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Introduction
The philosophy of patient-centred care requires a 

paradigm shift away from fragmented institution-centred 
care to integrated care models such as care teams that develop 
and implement a care plan tailored to meet patient needs.1 

While no 2 patients are exactly alike, it is not feasible to focus 
at the granular level when developing health policies that 
promote patient-centred care. Segmenting the population 
into relatively homogeneous, distinct subgroups promotes 
the development of care models tailored to similar groups 
of people rather than individuals.2,3 

Population segmentation, with the aim of optimising 
healthcare services, originally evolved from market 
segmentation. Widely applied in the field of business, 
market segmentation involves tailoring product features for 
different consumer types.4 Population segmentation analysis 
can happen at various levels—at the macro (e.g. nationwide 
population), meso (e.g. diabetic patients), and micro levels 
(e.g. individual adverse event risk stratification)3—with the 
segments themselves being derived either through expert 
inputs or post-hoc using statistical methods applied to 
empirical data.4

In order to prepare for an ageing population in Singapore,1 

initiatives to integrate care through population segmentation 
have already been started, such as those by the Agency 
for Integrated Care.5 As resources are finite, targeted and 
high value interventions that are enabled by population 
segmentation analysis have become increasingly relevant. 
In this article, we discuss the specific benefits of population 
segmentation analysis for the provision of efficient patient-
centred care. These include the facilitation of healthcare 
service planning, promoting the evaluation of health service 
innovations and improving care integration. 

Healthcare Service Planning
Various definitions of needs exist.6 In the healthcare 

context, a need is defined as the capability to benefit from 
healthcare.7 Benefits can be quantified in various ways 

depending on the policy objective,8 for example, cost-
effectiveness, number benefiting7 or decreased probability 
of transitioning into a worse health state. The goal of 
the healthcare system, therefore, is to match services to 
healthcare needs. Failure to meet the healthcare needs of 
patients typically leads to worse clinical outcomes and 
may potentially increase health service utilisation in the 
long-term.7 For example, patients with atrial fibrillation 
on warfarin are at increased risk of either embolic stroke 
or severe bleeding with suboptimal anticoagulation 
management (i.e. international normalised ratio outside 
the target range).9 Providing services beyond needs are not 
associated with improved outcomes (and may be associated 
with avoidable complications) but is surely associated 
with increased costs.10 Therefore, it is important to tailor 
healthcare services to patient needs.7,11 

Segmenting the population facilitates the efficient 
development of service packages that are based on common 
sets of needs associated with each segment. Understanding 
the needs of distinct population segments may also help 
ease the identification of frequently unmanaged needs 
by comparing services recommended to individuals in a 
particular segment with the typical service packages received 
by patients in that segment. Examples of healthcare needs 
assessment tools include EasyCare,12 Interrai13 and the 
Simple Segmentation Tool which is a locally developed 
tool.14 Insights into the number of individuals in the various 
segments and current patterns of care can help policymakers 
plan and allocate healthcare resources at a population level.15 
In addition, policymakers will also be able to evaluate 
transition rates of patients between population segments and 
characterise risk factors for adverse transitions as potential 
targets for policy intervention. 

Programme Evaluation
The evaluation of efforts to improve health services such 

as integrated care4 is complicated by the relationship between 
patient characteristics and clinically relevant outcomes such 
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as mortality, healthcare utilisation costs16 and transition 
rates into worse health states.17 Population segmentation 
analysis enables health outcome tracking for groups of 
patients with relatively homogeneous prognosis and similar 
responses to healthcare. Examples of patient segmentation 
schemes intended to promote programme evaluation include 
Kaiser Permanente's Senior Segmentation Algorithm patient 
groups18 and the Bridges to Health model patient segments 
by Lynn et al.2 

Care Integration
Integration of care can happen both horizontally and 

vertically. Horizontal integration refers to the provision of 
various allied health services, in addition to medical care 
by physicians, to address patients' manifold healthcare 
needs.19 Vertical integration involves linkages across various 
venues of care from primary care clinics to tertiary general 
hospitals. Integrated care often involves the provision of a 
package of healthcare services, supported by benchmark 
tools such as guidelines and care pathways.1 Segmentation 
may also help to inform policymakers on deciding which 
services should be included in a healthcare service package 
for a particular population segment. By identifying the 
combination of health and social service needs within 
different population segments, integrated packages of 
care can then be tailored to meet the needs of patients in 
their respective segments. For example, Valkronic is an 
integrated care programme in Spain for patients suffering 
from long-term conditions.3 In this programme, patients 
are placed into different hospitalisation risk segments, 
with each receiving different service packages. Patients at 
the highest risk segment receive personalised education as 
well as tele-health services such as communication with a 
primary care physician via tablet computers and disease-
specific biometric tele-monitoring devices. Meanwhile, 
patients in the lowest risk segment receive communication 
and education through web portals. The programme has 
been reported to improve clinical outcomes such as reduced 
utilisation of emergency care services.3

Furthermore, an important component of segmentation 
is that it logically includes social needs associated with 
clinically relevant outcomes. For example, loneliness 
is highly predictive of healthcare utilisation among the 
elderly,20 particularly for those with multiple chronic 
conditions. Befriending services has the substantial potential 
to reduce healthcare utilisation for this population group 
and thus, should be made available in the healthcare service 
package delivered to this group. 

Conclusion
With an ageing population, the needs for health and 

health-related social services in Singapore are rapidly 
changing. Understanding the nature of these needs through 
population segmentation analysis holds significant potential 
for helping Singapore weather the “silver tsunami”. Thus, 
it is recommended that healthcare institutions utilise 
population segmentation analysis to plan for tailored 
healthcare services by leveraging on pre-existing resources 
such as the National Electronic Health Records, as well as 
investing in both academic and institutional expertise to 
support segmentation type work. 

REFERENCES
1.  Cheah J. Chronic disease management: a Singapore perspective. BMJ 

2001;323:990-3.
2.  Lynn J, Straube BM, Bell KM, Jencks SF, Kambic RT. Using population 

segmentation to provide better health care for all: the "Bridges to Health" 
model. Milbank Q 2007;85:185-208.

3.  Vuik SI, Mayer EK, Darzi A. Patient segmentation analysis offers 
significant benefits for integrated care and support. Health Aff (Millwood) 
2016;35:769-75.

4.  Wedel M, Kamakura WA. Market segmentation: conceptual and 
methodological foundations. Springer Science+Business Media LLC; 
New York: 2000. p.3-6.

5.  Ho CK, Wong LM, Leo F, Huang J, Cheah J. Singapore Programme for 
Integrated Care for the Elderly (SPICE)—an integrated model of care 
to enable frail elderly to be cared for in the community. Int J Integr Care 
2012;12:e144.

6.  Asadi-Lari M, Packham C, Gray D. Need for redefining needs. Health 
Qual Life Outcomes 2003;1:34.

7.  Stevens A, Gillam S. Needs assessment: from theory to practice. BMJ 
1998;316:1448-52.

8.  Steinbach R. Concepts of need and social justice: health knowledge, 
2009. Available at: http://www.healthknowledge.org.uk/public-health-
textbook/medical-sociology-policy-economics/4c-equality-equity-
policy/concepts-need-sjustice. Accessed on 14 December 2016.

9.  Murray ET, Fitzmaurice DA, McCahon D. Point of care testing for INR 
monitoring: where are we now? Br J Haematol 2004;127:373-8.

10. Berwick DM, Hackbarth AD. Eliminating waste in US health care. 
JAMA 2012;307:1513-6.

11. Asadi-Lari M, Gray D. Health needs assessment tools: progress and 
potential. Int J Technol Assess Health Care 2005;21:288-97.

12. Development of EASY-Care, for brief standardized assessment of the 
health and care needs of older people; with latest information about cross-
national acceptability. J Am Med Dir Assoc 2014;15:42-6.

13. Saks K, Urban R. Adaptation of interRAI instruments for comprehensive 
assessment of patients with care needs. Adv Gerontol 2008;21:286-92.

14. Chong JL. The Simple Segmentation Tool 2016. Available at: https://
drive.google.com/file/d/0B3nkl3HQ2fzRYjhMbkpxV0hjNWs/
view?usp=sharing. Accessed on 14 December 2016.

Population Segmentation Analysis—Jia Loon Chong and David B Matchar



July 2017, Vol. 46 No. 7

289

15. Berwick DM, Nolan TW, Whittington J. The triple aim: care, health, and 
cost. Health Aff (Millwood) 2008;27:759-69.

16. Carreras M, Ibern P, Coderch J, Sanchez I, Inoriza JM. Estimating lifetime 
healthcare costs with morbidity data. BMC Health Serv Res 2013;13:440.

17. Lafortune L, Beland F, Bergman H, Ankri J. Health status transitions 
in community-living elderly with complex care needs: a latent class 
approach. BMC Geriatr 2009;9:6.

18. Zhou YY, Wong W, Li H. Improving care for older adults: a model to 
segment the senior population. Perm J 2014;18:18-21.

19. Valentijn PP, Schepman SM, Opheij W, Bruijnzeels MA. Understanding 
integrated care: a comprehensive conceptual framework based on the 
integrative functions of primary care. Int J Integr Care 2013;13:e010.

20. Gerst-Emerson K, Jayawardhana J. Loneliness as a public health issue: 
the impact of loneliness on health care utilization among older adults. 
Am J Public Health 2015;105:1013-9.

Population Segmentation Analysis—Jia Loon Chong and David B Matchar


