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Clinic No Shows

In Singapore, around 25% of patients do not show up
for their scheduled appointments

» Clinic no-show negatively impacts
the cost of health care delivery and
patient well-being

» Inefficient use of precious hospital
resources

» Patients who fail to show up at
appointments in outpatient clinics
often use emergency departments
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Our Approach - Analytics Value Chalin

How is Predictive Analytics being applied?
It is used to predict patients with high risk of not showing up
for appointments to manage the risk better

Business Goals

v'Mitigate wasteful appointment no-shows
v Improve clinic resource planning
v'Enhance accessibility of patient care Predictive Analytics
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Methodology for Operational Analytics
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2 Modeling the Business Problem
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Patient Patient
Demographic Behavior

~3Agile and Iterative Project Cycle

Patient Patient Visualizations for Analysis
Appointment Visits

(HS Enhancements to Existing Transactional Systems  SingHealth
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Stakeholder & Workflow Analysis

If | can predict my

climic’s utilization, |
can plan resources
better

consultation within a
shorter number of

MNurse Manager assigns
staff to serve patients

waiting days .

Patient l Manager

M
scheduler Workflow ‘ Manaaer
available 1 assigns
appointment A“a I'ysls case files
date to Patient to Doctor

Scheduler

II wish to receive my

. Doctor
= w
| have to schedule Doctor provides
patients within the consultation and | want good
maximum of &0 treatment to clinical
waiting days W outcomes for
my patients
Croctor submits clinic
schedule to Scheduler ./
EIHI.S Understand the needs from the ground Srgriealth
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Modeling the Business Problem

Patient Patient
Demographic Behavior

Patient
Appointment

Nurse Manager’s
Expertise

Nurse manager's expertise
such as

« clinic's workflows

+ operation concerns

« feasible points of
intervention

&9 Ppatient Data
“==~ Source

Patient data such as
* age

= gender

» address

- medical history

Appointment
Data Source

Appointment data such as
» time and date

» month of year

» appointment waiting days
» referral source

Doctor Data
Source

Doctor’s data such as
» doctor rank

» specialty

* resource type

» change of doctor

SLIDE 6

2
©

Is this patient going to come for
the scheduled appointment?

Descriptive Analysis

Average No Show Rate
Average Actualized Rate
Appointment Waiting Days
Any significant patterns etc.
-
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Adile and lterative Project Cycle

KK Women & National Dental
Children Hospital Centre

*eHIntS (Data Repository)
9

T

From Data to Value Singapore General
Hospital

Data Driven Methodology

o Merged Data Sources ¢ %' | 2. Prediction Model 3. Model Evaluation
y Normalize all data into a flat file = Extreme Gradient Boosting Tree Test AUC averages at 0.81
(% ;| 4 Dashboard Development 5. Deployment Evaluation 6. Success Measurement
gl Build decision support tools from Deployment AUC averages at 0.77 Estimates suggest 14%
prediction scores increase in clinic capactly
SingHealth

eHIntS — electronic Health Intelligence System
= Defining Tomorrow's Medicine
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Sample insights

e Appointment waiting time >60 days

e History of No Show

e diagnosis containing “alcoholic”, “mental”
e Prior history of no show

igh Risk

* Non — Resident
e Working adults (Age btw 20 and 50)
e Lives btw 5 - 12 km from clinic

e Elderly Patients

* No Prior history of No Show

* Doctor Rank - Senior Consultant
e Severe conditions such as cancer
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Transformation — Design Interventions

| wish to receive my
consultation within a
shorter number of
waiting days

Scheduler
aszigns earliest
available
appointment
date to Patient

Scheduler

| have 1o schedule

patients within the
maximum of G0
waiting days

ngiS

Murse Manager assigns
staff to serve patients

T \

Analysis

Doctor provides
consultation and

treatment to

W

Doctor submits clinic
schedule to Scheduler

Workflow .

If | cam predict my

can plan resources
better

Murse
| Manager

Murse
Manager
EEEigns
case files
to Doctor

. Doctor

clinic’s utilization, |
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e Code overview of the clinic’s

Chinic Code Number of, Predicted Ufilizafion = True Ufilizafion g -

volo 257 e o o1 utilization so as to

KCLK 134 248 4% 57%

KoLso e a ED =«  plan resources better
and reduce
inefficiencies.
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If | cam predict my
clinic’s utilization, |
can plan resources
better

| wish to receive my
consultation within a
shorter number of

Murse Manager assigns
waiting days

staff to serve patients a

o PN ﬂ\ Patient Risk
Patient Nurse ® 6
Wi Manager For '
whom: i
Scheduler Murse
It Workflow Manger
available Analysis assigns Purpose: Allow nurse
appointment case files
date to Patient to Doctor managers to contact
high no-show risk
Scheduler patients to reconfirm
. Doctor
@ attendance or
| have to schedule Doctor provides Y reschedule slot.
patients within the consultation and
maximum of &0 treatment to
waiting days W
Doctor submits clinic

schedule to Scheduler
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Transformation — Design Interventions

| wish to receive my
consultation within a
shorter number of

Murse Manager assigns
waiting days

l staff to serve patients

T \

schedule to Scheduler

ngiS
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Scheduling

® O
For whom: m*

Purpose: Allow
schedulers to assign
patients the earliest
available appointment
slot on days with
lower clinic utilization.

o
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Transformation — Design Interventions
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If | cam predict my
clinic’s utilization, |
can plan resources
better

| wish to receive my
consultation within a
shorter number of
waiting days

Murse Manager assigns
staff to serve patients
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eHIntS - Platform for Operationalization

Reporting and Analytics
Solution

ORACLE" |
BUSINESS INTELLIGENCI

Data Management
Services

ORACLE" =
DATABASE o

Integration Services

INEORMATICA
ORACLE
SERVICE BUS

Data Sources

ORACLE
DATABASE
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Dashboard / Adhoc Location Predictive Text
Scorecards Reports Analytics Analytics Mining

eHIntS (Data Repository)
; o), V4 QQ
7\ 7 / )

. 4?,> J

Operational, Finance and Clinical Data Sources

eHIntS — electronic Health Intelligence System
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Analytics In Practice

= How to evaluate our models ?

= Which model do | use ?

= How many models do | need to build ?

" Model completed, so what?

SingHealth
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Thank you
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