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The Big 6

60% of all spend_ing on
Chronic Disease

Diabetes

High Blood Pressure
Kidney Disease
Heart Failure

Lung Disease
Mental Health



Current care models focus primarily on acute care

independent living supported living dependent living

Individual’ s Health Status




Individual’ s Health Status

Can we suppress these acute events?

supported
: - living
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dependent
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‘Shift Left’ of Healthcare through
Technology!
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Remote Monitoring
and
Self-Care



Joseph Hayduk, 86, is heart failure and uses a device that transmits his vital signs to a RN at Meridian Health. The
RN calls all 18 patients in program daily. The New York Times Feb 13, 2009



AND

VITAL SIGNS MEASUREMENTS AUTOMATIC DATA COLLECTION DATA PRESENTATION
SOFTWARE

AND SURVEY RESPONSES AND TRANSMISSION CLINICAL REVIEW

Patient’s Home s, CareTeam
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TeleStation I Care Manager
Members take their own measurements at home Results are automatically transmitted via A care manager reviews patient information, and

using the Philips Patient Telemonitoring Set modem using an ordinary home telephone foliows up with a phone call to members or their
e tO 2 dedicated sorver physician, as needed
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Congestive Heart Failure Client
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RCT Study design

®* N=100
® duration 6 months

® daily measurements before 10 am -
reminder call

® alert algorithm - messages direct to
cardiologist

® control group - usual care



RCT Results

Congestive Heart Failure

BNP l 150 pg/mL
LVEF 1 1.4 %

self-care T [ points

no change in the control group
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Effect of Home Blood Pressure Telemonitoring With
Self-Care Support on Uncontrolled Systolic Hypertension
in Diabetics

Alexander G. Logan, M. Jane Irvine, Warren J. Mclsaac, Andras Tisler, peter G. ROsSO0S,
Anthony Easty, Denice S. Feig Joseph A. Cafazzo

Abstrﬂst/Lﬂwering blood pressure reduces cardiovascular risk, yet h}fpertensiun is poorly controlled in diabetic patients.
In a pilot study we demonstrated that 2 home blood pressure telemonitoring sY¥ stem, which provided self-care messages
on the smartphone of hypertensive diabetic patients ;jmmediately after each reading, improved blood pressure control.
Messages Were based on care paths defined by running averages of transmitted readings. The present study tests the
gystem’'s effectiveness 1n 2 randomized, controlled trial in diabetic patients with uncontrolled systolic hypertensiun. Of
244 subjects screened for eligibility, 110 (45%) were randomly allocated to the intervention (n= 55) or control (n=355)
group, and 105 (93 5%) completed the 1-year outcome visit. In the intention-to-treat analysis, mean daytime ambulatory
systolic blood pressure, the primary end point, decreased signiﬁx:anﬂy only in the intervention group by 90.1+£15.6
mmHg (8D P<0.0001), and the mean between-group difference was 71+2.3 mmHg (SE; p<0.003). Furthermore,
51% of intervention subjects achieved the guideline recommended target of <130/80 mmHg compared with 31% of
control subjects (P<0.05). These improvements were obtained without the use of more Or different annhypertensive
medications Of additional cliniC visits 10 physicians. Providing self-caré support did not affect anxiety but worsened
depression On the Hospital Anxiety and Depression gcale (baseline, 4.1+3.76; exit, 5.2+4.30; p=0.014). This study
demonstrated that home blood pressure telemonitoring combined with automated self-care support reduced the blood
pressure of diabetic patients with uncontrolled systolic hypertensiun and improved hypertensiﬂn control. Home blood

- ecure monitoring alone had no effect on blood pressure. Promoting patient self-care may have negative psychnlngical
P . ‘:“.m‘\ “l
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Blood Pressure

automatically
transmitted to

BlackBerry

BlackBerry
Last Reading

168 systolic e |
81 Diastolic

Taken: Mar 3 811 FM

Your bp is above your goal
Flease take your medications
and folow a healthy festye. |

Fress 1 for menu




Blood Sugar
readings
automatically sent
to BlackBerry

BlackBerry
Last Reading

6 - 5 mmal/|

Taker: Mar 4 1814 AmM

Mo recommendations at this
tme

Fress 1 for menu




Results can be
graphed to show
progress and trends

BlackBerry

5 Blood Glucose
After meals

—ast Z mohths———

Fress 1 for menu




Pilot Results

Diabetic Hypertension

American Journal of Hypertension,

20(9), pp. 942-948, 2007

i

basellne end

24-h ambulatory
blood pressure

baseline end

2-week average home
blood pressure



Intervention group Control group
(55 patients) (55 patients)




Intervention group Control group
(55 patients) (55 patients)

systolic l -9.1 mmHg
diastolicl -3.2 mmHg

no change



What else did we learn?

the physicians weren’ t responsible for the improvement

no additional meds
no significant changes in management
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Mobile apps are a natural, ubiguitous means for the potential delivery of
health services to young diabetes patients.
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Carrier = 6:04 PM

Settings “Done

Readings Graph
Labels, Colors & Reminders

Day starts at 6:00 AM

Sharing

Connects with
—=_ TELUS health space~

Email

About

Feedback
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diabetes day thing ?
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knew improve future lol I'm joking
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Criteria:
- Regular Glucose Measurements
- Participation in Communities
- Therapy Control

Readings History Sharing Rewards

a




bant encourages
positive

health behaviours
through rewards

aill CARRIER = 4:20 PM

Rewards
$0.99 @ iTunes
$2.00 @ App Store

$0.99 @ iTunes




.l Carrier

> 11:07 AM

Reward Messages

Community Rewards




Reward Messages

Video S SOy Toobex ~Pro"l Tap link
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Pilot Data
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Satisfaction was high, with 87.5%
(14 of 16 subjects) stating that they
would continue to use the system.
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Daily average frequency of blood
glucose (BG) measurement increased
49.6% (from 2.38 to 3.56, p=0.006).













Heart

Monitor

An ambulatory ECG, heart rate, and stress monitor










Power and charger ASIC Battery area Status LED's  Power connector

Microcontroller Radio Aux connector Power on/off switch

Fig. 1. Wireless 8-channel EEG Sensor Platform

Fig. 2. Wireless EEG Headset



Clinical Collaboration App

—~ TELUS



Communication issues

— Lack of context awareness.
Test is done? Consultation is done?

Contact information for clinicians -
is hard to find!
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» Adverse events in 7.5% of hospitalizations™

37% of these are preventable
Poor communication is a main root cause

*Baker GR, Norton PG, Flintoft V, et al. The Canadian Adverse Events Study: the incidence of adverse events
among hospital patients in Canada. CMAJ. 2004;170(11):1678-1686.



SLACK, Christopher

IoN 123454 Patient Summary
bos 13-Jan-1941 74 yo man with hearth failure, atrial fibrillation, poorly controlled

) diabetic, renal failure. He has mild cognitive impairment. He
; g;g; ggg :ggj lives with his daughter who cares for him.

#A 570 Spadina Ave,
M5V 3A6 Toronto, ON

<4 Create New Message Mark all as viewed

Jacob Metz - Nephrologist " Notified - J.Hulbert, R. Lawrence, G. Briley J

New Edema. BP see that BB Lasix . New - 10 minutes ago
Unsure of the best course of action.

Can we consider an echo? Can we decide on meds & have the FP write the

scripts?

7BP re A u/s @ TGH

L) New Category - system message

Created Category - Renal Failure - Jacob Metz New - 10 minutes ago

61



New Message

tag issues notify team members

Create message for the care team...

Previous Next
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