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Olfactory functioning is related to human well-being1. Olfaction guides people’s social
behaviors2 and helps avoiding environmental threats3. Thus, people who lose their
sense of smell report diminished quality of life and experience symptoms of
depression4,5, which may result from negatively affected social interactions 6 and
increased fear of missing spoiled food or chemical hazards7. Considering both
prevalence of olfactory dysfunction reaching up to 20% of general population8,9 and
negative psychological consequences of that impairment, effective interventions are
needed in order to prevent deterioration of olfactory functions or rehabilitate the sense
of smell after sensory loss.

In this mini-review we summarize findings from studies examining effectiveness of
two non-pharmaceutical and non-invasive interventions targeting olfactory loss –
olfactory training and physical activity.

To date, it was observed that Olfactory Training mitigates the age-related cognitive
decline14 and improves verbal fluency15,16. It also positively affects mood in older
people16 but does not influence severity of depressive symptoms in people with major
depressive disorder17. More complex smell-based memory training benefits both
olfactory and visual memory18.

Physical activity has a neuroprotective role in syndromes affecting neuronal
functioning19. Although most studies do not measure olfactory sensitivity, there is
compelling evidence showing beneficial influence of physical activity on brain regions
related to olfaction, including entorhinal cortex20, 21,22.

Olfactory Training (OT)

OT is an intervention consisting of systematic, repeated smelling of four odors twice a
day for a period of 12 weeks or longer.

Number of studies demonstrate the effectiveness of OT on people with olfactory
dysfunction. However, there is also evidence that OT may benefit people whose
sense of smell is not impaired.

Physical Activity

Various types of physical activity have demonstrated to have a positive impact

• Running stimulates neurogenesis in hippocampal area10 and induces changes in
neuronal physiology and circuitry11

• An 8-week course of aerobic exercise, designed for patients with Parkinson’s
disease, showed a stabilization of their olfactory functions, whereas individuals in
non-exercising group showed a significant olfactory decline12

• Swimming has been shown to improve the nasal airflow in post-laryngectomy
patients, which resulted in improved sense of smell and heightened quality of life 13.

OT is an effective tool in rehabilitation of olfaction in patients with smell loss and
improvement of the sense of smell in healthy people. Its effects are observed with
both psychophysical tests of olfactory functioning and neuroimaging methods.

At the same time, Physical Activity seems to benefit olfactory sensitivity by enhancing
brain functioning in olfactory-related areas 20,22 or possibly improve nasal airflow 13.

Taken together, both OT and Physical Activity appear to have a positive influence on
olfactory functioning. Considering that these interventions affect different aspects of
olfactory-processing, it appears to be possible that there is an additive effect of a
combined treatment. Research is needed to verify whether employing these two
interventions at the same time would lead to more favorable clinical outcomes.
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