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Presenter
Presentation Notes
Last fall, I had the opportunity to participate in a community health course through Idaho State University. The course required that I  develop a project  to enhance the health of a population 
through community-based, public health efforts, and it was to be innovative, and evidence-based. 
Consequently, I developed a program designed to facilitate a collaborative effort between dentists and pharmacists in addressing the health problem known as xerostomia.  
  




“A common, yet underdiagnosed condition 
characterized by an absence  

or diminished quantity of saliva” 

XEROSTOMIA 

(Wilkins, E.M. 2005) 

Presenter
Presentation Notes
“Xerostomia” is the term used to describe the signs and symptoms of  chronic oral dryness. 
Xerostomia, dry mouth syndrome, is a common complaint which currently affects a significant segment of the population. 
This health condition has a major impact on oral  functions, and oral health, and therefore, negatively affects quality of life. 
Xerostomia ranges in severity from being an occasional annoyance such as the oral dryness one may experience during a head cold, to the chronic, marked, oral dryness which can result from permanent damage to the salivary glands. 
With appropriate management, ongoing oral dryness and its associated morbidities can be alleviated.




Composition of Saliva 

98.5% water 
0.5% solutes   

• Cellular components 
• Enzymes 
• Electrolytes 

Presenter
Presentation Notes

Over 60 components have been identified in saliva. These components provide oral comfort, support oral functions, and serve to protect the  body from destructive processes and infections.
For instance, the cellular components of saliva include; neutrophils and lymphocytes, which we know are crucial factors in the human immune system.
Histatins are also found in saliva. They are antimicrobial and antifungal proteins, that have also been shown to play a role in wound-closure.

Additionally, recent research has identified a substance known as Opiorphin in human saliva. Opiorphin is a chemical compound which has been found to have a painkilling effect greater than that of morphine.
]
 



Roles of Saliva 

 
 

 Enables cheeks, tongue and 
lips to slide easily over the 
teeth facilitating speech, 
smiling, chewing and 
swallowing  

 Enzymes protect oral mucosa 
and teeth against harmful 
substances 

 Irrigates the mouth of food 
debris and oral microbes 
 

Presenter
Presentation Notes
Saliva supports and protects the body by:
Facilitating the processes of digestion
Maintaining proper PH balance
Clearing debris from the mouth
Protecting the teeth and oral tissues from harmful substances
Preventing infections
Controlling pain and bleeding
AND Promoting healing



Roles of Saliva 

 
 

 Mineralizes dentition 
 Facilitates digestion 
 Dilutes sugars 
 Enhances taste 
 Maintains proper PH 

balance 
 Prevents infections  
 Controls, pain and bleeding 
 Promotes healing 

 

Presenter
Presentation Notes
Saliva supports and protects the body by:
Facilitating the processes of digestion
Maintaining proper PH balance
Clearing debris from the mouth
Protecting the teeth and oral tissues from harmful substances
Preventing infections
Controlling pain and bleeding
AND Promoting healing



Production of Saliva 

 Major Salivary Glands 
(Intermittent Secretions) 
• Parotid 
• Sublingual 
• Submandibular 

 Minor Salivary Glands 
    (Continuous Secretions) 

• Lips 
• Cheeks 
• Palate 
• Floor of the mouth 
 

 
 
 

 

Presenter
Presentation Notes
The Major Salivary Glands which include; the  parotid, sublingual and submandibular glands, are responsible for producing 95% of our total    saliva output. The major salivary glands secrete a thin watery fluid known as serous saliva. However, they do so only intermittently. Alternatively, minor salivary glands in the mouth continuously secrete saliva. But,  they produce a thick, mucous type of saliva which accounts for less than 5% of total saliva volume. 



Salivary Flow 

 The average person produces approximately 
0.5 L – 1.5 L per day (approximately 3 pints) 

 Salivary flow: 
• Peaks in the afternoon 
• Decreases at night when the  

       major salivary glands 
       are less active 
 

GlaxoSmithKline 

Presenter
Presentation Notes
READ
The average person produces approximately 3 pints of saliva per day. 
(Show the jar filled with 3 pints of water)
Salivary flow is known to  peak in the afternoon and decrease at night when the major salivary glands are less active.




Risk Factors for Xerostomia 

Frequently a consequence of:  
 Stress  
 Radiation therapy of the head and neck 
Glandular fibrosis or destruction 
Mouth breathing 
C Pap use 
Circadian rhythms 
Gender 
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Presentation Notes
Oral dryness is commonly recognized as a symptom of stressful situations, and  a serious consequence of radiation therapy of the head and neck.
However, salivary flow is also impacted by other factors such as; conditions which cause  chronic mouth breathing, and the ongoing use of C Pap machines. 
Furthermore, circadian rhythms have been found to  cause the flow of  saliva to decrease in the fall and increase in the spring. 
The condition of xerostomia disproportionately affects men and women. Of those who suffer from xerostomia, approximately 70% are female.





Risk Factors for Xerostomia 

 Sjögren's syndrome      
 Sarcoidosis 
 HIV/AIDS 
 Alzheimer's disease 
 Diabetes 
 Anemia 
 Cystic fibrosis 
 Crohn’s disease 

 
 
 

 Systemic Lupus 
Erythematosis 

 Rheumatoid arthritis 
 Hypertension 
 Parkinson's disease 
 Stroke 
 Mumps  
 Scleroderma 
 Hepatitis 

 

A side effect of certain diseases and infections:  

Presenter
Presentation Notes
Xerostomia is also a side effect of numerous diseases and infections. Many of the illnesses listed here are well known.
However, one that you may not be familiar with is  Sjorgen's Syndrome.  Sjogren’s is an autoimmune disease which is prevalent in between 1-4% of the population and is typically identified by its two most common symptoms — dry eyes and a dry mouth. 




Risk Factors for Xerostomia 

A side effect of recreational drug use: 
 

Methamphetamines 
Cocaine 
 Ecstasy 

 
 
 
 

Presenter
Presentation Notes
Those who engage in abusing drugs such as methamphetamines, cocaine, or ecstasy, frequently experience the negative health effects associated with severe xerostomia. 



Risk Factors for Xerostomia 

 Antidepressants 
 Antihypertensives 
 Narcotics 
 Anticholinergics 
 Antipsychotics  
 Anti-Parkinson 
 Antiasthmatics 
 Anorexiants 
 Anticonvulsants 
 Antacids 

 
 

 

 Hormone 
replacements 

 Diuretics 
 Sedatives 
 Inhalants 
 Decongestants 
 Glaucoma eye 

drops 
 Antihistamines 
 Pseudoephedrine 

 

A side effect of over 500 medications: 

Presenter
Presentation Notes
Despite all of the other influences mentioned thus far, medication use is the most common cause of xerostomia. In fact, xerostomia is a documented side affect of hundreds of prescription and over the counter medications.

According to a 2008 U.S. Department of Health and Human Services report, the number of prescriptions dispensed during the period from 1994-2005, increased from 2.1 billion to 3.6 billion. This was a 71% increase compared to a 9% growth in the population that occurred during that time. Furthermore, government health agencies expect that the trend of rising per capita use of pharmaceuticals in America will continue.    



Prevalence of Xerostomia 

 Xerostomia is one of the fastest-growing oral health 
problems in North America 

 Xerostomia is becoming increasingly common in 
many developed countries where adults are living 
longer and the use of multiple medications is typical 

 Xerostomia affects ~ 25% of the population and is 
becoming 32 million Americans today take three or 
more medications daily 

 Medications are the cause of more than 90% of 
xerostomia cases  
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Presentation Notes
Consequently, xerostomia is one of the fastest-growing oral health concerns in North America. In fact, xerostomia is becoming increasingly common in many developed countries where adults are living longer and the use of multiple medications is typical.
The reported prevalence of dry mouth is estimated to range from between 10%-38% of the population.
Currently, 32 million Americans take three or more medications daily and as a result, medications are the cause of more than 90% of xerostomia cases.



Drymouth.info2001 

Presenter
Presentation Notes
 The reported prevalence of dry mouth varies widely due to �the methodological and population differences in various studies. �Prevalence has been estimated to range from 10% to 38%,9-12 �with 20% the most commonly reported figure2,3

 Xerostomia is becoming increasingly common in developed countries �where adults are living longer and poly-pharmacy is very common.13




Xerostomia and Age 

Although the 
amount of salivary 
tissue decreases 
with aging, when 
healthy, older, non-
medicated, 
individuals are 
compared to 
younger persons 
there is no decline 
in salivary function. 
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Presentation Notes
In the past, it was believed that dry mouth and declining salivary function were a natural consequence of aging. 
However, several controlled studies have demonstrated that salivary function is well-preserved across the human lifespan.
Although the amount of salivary tissue decreases with aging, when healthy, older, non-medicated, individuals are compared to younger 
persons there is no decline in salivary function.
Therefore, the decreased salivary function which may be frequently noted in older individuals, is not a result of age per se, but of the greater use of  drugs and occurrences of chronic illnesses which may impact salivation. Consequently, symptoms of dry mouth should not be solely ascribed to aging, and clinicians should not dismiss complaints of dry mouth as an expected consequence of aging.  Older patients who present with new complaints of xerostomia should be evaluated fully for systemic conditions which may be contributing to their symptoms.

Ship and Baum, 2002; Vissink and Van Nieuw Amerongen, 1996. 
Scott et al., 1987; Scott, 1977),
(Baum, 1989).



Symptoms of Xerostomia 

 Soreness or burning mouth, lips or tongue 
 Sleep interruptions due to thirst or oral discomfort  
 Difficulty chewing, speaking, swallowing and 

wearing dentures 
 Difficulty clearing oral debris 
 Complaint of dryness 
 Altered taste 
 Altered sense of smell 
 Aversion to eating dry foods 

 
 
 
 
 
 

Presenter
Presentation Notes
Symptoms commonly associated with xerostomia are:
Soreness or burning mouth, lips or tongue
Sleep interruptions due to thirst or oral discomfort 
Difficulty chewing, speaking, swallowing and wearing dentures
Difficulty clearing oral debris
Complaints of dryness
Altered taste
Altered sense of smell
AND Aversions to eating dry foods




Signs Of Xerostomia 

 Dry, sticky oral tissues 
 Ropey, thick or frothy  saliva 
 Ulceration of oral mucosa 
 Cracking/fissuring of the corners of the mouth or 

tongue  
 Stale breath or halitosis 
 Recurrent candida infections 
 Increased dental decay  
 Increased tartar deposits 
 Red gums that bleed easily 

 
 
 
 
 
 

Presenter
Presentation Notes
Signs of Xerostomia include:
Dry, sticky oral tissues
Ropey, thick, or frothy  saliva
Ulcerations of the oral mucosa
Cracking or fissuring of the corners of the mouth or tongue 
Stale breath or halitosis
Recurrent candida infections
Increased tooth decay  
Increased tartar deposits
AND Inflamed gingiva that bleed easily




Health Impacts of Xerostomia 

 
 
 
 
 

 Decreased ability to eat 
because of mouth pain 

 Increased amount of 
time to recover from 
other health related 
illnesses due to 
secondary oral 
infections 

 Increased the potential 
for oral diseases and 
infection 
 

Presenter
Presentation Notes
The severity of dry mouth complaints may be poorly correlated with the extent of salivary gland dysfunction. 
Even modest decreases in salivary function may trigger profound complaints of dry mouth and oral discomfort in some persons, while other individuals tolerate a marked, almost complete lack of salivation with few symptoms. 
Unfortunately, this lack of correlation complicates the diagnosis and management of xerostomia, thereby predisposing individuals to health issues which include:
A decreased ability to eat because of mouth pain
 An increase in the amount of time required to recover from other health related illnesses due to secondary oral infections
AND An increased potential for oral diseases and infection




Xerostomia  

The oral 
environment is 
more acidic. 

Oral bacteria 
thrive as there is 
less saliva to 
buffer their 
affects. 

 

 

Presenter
Presentation Notes
A more acidic oral environment, and significant increases in
the amount and destructive activity of  bacterial plaque, are consequences of xerostomia that frequently have serious implications in the oral cavity. 




Oral Impacts 

Presenter
Presentation Notes
Within the oral cavity, xerostomia may contribute to inflammation, candida infections, tooth decay, and gum disease. 
In this case, the person was predisposed to a yeast infection or “thrush “ because of a lack of saliva, and therefore, the antimicrobial and antifungal proteins saliva contains.   



Oral Impacts 

Presenter
Presentation Notes
Persons with dry mouth syndrome are prone to virulent forms of tooth decay characterized by "rampant ectopic caries".  Rampant means that it tends to occur all over the mouth, "ectopic" means that the tooth decay occurs on parts of the teeth that are not usually involved with decay. 
In the case of xerostomia, the bacterial patterns shift toward organisms which produce a great deal of acid when exposed to sugar. 
Individuals with xerostomia are prone to frequently sucking on hard candies and drinking beverages in order to relieve oral dryness. If the candies or beverages are sweetened with sucrose, the combination of ingested sugars and altered bacteria can produce very rapid and serious decay in areas of the teeth that are not protected by enamel, namely the exposed root surfaces. 




Oral Impacts 

Presenter
Presentation Notes
According to the Centers for Disease Control and Prevention, “Oral diseases such as tooth decay and periodontal disease cause pain, dysfunction, and disabilities for millions of Americans each year” (2011, para 1).  The CDC also reports that “Despite being preventable, 30.3 % of adults have untreated dental decay and between 4% and 12% of adults have advanced gum disease”.  




Medication Use 

There is a positive 
correlation between 
increased prescription 
drug use and age.  

More than 80% of 
adults in the United 
States routinely take at 
least one medication 
daily and 35% take at 
least five.  

Presenter
Presentation Notes
Studies show a positive correlation between the number of drugs taken and the incidence and severity of xerostomia.
More than 80% of adults in the United States routinely take at least one medication daily, and 35% take at least five.



Medication Use 

The current trend 
regarding medication 
use is expected to 
continue since the 
population, age 65 and 
older, is growing more 
rapidly than any other 
age group.  The elderly 
population is projected 
to nearly double over 
the next 25 years. 

   

Presenter
Presentation Notes
Of those who routinely take medications many are elderly. 
Between 2005 and 2030, the U.S. population is expected to grow by 23%.
In percentage terms, the population age 65 and older, is growing significantly faster than any other age group.  In fact, the  number of elderly persons living in our country is projected to  nearly double over the next 25 years.
Therefore, the current trends regarding medication use are likely to continue.  



Medication Induced Xerostomia 

Many who use   
prescription and over 
the counter medications 
which contribute to 
decreased salivary 
flow are unaware of 
the possible health 
consequences of using 
these substances.  

Presenter
Presentation Notes
Unfortunately, many who use prescription and over the counter medications which contribute to decreased salivary flow, are unaware of the possible health consequences of using these substances. 




Oral Disease 

Medication 
induced 
xerostomia will 
continue to be a 
significant risk 
factor for dental 
caries and 
periodontal 
disease. 

 

Presenter
Presentation Notes
Accordingly, medication induced xerostomia will continue to be a significant risk factor for oral diseases such as tooth decay and gum disease. 



 Xerostomia Management Strategies 

 Discuss the possibility of adjusting dosages or 
changing medications with the pharmacist and 
physician   

 Use systemic agents to increase salivary output 
• Pilocarpine HCl, Cevimeline HCl 

 Try salivary substitutes or artificial saliva 
preparations 
• Moi-Stir, Mouthkote, Optimoist, Saliva Substitute, 

Salivart, Salix, Xero-Lube 

 

Presenter
Presentation Notes
Regrettably, xerostomia is a condition that currently has no cure or definitive means of treatment. However, management strategies include: 
Discussing the possibility of changing medications or adjusting the dosage of medications that cause xerostomia.  
Using inductive treatments such as pilocarpine and cevimeline. These prescription medications are formulated to stimulate the salivary tissue to produce more saliva. 
There are also several palliative treatments which have proven beneficial in improving the symptoms of xerostomia. Palliative treatments involve using nonprescription methods to; provide relief from oral discomfort, stimulate the salivary glands to produce more saliva, and also to supply naturally occurring oral enzymes. 
For instance artificial saliva products are available to treat the discomfort associated with dry mouth. These products are formulated to mimic the chemical and physical properties of natural saliva, but they do not contain the protective measures of natural saliva. For this reason, patients should always be reminded that these products are classified as replacement products and not cures for xerostomia.



Xerostomia Management Strategies 

 Stay well hydrated  
 Suck ice chips 
 Sip liquids while eating 
 Take small bites 
 Chew slowly 
 Choose foods that are: 

• Soft 
• Moist 
• Easy to chew 
• Thinned or softened with liquids 
• Lukewarm 
• Not crunchy or sharp 

Presenter
Presentation Notes
The most important thing people can do to manage xerostomia is to  Drink plenty of sugarless and caffeine free fluids. In addition to avoiding the sugars that contribute to tooth decay, caffeine should also be avoided because it is a diuretic and can compound the problem of dryness. Instead of juices, sodas, coffees or teas, patients should be advised to drink and sip water throughout the day.



 Xerostomia Management Strategies 

 Breathe through nose as much as possible 
 Rinse with club soda or                                     

a solution of baking soda 
 Use sucrose free candies, gum                               

or lozenges  
 Use moisturizers on the lips  
 Sleep with a room vaporizer 

 

Presenter
Presentation Notes
Those who suffer from the condition of xerostomia should also be encouraged to breathe through their nose as much as possible. In some cases, using products like: Breathe Right Nasal strips can be helpful. Show Nasal Strips
Also, rinsing frequently with Club Soda is refreshing and comforting. Due to its astringent and antibacterial properties, club soda rinses can be used full strength as often as needed. or
Using sucrose free gum, mints, candies or lozenges stimulates saliva production.  Any sugarless candy or gum is good for this purpose, but xylitol is a sweetener that has been shown to inhibit bacterial growth in the oral cavity.   Salese Lozenges   
half a teaspoon baking soda dissolved in one cup of warm water or Canada Dry club soda, full strength, as often as needed 




 Xerostomia Management Strategies 

Avoid the use of : 
 Sugary, acidic, spicy, salty:  foods and beverages 
 Caffeine 
 Tobacco 
 Mouthwash with alcohol 
 Alcoholic beverages 
 Toothpastes with sodium lauryl sulfate  
 Lemon glycerin swabs 
 Petroleum based products for lip care 

Presenter
Presentation Notes
In addition to eliminating sugar and caffeine from the diet, the negative impacts of xerostomia can be reduced by avoiding; acidic, spicy, and salty foods and beverages, as well as tobacco products and the use or consumption of alcohol.  
Furthermore, toothpastes with sodium lauryl sulfate , which includes most brands on the market, have been found to exacerbate the symptoms of xerostomia. 
Although, lemon glycerin swabs initially stimulate the production of saliva, they are acidic and may cause irritation, decalcification of the teeth and rebound xerostomia.
The use of petroleum based products for lip care should also be discouraged as they have been found to promote infection.





Managing Oral Complications 

 Rinse the oral cavity immediately after meals 
 Brush teeth and gums using a soft bristled toothbrush  
 Floss gently, yet thoroughly between the teeth  
 Use a 0.05 % fluorinated toothpaste  
 Use products sweetened with xylitol 3-5 times/day  
 Use professionally 
   recommended  
   dry mouth products 
 

Presenter
Presentation Notes
To lessen the oral complications related to xerostomia individuals should be directed to :
Rinse the oral cavity immediately after meals
Brush teeth and gums using a soft bristled toothbrush 
Floss gently, yet thoroughly between the teeth 
Use an over the counter  0.05 % fluorinated toothpaste 
Use products sweetened with xylitol 3-5 times per day 
AND Use professionally recommended dry mouth products like Biotene.

Biotene Sample Packs. Biotene toothpaste happens to one of the few tooth pastes currently on the market that is SLS free.



Managing Oral Complications 

 Have complete dental examinations at least  
   every 6 months 
 Use various antifungal products when prescribed by a 

dentist or physician  
 Use a prescription strength  
   fluoride dentifrice nightly    
 Have professional topical  
    fluoride treatments 

Presenter
Presentation Notes

In addition to recommending products and measures such as good oral hygiene, to alleviate symptoms and prevent the signs of xerostomia, people should also be encouraged to visit their dentist routinely. 
A dentist will effectively treat any active diseases within the oral cavity.  When indicated he or she can prescribe saliva inducements or antifungal medications.
Also, effective xerostomia management strategies can be discussed, professional strength fluoride toothpastes recommended, and topical fluoride varnishes applied. 
Show Fluoridex and Fluoride Varnish
When compared to over the counter fluoride products those prescribed and applied as directed by a dentist are much more effective in remineralizing enamel and protecting teeth from decay.  



Products for Optimal Oral Health 
Professional Topical Fluoride Varnish Applications 

Presenter
Presentation Notes
Of all forms of professionally applied topical fluoride 0.5% sodium fluoride varnish is the most effective. 



Products for Optimal Oral Health  
Fluoride Toothpastes and Rinses  

Over the counter products    

Prescription strength products 



Products for Optimal Oral Health  
Plaque Removal Aids 



Products for Optimal Oral Health  

Moi 

Moisturizing Toothpastes, Mouth Rinses and Sprays 



Products for Optimal Oral Health  
Xylitol Gum, Mints and Lozenges 
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