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Study objective
To determine whether impaired olfaction is associated with
cognitive decline and neurodegeneration in the brains of
dementia-free older adults.
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Figure Predicted global cognition z-score trajectories in
participants with normal olfaction (green), hyposmia (red), or anosmia (blue) at baseline

Summary results
Impaired olfaction is associated with faster cognitive decline
and various indicators of neurodegeneration in the brains of
dementia-free older adults.
What is known and what this paper adds
Several studies have reported an association between olfactory
impairment and cognitive impairment, but the association
remains controversial and without a clear mechanistic explanation. This study provides further evidence for the association and provides insights into a potential mechanism.
Participants and setting
This study analyzed data for 380 participants (76% female;
mean age, 78 ± 7 years) in the Rush Memory and Aging
Project (MAP), an ongoing prospective study of older adults
residing in the Chicago area. These 380 participants were
initially dementia-free and were followed from 1997 to 2014.
Neuroimaging assessments began in 2009.
Design, size, and duration
The MAP participants underwent baseline olfaction assessments with the Brief Smell Identiﬁcation Test. They also
underwent annual cognitive function assessments involving
21 tests to measure cognitive decline. High-resolution T1weighted MRI sequences were analyzed to determine the
volumes of various brain structures. Linear regression and
mixed-eﬀects models were used to determine whether baseline olfactory function was associated with cognitive decline
and brain structure volumes.
Main results and the role of chance
At study entry, 138 participants (36.3%) had normal olfactory function, 213 (56.1%) had hyposmia, and 29 (7.6%)
had anosmia. Accelerated cognitive decline relative to participants with normal olfactory function was observed in

participants with hyposmia (β, −0.03; 95% conﬁdence
interval, −0.05 to −0.02) and participants with anosmia
(β, −0.13; 95% conﬁdence interval, −0.16 to −0.09).
Hyposmia and anosmia were associated with volume
reductions in the hippocampus and the entorhinal, fusiform,
and middle temporal cortices.
Bias, confounding, and other reasons
for caution
This study lacked longitudinal neuroimaging data and relied
on a brief odor identiﬁcation test.
Generalizability to other populations
The participants were generally well educated and had high
cognitive test scores. This may limit the generalizability of the
results.
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