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Objectives

* To identify the major cardiovascular changes that happen with age.
* To identify the effects of aging on the pain experience.
* To Identify the impact of the aging process on quality-of-life issues.

* To identify the typical and atypical neurocognitive changes that happen
with age.

* To identify the cognitive and language changes that occur as a normal
process of aging.

* To educate the next generation through Undergraduate Research in
Geriatrics (URGE).
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CENTERS FOR DISEASE™
CONTROL AND PREVENTION

National Vital Statistics System

https://www.cdc.gov/nchs/nvss/leading-causes-of-death.htm#publications
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Figure 2. Percent distribution of the 10 leading causes of death, by age group: United States, 2019
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Non-Modifiable Risk Factor’s

1. Older age
* male > 45; female > 55

2. Gender: male

3. Family History of CAD:
= father or brother with CAD < 55 years
= mother or sister with CAD <65 years

4. Race
= African Americans > Whites > Hispanics

= Asian Americans or Pacific Islanders and American
Indians or Alaska Natives, heart disease is second only
to cancer.
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Deaths per 100,000 male population aged 45-64
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'Significant decreasing trend from 1999 to 2011; significant increasing trend from 2011 to 2017, p < 0.05.

“Significantly higher than cancer death rate in 2017, p < 0.05.

Significant decreasing trend from 1999 to 2017 with different rates of change over time, p < 0.05.

4Significantly higher than heart disease death rate in 2017, p < 0.05

SSignificant decreasing trend from 1999 to 2009; significant increasing trend from 2009 to 2017, p < 0.05.

“Significant decreasing trend from 1999 to 2007; stable trend from 2007 to 2012; significant decreasing trend from 2012 to 2017, p < 0.05.

"Significant decreasing trend from 1999 to 2011; stable trend from 2011 to 2017, p < 0.05.

NOTE: Cancer deaths are identified with International Classification of Diseases, 10th Revision (ICD-10) underlying cause-of-death codes CO0-C97; heart disease deaths are identified
with ICD-10 underlying cause-of-death codes 100109, 111, 113, and 120-151. SOURCE: NCHS, National Vital Statistics System, Mortality.

Figure 3. Death rates for cancer and heart disease among men aged 45-64, by race and ethnicity:
United States, 1999-2017

Deaths per 100,000 female population aged 45-64
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'Significant decreasing trend from 1999 to 2017 with different rates of change over time, p < 0.05.

Within race and ethnicity group, cancer death rate is significantly higher than the heart disease death rate in 2017, p < 0.05.

Significant decreasing trend from 1999 to 2011; significant increasing trend from 2011 to 2017, p < 0.05.

“Significant decreasing trend from 1999 to 2008; stable trend from 2008 to 2017, p < 0.05.

SSignificant decreasing trend from 1989 to 2009; significant increasing trend from 2009 to 2017, p < 0.05.

NOTE: Cancer deaths are identified with International Classification of Diseases, 10th Revision (ICD-10) underlying cause-of-death codes C00-C97; heart disease deaths are identified
with ICD—10 underlying cause-of-death codes 100109, 111, 113, and 120151

SOURCE: NCHS, National Vital Statistics System, Mortality.

Figure 4. Death rates for cancer and heart disease among women aged 45-64, by race and ethnicity:
United States, 1999-2017




Primary Modifiable Risk Factors for CAD

Dyslipidemia
Hypertension
Diabetes

Smoking

Physical Inactivity
Obesity

“Metabolic syndrome
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“What fits your busy schedule better,
exercising one hour a day or being
dead 24 hours a day?”



Blood takes many parallel pathways from the left heart to the right heart.

__Head and neck
In most cases, blood
flows through a single
capillary bed...
__Upper limbs

In contrast, blood flow from the
right heart to the left heart can
only take a single pathway,
across a single capillary bed in
the lungs.

Bronchial
)
~ |
\I Finally, some deoxygenated

blood (which should have
gone to the right heart) mixes
with oxygenated blood bound

I _Coronary for the systemic arteries.

_Left
ventricle

Splenic
Mesenteric

In still other cases, the blood
flows through an arrangement
of parallel and serial paths.

Peritubular. : ‘ Large
z and small
intestines

...whereas in other
cases, the blood flows
through two capillary
beds in series.

Pelvic

_Lower limbs
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Hydraulic
model
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A Continuous flow

pump Sy

mm Hg
ml/s

> % P = 100 mm Hg

Pumped flow: 100 ml/s

W =P x V=100 x 100 = 10,000 mm Hg © ml each s

Outflow = 100 ml/s for 1 s

A, The pump flow is steady, and pressure will remain constant regardless of the distensibility of the conduit.
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Pressure Waveform Analysis

Flow = Pressure/Resistance (Ohm’s law)

| Wasted LV Energy: Nichols W.W. et al. 2006
THE UNIVERSITY OF TEXAS AT EL PASD




WASTED
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5% TTI — ~20% mechanical efficiency in CAD patients
Up to ~60% oxygen supply/demand imbalance in CAD patients
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Gurovich et al (2014), Artery Research



5 years old 25 years old 50 years old 75 years old

Normal aging

Unhealthy aging

J

As we age, so do our blood vessels.

The InVision Guide to A Healthy Heart, © Copyright 2005, Anatomical Travelogue, Inc.
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bush like
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@® Tight junction B A Syndecan 1,4
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& Gap junction &4 ® Integrin, ZO-1
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RESEARCH REPORT sosemmisomen
Cardiopulmonary

Physical Therapy
Journal

Imaging Ultrasound Assessment of e
Exercise-Induced Endothelial Shear

Stress of the Brachial and -
Carotid Arteries

Alvaro N. Gurovich, PT, PhD, FACSM:* Lisa Rodriguez,I Manuel Gomez, BS;' Paulina Caraveo, BS;' Luis Ochoa, MS;>
Francisco Morales-Acuna, MD, PhD'

'Clinical Applied Physiology (CAPh) Lab, The University of Texas at El Paso, El Paso, TX

Doctor of Physical Therapy Program, College of Health Science, The University of Texas at El Paso, El Paso, TX
Department of Mechanical Engineering, College of Engineer, The University of Texas at El Paso, El Paso, TX
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In Vitro Model

Ibidi Pump system
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Condition

Befare

Bifurcation

At Bifurcation

After
Bifurcation

Resting

Miderate

High
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yidad Fisica y Deporte Infanto-Juvenil co
r Fundamental en la Salud y Rendimient

= Alvaro N. Gurovich, PT, PhD, FACSM
« The University of Texas at El Paso (UTEP)
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rtivo y del envejecimiento saludable es la actividad fisica durante el desarrollo infantil y
len alcanzar sus metas competitivas solo si han tenido una base motora previa. Esta b
2a, pero siempre es necesaria para rendir. Por otro lado, el envejecimiento saludable dt
2s cronicas no transmisible. El alrededor de 2 tercios de las muertes en el mundo esta |
s,eamos prevenir esta epidemia, debemos empezar la prevencion a edad temprana, inc
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Objective

* To identify the effects of aging on the pain experience.

THE UNIVERSITY OF TEXAS AT EL PASO




* Review of pain mechanism

« Age related changes in pain perception

« Understand the biopsychosocial contributions to pain

* Factors affecting perception of pain in Elderly

* Factors that Alleviate Pain in Olders- Role of care-
provider

THE UNIVERSITY OF TEXAS AT EL PASO




Why Is this important?

* Pain Is common In the elderly

 Pain Is under-recognized and undertreated

 Pain affects quality of life



Same facts and prevalence of pain in Elderly

31% of women &
19% of men > 75
yrs report painin
3 or more sites

One-fifth of adults
65 years and older
said they had
experienced pain
in the past month
that persisted for
more than 24
hours

Almost three-
fifths of adults 65
and older with

THE UNIVERSITY OF TEXAS AT EL PASO WSSy

lasted for one

year or more.

Nursing home
residents:

45-80%

Minner D M et.al., Evidence based assessment and
treatment of persistent pain in the community dwelling
elderly receiving home health services: A pathway, Home
health care management and practice 17:294-301,2005.



International Association for the Study of Pain

|ASP

Working together for pain relief

“ An unpleasant sensory and emotional experience
associated with actual or potential tissue
damage, or described in terms of such damage”

Pain 1s not just a sensation but a
- multidimensional sensory
experience, suffering, and

~ alteration in behavior.

Nociception Is the activation of

receptors of noxious stimuli.




General Concepts

e Acute Pain is often limited, warns of tissue damage. Often with
signs of autonomic nervous system activation

e Chronic persistent ( > 3 months) - pain no longer signals tissue
damage. Autonomic signs are often absent.

THE UNIVERSITY OF TEXAS AT EL PASO




General Concepts of Pain Mechanisms
Cerebral Cortex Thalamus

Mociceptors

Touch/Pressure
receptors

From
Brain ||
-1 Dorsal Horn

Muscle
Fibers

Motor Nerve
Fibers




Cerebral cortex Forebrain
Thalamus
Fibres to .
hypothalamus

. . 7 Midbrain
Fibres to periagueductal -l L Periaqueductal

grey matter

Fibres to

grey matter

reticular formation

Neospinothalamic
tract (fast pain)

Palaeospinothalamic
tract (slow pain)

Dorsal horn

(lamina I-VI)

: \ Locus coeruleus

Medulla

. Nucleus
reticularis giganto-
cellularis (NE)

Nucleus raphe
magnus (5-HT)

Inhibitory dorsal cclumns

Spinal cord

Dorsal root
ganglion
C fibres

AB fibres

Midbrain

descending
control

Ascending nociceptive 1

Fast (red)

Slow (green)

Descending inhibitory tracts {, (blue)




Age Related Changes-biopsychosocial Model

The BIOPSYCHOSOCIAL MODEL Is a key way to assess and treat patients
In pain as it gives the most comprehensive view of a person

BIOLOGICAL/
PHYSIOLOGICAL
-Nociception
-Genetics

-Pain Modulatory Systems
-Age

SOCIOCULTURAL
-Gender

-Ethnicity
-Family/Social Hx
-Spiritual/Religious

PSYCHOLOGICAL
-Anxiety, Depression
-Cognitive Factors
-Behavioral Factors
-Temperament

7//74| THE UNIVERSITY OF TEXAS AT EL PASO



Age related changes

Changes in
Peripheral

ne rves_d ecrease Cerebral cortex Forebrain
d?nSIty and Sensory Thalamus Y
InCrease

Recovery from threshold for

i bnormal/degen Fibres to
peripheral ElRIAREL
nerve injury erating fibers thermal and hypothalemus -
H idbrain
appears to be ) Vlb'r?tory o periaaueductal — AP periaqueductal
delayed St|mu|| INncrease e a grey matter
ibresto——M—F—

Locus coeruleus

W|th age reticular formation

Pain receptors:
50% decrease in
Pacini's
corpuscles,10%- gggfggg;;f;ﬂc
0, H 5 5
Unmye“nated 30%) decl:ease N E:lcate((;fgxlgta?:)lamlc
fibers at the CNS Meissner's/Merkl

Dorsal horn

e'S d|SkS (lamina I-V1)

Medulla
Nucleus

reticularis giganto-
cellularis (NE)

Conduction
velocities are
impaired in both
myelinated and

Nucleus raphe
magnus (5-HT)

Inhibitory dorsal columns

Spinal cord

Dorsal root
ganglion
Cfibres

Diminished
endogenous
analgesic
response
(endorphins) in
the older
patients.

18% loss in
thalamus

Loss of

. Reduction in
neurons in

number and
cortex,

function of Tinnirello A, et al. Chronic
midbrain, . ; L.
brainstem, Loss in peripheral Pain in the Elderly:

nociceptive

THE UNIVERSITY OF TEXAS Ay dorsal Mechanisms and
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Age Differences in Pain:

CHANGES IN BRAIN PERCEPTION

* Painful thermal stimuli activates midline and central cortical regions
in young and old, but older adults show activation of frontal and
lateral sites

» This implies wider recruitment of neurons and slower cognitive processing

* The elderly have been shown to be more reluctant than young
people to report painful stimuli
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Less sensitive to
heat-evoked pain

7

More sensitive to ]

mechanically-evoked pain

r

Superior pain acceptance
and self-efficacy, with less
catastrophizing levels £, .

N’
)

R sleeping time
7 Kl :

* Peripheral and central
sensitization
* Higher anxiety levels
* Worsened depression and

PAIN IN THE ELDERLY

) &
\

4 Pain perception
T Pain threshold
4 Sensitivity to mild pain

v
* Postoperative pain

« Cancer pain
* Peritonitis

* Poorly tolerated
* Progressing worsening

symptoms
.

-

4 Pain unpleasantness:
» Caregiver

* Family member
* Distraction
« Sedentarism
* Dementia

J

Created in BioRender.com bio



Factors affecting perception of pain in Elderly

« Pain affects quality of life far beyond the local region of injury
» Feeling of loneliness is predictor of psychological distress

« Lack of intimate relationships, dependency, and loss increase
loneliness

« Loneliness has been shown to lower pain threshold
* Loneliness Is a risk factor for depression

Deane G et.al., Overview of pain management in older persons. Clin Geriatr Med 24,185-201,2008.

7244 THE UNIVERSITY OF TEXAS AT EL PASO




Factors affecting perception of pain in Elderly

» Depression: lack of energy, avoidance of diversional activities,
decreased engagement in treatment

« Anxiety: may Inhibit participation in rehab efforts
« Sleep disturbance: pain is best predictor of sleep disturbance.

 |solation and reduced independence: Involvement with family
and friends can provide pleasurable experience

77/34% THE UNIVERSITY OF TEXAS AT EL PASO




|s Strongly Assocliated with Depression

60%

77/34% THE UNIVERSITY OF TEXAS AT EL PASO

** 1 < 0,001
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Challenges of pain assessment in older patients

* Myths that having pain is “natural” with aging
» Fears about addiction to pain medications

« Sensory and cognitive impairments

« Under-reporting

- Co-morbidities complicating the clinical picture and caregivers' beliefs and the reliability of
patients’ pain.

« Lack of congruence between patients' and caregivers' perceptions of pain
« Caregiver may misinterpret pain perception

 What may be painful to a young adult may present in the elderly as behavioral changes
such as confusion, restlessness, aggression, anorexia, and fatigue
« When pain is reported, it may be referred from the site of origin in an atypical manner

~ + Elderly women are more likely than elderly men to present with atypical pain
THE UNIVERSITY OF TEXAS AT EL PASD




Conseqguences of untreated pain

- Impaired function: Pain can lead to decreased activity and
ambulation leading to de-conditioning, gait disturbances and injuries
from falls.

« Sleep deprivation: decrease pain thresholds, limit the amount of
daytime energy, increased risk of depression and mood disturbances.

* Increases financial and care giving burdens placed on families and
friends by increased utilization of health care services.

 Diminished quality of life by isolating individuals from important social
stimulation, amplifying the functional and emotional losses already
experienced from undertreated pain.

THE UNIVERSITY OF TEXAS AT EL PASO

Jakobsson, U. et.al., Old people in pain: A comparative study. Journal of Pain and Symptom Management, 26, 625-636,2003.

Weiner, D.K., et.al., Pain in nursing home residents; management strategies. Drugs and Aging, 18(1), 13-19,2001.



Factors that Alleviate Pain in Olders-

Role of care-provider

« Bilopsychosocial theory of pain instead of medical theory (often no
clear biomedical explanation for the persistence of chronic pain)

« Goal is to reduce disability through reducing pain-related fear or other
attributions

* Focus is on reducing disability and NOT pain

« Itis not about ignoring pain, but about not allowing pain to restrict your
life and attaching different meaning to pain after exposure (shift away
from pain)

77/34% THE UNIVERSITY OF TEXAS AT EL PASO
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Quality of Life and the Aging Process

Objective

* To Identify the impact of the aging process on quality-of-life issues

THE UNIVERSITY OF TEXAS AT EL PASO




Quality of Life and the Aging Process

 What is Quality of Life?

* It is defined as a person’s perception of their position in life in the
context of the culture and value systems in which they live and in
relation of their goals, expectations, standards, and concerns
(Lucas-Carrasco, 2012).

* |n other words, are we where we want to be based on what we
expected to be?

THE UNIVERSITY OF TEXAS AT EL PASO



Quality of Life and the Aging Process

* What impacts our perception of quality of life? ;}EZ}E .
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Quality of Life and the Aging Process

* Aging in place- the ability to enhance older adults’ living
environments in order to promote aging in their homes and
communities.

* Comfort of home

e Sense of community
e Familiarity

* Social interaction

* Independence

THE UNIVERSITY OF TEXAS AT EL PASO




Quality of Life and the Aging Process

 What if older adults can’t stay in their homes?

* Does our environment and community impact our quality of life?
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Quality of Life and the Aging Process:
COVID Impact

According to the CDC (2022), the rate of hospitalizations and deaths
related to COVID-19 is much higher than those under the age of 49.

Rate compared to 65-74 75-84
18-29 year olds

Cases
Hospitalization 3x 5x 8x Ox
Deaths 25x 60x 140x 330x

THE UNIVERSITY OF TEXAS AT EL PASO




Quality of Life and the Aging Process:
COVID Impact

* In a scoping review by Kasar and Karaman (2021), they looked at
how the Coronavirus disease-2019 (COVID-19) had an
unprecedented effect all over the world, especially in older
individuals. Their aim was to evaluate the social isolation,
loneliness and quality of life of elderly individuals during the
COVID-19 pandemic and to map suggestions to reveal and
improve the current situation.

e Areas of concern for older adults was an increase in loneliness,
anxiety, and depression not only in the short-term, but long lasting
effects

THE UNIVERSITY OF TEXAS AT EL PASO




Quality of Life and the Aging Process

* What strategies can help
o Taking advantage of technological opportunities and accessibility
o Providing peer communication by technology
o Providing social support and environments for social interaction
o Cognitive behavioral therapy online (mindfulness classes, etc.)

o Providing support by means appropriate to the individual’s cultural make-
up (spirituality, prayer practices) oN.

o Encouraging independence and accessibility
in the environment/community

THE UNIVERSITY OF TEXAS AT EL PASO




Quality of Life and the Aging Process
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The typical and atypical neurocognitive
changes happening with age: Agenda

* Review of the key cognitive functions and underlying brain

systems.

 The changes in the brain’s functions with age (typical and
degenerative).

 The consequences of neurodegenerative aging on cognition.
e COVID-19 and early neurocognitive aging
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Key (cognitive) functions and the brain

Y
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Perceptual-motor function Language
Visual perception Object naming
Visuoconstructional Word finding
reasoning Fluency
Perceptual-motor Grammar and syntax
coordination Receptive language

Executive function
Planning
Decision-making
Working memory
Responding to feedback
Inhibition
Flexibility

Learning and memory
Free recall
Cued recall
Recognition memory

Semantic and autobiographical
long-term memory

Implicit learning

&

“Neurocognitive )
domains

-

Complex attention
Sustained attention
Divided attention
Selective attention
Processing speed

Social cognition
Recognition of emotions
Theory of mind
Insight
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N euro Cog N itive a gi N g young brain elderly brain

* Impaired bottom-up processing

 Hearing and vision loss

e Auditory and visual acuity
 Higher level and multimodal processing
* Attention

* Working memory and learning

- * Executive and motor control
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Neurocognitive aging
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‘Neurodegenerative’ aging

* Alzheimer Disease

e Parkinson’s Disease

* Frontotemporal dementia

* Lewy-Body Dementia

* Chronic Traumatic Encephalopathy

e (Cardiovascular, poststroke-, multi-infarct-
dementia
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Cardiovascular system and cognition

* The human brain is perfused by nearly 400 miles
of blood vessels that stem from either the
internal carotid artery or the vertebral artery

* Transient or permanent restriction of oxygen
and metabolic exchange in this system can
produce a wide range of symptoms based on the

affected cerebral circuitry
77724 THE UNIVERSITY OF TEXAS AT EL PASO



Vascular Cognitive Impairment

Impairment in one or more cognitive domains which in turns
disrupts daily living functioning

 Rey-Osterrieth Complex Figure Copy
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COVID-19 and early neurocognitive aging
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COVID-19 and dementia prevalence (aureshietal.
2021)

e 8,163 patients with confirmed COVID-19 among
27,676 patients in the Cerner de-identified COVID-
19 dataset.

103 (1.3%) patients developed acute ischemic
stroke

* 94 of these patients received their COVID-19
diagnosis during the same encounter that they had

acute ischemic stroke.
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Cognitive Impairment Among Survivors of
Covid-19 infection

Study Patients Definition of cognitive Prevalence
impairment
Hellmuth et al. 2021 100 non- Detailed 20 (20%)
hospitalized neuropsychological
testing which revealed

mild disorganization
and

inefficient, error-prone
task execution.

Taquet et al. 2021 236,379 Dementia by ICD-10 6229 (2.6%)
hospitalized codes
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wa v medicine associabion
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What kind of cognitive deficits do survivors of
Covid-19 infection have?

25

20

< Cognitive deficits m:ld Cogmtnve deficits moderate Dementla
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Cognitive impairment among survivors of
Covid-19 infection - pathophysiology
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Impact of cognitive deficits presented in
survivors of Covid-19 infection

How many survivors of Covid-19 infection are
present in the USA?

a 20 million
a 40 million
A 80 million
2 160 million
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Impact of cognitive deficits presented in
survivors of Covid-19 infection

Screening, post-recovery care, and resources

 Montreal Cognitive Assessment (MoCA)
* The Mini-Mental State Examination (MMSE)

e Saint Louis University Mental Status (SLUMS)
Examination
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Impact of cognitive deficits presented in
survivors of Covid-19 infection

* Caregiver burden, and financial and productivity
loss

* The impact on public health may be much larger
than the acute manifestations of Covid-19 infection
due to the lifelong burden of dementia
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Impact of cognitive deficits presented in
survivors of Covid-19 infection

* NIH research emphasizes on ‘Long COVID’ can be
debilitating and
* some people will require assistance with personal
care months after the initial infection with:
v’ 80% reporting difficulty in their ability to work
and

g v 36% resported negative financial consequences
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Objective

* To identify the cognitive and language changes that occur as a
normal process of aging
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Relationship between Cognition, Language
and Communication

* What is Cognition?
* All higher mental processes Language
* (everyday life, new learning, new memories)
* What is Language?
e Ability to understand
Communication Cognition

and express needs and wants
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Neurological Changes in the Older Brain

* Brain volume decreases

www.researchgate.com
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Neurological Changes in the Older Brain

@) §u 2

Loss of Neurons and Affects the frontal lobes and parietal Changes result in poor memory and
neurotransmitter lobes more poor attention/concentration




Additional Changes that Occur in Older Adults
that Affect Communication and Language

Changes to the Outer Ear
Pinna is enlarged due to skin elasticity
muscle tonicity, and gravity.

Increased hair growth in the ear canal,
drier cerumen and collapsing ear canal.

Changes typically do not cause hearing 10Ss.  rcure 12+ “uda e otan ot

patient. (Courtesy of Dr. Michael Hawke)
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Changes in the Middle Ear

* Stiffening of tympanic
membrane

Inner Ear

* Middle ear bones
become less spongy

* Changes may or may
not cause hearing loss

Eardrum
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 Cochlea becomes
damaged.
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Changes in the Inner Ear

Inner Ear

'\ Eustachian
_ Tube

Eardrum



Prevalence of Hearing Loss

* 1in 3 adults over the age of 60 years have difficulty hearing, and
approximately 1 in 2 adults over the age of 75 years have a
significant hearing loss (NIH, 2022).

* ONLY 20% of older hearing impaired adults & 15% of hearing
impaired adults in their 50s USE HEARING AIDS!!

e 22.9 million older adults in the U.S. DO NOT wear hearing aids
(Chien & Lin, 2012).
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Results of Neurological and Audiological
Changes

* Increased effort due to reduced ability to process spoken information.

e Affects the body’s ability to react quickly to internal or external
environment.

* Word finding difficulties.

* Difficulty having conversations.

* Difficulty with new learning.

* Difficulty with making new memories.

* Lack of auditory input from an untreated hearing loss could negatively
effect neural pathways involved in memory and concentration.

* Difficulty functioning in everyday life.

Wong, et. al., 2011; Lindenberger & Baltes, 1994; Sekuler & Blake, 1987; Desjardins &
THE UNIVERSITY OF TEXAS AT EL PASOD Doherty, 2013; 2014; Desjardins, 2016 ; Kahneman, 1973; Rabbitt, 1968; Wingfield, Tun,

McCoy, 2005; DesJardins, 2016.
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Objective

* To educate the next generation through Undergraduate Research
in GEriatrics (URGE)
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ndergraduate Research in GEriatrics (

This proposal is requesting funding to establish the Undergraduate Research in
GEriatrics (URGE) program at The University of Texas at El Paso (UTEP).

URGE will engage four cohorts of 8-12 undergraduate students each (40 students total)
In an innovative program that includes two years of research experiences, courses in
aging, and opportunities to enhance research, transferable and interdisciplinary skills.

Through these activities URGE aims to immerse undergraduate students from groups
underrepresented in Medicine, Science, Technology, Engineering and Mathematics
(MSTEM) in research on aging, and empower them to pursue graduate programs and
careers in this area

77/34% THE UNIVERSITY OF TEXAS AT EL PASO



Comprehensive interdisciplinary approach to research on aging

Sociocultural

Relationship between neuropsychiatric symptoms, Relationship between auditory
motor, cognitive, and public stigma comprehension, anxiety, and depression
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between quality
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between vascular comprehension,
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cognition Impact of motor and chronic pain
cognitive dysfunction in Impact of hearing

occupational engagement loss in quality of life

Cognitive/Motor

impairments Relationship between auditory comprehension,
neuroplasticity and motor/ cognitive dysfunction

l —
Relationship between pain mechanisms, exercise, cardiovascular disease, and pain disparities
Environmental

SpeechandHearing




ndergraduate Research Iin GEriatrics

( ). Purpose

* To engage students in research on aging and the aging population

* To bring awareness regarding the issues that impact the aging
process

* To promote and facilitate interdisciplinary and multidisciplinary
collaborations that can promote productive aging
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ndergraduate Research Iin GEriatrics

( )

Thank you!
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