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Overview

« Aging and co-morbidity
« Sensory co-morbidity and cognition
« Gaps and opportunities



Figure 6: Prevalence of Multiple Chronic Conditions among Fee-for-Service Beneficiaries by
Age: 2015
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Figure 2: Prevalence of Chronic Conditions among Fee-for-Service Beneficiaries by Age: 2015
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Co-morbidities and Aging

Autism
HIV/AIDS
Schizophrenia
Arthritis
Depression

Cancer

Hepatitis (Chronic Viral B &...

2 Hypertension

Alzheimer's disease
Osteoporosis
Hyperlipidemia
Diabetes

Ischemic heart disease
Asthma

COPD

Chronic kidney disease
Atrial fibrillation
Stroke

Heart failure

Figure 15: Co-morbidity among Chronic Conditions for Medicare Fee-for-Service
Beneficiaries : 2015
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Sensory and cognitive systems involve neural

processing and share a common environment
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Sensory Co-morbidity: EHLS 10-yr Incidence of Cognitive

Impairment: EHLS
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Sensory Impairments and 10-yr
Incidence of Cognitive Impairment

HR  95%CI Sens Spec PPV NPV

Hearing 1.90 1.11,3.20 ~ 722 590 146957
V. 464 813 193 940

Vision 205 124,338 476 858 245 944
Olfaction 3.92 2.45,6.26 A3 217 969 400 928

Adjusted for age, sex, education, smoking status, BMI, exercise,
alcohol consumption, hypertension,
diabetes mellitus, number of high inflammatory markers, non-
HDL cholesterol, mean IMT, frailty score, longest held job,
cold or stuffy nose, nasal polyps, deviated septum, allergies,
head injury, stroke/TIA, and epilepsy.

Fischer ME et al., J Am Geriatr Soc 2016 Oct;64(10):1981-1987
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Schubert CR et al., J Gerontel: Med Sci 2017, 72(8): 1087-1020 Schubert CR et al., J Gerontol: Med Sci 2017, T2(8): 108T-1050

All 3: 14, 35 and 17 seconds longer



Sensory Co-morbidity: Blue Mountains Eye
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Sensory and Cognitive Co-morbidity:
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Changes in Sensory and Cognitive Function:
Maastricht Aging Study

« N=418, Mean age 66 years Cross-sectional
« Baseline vision associated with
« Best Corrected VA (Landolt-C), SCWT, CST, LDST
binocular, <=0.5 (n=36) « Baseline hearing not
o Audiometry (1,2 and 4 kHz), associated

better ear, >35 dB (n=30)
Longitudinal (6 years)
* Visual Verbal Learning Test « AVA (but not baseline)
« Stroop Color Word Test associated with declines in

+ Concept Shifting Task (mTmT) ~ VVLT, SCWT, CST, LDST
- Verbal Fluency Test * A hearing associated with

] Diait Substitution Scal declines in VVLT; baseline
etier-Digit substitution Scale associated with declines in

SCWT, LDST
Valentijn SA, et al., J Am Geriatr Soc. 2005 Mar;53(3):374-80.



Functional Measures

Hearing Vision Cognition
 Acuity or  Distance « Executive
sensitivity acuity function

* Speech  Near acuity * Memory
understanding « Contrast * Processing
« Gap detection sensitivity speed

« Self-report . Self-report Self-report

Sensory measures differ in scale, severity, and
require central processing
Cognitive tests rely on sensory input



Knowledge Gaps

What aspects of function should we measure?
When do declines in sensory and cognitive function
begin?

What causes early changes in sensory and cognitive
function?

Which comes first — changes in hearing, vision,
olfaction, cognition, or do they co-occur?

Are sensory changes an early warning sign of
neurodegenerative disease? Why?

Are there racial/ethnic differences in these
associations or pathways?



Research Opportunities

Improved measures of visual and auditory systems
and cognitive function; imaging techniques;
collaborative studies, interest in sensory function

Longitudinal studies of sensory and cognitive function
across the lifespan

Epidemiologic studies in racially/ethnically diverse
cohorts

Multinational studies of patterns over time,
geographic location, and migration

Impact of sensory and cognitive co-morbidities on
iIndependence and quality of life in aging
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