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. Frailty in practice
|. Accelerometry and frailty
ll.Experience taking tech from idea to efficacy
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How did I begin as a geriatrician and end up 1n tech research?
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Physical frailty reflects impaired physiology
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Walston 2017, figure adapted with permission

1) Hubbard 2009 J Cell Mol Med; 2) Travison 2011 J Clin Endocrinol Metab.; 3) Michelon 2006 J Gerontol A Biol Sci Med Sci.;
Frisoli 2011 Bone.; 4) Shlipak 2004 Amer J Kidney Dis; 5) Collerton 2012 Mech Aging Dev, 6) Mitnisky 2015 BMC, 7) Johar 2014
J Clin Endocrinol Metab, 8) Parvaneh 2015 Gerontology; 9) Varadhan ,et al, J Gerontology, 2014; 10) Kalyani R, et al Lancet 2014;
11) Leng, et al., Aging 2004; 12) Walston, J et al Archives IM 2002; 13) Lopez-Otin et al, Cell 2013



Frailty measurement included 1n guidelines and best practices

Early guidance

Age-Friendly Health Systems: A Guide to Using the 4Ms in the Care of Older Adults
— Mobility assessment at all encounters and visits

Frailty Screening Expert Recommendations
— 270 years
— 2= 5% weight loss in prior year

Symptom / Event Triggers

— During a fall evaluation

— Prior to elective procedures

— At the time of diabetes treatment decision making

— At the time of cancer treatment decision making

— At the time of valvular disease treatment decision making

https://www.johnahartford.org/dissemination-center/view/book-age-friendly-health-systems-a-guide-to-using-the-4ms-while-caring-for-older-adults
Morley JE, Vellas B, van Kan GA, et al. Frailty consensus: a call to action. J Am Med Dir Assoc 2013;14:392-7.

Chow W, Ko C, Rosenthal R, Esnaola N. ACS NSQIP / AGS Best Practice Guidelines: Optimal Preoperative Assessment of the Geriatric Surgical Patient. 2012.
N. M. Saur, B. R. Davis, |. Montroni, et al. Dis Colon Rectum, 2022, 65, 473-488.

Summary of the Updated AGS/British Geriatrics Society clinical practice guideline for prevention of falls in older persons. J Am Geriatr Soc. 2011;59(1):148-57. PubMed PMID: 21226685.

American Diabetes Association. 2017 Standards of Medical Care in Diabetes. Diabetes Care. 2017;40(Supplement 1).

Wildiers H, Heeren P, Puts M, et al. International Society of Geriatric Oncology consensus on geriatric assessment in older patients with cancer. J Clin Oncol. 2014;32(24):2595-603. PubMed ID: 25071125.
Vahanian A, Alfieri O, Andreotti F, et al. Guidelines on the management of valvular heart disease (version 2012): the Joint Task Force on the Management of Valvular Heart Disease of the European Society of
Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery (EACTS). Eur J Cardiothorac Surg. 2012;42(4):S1-44. PubMed ID: 22922698.


https://www.johnahartford.org/dissemination-center/view/book-age-friendly-health-systems-a-guide-to-using-the-4ms-while-caring-for-older-adults

The Successful Aging & Frailty Evaluation (SAFE)™ Clinic




Frailty implementation into practice continues to face challenges.

1) 15-20 minute in-person measurement required.

2) Insufficient long-term programming to manage frailty

Bandeen-Roche K, Gross AL, Varadhan R, Buta B, Carlson MC, Huisingh-Scheetz M, et al. J Gerontol A Biol Sci Med Sci. 2019.

Huisingh-Scheetz M, Martinchek M, Becker Y, et al. JAMDA. 2019. PubMed PMID: 30737166.

Huisingh-Scheetz M, Buta B, Bandeen-Roche K, et al. J Gerontol B Psychol Sci Soc Sci. 2021;76(Supplement_3):5299-s312.

White DK, Neogi T, Nevitt MC, et al. J Gerontol A Biol Sci Med Sci. 2013;68(4):456-464

Huisingh-Scheetz M, Buta B, Abaoud A, Bandeen-Roche K, Danilovich M, Hall J, Harrell E, Hawkley L, Lach H, Martinchek M, Mathur A, Mir N, Nieman C, Toto P, Boot W. 2021. Gerontological
Society of America Virtual Functional and Frailty Measurement Tip Sheets. The Gerontological Society of America. Available at
https://www.geron.org/images/documents/VirtualFunctionalandFrailtyMeasureBestPractices.docx

Huisingh-Scheetz M, Buta B, Abaoud A, Bandeen-Roche K, Danilovich M, Hall J, Harrell E, Hawkley L, Lach HL, Martinchek M, Mathur A, Mir N, Nieman C, Toto P, Boot W. 2021. Tip Sheets for
the Synchronous, Remote Administration of Objective Functional and Frailty Measures Among Community-Dwelling Older Adults Using Video Conferencing. The Gerontological Society of
America. Available at https://www.geron.org/images/documents/TechSIGtipsheet.pdf.

=73 THE UNIVERSITY OF
<y CHICAGO MEDICINE


https://www.geron.org/images/documents/VirtualFunctionalandFrailtyMeasureBestPractices.docx
https://www.geron.org/images/documents/TechSIGtipsheet.pdf

.4 THE UNIVERSITY OF

CHICAGO

MEDICINE

Reimagining Older Adult Care



Patients must come to us.
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Can we expand (improve) our reach?

Catchment Area
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Accelerometers

« Wearable, non-invasive devices (hip, wrist, ankle, thigh, chest...)
« Collect continuous acceleration data (passive, 3-7+ days, real life)
« Frailty = activity, gait speed, strength

« Acceleromtry - seemed like a good surrogate candidate

Wrist Thigh Chest

Older adult research studies with accelerometry:
* National Health and Nutrition Examination Survey (NHANES)
* United Kingdom Biobank
* Baltimore Longitudinal Study on Aging (BLSA)
* Study To Understand Vitamin D in Falls Reduction in You
* National Social Life, Health and Aging Project (NSHAP)
* Peripheral Artery Disease Study of Latinos
== THE UNIVERSITY OF * Atherosclerosis Risk in Communities study

CHICAGO MEDICINE * National Health and Aging Trends Study (NHATS)
* Lifestyle Interventions and Independence for Elders (LIFE)




Moderate and Vigorous Activity Participation Among U.S. Older Adults is low.

Mean minutes per day above 2020 & 5999 hip accelerometry count cut points

Males Females
Age Moderate Vigorous Moderate Vigorous
60-69 16.3 min 0.4 min 12.3 min 0.1 min
70+ 8.6 min 0.1 min 5.4 min 0.0 min

Will accelerometry patterns really be able to differentiate aging outcomes?

Troiano RP, Berrigan D, Dodd KW, Masse LC, Tilert T, McDowell M. Physical activity in the United
States measured by accelerometer. Med Sci Sports Exerc. 2008;40(1):181-8. Epub 2007/12/20.
doi: 10.1249/mss.0b013e31815a51b3 [doi]. PubMed PMID: 18091006.
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Activity level 1s associated with many aspects of older adult health.

Accelerometry + Covariates = Health Outcome

Huisingh-Scheetz M, et al, J of Gerontology: Series B Psychological Sciences and Social Sciences, 2014.
Palmerini L, Bagala F, et al. Sensors (Basel). 2015;15(5):11575-11586.

Huisingh-Scheetz M, et al, Archives of Gerontology and Geriatrics., 2016.

Huisingh-Scheetz M, et al, J of the Amer Geriatrics Society, 2016

Kocherginsky M, Huisingh-Scheetz M (co-first author), PloS One, 2017

Ho E, et al, BMC Public Heatlh, 2018

Huisingh-Scheetz M, et al, J of Gerontology: Series A Biological Sciences and Sciences, 2018.
Schrack J, et al, J of Gerontology: Series A Biological Sciences and Sciences, 2018

Urbanek JK, Zipunnikov V, Harris T, et al. J Gerontol A Biol Sci Med Sci. 2018;73: 676-681.
Urbanek JK, Zipunnikov V, Harris T, et al. Physiol Meas. 2018;39: 02NT02.

Schrack JA, Kuo PL, Wanigatunga AA, et al. J Gerontol A Biol Sci Med Sci. 2019;74: 560-567.
Karas M, Bai J, Straczkiewicz M, et al. Stat Biosci. 2019;11: 210-237.

Strain T, Wijndaele K, Dempsey PC, et al. Nat Med. 2020.

Huisingh-Scheetz M, et al, J of Gerontology: Series A Biological Sciences and Sciences, 2021.
Rubin D et al, Digital Biomarkers, 2022

Shi C et al, Nature Aging, 2022

Wanigatunga AA, Chiu V, Cai Y, et al. Med Sci Sports Exerc. 2023;55(2):281-8.

Wanigatunga AA, Liu F, Urbanek JK, et al. J Aging Phys Act. 2023;31(3):408-16. Epub 20221013.
Wanigatunga AA, Cai Y, Urbanek JK, et al. J Gerontol A Biol Sci Med Sci. 2022;77(9):1882-9.
Wanigatunga AA, Liu F, Wang H, et al. A. J Alzheimers Dis. 2022;88(2):459-69.
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Accelerometry provides high resolution logs of mobility.
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Accelerometry measures are associated with & predict frailty & function

; Mod-Vig Activit
Sedentary Behavior Activity Fragmentation s Y

Activity Timing : I _
\ Frailty & Physical Function Stride Amplitude

/
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Ny

Performance tests

Stride-to-Stride Varlabllty
Circadian patterns
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The accelerometry measures may provide unique information

>100 Circadian & Activity Accelerometry Metrics
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Accelerometry pair correlation range: =-0.01 to 0.91

Image from: Shi C, Babiker N, Urbanek JK, Grossman RL, Huisingh-Scheetz M, Rzhetsky A (co-senior authors)). Free-living wrist and hip accelerometry
forecast cognitive decline among older adults without dementia over 1- or 5-years in two distinct observational cohorts. Npj Aging 2022;8:7.



Remote, non-invasive measures of physiology & function are now broad!

Geographic location
Cognition Sound exposure

Light exposure

Sensory function Environment temperature

Living patterns Medication, microwave, fridge use
OO0 Self-administered capillary blood draws

WiFi connectivity and use _
. . Continuous glucose

Trachea vibrations Oxygen saturation

Activity Skin temperature

Sleep
Heart rate & variability

Circadian rhythm _ _
Microbiome

Arm and leg swin
& & Symptoms & questionnaires

Gait speed Functional reach
Body composition Balance
Insole pressure Falls

Reaction time

_ . Physical function performance
Sit-to-stand  Urine

Arm flexion

Can we create a remote frailty surrogate measure?

This Photo by Unknown Author is licensed under CC BY-SA


https://en.wikipedia.org/wiki/File:Stick_Figure.svg
https://creativecommons.org/licenses/by-sa/3.0/

Rapid Geriatric Assessment

cocoATETWIFI ®  11:54AM ® 3 0% >

CONNECT WITH THE PATIENT

&) Stanford
 MEDICINE

Welcome
umie)  43.3673 DASI 58.2
VO, (peak) 346
: p 120 ActiveSteps:  [INJA
Register Historical Steps: 3651788

T Tl 10174

18ing n, you agree with ¢

( Terms of Use

o Distance ) 1028.31

VASCTRAC

APeripheral Artery Disease Study

Sw’

ramework of FAT System

T EPTEE

Current calibrations:
Shake threshold: 2
Shake timeout: 400

ICOPE

Handbook App

Shake Threshold

Shake Timeout:

| s od _—
11/05/2011 12:00: po- @
L = o . Test
—SECLIN AN, seteompes ) sy
Accelerometer Instruc = | et by Lappng.
4 ey E
Need Help | |
502 ®no(Oves Weicoma 10 he o
(50-1 Mobile SAGE-AF Study Dmrara vemamn
Jst— -
00:00 oo % World Health
. ot b {‘_} Organization
.

Ui

=

CuAL UIC LWL Dy StLiL,

7//}};;/
wy,

Lamp

lmp
living

-

7

Chair

Modes of Frailty Assessme

-

Lower back (18/28)
Shema-Shiratzky 2019 H
ead (2/28)
Zhang 2018
8ymes 2018 S :;‘:;’;S‘;D"
Teu 2018 Upper back (1/28) 9
Loske 2018 PP (1/28)
Drover2017 ~ Ameli2017 w
Brodie 2016 s Forearm (1/28)
Grimpampi 2015 AN
Juen 2015 Chest (3/28) e
Juen 2014 o - Retory 2019 2
Annegarn 2012 NG ” e » Annegarn 2012 e
Dandu 2018 N * Galin-Mercant 2019 Wrist (4/28) |
Cheng 2017 ~ Jimenez-Moreno 2018
Gong 2015 Dandu 2018
:lva zr?(:zoﬂ +7 Gong 2016
jowe " .
o ooss Shank (8/28) Thigh (5/28) Ameli 2017
Ameli 2017 Byrnes 2018 Byrnes 2018
Teufl 2018 Teufl 2018
Loske 2018 _ - = Loske 2018 \
Drover 2017 Ameli 2019 . Hand (1/28)
Christensen 2015 X Amell 2017 4 Ameli 2017
Ameli 2019 Y
Howeroft 2017 \ X
Ameli 2017 X \ i
\ Hip (4/28
\ Foot (5/28) \ Hip (4/28)
2
Ankle (7/28) Zhang 2018 \ D:"‘;:m“
Shema-Shiratzky 2019 Teufl 2018 % Waugh 2019
Proess| 2018 e LNiRIEE Engelhard 2016
Jimenez-Moreno 2018 _ =" Beausoleil 2019
Dandu 2018 - Ameli 2019



References

Montemurro A, Ruiz-Cardenas JD, Martinez-Garcia MDM, Rodriguez-Juan JJ. Validity of an iPhone App to Detect Prefrailty and Sarcopenia Syndromes in Community-Dwelling Older Adults: The Protocol for a Diagnostic Accuracy Study. Sensors (Basel, Switzerland). Aug 11 2022;22(16)doi:10.3390/522166010
Merchant RA, Hui RJY, Kwek SC, et al. Rapid Geriatric Assessment Using Mobile App in Primary Care: Prevalence of Geriatric Syndromes and Review of Its Feasibility. Frontiers in medicine. 2020;7:261. doi:10.3389/fmed.2020.00261

Tan LF, Chan YH, Tay A, Jayasundram J, Low NA, Merchant RA. Practicality and Reliability of Self Vs Administered Rapid Geriatric Assessment Mobile App. The journal of nutrition, health & aging. 2021;25(9):1064-1069. doi:10.1007/s12603-021-1672-9

Chang R, Low H, McDonald A, Park G, Song X. Web-based software applications for frailty assessment in older adults: a scoping review of current status with insights into future development. BMC Geriatr. Dec 18 2021;21(1):723. doi:10.1186/s12877-021-02660-6

BeFitMe. https://befitme.covenant-data.com/

Walston J. Frailty Assessment Calculator. https://www.johnshopkinssolutions.com/solution/frailt

Online tool to calculate Frailty Index (Fl). Beth Israel Deaconess Medical Center. https://www.bidmc.org/research/research-by-department/medicine/g

Solomon J, Moss E, Morin JF, et al. The Essential Frailty Toolset in Older Adults Undergoing Coronary Artery Bypass Surgery. Journal of the American Heart Association. Aug 3 2021;10(15):020219. doi:10.1161/jaha.120.020219

Hurt CP, Lein DH, Jr., Smith CR, et al. Assessing a novel way to measure step count while walking using a custom mobile phone application. PLoS One. 2018;13(11):e0206828. doi:10.1371/journal.pone.0206828

Fontecha J, Hervas R, Bravo J, Navarro FJ. A mobile and ubiquitous approach for supporting frailty assessment in elderly people. Journal of medical Internet research. Sep 4 2013;15(9):e197. doi:10.2196/jmir.2529

Garcia-Villamil G, Neira-Alvarez M, Huertas-Hoyas E, Ramén-Jiménez A, Rodriguez-Sanchez C. A Pilot Study to Validate a Wearable Inertial Sensor for Gait Assessment in Older Adults with Falls. Sensors (Basel, Switzerland). Jun 24 2021;21(13)d0i:10.3390/s21134334

Fontecha J, Hervas R, Bravo J, Navarro J. A mobile and ubiquitous approach for supporting frailty assessment in elderly people. Article. Journal of Medical Internet Research. 2013;15(9)e197. doi:10.2196/jmir.2529

Rubin DS, Ranjeva SL, Urbanek JK, Karas M, Madariaga MLL, Huisingh-Scheetz M. Smartphone-Based Gait Cadence to Identify Older Adults with Decreased Functional Capacity. Digital biomarkers. May-Aug 2022;6(2):61-70. doi:10.1159/000525344

Rens N, Gandhi N, Mak J, et al. Activity data from wearables as an indicator of functional capacity in patients with cardiovascular disease. PLoS One. 2021;16(3):e0247834. doi:10.1371/journal.pone.0247834

Trymbulak K, Ding E, Marino F, Wang Z, Saczynski JS. Mobile health assessments of geriatric elements in older patients with atrial fibrillation: The Mobile SAGE-AF Study (M-SAGE). Cardiovascular digital health journal. Nov-Dec 2020;1(3):123-129. doi:10.1016/j.cvdh;j.2020.11.002
Storm FA, Cesareo A, Reni G, Biffi E. Wearable Inertial Sensors to Assess Gait during the 6-Minute Walk Test: A Systematic Review. Sensors. 2020;20(9). doi:10.3390/520092660

Zahiri M, Wang C, Gardea M, et al. Remote Physical Frailty Monitoring-The Application of Deep Learning-Based Image Processing in Tele-Health. /EEE access : pructlcul innovations, open solutions. 2020;8:219391-219399. doi:10.1109/access.2020.3042451

Rubin DS, Dalton A, Tank A, et al. Development and Pilot Study of an iOS Smartphone Application for Perioperative Functional Capacity and Igesia. Sep 18 2019;d0i:10.1213/ane.0000000000004440

Sanchez-Rodriguez D, Piccard S, Dardenne N, Giet D, Annweiler C, Gillain S. Implementation of the Integrated Care of Older People (ICOPE) App and ICOPE Monitor in Primary Care: A study protocol. J Frailty Aging. 2021;10(3):290-296. doi:10.14283/jfa.2021.22

Sanchez-Rodriguez D, Annweiler C, Gillain S, Vellas B. Implementation of the Integrated Care of Older People (ICOPE) App in Primary Care: New Technologies in Geriatric Care during Quarantine of COVID-19 and Beyond. J Frailty Aging. 2021;10(2):139-140. doi:10.14283/jfa.2020.24
Kalantarian H, Alshurafa N, Le T, Sarrafzadeh M. Monitoring eating habits using a piezoelectric sensor-based necklace. Computers in Biology and Medicine. 2015/03/01/ 2015;58:46-55. doi:https://doi.org/10.1016/j.compbiomed.2015.01.005

Charlon Y, Campo E, Brulin D. Design and evaluation of a smart insole: Application for continuous monitoring of frail people at home. Expert Systems with Applications. 2018/04/01/ 2018;95:57-71. doi:https://doi.org/10.1016/j.eswa.2017.11.024

Dyrstad SM, Hansen BH, Holme IM, Anderssen SA. Comparison of self-reported versus accelerometer-measured physical activity. Medicine and science in sports and exercise. Jan 2014;46(1):99-106. doi:10.1249/MSS.0b013e3182a0595f

Kocherginsky M, Huisingh-Scheetz M, Dale W, Lauderdale DS, Waite L. Measuring Physical Activity with Hip Accelerometry among U.S. Older Adults: How Many Days Are Enough? PLoS One. 2017;12(1):e0170082. doi:10.1371/journal.pone.0170082

Huisingh-Scheetz MJ, Kocherginsky M, Magett E, Rush P, Dale W, Waite L. Relating wrist accelerometry measures to disability in older adults. Arch Gerontol Geriatr. Jan-Feb 2016;62:68-74. doi:S0167-4943(15)30056-X [pii]10.1016/j.archger.2015.09.004 [doi]

Huisingh-Scheetz M, Wroblewski K, Kocherginsky M, et al. The Relationship Between Physical Activity and Frailty Among U.S. Older Adults Based on Hourly Accelerometry Data. The journals of gerontology Series A, Biological sciences and medical sciences. Apr 17 2018;73(5):622-629. doi:10.1093/gerona/glx208
Ho EC, Hawkley L, Dale W, Waite L, Huisingh-Scheetz M. Social capital predicts accelerometry-measured physical activity among older adults in the U.S.: a cross-sectional study in the National Social Life, Health, and Aging Project. BMC Public Health. Jun 27 2018;18(1):804. doi:10.1186/512889-018-5664-6 [doi]
10.1186/512889-018-5664-6 [pii]

Huisingh-Scheetz M, Kocherginsky M, Dugas L, et al. Wrist Accelerometry in the Health, Functional, and Social Assessment of Older Adults. J Am Geriatr Soc. Apr 2016;64(4):889-91. doi:10.1111/jgs.14051 [doi]

Bakrania K, Yates T, Rowlands AV, et al. Intensity Thresholds on Raw Acceleration Data: Euclidean Norm Minus One (ENMO) and Mean Amplitude Deviation (MAD) Approaches. PLoS One. 2016;11(10):e0164045. doi:10.1371/journal.pone.0164045 [doi]

PONE-D-16-10494 [pii]

Véha-Ypyd H, Vasankari T, Husu P, Suni J, Sievdnen H. A universal, accurate intensity-based classification of different physical activities using raw data of acct . Clinical iolc and i imaging. 2015;35(1):64-70.

Van Hees VT, Fang Z, Langford J, et al. Autocalibration of accelerometer data for free-living physical activity assessment using local gravity and temperature: an evaluation on four continents. Journal of applied physiology. 2014;117(7):738-744.

DiJ, Spira A, Bai J, et al. Joint and Individual Representation of Domains of Physical Activity, Sleep, and Circadian Rhythmicity. Statistics in Biosciences. 2019/07/01 2019;11(2):371-402. doi:10.1007/s12561-019-09236-4

Huisingh-Scheetz M, Wroblewski K, Waite L, Huang ES, Schumm LP, Hedeker D. Variability in Hourly Activity Levels: Statistical Noise or Insight into Older Adult Frailty? J Gerontol A Biol Sci Med Sci. Oct 13 2020;d0i:5922594 [pii]

10.1093/gerona/glaa262

Schrack JA, Kuo PL, Wanigatunga AA, et al. Active-to-Sedentary Behavior Transitions, Fatigability, and Physical Functioning in Older Adults. J Gerontol A Biol Sci Med Sci. Oct 24 2018;d0i:5144068 [pii]

10.1093/gerona/gly243 [doi]

Karas M, Urbanek J, Crainiceanu C, Muschelli J, Gherman A. ADaptive Empirical Pattern Transformation (ADEPT). https://martakarass.github.io/adept/index.html.

Karas M, Stra Czkiewicz M, Fadel W, Harezlak J, Crainiceanu CM, Urbanek JK. Adaptive empirical pattern transformation (ADEPT) with application to walking stride segmentation. Biostatistics. Sep 2019;doi:10.1093/biostatistics/kxz033

Urbanek JK, Harezlak J, Glynn NW, Harris T, Crainiceanu C, Zipunnikov V. Stride variability measures derived from wrist- and hip-worn accelerometers. Gait & posture. Feb 2017;52:217-223. doi:10.1016/j.gaitpost.2016.11.045

Urbanek JK, Zipunnikov V, Harris T, et al. Prediction of sustained harmonic walking in the free-living environment using raw accelerometry data. Physiological measurement. Feb 28 2018;39(2):02nt02. doi:10.1088/1361-6579/aaa74d

Urbanek JK, Zipunnikov V, Harris T, Crainiceanu C, Harezlak J, Glynn NW. Validation of Gait Characteristics Extracted From Raw Accelerometry During Walking Against Measures of Physical Function, Mobility, Fatigability, and Fitness. J Gerontol A Biol Sci Med Sci. Apr 17 2018;73(5):676-681. doi:4159875 [pii]
10.1093/gerona/glx174 [doi]

Lorenz RA, Budhathoki CB, Kalra GK, Richards KC. The relationship between sleep and physical function in community-dwelling adults: a pilot study. Fam Community Health. Oct-Dec 2014;37(4):298-306. doi:10.1097/fch.0000000000000046

Fanning J, Rejeski WJ, Chen SH, et al. A Case for Promoting Movement Medicine: Preventing Disability in the LIFE Randomized Controlled Trial. J Gerontol A Biol Sci Med Sci. Oct 4 2019;74(11):1821-1827. doi:10.1093/gerona/glz050

Hajna S, White T, Brage S, et al. Descriptive epit i of changes in objectively measured sedentary behaviour and physical activity: six-year follow-up of the EPIC-Norfolk cohort. Int J Behav Nutr Phys Act. Nov 27 2018;15(1):122. doi:10.1186/s12966-018-0746-5 [doi]
10.1186/512966-018-0746-5 [pii]
Beltran-Valls MR, Janssen X, Farooq A, et al. Longitudinal changes in vigorous intensity physical activity from childhood to adol: head Mif ium Study. J Sci Med Sport. Apr 2019;22(4):450-455. doi:10.1016/j.jsams.2018.10.010

Cohen DA, Han B, Kraus L, Young DR. The trajectory of patterns of light and sedentary physical activity among females, ages 14-23. PLoS One. 2019;14(11):e0223737. doi:10.1371/journal.pone.0223737

Balducci S, D'Errico V, HaxhiJ, et al. Effect of a Behavioral Intervention Strategy on Sustained Change in Physical Activity and Sedentary Behavior in Patients With Type 2 Diabetes: The IDES_2 Randomized Clinical Trial. Jama. Mar 5 2019;321(9):880-890. doi:10.1001/jama.2019.0922

Wanigatunga AA, Gill TM, Marsh AP, et al. Effect of Hospitalizations on Physical Activity Patterns in Mobility-Limited Older Adults. J Am Geriatr Soc. Feb 2019;67(2):261-268. doi:10.1111/jgs.15631

Cochrane SK, Chen SH, Fitzgerald JD, et al. Association of Accelerometry-Measured Physical Activity and Cardiovascular Events in Mobility-Limited Older Adults: The LIFE (Lifestyle Interventions and Independence for Elders) Study.J Am Heart Assoc. Dec 2 2017;6(12)doi:JAHA.117.007215 [pii]
10.1161/JAHA.117.007215 [doi]

Waddell KJ, Strube MJ, Tabak RG, Haire-Joshu D, Lang CE. Upper Limb Performance in Daily Life Improves Over the First 12 Weeks Poststroke. Neurorehabil Neural Repair. Aug 20 2019:1545968319868716. doi:10.1177/1545968319868716

Healy GN, Matthews CE, Dunstan DW, Winkler EA, Owen N. Sedentary time and cardio-metabolic biomarkers in US adults: NHANES 2003-06. Eur Heart J. Mar 2011;32(5):590-7. doi:ehg451 [pii]

10.1093/eurheartj/ehq451 [doi]

Shi C, Babiker N, Urbanek JK, Grossman RL, Huisingh-Scheetz M, Rzhetsky A. Free-living wrist and hip accelerometry forecast cognitive decline among older adults without dementia over 1- or 5-years in two distinct observational cohorts. NPJ Aging. Jun 6 2022;8(1):7. doi:10.1038/s41514-022-00087-w
Li P, Gao L, Gaba A, et al. Circadian disturbances in Alzheimer's disease progression: a prospective observational cohort study of community-based older adults. Lancet Healthy Longev. Dec 2020;1(3):e96-e105. doi:10.1016/52666-7568(20)30015-5

54 | HE UNIVERSITY OF
CHICAGO MEDICINE



https://befitme.covenant-data.com/
https://www.johnshopkinssolutions.com/solution/frailty/
https://www.bidmc.org/research/research-by-department/medicine/gerontology/calculator
https://doi.org/10.1016/j.compbiomed.2015.01.005
https://doi.org/10.1016/j.eswa.2017.11.024
https://martakarass.github.io/adept/index.html

Future Directions

Develop comprehensive scores
o * Quantifying “value add” to clinical care
e Establish thresholds for monitoring

* Test feasibility in routine care

e Establish cost-effectiveness

* EMR integration
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We have very little programming to help frail older adults stay active.

Disrupted cardiovascular, metabolic, or musculoskeletal
physiology." 2

1/5 community-dwelling adults are ‘homebound.34
* Non-White race
*  Multimorbid
 Lowerincome

Reliance on informal caregivers.3-¢
* No formal training
« Target = dyad

No Medicare-covered long-term exercise programming
the home.
« Trials: in-person classes, coaching

m Completely Homebound

® Mostly Homebound
I Never leave home without assistance

Social engagement = physical engagement.0 B Require help and / or have difficulty leaving home
« Relationships motivate & maintain habits™’ ® Not Homebound

Local patients:
«  ~70% minority, 20% impoverished,* frailty & multimorbidity
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Engage

3

Empowering and connecting for a happier, healthier you

Photo br

Website

at the UNIVERSITY of CHICAGO
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Arm curl m
s .-

Voice Activated Device


https://unsplash.com/photos/Ur-PmBdKmlI?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/search/photos/adult-woman-using-phone?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Older adult user

« Custom Alexa skill

* NIA Go4Life Program Exercises

 Audio & visual instructions
 Pictures O

e Music

* Reads encouraging family messages o Back Leg Raise
Overhead Arm Raise

* Auto adjusts intensity
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Care partner user

Patient Summary

» Daily exercise tracking @
» Notices of (in)activity

IGHTS TASKS

« Send and receive messages

S T w T
02 03 04 05

 Data from website are stored on
HIPPA-approved server.
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Tech from 1dea to efficacy: 6 years on a slide

CCDTR Pilot Abramson Pilot P50 “R01”

Stakeholder Focus Focus Usability Efficacy
interviews groups groups Trial Trial
7

\
A

v

Coverage
& Scale

In-Home
Trial

Hussain S, Sanders EBN, Steinert M. Participatory Design with Marginalized People in Developing Countries: Challenges and Opportunities Experienced in a Field Study. In
Cambodia. International Journal of Design; 6 (2), 2012: 91-109.
Hoffman AS, Bateman DR, Ganoe C, et al. Development and Field Testing of a Long-Term Care Decision Aid Website for Older Adults: Engaging Patients and Caregivers in
User-Centered Design. The Gerontologist. 2020;60(5):935-946.



Target group

N=124 Community-Dwelling, African-American,
multimorbid, frail, homebound older adult + care partner

dyads

Inclusion

Prescreen over phone:

> 65 years;

African American;

2+ chronic conditions + homebound:

Can read newspaper w/ glasses; Can hear spoken
voice from 2-ft;

Has a trusted and valued individual in their life 18+
WiFi was NOT required. Hotspots provided.

Screen at baseline assessment:

SPPB score of <8 but >3 /12

Exclusion.

Prescreen over phone:

Moderate to advanced cognitive impairment
Inability to stand unassisted

Inability to understand English

Life expectancy <12 months or enrolled in Hospice
A medical condition unsupervised activity
potentially unsafe



Variable domains

PhysnFaI E Social ReIatlopshlp Social strain
function engagement quality

ST Exercise Voice activated EngAGE
Disabilit
Y Accelerometry frequency device use program use

Tech access, Tech Tech ,
) : Self efficacy
use confidence importance

Cognition Loneliness Depression Stress Comorbidity

.. Objective WiFi
Sensory Caregiving .
. . connectivity
function Mutuality :
quality

Qualitative

Medications feedback

Primary outcomes

Secondary outcomes

g1 THE UNIVERSITY OF
</ CHICAGO MEDICINE Moderators

Perceived barriers and facilitators




Questions for discussion

 What will the future geriatric assessment look like?

 How can we be engaged in the design and planning now?

 How can we advocate for older adults to be engaged in design now?
* How do we ensure health tech does not worsen health disparities?
 How to we ensure we have clinical evidence for the tech?

Thank you!

Email: megan.huisingh-scheetz@bsd.uchicago.edu
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