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YOUR PARTICIPANT FOLDER INCLUDES:
• Profiles and biography information for our 

2023 Speakers 
• PowerPoint Slides of each presentation
• Handouts 
• Program Evaluations 

OUR SPECIAL THANKS 
TO THE 

MEDICAL EMERGENCY VOLUNTEER

Chris Rearick
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OUR SPECIAL THANKS TO 
MELINDA BAIN 

WHO PROVIDED TODAY’S 
HANDMADE ORNAMENTS 

All proceeds of sales go 
directly to the PURA 
Student Scholarship 
Endowment supporting 
students residing in 
Indiana

Friendly Reminders
DOOR PRIZES 

You must be present at the conclusion of the 
program to redeem your prize. 

CELL PHONES
Please silence your cell phone out of courtesy to our 

presenters.
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LIVING WITH CHRONIC PAIN
WITHOUT FEAR OF

ADDICTION
Matthew Ward, PhD

Assistant Professor of Biomedical Engineering, Purdue University
Adj. Assistant Professor of Clinical Medicine, IUSM

April 19, 2023

9

MEET THE PURDUE BIOCOM LAB TEAM

Meredith Hedtke Shreya KurdukarRama Coimbatore

Jongcheon LimSarwat Amin Peter ZossLeRayah Neely-Brown

Maria Feucht

Angie Baron

*TOP ROW: Graduate Students (alphabetical order). BOTTOM ROW: Undergraduate Students (alphabetical order)

Youssef Beshay

Nathan Govindarajan

Chris Kannmacher Damen WilsonRahaf Salim

Hailey Haglid
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11Confidential & Proprietary

INTELLIGENT INTEROPERABLE THERAPY

An artificially intelligent 
medical device needs:
• DATA without taxing battery 

life
• Data-driven selection of 

treatment dose and duration
• Secure, interoperable 

integration with smart devices 

BIOCOM LAB VISION

Primary Applications of Interest
• Gastroparesis
• Anxiety and depression
• Chronic pain (e.g., from PTOA)
• Immune modulation
• Diabetes

Ward BioCom Lab | 2/21/23

Issued Patents:
US Patent #: 10,335,547
US Patent #: 10,517,791
US Patent #: 11,511,111
PCT #: WO2013063111

12

100 million Americans

$635 billion economic burden

Pain
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13

The Scream
(‘Skrik’)

Edvard Munch, 1893
(oil, tempera and pastel)
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Sorrowing Old Man
(‘At Eternity’s Gate’)

Vincent van Gogh, 1890
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15

Is your pain running rampant?

16

We naturally want a quick escape

…but we also want to be safe.
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17

We put up a good fight when we can…

…but pain can also leave us feeling weary, sad and lonely
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Today we will learn about options to safely manage pain

…so that we can get back to what matters most.
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19

PART 1: DEFINING PAIN AND ADDICTION
1. WHY DO WE HURT?
2. WHERE DO WE HURT?
3. WHAT CAN WE DO ABOUT IT?

PERSONALIZED PAIN MANAGEMENT SOLUTIONS 20

THESE ARE OUR 
MESSENGERS. 

Human Vagus Nerve – Left/High Thoracic

19
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[1] http://www.bloglog.com/images/blog_posts/67729/blog_83886_1353407159.jpg
[2] http://thesmartclinic.com/wp-content/uploads/2013/06/SMART-pillquestion.jpg

Solution 
Epidemic

Solution 
Epidemic

Source: World Health 
Organization
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22



12

5/3/2023

Pain Definitions

23

Acute pain: 0 to 1 month
Subacute pain: 1 to 3 months
Chronic pain: 3 or more months

From Chronic Pain Medical Treatment Guidelines, 2009 (8 C.C.R. §§9792.20 – 9792.26):

Chronic Pain: “Any pain that persists beyond the anticipated time of healing.”

Types of Pain (broad categories):
1. Nociceptive pain: Nociceptive pain is the pain caused by activation of nociceptors, 

which are sensory neurons found throughout the body.
• A nociceptor is “a receptor preferentially sensitive to a noxious stimulus or to a 

stimulus which would become noxious if prolonged.” 

2. Neuropathic Pain: Neuropathic pain is “pain initiated or caused by a primary lesion or 
dysfunction of the nervous system.”
• Normal nociception would not be considered dysfunction of the nervous system. 

[1] https://www.statista.com/statistics/1189525/chronic-pain-adults-prevalence-by-age-us/

24

100 million Americans

$635 billion economic burden

Pain

1. Burn Pain

2. Cancer Pain

3. Dental/Facial Pain

4. Migraine Headache Pain

5. Musculoskeletal Pain

6. Neuropathic Pain

7. Obstetrical Pain

8. Pediatric Pain

9. Surgical and Trauma Pain

Types of Chronic Pain

23

24
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Most Common Types of Pain Among Elderly Adults (65+ old)

25

Source: Olson K. Pain and Aging. Pract Pain Manag. 2015;15(5). URL: https://www.practicalpainmanagement.com/pain/pain-aging

Chronic Pain in the US: A Snapshot

26
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Chronic Pain Abroad: A Snapshot from 1.5M Australians
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Opioid Prescriptions Among Elderly Adults (65+ years old)

28

Source:
A.S. Moriya and G.E. Miller. 
(2018). “STATISTICAL BRIEF 
#515: Any Use  and Frequent 
Use of Opioids among Elderly 
Adults in 2015-2016.”

URL: 
https://meps.ahrq.gov/data_
files/publications/st515/stat5
15.shtml
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Most Common Barriers to Pain Management

29

[1] McKenna Bradford E, Hartzell M, Asih S, Hulla R, Gatchel R, Robeck I. Pain Management in the Elderly: Treatment Considerations. Pract Pain Manag. 2015;15(1).

Current Approaches: Individualized, Multimodal, 
Multidisciplinary

30

[1] U.S. Department of Health and Human Services (2019, May). Pain Management Best Practices Inter-Agency Task Force Report: Updates, Gaps, Inconsistencies, and 
Recommendations. Retrieved from U. S. Department of Health and Human Services website: https://www.hhs.gov/ash/advisory-committees/pain/reports/index.html
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The Biopsychosocial Model for Pain Management

31
[1] Rankin, Linda. (2020). Chronic pain: from the study of student attitudes and preferences to the in vitro investigation of a novel treatment strategy.
[2] Image source: European Pain Federation. URL: https://europeanpainfederation.eu/what-is-the-bio-psycho-social-model-of-pain/ 

Biological: Refers to the level of pain 
signals picked up by your nociceptors (i.e., 
pain sensing neural endings)

Psychological: Refers to your perception 
of pain and how it is influenced by 
thought processes, experiences, and 
emotions

Social: Refers to social and family support, 
along with things like level of education, 
cultural beliefs, daily activities, etc.

Examples of Individualized Pain Management and Care

32

[1] U.S. Department of Health and Human Services (2019, May). Pain Management Best Practices Inter-Agency Task Force Report: Updates, Gaps, Inconsistencies, and 
Recommendations. Retrieved from U. S. Department of Health and Human Services website: https://www.hhs.gov/ash/advisory-committees/pain/reports/index.html

31
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33

PART 2: PAIN MANAGEMENT OPTIONS
1. DRUG-BASED APPROACHES
2. DEVICE-BASED APPROACHES
3. DRUG-FREE APPROACHES

Revised WHO Analgesic Ladder: Step 1 Analgesics

34

Source: Kalorama Information, “World Market for Pain Management.” May 2013. 

33
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Revised WHO Analgesic Ladder: Step 2 Analgesics

35

Source: Kalorama Information, “World Market for Pain Management.” May 2013. 

Revised WHO Analgesic Ladder: Step 3 Analgesics

36

Source: Kalorama Information, “World Market for Pain Management.” May 2013. 

35
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Current Guidelines for Prescribing Opioids for Pain 
Management: Acute Pain

Key Takeaways from The 2022 CDC Clinical Practice Guideline

 Emphasizes use of non-opioid medicines or exercise for short 
term “acute” pain (musculoskeletal pain, neck/low back pain, 
headache, or minor surgeries)

• Oral or topical NSAIDs

• Exercise (under physician guidance)

 Opioids are recommended for acute pain when:

• benefits are expected to clearly outweigh risks

• pain is moderate-to-severe and NSAIDs cannot be taken

 When opioids are prescribed:

• Recommend lowest possible dose for shortest duration

• Recommend a tapering protocol if taken for longer than a few days

37

[1] Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC Clinical Practice Guideline for Prescribing Opioids for Pain — United States, 2022. MMWR Recomm Rep 2022;71(No. RR-3):1–95. 

https://www.precisionpaincarerehab.com/blog/musculoskeletal-pain-19002.html

Current Guidelines for Prescribing Opioids for Pain 
Management: Chronic Pain

Key Takeaways from The 2022 CDC Clinical Practice Guideline

 When pain is subacute (lasting 1-3 months):

• Recommend that clinician reassess treatment goals, benefits, risks, and 
other factors before continuing patient on opioid therapy

• Same applies to chronic pain management, but often with a more 
patient-tailored treatment and assessment plan

 Other new guidelines in the 2022 edition:

• Describes how new treatment provider approaches maintenance of 
opioid-based treatment of tapering of treatment

• Describes approaches that clinicians can use to personalize treatment 
plans for managing pain and for tapering off of opioid pain medications 
based perceived or real risks to patient

• General dosing principles are favored over specific levels/quantities 
(such as from a table based on weight, age, etc.)

38

[1] Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC Clinical Practice Guideline for Prescribing Opioids for Pain — United States, 2022. MMWR Recomm Rep 2022;71(No. RR-3):1–95. 

https://quantumpainsports.com/acute-pain/
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Four Key Themes to the 2022 CDC Clinical Practice Guideline

1. “There are persistent barriers to access to pain care and evidence-based treatment”

2. “Shared decision making by patients and clinicians is critical”

3. “Discontinuing opioids after extended use can be very challenging and potentially harmful, 
especially if doses are tapered rapidly or patients do not receive effective support”

4. “New recommendations need to communicated and implemented carefully”

39
[1] Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC Clinical Practice Guideline for Prescribing Opioids for Pain — United States, 2022. MMWR Recomm Rep 2022;71(No. RR-3):1–95. 
[2] https://yourfamilymedical.com/who-is-treated-by-geriatric-medicine/ 

40

PART 2: PAIN MANAGEMENT OPTIONS
1. DRUG-BASED APPROACHES
2. DEVICE-BASED APPROACHES
3. DRUG-FREE APPROACHES

39

40
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Ancient Remedy: 
Electric Fish

[1] George Duperon. 2014. “Electric Fish.” http://www.3dartistonline.com/image/9321/electric_fish.

Ancient Remedy: 
Electric Fish

[1] Golovac, Stanley. “Spinal cord stimulation: uses and applications.” Neuroimaging clinics of North America 20 2 (2010): 243-54 
[2] Perdikis P. Transcutaneous nerve stimulation in the treatment of protracted ileus. S Afr J Surg. 1977 Jun;15(2):81-6. PMID: 302491.

41
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The Modern 
“Electric Fish”

NeuroMD TENS Unit

Spinal Cord Stimulator
(Implantable)

How do stimulators block pain?

44

“Ouch!”

Pain Signals

“It tingles!”

Tingling 
Sensation

Spinal Cord 
Stimulator

43

44
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What are the shortcomings?

45

“It tingles!”

Tingling 
Sensation

Spinal Cord 
Stimulator

• 2+ years to efficacy. Why?
– The patient is not part of the 

feedback loop

– Each patient is forced to use a 
“one-size-fits-all” device

• Once efficacy is reached, it 
rapidly declines over days to 
weeks. Why?
– Body naturally adapts to a 

constant stimulus

– Drugs, temperature, and other 
environmental factors influence 
the effect of the stimulus

X

A Promising Emerging Spinal Cord Stimulator: Evoke

46

Saluda Medical Evoke® 
Closed-loop Spinal Cord 
Stimulator

This SCS system locks 
onto the spinal cord 
pathways that are known 
to mediate the pain 
relieving effect.

It has achieved efficacy 
rates of up to 90% in 
clinical trials

45

46
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47

PART 2: PAIN MANAGEMENT OPTIONS
1. DRUG-BASED APPROACHES
2. DEVICE-BASED APPROACHES
3. DRUG-FREE APPROACHES

Restorative Therapies for Pain Management

48

Geriatric Physical Therapy: Designed to 
restore strength and flexibility, helping to 
limit musculoskeletal pain and other pains 
from surgery, fractures, Rheumatoid 
arthritis and osteoarthritis

What to expect: 
• Stretching and guided exercise
• Aquatic therapy
• Hands-on therapy
• Deep tissue massage
• Electrical stimulation
• Icing, heating
• Cognitive Behavioral Therapy for Chronic Pain
• Other custom approaches based on your need

47

48
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Summary

49

The new guidelines and model for pain 
management have been designed to keep 
you in charge of your own health, but to 
also provide safety stops to ensure that 
your pain medication dose is as low as 
possible and duration as short as 
necessary.

A comprehensive approach to pain 
management, encompassed by the 
Biopsychosocial Model, will help ensure 
that your mental and spiritual health 
needs are addressed alongside your pain 
management needs.

50

Thank You!
Email: mpward@purdue.edu

49
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Armchair Exercises 

Lead by David Caldwell 

Securing our Financial System 

Purdue University Retirees Association

April 19, 2023

Jerry Lynch
Professor Emeritus of Economics

Daniels School of Business
Purdue University

51
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Overarching View of the 
Economy

• Output and Employment
• GDP- $26 Trillion
• Real GDP Growth 2.5-3.0% range – not bad 

• Employment-Unemployment
• Unemployment Rate- 3.5% very low
• Employed – Labor Force Participation Rate

62.5%; in 2000 67% 

Overarching View of the 
Economy

• Inflation Rate
• Current Inflation for last year 6%
• Core Inflation minus Food and Energy-5.0%

• Deficit and Debt
• Deficit/GDP– 5.4%;2019- 4.0%;2020 -14.8%
• Total Debt/GDP – 120%
• In 2010 – 64%

53
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What are the Sources of your 
Retirement Incomes

• Social Security
• Fixed Interest Assets
• Equities

Social Security – Short Term and 
Long Term

• Tied to CPI – Index May Change

• Seems to be inviolate

• Long Term Prospects Less Certain

• Population Changes

• Potential Funding Changes

55
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Interest Rates and Inflation

• Inflation from both Supply Side

and Demand Side Shocks

• Supply Side takes time

• Demand Side up to Fed

• Fed Increased Money Supply;

now constricts and interest rates rise

Deficits and Debt

• Higher Deficits push up Interest Rates

• Fed Increases Money Supply to keep low

• Interest on Debt from Taxes

• Rising DEBT/GP and Rising Interest Rates

make this a little understood problem

57

58



30

5/3/2023

Equities

• Depend on Expected Profits and

Interest Rates

• Low interest fueled the boom

• Profits Driven by State of Economy

• Taxing Unrealized Capital Gains???

Program Break 

Please visit the vendors, 
restrooms, grab refreshments 
and visit with other attendees. 

Session will resume at 11:30 AM

59
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MENTAL HEALTH FOR 
SENIORS 

Moderated by:
Sue Scholer

Presented by: 
• Sheri Moore National Alliance on Mental Illness 

(NAMI) West Central Indiana
• Brandi Christianson from Mental Health 

America
• Sgt. John Yestrebsky from the Lafayette Police 

61
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NOON 
BREAK 

Instructions by Lauren Johnson, Beck 
Center Manager 

Reminder:
Your entrée selection is listed on the 
back of your name badge. 
Please visit our exhibit room open until 
1:30 PM

85
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AFTERNOON 
ANNOUNCEMENTS
• Conference planning committee
• Hospitality committee
• Purdue Conferences 
• Hall of Music

KEYNOTE 
PRESENTATION: 
LIFE IS MADE UP OF 
UNEXPECTED THINGS 
Featuring Mayor John 
Dennis

87
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LIBRARY SERVICES AVAILABLE 
FOR SENIORS

Moderated by:
Tom Turpin

Presented by: 
• Jos Holman from the Tippecanoe County Library
• Nick Shenkel from the West Lafayette Library 

• Rebecca Richardson from Purdue Libraries

PURDUE UNIVERSITY 
LIBRARIES AND 
SCHOOL AND 
INFORMATION STUDIES

Rebecca Richardson
Associate Dean for Collections & Access
PURA Annual Spring Conference
April 19, 2023
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103

THANK YOU
Rebecca Richardson
rarichar@purdue.edu
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FRIENDLY 
REMINDERS
Please complete both sides of your 
program evaluation (yellow form). Please 
leave it on your table as you depart.

PURA Website: www.purdue.edu/retirees

HAIL PURDUE Lead by Roy Johnson 

105


