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Xerostomia in Older Adults: Diagnosis
and Management

Introduction
Saliva plays a critical role in the preser-
vation of oral-pharyngeal health. Com-
plaints of a dry mouth (xerostomia) and
diminished salivary output are common
in older populations, which can result in
impaired food and beverage intake, host
defence and communication. Persistent
xerostomia and salivary dysfunction can
produce significant and permanent oral
and pharyngeal disorders and impair a
person’s quality of life. Salivary function
remains remarkably intact in healthy
older persons, yet a plethora of systemic
diseases (e.g., Sjögren’s syndrome),
medications (e.g., anticholinergics) and
head and neck radiotherapy (e.g., for
cancer) cause xerostomia, particularly in
the older adults.

Epidemiology of Xerostomia
It is difficult to determine global esti-
mates of xerostomia and salivary gland
dysfunction due to limited epidemiolog-
ical studies, yet it is probable that ~30%
of the population older than 65 years
experience these disorders.1 Drug-
induced xerostomia is the most common
cause, since most older adults are taking
at least one medication that causes sali-
vary dysfunction. The prevalence of
xerostomia is nearly 100% among
patients with Sjögren’s syndrome,2 and
head and neck radiation for the treatment
of cancer causes permanent xerostomia.3

Salivary Gland Physiology
There are three bilateral pairs of major sali-
vary glands—parotid, submandibular and
sublingual—and hundreds of minor sali-
vary glands that produce serous and
mucous saliva. Salivary secretion occurs in
response to autonomic stimulation. Dur-
ing the day and sleeping hours, salivary
output is at a low level, and these secre-
tions play a prominent role in protection of
all oral and upper gastrointestinal tract tis-
sues (Table 1). At mealtime, saliva output
is stimulated to assist in deglutition and
digestion. Without adequate salivary pro-
duction, numerous oral and pharyngeal
disorders can develop (Table 2).

Many older adults experience sali-
vary gland dysfunction and complain of
xerostomia.4 Output from major salivary
glands does not undergo clinically signif-
icant decrements in healthy individuals.5

There are reports of age-related decre-
ments in several salivary constituents,
whereas other studies report age-stable
production of salivary electrolytes and
proteins in the absence of major medical
problems and medications.

The cause of xerostomia and salivary
hypofunction in older adults is most like-
ly due to numerous systemic conditions
(e.g., Sjögren’s syndrome, diabetes,
Alzheimer disease, Parkinson’s disease,
dehydration) and their treatments (med-
ications, head and neck radiation,
chemotherapy)6 (Table 3). Older salivary
glands are more vulnerable to the delete-
rious effects of disease, medication and
radiotherapy,7 which probably explains
why the prevalence of xerostomia and
salivary dysfunction increases with age.

Clinical Findings of Xerostomia
and Salivary Dysfunction
Several of the common oral symptoms
of dry mouth are associated with meal-
time: altered taste and difficulty eat-
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Function Representative Components

Mucosal lubrication Mucin

Mucosal repair Epidermal growth factor

Food bolus formation/translocation Mucin, water

Initial food processing Amylase, DNase, RNase

Antimicrobial sIgA, histatins, lactoperoxidase, lactoferrin,
secretory leukocyte protease inhibitor (SLPI)

Remineralization Statherin, proline-rich proteins

Buffering Bicarbonate, histatins

Mediating gustation Water

Physiological Functions of Saliva
Table 1
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ing, chewing and swallowing, particu-
larly dry foods and especially without
drinking accompanying liquids (Table
2). Patients complain of impaired den-
ture retention, halitosis, stomatodynia
and intolerance to acidic and spicy
foods.6 These problems can lead to
changes in food and fluid selection that
may compromise nutritional status.
They also can lead to choking, as well as
an increased susceptibility to aspiration
pneumonia, with consequent coloniza-
tion of the lungs with gram-negative
anaerobes from the gingival sulcus.8

Night-time xerostomia is also common,
since salivary output normally reaches
its lowest circadian levels during sleep,
and may be exacerbated by mouth
breathing.

Extraoral findings of salivary hypo-
function include dry and cracked lips
that are frequently colonized with Candi-
da species (angular cheilitis). Visible and
palpable enlarged major salivary glands
occur secondary to salivary infections

and obstructions (e.g., bacterial paroti-
tis, mumps, Sjögren’s syndrome). A
swollen parotid gland can displace the
earlobe and extend inferiorly over the
angle of the mandible, whereas an
enlarged submandibular gland is palpat-
ed medial to the posterior-inferior border
of the mandible.

There are numerous intraoral find-
ings of salivary hypofunction. Oral
mucosal surfaces (tongue, buccal
mucosa, floor of the mouth, palate, pos-
terior oral pharynx) become desiccated
and easily friable. They are susceptible
to developing microbial infections, the
most common (particularly in older
persons) being candidiasis. This fungal
infection manifests itself as angular
cheilitis of the lips, erythematous can-
didiasis beneath prostheses, and
pseudomembranous candidiasis as a
white plaque that can be removed from
mucosal surfaces. There is decreased or
absent saliva pooling in the anterior
floor of the mouth.

A second frequent infection is dental
caries, which is particularly common
among today’s older population due to the
high prevalence of retained natural teeth
and previously restored dental surfaces.
Without sufficient saliva to restore oral pH
and to regulate bacterial populations, the
oral cavity becomes rapidly colonized with
caries-associated microorganisms.

Edentulous and partially edentu-
lous adults using removable prostheses

have diminished denture retention,
which will adversely impact chewing,
swallowing, speech and nutritional
intake. Desiccated and friable oral
mucosal tissues are more likely to
develop traumatic lesions, particularly
in denture-wearing adults. The subse-
quent speech and eating difficulties that
develop can impair social interactions
and may cause some patients to avoid
social engagements.

Pathogenesis of Salivary 
Dysfunction
Medications
The most common causes of salivary dis-
orders are prescription and non-pre-
scription medications. For example, 80%
of the most commonly prescribed med-
ications have been reported to cause
xerostomia, with over 400 medications
associated with salivary gland dysfunc-
tion as an adverse side effect.9 With the
increased intake of prescription medica-
tions in older adults, many of which
cause salivary gland dysfunction, there is
a large prevalence of medication-induced
xerostomia in this population.10

The most common types of medica-
tions that cause salivary dysfunction have
anticholinergic effects. However, any drug
that inhibits neurotransmitter binding to
salivary gland membrane receptors, or
that perturb ion transport pathways in the
acinar cell, may adversely affect the qual-
ity and quantity of salivary output. These

Condition Examples

Medications Anticholinergics, tricyclic antidepressants, sedatives,
tranquilizers, antihistamines, antihypertensives, cytotoxic 
agents, anti-Parkinsonian drugs, anti-seizure drugs,
skeletal muscle relaxants

Oral diseases Acute and chronic parotitis, sialolith, mucocele,
partial/complete salivary obstruction

Systemic diseases Mumps, Sjögren’s syndrome, diabetes, HIV/AIDS, scleroderma,
sarcoidosis, lupus, Alzheimer disease, dehydration, graft 
versus host disease

Head and neck radiotherapy

Etiology of Xerostomia in the Elderly
Table 3

Dental caries

Dry lips

Dry mouth

Dysgeusia

Dysphagia

Gingivitis

Halitosis

Mastication problems

Mucositis

Oral-pharyngeal candidiasis

Poorly fitting prostheses

Sleeping difficulty

Speech difficulty

Traumatic oral lesions

Oral and Pharyngeal
Effects of Salivary

Hypofunction

Table 2
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medications include tricyclic antidepres-
sants, sedatives and tranquilizers, antihis-
tamines, antihypertensives (alpha- and
beta-blockers, diuretics, calcium channel
blockers, angiotensin-converting enzyme
inhibitors), cytotoxic agents, and anti-
Parkinsonian and anti-seizure drugs.

Chemotherapy also has been associ-
ated with salivary disorders that occur
during and immediately after treatment.11

Most patients experience return of salivary
function to pre-chemotherapy levels, yet
long-term changes have been reported.12

Finally, radioactive iodine (I-131) used in
the treatment of thyroid tumours may

cause parotid but not submandibular dys-
function in a dose-dependent fashion.13 

Head and Neck Radiotherapy
Radiotherapy, a common treatment
modality for head and neck cancers,
causes severe and permanent salivary
hypofunction with persistent complaints
of xerostomia.3 These patients frequently
experience the spectrum of oral health
problems described in Table 2.

The serous acini that produce saliva
are considered to be highly radiosensitive,
and undergo interphase cell death by
apoptosis when exposed to external beam

radiotherapy. Within one week of the start
of irradiation (after 10 Gy have been deliv-
ered), salivary output declines by 60–90%,
with later recovery only if the total dose to
salivary tissue is < 25 Gy.14 Most patients
receive therapeutic dosages that exceed 60
Gy, and their salivary glands undergo
atrophy and become fibrotic.

Sjögren’s Syndrome
Sjögren’s syndrome (SS), a systemic
autoimmune disorder associated with
inflammation of epithelial tissues, is the
most common medical disorder associat-
ed with xerostomia and salivary dysfunc-

3

Common Causes of 
Salivary Dysfunction and Xerostomia

Parotid 
gland

Submandibular
gland

Sublingual
gland

Sjogren's Syndrome
is an immunological 
disorder characterized by 
deficient moisture 
production by salivary 
and other glands.

1 Medication
Drugs with anticholinergic effects may 
interrupt ion transport pathways in the 
acinar cell and cause salivary dysfunction.

2 Radiotherapy 
Serous acini that 
produce saliva are highly 
radiosensitive and undergo 
interphase cell death by 
apoptosis when exposed to 
radiotherapy.

3

2

1
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tion. SS occurs in primary and secondary
forms. Primary SS involves salivary and
lacrimal gland disorders with associated
decreased production of saliva and tears.
In secondary SS, the disorder occurs with
other autoimmune diseases, such as
rheumatoid arthritis, systemic lupus ery-
thematosus, scleroderma, polymyositis
and polyarteritis nodosa.15 The American
European Consensus Group recently
revised the classification criteria for SS,
and it can be used for diagnosing primary
and secondary SS.16 

Reported prevalence for primary SS
varies from 0.05–4.8% of the population,17

with approximately one million people in

the U.S. estimated to have the disease. The
onset of disease is often insidious, and
accordingly, diagnosis may be delayed for
many years. The female to male ratio has
been estimated to be 9:1, although report-
ed ratios vary considerably.

The pathogenesis of SS remains
unknown.2 It is possible that an envi-
ronmental agent (e.g., virus) may trigger
events in a genetically and otherwise sus-
ceptible host, resulting in the develop-
ment of SS. Alternatively, decreased
function of the hypothalamic-pituitary-
adrenal axis may cause SS, as this also
occurs in other autoimmune rheumatic
diseases. Hormonal factors may influ-

ence the pathogenesis, since females with
SS are far more common than males.
Finally, SS has a genetic component: the
prevalence of SS and autoantibodies (e.g.,
anti-Ro/SSA) may be higher in family
members than in the general population.2

Typical oral findings in the SS patient
with xerostomia are described above for
other xerostomic patients (Table 2). Dimin-
ished tear output results in inflammation
and damage in the lacrimal glands. Sys-
temic manifestations are frequent, includ-
ing synovitis, neuropathy, vasculitis and
disorders of the skin, thyroid gland, uro-
genital system and respiratory and gas-
trointestinal tracts. There also is a reported

Xerostomia-associated Problem Management Strategy

Dental caries – daily use of fluoridated dentifrice (0.05% sodium fluoride)
– daily use of prescription fluoride gel (1.0% sodium fluoride, 0.4% stannous fluoride)
– application of 0.5% sodium fluoride varnish to teeth
– dental examinations at least every six months and intraoral radiographs for early diagnosis 

every 12 months

Dry mouth – sugarless gums, mints, lozenges
– artificial salivary replacements
– prescription sialogogues: pilocarpine 5mg t.i.d. and q.h.s.; cevimeline 30mg t.i.d.
– lubricants on lips q2h
– bed-side humidifier during sleeping hours

Dysgeusia – use of fluids during eating

Dysphagia – careful eating with fluids
– copious use of fluids during meals
– avoid dry, hard, sticky and difficult-to-masticate foods

Oral candidiasis – antifungal rinses: Nystatin oral suspension 100,000 units/mL, rinse q.i.d.
– antifungal ointments: Nystatin ointment applied q.i.d.
– antifungal lozenges dissolved in mouth q.i.d.: Nystatin pastilles 200,000 units; clotrimazole 

troches 10mg; nystatin vaginal suppositories
– denture antifungal treatment: daily hygiene, soak prosthesis for 30 min in benzoic acid,

0.12% chlorhexidine, or 1% sodium hypochlorite

Bacterial infections – systemic antibiotics x 10 days: amoxicillin with clavulanate 500mg q8h; clindamycin 300mg 
t.i.d.; cephalexin 500mg q6h

– increase hydration
– salivary stimulation with sugarless gums, mints, lozenges

Poorly fitting prostheses – soft and hard-tissue relines by dentist
– denture adhesives

Management of Dry Mouth-associated Problems22

Table 4
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44-fold increase in the frequency of B-cell
lymphomas among SS patients.18 Labora-
tory tests will frequently be positive for
rheumatoid factor (90%), anti-Ro/SSA or
anti-La/SSB (50–90%), with the presence
of hypergammaglobulinemia.19 Antinu-
clear antibodies are present in ~80% of
cases. Autoantibodies that precipitate anti-
Ro/SSAare associated with systemic man-
ifestations, including anemia, leukopenia,
thrombocytopenia, purpura, cryoglobu-
linemia, hypocomplementemia, lym-
phadenopathy and vasculitis.

Management of Xerostomia
The initial step in the management of
xerostomia is the establishment of a diag-
nosis. This frequently involves a multidis-
ciplinary team of healthcare practitioners
within which communication is critical,
since many older persons have concomi-
tant medical problems and the frequent
complications of polypharmacy. The sec-
ond step is scheduling frequent dental
evaluations due to the high prevalence of
oral complications.20 Low-sugar diet, daily
topical fluoride use and anti-microbial
mouth rinses are critical to help prevent
dental caries (Table 4). Dry mucosal sur-
faces and dysphagia are managed with
oral moisturizers and lubricants, artificial
salivas and nighttime use of bedside
humidifiers. Patients must be instructed
on the frequent use of fluids during eating,
particularly with dry and rough foods.

If there are remaining viable salivary
glands, stimulation techniques are help-
ful. Sugar-free chewing gum, candies and
mints can stimulate salivary output. Two
secretagogues, pilocarpine and cevime-
line, have been approved by the FDAfor
the treatment of xerostomia and salivary
hypofunction; they are effective for
increasing secretions and diminish xeros-
tomic complaints in patients with suffi-
cient exocrine tissue. Pilocarpine is a
non-selective muscarinic agonist, where-
as cevimeline reportedly has a higher
affinity for M1 and M3 muscarinic recep-
tor subtypes. Since M2 and M4 receptors
are located on cardiac and lung tissues,
cevimeline can enhance salivary secre-
tions while minimizing adverse effects on
pulmonary and cardiac function.

Oral candidiasis, as previously men-
tioned, is a frequent complication of dry
mouth and is most commonly treated
with topical antifungal agents21 (Table
4). Oral rinses, ointments, pastilles and
troches are effective for most forms of oral
candidiasis, and systemic antifungal ther-
apy (e.g., ketoconazole, fluconazole)
should be reserved for refractory disease
and immunocompromised patients. Den-
tures may harbour fungal infections and
thus require immersion in solutions con-
taining benzoic acid, 0.12% chlorhexidine
or 1% sodium hypochlorite. Daily den-
ture hygiene and topical antifungal oint-
ment also is helpful. Angular cheilitis
should be treated with a combination of
antifungal and anti-inflammatory agents.

Instead of prescribing xerostomia-
associated drugs, substitution with simi-
lar types of medications that have fewer
xerostomic side effects is preferred. For
example, selective serotonin re-uptake
inhibitors have been reported to cause
less dry mouth than tricyclic antidepres-
sants. If anticholinergic medications can
be taken during the daytime, nocturnal
xerostomia can be diminished since sali-
vary output is lowest at night.9 Further-
more, if drug dosages can be divided,
unwanted side effects from a large single
dose may be avoided. Scrutiny of drug
side effects can assist in diminishing the
xerostomic potential of many pharma-
ceuticals used by the older population. ◆
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