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• Human Geographer

• 7 year research manager in the National Institute of 
Public Health and Environment (RIVM) 

• Expert in Quality and Safety Assessment in health care, 
data mining and visualization, benchmarking, risk 
communication.

• Since 2005, general director of de Praktijk Index

André van der Veen
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• Small Medium Enterpise (12-30 employees)

• Based in Bilthoven, the Netherlands

Specialized in:

• Outcome monitoring

• Medical coding

• Artificial intelligence and visualization

de Praktijk Index (DPI)
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Healthcare Triangle
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• A metaphor

• Transparency in Hospital Mortality

• Transparency in Practice Variation

• Take home message

Content
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A metaphor
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Statistics
10 Shots 20

6 Shots on goal 9

3 Corner kicks 5

1 Free kicks 2

0 / 0 Penalty Kicks (Goals/Shots) 0 / 0

4 Offsides 2

20 Actual playing time 32

39% Possession (%) 61%

Netherlands (NED)

Process
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Structure

Nr. Name age Caps Club length weight

1 Edwin VAN DER SAR 35 113 Manchester Utd. (ENG) 197 84

3 Khalid BOULAHROUZ 25 15 Hamburger SV (GER) 191 86

4 Joris MATHIJSEN 26 11 AZ Alkmaar (NED) 182 72

5 Giovanni VAN BRONCKHORST 31 60 Barcelona (ESP) 178 75

7 Dirk KUYT 25 22 Feyenoord (NED) 184 77

8 Phillip COCU 35 101 PSV Eindhoven (NED) 182 74

10 Rafael VAN DER VAART 23 38 Hamburger SV (GER) 175 70

11 Arjen ROBBEN 22 23 Chelsea (ENG) 181 80

13 Andre OOIJER 31 23 PSV Eindhoven (NED) 185 74

14 John HEITINGA 22 21 Ajax (NED) 180 75

17 Robin VAN PERSIE 22 14 Arsenal (ENG) 183 71

18 Mark VAN BOMMEL 29 40 Barcelona (ESP) 187 80

20 Wesley SNEIJDER 22 27 Ajax (NED) 170 72

Coach: VAN BASTEN Marco (NED)

http://www.fifa.com/worldfootball/statisticsandrecords/players/player=113570/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=218246/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=228281/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=155679/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=217313/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=161077/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=180811/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=184616/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=155673/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=184607/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=217315/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=179568/index.html
http://www.fifa.com/worldfootball/statisticsandrecords/players/player=215002/index.html


Maakt verbetering zichtbaar 9

Reputation
1 Brasil 5/2

2 Germany 7/1

3 England 7/1

4 Argentina 8/1

5 Italy 9/1

6 France 12/1

7 The Netherlands 12/1

8 Spain 14/1

9 Portugal 22/1

10 Czech Republic 25/1

11 Sweden 33/1
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Outcome (of the primary process)

10

1 : 0
Portugal (POR) Netherlands (NED)

Statistics
10 Shots 20

6 Shots on goal 9

3 Corner kicks 5

1 Free kicks 2

0 / 0 Penalty Kicks (Goals/Shots) 0 / 0

4 Offsides 2

20 Actual playing time 32

39% Possession (%) 61%
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Casemix

Matches Won Draw Lost Goals NL Goals P

10 1 3 6 5 12

Based on historical data we know 
that Portugal is a strong opponent 
of the Netherlands

Expected outcome:  1,2  :  0,5

POR :  NED

http://www2.ohchr.org/english/bodies/images/Flags/prt.gif
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12 Fouls Suffered 8

9 Yellow cards 7

2 Red Cards 2

20 Actual playing time 32

Netherlands (NED)

Complications

Portugal (POR)

The Russian referee Ivanov gave 20 cards (6 yellow and 4 red), 
a record in the history of World Championship football
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There is always a story behind each
Indicator 
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• In the end all spectators, players and coaches are 
focussed on only one thing: the final result

• In the end many of them don’t understand statistics

• Compared to process, outcome is relatively easy to
measure and to understand, and it’s rewarding

• However, the results should be corrected for case mix

• Good performance in process measures (f.i. compliance) 
is no guarantee for good outcomes

• But, understanding/analyzing the relation between
process and outcome is the key to improvement

Conclusion

16-6-2016
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Hospital Standardized Mortality Ratio
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• Outcome indicator

• Indicator for patient safety (in-hospital)

• Easy to understand

• Standardized for casemix

• Relatively valid

• Based on available routine administrative data

• Low registration cost

• Both relevant for external and internal use

HSMR

16-6-2016
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Hospital Standardized Mortality 
Ratio(HSMR)

16-6-2016

Dia 17

x 100HSMR =
Observed Mortality

Expected Mortality( )
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• Age

• Primary Diagnose (ICD 9 or ICD10 Classification)

• Secundary Diagnose (Comorbidity)

• Urgency

• Gender 

• Year

• Socio-economic status

• Month of admission

• Patient source

• Ethnicity

Risk depends on

16-6-2016

Dia 18
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Funnel plot
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• Completeness 

• Correctness

• Timeliness

• Use it or loose it!

Accuracy depends on
variation in registration

16-6-2016
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Reflex Configuration

16-6-2016
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Monthly
Hospital admissions

Standardized
Outcomes

DPI Reflex 
(website + models)

Risk models
(yearly)

Database

Benchmark 
database with 

hospital admission 
data of a 

respresentative set 
of hospitals

Hospital



Maakt verbetering zichtbaar

• Early warning system

• Selection tool for sentinel events that come up for case 
note reviews and route cause analysis

• Monitoring tool to measure effectiveness of 
interventions (trends)

• Analysis tool to evaluate complications 

• Goal setting tool (savings, deadlines, priorities)

• Business Intelligence tool for board and management

Internal Applications

16-6-2016
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Validity and Accuracy
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www.HSMR.nl
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Coding versus HSMR

16-6-2016

Dia 29

www.HSMR.nl
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• variation in use of healthcare is accounted for 
by the willingness and ability of doctors to offer 
treatment rather than differences in illness or 
patient preference (Wennberg).

• concerns the efficiency, effectiveness and even 
the (un)warrantedness of healthcare

• Volumes and spending per capita per region

Practice variation

16-6-2016

Dia 30
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• Volume driven health care system

• Pay for output

• No waiting list, but increasing volumes

• Focus on production, not on outcome or value

• There is inadequate insight in practice variation
in the NL

Practice variation

16-6-2016
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Back hernia
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Back hernia
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Back hernia
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C-section
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Where C-section average %

World 19%

USA 33%

Finland 16%

UK 24%

WHO recommendation 15%

Brazil 52%

Brazil private hospitals 85%

Brazil public hospitals 45%

State São Paulo 61%
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C-section
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Factor 2-3 variation 
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C-section

16-6-2016
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% C-section # municipalities # C-sections
Total São Paulo 2013 61% 646 610.896 

Benchmark % C-section # municipalities above # C-sections above

Average São Paulo 61% 461 28.666 

median São Paulo 71% 321 10.107 

10 percentile São Paulo 50% 581 75.098 

World 19% 646 262.056 

Potential reduction
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C-section

16-6-2016
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The Netherlands general hospital cost
natural delivery outpatient services €          957 
natural delivery day case €       1.231 
natural delivery clinical €       3.464 
C-section €       5.317 

São Paulo Public hospitals cost
natural delivery €          154 
C-section €          217 

factor 5

factor 1,3
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• There is a lot of data going around

• Use it or loose it

• Beware of overkill of information

• Beware of administrative burden

• Public: Focus on a few (outcome) indicators

• Insurer: Analyse practice variation and focus on value
instead of costs

• Hospitals: focus on outcome instead of output, 
analyse the fast amounts of data in your hospital

Conclusions

16-6-2016
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Drs. André A. van der Veen
Direktor

de Praktijk Index

Rembrandtlaan 31
3723BG Bilthoven
the Netherlands

m: +31 6-1310 3620
t: +31 30-244 0326

e: avdveen@depraktijkindex.nl 
i: www.depraktijkindex.nl ; www.hsmr.nl
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http://www.depraktijkindex.nl/
www.hsmr.nl
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