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Overview of health 
insurance in Singapore
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Medishield Life and Integrated Plans: 
The Singapore model

► Public Basic Medical Insurance scheme to cover In Patient Medical Claims 
from Government Hospitals Ward C

► Customers can buy additional “Integrated Shield Plans” from Private 
Insurers to upgrade coverage, and cover deductibles / co-insurance

► Can be paid via Central Provident Fund (CPF – DC Savings)

3.9mil Singaporeans are estimated to have cover under Medishield Life

Basic Medishield Life Structure
• Integrated Plans and other riders can be 

purchased to cover the items not covered 
by Medishield Life
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Medical inflation in Singapore is reported at 15%, one of 
the highest for developed economies globally

► Ageing population leads to higher utilization of healthcare facilities

► Greater access to public and private healthcare coupled with rising 
awareness

► Advances in medical technology and better treatments

► Fee for service model leading to potential over-servicing

► Increase in overheads as it’s a profitable business for providers –
leads to a vicious cycle

It is important to define the business problem: 
Uncontrolled medical inflation results in significant losses on private 

health insurance portfolios
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• Goes online/hospital websites
• Friends recommendation
• GP referrals

Scans

• Can be defensive 
scanning (just 
scan everything)

Treatment

• New treatments 
with expensive new 
machines

• Optional 
procedures, for eg: 
removal of 
appendix without 
confirmed 
appendicitis

Consumables & 
implants

• Patented new 
medication which 
is excessively 
expensive

• Branded implants

Doctors have no 

reason to hold back
“This new treatment is 
less invasive, but it is 4x 
more expensive. Don’t 
worry your insurance 
covers this!”

“Company X just 
released a new machine 
that is 3% better. 
Although it costs 250k, 
this will differentiate me 
from my peers. I’ll just 
increase price and 
charge the insurers”

Information Asymmetry
Full cover patients have little 
knowledge of the medical procedures 
or even which doctor to go to as they 
usually do not have to care about the 
cost, believing that the doctor will 
take care of everything.

John has an unlimited credit 
card from the insurer
“I’m under full cover, it is ok for 
the doc to be expensive, just 
recommend me the best!”

Increased premiums
“We lost money from 
IPs/Riders, we have to raise 
the premiums.” 

Customers care less, 
since they paid more
“I paid for it, let the doctor 
advise me”

John falls ill

Doctors confirm that John 
has full cover

Specialist

Claims higher 
than expected

No SMC guidelines 

since 2015

Insurer
All customers 
will pay more

A typical customer / patient journey
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Raising medical insurance premiums is not a long term 
solution

Australia: Fewer buying top hospital 
cover amidst premium hikes

The number of customers with top hospital 
cover is going to fall, as they cannot keep up 
with premium increases, according to the 
national body representing health insurance 
providers, Private Healthcare Australia (PHA).

“Premium increases above CPI are hurting 
consumers in a low wage growth environment,” 
Ms David said. “In five to six years, price 
sensitivity modelling shows that premiums will 
potentially become unaffordable for at least 
one-fifth of people with private health 
insurance.”

►Health insurance premiums are rising faster than income levels 
leading to pressure on affordability

►“Good risks” might downgrade coverage leaving insurers with a 
portfolio of “poorer risks”

►Premiums lag claims; unless 
premium increases allow for 
future claims inflation, it 
would be difficult to break 
even in the long term
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Growth in Claim Incidence – Hospital Admission vs IP Claims Incidence

Claim incidence is increasing faster than admission rates. 

• Potential that people are finding new ways to claim. 

• Or there are unnecessary “upgrades” to claimable procedures. 

• For instance, wisdom tooth extraction is not claimable, but wisdom tooth extraction 

on the basis of a suspected cyst is claimable. 

Claim incidence of people with rider is similar to those without riders

However, they are far more likely to go to a private hospital. 

Growth in Claim Incidence – IP Rider vs IP Claims Incidence

Growth in Claim Cost by Components – Private vs Class A

Claims inflation in private is many times of public. Surgery is already 2x the price.

• Room and board charges are increasing in Private despite shorter stays (3.6 -> 3.4 

days from 2012 to 2014)

• Big price inflation in implants for private

Source: HITF report

LIA Singapore 2016 Study
Avenues for claims increase
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Top 5 contributors of hospital bills (exclude childbirth) 
makes up 27.5% of total billing
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Total Hospital Bills Private Total Hospital Bills Public

Cataract 
$118.7M

Ovarian 
$67.5M

Scope
$63.5M

Knee
$44.5M

Piles
$31.5M

Source: Ministry of Health, Singapore
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Managing health 
insurance claims with 
Analytics
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No claim

Population 
Segments

Segment Cost 
Pyramid

Management of in-force health insurance portfolio

Poly-chronic 
10% of all claims contains 40% of 

total value  

Chronic
25% contains 30% of value 

At risk
20% contains 20% of value 

Healthy 
40% contains 5% of value

EY built a people view based 

on historical claims behaviour

to date.

Conditions are classified by 

ICD10 into chronic and non-

chronic, where chronic 

conditions typically require 

prolonged medical care.

Healthy: 2 or less non-chronic 

claims made

At risk: 3 or more non-chronic 

claims made

Chronic: 1 chronic claim 

made

Poly-chronic: 2 or more 

chronic claims made
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Interventions for health insurance portfolio 

High Cost, High Risk

Cost by Procedures or ICD-10
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Low Cost, Low Risk

Target the high cost 
customers and encourage  

them to take preferred plan

Target the high risk 
customers and encourage  
them to become healthier

Risk Segmentation 
Profiles your customers 
based on their relative 

risk

Wellness Program 
Targets high risk 

customers to shift their 
risk profiles

Migration Program 
Targets High cost 

customers to go to 
preferred healthcare

Insurer 
Data

Preferred 
Healthcare 
Providers

Analytics

Analytics

1

2

4

Segmentation

3

Statistical Insights
5

4

3

Soft, non-disruptive 
approach

Hard, potentially 
disruptive approach

Underwriting
Exclusions for high risk 

customers based on 
projected risk profile

6
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 Consultation

 Investigation

 Nursing

 Medicine

Health Insurance Claims Framework

Cost Benchmarking 

Patient Risk Segments

Procedural (CPT,HPCS)
Provider (Clinic, PCP, 
Hospitals)

Diagnostic Categories 
(ICD 10) 

Geography

Quality

Quality Benchmarking Performance MonitoringPatient Safety 

Intervention Design

Disease ManagementWellness ManagementCare Management

Product DesignPreventative DiagnosticDischarge Planning

Utilization

Risk

Prospective Risk Retrospective Risk Risk Stratification

The health insurance claims framework enables insurers to evaluate the health book in terms of overall risk, 
quality and cost benchmarking. The framework also provides areas for potential intervention for insurers to 
reduce their current & future risk

 Length of Stay
 % PCP treatable
 % ED not 

preventable

 % Non – Emergent
 % ED Care

Avoidable

 Readmission Rate 
(30 day) vs Risk

 Readmission Rate 
(60 day) Vs Risk

 Patient Safety 
Indicators

 Readmission Rate 
(45 day) Vs Risk

 Hospital Acquired 
Conditions

 Mortality Rate
 Survival Rate

 Comorbidity Index

 Chronic vs Non 
Chronic Risk

 Readmission Risk

Associated Indicator

 Product Design

 Anonymized
Surveys

 Preferred Panel

 Wellness Program

Over Utilization Preventable Care/Cost reporting Patient Experience

EY health claims framework
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 Build customized risk predictive 
model for existing claimant and 
non-claimant population 

 Develop management 
dashboards that provide the 
insights on overall risk, quality, 
cost & utilization across claims

 Management dashboards & 
models sign off

 Build recommendation for  
potential intervention across 
risk segments

A typical approach taken is as follows:

Current State 
Assessment

Analytics Solution 
Build & Validation

Intervention Design & 
Monitoring

 Conduct data diagnostic centered 
around key business hypothesis 
(Ex: What % of cost is attributed to 
worst performing providers)?

 Conduct root cause analysis to 
identify key drivers of rising claim 
risk and costs

 Validate key findings and business 
case with stakeholders

Stage 1 Stage 2 Stage 3

 Find a group of preferred 
doctors using measures of 
cost-effectiveness

 Design products with correct 
marketing mix by 
understanding consumer’s 
needs through surveys and 
focus groups

 Design wellness care program 
based on the customer risk 
segmentation
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Healthcare Providers

Stage 1: Current state assessment

Hypothesis New understanding

1

► There is a difference in 
their cost, even for the 
same procedures

► There is a difference in 
the cost associated with 
the same procedure

In
s
ig

h
ts

Understand the cost 

drivers

Quick Analytics

Procedures2

► There is a difference in 
the risk profile between 
the people who ever 
claimed vs the people 
who has never claimed. 

Claims3

Conduct analyses across doctors / clinics / 
hospitals to identify the range, mean, median, 

percentile, etc, of cost by procedure. 

Conduct analyses across procedures, to 
investigate the variation in cost by procedure and 

to observe the procedures which result in high 
costs. The links between ICD codes and 
procedures performed will be checked. 

Conduct analyses across the customers to check 
if people who ever claimed before are more risky 

than the others. 

Identify doctors who are 

potentially overtreating. 

Group ICD codes by 

treatment options

Identify and manage 

risky policyholders 

better – increase 

premiums or move to 

preferred provider
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Analytics Decision Engine

Proposed 
interventions

Develop Risk 
based Segments

Healthcare Data 
Understanding 

Deploy Healthcare 
best Practices

Clinical 
Groupers

Comorbidity
Index

Readmission 
Algorithms

Preventable 
Hospitalization

Decision 
Engine

Optimize Risk segments 
for Interventions

Hospital and Member 
Profile 

Member & Hospital List

4 6

7

5

Risk 
Stratification

2

Single 
Member

View

3

8

Feedback loop to refine 
Decision engine10

 Demographics

Location, Gender, Age, Occupation 

Clinical – Diagnostic/Procedural

ICD 9/10, CPT/HCPCS codes, J 
Codes

 Utilization Indicators #Claims, 
#Frequency, $Claim Amount, Length 
Of Stay

 Claims Cost (Nursing, Surgery, 
Emergency etc), Paid Amount 

 Hospital/Provider Type, Claim 
Profile, Location, Par/Non Par

 Lab data Actual vs Range, CBP, 
HBA1C

 Customer Survey Data wherever 
available

Claims

HRA

Rx

Lab

Policy

Source 
Systems

Intervention Results 
to refine Decision 
Engine

Data Sanitization; Business Inputs Healthcare Analytics Engine; Pre Built Framework

1

Quality 
Indicators

Stage 2: Analytics solution build & validation

►Customize risk predictive models for segmenting existing claimant and non-claimant population into different risk groups 

►Management dashboards that provide the insights on overall risk, quality, cost & utilization across claims

►Agree on the potential interventions with business stakeholders to address high risk segments 
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The transition probability matrix allows us to predict the future state of the existing claims population. This can be further extended 

to non-claimants data by joining with health indicators, new entrants and decrements.

1 year transition probability matrix (2008-16)

1 2 3 4

1 75% 10% 10% 5%

2 90% 8% 2%

3 80% 20%

4 100.0%

Expected value of future claims

By estimating the impact of various initiatives to manage claims 

better, the lifetime expected cost benefit analysis can be calculated 

using a Markov claim model to take management decisions

1 2 3 4

$900 $6000 $8000 $50000

F
ro

m

To

Expected cost of being in each state

Example Models: Transition Matrix
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𝑃𝑜𝑙𝑖𝑐𝑦 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 = 𝛼 + 𝛽0𝐴𝑔𝑒 + 𝛽1 𝑁𝑜. 𝑜𝑓 𝑣𝑒ℎ𝑖𝑐𝑙𝑒𝑠 + 𝛽2 𝐼𝑛𝑐𝑜𝑚𝑒 + 𝛽3(𝑁𝑜. 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠 𝑑𝑟𝑖𝑣𝑖𝑛𝑔) + 𝜀

Example multi-variate linear regression equation

► Multi-variate regression is widely applicable throughout insurance value chain. Example uses:

► Developing a model to determine the customer’s premium   (price optimisation)

► Predicting the increase in customer spend based on marketing strategy (customer growth)

► Modelling the value of the settlement offer based on customer demographics to determine the likelihood of 

accepting an offer (claims protection)

► The performance of regression model is assessed by reviewing an ANNOVA . An ANNOVA contains a p-value, based on a 

hypothesis test for 𝛽𝑖 = 0, for each of the coefficients in the regression equation. 

► Other metrics are also considered to determine the performance of a model such as 𝑅2 , 𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅2 , residuals 

assessment, F-values, etc.. 

Example Models: Propensity Modelling
Multi-variate regression
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► Generalized Linear Models, a more advanced regression technique which General Insurance 

actuaries in particular have used in the past. Useful for statistical analysis for health insurance for 

example, in pricing health insurance based on various risk factors such as age, gender,…

► Decision Trees, a “supervised learning” technique, used for classification and prediction. This 

techniques use algorithms to identify strategies most likely to achieve a goal, for example 

automation of claims acceptance. 

► Cluster Analysis, commonly used for segmentation and applicable to claims, pricing, customer 

growth and many other business uses. Starts at a “random” observation and begins to calculate 

the closest observation, grouping it with the closest, repeat until there remains only k clusters.  

► Chain Ladder Techniques used to model reserve and capital requirements.

Other Commonly Used Models in Health Insurance include
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Stage 2: Health claim dashboards

► Visualization of the results can be as important as the underlying analysis to drive business 

actions. Explore tools such as Tableau, Power BI.
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Long-Term Solution with Quick Wins

How to construct a 
preferred panel of 

specialists?

Based on data collected 
over many years, find the 

best doctors for 
customer’s needs

Gains Strategy

Better understand the 
population’s needs

New health product with the 
appropriate Price, Place, 

Positioning and Packaging

Market research with 
representative sample 

Focus group sessions with 
industry expertsP

ro
d
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t 
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e
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Find good doctors for your 
customers

Become a price setter

Deeper involvement in the 
medical industry

Quantitative approach to 
find the best specialists

Setting up deals with 
specialists, such as price 

negotiations

What will make the 
product sell?

Find the product features 
most attractive to 
consumers, how to 

increase it’s distribution, 
and how to digitalize.

Risk modelling allows you to 
monitor the overall ‘health’ 

of the portfolio

Able to move beyond one-
size-fits-all into specific 

strategies

Gaining value from 

counterparty engagement

Achieve a long-term solution 
through deeper interaction with 
your customers and healthcare 
providers

Your data is a valuable and rich 
repository of information for us to 
find the good healthcare providers 
and your vulnerable customers.

EY’s assets and expertise in the 
Insurance Industry and Health 
Analytics makes us your ideal 
cooperation partner to navigate 
through this journey
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Migration Program to 
gradually move costly 

people into preferred plan

Wellness Program to 
gradually improve the risk 
profile of your customers

Who & How to target?

Use Risk Models to 
segment clients, so as to 

design specific 
intervention strategies 

for each group

1

2

3

Q
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rm
Stage 3: Intervention design & monitoring framework
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Conclusion
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Conclusion

► Insurance practice is moving from beyond simplistic 
deterministic models / one-way analyses

► The growth of technology and data management allows 
for the use of analytics to address many business 
problems today, such as the case described for health 
insurance above
► Other suitable candidates include distribution optimization, fraud 

detection, etc.

► Actuaries are well placed to participate in these new 
developments – our training allows us a good 
understanding of both:
► The underlying business problems faced

► Statistics and other analytical tools available
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Thank You
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Appendix


