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OutlineOutline
Who are the High Risk Elderly?Who are the High Risk Elderly?
Where & How can we locate them?Where & How can we locate them?
What are the Strategies to manage What are the Strategies to manage 
them in the Community with the aid them in the Community with the aid 
of IT?of IT?
Examples of intervention servicesExamples of intervention services
Critical Success FactorsCritical Success Factors



High Risk ElderlyHigh Risk Elderly

Risk of Risk of frequent admissionsfrequent admissions
Risk of accidents and fallsRisk of accidents and falls
Risk of increased complications from Risk of increased complications from 
their drugs and diseasestheir drugs and diseases
Risk of increased morbiditiesRisk of increased morbidities
Risk of increased mortalitiesRisk of increased mortalities







HHospital ospital AAdmissions dmissions RRisk isk RReduction eduction PProgram for the rogram for the EElderlylderly



Real Life SituationsReal Life Situations



Their Their 
devicesdevices Bed Sores



Their DrugsTheir Drugs



How can we pick them up?How can we pick them up?
Clinical AssessmentClinical Assessment
High Risk Elderly DatabaseHigh Risk Elderly Database
HA Risk Prediction ModelHA Risk Prediction Model
The Hidden Elderly ProjectThe Hidden Elderly Project





Using IT to helpUsing IT to help
Electronic Patient Records SystemElectronic Patient Records System
High Risk Elderly Alert SystemHigh Risk Elderly Alert System
Hospital Admissions Risk Prediction ModelHospital Admissions Risk Prediction Model
Telephone Nursing Consultation ServiceTelephone Nursing Consultation Service
Personal Emergency LinkPersonal Emergency Link
TeleTele--medicine Consultationsmedicine Consultations







High Risk Elderly AlertHigh Risk Elderly Alert
Computer batch job at 3am dailyComputer batch job at 3am daily
Scanning whole HA corporation for Scanning whole HA corporation for 
patients flagged as high riskpatients flagged as high risk
For AED attendance, admissions, For AED attendance, admissions, 
discharge and deathdischarge and death
Summary reports downloaded by Summary reports downloaded by 
community teams for immediate actions community teams for immediate actions 
and follow upand follow up
To date a total of 10490 active cases are To date a total of 10490 active cases are 
marked as high risk (10% of >65 in HKEC)marked as high risk (10% of >65 in HKEC)





MRO retrieved HighMRO retrieved High--risk Casesrisk Cases
With the aid of CDARS (With the aid of CDARS (CClinical linical DData ata AAnalysis and nalysis and 
RReporting eporting SSystem)ystem)
Elderly patients discharged from Department of Elderly patients discharged from Department of 
Medicine & Geriatrics in HKEC hospitals and fit 2 Medicine & Geriatrics in HKEC hospitals and fit 2 
out of 3 of the following criteria:out of 3 of the following criteria:
•• Frequent hospital admissionFrequent hospital admissionss

>= 3 acute medical admission>= 3 acute medical admissionss in one yearin one year

•• Multiple pathologyMultiple pathology
>=3 co>=3 co--morbiditiesmorbidities

•• Special diagnostic groupSpecial diagnostic groupss
Congestive Heart Failure, Chronic Obstructive Airway Congestive Heart Failure, Chronic Obstructive Airway 

Disease, Chronic Renal Failure, MalignancDisease, Chronic Renal Failure, Malignancyy







Data Elements for the Computation of Data Elements for the Computation of 
Risk of A&E Admission (MedicRisk of A&E Admission (Medicalal Specialty)Specialty)

1.1. Type of admission (current episode)Type of admission (current episode)
2.2. Male Male Sex  Sex  
3.3. Age Age 
4.4. CSSACSSA recipientrecipient
5.5. No of A&E 1st attendances No of A&E 1st attendances 
6.6. No of unplanned readmissionNo of unplanned readmissionss (MED) (MED) 
7.7. No of A&E admissions (MED) No of A&E admissions (MED) 
8.8. No of acute patient days (MED) No of acute patient days (MED) 
9.9. No of nonNo of non--acute patient days (MED) acute patient days (MED) 
10.10. Chronic obstructive airway disease (COAD) Chronic obstructive airway disease (COAD) 
11.11. Heart Failure  Heart Failure  
12.12. CancerCancer
13.13. Ever treated with Ever treated with HaemodialysisHaemodialysis or Peritoneal Dialysis or Peritoneal Dialysis 

(for Renal patient) in the (for Renal patient) in the past 1 yearpast 1 year



Data Elements for the Computation of Data Elements for the Computation of 
Risk of A&E Admission (Medicine Specialty)Risk of A&E Admission (Medicine Specialty)
14.14. No of distinct diagnosis groups ever coded in CMS No of distinct diagnosis groups ever coded in CMS 

1.1. Nutritional deficienciesNutritional deficiencies
2.2. Malignant Malignant neoplasmsneoplasms
3.3. Diabetes mellitusDiabetes mellitus
4.4. EpilepsyEpilepsy
5.5. Dementia, other degenerative & hereditary CNS disordersDementia, other degenerative & hereditary CNS disorders
6.6. Parkinson diseaseParkinson disease
7.7. IschaemicIschaemic heart diseaseheart disease
8.8. Heart failureHeart failure
9.9. CerebrovascularCerebrovascular diseasedisease
10.10. Chronic obstructive pulmonary diseaseChronic obstructive pulmonary disease
11.11. BronchiectasisBronchiectasis
12.12. Cirrhosis of liverCirrhosis of liver
13.13. GI GI haemorrhagehaemorrhage
14.14. Chronic renal failureChronic renal failure
15.15. Chronic ulcer of skinChronic ulcer of skin





“Receiver Operating Characteristics”



TNCSTNCS

TTelephone elephone NNursing ursing CConsultation onsultation SServiceervice
Started Jan 2003, full function Jun 2004Started Jan 2003, full function Jun 2004
Supporting an active pool of 4558 high Supporting an active pool of 4558 high 
risk elderly in the community setting risk elderly in the community setting 
(excluding those in residential care homes)(excluding those in residential care homes)
Becoming the HARRPE in 2007Becoming the HARRPE in 2007







28 Telephone Triage Protocols Developed28 Telephone Triage Protocols Developed
Abdominal PainAbdominal Pain
Appetite LossAppetite Loss
Back PainBack Pain
Black / Bloody stoolBlack / Bloody stool
Chest PainChest Pain
ConfusionConfusion
ConstipationConstipation
CoughCough
DMDM
DiarrhoeaDiarrhoea
DizzinessDizziness
Falls Falls 
FatigueFatigue
FeverFever

HeadacheHeadache
HemorrhoidsHemorrhoids
HypertensionHypertension
HypotensionHypotension
InsomniaInsomnia
ItchingItching
Joint Pain/ SwellingJoint Pain/ Swelling
Leg Pain / Swelling Leg Pain / Swelling 
Numbness and Numbness and 
tinglingtingling
RashRash
SOBSOB
Skin LesionsSkin Lesions
Swallowing DifficultySwallowing Difficulty
WeaknessWeakness



Develop 50 more clinical protocolsDevelop 50 more clinical protocols
AbrasionsAbrasions DepressionDepression Hearing LossHearing Loss Muscle CrampsMuscle Cramps Suicide Attempt, Suicide Attempt, 

ThreatThreat

Allergic ReactionAllergic Reaction Domestic AbuseDomestic Abuse Heartbeat, RapidHeartbeat, Rapid Nausea/Vomiting, Nausea/Vomiting, 
AdultAdult

SwellingSwelling

Altered Level of Altered Level of 
ConsciousnessConsciousness

Eye InjuryEye Injury Heartbeat, SlowHeartbeat, Slow Neck PainNeck Pain Tongue Tongue 
ProblemsProblems

Ankle ProblemsAnkle Problems Eye ProblemsEye Problems HeartburnHeartburn NosebleedNosebleed ToothacheToothache

AnxietyAnxiety Facial PainFacial Pain HoarHoarssenesseness OverdoseOverdose Urination, Urination, 
DifficultyDifficulty

Arm or Hand Arm or Hand 
ProblemsProblems

FaintingFainting HypothermiaHypothermia ScabiesScabies Urination, Urination, 
PainfulPainful

AsthmaAsthma Finger and Toe Finger and Toe 
ProblemsProblems

JaundiceJaundice SeizureSeizure Urine, Abnormal Urine, Abnormal 
ColorColor

Bone, Joint and Bone, Joint and 
tissue Injurytissue Injury

Foot ProblemsFoot Problems Jaw painJaw pain Shoulder PainShoulder Pain Vision ProblemsVision Problems

BruisingBruising Gas/FlatulenceGas/Flatulence Knee Knee 
Pain/SwellingPain/Swelling

Sore ThroatSore Throat WheezingWheezing

DehydrationDehydration Head InjuryHead Injury Mouth ProblemsMouth Problems Stools, AbnormalStools, Abnormal Wound Healing Wound Healing 
and Infectionand Infection















Daily operations of TNCSDaily operations of TNCS
Service HourService Hourss

•• Mon Mon -- FriFri: 8: 8amam –– 8pm8pm

•• Sat, Sun & Sat, Sun & HolidaysHolidays: 8: 8amam –– 4pm4pm

ManpowerManpower

•• 44 FFull ull TTime Equivalentime Equivalent RRegistered egistered NNursesurses

•• 1 1 ClerkClerk

•• 1 A1 Advanced dvanced PPractice ractice NNurseurse



Workload of TNCS in Workload of TNCS in Mar 08Mar 08
Mar 08Mar 08

No of patients registered No of patients registered 55998998

No of active casesNo of active cases 44558558

No of calls made/monthNo of calls made/month 22313313

Average duration/call (min)Average duration/call (min) 11.11.55

No of calls initiated by nursesNo of calls initiated by nurses 11809809
(7(78.28.2%)%)

No of calls initiated by patientsNo of calls initiated by patients // carecare--
giversgivers

550404
(2(21.81.8%)%)



TriageTriage
Advice given (multiple choices)Advice given (multiple choices) JanJan FebFeb MarMar

Go to A&E DepartmentGo to A&E Department 1616 2626 2121

See G.P. within 24See G.P. within 24--48 hours48 hours 88 44 55

See GOPD within 24See GOPD within 24--48 hours/ (no. of 48 hours/ (no. of 
cases referred by TNCS nurses)cases referred by TNCS nurses) 33(1)33(1) 38(6)38(6) 33(5)33(5)

Book early F.U. appointmentBook early F.U. appointment 22 22 22

Arrange Ad hoc doctor's clinicArrange Ad hoc doctor's clinic 33 33 22

Arrange direct admission to hospital Arrange direct admission to hospital 
(PYNEH/RHTSK/WCHH)(PYNEH/RHTSK/WCHH) 88 2/3/02/3/0 3/0/03/0/0



Triage & AdvicesTriage & Advices
Advice given (multiple choices)Advice given (multiple choices) JanJan FebFeb MarMar

Refer to CNS/CGAC/GDHRefer to CNS/CGAC/GDH 44/0/044/0/0 35/0/035/0/0 33/0/033/0/0

Refer to Allied Health Refer to Allied Health 55 1010 66

Health EducationHealth Education 14611461 14581458 14231423

Drug ManagementDrug Management 14531453 14091409 13781378

Environmental adviceEnvironmental advice 10551055 953953 781781

Information on community Information on community 
resourcesresources 16571657 15941594 15621562

Refer to volunteer serviceRefer to volunteer service 33 00 11

Refer to DECC/IFSCRefer to DECC/IFSC 6/56/5 12/212/2 13/213/2

OthersOthers 13231323 12131213 12511251



HARRPE ProgramHARRPE Program

Invite Invite patient patient to be member of TNCSto be member of TNCS
Active phone followActive phone follow--up:up:
•• Upon discharge from ward/AEDUpon discharge from ward/AED
•• 3 days after the initial call + 3 days after the initial call + as necessaryas necessary
Phone consultation from patient/care giverPhone consultation from patient/care giver
CNS home followCNS home follow--up up 
(score (score >>0.3 + unplanned readmission)0.3 + unplanned readmission)
Community Support from NGOs Community Support from NGOs 
Case conferenceCase conference
HARRPE clinicHARRPE clinic



Strong Backup SystemStrong Backup System
Direct clinical admissionDirect clinical admissionss
Early followEarly follow--up appointmentup appointmentss in SOPDin SOPD
Ad hoc doctorAd hoc doctor’’s clinics clinicss
Advice from expertAdvice from expertss –– Medical/NS/Allied Medical/NS/Allied 
HealthHealth
Refer to CNS/Community allied healthRefer to CNS/Community allied health
Support from Patient Resource CenterSupport from Patient Resource Center
Medical support after normal service hour Medical support after normal service hour 
from Department of Medicine, RHTSK and  from Department of Medicine, RHTSK and  
++ PYNEHPYNEH



ResultsResults

Outcomes evaluated in terms of Outcomes evaluated in terms of 
hospital utilization statistics, and 90 hospital utilization statistics, and 90 
days mortality ratesdays mortality rates
Patient and carePatient and care--givers satisfactiongivers satisfaction
Significant reduction of hospital Significant reduction of hospital 
resources utilizationresources utilization
Good cost benefit ratiosGood cost benefit ratios



Outcomes Outcomes 
DecreasedDecreased TotalTotal AED AttendanceAED Attendance
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OutcomesOutcomes
DecreasedDecreased TotalTotal Emergency AdmissionEmergency Admissionss
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Study Study MethodologyMethodology
476 patients recruited 26/07 476 patients recruited 26/07 –– 14/0914/09/2007 /2007 
•• Treatment group: 249 Treatment group: 249 
•• Control groupControl group : 227: 227

RRandomly assigned toandomly assigned to
•• Treatment Treatment groupgroup
•• ControlControl group (conventional, no TNCS)group (conventional, no TNCS)

Demographic Data cDemographic Data comparedompared
EvaluateEvaluatess the outcomes after the outcomes after 28 &28 & 90 days90 days
•• AA&&ED attendanceED attendance
•• NumberNumber of admissionof admissionss
•• Length of StayLength of Stay



Results Results -- DemographicsDemographics

All Comparable (p>0.05)All Comparable (p>0.05)

Control Control 
GroupGroup

(n = 227)(n = 227)

HARRPE HARRPE 
GroupGroup

(n = 249)(n = 249)

P valueP value

AgeAge 80.7680.76 79.7679.76

131 : 118131 : 118

No. of regular No. of regular 
medicationmedicationss

6.466.46 6.936.93 0.7760.776

HARRPE scoreHARRPE score 0.266470.26647 0.251870.25187 0.0540.054

SexSex M:FM:F 121 : 106121 : 106

0.2440.244

0.960.9600



Post 28 daysPost 28 days’’ datadata
No. of EpisodeNo. of Episodess ControlControl

N=227N=227
TreatmentTreatment

N=249N=249
Relative Relative 

Reduction %Reduction %

UnplannedUnplanned
readmissionreadmissionss

6161

8282

Clinical Clinical 
admissionadmissionss

4646 3232 ↓↓ 36.6%36.6%

Total Bed DaysTotal Bed Days
(unplanned (unplanned admadm))

426426 329329 ↓↓ 29.6%29.6%

Total Bed DaysTotal Bed Days
(planned (planned admadm))

178178 132132 ↓↓ 32.4%32.4%

5252 ↓↓ 22.3%22.3%

AA&&ED ED 
AttendanceAttendancess

6767 ↓↓ 5.5%5.5%



Post 28 daysPost 28 days’’ data data –– Multiple Multiple 
Utilization of Hospital ServiceUtilization of Hospital Service

1st utilization1st utilization 2nd utilization2nd utilization >2 utilization>2 utilizationss

TreatmentTreatment ControlControl

4444

54*54*

2828

66

99

33

TreatmentTreatment

88

1111

22

No. of No. of 
PatientsPatients

ControlControl ControlControl TreatmentTreatment

UnplannedUnplanned 5555 00 00

AEDAED 69*69* 22 11

PlannedPlanned 3030 44 11

Remarks: * p value = 0.036



Post 90 daysPost 90 days’’ datadata
No. of EpisodeNo. of Episodess ControlControl

N=131N=131
TreatmentTreatment

N=134N=134
Relative Relative 
Reduction %Reduction %

UnplannedUnplanned
readmissionreadmissionss

110110

148148

Clinical admissionClinical admissionss 9494 3737 ↓↓ 61.5%61.5%

Total Bed DaysTotal Bed Days
(unplanned (unplanned admadm))

986986 715715 ↓↓ 29.1%29.1%

Total Bed DaysTotal Bed Days
(planned (planned admadm))

229229 128128 ↓↓ 45.8%45.8%

7979 ↓↓ 29.8%29.8%

AED AttendanceAED Attendancess 9999 ↓↓ 34.6%34.6%



2828--day A&E admission & 90day A&E admission & 90--day mortality forday mortality for
HKEC Study Cohort vs HKEC Control Cohort  HKEC Study Cohort vs HKEC Control Cohort  

HKECHKEC
Study Study 
CohortCohort

HKEC HKEC 
Control Control 
CohortCohort

Change in Change in 
Absolute Absolute 

RiskRisk

Change in Change in 
Relative Relative 

RiskRisk
pp--valuevalue

22.1222.12 -- 6.466.46

-- 5.925.92

0.07150.0715-- 29.2%29.2%

-- 49.6%49.6% 0.02320.023211.9511.95

2828--day A&E day A&E 
admission admission 
(MED)* rate %(MED)* rate %

15.6615.66

9090--day day 
mortality rate %mortality rate % 6.026.02

* Note: A&E admissions (MED) also include EMW admissions with subsequent transfer to MED



Personal Emergency Response SystemPersonal Emergency Response System
PE Link ServicePE Link Service

Elderly Alarm PendantsElderly Alarm Pendants
Senior Citizens Home Safety Senior Citizens Home Safety 
AssociationAssociation



TelegeriatricsTelegeriatrics
Ruttonjee 
Hospital

Shatin Hospital

Caritas Medical 
Centre

…



Key to SuccessKey to Success
One on OneOne on One
ProPro--activeactive
Your NGO partners and other Your NGO partners and other 
stakeholders are extremely stakeholders are extremely 
importantimportant



CommunityCommunity
Nursing Nursing 
ServiceService

Hospital ServiceHospital Service

NGOsNGOs
District District 

Elderly Care Elderly Care 
CenterCenter

GPsGPs

VolunteersVolunteers

TNCSTNCS

Community Community 
Allied Allied 
HealthHealth

GOPCsGOPCs

CCoo--ordinate with relevant healthcare stakeholders ordinate with relevant healthcare stakeholders 



The Bottom LineThe Bottom Line
The revolving door phenomenon The revolving door phenomenon 
should no longer exist !should no longer exist !
Targeted oneTargeted one--onon--one surveillanceone surveillance
Proactive approachProactive approach
Liaise with your community partnersLiaise with your community partners
Using Information Technology to helpUsing Information Technology to help
Ultimate benefits are to the elderlyUltimate benefits are to the elderly



Thank YouThank You
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