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Why GeronTech?

Older Generation — baby boomers / Silver Tsunami
Maximizing their independency

Aging in Place, Enriching their lives

Alleviate caregivers shortage

Abundance of chronic diseases, Reducing health cost
@ 83% of HK Elderly above age of 80 have chronic diseases



Are they useful?

% Public Telesurveillance for 38 frail
elderly: decreased LOS, decreased
home care service, decreased 17-
39% health cost (Vincent, 2006)

@ Low Tech PERS 87 patients:
reduced mortality 4x; reduced
hospital utilization 59%; benefit :
cost ratio 7:1 (Bernstein 2000)

(2

Trans European Network 426
Congestive Heart Failure patients:
decrease 26% LOS, further 10% on
top of call center service; 2.1 ROI
(TEN-HMS 2005)

NHS Sheffield 30 COPD patients
reduce 50% of LOS and 80% of
home visits (Sheffield 2008)



Figure 4: Outcomes: VHA Care
Coordination/Home Telehealth
2004-2007*
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Is it easy to adopt?

% Personal Emergency Response System (PERS) originated in
Germany with Hormann's concept of "home alert"
(Hausnotruf) in 1970.

% In 1989 LifeCall first launched in Canada; now 2014 still only 5%
needy elderly use PERS (HK 10%)
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@ Afraid of being stigmatized
#® Poor Awareness
@ Too expensive

@ No reimbursement




Key success factors

% Device must be SIMPLE to use!

% Feedbacks or Alerts must be SENSIBLE [ NOISE FREE /
VARIABLE

@ Healthcare Service Background Support must be
AVAILABLE

@ It must be cost effective if not inexpensive



A closed ecosystem

Figure 1: Remote Patient Monitoring Process
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Key Objective

To design a platform for eHealth for elderly so that it is very
user friendly

To adopt medical professional analytic algorithm to increase
accuracy

To provide a network for healthcare provider background
support

To assess the usability, feasibility & acceptance of users
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The System Design

% Seamless Data Collection SR 2 1

- RCLNELL

%@ ONE button turn-key

%® No difference from usual use
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Equipment

Motorola Moto G 1°* Gen 4.5” display 1G RAM
3G, Bluetooth 4.0 BLE, microUSB v2.0
Android 4.4 KitKat

As Receiving [ Transmitting Console

HKs$1000




BP. Monitor

Oregon BPU 3210S
4.0 BLE

HK$900

Store 100 data

Talking function in Cantonese




Blood Glucose Monitor

% Johnson & Johnson OneTouch UltraEasy




Weight Scale

CURA XY-6073 with Bluetooth BLE
No button to press
Voice read your weight in 2 seconds

Automatic sending of data




A simple user manual

EZEERRTA
& Z IR {FEA AR

. IMEE - migREESHE




Simple Instructions
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Intuitive
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Precision Analytics

Persumalized: % Professional:

@ Sex 4

¢ Age @ 2013 European Society of

S Cardlology/!-ly?.ertensmn

VR ESC/ESH Guidelines

& Symptomatic CVS Disease Association ADA Guidelines

@ Organic Damage @ Expert Panel of cardiologists,
< High Chiglasiarl endocrinologists,

2 il ko geriatricians & family

(e

Obesity physicians



Patient Specific Algorithm

Medical Information

Smoker (Current)
-
Microalbuminuria
T

Organ Damage ( eye/ kidney/ heart / brain)
Lipid Problems
Family History of Premature CVD (M<55,F<65)
oy (M= 27

-




Alert Systems

Highly Personalized
Separately to the patient, caregiver & family physicians

Alerts included: Out of bounds, critical Hi/Lo, rolling averages,
rapid rising or falling trends, congratulatory messages with
incentives

All alerts levels can be configured by caregiver and doctors

Finally endorsed by doctors



Rules Engine

SBP 130-139 ANDOR  DBP 85-89
HT=HIGH NORMAL BLOOD PRESSURE
IF RF=0, RLVL=MINIMAL RISK(0)

IF RF=1,2, RLVL=LOW RISK(1)

IF RF=>3, RLVL=LOW TO MODERATE RISK(2)
IF OD OR CDK3 OR DM=T, RLVL=MODERATE TO HIGH RISK(3)
IF CKD4=T OR CV=T OR (DM=T AND RF>=1 OR OD=T), RLVL=VERY

>140 rules
Highly personalized

Requires medical professional
endorsement

Highly stratified into risk levels

Gives individualized congratulatory
messages or warnings



Risks Levels

Blood pressure (mmHg)
Other risk factors,

asymptomatic organ damage High normal Grade 1 HT Grade 2HT Grade 3HT
or disease SBP 130-139 SBP 140-159 SBP 160-179 SBP >180 Minimal N/A
or DBP 85-89 or DBP 90-99 or DBP 100-109 or DBP >110

No other RF - Moderate risk High risk
' Moderate S
1-2 RF Moderate risk o High risk
- : Moderate 2%
Low to Moderate o S

: Moderateto D S High to
0D, CKD stage 3 or diabetes high risk High risk High risk very high risk

1 — (0]
Symptomatic CVD, CKD stage >4 or ngh 5-10%

diabstes with ODJRFs Very high risk Very high risk Very high risk Very high risk

BP = blood pressure; CKD = chronic kidney disease; CV = cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure;
HT = hypertension; OD = organ damage; RF = risk factor; SBP = systolic blood pressure.

FIGURE 1 Stratification of total CV risk in categories of low, moderate, high and very high risk according to SBP and DBP and prevalence of RFs, asymptomatic OD,

diabetes, CKD stage or symptomatic CVD. Subjects with a high normal office but a raised out-of-office BP (masked hypertension) have a CV risk in the hypertension range. Very High > 15%
Subjects with a high office BP but normal out-of-office BP (white-coat hypertension), particularly if there is no diabetes, OD, CVD or CKD, have lower risk than sustained
hypertension for the same office BP.




Creative encouraging alerts

<& Chan Tai Man, you have got an m
alert on blood pressure P&EASZ...
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Web Portals

€& - C | (X b#ps://118.140.173.196/login2 <=
% Apps [ Home - Intranet Por... (] Tech company_local (C] Healthcare products < eHealth Consortium... (*J Exibition-SI (] Healthcare consorti... ("] Incubation program [*] robotic arm (] Consortium formati... (] Other bookmarks
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Welcome to Healthcare Solution Platform




Web Portals

»Web portal for Doctors
®* Individualized alert setting
= Full report (data record with statistical analysis,
trend graph and charts, risk analysis, etc.)

»Web portal for Patients/Family members
" simple report to show data record and trend

graph



Web portal reports

yod Pressure & Pulse Blood Glucose Weight & BM|

i_‘.l i\

Blood Pressure Trend Range: 1w 1m 3m

ly | Moving Avg:
mmHkg

240

Value: 140

Time: Aug 2 2014 0953

Doctor: Pay attention to high risk
heart disease.

Patient: Saity diet

Aug 3 Aug 6 Aug 9 Aug 12 Aug 15 Aug 18 Aug 21 Aug 24 Aug 27 Aug 30



Clinic a 2015% 74218

# % (Name): a003  #2.k B M (Date Range): 03/21/2015 - 07/22/2015

Re po r't B 00 k | EM@ate) | ME(Time) | LE(SBP) | TR(DBP) | M# (Puise)
" oawozors | oese | 14 | 1| 14
032002015 | 10:55—-]_"_”17&*"”“ N
X 0312812015 | 22:49 122 69 —-| 74
Readlngs 03/28/2015 | osao _'_“‘ 123 »—_-w_7;::1-—-;“1&_3. I
03/27/2015 22:14 124 74 82 ;
Averages F 344 (Average) 110.5 67.46 7535
im_(ln Target) | 6 (25%) —1 (4.17%) 21 (67.5%)
OPtimal control | 1;#4:3&(56)_7_”~_— 13.95 1104 | s08
WikEF (# Results)i 24 24 24

Cardiovascular Risk

& (Comments)

Systolic Blood Pressure: average 110.5 mm/Hg
Diastolic Blood Pressure: average 67.46 mm/Hg

Pulse: mean 75.75 beats/minute

Blood Pressure under Optimal Control in 14.58% of time
Cardiovascular Risk is Minimal.

L ¥4 110.5 mm/Hg

TR: ¥ 67.46 mm/Hg

gk F39 75.75 Fla

14.58% 09 8% M 72 fa R 5 5] B 4745 4
o ofn B 7K LR 4 AR o




Optimal Control Pie Charts

B 7 4. 3t B (Pie Chart) E¥ (Normal) & (High) 1% (Low)
L& (Systolic BP) T & (Diastolic BP) iki% (Pulse)

4 :
S50 4% 13%

4%

@ & 32.4% (Blood Pressure Record) & (High) 1K (Low)



Web Portals

Different Vital signs

Doctor A Ka Wing! ~  Logout |

@) Elderly Healthcare Solution Platform

Clinic A (test) . lood Pressure & Pulse Blood Glucqd Weight g BMI
— Chan Tai Man
Patient List (Name)

|"O\ S Blood Pressure Trend End Date]08/12/2015
.. : Edit Range: 1w 1m 3m 4m 1y | Moving Avg: 10d 20ce2m No | %1 Print

1 Alice Chow

Sex male

2 Andy Lam

Date of birth 2000-07-13 - - | | .
Body Height (M) 17 Report printing

HKID

3 Chan Tai Man

4 Dorothy

¥

5 Jackson Phone (Alert)

6 KK Chronic Disease

Care Givers
TLQ

8 PPCC

A
|
A
 §
|
A
|
A

9 Patient A

o

Patient profile
Patient list

0.0
Aug 5 Aug & Aug T Aug 8 Aug 8 Aug 10 Aug 11

Latest Record (on 08/07/2015): SBP 156m 4R DBP 102mmHg, Pulse 86bpm

Alert Number: 4
remarks [ ide remap@ta record & analysis

No existing doctor remark




Configurable alerts

Alert Number: 1 Hide Alert Add alert

Alert 2: (@) Higher than before for 3 times continously off

- s -
160 'J mmHg Times | !

|| SMS to patient [v] eMail to patient | ;/W SMS to me || eMail to ms«

Alert 1: Higher than before for 3 times continously off

v SMS to patient v eMail to patient v SMS to me v eMailtome
Edit Delete




Configurable Alerts

Alert Number: 4| Hide Alert || Add Alert

Alert1 SBP:>=160 Times: 1

v/ SMS to patient |~ Email to patient | [~ SMStome v Email to me

Alert2 SBP:>=140 DBP: <90 Times:1

'« SMS to patient |+ Email to patient | |+ SMS to me + Email to me

Alert 3 Systolic BP higher than before for 3 times continuously Times: 3

| SMS to patient |+ Email to patient | + SMStome '+ Email to me

Edit Delete

Edit Delete

Edit Delete
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ch recruit 5 atielhts with age >55

| . .
J Tpfcal 30 patients, 26 completed the trial, 23 active users

|

& Uploa‘ding vital signs automatically

@ Alerts sent to caregivers and doctors via SMS/emails upon patient
consent



Trial Schedule Overview

Elderly Healthcare Solution Platform Trial

Time line 1

Year 2015 T

Month|Jan Feb Mar Apr May Jun July 11

weekl 2 | 218/ 4|22 /8422|835 /4|3 ([2/8/a4|2|2//4|2|2/8/4]|2]|2"s]|4

Task list Feb 6 Mar 16 Junl 1
Initial meeting with all GPs Launch atClinica & b Questionnaire distributiod fo GPs

(GP meeting Done) 1

Individual on-site training Launch at Clinicc, d, e & f Collection of questionnairp,

(Training Done) (Trial Launched) -

Training schedule (please pick a day and the preferred time-siot) '
11

I
Today! | Tnial end date: July 14

Mar 3(T) - (M)
Mar 17(7) - 23(M)




Age of patients

average 65.4




Results

@ Usage rate is very good

Total number of device packages disseminated

Total number of device packages put on trial

Total number of participating patients

Total number of participating patients in active usage status
Total number of withdrawn patients

Total number of patient enroliment



3 patients withdraw

1 F/86 finds it difficult to use especially the USB connected
Blood Glucose Meter

2 patients M/56 M/67 idle after a week; no maid to help /[ maid
on vacation / unable to be contacted

Drop out rate 3/26 = 11.5%

Completion rate 88.5%
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% 10-15% of the 26 cases were found to be inactively uploading

) || |
| earéh‘teamltalled to encourage them
| 71 ]
ses out of 26 cases actively upload data regularly
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ASTRI - Elderly Healthcare Solution Platform: Trial Usage Count of Patient Device Package
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I Total number of vita sign data uploaded 23 23 23 23 23 23

Mar wk 3 Marwk4 Aprwk1l Aprwk2 Aprwk3 Aprwk4 Aprwk5 Maywk 1l May wk 2 May wk 3 May wk 4 Junwk1l Junwk2 Junwk3 Junwkd Julwkl

Trial Period / 2015




SMS Alerts Count

Out of total of 4,903 data uploads (63 data / month / patient)
Total of 452 Alerts fired in 3 months
Alertrate = 9.27%

Average alert rate 150 per month per 26 patients (5.8 / month /
patient)

2 Alerts are being intervened, with drug adjustments (0.44%)



Web Portal Usage Rate by
Doctors

ASTRI - Elderly Healthcare Solution Platform: Trial Usage Count of Doctor Web-portal

16 7
m Total number of login —+Total number of GP participants
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Web Portal Usage Rate
by Patients & Caregivers

%@ Only 8 out of 26 patients | caregivers ever logged onto the
web portal

@ Login rate:
@ 7 of them logged in < 3 times
@ 1of them logged in > 10 times



Overview of Alert Settings
by GP

% Only 5 GP used the Alert Settings:
@ 4 used the default settings suggested by the literature
@ 1used a modified setting by himself

%@ 1 GP DID NOT USE the alerts
@ His concern: Liability Issue & support logistics concern




ate settings, reversible

al il
 1data upload ef ror: ope atn?g issue ! |

(2 1{SMS!SIM carJ error




Satisfaction

W Patients m Doctors
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Feedback by patients

23 out of 26 questionnaires returned

21(90%) elderly indicated that they use the system BY THEMSELVES
2 used the system with help of family members

21 elderly reported that they check the Apps for records

70% indicated that they are willing to pay for the service if the fees is
<HK$100 per month



| Observations from post-trial interview

| * Enhanced patients’ healthcare awareness

“My patients measured Blood Pressure and Blood Glucose at least once per week
after joining the Trial whereas they measured these vital signs only once per half a
year before the Trial”

* Promoted data sharing
“I found my patient acted on his own incentive to share his Blood Glucose data with
another doctor , his own diabetes doctor.”

* Appreciated user-friendliness
“My father can do the measurement by himself completely. It’s really a seamless

system!”
“During this Trial, my patients just brought the mobile phone to show the data
record in the EHSP App, rather than carry his/her own Blood Glucometer previously.”




Conclusions

The devices have been configured to be extremely simple to be used
The adoption rate is high at 907%
Alert rate is 9.27%, with 0.447% intervention rate

Web portal usage by doctors are average, Web portal usage by patients
are poor

100% of patients and 907% of doctors found the system useful

There is business opportunity using this service model
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% Personal vital signs data should be uploaded
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Q Apart from the communlty, those data from the ward and out patient
settlngs should aIso be incorporated
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