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Data

We have enormous amounts of data 

in the healthcare system that can be 

used to improve performance

150m Encounters between patients and healthcare providers

65m

30m

Pharmacy visits, with Nappi codes

Family practitioner visits, with RPL and ICD codes

2.5m Hospital admissions with ICD and CPT 

code strings, Nappi codes and utilisation 

data

System is structured to process 

claims and pay benefits
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PLPM cost comparisons

Traditional age and gender

òKeeping score of a losing gameó

Lack insight

òSo what?ó

Family 
Practitioners

, 6%

Specialists , 
12%

Rad, Path, 
Anaesthesia

, 12%

Dentists , 
3%

Allieds , 7%Hospitals , 
37%

Medicines , 
16%

Other , 7%

Conventional reporting



Clinical data hierarchy

Population demographics

Diagnostic coding, treatment 

coding, medicines and 

consumables

Data groupers and 

analytical tools

Risk 

scores
Capturing diagnostic codes for all

interventions allows tracking of disease

burden. In South Africa this is done using

ICD 10.

Treatment coding keeps track for the

activity level in the health systems ðhow

many consultations, how many hospital

admissions with supporting detail like days

in ICUwards and time in theatre.

Medicines and consumables are

individually coded so as to be able to

identify volumes , track efficacy, and ensure

compliance with protocols and formularies.

Granular demographic and clinical data are 

aggregated in actuarial and clinically sound 

algorithms such as: 

Population Risk Classification for 

monitoring changes in burdens of disease 

and risk profile

Diagnosis Related Groups to classify 

hospital admissions, quantify case mix, 

understand hospital efficiency and outcomes 

on a like for like basis

Episode Groupers to monitor treatments 

plans, compliance to protocols and analyse

clinical pathways. 

Risk scores provide a way of monitoring risk profiles of populations over time, and

comparing risk profiles between regions, considering the state of health and

sicknessof each patient in a summarized but meaningful way



Diagnostic related groups (DRGs)

Without complications and comorbidities

With complications and comorbidities

With major complications and comorbidities

DRGs are a grouping tool that categorise hospital admissions into

clinically and actuarially meaningful groups.

The applications of DRGsare primarily to quantify and monitor cases

mix ðchanges in case mix over time, and comparisons of case mix

differences between facilities.

This allows like for like comparisons to be done when comparing

financial efficiency and outcomes over time or between two hospitals.

R10 000

R15 000

R20 000

R25 000

Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Hospital 6 Hospital 7

Cost per admission Expected cost per admission

Respiratory system

Medical

Bronchitis and 

asthma 

w/o cc w cc

w mcc

Respiratory 

infections

w/o cc w cc

w mcc

Surgical

Major chest 

procedures

w/o cc w cc

w mcc

Bronchoscopy

w/o cc w cc

w mcc

Example



Episode grouper

Encounters with 
healthcare providers

Claims Episodes of care

The episode grouper groups encounters with healthcare providers, as

captured by claims to the medical scheme, into coherent episodes of

care.



Patient grouper

Strata 1

Strata 2

Strata 3

Strata 4

Assigns each beneficiary to a clinically intuitive 

risk cell

Used for risk adjustment or risk stratification

Considers: Demographics i.e. Age, Package, 

Primary and Secondary clinical categories, 

number of clinical categories

1% of sickest lives,

Multi -morbidity

PLPM: +- 15 x average scheme PLPM

5% of lives,

Single chronic condition

PLPM: +- 5 x average scheme PLPM

20% of lives,

Lifestyle risks i.e. obesity, fitness levels, 

poor diet - pre-disease population

PLPM: +- 2 x average scheme PLPM

74% of lives,

Generally healthy lives, young and 

healthy or relatively good lifestyle

PLPM: +- 0.5 x average scheme PLPM
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Benefit Value (Signal)

Open Restricted

The Signal Model

The Signal model compares 

benefit richness and price to 

allow for meaningful 

comparisons of value-for-

money in the medical 

schemes market using 

objective quantitative 

methods.

The model allows for:

ÅMedical savings accounts

ÅBenefit limits

ÅCo-payments

ÅSelf-payment gaps

ÅAbove-threshold benefits



Hospital

Specialist

GP
This is a visualisation of the
referral network of GPs,
specialists and hospitals in
the Cape Town metro and
surrounds.

Network analysis

Lines represent referral
relationships and circles
represent practices.

The size of a circle indicates
how much òinfluenceóthat
practice has.

In a social networking
setting influence would
relate to how many friends
you have. Here it indicates
how many different
providers a practice has a
referral relationship with



òIt is not just who you are as a patient 
that determines what healthcare you 
receive but also where you live.ó

òThere is a lot of unwarranted variation in 
clinical practice that is not explained by 
illness, medical need or the dictates of 
evidence based medicine.ó

Regional Analysis



Patients donõt always travel to the facility 
that is closest to them.

Johannesburg

Pretoria

Sandton

Benoni

Soweto

Vereeniging

Rustenburg

Soshanguve

Roodepoort

Alberton

Heidelberg

Emalahleni

Potchefstroom Vanderbijlpark

Secunda

Standerton

National roads and freeways are important

Referral regions are not bound by 
municipal or provincial borders.

Sometimes patients travel through or 
around the closest centre to access care.

A note from PPO Serve

òFor the regional analysis, a referral area is the 

defining the unit of analysis (comparison) for 

the health system at work.

The objective of the exercise is understand 

variation, and therefore areas of improvement. 

We achieve this by defining the correct 

numerator and denominator for each 

competing health systemó



Population baseline

Statistical Model of medical scheme 
membership for each òsmall areaó in South 

Africa.  The model is populated with 
information from public data sources.
































