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Motivation

A system under stress
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Accelerating Complexity of 
Healthcare in Singapore:

• Demographic shift - rapidly 
ageing population with 
complex needs

• Limited availability of 
providers

• Increased public expectations

• New and expensive 
technologies



Our Target

A mix of services that achieves a 
desirable balance of:

• Population health

• Sustainable cost

• Satisfied patients

• Good provider work-life

The Quadruple Aim



Core Questions

1. What to change?

2. What to change to?

3. How to change?



Core Question 1 – What to change? 
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Core Question 2 – What to change to? 

1. Business as Usual
= expanding services in 
proportion to demand

2. Enhanced Primary Care 
(EPC)
= Increase the capacity and 
capabilities of public polyclinics 
and engage willing private 
sector providers in caring for 
more complex patients



What’s “Enhanced Primary Care”?

Enhanced Primary 
Care is a model of 
care that promotes 
optimal health 
system 
performance, i.e.,  
the Quadruple Aim



How do “primary care entities” impact the quadruple aim? 



Core Question 2 – What to change to?  (Cont.)

So, what does it take for primary care to most effectively meet 
needs?

• Assessed by the Starfield’s 4 Cs:

• Primary and accessible site of 
contact

• Capacity to address a range of 
problems

• Offers services over the continuum
of health needs

• Coordinates amongst medical and 
other health-related providers

• The ability of the entity to meet 
needs depends on the degree to 
which the entity fulfils the 4 Cs



HASS need Functional Definition
1 Non-skilled home services Home care to meet basic and instrumental activities of daily living (e.g., assistance with 

dressing, bathing, meal preparation)
2 Social support Any support that aids patients with decision making, companionship/empowerment, or basic 

healthcare services (e.g., befriending services)
3 Care coordination Systematic interfacing between multiple providers (e.g., patient navigator). 
4 Physiological monitoring & 

prompt follow-up
Frequent (i.e., daily to weekly) monitoring of physiological signs (e.g., weight, dyspnea, blood 
pressure) and prescribed responses to abnormalities (e.g., diuretic adjustments for CHF, rescue 
medications for COPD) or first level response leading to definitive prescribed response.

5 Regular physician services Development, evaluation, and follow up of health care plans, focusing on elements that 
require a physician’s skill and registration.

6 Medication management Process of reconciling multiple medications to prevent adverse outcomes (e.g., pharmacist 
medication reconciliation) as well as services which facilitate/enhance medication adherence 
(e.g., medication reminders, medication sorting)

7 Supervisory care Supervision of patients over stipulated time period (e.g., community day care or home sitter to 
assure safety and an enriched environment).

8 Patient skills education Activate and empower patients to engage in specific skilled health-supporting activities (e.g., 
self-care of diabetes, wound care) through a prescribed program of education, counseling and 
support (i.e., beyond basic health education). 

9 Caregiver skills education Activate and empower caregiver to engage in specific skilled health-supporting activities (e.g., 
self-care of diabetes, wound care) through a prescribed program of education, counseling and 
support (i.e., beyond basic health education). 

10 End-of-life care Multidisciplinary care for terminally ill patients (e.g. symptom management)

11 Nursing type skilled
services

Provide nursing type healthcare tasks that require specific skills training to perform (e.g. 
wound care, parenteral therapy, etc.).

12 Rehabilitation type skilled 
services

Provide rehabilitative type healthcare tasks that require specific skills training to perform (e.g. 
physiotherapy, speech therapy, occupational therapy, etc.).

Prototypical needs



The Health and Health Related Social Service (HASS) Study

Having unmet HASS needs is associated with worse outcomes 
ED use, hospitalization, nursing home placement, mortality

All needs identified at 
hospitalization were 
met within 90 days

Assessment of met 
needs



Core Question 3 – How to change?

Policy options • Empanelment
• Payment
• Regulation/oversight
• Flexibility of organization
• Scope of practice

• Group/solo practice
• Non-physician providers
• Technology
• Subcontract

Model of care 
types

Governance
Policy heavy

?
Policy light



Core Question 3 – How to change? (Cont.)

Model of care 
implemented

Policy choices

Providers:
Income
Hours

Out of hours
Administrative load

Patients:
Waiting time

Continuity
Cost

Engagement

If you build it, will they come?

If they come, will they stay?

“Attributes”



Moving on to Agenda #2: 
Methodology



Methodology: Framework

System outputs
• Population health
• Per capita cost
• User satisfaction
• Provider work-life

Effects of options:
• Progression rates
• Utilization/cost
• Satisfaction

Epidemiology of 
needs

• Prevalence
• Transition rates
• Utilisation

patterns/cost

Policy options

Simulation 
Model

Patient and provider 
preferences

Local case 
studies

Omnibus 
data

Literature 
review

Discrete Choice 
Experiments

SIGNS
Study

HASS
Study

Overarching Framework 
for Evaluating the Impact 

of Enhancing Primary 
Care



Methodology: Tasks within the framework

To achieve the objective, we are developing a systems model (both 
conceptual and calculation) of chronic disease care in Singapore, 
informed by a series of interlocking studies (“Research Tasks”):

Research Task 1: Liaise with key stakeholders in the Singapore 
healthcare system, documented with case studies

Research Task 2: Synthesise existing international evidence in a 
systematic review

Research Task 3: Gather and analyse epidemiologic data

Research Task 4: Elicite patient and provider preferences

Research Task 5: Modell the impact of different policy scenarios on “the 
quadruple aim” (and other stuff)



Research Task 1: 
Liaise with key stakeholders in the 
Singapore healthcare system, 
documented with case studies

Led by: Prof Gerald Koh

National University of Singapore

Saw Swee Hock School of Public Health

EPC Research Tasks



Research Task 1 – Case studies in Singapore

Purposive and snowball 
sampling

Basic demographic data 
collected

In-depth semi structured 
interviews conducted

Inductive thematic 
analysis

Q
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y 

55 respondents interviewed in total

o 31 Private General Practitioners 

o 8 Policymakers 

o 12 Allied Health Professionals 
(clinic manager, programme
managers, health 
administrators, care 
coordinators, nurses etc.)

o 4 polyclinic personnel



Research Task 1 – Key Findings

Background of Family Medicine Clinics (FMC)

Family Medicine Clinic (FMC) was introduced by MOH in 2011 to 
provide support for private GPs to manage chronic diseases.

An FMC:

• Brings together multiple private GPs, nurses and allied health 
services under one roof.

• Developed through partnerships with like-minded private GPs 
and Regional Health System (RHS). This public-private 
partnership lasts for three years, after which FMC will function as 
a private entity i.e., privatisation.

• Under this partnership, MOH provides seed funding for capital 
and operational expenses and RHS provides support on clinical 
matters and governance to ensure the appropriate use of funds. 



Research Task 1 – Key Findings

Challenges to the sustainability of FMCs

Relationship and Power 

• Control over consultation fee and drug prices were dictated by partner hospitals, 
impeding revenue generation for the FMCs during the partnership years

• Power dynamics led the FMCs to be operationalised based on specifics set forth by RHS 
partners, making it untenable after privatisation as a privately-run entity 

Staffing

• Care coordinators were hired with seed funding to decant patients from SOCs to FMCs 
during the partnership years but ceased after privatisation resulting in low to no 
decanted patients 

Information system 

• Some FMCs and partner hospitals were on similar Clinic Management Systems (CMS) or 
had viewer access to the CMS

• High CMS subscription fees and lack of common CMS with partner hospital post-
privatisation led specialists to have less confidence in decanting their patients to FMCs.



Research Task 1 – Key Findings

A PCN:
• Is a group of private GP practices that come together de novo 

• Is helmed by two leaders in the PCN Headquarters (HQ). 

Current PCN landscape
• Application call for PCN opened from 1 April to 31 May 2017.

• A total of 10 PCNs of various sizes were formalised in Jan 2018.

• As of 22 April 2020, 511 practices are enrolled into a PCN. 

• Currently, PCNs care for more than 100,000 patients, up from 70,000 in 2019. 

• MOH’s ambition is to enrol more than half of all CHAS clinics into a PCN by the 
end of 2020.  

Background of Primary Care Networks (PCN)



Research Task 1 – Key Findings

Enabling features of the PCNs

Chronic disease registry (CDR) 
• A platform that promotes adherence to good clinical guidelines by tracking process and clinical outcome 

indicators

Ancillary services
• Diabetic Retinal Photography, Diabetic Foot Screening, Nurse Counselling provided as mandatory services by all 

PCNs
• The services are generally provided by a mobile team of nurses (can be outsourced to external vendors)
• Mobile team can go to every clinic, making it more convenient for patients to attend these services
• The services are reimbursed at an agreed piece rate

Care plus fee 
• Quantum of $100 per patient per annum is disbursed to GPs to compensate for extended consultation time with 

patients with chronic conditions 

Continuing Medical Education (CME)
• Funds provided to invite guest speakers, book venues and to hire locums
• Platform to network with fellow GPs and for benchmarking practices
• GPs can accumulate CME points for the renewal of practising certificates 



Research Task 2: 
Synthesis of existing international 
evidence in a systematic review

Led by: Prof Josip Car

Nanyang Technological University, Singapore

Lee Kong Chian School of Medicine, Centre for Population Health Sciences (CePHaS)

EPC Research Tasks



Research Task 2 – International literature review

To identify the potential 
impact of 
multicomponent 
strategies or innovation 
environments* for 
enhancing primary care

*Strategies or Innovation environments = policy 

changes, changes in payments, case management, 

team-based care, special roles added to the teams, the 

specific way in which payments are restructured, etc.



Research Task 2 – Results



Research Task 2 – Results

• Efforts to improve continuity (e.g., via assignment) increase PC visits while 
maintaining or decreasing specialist visits 

• Increasing comprehensiveness by systematizing screening and/or preventive 
services increase those activities

• No matter what the intervention, results were mixed for impact on hospital 
admissions and ED visits, and expenditures

• Further research is needed 

• Systematic, context-sensitive assessment of the relationship between the 
specific interventions intended to enhance the functional goals of PC, and 
degree to which these changes achieve those goals, and the effect those 
changes have on population health (and other outcomes).



Research Task 3: 
The epidemiology of health and health 
related social service (HASS) needs

Led by: Prof Angelique Chan

Duke-NUS Medical School

Centre for Ageing Research & Education (CARE)

EPC Research Tasks



Research Task 3 - Objectives

Epidemiology of need segments and healthcare utilization/health 
costs

Estimate:*

• Transition rates between need 
states

• Healthcare utilization and cost 
within states, accounting for 
age, gender, presence of 
complicating features and use 
of primary healthcare services

5.
Limited 

reserve and 
exacerbations

1. 
Healthy

3. 
Stable 
with 

serious 
disability

2. 
Chronic 

condition but 
asymptomatic

7. 
Dead

4. Frailty 
with or 
without 

dementia

6. 
Short period 

of decline 
before dying
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Research Task 3 – Preliminary Findings



Transition in global impression segments
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Data: THE SIGNS Study wave 1 (2016-2017) and THE SIGNS Study wave 2 (2019). n=3176, inclusive of respondents interviewed at 
both waves, and interviewed at wave 1 and with known mortality status at wave 2

Research Task 3 – Preliminary Findings



Average number of visits in the 12 months preceding wave 1 
interview
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Research Task 3 – Preliminary Findings

Non-users of primary care use had higher risk of transition to worse health 
states



Average charges per visit in the 12 months preceding wave 1 
interview

Provider type Mean (S$) Median (S$)

Primary Care 97 62 

SOC 182 99 

ED 354 322 

Inpatient 3,270 1,354 

Research Task 3 – Preliminary Findings



Research Task 4: 
Eliciting patient and provider preferences

Led by: A/Prof Semra Ozdemir

Duke-NUS Medical School

EPC Research Tasks



To examine the preferences of Users and 

Providers in Singapore with regards to the 

features of a particular model of primary care.

These features, also referred to as attributes, 

concern the organizational structure, payment 

mechanisms, as well as service and delivery 

factors.

Research Task 4 – Objectives



Preferences for Models of Care: Discrete Choice Experiments 
(DCEs) 

• Separate exercises for providers (stratified by 
public/private) and public (stratified by needs segment)

• Identify features of a health service that relate to the 
desirability to participate

• Provide a tableau of option pairs: participants select 
preferred and whether they would switch from current

• Estimate elasticity of demand: “if you build it, will they 
come?”

Research Task 4 – Methodology



Attributes 1. Operating 
hours of the 
clinic

2. Services 
available

3. Continuity 
with patients

4. Typical 
patient load 
per day

5. Hours of 
administrative 
work per day

6. Professional 
development 
and training

7. Income per 
month

Level 1 Weekdays and 
working hours

Doctor 
consultation 
and medication

Mostly same
patients

20 0.5 hour No protected 
time

No change

Level 2 Working 
hours,
evenings and 
weekends

Doctor, 
medication and 
common 
diagnostic 
services

Mostly
different 
patients

40 1 hour 1 day per 3 
months

5% increase

Level 3 24/7 including 
home visits

Doctor, 
medication and 
wide range of 
diagnostics and 
specialist 
services

60 3 hours 1 day per month 10% increase

Level 4 25% increase

Research Task 4 – Attribute List and Levels for 
PROVIDERS



Clinic A Clinic B
Operating hours of 

clinic 24/7 including home visits Weekdays and working 
hours

Services available Doctor, medication and 
common diagnostic services Doctor and medication

Continuity with 
patients Mostly same patients Mostly same patients

Typical patient load 60 20

Hours of 
administrative 
work per day

3 hours 1 hour

Professional 
development and 

training
1 day per 3 months No protected time 

Income per month 5% increase in income 25% increase in income

Research Task 4 – Sample DCE Task for 
PROVIDERS



Attributes 1. Approach 
to care

2. Seen by same 
or different 
doctor

3. Doctor’s ability 
to manage

4. Services available 
in the clinic

5. Access to 
medical records

6. Out-of-pocket 
cost 
(Consultation 
and Medication) 

Level 1 Usual care Same doctor Common or 
stable medical 
conditions

Doctor consultation 
and medication

From clinic $5

Level 2 New approach 
to care

Different doctor Common as well 
as uncommon or 
unstable medical 
conditions

Doctor, medication 
and common 
diagnostic services

From clinic and 
other health 
facilities

$20

Level 3 Doctor, medication 
and full range of 
diagnostics and 
specialist services

$50

Level 4 $100

Research Task 4 – Attribute List and Levels for 
USERS



Clinic A Clinic B

Approach to care New approach to care Usual care

Seen by same or 
different doctor Same doctor Different doctor

Doctor’s ability to 
manage

Common as well as 
uncommon or unstable 

conditions
Common or stable conditions

Services in clinic
Doctor, medication and full 
range of diagnostics and 

specialist services
Doctor and medication 

Access to medical 
records

From clinic and other health 
facilities From clinic

Out-of-pocket cost $20 $5

Research Task 4 – Sample DCE Task for USERS
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Research Task 4 – Preliminary Findings (USERS)



0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

$100 $50 $20 $5

Predicted Uptake of Enhanced Primary Care at NEW clinic at 
different levels of cost against Unchanged Current Clinic

Class 1 Class 2 Class 3

Research Task 4 – Preliminary Findings (USERS)
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Who are the individuals in the 

3 classes?

To what extent does this high 

positive/negative weighting of 

current site of care relate to 

actual decision-making?

What does this mean for 

policy? -60.00%

-40.00%
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0.00%
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of care
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manage

Services
available
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med

records

Cost of
visit

ASC

Relative Attribute Importance

Class 1 Class 2 Class 3

Research Task 4 – Next Steps (USERS)



Research Task 5: 
Modelling the impact of different policy 
scenarios on outcomes satisfaction and 
outcomes

Led by: A/Prof John Ansah

Duke-NUS Medical School

EPC Research Tasks



• Develop an integrated model 
based on outputs of the 
literature review, case 
studies, epidemiological 
study, choice experiments
research tasks to simulate the 
impacts of investment in 
enhanced primary care on:

• Population Health  
• Cost 
• Patient Satisfaction 
• Provider Satisfaction 

Research Task 5 – Objectives



Foundation 1: Population Health Segments 
(using Simple Segmentation Tool)

SIGNS (Wave 1&2) and MOH 
Omnibus dataset will be used to 

classify population into each 
health state (segments)

(Data from epidemiological studies, 
research task 3) 

Patient characteristics:
 Age 
 Gender
 SES
 Ethnicity
 Complicating features

Healthy Chronic, 
Asymptomatic

Long course of 
decline

Chronic, 
Symptomatic

Limited 
reserve with 

serious 
exacerbation

Short period of 
decline before 

dying

Research Task 5 – Data Inputs



Foundation 2:  Transitions across Health 
Segments 

Healthy Chronic Asymptomatic Chronic Symptomatic Long Course of Decline
Limited Reserve Short Period of Decline

becoming 45 transition to chronic
asymptomatic

transition to chronic
symtomatic

transition to long
course of decline

transition to limited
reserve

transition to short
period of decline

transition from
asymptomatic to

symtomatic

transition from
asymtomatic to long

course of decline

transition from
asymptomatic to limited

reserve

transition from
asymptomatic to short

period of decline

transition from
symptomatic to
asymptomatic

transition from
symptomatic to long

course of decline

transition from
symptomatic to limited

reserve

transition from
symptomatic to short

period of decline

transition from long course
of decline to limited reserve

transition from long course of
decline to short period of

decline

transition from limited
reserve to short period of

decline

mortality healthy

mortality
asymptomatic mortality short

period of decline

mortality limited
reserve

mortality long course
of decline

mortality
symptomatic

Transition Rate

<Transition
Rate>

Research Task 5 – Data Inputs



Cost and performance of current and potential alternative models of primary care

Model of Care

Healthy Chronic,
Asymptomatic

Chronic,
Symptomatic

Long course of
decline

Limited reserve
with serious
excerbation

Short period of
decline before

dyingIncidence of
chronic

condition

Developing
symptoms

Declining
condition

Developing
complications

Exacerbating
health

Births

Becoming healthy

Reducing
symptoms

Improving
condition

Becoming stable

Transition
rate

Medical, Social &
Psychological Needs

Gap
Supply of health and

social care needs Total medical,
social &

psychological needs

HASS needs 
gap

HASS 
provided HASS needs

Research Task 5 – Data Inputs



The Health and Health Related Social Service (HASS) Study

Having unmet HASS needs is associated with worse outcomes 
ED use, hospitalization, nursing home placement, mortality

All needs identified at 
hospitalization were 
met within 90 days

Assessment of met 
needs



Assessing cost and performance of current and potential alternative models of 
primary care

• Develop a common 
understanding amongst the 
panellists of the 
characteristics of the current 
and future enhanced primary 
care models

• GPs
• Polyclinics
• Enhanced Polyclinics
• Enhanced GP 1.0

Task 1

• Evaluate each primary 
care model on the 4 
dimensions proposed by 
Starfield:

• First-contact,
• Comprehensiveness,
• Coordination
• Continuity.  

Task 2

• Estimate the relative change for 
future vs. current primary care 
models in:

• Rate of progression of patients 
to worse health states

• Use of services including 
primary care, specialty care, ED 
services, and acute hospital.  

Task 3

Estimates of Impact of Enhanced PC: Experts



Scenario

Healthy Chronic,
Asymptomatic

Chronic,
Symptomatic

Long course of
decline

Limited reserve
with serious
excerbation

Short period of
decline before

dyingIncidence of
chronic

condition

Developing
symptoms

Declining
condition

Developing
complications

Exacerbating
health

Births

Becoming healthy

Reducing
symptoms

Improving
condition

Becoming stable

Transition
rate

Medical, Social &
Psychological Needs

Gap

If an individual with high care 
needs seeks services from a 

provider with medium 
comprehensiveness, continuity 
and coordination, the service-
needs gap is likely to increase. 

GP Polyclinic Enhanced 
Polyclinic

EPC 1.0

Model of Care

HASS needs 
gap

Research Task 5 – Models



One of 20 sectors

Research Task 5 – The Core (Population) Model



Population of older Singaporeans by Health State
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Four scenarios are evaluated with respect to a 
“base case”, using the work-in-progress model  

Policy 
switches

Base case scenario: current pattern of primary care use1

Complex patients are provided enhanced primary care2

All primary care becomes enhanced primary care3

All primary care becomes enhanced primary care, and all non-users of primary care become 
users4



Distribution of medical needs over time

Resident population by health state

Health States
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total elderly Healthy Population : baserun
total elderly Chronic Asymptomatic Population : baserun
total elderly Chronic Stable Symptomatic Population : baserun
total elderly Long Course of Decline Population : baserun
total elderly Limited Reserve and Severe Exacerbation Population : baserun

Elderly resident population by health state

“complex”
“complex”

Base case: current pattern of primary care use



baserun
complex patiengs by age elderly[Age] @ 2020
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Use of medical services

Base case: current pattern of primary care use



Cost of care
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complex patiengs by age elderly[Age] @ 2060
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complex patiengs by age elderly[Age] @ 2040

0 12,500 25,000 37,500 50,000

Age60
Age61
Age62
Age63
Age64
Age65
Age66
Age67
Age68
Age69
Age70
Age71
Age72
Age73
Age74
Age75
Age76
Age77
Age78
Age79
Age80
Age81
Age82
Age83
Age84
Age85
Age86
Age87
Age88
Age89
Age90
Age91
Age92
Age93
Age94
Age95
Age96
Age97
Age98
Age99

Age100andOver

baserun
AllPCEnhancedPCUsers

complex patiengs by age elderly[Age] @ 2020
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Number of medically complex elderly

Extreme scenarios compared 
(base case vs everyone in enhanced primary 
care)



All scenarios: Total Singapore population to 
2060

Base case
Only complex patients are provided enhanced PC

All patients AND current non-users provided enhanced PC 

All patients are provided enhanced PC



Base case

Only complex patients are provided enhanced PC

All patients are provided enhanced PC

All patients AND current non-users provided enhanced PC 

All scenarios: Fraction of elderly with complex 
medical needs



All scenarios: per capita primary care visits
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All scenarios: per capita specialist visits
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All scenarios: per capita hospital utilization
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All scenarios: Total health system cost

Base case
Only complex patients are provided enhanced PC
All patients are provided enhanced PC

All patients AND current non-users provided enhanced 
PC 



All scenarios: per capita cost
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• Can provide insights into the impact of proposed changes

• Modeling can provide a “counterfactual”: to track 
performance of new programs vs. projections

• Offers a flexible framework:

• A “cause and effect” model of the relationship 
between policy and health system performance that 
makes clinical sense (face valid)

• Can contribute to prioritizing where accurate data are 
crucial to informed decision making

Value of the EPC Project to Primary Care Planning?



Signing off… Questions? 
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