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Effects of ageing on smell and taste
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Disorders of taste and smell commonly present diagnostic
dilemmas to the medical profession. This may be
secondary to the lack of knowledge and understanding of
these conditions. There seems to be a low level of interest in
the disorders, when compared with disruption of the other
senses such as sight and hearing. Nevertheless,
impairment of these senses are common and may be life
threatening, especially when they involve the elderly
patient. The aetiology of the conditions is widespread, and
extend beyond the content of this article. This article will
relate only to how the ageing process may contribute to
sensory dysfunction. It will focus on how the ageing process
changes the normal anatomy and physiology of the senses,
how this effects the person’s quality of life, and the current
management of these conditions.
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THE EFFECTS OF AGEING ON SMELL
The sense of smell is often taken for granted, that
is until it deteriorates. As we get older, our
olfactory function declines.1 2 Not only do we lose
our sense of smell, we lose our ability to
discriminate between smells. It has been
reported that more than 75% of people over the
age of 80 years have evidence of major olfactory
impairment, and that olfaction declines consid-
erably after the seventh decade.1 A more recent
study found that 62.5% of 80 to 97 year olds had
an olfactory impairment.3 However, it is widely
accepted that taste disorders are far less pre-
valent than olfactory losses with age.4

There are numerous theories on why the sense
of smell deteriorates as we age, I shall attempt to
outline a few of these. Various anatomical and
physiological theories have been presented. We
are aware that both the number of fibres in the
olfactory bulb, along with olfactory receptors
decrease noticeably with age.1 The bulb losses
may well be secondary to sensory cell loss in the
olfactory mucosa, along with a general deteriora-
tion in central nervous system cognitive proces-
sing functions. Even in the absence of disease,
olfactory receptor neurones undergo apoptosis at
a baseline rate in each person. Mammals have
the ability to replace these cells, however this
process degenerates with ageing.5 This results in
a reduction in the surface area of olfactory
epithelium, along with reduced numbers of
olfactory receptor neurones. In addition, it is
thought that age related olfactory dysfunction is
related to an increase in receptor cell death.2

Activation of the piriform/amygdalar region
and the orbitofrontal cortex has been shown
to be reduced in older subjects when exposed to
stimulation.6 In some cases, olfactory loss may
be secondary to age related appositional
bone growth resulting in the pinching off of
the olfactory fila as they traverse the ethmoid
bone.7

Certain general diseases such as liver disease
and non-otolaryngological cancers seem to influ-
ence olfactory function.8 Another contributing
factor when considering age related olfactory
deterioration is mild cognitive impairment and
Alzheimer’s disease. Electrophysiological results
of patients with Alzheimer’s disease and pre-
clinical Alzheimer’s disease confirm olfactory
dysfunction.9

THE EFFECTS OF AGEING ON TASTE
Gustatory dysfunction may indeed be related to
the normal ageing process. However, in many
cases, what is perceived as a taste defect is truly a
primary defect in olfaction. Other than smell
dysfunction, the most frequent causes of taste
dysfunction are prior upper respiratory infection,
head injury, drug use, and idiopathic causes.10–12

Chewing problems associated with tooth loss and
dentures can also interfere with taste sensations,
along with the reduction in saliva production.
When presenting to the clinician, older patients
with impaired taste should be thoroughly
evaluated for oral and pharyngeal disease such
as candidiasis. One theory is that normal
ageing produces taste loss because of changes
in taste cell membranes involving altered func-
tion of ion channels and receptors.13 Taste bud
loss is thought to contribute less to this
problem with no relation between taste acuity
and number of papillae.14 Rather than whole
mouth gustatory dysfunction, regional deficits
are much more common. It has been reported
that there is a higher prevalence of localised
losses on the tongue in elderly subjects than in
young subjects.4 Despite their wide prevalence,
most elderly people are unaware of regional taste
deficits.

SMELL AND TASTE DISORDERS: THE
CONSEQUENCES
The theory behind the deterioration of these
senses in the elderly person has been covered,
however effects on the person’s lifestyle
along with the dangers associated with such
disorders needs to be considered. The world is a
different place without the sense of smell.
Pleasant experiences such as the smell of
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flowers in spring, the aroma of fresh coffee, or even a
Sunday roast are lost forever. Contrast this with the smell of
garlic on an acquaintance’s breath cutting a conversation
short.

Unfortunately, smell and taste disorders in the elderly
person are commonly overlooked, as they are not considered
critical to life. However, this may not be the case. Decreased
smell function is a contributory factor in the age related
increases in accidental gas poisonings and explosions that
can endanger public safety. Decreased smell and taste results
in appetite suppression resulting in weight loss, malnutrition,
impaired immunity, and deterioration in medical condi-
tions.1 4 15 Nutritional problems are an important sequelae
from smell and taste disorders.17 It has been reported that the
elderly person requires a twofold to threefold higher
concentration of salt to detect it in tomato soup.17 The
tendency toward higher salt and sugar intake in the elderly
diet can aggravate health hazardous conditions.18 When the
sense of smell is decreased or distorted, disability and
decreased quality of life are reported.19 In addition to these
problems, such conditions may be responsible for a high

degree of anxiety and depression in the elderly person.
Anxiety in the inability to taste and enjoy food, and fears that
the symptom is indicative of an underlying disorder. There is
also a higher incidence of depression in those who develop
anosmia.11

INVESTIGATION OF SMELL AND TASTE DISORDERS
When a patient presents with a problem with their smell and
taste, it is important to fully investigate the problem
regardless of their age. Investigation is focused on the
possible causes of such disorders as outlined in the box.
This includes a detailed history and examination that may
often lead to the cause of the problem, as is the case with
local causes such as nasal polyposis.

More extensive testing with haematological and biochem-
ical investigations are frequently required to discover the
various nutritional and endocrine causes of smell and taste
disorders.21 Radiological investigation such as computed
tomography is necessary to detect neurological causes for
the disorder.

It is only when other causes have been ruled out that the
ageing process may be suspected as the important contributor
to a smell and taste disorder.

MANAGEMENT OF SMELL AND TASTE DISORDERS
When a patient presents with such a disorder, they initially
need counselling and reassurance that they do not have a
malignant disease or infection. Once diminished smell is
diagnosed, the goal of management entails preventing injury
related to this. Visual stimulating gas detection devices are
good for those with a gas stove, as the person may not be able
to smell gas leaks. Relatives or neighbours need closer
involvement to check for spoiled food that if eaten could lead
to food poisoning. People who have taste disorders may
benefit from flavour enhancement of their foods. Flavours
are mixtures of odorant molecules that can be extracted or
blended from natural products, or synthesised based on
chromatographic and mass spectrographic analysis of natural
products. Flavour enhancers supplement, enhance, or modify
the original taste or aroma of a food but do not have a
characteristic taste or aroma of their own. Salt is the most
widely used additive in flavour enhancement, but others such
as monosodium glutamate are also commonly used. Flavour
enhancement for the elderly and sick can improve food
palatability and acceptance, increase lymphocyte counts,
reverse or slow functional decline, and improve overall
quality of life. It also has the potential to compensate for
anorexia.22 An additional study found that flavour enhance-
ment for elderly retirement home residents resulted in
improved immune status as determined by T and B cell
levels and improved grip strength.22 Taste and odour
stimulation has also been shown to increase the rate of
salivary IgA in the elderly person.23

SUMMARY
This article has briefly summarised what is known about
ageing and smell and taste disorders. More research is
required in this field, along with increased awareness to
discover new management options to benefit those with
these disorders.
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Medical conditions that affect the senses of taste
or smell20

Neurological

N Alzheimer’s disease

N Bell’s palsy

N Damage to the chorda tympani

N Epilepsy

N Head trauma

N Korsakoff’s syndrome

N Multiple sclerosis

N Parkinson’s disease

N Tumours and lesions

Nutrit ional

N Cancer

N Chronic renal failure

N Liver disease

N Niacin deficiency

N Vitamin B12 deficiency

Endocrine

N Adrenal cortical insufficiency

N Congenital adrenal hyperplasia

N Panhypopituitarism

N Cushing’s syndrome

N Diabetes mellitus

N Hypothyroidism

N Kallman’s syndrome

N Pseudohypoparathyriodism

N Turner’s syndrome

Local

N Allergic rhinitis, atopy, and bronchial asthma

N Sinusitis and polyposis

N Xerostomic conditions including Sjogren’s syndrome

Viral infections

N Acute viral hepatitis

N Influenza-like infections

240 Boyce, Shone

www.postgradmedj.com



REFERENCES
1 Doty RL, Shaman P, Applebaum SL, et al. Smell identification ability: changes

with age. Science 1984;226:1441–3, .
2 Doty RL, Snow JB. Age-related alterations in olfactory structure and function.

In: Margolis F, Getchell T, eds. Molecular neurobiology of the olfactory system.
New York: Plenum Press, 1988:355–74.

3 Murphy C, Schubert MS, Cruickshanks KJ, et al. Prevalence of olfactory
impairment in older adults. JAMA 2002;288:2307–12.

4 Bartoshuk LM. Taste. Robust across the age span? Ann N Y Acad Sci
1989;561:65–75.

5 Doty RL, Bromley SM. Smell. In: Asbury AK, McKhann GM,
McDonald WI, et al, eds. Diseases of the nervous system. Cambridge:
Cambridge University Press, 2002:595–609.

6 Cerf-Ducastel B, Murphy C. FMRI brain activation in response to odors is
reduced in primary olfactory areas of elderly subjects. Brain Res
2003;986:39–53.

7 Kalmey JK, Thewisson JG, Dluzen DE. Age-related size reduction of foramina
in the cribriform plate. Anat Rec 1998;251:326–9.

8 Landis BN, Konnerth CG, Hummel T. A study on the frequency of olfactory
dysfunction. Laryngoscope 2004;114:1764–9.

9 Peters JM, Hummel T, Kratzsch T, et al. Olfactory function in mild cognitive
impairment and Alzheimer’s disease: an investigation using psychophysical
and electrophysiological techniques. Am J Psychiatry 2003;160:1995–2002.

10 Bromley SM, Doty RL. Taste. In: Asbury AK, McKhann GM, McDonald WI, et
al. Diseases of the nervous system. Cambridge: Cambridge University Press,
2002:610–20.

11 Moore-Gillon VL. Abnormalities of smell. In: Mackay IS, Bull TR, eds. Scott-
Brown’s otolaryngology. 6th ed. Oxford: Butterworth Heinemann,
1997:51–8.

12 Miller IJ. Anatomy of the peripheral taste system. In: Doty RL, ed.
Handbook of olfaction and gustation. New York: Marcel Dekker,
1995:521–47.

13 Mistretta CM. Ageing effects on anatomy and neurophysiology of taste and
smell. Gerodontology 1984;3:243–8.

14 Mavi A, Ceyhan O. Bitter taste thresholds, numbers and diameters of
circumvallate papillae and their relation with age in a Turkish population.
Gerodontology 1999;16:119–22.

15 Miletic ID, Schiffman SS, Miletic VD, et al. Salivary IgA secretion rate in young
and elderly persons. Physiol Behav 1996;60:243–8.

16 Mattes RD, Cowart BJ. Dietary assessment of patients with chemosensory
disorders. J Am Diet Assoc 1994;94:50–6.

17 Stevens JC, Cain WS, Demarque A, et al. On the discrimination of missing
ingredients: aging and salt flavour. Appetite 1991;16:129–40.

18 Corwin J, Loury M, Gilbert AN. Workplace, age and sex as mediators of
olfactory function: data from the National Geographic smell survey. J Gerontol
Psychol Sci 1995;50B:179–86.

19 Miwa T, Furukawa M, Tsukatani T, et al. Impact of olfactory impairment on
quality of life and disability. Arch Otolaryngol Head Neck Surg
2001;127:497–503.

20 Schiffman SS, Graham BG. Taste and smell perception affect appetite and
immunity in the elderly. Eur J Clin Nutr 2000;54:S54–63.

21 Cowart BJ, Young IM, Feldman RS, et al. Clinical disorders of smell and taste.
Occup Med 1997;12:465–83.

22 Schiffman SS, Warwick ZS. Effect of flavor enhancement of foods for the
elderly on nutritional status: food intake, biochemical indices, and
anthropodometric measures. Physiol Behav 1993;53:395–402.

23 Sciffman SS, Miletic ID. Effect of taste and smell on secretion rate of salivary
IgA in elderly and young persons. J Nutr Health Aging 1999;3:158–64.

bmjupdates+

bmjupdates+ is a unique and free alerting service, designed to keep you up to date with the
medical literature that is truly important to your practice.
bmjupdates+ will alert you to important new research and will provide you with the best new
evidence concerning important advances in health care, tailored to your medical interests and
time demands.

Where does the information come from?
bmjupdates+ applies an expert critical appraisal filter to over 100 top medical journals
A panel of over 2000 physicians find the few ’must read’ studies for each area of clinical
interest

Sign up to receive your tailored email alerts, searching access and more…

www.bmjupdates.com

Effects of ageing on smell and taste 241

www.postgradmedj.com


