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POPULATION HEALTH MANAGEMENT

 Population health management is a data-driven tool or methodology 
that refers to ways of bringing together health-related data to identify 
a specific population that health and care systems may then prioritise
for particular services. One common approach to population health 
management is ‘population segmentation’.

– J Holmes, The King’s Fund, 2022.
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SEGMENTATION
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PATIENT NEED GROUPS (PNGs)

4

Frailty 11 Frailty Adults aged 65 and older with evidence of 2 or more frailty concepts

High Complexity; 
Multi-Morbidity

10 Multi-Morbidity, High Complexity
Multi-morbidity with high complexity (major and unstable chronic 
conditions)

Dominant Chronic
09 Dominant Major Chronic Condition

Somatic condition with high impact on health, without treatment the 
condition is progressive and unstable over time 

08 Dominant Psychiatric/Behavioral Condition
Psychiatric condition with high impact on health, without treatment the 
condition is progressive and unstable over time

Pregnancy
07 Pregnancy, High Complexity

Pregnancy with or without delivery among women with high morbidity 
burden

06 Pregnancy, Low Complexity
Pregnancy with or without delivery among women with low morbidity 
burden

Moderate Needs
05 Multi-Morbidity, Medium Complexity Multi-morbidity with moderate complexity conditions

04 Multi-Morbidity, Low Complexity Multi-morbidity with low complexity conditions

Healthy

03 Low Need Adult
Adults aged 18 and older with acute morbidity and no more than one 
low complexity condition

02 Low Need Child
Children aged 0 to 17 with acute morbidity and no more than one low 
complexity condition

01 Non-User Individuals who have no diagnosisLow

High

The “color coded” groupings of PNGs which can be nested together to form larger segments when appropriate



WHAT CAN PNGs BE USED FOR?

 At a population or 
organisation level, gain an 
‘at a glance’ 
understanding of different 
population groups and 
their associated costs (or 
utilization)
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Population Profiling

WHAT CAN PNGS BE USED FOR?

Supporting Design of Care Management Programs
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PNG % Population Avg Cost

Frail 1-4% $75,800

Multi-Morbid, 
High Complexity

5% $38,200

High Complexity 
Pregnancy

1% $15,300

Low Complexity 
Pregnancy

2% $8,500

Medium 
Complexity

12% $3,300

Low Need Adult 26% $450

Most cost, utilization, and potentially preventable 
hospitalizations occur in the frail and multi-morbid 
groups. Are they receiving prospective care-
coordination services?

Almost 30% of pregnancies have an underlying risk 
factor, placing them at high risk of 
maternal/newborn outcome. How are they being 
supported in your pop health strategy?

These individuals have meaningful underlying health 
needs but have not yet escalated to needing inpatient 
or ED services. How can we prevent their 
disease worsening? 

Healthy now – best target for preventive 
screenings



METHOD

 Question: 

Is it possible to segment the population using just hospital data?

 Method:

Hospital in-patient data (2o care) and Primary care data (1o care) was 
obtained for a small population of about 30,000 patients. Three sets 
of data were processed by the ACG system:

– 2o care data only

– 1o care data only

– 2o care data  and 1o care data combined

 Output:

The ACG system assigns each patient to a PNG and also produces 
prevalence figures for a range of common diseases.
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PNG DISTRIBUTION
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PNG DISTRIBUTION
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Patient Need Group 2o Care 01 02 03 04 05 06 07 08 09 10 11

01 Non-User 26921 2316 5019 12421 5094 1250 54 1 206 520 33 7

02 Low Need Child 394 292 73 22 1 5 1

03 Low Need Adult 853 344 333 133 4 5 30 4

04 Multi-Morbidity Low Complexity 1705 1001 606 8 46 39 2

05 Multi-Morbidity Medium Complexity 667 541 1 25 87 9

06 Pregnancy Low Complexity 333 303 25 2 3

07 Pregnancy High Complexity 11 11

08 Dominant Psychiatric/Behavioral Condition 37 34 1 2

09 Dominant Major Chronic Condition 319 277 37 5

10 Multi-Morbidity High Complexity 134 130 4

11 Frailty 89 89

Total 31463

1° and 2° care data - revised PNG

PNG DISTRIBUTION
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Patient Need Group 2o Care 01 02 03 04 05 06 07 08 09 10 11

01 Non-User 26921 2316 5019 12421 5094 1250 54 1 206 520 33 7

02 Low Need Child 394 292 73 22 1 5 1

03 Low Need Adult 853 344 333 133 4 5 30 4

04 Multi-Morbidity Low Complexity 1705 1001 606 8 46 39 2

05 Multi-Morbidity Medium Complexity 667 541 1 25 87 9

06 Pregnancy Low Complexity 333 303 25 2 3

07 Pregnancy High Complexity 11 11

08 Dominant Psychiatric/Behavioral Condition 37 34 1 2

09 Dominant Major Chronic Condition 319 277 37 5

10 Multi-Morbidity High Complexity 134 130 4

11 Frailty 89 89

Total 31463 2316 5314 12765 6505 2552 362 37 261 903 332 116

1° and 2° care data - revised PNG



COMPARISON OF DISEASE PREVALENCE
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EDC Description Patients % Patients %

EAR11 Acute upper respiratory tract infection 99 0.31% 2458 7.81%

GUR08 Urinary tract infections 179 0.57% 1573 5.00%

INF02 Fungal infections 20 0.06% 428 1.36%

GSU04 Cholelithiasis, cholecystitis 80 0.25% 52 0.17%

GSU14 Gastrointestinal obstruction/perforation 231 0.73% 104 0.33%

GSU02 Appendicitis 35 0.11% 17 0.05%

CAR03 Ischaemic heart disease (excluding acute MI) 348 1.11% 752 2.39%

CAR14/15 Hypertension 1124 3.57% 3673 11.67%

END04 Hypothyroidism 147 0.47% 633 2.01%

END02 Osteoporosis 102 0.32% 354 1.13%

FRE03 Endometriosis 19 0.06% 91 0.29%

GAS06 Peptic ulcer disease 191 0.61% 392 1.25%

NUR06 Parkinson's disease 23 0.07% 76 0.24%

NUR24 Dementia 87 0.28% 206 0.65%

SKN02 Dermatitis and eczema 41 0.13% 986 3.13%

2o care 1o care

EXAMPLES OF REAL WORLD PHM

 Casemix adjusted funding formula for 
Primary Care (UK)

– Leicester, Leicestershire and Rutland 
(LLR) Integrated Care Board have created 
a new funding formula for primary care 
where a significant component is based on 
the casemix of the population. 

– This is helping practices with a more 
complex caseload implement more 
services for their population. 

– Recent analysis of outcomes is showing 
this extra funding makes a real difference 
to care. 

– Further information here.
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EXAMPLES OF REAL WORLD PHM

 Optimising Patient Outcomes using 
PNG segmentation (UK)

– Kumar Medical Centre, part of the Frimley 
Integrated Care System, is using 
segmentation based on PNGs to schedule 
annual reviews for chronic conditions and 
assign appropriately experienced clinical 
staff for the level of complexity of the 
patient. 

– For example, the most complex patients 
are seen early in the financial year to 
optimise their health before autumn and 
winter and therefore reduce the risk of an 
emergency admission. 

– Further information here.
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CONCLUSIONS

 The use of only 2o care only datasets to support Population Health 
Management activities has several limitations

 These limitations include:

– Only 10-20% of patients visit hospital each year

– Some significant diseases missed eg angina and many chronic conditions

– Underlying multi-morbidity missed

 To support Population Health Management activities, the addition of 
data from 1o care data is required to:

– Assess the needs of the majority of the population being studied

– Obtain a full picture of the morbidity burden within that population

– Capture the full morbidity profile of each patient.
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