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The Future is Here

»

Prof George Crooks

CEO The Digital Health & Care Institute

Scotland’s national innovation centre for digital health and
.
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Workforce Challenges?







Integrating Innovation
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Communities and technologies are getting smarter
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Our vision is that innovation in digital health
and care will help Scotland’s people to live
longer, healthier lives, create sustainable
services and help Scotland’s economy grow.
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DHI priority DHI offers capability

themes: and capacity in:
* Healthy ageing 1. Research and knowledge

e Capacity and capability building 2. Service Design

* Non communicable conditions 3. Technical

* Citizen empowerment 4. Business

Digital skills and workforce development 5. Project management

6. Leadership and facilitation
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Health, care and wellbeing — person focussed

wider world

Increasing; locality .
« Choice home
« Control

« Connectedness
» Collaborations
e Contributions
« Communities







r\ DIGITAL
(/ HEALTH & CARE
INSTITUTE






p DIGITAL
(/D HEALTH & CARE

INSTITUTE

Next Generation Services



Personal Data by Determinants of Health

Determinants of
Health

Individual behaviour
Physical environmen t

Social and economic environmen t




Market trends

Product Management Integrated Service Models

All Markets

Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Computer and Cyber Physical
automation Systems

@ Connected Medical Devices

®
Health ,:l‘)iﬁn
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Citizen-centred data sharing







Service design principles

Predictive and
proportionate care

Balance between user
and system needs

Ao, Citizen actuvate%@v







Business principles

Open solutions that scale
and evolve

Services not products

Serve the consu
the commussuore/ i)'



Care 4.0

P ersonalisatio®

Complexity

Chute & French, 2018
Visual Credit: Angela Tulloch



Care coordination tools
Sitekit
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Health & Social Care Portal Pilot

NHS Greater Glasgow & Clyde and ATOS

ARMED

Edinburgh Napier University and CM2000

DHI Exchange Layer

StormID

HealthKit

Apple

Personal data store
Mydex

Self-management tools

StormID
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The Digital Diabetic

Integrating patient medical data with consumer
data to enable better self-management of my
health and care

Grant Reilly

- Head of Marketing & Communications, Digital Health & Care Institute
- Founder, Ganesha Gear, Diabetic Bag Of Life



My story

* Level 27 - Type 1 diabetic

* Daily routine
e approx. 15 blood glucose tests
* minimum of 6 insulin injections

* Positive circle of care
 family/ friends
completed DAFNE course
2 diabetic clinics per year
1 diabetic eye screening per year
e part of an online Diabetic Muscle & Fitness community

* Focus on physical activity to manage my diabetes
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The NHS spends at least About 90% of DEDD|E with

| 0 ende
&3 £10 billion a year diabetes have Type 2.
'" on diabetes. .
) About 8% of people with
Nrraarrram 's 10% of its enti i
s diabetes have Type 1. Fewer than one in five

About 2% of people have people with Type 1 diabetes are meeting
c162 million rarer types of diabetes. the recommended treatment targets that
aweek will reduce their risk of complications.

£27 million
The amount the

NHS spends on -
diabetes is: . £1 million
an hour

£19,000

aminute

315 4.7 million

a second
g‘a people in the UK

have diabetes.

People with diabetes spend around three hours
with a healthcare professional every year.

i

One in 15 people have diabetes in the UK.

The number of people diagnosed with diabetes in
N

4 N\

Englandis [ Scotlandis [ Wales is A Northern
more than more than more than Ireland

3202500 || 205700 || 194600 || is morethen For the remaining 8,757 hours they must

96,100

% & %} gi} manage their diabetes themselves.
& & 2 2 | [Diabetes UK facts and stats]



https://www.diabetes.org.uk/resources-s3/2019-02/1362B_Facts%20and%20stats%20Update%20Jan%202019_LOW%20RES_EXTERNAL.pdf

My story

* Want confidence to develop my own
care plan

* Empower myself and potentially my
health care professionals

 Enable more informed decisions

* Use existing digital technologies to
provide data to do this
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My (limited) data story

 Clinic results (via mydiabetesmyway)

| HbAc

| Blood pressure | Cholesterol | Weight

Non diabetic | < 42 mmol/ mol | <120/ 80 mmHg | 3.37 mmol/ | | 183 Ibs*

Oct 2018 49 mmol/ mol* | 149/ 102 mmHg | 5.0 mmol /I | 225 lbs
Apr 2018 54 mmol/ mol 139/ 79 mmHg 4.9 mmol/| | 215 Ibs
Aug 2017 55 mmol/ mol 140/ 64 mmHg 5.2mmol /I |211lbs

*|deal HBA1C for a diabetic is 48 mmol/ mol

w02 WiFiCall =

My Diabetes

Add your results, access

17:08 < @ 88% mm)

diabetes way —

your results, screening data and more

L

Add Data

Add results and set goals View your clinical and home
recorded data

My Results

My Screening

View your feet and eye
screening results

My Clinic L]

Access your medications,
appointments and letters
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https://www.mydiabetesmyway.scot.nhs.uk/

Objectives



SMART Objectives

1. § Decrease weight by 25 Ibs by Monday 01 July 2019
2. § Decrease or maintain HbA1c (49 mmol/ mol) by Monday 01 July 2019
3. ¥ Decrease blood pressure from 149/102 mmHg by Monday 01 July 2019

4. ¥ Decrease cholesterol from 5.0 mmol/l by Monday 01 July 2019

INSTITUTE
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Technology



Technology (implantable)

* Freestyle libre blood glucose
monitor and app

* minimises my need to do actual
finger prick blood tests

* provides 24 hour analysis

* logs carbohydrates and helps
calculate optimal insulin dose to
maintain my pre-defined targets
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Technology (wearables)

* Apple iWatch Series 4, iHealth
and activity apps
* monitors activity levels
 calories burned
* heart rate
* exercise

e stand time throughout the day,
relaxed breathing
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Technology (peripherals)

* Nokia Body+ Smart Scales,
wireless blood pressure monitor
and Health Mate app

* monitor my blood pressure
 average heart rate

 daily steps

* weight

* body fat

* muscle mass

* body water/ hydration

* bone mass
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Technology (peripherals)

* Beddit sleep monitor and Beddit
3 app
* amount of sleep
type of sleep
sleep efficiency
time awake
temperature
sleeping heart rate
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Technology (applications) E—

Nutrition

* MyFitnessPal app
* monitors my nutrition
* calorie consumption

* macros split —
* water consumption o
[ Protein (105g) 27% 45%

Foods Highest In Carbohydrates (g)

Upgrade now to learn which of your foods ranked
highest in Carbohydrates.
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Technology (applications)

9 76% mm
& 3 RECO=D M @

MONDAY 28 JAN >

 UnderArmour Record
* tracks my steps
* monitors nutrition
* exercise
* sleep

provides support
e asks how | feel

* provides motivational messaging

p DIGITAL
( ™ HEALTH & CARE
INSTITUTE



Technology (online/ digital) |

* Diabetic Muscle & Fitness online
community
e provides my training programmes
e expert advice

* Peer support network of diabetics
facing similar challenges and
opportunities

hittps://diabeticmuscleandfitngss.com

W Odvixcoterd W Maikhmp @ Hoosue [ O Evertform [ OWI Evetcvender ) Pegons [ Brestre [ Imision 'S The Digial Dibes

THE WORLD'S LARGEST
DIABETES STRENGTH & FITNESS
COMMUNITY.
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Data



Data

Challenges

* Lots of technology and devices

* Different interfaces

* Lots of data

* Duplication of data

* Lots of options for viewing

* Minimal integration between devices
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Apple health suite

wil 02 WiFiCall & 10:05 RN
€ January ®
" .

@ 29 30 Ell 1 2 3
Monday, 28 Jan 2018

Activity

Stand Hours

Active Energy

Steps

*

Today. Health Bata Sourens Medical ID

il 02 WiFiCall = 10:06

< January @

10,205

Exercise Minutes

Flights Climbed

Workouts

Today Health Dats Madlical 10

il 02 WiFiCall % 10:06 7 B0 - il 02 WiFiCall % 10:06 7 B0 - w11 02 ViFiCal & 10:06 + & 0% -
< January ® < January ® < January ®
MmoooT w1 ¥ s Moo w T ¥ " oW ¥
29 30 31 1 29 30 31 1 @ 29 30 31 1
Monday, 28 Jan 2019 Monday, 28 Jan 2019 Monday, 28 Jan 2019
Activity Nutrition Nutrition
Sleep

Sleep Analysis

Nutrition

Saturated Fat

Yesterday ot 16:35

Yesterday 81 16:35

Yesterday at 16:35

Monounsaturated Fat O 759

Yostorday at 16:35

dbgies,

Yesterday a1 16:35

511mg

Yestorday at 16:35

182

Yostorday at 16:35

Madicat 10

11 02 WiFiCall & 10:08.

< January ®

M T w ] (]

@ 29 3 A 1 2 3
Monday, 28 Jan 2019
Nutrition

Polyunsaturated Fat

Dietary Energy

1,747 ca

Resting Heart Rate

57 bpm

83 bpm
[ © *

Today

Walking Heart

w1l 02 WiFiCall &

( January

w

M o
@ 29 30

Monday, 28 Jan 2019

Heart.

Weight

Results

Blood Glucose

Vitals

Heart Rate

Respiratory

Rate

T
[ L]

Tday Hoalth Data

Body Measurements

10:06 @ a0% .

T £ s

31 1 2 3

221.26

Yesterday at 08:26

7 Temait

6 7 bpm

1 6 . 8 b.reathslmin
© *

3 Sources Madical ID
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Freestyle libre

ol 02 WiFiCall = 10:15 < @ 76% wm ) o 02 WiFiCall =
Edit Diary + Edit
MON 28 JAN 2019 12110 on
OTHER 0
23:53 CP BG QA BI
BED 0 7.9 0 0 11:09 CP
OTHER 0
23:02 CP BG QA BI
BI 0 8.5 0 12 10:29 CP
Bl 0
19:33 CP BG QA BI
pNnnrR - 4.5 103 9+43 0 07:48 CP
DRIV 0
17:35 CP BG QA BI
DRIV 0 10.8 0 0 06:55 CP
BrasT 3.5
16:45 CP BG QA BI
OTHER 0 108 043 0 06:11 cp
WAKIN 0
15:28 CP BG QA BI
OTHER 0 10.3 0 0 00:51 ¢cpP
BED 0

14:12 CP BG QA BI
AFEX 0 11.7 0 0

SUN 27 JAN 2019

12:54 CP BG QA BI 22:29 CP
LUNCH 5 6.6 10 0 BI 1.5
# B @ Y & #t &

10:15

Diary

BG
6.2

BG
6.1

BG
i,

BG
8.8

BG
14.2

BG
12:2

BG
10.9

BG
4

~
alil

Charts

QA

QA

QA

QA

QA
12

QA
3+3

QA
0+2

QA
0

1

Carbohydrates

Daily Log

1 February 2019 - 14 February 2019 (14 Days)

FRI 1 Feb

g Glucose mmalL

Carbs senings
# Rapid-Acting Insulin
AT Long-Acting Insulin

SAT 2 Feb

u Glucose mmal/L

4 Rapid-Acting Insulin

& Long-Acting Insulin

0z

10:00 12:0

0 14.00

ibre\/iew

18:00 2:00 00:00

76 BT 74 19

1.58 5.0s

200

12.0u

74 57 7.9

T4
5.0s
16:00 18:00 20:00 22.00 00:00

6.8

9.0* ' 8.0* 7.2

5.0u

7.2 53 14.3 10148 44 47
25s 5.0s 1.0s
5.0u
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Nokia/ Withings

w02 WiFiCall =

Good morning

MONDAY

Yesterday

Average heart rate

71 bpm

Light

Daily steps

10,204

® 102% Goal

Blood pressure

123/67

® Normal

Heart rate

59bpm

Slow

L E

10:13

I

ks

Timeline Dashboard Programs

7 9 78% )

+

23:39

[

23:23

©

® &

Devices Profile

w02 WiFiCall =

Yesterday

Weight

22131

29.5% Fat mass

Blood pressure

126/75

® Normal

Heart rate

6L|-bpm

Normal

Blood pressure

139/79

High normal

Heart rate

58bpm

Slow

L E

Timeline Dashboard

10:13

ks

Programs

I

I

(8)

Devices

7 @ 77% )

06:39
06:37

06:37

00:561

00:51

©

®)

)

Profile

S
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Beddit sleep monitor and app

wi! 02 WiFiCall = v @ 79% wm il 02 WiFiCall = wil 02 WiFiCall = < @ 78% mm

@ 06:30 — @ 06:30 @ 06:30 =

T T T

Sleep amaunt 4h 33 min Resting heart rate avg 58 bpm

Time to fall asleep 6 min Highest at 01:58 64 bpm

Sleep efficiency v 88 % Lowest at 05:25 53 bpm
Away from bed 1times, 6 min

M Awake 2 times, 30 min

Restless sleep ~ 1h 36 min
33
4 8 8 5 8 1 6 Snoring 41 min
« \’

Average temperature 18 °C

Average humidity 43 %
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MyFitnessPal

1012

Yesterday ~

1012

Yesterday -

10:12

Yesterday ~

1012

Yesterday ~

02 WiFiCall & 10:12

Edit < Yesterday v

1012

< Yesterday -

10113

Yesterday -

Calories Remaining

1,609 - 1,747 + 564 = 426
Gos Food Exercise Femaining

Breakfast 160
Cup of Tea, Semi Skimmed Milk 15
Tetly, 1 cup
?'cuttlsrff:bmdge Oats (Mw) 1as
+ Add Food
Snack (1) 69
Bl i 8
: lueberries (78g) "
259
Raspberries - Raw

13

Diary

Calories Remaining

1,609 - 1,747 + 564 = 426

Gas Food Esercise Hemaining

Snack (1) 69

Blackberries (Raw)

Frash, ram "
Strawberries
Aldi Natu 8
Coffee With Semi Skimmed Milk
Homemade, 1 mug 2
+ Add Food e
Lunch 326
Homemade Chicken Soup

1R7

']

Diary,

Calories Remaining

1,609 - 1,747 + 564 426
Gaal Food Exercioe Remeining
Lunch 326
Homemade Chicken Soup.
cervinade 167
> senvingls)
Gresk Style Coconut & Vanilla Yogurt
Muler Light, 100 g 6
Fruit Salad
| . 45
me, 0.5 cu
Sweet and salty ;
Nude p comp 5
+ Add Food
e
Disy e

Calories Remaining

1,609 - 1,747 + 564 = 426

Gog Food Exeroise Remaining

Snack (2) 15
Blueberry & Blackcurrent 10 Cal Jelly 4
Hartley's, 175 g

100% Whey Protein Choc+Peanut butter 1

> Nutrit Ig

+ Add Food
Dinner 966
Premium Brown B

Warburtons, 4 slice 244

je - Free Range Eggs
e Tree Rent o 350

Diary

Calories Remaining
1,609 - 1,747 + 564

Dinner

Premium Brown Bread

rourt

Large - Free Range Eqgs
Unsmoked bacon medallions

Sainsbury's, 4 rashers (gr

ready to eat roast chicken breast fillets
field (aldi), 1 brea:

Extra Lean Har
Marks and Spencer,

966

124

192

Calories Remaining

1,609 - 1,747 + 564 = 426

Gog Food Exeroise

Snack (3)

100% Whey Protein Choc+Peanut butter
Scitec Nutrition, 30 g

+ Add Food

(0] Steps calorie adjustment

10,180

Gym, total body
!

+ Add Exercise

Remaining

36

528

Calories Remaining

1,609 - 1,747 + 564 = 426

Gas Food Esercise Hemaining

‘Water

3,000 m

+ Add Water e

Diary
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Progress



Progress to date

1. J Decrease my weight by 25 lbs by Monday 01 July 2019
e Currently lost 6.7 Ibs (225 |bs —218.3 Ibs)

2. | Decrease or maintain my HbAlc (49 mmol/ mol) by Monday 01 July 2019
 HbAlc 43 mmol/ mol

3. J Decrease my blood pressure from 149/102 mmHg by Monday 01 July 2019
* Current average 131 mmHg /79 mmHg

4. J Decrease my cholesterol from 5.0mmol/ | by Monday 01 July 2019
e Currently 4.9mmol/I

5. My nutrition has improved
6. My body measurements have changed (2 inches off my waist)
7. ldentified patterns between data (sleep, physical activity, blood glucose levels)
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Personal feedback

Currently time consuming to capture and review data
Ownership and accountability for my data

Gamification of data — activates my competitive side to increase
streaks of “good” data

Makes me think more about “simple” decisions | make

5. Gives me confidence in making informed decisions on altering
insulin doses
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Final thoughts

* Obviously this is “super user” level of data capture

but
e Simpler versions of this could be developed using a few key device's
that would have maximum benefit

* iWatch
* MyFitnessPal
e Sleep monitor
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The art of the possible...



DHI Exchange layer e e
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(1> HEALTH & care
INSTITUTE

* DHI are developing a data exchange capability SHARE YOUR DATA
VAWANERN

e Patients can share data

e Choose C
* who to share with i
* What they share

* Create tailored interfaces

( Previous Uploads )
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P <3 //
@ Blood glucose levels R
Freestyle Libre/ DAFNE e . e
| Lo s HealthKit
L S Apple

Sleep monitor
Beddit _ -

w1 02 WiFiCall T 3 4 @ 38%

dubetes - yang

My Diabetes

Add yaur results, access your results, screening data and more

A

Add Data My Results

Nutrition
MyFitnessPal

inical and home
recorded data

Vo

My Screening My Clinic .
Wiew your feet and eye Access your medications,
screening results appointments and letters

DHI Exchange Layer
= StormiD Blood pressure
\_\ n Nokia

My Reports My Details

Diabetic Results
My Diabetes My Way
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Q Search
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Connect

A °
& dhi-scotland.com

Q@ linkedin.com/company/dhi-scotland
O twitter.com/dhiscotland

® grant.reilly@dhi-scotland.com
@ linkedin.com/in/grantreilly
O twitter.com/grantreilly
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