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* Define self-management N
* Brief overview of apps for disease self-management

— Pain

— Adherence

— Multicomponent
* Development of iManage
* Benefits of co-development
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Self-Management

* health behaviors and related processes that patients
engage in to care for a chronic condition

Socio- Patient
economic Related

Modi AC, Pai AL, Hommel KA, Hood KK, Cortina S, Hilliard ME, et al. Pediatric self-management: a "Children’S“
framework for research, practice, and policy. Pediatrics. 2012;129(2):e473-85. T cheng ing the outcome together
DeBaun MR, Telfair J. Transition and sickle cell disease. Pediatrics. 2012 Nov 1;130(5):926-35.
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Clinical endpoints and patient self-management

» Patient self-management indicators could be used as
clinical endpoints

— American Association of Diabetes Educators (AADE)
 taking medications, problem solving, healthy eating, and reducing risks

Glasgow, R. E., Peeples, M., & Skovlund, S. E. (2008). Where Is the Patient in Diabetes Performance Measures?:
The case for including patient-centered and self-management measures. Diabetes Care, 31(5), 1046-1050. ". Cincinnati

Powers, M. A, et al. (2017). "Diabetes self-management education and support in type 2 diabetes: a joint position P’ Chld , .
statement of the American Diabetes Association, the American Association of Diabetes Educators, and the Academy iarens

of Nutrition and Dietetics." The Diabetes Educator 43(1): 40-53.
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Adoption of Health Technology & =\ cincirnr

CONSUMER ADOPTION
Percent adoption by digital health category

g L 50”

ONLINE HEALTH INFORMATION| ONLINE HEALTH REVIEWS
Historical use of online or mobile resources lp search Historical use of online or mobile resources to find
for specific health topics reviews of doctors or healthcare services

P IRE WebMD e e ZocDoc

I 12 T

WEARABLES GENETIC SERVICES
Ownership of wearable devices that help track key Consumer-driven historical use of genetic-based
health-related factors services including family planning and personal DNA

“# fitbit JAWBONE xzsuncme (&) Counsyl

Source: Rock Health consumer survey data (n = g.017)

! Children’s

changing the outcome together

ROCK
HEAL+H

[ 17~

MOBILE HEALTH TRACKING
Current use of a mobile health application to track one
or more health-related factors

Wloselt! myfitnesspal X

. 7 ]
TELEMEDICINE

Historical use of video-based technologies to receive
medical care or advice from a healthcare professional

American Well DOCTOR

Ramsey, 2017




Mobile Technology

Adherence rates for use of mobile technology for all ages are
around 80%

Smartphone applications appear to be easy to use and are well
accepted by patients with chronic conditions

Technology could be used to support goal setting, give feedback
and promote engagement

Newer field so limited information available on efficacy cost-savings
and efficacy of app-based interventions for pain and adherence

Vardeh D, Edwards R, Jamison R, Eccleston C. There’s an app for that: mobile technology is a new advantage in managing chronic pain.
Pain. 2013;21:1-8. Badawy SM, Kuhns LM. Economic Evaluation of Text-Messaging and Smartphone-Based Interventions to Improve

D, Edwards R, Jamison R, Eccleston C. There’s an app for that: mobile technology is a new advantage in managing chronic pain. Pain.

2013;21:1-8; Badawy SM, Kuhns LM. Texting and Mobile Phone App Interventions for Improving Adherence to Preventive Behavior in
Adolescents: A Systematic Review. JMIR mHealth and uHealth. 2017;5(4).
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Medication Adherence in Adolescents with Chronic Health Conditions: A Systematic Review. JMIR mHealth and uHealth. 2016;4(4); Vardeh ‘ Cincinnati




Self-Management Domains

Pain

Adherence

Multicomponent
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Tracking & Understanding Pain

SickleOScope

< What is your general pain level?
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Future Directions & Sisrens
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\ o Manamement PROMIS for Pain Management
Childrens " " * App for adolescents with sickle cell
National © disease and post-operative back pain
Pete A Ho e 12+ « Uses the NIH Pain Reported Outcomes

. . Measurement Information System

- (PROMIS, www.nihpromis.org) tools for
managing pain

« Currently reserved for research participants

Chest



http://www.nihpromis.org/
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Mango Health — Medication Manager

By Mango Hes'th

W WS

Mango Heslth makes it fun ard 2asy 1o manage vour medica-
tions and supplements In order 1o reach youwr health goals.
We help you take care of you.

Reliable medication remanders
Cirug interaction wammings
Paoints and rewands

Daily Health Diary

Scan

e [H {ade with poue

WFarigEcry [6 bram Fase
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MyMedSchedule Mobile

By MedActionPlan.cam

1 -I:'--!'- | O

Print schedules that are easy to creste, read, and

update

Kezp track of all your medications

VURE T ] ST Mar Behaciils

e m bk

Chink, e W D LT FTERG
e = LI

Bring vaour pill schedule to all youwr medical ard den-
tal appointments

Graphi results o track prosgress
Quick and =asy data enbry

Recehve reminders to take vour medications by tewt ar
email

Apmatidera

Refill reminders help you reorder prescrptians before
they mun out

‘Wworks with MedactionPlan.com f your provider kas it.




Smart Pill Containers

* Pros |
— Familiar to patients \ ﬂ'
— Integrate with mobile apps '
— Patient feedback -
— Possible integration with systems
— Alerts

« Cons
— Complicated setup
— Cost
— Needs wireless
— Indirect measurement

"0 Cincinnati

Q. Children's

tttttttttttttttttttttttttt



App and Sensors Q! Children's
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« Smartphone app and compatible
blood testing sensor - Florida
Atlantic University's College of
Engineering and Computer
Science — NSF

« Smartphone app and wearable
sensor — variations in oxygen
saturation

* |ngestible sensors to measure
medication adherence




Multicomponent
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sickleWell
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Portable Medical Record

Welcome

SIKL

¥ SIKL

Version 1.5.0

ime to SiKL - your medical
| for sickle cell disease.

vhen you need it

KL, your medical history is always
L. If vou've got your iFhona

ior, you've got SiKL. Unlike a
ecord, you'll never run out of sp...

t for emergencies

te a medical summary to show a
or paramedic in an emargancy.

your information

hare your medication details and
ry medical history by email.

1 sending your details straight to

wimd mmnableed soeieboe

o .
e Personal Details

3_3 Medical Contacts

{27 sickle Cell History
{2 other Medical History

p Medication
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Test  Sickle Cell Hig

Sickle Cell Type Haemoglc
Sickle Haerr
Disease

Regular Care

Seen by Hospital Doctor

(—Bl Add Regular Care

Sickle Cell Crisis Histo

Apr-2013 Aplastic o
Managed a

@ Add Crisis

Usual Bloods

Measured On 28-Feb-2(

Oxygen Sats 98 %




Important Notes

Not a comprehensive list of electronic tools — primarily apps

Likely missed some available apps and some currently understudy

No apps focused on health care providers

Goal: an overview of the types of electronic tools and ways they are being
used to promote self-management with a focus on patient-centered tools




Integrating Stakeholders into
App/Intervention Development
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» Sickle Cell specific self-management app

» Co-designed with AYA and Clinicians

* Originally designed to complement a group intervention
 Now being adapted as a standalone app




Teen/YA Demographics

‘ '0 Cincinnati

At Participants &Chidrens

Age, Mean (SD) 19.75 (1.68)

Gender, Male N (% ) 5 (63%)

Family Income i * Providers (N=6;N=10)

g?(()joe(;c%(i%%oo ? (?421(;)) — Variety of backgrounds

$13001-$16000 1 (12(;) (medicine, nursing, social
- ( 00) work, psychology, child life

$30001-$40000 1(12%) & education)

SCD Type

SS, N (%) 7 (87%) — Caring for SCD patients for

SC, N (%) 1(13%) and average of 13.75 years

Education (SD=16.3)

Partial High School 3 (37.5%)

High School Graduate 3 (37.5%)
Partial High College 2 (25%)
DY e




PATIENT MAPPING:
THEMES DAILY LIFE

CARE PROVIDER INTERACTION

SOCIAL ASPECTS OF SCD ATTITUDES TOWARDS
TRANSITIONING




what we LEARNED

time of transition
increased responsibility
increased expectations
peer pressure

normal sickle cell

et care-free

©OLori E. Crosby, PsyD; Cincinnati Children’s HMI Center & Live Well Collaborative



OPPORTUNITY areas

redefine self-
management as a lifestyle
for patients 79

‘ ‘ Only someone with
sickle cell can
79 understand me 5y

(G ‘Enhance ability to € £ Somethinglcansee

come up with a
creative solution

©Lori E. Crosby, PsyD; Cincinnati Children’s Hospital Medical Center & Live Well Collaborative



Does the app engage? Will users persist?




Neurodevelopmental & Cultural
Considerations




Step 1: Information gathering

® |iterature review is to discover subgroup differences
or similarities (e.g. age groups, etc.)

e Qualitative research or surveys for deeper
understanding



Step 2: Preliminary adaptation design

® | anguage translation
® Reading level adjustments
® Culture-specific idioms

® Co-creation — people review and respond to low-
fidelity prototypes

e Usability testing
— Think aloud method



Step 3:

Pilot testing with feedback (iterative process)
Functionality

Instructions

Understanding and technology issues



Step 4: Adaptation refinement

® Refinement based on user feedback from the
previous stage (dress rehearsal)



Prototype

® \isualization

—help connect health, daily life, and
goals

e Customizable
—Profile
—Individual goals
—Reminders (time, back-up)

® Social Interaction
—Team — monitor progress

—Message team members
—Team competition




Evaluation of the Prototype

Feasibility & Acceptability
®Easy to use (4.6/5)
eBeneficial for tracking their SCD (5/5)

® Beneficial for noticing changes in their symptoms
that would help with self-management (4.8/5)




Evaluation of the Prototype

Engagement/Persistence

eTailored to their needs and experiences with SCD
(4.4/5)

® Choose individual self-management goals (4.8/5)

e Communicate with others about their self-
management strategies (4.6/5)**



HOW ARE YOU
FEELING TODAY?

Scroll Down for more



Intervention Development Team

PartiCipatOry Method Increase social support

(open messages)
— 3 AYA
— 3 Interventionists

Customization

3 pict t
(3 picture story) Include in-person when

possible

Increase interactive «
activities App available — wanted to

stay connected

Integrate health behavior 4 _
& 78 Cincinnati

il " Children’s’
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iManage Results Q. Childrens
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 All participants reported iManage was easy to use and
beneficial for SCD management

* App for phone

* Messaging — 1/2

* Most participants felt tracking pain, mood, and action
plan progress were beneficial

— Understanding the relationship between pain and mood




Gamification Example iManage

Sickle Pickles Leaderboard BACK TO TEAM PAGE >>

Users receive points for:

Rank Username Points Badge Member Since 1 Interacting with other
users
2. Posting to discussion
boards
3. Reporting progress on
goals

4. Responding to interactive
text messages
5. Sharing/viewing stories
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Number of electronic tools developed across self-management domains:
pain, adherence, resources & support, multicomponent, with more disruption
on its way

Electronic tools hold promise for increasing self-management - high feasibility
and acceptability

More research is needed to determine the efficacy and cost-effectiveness of
these tools particularly in sickle cell disease

Technology is only one component to increasing self-management;
engagement and communication are key




Benefits of Co-Development for App/Intervention
Development

Motivations Visualization

Prioritization

"0 Cincinnati
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