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Dry mouth is common among older people, affecting between 20% and 30% of those over 65. There are two

aspects to the condition. Salivary gland hypofunction (SGH) is the state of having low salivary flow, while

xerostomia refers to the subjective sensation of dry mouth.
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1. Introduction

Dry mouth is particularly common in residential aged care, reported in about one in three residents in a recent New

Zealand (NZ) national survey .

2. Occurrence and Impact of Dry Mouth

Dry mouth is common among older people, affecting between 20% and 30% of those over 65 . There are two

aspects to the condition. Salivary gland hypofunction (SGH) is the state of having low salivary flow, while

xerostomia refers to the subjective sensation of dry mouth. Thus, the former is a sign, and the latter a symptom (or

set of symptoms). The extent to which they coincide is controversial, but the epidemiological evidence suggests

that they are far from concordant .

By no means a trivial condition, dry mouth has a considerable impact on sufferers (Table 1). Not only is it one of

the major contributors to impaired oral-health-related quality of life (OHRQoL) among adults of any age 

, but sufferers of dry mouth have difficulty eating and swallowing, halitosis, poor sleep, and considerably

higher tooth decay rates , along with difficulty wearing dental prostheses (partial or complete dentures).

Table 1. Overview of dry mouth’s impacts on sufferers.

Physical and Functional Impacts Psychosocial Impacts

Difficulty eating/swallowing Symptoms of dry mouth

More tooth decay Compromised quality of life

Problems with dentures Halitosis

Infections—salivary glands, mucosa Poor sleep
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Physical and Functional Impacts Psychosocial Impacts

Compromised taste sensation Distress

3. Causes of Dry Mouth

Medications are the most important risk factor for chronic dry mouth . Although a small proportion of people suffer

from the condition as a result of autoimmune conditions such as Sjögren’s syndrome, or as a side-effect of

radiotherapy for head/neck cancer, more than 95% of the population burden of dry mouth arises as a result of

medication use.

Drugs that are putative causes of dry mouth are referred to as “xerogenic”. Lists of xerogenic medications have

been published  but are of limited utility because they are too inclusive and largely based on case reports.

Medication classes for which there is sound evidence of xerogenicity include antidepressants, anticholinergics,

opioids and bronchodilators (Table 2).

Table 2. The main medication classes known to be associated with dry mouth (adapted from Villa et al. ).

[2]

[13][14][15]

[4]

Medication Type Mechanism of Action

Gastrointestinal agents
e.g., Hyoscine, hyoscyamine, belladonna

alkaloids, atropine
Block muscarinic receptors

Antiemetics
e.g., prochlorperazine,

Block dopamine D2, serotonin types 2–4, histamine type 1
and acetylcholine receptors

Appetite suppressants/stimulants
e.g., Phentermine, sibutramine

Inhibit CNS uptake of norepinephrine, serotonin and
dopamine

Cardiovascular agents
e.g., Atenolol, metoprolol, prazosin, clonidine

Block α - and β -adrenergic receptors

Urological
e.g., Oxybutynin, propantheline, darifenacin,

solifenacin, tolterodine, mirabegron
Block muscarinic receptors and α -adrenergic receptors

Muscle relaxants
Cyclobenzaprine, orphenadrine

Act as α -adrenergic receptor agonists, and H2 histamine
blockers

Analgesics
e.g., Opioids, tramadol, gabapentin, pregabalin.

Block noradrenaline reuptake in the CNS and so inhibit the
salivary reflex arc

Anticonvulsants
e.g., Carbamazepine

Act centrally to reduce neurotransmitter release

Sedatives—benzodiazepines & Z-drugs
e.g., Zolpidem, zopiclone

Enhance GABA effect in CNS, reduce the salivary secretory
reflex, and block muscarinic, α - and β -adrenergic

1 2
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Other factors being equal, people taking large numbers of different medications have higher rates of dry mouth.

That is, the greater the number and dosage of drugs being taken, the greater the severity of dry mouth (and other

side-effects). In the NZ national survey of residential aged care, xerostomia was more common among those

taking 5–9 medications and more so in those on 10+ medications, as well as in those taking antidepressants or

bronchodilators .

4. Treating Dry Mouth and Reducing Unnecessary
Medication Use

Dry mouth is difficult to treat. Broadly speaking, the therapeutic options are palliation (treating the symptoms),

stimulation (increasing salivary gland output) or regeneration (growing new secretory tissue). The latter remains a

theoretical possibility at this stage, while stimulation has had mixed outcomes. Palliative approaches can be

inconsistent and unpredictable, as shown in Cochrane reviews , which have examined the evidence for the

different therapeutic approaches. There is strong evidence for the efficacy of stimulation using systemic pilocarpine

(in individually titrated doses of, typically, 2–5 mg) in treating dry mouth arising from Sjögren’s syndrome or from

therapeutic radiation for head/neck cancer treatment, but those states comprise only a very small proportion of the

population burden arising from dry mouth .

Given that the bulk of the population-attributable risk for dry mouth arises from medications (and polypharmacy in

particular)—and that the evidence for stimulatory approaches to treating medication-related dry mouth is not strong

—there is a need to examine alternative ways to prevent or ameliorate it by reducing the occurrence of

polypharmacy in residential aged care.

Accordingly, interventions aiming to reduce the occurrence of dry mouth through medication review and

deprescribing (and thereby reducing polypharmacy) would be a key strategy with important benefits, not only for

older people and residential aged care facilities, but also for the wider health system. What is medication review? It

Medication Type Mechanism of Action
receptors

Antipsychotics
e.g., Olanzapine, clozapine, amisulpiride

Block neurotransmitter uptake (various)

Antidepressants
e.g., Tricyclics (e.g., amitriptyline), SSRIs and

SNRIs

Anticholinergic; increase serototinn and noradrenaline at the
synaptic cleft.

Bronchodilators
e.g., Ipratropium, tiotropium, salbutamol,

salmeterol, eformoterol, umeclidinium

2 types: β agonists and antimuscarininc, Block muscarinic
receptors M1 and M3,

Antihistamines- sedating only
e.g., Diphenhydramine, doxylamine,

chlorpheniramine, promethazine

Central inhibitory action on histamine type 1 and muscarinic
receptors

CNS Stimulants
e.g., Caffeine, pseudoephedrine,

amphetamines
α  and α  agonists.1 2
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involves a systematic, critical assessment of a patient’s medicines, which aims to arrive at an agreement with the

patient on treatment, optimising the impact of medicines, and minimising medication-related problems and waste.

An essential part of that process is medication reconciliation, the assembling of an accurate and complete

inventory of all medications taken, regardless of source . Medication review itself can have four levels 

(Figure 1). (a) Prescription review considers the technical features of the prescription itself. (b) Adherence support

review is undertaken with the patient present and focuses on medication-taking, particularly knowledge and

adherence. (c) Clinical review involves the clinical notes and the patient, considering their use of medications with

respect to their clinical condition. (d) Clinical review with prescribing is an extension of the former but including the

authority to prescribe. Levels (c) and (d) closely involve the patient’s physician; overall, the focus should be on

assessing the medication’s risks and benefits, and initiating deprescribing for those where the former outweigh the

latter.

Figure 1. The levels of pharmacist-led medication review .

A useful distinction in undertaking medication entry can be made between drugs being taken for control of disease

and/or symptoms and those taken for preventive reasons, despite a degree of overlap . In a recent investigation

of medications causing dry mouth in a national survey of residential aged care in New Zealand, the types most

strongly associated with dry mouth were antidepressants, corticosteroids, anticholinergics and bronchodilators .

These are prescribed largely for symptom control rather than disease control in older people, and so any

deprescribing moves would need to be informed by considering the benefit:harm ratio and the likelihood of

withdrawal reactions or disease rebound on cessation, along with patient and physician preferences .

Pharmacists can play an important role in the above process, particularly through working together with dentists,

since medical practitioners may be more likely to act upon recommendations made by two practitioners from

different fields.
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