
TESTING MEAN REVERSION 

CHARACTERISTICS OF DOCTOR 

EFFECIENCY MEASUREMENT

Matan Abraham, Barry Childs, & Sharon Naidoo



DOCTOR BENCHMARKING01
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Doctor benchmarking is an attempt to 

measure the performance of doctors 

by supplying interested parties with 

information on the structure, process 

and outcomes of healthcare.



VARIATION EXISTS!02
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Variation in the cost of treatment 

exists. 

What is considered “best practice” 

treatment varies widely.

Benchmarking provides the 

opportunity to understand this 

variation to look for efficiencies in 

order to make systematic 

improvements in doctor performance.



RESEARCH OBJECTIVES

The question arises as to whether this variation can be explained through 

naturally occurring random variation in the system, or whether there is indeed 

systematic consistent variation of key care metrics per doctor. 

• the nature of the volatility of GP’s utilisation performance, 

and

• the fluctuation around the mean of benchmarking results.
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SYSTEMATIC DIFFERENCES OR A COIN 

FLIP?



DATA04
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• Private sector only

• 9 medical schemes

• 4 000 GPs

• ~1/3 of medical scheme 

population

2014 2015 2016 2017

Number of beneficiaries 3 030 000 2 950 000 2 970 000 3 000 000

Average age 31.4 31.9 32.2 32.1

% Above 65 years of age 6.4% 6.9% 7.1% 7.3%

% Male 44.4% 44.3% 44.1% 43.5%

% Chronic 19.7% 20.9% 21.0% 22.1%

Total out-of-hospital claims 16 180 000 000 18 720 000 000 19 660 000 000 21 050 000 000

CHARACTERISTICS OF DATA UNIVERSE



METHODOLOGY

DEFINING THE EPISODE OF CARE

• Initiation – GP consultant

• Attribution based on claimant 

not “co-ordinator of care” 

• 30 – day window or next consultation

• Accountability vs extent of attribution 

ALLOCATION OF EXPENDITURE

• Direct vs indirect expenditure

• ICD 10 chapter or referral

• Excluded dentistry, optometry

and chronic medication

• Trimming – high risk patients
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Category of OOH expenditure % allocated to GP episodes

Acute medication 55.8%

GP consultations 100.0%

GP procedures in room 100.0%

Specialist consultations 24.8%

Specialists procedures in room 18.1%

Pathology 53.3%

Radiology 42.3%

Total 58.8%



ADDITIONAL METHODOLOGICAL FACTORS06
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Calculation of each GPs direct 

costs per patient.

Exclusively utilization measurement

Only out-of-hospital expenditure

Simplified risk adjustment

Benchmark periods – annually vs quarterly

Statistical robustness – minimum number of 

episodes

Removed casualty providers, individual and 

group practices not treated separately

Cost scores:

1. Min to 25% range

2. 25% to median range

3. Median to 75% range

4. 75% to maximum range



NATURE OF PROFILE PERIOD VOLITILTY07
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The shape of the volatility within each annual benchmark period is similar.

2014 2015 2016 2017

Minimum 245 205 186 226

25% quartile 451 498 524 567

Median 542 605 649 704

75% quartile 653 747 808 878

Maximum 2 487 2 727 2 236 2 456

Mean 564 634 681 739

Standard deviation 159 195 213 237

Coefficient of 
deviation 28% 31% 31% 32%

Summary statistics of distribution of direct costs per patient: Box-and-whisker plot:



COUNT OF MOVEMENTS OVER STUDY PERIOD08
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Count of cost score movements % of GPs

0 52%

1 29%

2 16%

3 3%

Annual benchmark periods:

6.25%

Quarterly benchmark periods:

Count of cost score movements % of GPs

0 - 4 61%

5 - 8 32%

9 - 12 7%

13 - 15 0%



MEAN REVERSION BEHAVIOUR – LONGITUDINAL VIEW09
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Highest performing cohort

73% end up with the same score that 

they started out at.

31% do not change throughout.

Lowest performing cohort

70% end up in the same score that 

they started out at.

30% do not change throughout.
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MEAN REVERSION BEHAVIOUR – LONGITUDINAL VIEW10
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More fluctuation of costs scores for 

intermediate performers but still little 

evidence of random process.

• Stabilizes quickly

• Very limited movement to highest or 

lowest scores
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MAGNITUDE OF SCORE MOVEMENT11
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CONCLUSION12
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• Doctor performance is not highly random, but generally stable over time. 

• Little mean reversion was observed over the period of analysis. 

• Suggests that engaging doctors using profiling techniques for management 

initiatives such as network management, performance-based reimbursement 

models, and peer review can be applied meaningfully without concern for 

variation in doctor performance being random noise.
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