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Section 16: Nutrition
(Handout)

I.  Definition: The science of food, the nutrients and other substances therein, their actions. interactions, and the processes by which the organism ingests, digests, absorbs, transports, utilizes, and excretes food substances.
     Prosthodontists are more truly "gerontologists" than any other group of health professionals and providing dietary guidance for these patients can be a very rewarding aspect of a dental practice.
     Tissues of the oral cavity are often the first to be affected by nutritional disturbances. This seminar will focus on the role of nutrition in the oral health of the aging patient and other clinical manifestations which a patient may present with. 

There are problems of selecting a properly nutritious diet for an elderly person. What does Nizel feel contributed to improper food selection? pg 577.

1. Deficient dentition

2. Low economic status

3. Ingrained eating habits

4. Excessive introspection

5. Loss of independence

The essential nutrients are proteins, fats, carbohydrates, vitamins, and water

Protein requirements: Barone pg 122

· As the patient becomes older the amount of protein required increases. 

· What major contribution does protein offer the older patient? * Resistance to infection, anemia, and loss of muscle volume

· One of the major reasons for protein deficiencies are cost. Nizel pg. 576

· What advice can we offer our patients? *Chopped meat, powdered dry milk

II. Vitamins
*Water-soluble vitamins are B and C

*Fat-soluble vitamins are A, D, E, and K. (ADEK)

What is the difference between water-soluble and fat- soluble vitamins? *Barone pg 123. Water-soluble vitamins have minimal storage of dietary excesses. Deficiency develop rapidly and these must be supplied daily. Fat-soluble vitamins in excess are stored in the body and deficiencies are slow to develop.

Clinical signs that first present themselves are deficiencies in water-soluble vitamins in the oral cavity. Discuss some of these changes described by Drummond Pg589.

Describe dietary sources of:

Vitamin A: Vitamin A maintains the integrity of mucous membranes and the epithelial structures.

Source? Fats, dairy products, and eggs, liver, and liver oils, green leafy and yellow vegetables.

Deficiencies result in? Keratosis, xeropthalmia, and growth failure, taste loss.

Vitamin B complex: What does it include?

*Thiamine (B1) for carbohydrate metabolism 

Source? pork, organ meats, lean meats, yeast, eggs, green vegetables, cereals. 

Deficiency? Beriberi

*Riboflavin (B2) effects ectodermal tissue and needed for metabolic oxidation and pantothenic acid (antibody production)

Source? Milk, eggs, green vegetables, liver, heart

Deficiencies? Cheilosis and angular stomatitis

*Niacin: Found in lean meats, liver, yeast, whole grain and peanuts.

Deficiency? Pellagra

*B12 found in liver, kidney, muscle and milk products, beans, lentils and peas.

Deficiencies? Pernicious anemia, sore tongue, cheilosis, and cheilitis.

*Folic acid: Found in green vegetables, liver, kidney, and yeast.

Deficiencies? Glossitis, cheilitis, and cheilosis.

Deficiencies in thiamine and niacin produce? Confusion, depression, agitation, anxiety, and psychosis.

Vitamin C: Effects wound healing, maturation of RBC’s, utilization of iron. 

*How is the formation of bone associated with or effected by the level of ascorbic acid?

Connective tissue needed for the maintenance of the formative cell function. (osteoblasts,odontoblasts) 

Deficiencies? Scurvy, capillary fragility, and ecchymosis.

Vitamin D: It enhances the absorption of calcium and is necessary for calcium-phosphorus metabolism. Considered the most toxic in excess=causing hypercalcemia.

Source? Fish liver oils.

Deficiency? Rickets

Importance of minerals: In the elderly calcium loss contributes to bone fragility and often they experience rapid and excessive ridge resorption. This may be caused by a change in gastric acidity, which begins to decrease in the middle third of life, resulting in hypochlorhydria. 

Calcium and Vitamin C require a strong acid environment for optimum absorption. This negative balance of calcium contributes to the development of osteoporosis.  What does Massler recommend to enable calcium utilization? Pg 252.

*Milk products that are acidulated prior to ingestion to promote absorption.

What can we recommend to our patients? *Yogurt and cottage cheese are acidulated milk products.

Factors effecting calcium metabolism: To maintain a constant extracellular fluid calcium concentration, calcium is excreted through the kidneys and gut when the concentration increases, or is recruited by absorption from the gut or resorption from the skeleton when the concentration decreases. These movements of calcium are regulated by the endocrine system. Sweating, pregnancy and lactation also produce calcium loss. 

III. Endocrine organs:
What principle endocrine organ influences calcium metabolism? Lutwak pg 172

*Parathyroid glands and the calcitonin-secreting ultimobranchial cells.

What are three ways the parathyroid hormone influences calcium resorption? Lutwak pg 172

1. It increases absorption of calcium from the GI tract

2. It increases tubular reabsorption of calcium in the kidney

3. It stimulates bone resorption

All three serve to increase the amount of calcium in the extracellular fluid.

Pituitary growth hormone may influence calcium metabolism indirectly through its action on longitudinal bone growth.

Describe this action: Lutwak pg 173* Calcium is mobilized from endosteal surfaces of the diaphyses of long bones for redeposition at epiphyses. 

Thyroid hormone can influence bone metabolism through nonspecific actions, increasing rates of both bone deposition and bone resorption. In hyperthyroid states, bone resorption is increased.

Adrenocortical hormones control calcium movements at what three sites? 173

1. At renal level, calcium excretion is increased

2. At the GI level, calcium absorption may be inhibited

3. At the skeletal level, both bone formation and bone resorption are inhibited, with a greater effect on bone formation.

Osteoporosis may be defined as a condition of too little bone. Radiographically it cannot be diagnosed until approximately 30% of bone mineral has been lost.

Describe the theory of development and prevention of osteoporosis: Lutwak 174-175.

* Serum calcium concentrations are the controlling factors in bone metabolism. After a calcium containing meal the calcium is absorbed and enters the extracellular fluid, raising the serum calcium concentration. The ultimobranchial cells, which respond detect the increase, by secretion of calcitonin. Calcitonin inhibits further bone resorption. Renal and fecal secretion continue and the net effect is the lowering of the serum calcium concentration. The parathyroid detects the lowered serum calcium concentration and respond by secreting parathyroid hormone. This hormone stimulates bone resorption in order to provide additional calcium to raise serum calcium concentration. 

There is a cycle of calcitonin and parathyroid hormone secretion throughout the day that maintains normal serum concentration and skeletal integrity. 1000mg per day of calcium is a preliminary recommendation of optimum calcium intake in the prevention of osteoporosis.

Wical investigated (14 d record of meals/ Pano) the varying degrees of residual ridge atrophy and the relationship to calcium/phosphorus ratios. Describe his findings: pg 18

*Calcium subjects: Minimal resorption- calcium intake 933 mg. Severe resorption 533mg. 

*Phosphorus subjects: Minimal resorption-1,297mg and severe resorption 977mg.

Systemic influences: Wical pg14.

      Where is the primary source of calcium? Trabecular bone. The sites of trabecular bone which supply mobile calcium are the jaws, ribs, vertebrae, and the ends of long bones. (alveolar bone is affected first)

How does calcium/phosphorus ratios affect an average diet?

*Excess phosphorus in the diet causes a secondary hyperparathyroidism which in turn results in abnormal bone resorption. The problem is compounded when calcium intake is inadequate at the same time. Under these conditions alveolar bone, particularly in the mandible, is the site of predilection for osteoporosis.

 IV. Oral problems in elderly patients
Discuss each of the following: Nizel pg 589-90.

Lips: Pallor of labial commissures, followed by fissuring, cracking and bleeding

Associated with riboflavin and to a lesser extent remaining B-complex, iron and folic acid deficiencies.

Taste: Sensations are sweet, sour, salty or bitter. Perceived primarily on the tongue (Salt/sweet), and lesser in the hard and soft palates (bitter/sour) and pharynx (all sensations). Taste for salt disappears first, sweet next, leaving bitter. "The bitter taste of aging"

Fungiform papillae anterior 2/3 of tongue and respond more to sweet, sour, salty.

Circumvallate papillae posterior third of tongue (sour/bitter to lesser degree)

Vitamin A def. (epithelial hyperkeratosis). 

Zinc is essential in the renewal of Taste buds. Massler pg 247 

Xerostomia: dry, atrophic and sometimes inflamed, or pale and translucent. CC: burning sensations and difficulty to chew and swallow. Major cause of denture discomfort and failure. The best-made denture cannot be tolerated by dehydrated fragile tissues in an excessively dry mouth.

Associated with B-complex def., menopause, anxiety, diabetics, cancer and alcoholics. 

Salivary glands: Persistent sour taste, metallic taste, or burning sensation. Often due to atrophy of the salivary ducts in relation to xerostomia.

Relieved by increased intake of proteins and vitamins A, B, C, D.

Tongue: Painful burning tongue, smooth or bald tongue. Women – triad of symptoms: weakness, painful tongue, and numbness or tingling of extremities.

Associated with Vitamin B12 deficiency (pernicious anemia).

Gingiva: Painful, bleeding, loose teeth. Drummond PG 592.

What types of bacteria are associated more often in the aged population with niacin deficiency?

*Borrelia vincentii. Associated with ascorbic acid deficiency. Prescribe: Theragram (Vit B and C supplement)

TMJ: as a result of masticating food for years, bruxism, and attrition. With age the glenoid fossa can become shallower and the head of the condyle flatter causing pain and limited range of motion.

Head and Neck cancer: Jackson (pg 475). 35% -65% of cancer patients are malnourished at time of admission. Tumors can act as a nitrogen trap and induce negative nitrogen balance.

Patient’s immediate preoperative nutritional status plays a significant role in the development of surgical complications.

During periods of hypocaloric intake what changes occur? 

*Body protein is immobilized by gluconogenesis providing fuel to meet the increasing endogenous basal and resting metabolic rates. In, addition, hormonal and biochemical responses include low circulating insulin levels and elevated catecholamine, glucagon, and cortisol levels. This hormonal profile promotes muscle protein loss and increased rates of amino acid conversion to glucose. Elevated glucose and free fatty acid levels further rapid turnover of numerous body proteins such as serum albumin.

V. Food selection for the geriatric patient
Role of fiber in the diet: Massler

1. Stimulates growth of beneficial microflora

2. Acts to reduce absorption of cholesterol from the stool

3. Hydrophilic property also absorbs the toxins that are residual in the stool

4. Allows for the reabsorption of water into the tissues and a soft stool which passes at ~ 30 hrs. vs 80 hrs. A big concern for the elderly!

5. Permits reabsorption of water-soluble nutrients from the colon

Inexpensive balanced food choices and treatment goals
Fresh, frozen, or canned

1. Yogurt, cottage cheese, powdered milk or cheddar cheeses - once a day

2. Thick vegetable soup with a meat or poultry bone – once a day

3. Chopped meat, chopped turkey, chicken

4. Fish: cod, snapper, haddock, sole

5. Fiber, bran flakes - generic

6. Whole grain breads softened with stewed fruits

7. Potato, rice

8. Canned fruit – pears are best. Fresh fruit – apples, pears, bananas, and figs.

9. Goal-directed activities each and every day

Vitamin supplements. Minimum regiment:

· Vit C 3000mg per day

· Vit B-100 complex 1 per day

· Calcium citrate 1000-1400mg per day

- Abstracts -

16-001. Wical, K. and Swoope, C. Studies of Residual Ridge Resorpion. Part II: The Relationship of Dietary Calcium and Phosphorus to Residual Ridge Resorption. J Prosthet Dent 32:13-21, 1974.
Purpose: To discuss some of systemic influences of calcium and phosphorus and their relationship to the resorption of residual ridges
Subject: Evidence suggests a systemic component to alveolar ridge resorption. Among the many recognized systemic influences which affect the resistance and resorption of bone, calcium deficiencies and calcium-phosphorus imbalances have been specifically implicated as contributing factors in the pathogenesis of alveolar bone destruction and osteoporosis 
Materials & Methods: A study of 44 complete denture patients, divided into two groups on the basis of the amount of alveolar ridge resorption. One group of 14 subjects had minimal ridge resorption (less than one-third original height of mandible), and the second group of 30 had more severe resorption (greater than one-third mandibular height). The subjects kept a record of their daily meals for two weeks using preprinted forms. The diet records were analyzed for average daily intake of selected nutrients using standard food data.
Conclusions: This study showed that there is a positive correlation between low calcium intake, calcium phosphorus imbalance and more severe ridge resorption. 
     For the minimal ridge resorbed group, the mean daily calcium intake was 933mg (RDA 800-1000mg). The group with more severe resorption had a mean daily calcium intake of only 533mg. Daily phosphorus intake was 1,297mg for the minimal resorption group and 977mg for the more severe resorption group (with estimated adequate intake at 1000mg). The calcium phosphorus ration was greater than 0.7 for the minimally resorbed group, and less than 0.7 for the more severely resorbed group.
Discussion: Calcium is very closely regulated by the parathyroid gland. If the serum calcium level decreases, then the primary source of calcium becomes trabecular bone. Alveolar bone is affected first, followed by the ribs and vertebrae, then the long bones.
     Also, in the average American diet, phosphorus intake can be two to three times greater than calcium intake. Such an imbalance of phosphorus over calcium has been implicated in the pathogenesis of bone disease. 

16-002. Barone, J. V. Nutrition - Phase one of the edentulous patient. J Prosthet Dent Aug 1978, Vol. 40, Num. 2, pp. 122-126.
Definition - the science of food, the nutrients and other substances therein, their actions, interactions, and balance in relation to health and disease and the process by which the organism ingests, digests, absorbs, transports, utilizes, and excretes food substances. Tissues of the oral cavity are often the first to be affected by nutritional disturbances.

Essential nutrients are: proteins, fats, carbohydrates, vitamins, and water.
- Protein: As the patient becomes older the amount of protein required increases. Excess protein does not damage the health of older persons. Deficiency results ion lower antibody production, reduced resistance to infection, anemia, and decrease in muscle volume. Resistance factor - when the addition of a nutrient reduces the risk of disease and its elimination increases it. Protein is a resistance agent.
- Vitamins: Water soluble - B and C. Deficiencies often develop rapidly, they must be supplied daily and generally do not have precursors. 
- Fat soluble - A, D, E, K. An excess is stored in the body, not excreted. Deficiencies are slow to develop, so they are not a daily necessity in the diet. They do have precursors. 
- Vit A: Is necessary for maintaining mucous membranes and epithelial structures. Deficiency - keratosis, and growth failure.

Vit B complex
- Thiamine (B-1) - for carbohydrate metabolism, and oxidative reactions. Deficiency results in beriberi 
- Riboflavin (B-2) - for ectodermal tissues, metabolic oxidation, antibody production, hematopoietic and leukopoietic systems. Deficiency results in chielosis and angular stomatitis.
- Niacin - found in meats, liver, yeast, grains. Deficiency results in pellagra
- Vit B-12 - Deficiency results in pernicious anemia, sore tongue, cheilosis, and cheilitis. 
- Folic acid - found in green leafy vegetables. Deficiency results in glossitis, cheilitis, and cheilosis. 

Deficiencies of thiamine and niacin produce confusion, depression, anxiety, and psychosis.

- Vit C for healing of wounds, maturation of RBC’s, hemoglobin levels, absorption of calcium and iron, production of bone. Deficiency results in scurvy, capillary fragility, and eccymosis. Smokers are usually seriously deficient in Vit C.
- Vit D enhances the absorption of calcium, is necessary for calcium-phosphorus metabolism. Deficiency results in rickets. Is the most toxic of all vitamins when ingested in excess, causing hypercalcemia.

Minerals:
- Calcium loss contributes to bone fragility. Excessive ridge resorption may be related to a negative balance of calcium. This may be caused by a change in gastric acidity, which begins decreasing in the middle third of life, resulting in hypochlorhydria. 
     Since both calcium and Vit C require a strong acid environment for optimum absorption, deficiencies of this type are common in aged persons. The result is a negative balance of calcium, which contributes to the development of osteoporosis. Thus it is easy to understand the retardation or even failure of the body repair in old people.
     Calcium may be improved by increasing the intake of milk products and using Vit D supplements of 400 to 1,000 units a day.
     Carbohydrate Tendency and Obesity. Metabolic rate of geriatric patients requires fewer calories. A soft diet that is high in carbohydrates and low in protein is usually common and this produces obesity.
     Geriatric patients. Denture tolerance in the elderly is markedly reduced, for the pain threshold of soft tissue changes markedly after the menopausal period and the male climacteric. Loss of tissue elasticity resulting from degeneration of muscle fibers, with substitution by connective tissue, commonly exceeds 90%. Capacity for repair through cell division and tissue oxidation is reduced.
     There is an extreme reduction in the capacity to perform activities requiring new motor pathways.
Protein Deficiency. Aged patients require additional protein, and there is an intimate relationship between the intake quantity and the capacity for utilization of ingested calcium. Doubling the protein results in a threefold increase in calcium utilization.
     Aged oral mucosa. Keratinized layer is thin or absent, being friable and easily injured.
      Loses its moisture, fat, and elasticity, less vascular, heals more slowly. In response to irritation it may become hyperkeratatic. 
     Salivary glands. Diminish in their function. Xerostomia results in abnormal taste sensations. Saliva becomes thick and ropy. Mouth is harder to keep clean because food particles adhere more tenaciously. This predisposes the mucous tissue to mechanical irritation and a resulting burning sensation.
     Burning sensations, persistent sour or metallic taste, and atrophic glossitis are often relived by Vit B plus increased protein intake.
      Vitamins contribute to nerve stability and resistance to bacterial infection by promoting growth of healthy tissue. All vitamins, especially A, B complex, C, and D should be increased in aged persons.
     Postmenopausal women. Abnormal taste and burning sensation are related to low estrogen and vit B complex deficiencies.
      Osteoporosis. A loss of bone mass probably due to sex hormonal deficiency, is common in the postmenopausal period, and the adaptation of the tissues under new dentures may be affected.
     Can result from a low dietary intake of calcium for a long period of time .It can be prevented and possibly halted by a diet high in calcium maintained throughout life. 
     Stress - Effect on nutrition. Stress from infection, or trauma, or of a psychological origin has been shown to result in poorer nutritional status.
     Stress is capable of increasing excretion of nitrogen, vit A, and vit C, and even causing a net loss to the body.
     Some nutrient value is lost at every step in milling, freezing, canning, dehydration, refrigeration, transportation, and storage. This makes a strong case for the addition of food supplements. 
     Cheraskin says that 30-70% of patients have a poor Vit C level. 
     Payne feels that almost all denture patients are nutritionally deficient and prescribes ascorbic acid for them. 

16-003.  Massler, Maury DDS, MS. Geriatric nutrition: The role of taste and smell in appetite. J Prosthet  Dent 43:247-249,1980.
A major reason for denture failure in the elderly patient is deficient tissue tolerance resulting from inadequate nutrition. Elderly people are notoriously poor eaters and frequently malnourished. They often suffer from a loss of appetite due to diminished senses of taste and smell. With age, the appetite centers (like other brain centers such as memory, hearing, and sight) decline so that appetite no longer operates to stimulate a desire for food. 
     Taste buds: These are complex epithelial structures which transmit taste sensation to the brain. They are short lived and renew every ten days. This renewal is slowed in the elderly, especially post menopausal women as estrogen and protein are essential to taste bud renewal. 
     Filiform papillae provide the tongue with its gray surface coating and rarely have taste buds. The fungiform papillae are hidden within the filiform papillae and have nerve endings in the .epithelium. These taste buds are located in the anterior 2/3rds of the tongue and respond to sweet, sour, or salty foods. They are mediated by the intermedius branch of the facial nerve. 
     The circumvallate papillae are located near the base of the tongue and respond to bitter stimuli. They are mediated by the glossopharyngeal nerve. 
     We do not taste all substances the same. Bitter taste are detected at a much lower level than acid, which is detected before salt which is detected before sweet. The taste for salt seems to go away early in life and sweet foods go soon after.
     Smell: Receptors hang from the cribriform plate at the base of the skull. They are renewed every 30 days. This process slows with age, much more rapidly than taste.

A prosthodontist can help elderly patients by: 
-  Testing all patients past 50 years of age for taste and smell. 
-  Encourage patients to chew small pieces of meats, fruits, carrots, green peppers, and celery to help stimulate saliva, which increases taste, which increases appetite.
-  Informing patients to avoid peanuts as they cause constipation.
-  Instruct the patient to add flavorings to food but avoid salt and sugar. The elderly tend to like vanilla, orange, strawberry, and cherry flavorings to stimulate their appetite.
-  Instruct the patient to add tongue brushing to their oral hygiene regimen.
-  Tell the patient to quit smoking.

16-004. Nizel, A. Role of Nutrition in the Oral Health of the Aging Patient. DCNA 20:569-584.
Discussion:
Oral Problems:
-  Loss of taste
-  Xerostomia
-  Burning tongue
-  Oral Mucous Membrane Problems
-  TMJ Pain
-  Gingivitis
-  Alveolar osteoporosis

Nutrient requirements:
-  Calories and carbohydrates
-  Fats
-  Protein
-  Calcium, phosphorous, Vit. D, and fluorides
-  Vit. B12, folic acid, and iron
-  Vit. B complex and Vit. C
-  Dietary fiber
-  Food selection
-  Diet suggestions for the denture wearer

16-005. McBean, L. A Review: The Importance of Nutrition in Oral Health. JADA 89:109-114, 1974.
Discussion: Dental caries occurs when bacterial enzymes within the dental plaque ferment dietary carbohydrate, principally sucrose, with the formation of organic acids. The organic acids diffuse out of the plaque and attack the tooth’s enamel. Decalcification occurs in both enamel and dentin. Calcium, phosphorus, vitamin D, fluoride, and protein are important in the development of tooth structure with increased resistance to decay. 
     Fluoride in a concentration of 1 ppm in the drinking water reduces the incidence of dental caries. The amount of dental plaque and the incidence of caries are affected by nutrition. The nutrients in the diet influence the bacterial proliferation or cariogenic flora. A low protein, high carbohydrate diet promotes cariogenic bacteria. Sucrose is a major cariogenic food, but starch is the least cariogenic carbohydrate. 
     The composition of saliva can be influenced by nutrition. A high protein diet increases the salivary urea level and will neutralize acids. Fats hinder acid penetration into the enamel because of their capacity to perform a protective oily film on the surface of the teeth. 
     Lack of proper nutrition can affect the rate and degree of periodontal disease, but it does not initiate it. Deficiencies of vitamins A and B can affect the epithelium. Vitamin C deficiency can cause the periodontal tissue to be more susceptible to break down by local irritants. Nutrition has more of a conditioning rather than a causative factor in periodontal disease.

16-006. Ramsey, W. O. Nutritional Problems of the Aged. J Prosthet Dent 49:16-19, 1983.
Discussion: Four factors that determine the nutritional status of geriatric patients are: genetic factors, cultural, socioeconomic, and biologic concomitants of the aging process. This article reviews the biologic concomitants of aging that adversely affects the nutritional status of geriatric patients regardless of dietary intake. 
     You have a decreased functional capacity of aging cells in the nervous and skeletal muscle systems, and a volumetric loss of up to 1/3 of the lean muscle mass of the body by age 75. This may result in impaired masticatory force and neuromuscular incoordination. By age 45, a decrease in the number of taste buds occurs. The ability to identify primary taste quality remains, but discrimination of subtle blending flavors occurs. Dry mouth and altered taste decrease the pleasure of eating. A diet in large amounts of commercially prepared convenience foods is high in carbohydrates and calories, but low in protein and vitamins. A decreased intake of calcium and excessive intake of phosphorus can lead to osteoporosis. The microbial population of the oral cavity undergoes significant change during a life span. Lactobacillus acidophilus is predominant in children, streptococcus mutans in middle age, and actinomyces predominate in old age.
     The gastrointestinal tract is affected by the aging process. Decreased intestinal motility allows bacteria to proliferate and competes with the ingestion of nutrients, especially amino acids and vitamins. A significant decrease occurs in the absorptive capacity of the small intestine. Milk of magnesia (laxative and antacid) adsorbs nutrients (vitamins). Mineral oil laxatives bind and prevent absorption of fat soluble vitamins. Vegetable fiber laxatives may contain up to 50% dextrose (a diabetic hazard) or a high salt content. 
     Weight loss and osteoporosis occur in 15% of the population over age 60. Diverticulosis causes decreased intestinal mobility and constipation. Liver dysfunction is common in the elderly. When advanced liver impairment exists, specific amounts and type of protein must be available. One gm/day/kg of body weight of dietary protein is needed for the healthy individual. 

16-007. Wical, DDS. Commonsense dietary recommendations for the geriatric dental patients. J Prosthet Dent Feb1983, Vol. 49, Num. 2, pp162-163.
     Elderly people suffer from malnutrition. Some reasons are decreased appetite, impaired digestion, decreased absorption, impaired glucose tolerance, and effects of drugs.
     Signs suggestive of nutritional deficiencies are atrophic mucous membrane, excessive resorption of alveolar bone, and slow healing responses. 
     Refer to a registered dietitian. It is important that the dietitian recognize the handicaps faced by a patient with impaired masticating ability when preparing diets and menus for these patients.
     A Balanced Diet
-  four or more servings of vegetables or fruits
-  four servings of whole grain cereal foods
-  three servings of milk or cheese
-  three or more servings of meat or other protein foods
-  one teaspoon of vegetable oil
-  six glasses of water
Practical Dietary Suggestions. Soups contain vitamins, minerals, protein, fiber, and water. Yogurt and cheeses is a source of calcium and vit D for those who avoid milk.
     Denture tolerance is improved with a higher intake of protein. Three servings of protein foods each day and the use of high quality animal protein is stressed.
     Whole grain breads and cereals provide protein, vitamins, and minerals.
     Refined carbohydrate foods, which make up the bulk of the diets of most geriatric patients, supply little more than calories, with relatively insignificant amounts of other essential nutrients.
     While energy needs decrease with aging due to slowing of body metabolism and reduced physical activity, the requirement for protein, vitamins, carbohydrates, water, and essential fatty acids remain the same. If less food is eaten due to decrease needs and diminished appetites, the choice of foods that are able to supply the required essential nutrients becomes even more critical.
Indications for Supplements. Vitamin and mineral supplements may favorably improve the poor nutrient-to-calorie ratios of the frequently encountered soft carbohydrate diet.
     Brin and Bauerfeind observed that it costs less to supplement diets with multivitamins than to buy the necessary foods to correct vitamin deficiencies. 

16-008a. Massler, M. Geriatric Nutrition. Part I: Osteoporosis. J Prosthet Dent 42:252-254, 1979.
Discussion: Osteoporosis results from the loss of bone especially from supporting bones such as: vertebral column, epiphyses of long bones, the mandible and fingers. The negative calcium balance causing loss of bone occurs frequently in elderly patients, especially in post menopausal women. The low estrogen level in these patients affects the bone cells in utilizing the calcium within the cells. 
     The primary cause of osteoporosis is the low intake of calcium rich foods, mainly milk and milk products. Lack of calcium absorption is another major cause of low calcium levels. The calcium must be acidulated before ingestion in elderly patients because of the lack of hydrochloric acid in the stomach that assists absorption of all minerals in the small intestine. Yogurt and cottage cheese are acidulated milk products. 
     Lactase deficiency results in lactose intolerance and is common in elderly persons. In the second loop of the small intestine, lactase is secreted and degrades and absorbs the lactose of milk and milk products. Lactose intolerance begins when a person stops drinking milk and the lactose enzyme is no longer secreted. This leads to diarrhea, flatulence, discomfort and decreased calcium absorption. 

16-008b. Massler, Maury DDS, MS. Geriatric nutrition: Part II: Dehydration in the elderly. J Prosthet Dent 42:489-491,1979.
Water is probably the most important and essential nutrient in the diet of man. Body water serves a function similar to that of the oil which bathes and lubricates the moving parts of a machine.

effects of Dehydration on the 
-  Skin: Wrinkles and aging.
-  Muscle: The muscle shrinks and results in sagging.
-  Secretions: Sweat and sebaceous gland secretions diminish.
-  Eyes: Dry eyes due to diminished secretions of tears.
-  Mouth: Xerostomia
-  Causes for chronic water loss and tissue dehydration
-  Kidney damage due to years of secreting toxins.
-  Kidney damage due to alcohol use.

Early signs
-  Nocturia: Kidneys fail to recycle fluids, also a less elastic bladder
-  Tissue edema: Ankle edema, Palatal edema at night
-  Physical discomfort: Fatigue aches and pains
-  Emotional factors: Depression, anxieties, and insomnia

Treatment:
Acute: Much easier to treat using intravenous and subcutaneous fluids.
Chronic: Can be halted if not treated by judicious and correct ingestion of water bound foods. Free water passes to quickly, but water bound to an organic or inorganic molecule can be helpful. Practically speaking this is soup. Vegetable fibers can be added to help eliminate constipation.

Pearls from the article:
-  Negative water balance: More goes out than in absorbed.
-  Xerostomia is a major cause of denture discomfort and failure.
-  Water balance is efficiently achieved in the elderly through the ingestion of soup. 

16-008c. Massler, Maury DDS, MS. Part IV: The role of fiber in the diet. J Prosthet Dent 50:5-7, 1983.
Abstract not available at this time ......

 

16-009. Drummond, J. Clinical and laboratory diagnosis of nutritional problems. DCNA 20:585-600, 1976.
Purpose: To describe practical clinical signs and laboratory methods that can be used to aid in the diagnosis of specific nutrient deficiencies.
Discussion: Methods for assessing nutritional status: (each focuses on a specific stage of the deficiency)
1. Historical evaluation of dietary, social, and medical experiences.
2. Clinical evaluation of the patient.
3. Laboratory and biochemical methods of assessment.
4. Therapeutic trials.
The first clinical signs of many nutrient deficiencies (especially water soluble vitamins) are seen in the oral cavity.
-  Protein- only practical assessment is by dietary history.
-  Vitamin A- analysis of serum and plasma levels.
-  Vitamin D- no direct lab measurement, rely on indirect measurements of calcium, phosphorus and alkaline phosphatase.
-  Vitamin E- serum levels
-  Vitamin K- measure prothrombin activity of the plasma.
-  Vitamin C- measure plasma or serum levels and white blood cell-platelet ascorbic acid concentrations(best indicator of tissue stores).
-  Thiamine- urinary testing useful for severe and long standing deficiencies. (measurement of blood levels is more reliable).
Riboflavin- measured in red blood cells.
Niacin- measured in urinary metabolites.
B12- serum and urine and dietary history, therapy is rapid by clinical therapeutic trial.
Folic acid- measurement in serum.
Iron- serum iron or transferrin saturation.
Calcium- assessed by dietary history. 

For laboratory testing the dentist has the option to:
1. Take the sample in the office
2. Refer Patient directly to a clinical lab.
3. Refer to a physician for metabolic testing. 

16-010. Hartsook, E. Food selection, dietary adequacy, and related dental problems of patients with dental prostheses. J Prosthet Dent 32:32-40,1974.
Purpose: To determine if a relationship exists among dental status, food selection, and nutritional adequacy of the diet. 
Subject: An analysis of the eating patterns of subjects and the relation of the forms of food avoided and substituted to the types of prosthetic restorations. 
Materials & Methods: A study of 46 fully or partially edentulous patients ranging from 37 to 78 years of age. Women comprised 70 percent of the sample. A questionnaire divided into three sections was used. The first area of evaluation was the existing dietary restrictions and collection of data on food intake. The second area was comprised of evaluation of the dentition, adjustment to the prosthesis, and sensitivity of taste, The third section dealt with food preference. Each subject's dental status was assessed. 
Results: 52 percent of the subjects had complete dentures. 92 percent reported their dentures were comfortable. 

· Both men and women had less than desirable intakes of calcium and vitamin B complex when compared to other nutrients. 

· Dietary intakes of older individuals was not as adequate as younger individuals. Iron deficiency was very common in the elderly.

· Those who were fully or partially edentulous for greater than 6.5 years had an inadequate dietary intake while those less than 6.5 years had a better dietary intake.

· The complete denture group had the most desirable dietary pattern, therefore the stability of the dental restoration had little effect on the adequacy of the diet.

· Chewing tough meat was the only problem reported

· All groups reported altered taste except those wearing a maxillary removable partial denture opposing natural teeth. The altered taste generally decreased with time.

Conclusions: Subjects over age 70.5 years had the least satisfactory diets. Prosthetic restorations do affect the ability of patients to consume certain forms of food such as beef steak or caramels, but do not limit the overall adequacy of the diet. A simple dietary screening procedure could be employed for all patients. Those with poor nutritional intakes should be referred to a nutritionist. If it is impractical to screen all patients, the emphasis should be placed on those individuals over the age of 70.5. 

16-011. Lutwak, L. Continuing Need for Dietary Calcium Throughout Life. Geriatrics 29:171-178, 1974.
Purpose: To review the physiology of calcium in the body and stress the importance of dietary calcium supplements in the prevention of osteoporosis.
Discussion: Calcium in the form of calcium hydroxyapatite is the major skeletal component (99%) while the remaining 1% is distributed in the ECFF and in the membranes of cells. Calcium in membranes serves as a means to transport nutrients and energy, while in the ECF it helps in the physiology of nerve transmission and blood clotting mechanisms. 
     Calcium is obtained in one way. Through absorption from dietary source. It is lost by renal Clearance (relatively independent of dietary calcium) 100-200mg daily, and also through excretion through the feces at about 125-180mg daily. Dermal losses are insignificant. In women, other factors in the loss of calcium in the last trimester of pregnancy, 25-30gm of calcium is deposited in the fetal skeleton and 500-700mg is secreted in milk during lactation.
     The parathyroid hormone influences calcium metabolism by increasing absorption from the gut, increasing tubular reabsorption from the kidney as well as resorption from the bone. Calcitonin has been shown to specifically inhibit resorption of skeletal calcium. Pituitary growth hormone may influence calcium through its action on the longitudinal bone growth. Here calcium is mobilized from endosteal surfaces of the diaphyses of long bones for deposition at the epiphyses. Thyroid hormone can act to influence bone metabolism through non-specific actions of increasing both bone resorption and deposition. Adrenocortical hormones control calcium movements at three different sites: Renal-calcium excretion is increases, Gut- Calcium absorption is inhibited, Skeletal level- both bone formation and resorption are inhibited.
     Osteoporosis has been defined as a condition of too little bone. Estrogens have also played a controversial role. Radiographically it cannot be detected until 30% of the bone is lost. Dietary surveys show patients with osteoporosis, generally have low calcium diets. Once vertebral fracture has occurred, the osteoporosis cannot be reversed, only slowed. The efficiency of calcium absorption has been shown to decrease with age, thus preventive therapy should be instituted. 1000mgs of calcium are recommended per day and highly recommended in the third to fourth decades as a preventative regiment. 

16-012. Jackson, MJ. Et al. Nutritional Considerations of the Head and Neck Cancer Patient: Some Correlation in a Retrospective Study. J Prosthet Dent 57:475-478, 1987.
Purpose: To outline the clinical and laboratory criteria for nutritional assessment in the oral cancer patient and to establish a correlation between the nutritional status of a patient and factors like tumor type, extent, and blood chemistry.
Methods & Materials: 29 patients with various stages of carcinoma of the head and neck were evaluated and nutritional status before treatment was determined. Serum albumin and total protein levels were to indicate level of malnutrition.
Discussion: Most head and neck cancer patients suffer from poor nourishment. 35-65% of patients admitted for cancer therapy are malnourished. Malnutrition increases morbidity and mortality and compromises treatment. The greatest indicator of malnutrition is a rapid weight loss of 10% body weight over a 1-3 month period. A malignancy diverts nutrition away from the host and can lead to anorexia, cachexia, impaired food absorption, increased energy expenditure and emotional and psychological reactions. Pre-existing nutritional deficiencies can be the result of alcoholism, poor eating habits, heavy smoking, lack of nutritional knowledge, poor natural teeth or ill fitting dentures, lack of funds to by nutritious food and anxiety induced anorexia. Clinical and laboratory tests are essential to determine a patients nutritional status and to coordinate treatment modalities to achieve the most favorable outcome. 
Conclusion: Only through the information gathered from a history, physical exam, and laboratory tests can an objective assessment of a patient's nutrition be drawn. A properly nourished patient will have an improved prognosis regardless of the treatment modality.

16-013. Wood, RM et al. Nutrition and the head and neck cancer patient. Oral Sur Med Oral Path 68: 391-395

Purpose: To review the benefits of nutritional support, methods of patient assessment and nutritional repletion, and the advantages/disadvantages of various alimentation modalities. 
Methods: Records of 40 patients were reviewed who had surgical treatment for stage III and stage IV surgery of the head and neck region. The nutritional of each patient was assessed by the patients ideal body weight (IBW), and several lab tests ie. serum albumin/transferin, and total lymphocytes. Of these 40 patients, 18 had minimal malnutrition, 14 had moderate malnutrition, and 8 were severely malnourished. These patients were followed postoperatively for surgical complications, ie. infection, surgical site breakdown, fistula, loss of flap, or prolonged hospitalization (>21 days).
Results: Complications developed in 14 of the 40 patients (35%) and the breakdown is as follows: 

· 1 of 18 (minimal malnutrition) had complications

· 6 of 14 (moderate malnutrition) had complications

· 7 of 8 (severe malnutrition) had complications

     In the 22 patients with moderate/severe malnutrition, 13 of 22 (65%) had postoperative complications. This shows a definite correlation between the degree of malnutrition and development of postoperative complications. 
Conclusions: This article gave a good overview of the benefits of nutrition and the important role it plays in the prevention of postoperative complications. It reviewed a method by which malnutrition can be classified, using ideal weight and lab values. There was also information on the method of feeding, pending the physical status of the patient. Oral blenderized food, nasogastric/jejunostomy tube feedings, and the parenteral route were discussed. 
     None of the 40 patients received preoperative nutritional therapy, and the authors acknowledge that the patient’s preoperative nutritional status could be improved. They raised the question of whether treatment should be delayed to allow for a period of nutritional alimentation. 

16-014. Wood, RM, et al. Nutritional and the Head and Neck Cancer Patient. Oral Surg Oral Med Oral Path 68:391-395, 1989.
Purpose: To review the benefits of nutritional support, the methods of patient assessment and nutritional repletion, and the advantages and disadvantages of various alimentation modalities.
      Malnourishment can result from a number of factors in patients that have head and neck neoplasms. Many have a history of alcoholism, heavy smoking, poor diets and poor oral hygiene. The tumor also may be causing pain, trismus, or an ill fitting denture. Anorexia resulting from anxiety and the tumor itself can influence the metabolic needs of the patient. Surgical resection may restrict or eliminate oral intake and infections, fistulas, wound dehiscence can increase metabolic needs and decrease immunocompetence. Loss of taste sensation, xerostomia, stomatitis and more viscose saliva can result from radiation and chemotherapeutic agents can cause nausea, vomiting, and diarrhea which will also affect a patients nutritional status.
      A physical exam, dietary history, and lab work-up are necessary to assess the patients nutritional status. Once a nutritional status is established, the method of feeding can be decided. It can be by blenderizing food and adding liquid supplements that the patient can take orally. Enteral feeding may be necessary through a nasogastric tube or a tube surgically placed in the stomach or jejunum. Some need total parenteral nutrition usually given through a central venous catheter in the subclavian vein continuously over a 24 hr. period. The nutritional status should be reassessed to insure proper metabolic functions are achieved. 
      Methods & Materials: 40 patients treated with stage III and IV malignancies of the head and neck region were reviewed to compare the state of malnutrition with the likelihood of post-surgical complications.
Results: 43% of the moderately malnourished patients and 87% of the severely malnourished patients developed complications.
      Conclusion: Even with postoperative nutritional therapy, complications still arose. The preoperative nutritional status of a head and neck cancer patient will significantly influence their total oncologic treatment. 

16-015. Clark. Evaluation of Alveolar Bone in Relation to Nutritional Status During Pregnancy. J Dent Res 69(3):890-895, March, 1990. 
Purpose: To identify short-term effects of pregnancy and dietary intakes of calcium, phosphorus, protein, and vit C on the radiographic density and alveolar crest morphology of the mandible.
     Demand for nutrients necessary for the formation of mineralized tissues increases dramatically during pregnancy to meet fetal requirements. 
      Vitamin C intakes showed a positive correlation with bone density change.
      Calcium intakes showed a negative, but not significant, correlation with bone density change, contributed particularly by subjects with the highest calcium intakes.
     The strongest relation with alveolar crest morphology change was the interproximal pocket-depth-change. The net loss change in alveolar crest morphology was more pronounced than net gain change (-.43 mm vs. +.20 mm). Little change in the periodontal status occurred during the course of the pregnancy, and any observed change could be related to nutritional variables.

16-016. Johnson MS, RD. Preventive nutrition: Disease-specific dietary interventions for older adults. Geriatrics Vol. 47, No. 11 Nov 1992 pp. 39-49.
Coronary heart disease:
-  Reducing fat intake - less than 30% of total calories is recommended.
-  No more than 40-60 g/d.
When weight loss is not a goal, former fat calories would be best replaced by carbohydrate calories, preferably complex and unrefined. Sources are whole grain products, fruits, and vegetables. Complex carbohydrates provide soluble fiber, which is known to be effective at reducing total serum cholesterol.
-  Effect of fish oil - omega-3 polyunsaturated fatty acids found in fish oil are beneficial fats.
-  Antioxidant nutrients - Vit E, C and beta-carotene (a precursor of vit A). Theories suggest that oxidation of lipoproteins in the blood may result in plaque formation and atherosclerosis.
-  Trace elements - copper and chromium.
-  low copper status may lower HDL cholesterol.
-  chromium has been shown to reduce elevated serum cholesterol levels.
-  Reduce or control blood pressure
-  Reduce or control blood glucose in persons with adult-onset diabetes mellitus.

Hypertension:
-  Prevention is weight loss or maintenance of normal body weight.
-  Sodium, potassium - decrease sodium, and increase potassium intake.
-  Older persons with hypertension are more likely than younger hypertensives to experience a reduction in blood pressure as a result of salt reduction.
-  Positive correlation between sodium intake and blood pressure exists.
-  Negative correlation between potassium intake and blood pressure exists.
-  Positive correlation between the sodium/potassium ratio and blood pressure exists.
-  Salt added by the individual, may comprise only 20% of the older persons daily salt intake.
-  Most salt is added to processed food. The solution is to eat more fresh foods and less processed foods.
-  Increase potassium by eating apricots, prunes, orange juice, potato, tomato sauce, and bananas. 
-  Calcium, magnesium - calcium controls HTN in some people, magnesium is related to cellular and tissue levels of sodium, potassium, and calcium, and is considered to be an important nutrient in controlling HTN.

Cerebrovascular disease:
-  Prevention relies heavily on maintaining normal blood pressure. 
-  Maintain adequate potassium intake.

Cancer:
-  Dietary fat - reduction appears to be the most important dietary means of cancer prevention. A low fat diet seems to provide protection against breast, colon, and prostate cancer. 
-  Dietary fiber - is protective against colon and breast cancer, although the mechanism is not clear.
-  Recommended dietary fiber is at least 30 grams.
-  Both insoluble and soluble fiber may have protective roles.
-  Calcium, vitamin D - investigated as a protective factor against the cellular hyperproliferative characteristic of cancer.
-  Vitamins, minerals - antioxidant vitamins A and beta-carotene, vit C,vit E, and the trace mineral selenium are being studied as protective factors against various types of cancer. The antioxidants probably function as scavengers of free radicals, products of tissue oxidation that cause cellular damage.

Glucose intolerance:
-  Defined as fasting blood glucose between 115 and 139 mg/dl.
-  Appears to be reversible in some individuals with changes in lifestyle.
-  Weight loss is essential in controlling glucose metabolism.
-  Nutrients most specifically involved are carbohydrates, fiber, and chromium.
-  Carbohydrates, fiber - decrease in simple carbohydrates and an increase in dietary fiber, especially soluble, is effective in normalizing mild to moderately elevated blood glucose levels.
-  Chromium - human studies have shown improvement of glucose intolerance with chromium supplementation.

Vision problems:
-  Macular degeneration and cataracts, the leading causes of vision problems in older adults may be preventable to some degree with nutrition intervention.
-  Zinc - supplementation showed decreased degeneration.
-  Vitamins - Vitamins E, and C implicated as protective against formation of cataracts. The benefit appears to be due to the antioxidant properties of the vitamins.

Immune senescence:
-  Protein, calories - Reduced immunocompetence accompanies both acute and chronic protein-calorie malnutrition. Adequate intake of protein and calories can reverse this process and improve immune function in some cases.
-  Zinc, iron - administration of these minerals to correct deficiencies has been shown to restore immune function. High doses of zinc can impair immune function.

Osteoporosis:
-  Prevention is most effective when begun early in life. Certain nutritional strategies are appropriate for protecting older women from the effects of postmenopausal (type I)osteoporosis.
-  Senile (type II) osteoporosis affects both genders.
-  Calcium - Because few foods provide adequate amounts of calcium ( milk, yogurt), the higher calcium intakes may be difficult to achieve by diet alone.
-  Vitamin D - Calcium absorption depends on adequate vit D status. Poor vit d status may be a risk factor for bone loss in the elderly. Supplements may be necessary to ensure adequate vit D intake.
-  Trace elements - boron, magnesium, and manganese have also been implicated in bone loss. 

