may
become more common. Offering healthy snack options and limiting
fast foods is important modeling during this impressionable time.

Continued
 Orally, primary teeth are beginning to erupt. Parents can prevent

early childhood caries by cleaning teeth with a gauze or toothbrush
after meals. Having the child sip water instead of juice or milk
before nap and bedtime can limit the exposure of fermentable
carbohydrates. However, milk or milk substitutes are important
sources of the calcium, phosphorus, and vitamin D essential for the
calcification of permanent crowns.

 Feeding an infant with cleft lip/palate can be challenging. The main

priority is to ensure adequate nutrient intake. The absence of
negative pressure needed for sucking can make this taxing for a new
mother. Enlarging the hole in the bottle and using special
feeding devices will enable the infant to feed more
efficiently. Refer patients to the American Cleft Palate Association
for more information.

Continued
 School-age children need frequent meals to maintain healthy blood

glucose levels necessary for optimal academic performance. This is
also a time when eating takes on social, psychological, and
emotional implications and children develop a lifelong relationship
with food. The appetite at this age is usually very good and healthy
snacks are an excellent way to incorporate nutrient dense foods into
the diet. Involving children in meal preparation and never using
food as a reward or a punishment can teach children healthy eating
strategies.

 Calcium, phosphorus, and vitamin D requirements increase at this

age due to growth spurts in the long bones. Orally, primary teeth are
exfoliated and the eruption of permanent teeth begins. Sealant
placement on the first permanent molars is standard protocol for
caries prevention at this stage of oral development

Teenagers
 Teenagers often have the worst diets and are the most difficult age

to counsel. Peer pressure, weight control, rapid growth, hormones,
and stress challenge the body and mind both psychologically and
physically. Pizza, burgers, and soda and energy drinks hardly begin
to provide the basic nutritional needs. Females by this time have
reached their maximum linear growth and begin to increase their
percentage of body fat.

 Males on the other hand are still building muscle and bone mass,

so their calorie needs will be much higher. When counseling this
age, appeal to body image and encourage healthy snacks-nuts,
popcorn, cereal, cheese, and fruit. Educate teenagers, with the use
of visual aids, about the negative effects of soda and energy drink
consumption on tooth and bone health. Better options include
flavored sparkling and fitness waters, 100% fruit juice, and low-fat
milk.

Eating Disorders
 Anorexia nervosa, bulimia nervosa, and binge eating, is a

bio-physio-social illness that affects 8 million Americans
– seven million woman and one million males annually.
Patients suffering from eating disorders may use a
combination of starvation, purging, and/or binging.
Orally, erosion is normally limited to the lingual surfaces
of the maxillary anterior teeth. Chronic regurgitation
caused by purging may also cause sensitivity due to the
exposure of dentin.

 Treatment options include medical intervention,

psychological and nutritional counseling, behavior
modification, fluoride treatments, and sodium
bicarbonate rinses.

Adults
 Adults between the ages of 30 and 40 may begin to feel the

effects of a reduced basal metabolic rate (BMR). Weight gain,
especially around the waistline, and bone resorption due to
calcium loss places adults at risk for more serious health
problems later in life.

 Adults may also begin to experience root caries around the

exposed roots of teeth and around existing dental fillings.
Often this is associated with development of dry mouth and
the use of hard candies or mints to increase salivary flow.
 The goal of nutrition during adulthood is health promotion;
maintain oral tissue and supporting structures and immune
support. Encourage patients to stay physically active and
follow the Dietary Guidelines for Americans may help prevent
future, chronic disease later in life.

Seniors
 Elderly individuals have unique nutritional concerns,

especially as life expectancy continues to increase.
Depending on genetics and the ability to resist disease,
our bodies age at different rates. Good nutrition can
make a significant difference in keeping the body free
from disease and the dentition intact.

 Xerostomia, dysphasia, tooth loss, and economics may

pose some dietary restrictions. Incorporating fiber rich
foods for a healthy G.I. tract, decreasing fat intake for
weight control, supplementing with a senior
multivitamin for osteoporosis prevention, and
maintaining hydration are important dietary
recommendations.

Tips
 To reduce cariogenicity of the diet, for adults suggest limiting eating









events to three times a day with no more than two between meal
snacks and eliminating highly retentive foods such as crackers,
chips, and soft candies.
2. For children who need the energy provided by between meal
snacks, they should be healthy food choices low in cariogenic
potential such as cheese, raw vegetables, meat roll-ups, and fresh
fruit.
3. When oral hygiene does not follow a meal, suggest ending a meal
with cheese or milk, chewing gum with xylitol, or rinsing with water.
4. To stimulate salivary flow, include cool, sour, or tart nutrient
dense foods (sugar free), increase water intake, and suck on sugar
free mints.
5. Incorporate low-fat, calcium rich foods in the diet, spaced
throughout the day for the best absorption rate.

Body Mass Index
 BMI measures height and weight, and is used as an estimate of

fatness. It is calculated by the equation:
 BMI =
 Weight (kg)/Height (m)

 BMI is a better indicator of fatness than weight alone, and is

commonly used in nutritional assessment tools. It is considered to
be a stable, easily performed and sensitive measure of malnutrition,
including for the hospitalised and frail elderly.

 However, the figures should be interpreted with caution in this age

group, as the published norms are based on young adults. In the
elderly, there is often reduced muscle mass as well as fat, and
therefore ranges are slightly higher than published norms.

Table of BMI

 19 or less underweight
 20-25
 26-30
 31-40

 40 +

normal weight
overweight
obese
severely obese

Malnutrition
 There are a wide variety of complications associated with the

development of malnutrition, which may lead to increased
mortality:

 Reduced mobility, leading to increased risk of deep vein thrombosis

and pressure ulcers, protein, vitamin and mineral deficiency,
leading to increased risk of delayed wound healing. Reduced
immunocompetence, leading to increased risk of infection. Muscle
atrophy and weakness, causing reduced respiratory function,
reduced cardiac function and fatigue, which can lead to a chest
infection or heart failure, and can further reduce activity and
mobility atrophy of the intestinal mucosa.

 Reduced absorption of nutrients and further weight loss apathy,

lethargy and depression. Insensitivity to drugs as a result of drug
toxicity.

NUTRITIONAL ASSESSMENT

Data Collection and Assessment
 The indication for dental nutritional counseling is evaluated in the assessment

phase of the dental hygiene process of care after the collection of both subjective and
objective data. Upon completion of thorough evaluation and synthesis of the
information from medical and dental histories, extra/intraoral
and gingival examinations, dental and periodontal charting, and radiographs, the
client's oral risk assessment is determined.

Changes in the dental chart such as new or recurrent dental and/or root caries;
gingival and periodontal findings such as erythemic gingiva, tooth loss or loss
of lamina dura; significant color, sensory or function changes in the oral mucosa,
tongue and/or salivary glands; oral lesions indicating nutrient deficiency;
polypharmacy; and chewing and swallowing difficulties indicate the need for dietary
counseling.
An evaluation of the dental client's skin, eyes, mouth and oral soft and hard tissues
for significant findings of nutritional deficiencies is a necessary component of a
comprehensive oral risk assessment. Clinical signs such as
cheilosis, stomatitis, glossitis or inflamed, sore tongue are indicative of B complex
or iron deficiency. Inflamed, bleeding gingiva and altered taste sensation are
indicative of vitamin C and vitamin A deficiency, respectively.

Continued
 There are many nutritional counseling forms in existence that are

extremely beneficial and efficient in collecting data on a client's dietary
intake. Whether the form is an official document or one created to meet the
needs of an individual dental practice setting, the basic criteria are
standard. A dietary assessment form should include the ability to assess
diet adequacy of nutrients and food groups, form and frequency
of fermentable carbohydrates, and eating and snacking patterns. The
various options available in collecting data on dietary intake include the 24hour recall, a food diary, or a food frequency checklist.
The 24-hour recall serves as an instrument in collecting data on a client's
diet history over the previous 24 hours. The information is obtained
through a chairside interview with the client and dental hygienist
reviewing, in detail, foods consumed within the previous 24-hour period.
The 24-hour recall is quick and easy to administer and provides
information in a timely fashion in just one appointment. However, the
instrument is limited in scope to include only one day, and not truly
representative of a client's normal intake.

Continued
 A food diary is a total intake analysis of all foods eaten for a three-, five-, or seven-

day interval inclusive of at least one weekend day. The food diary is a much more
accurate representation of an individual's dietary intake, affording the client with an
active role in the dietary assessment and providing the opportunity to make
observations for modification. However, it is a time-consuming instrument
requiring multiple appointments. The client completes the diary at home and may
not be entirely forthcoming and truthful with the dietary information, portion size,
or frequency of snacking and consumption of cariogenic foods.
A food frequency checklist represents frequency of consumption of certain foods
and indicates how many times per week the individual consumes certain food items
such as eggs, fish, chocolate, etc. More information is elicited as compared to the
24-hour recall because it is a daily account of all 7 days of the week. The major
disadvantage is that it is limited in scope because it does not fully represent either
daily intake or average analysis.
Regardless of which assessment instrument is employed for dietary intervention, it
is imperative that the dental hygienist explain the purpose of performing dental
nutritional counseling by briefly describing how diet relates to the dental situation
presented in the oral findings. This provides a foundation for the nutrition
education to follow.

Continued
 When utilizing the food diary as an assessment technique, the dental hygienist

provides the client with a food diary for three, five or seven days (Figure 1) at the
initial appointment of dietary assessment. Providing written and oral instructions
for use of the food diary facilitates use comprehension, ensuring proper completion
of the forms. Instruction for completing the food diary encourages the dental client
to provide a more accurate portrayal of eating and snacking behaviors. Therefore,
providing suggestions and clarification for listing ethnic and homemade foods,
combination dishes such as casseroles or sandwiches, and proper use of household
measurements for indicating quantity consumed fosters successful completion of
the food diary. Avoid the mention of specific food to prevent biasing the client in
their food selection.
When providing instructions, be sure to emphasize the importance of making
immediate entries in the diary upon completion of each meal to avoid omissions.
Encourage the use of typical days and instruct the client to select consecutive days,
and at least one weekend day, uncomplicated by illness, dieting, holidays or other
unusual events for a realistic representation of diet and behaviors. Also indicate the
need for recording any nutritional supplements used and all fluids consumed,
including alcoholic beverages. Request that meals eaten outside the home be
identified with approximate estimations of portion size. Prior to dismissal be sure to
emphasize the importance of returning the forms at the follow-up appointment.

Continued
 Upon receiving the completed food diary at the follow-up

visit, review the diary with the client to clarify presented
information. Identify any extraordinary influences on
appetite such as illness or stress. Discuss food likes and
dislikes, food intolerances or allergies. Review the
frequency of dining out and alcohol intake.

 Clarify any special diets being followed in the home

secondary to religious, ethnic or weight loss purposes. It
is also beneficial to identify which family member is
responsible for the cooking and grocery shopping to
determine if the client has control over the foods
available.

Analysis of Dietary Intake
 The primary aspects of the food diary to analyze are nutritional adequacy of

each food group and the form and frequency of cariogenic foods. The Webbased nutrition analysis program available at www.mypyramidtracker.gov
is an excellent vehicle to analyze the client's three-, five-, or seven-day food
diary. The site is very user-friendly and, when the client's food diary has
been entered, it provides printed information summarizing nutrition
adequacy of dietary intake relative to daily serving sizes from each food
group. It identifies deficiencies as well as excesses.
The MyPyramid Food Guidance System Web site (www.mypyramid.gov)
provides printed charts as a tool for nutrition education. Charts outlining
food intake patterns and calorie levels based on age, gender and activity
level help to reinforce proper portion control, adequacy and moderation of
discretionary calories,

When time is a factor, the analysis of the 24-hour recall is the better option
to employ. Nutritional adequacy of food groups represented in the client's
24-hour intake can also be determined using the MyPyramid Web site
according to the client's age, gender and activity level.

Analysis of Cariogenic Foods
 The client's dental caries risk is calculated by classifying each

fermentable carbohydrate into liquid, solid or slowly
dissolving. The score is determined as outlined in the selfexplanatory scoring instrument in Figure 2, Scoring Dental
Caries Risk.

The first step in the process of determining caries risk is to
identify the physical form of fermentable carbohydrates in the
diet. The dental hygienist must evaluate the diet for liquids
such as sweetened or unsweetened soft drinks and fruit juices
with added sugars. Solids are classified into two categories.
The first is soft solid (sticky, retentive solids) such as cakes,
cookies, chips, pretzels, jellybeans and chewy, sticky candies.
The second is hard, slowly dissolving solids such as hard
candies, mints and cough drops.

Continued
 The next step is to determine the frequency of daily meals and

snacks inclusive of time and place of eating events. The most
effective technique in identifying fermentable carbohydrates in the
diet is to circle them in red so they are easily noticed on the food
diary or 24-hour recall record. Clients can identify any appropriate
or inappropriate practices contributing to their caries risk score.
The dental hygienist can corroborate the score with clinical findings
and oral health conditions prior to dietary counseling .
After analyzing the diet, the client can identify any deficiencies and
excesses and make realistic recommendations for behavior
modification. The dental hygienist should provide guidance in
identifying foods in the diary that require changing. It is also
important to provide dietary guidance in finding acceptable
substitutions for the cariogenic foods. To enhance compliance, help
clients create their own meal plans for one day.

Counselling Objectives
 The objectives of the counseling session include the client understanding

the individual oral problems and appreciating the need for changing habits;
specific alterations in the diet necessary for improved general and oral
health; dental caries control; minimal consumption of cariogenic foods,
especially between meals; substituting noncariogenic foods into the diet;
and improving nutritional adequacy in accordance with recommendations
set forth by the USDA.
Appropriate teaching materials pertinent to the counseling session are the
client's radiographs, charting, and food diary; food models and labels;
charts of dietary standards and requirements; the MyPyramid poster; a list
of snack suggestions and any educational pamphlets illustrating the client's
special dietary or oral health needs.
The ideal environment for performing dental nutritional counseling is free
from interruptions and distractions, preferably apart from the clinical
treatment room. A non-threatening environment is conducive to learning.
The decor should provide pertinent educational posters, pamphlets and
food labels and models of portion sizes.

Continued
 A warm, friendly, non-threatening atmosphere is crucial in any counseling setting.

The technique used in dental nutritional counseling is analogous to interviewing a
dental client during the medical and dental history intake, such as establishing eye
contact with a professional, nonjudgmental demeanor. The use of open-ended
questions elicits more information. An example of such a line of questioning would
be "Tell me, what did you have for breakfast today," and then "How was the omelet
prepared?" and "What did you put on the toast?" To provide an adequate amount of
information, avoid closed-ended questions that provide only "yes" or "no" responses
and limit information; for example: "Did you eat lunch today?" Also recommended
is to avoid using "why," which elicits defensiveness; for example, "Why do you use
butter?"
It is recommended to use a client-centered approach in the counseling session by
guiding clients to develop their own behavioral changes. Having clients make their
own suggestions for substitutions and behavior fosters greater compliance.
Empowering the client to be involved in making recommendations for change puts
the responsibility for change where it can be the most effective, on the clients
themselves. During counseling, be sure to keep goals simple, small, realistic and
adaptable to the client's lifestyle. Adequately discuss all questions using a
conversational tone without lecturing.

Summarizing
 In summarizing the session's purpose and objectives, provide an

explanation of the relevance between diet and the client's specific
oral findings and caries risk with the emphasis on health promotion
and disease prevention. Clarify any confusion of hidden sugars,
added sugars and natural sugars. Clarify the moderation of sugar
intake, and select substitutions.
Be sure to convey that oral retentiveness of cariogenic foods is
related to length of time food debris with fermentable carbohydrate
remains on the teeth and exposure to decreased pH. Sticky foods are
retained for shorter periods of time and have a shorter oral
clearance. Highly retentive fermentable carbohydrates have a
delayed rate of oral clearance, thereby increasing exposure of teeth
to a decreased pH and higher potential for demineralization.

Recommendations
 Also imperative to clarify is that the sequencing of food consumption

within a meal is related to caries incidence. Eating fermentable
carbohydrates at the beginning of a meal or between other cariostatic foods
such as protein and fat means less cariogenic potential. Protein and fat are
not metabolized by bacteria and are recommended to be consumed at the
end of a meal. Cheese eaten after sweets or at the end of a meal prevents
the decrease in pH and production of acids in the oral cavity. Using water
decreases cariogenic activity by rinsing sugars from tooth surfaces.
Another recommendation would be the use of sugar-free chewing gums,
which decrease lactic acid production and increase salivary flow, potentially
buffering acids. Chewing a gum with xylitol immediately after each meal
reduces the levels of Streptococcus mutans and promotes remineralization.
Xylitol is the sugar substitute of choice because it is not fermentable by
caries-promoting bacteria. Sorbitol can be fermented by Streptococcus
mutans at a very slow rate.

Risk Score
 Risk Score: (Risk for dental caries) Recommendations to

lower caries risk:

 0-1 Low Risk 1. Reduce the frequency of between-meal






sweets
2-4 2. Don't sip constantly on sweetened beverages
5-7 Moderate Risk 3. Avoid using slowly dissolving items
like hard candy, cough drops etc.
8-9 4. Eat more non-decay promoting foods such as: (low
fat cheese, raw vegetables, crunchy fruits, nuts, popcorn,
bottle water & diet sodas)
>9 High Risk 5. Use water or milk instead

DIABETES

Diabetes and the Diet
 Diabetic diet is uniquely different from each patient basing on a

number of principles. First of all, the diet program for Type 1 is
different from that of Type 2. Secondly, we must consider the bodybuilt of a patient, wherein an overweight obese individual gets
another diet plan with that of a leaner and thinner person. Of
course, age is also a factor since there would be a drastic change in
the caloric requirement if people age, particularly after 40 years.
Lifestyle and activities should also be noted – an active person has a
different diet from a sedentary one. We should also contemplate on
the fact that if a patient is taking in oral insulin or injections, this
would vary depending on the insulin regimen.

 Here is a sample diet modification for you if you are a patient with

diabetes Type 2, typical adult, having no heavy daily activities, a
little overweight and taking in oral anti-diabetic drugs.

Small and Frequent Eating
 You are advised to cut down the size of your consumption

daily. You don’t necessarily have to finish all the food on your
plate, and may use smaller ones if needed. This is actually a
trick on the mind helping you get the satisfaction from the
portion you consume. Generally, if you eat out, divide
the serving into two before you start eating and share
it to other or keep for another meal.

 You should still eat at regular meals daily, trying to have a

veggie salad at lunch or dinner. This will serve as a low-calorie
stomach satisfier. Your consumption for dinner should be less
than that of the other meals. Have your dinner at least 3 hours
before you go to bed, and try walking for 30 minutes or more
before or after dinner.

Avoid Snacks
 Avoid having snacks especially if you are not doing

anything heavy like watching TV or working on your
computer.
 If you feel the urge to eat or crave for something,

drink a black tea or coffee. It has been proven that
beverages containing caffeine could suppress
appetite.

Less Carbs
 Lessen the amount of carbohydrate in your diet such as rice,

bread or pasta, as well as sodas and fruit juices. These foods
can cause a remarkable increase in the level of glucose in your
blood. You must also control your consumption of fruits as
they are believed to be rich in natural sugar that could cause
elevation in your blood glucose, too.

 Have more food containing good fats which could be found in

various oils like corn, olive and cod. They are also found in
certain fish and nuts. Eating plenty of vegetables is certainly a
big help as this will be a good source of good carbohydrates,
but limit on corn, potatoes and beets which contain bad
carbohydrates that could increase blood sugar levels.

