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Development of Scheme-specific “expected 
values” and methods to apply these

• Problems with previous approach whereby 
“tolerance bands” around expected values were 
based on expert opinion
– No consideration for variation between schemes
– No consideration for scheme size
– No consideration for the prevalence of conditions

• This approach requires considerable judgement, 
expert knowledge of the particular scheme, the 
condition under review and the industry
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Modified Diabetes Mellitus 1
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Modified Addison's Disease
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How to address these 
shortcomings

• No consideration for variation between 
schemes
– Clustering of benefit options and alternate 

approach to arrive at scheme specific rates 
– Reality checks against other standards

• No consideration for scheme size
– Confidence interval based “tolerance bands”

and DIN scores
• No consideration for the prevalence of 

conditions
– Confidence interval based “tolerance bands”

and DIN scores 
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Clustering

One size fits all or scheme specific 
rates?
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Chronic Lives Rate per 1,000
TREATED

Rate per 1,000 Lives REF Study 2005Chronic Lives
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AST Rate per 1,000
TREATED

REF Study 2005Asthma Rate per 1,000 Lives
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Data for clustering

REF Study 2005
54 schemes; 149 options
4 153 885 lives

SR data
2005, 2006 and 2007 year to date
Can only use the active options to calculate the rates
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Preliminary clusters

� The Old and Sick (High)
� The Rest (Medium)
� Young and Healthy (Low)

� Even though the this model was applied in the 
analysis of 2007 Q1 and Q2 returns, it has 
limitations that will be addressed before 2007 
analysis will be repeated after Q4 submissions 
have been completed

12

Descriptive statistics of the original clusters 
(Only PBPM in model - 2006 SR data)

Cluster  Var iable N Mean Std Dev Minimum Maximum Beneficiar ies 

Low PBPM 
Female 
Dep_Ratio 
AGE_PB 
PENSIONER_65 
CP_RATIO 
Beneficiaries 

220 
220 
220 
220 
220 
220 
220 

324.1597810 
0.4991621 
1.2906837 

30.5890455 
0.0471755 
0.7856312 
18996.33 

126.8637478 
0.0710543 
0.4789716 
5.1657389 
0.0633809 
0.1978691 
36276.48 

20.4526831 
0.0260521 
0.0038763 

23.1500000 
0 

0.0911193 
95.0000000 

547.3491549 
0.6114650 
2.7763253 

67.6700000 
0.7452000 
1.3199353 
304387.00 

 
 
 
 
 
 

4 179 193 

High PBPM 
Female 
Dep_Ratio 
AGE_PB 
PENSIONER_65 
CP_RATIO 
Beneficiaries 

44 
44 
44 
44 
43 
44 
44 

1654.03 
0.5526994 
0.8853235 

52.9638636 
0.3726581 
1.1133043 

4971.80 

379.1193221 
0.0597905 
0.3369504 

10.4750171 
0.2164289 
0.2933403 
10939.04 

1220.22 
0.3566458 
0.2891342 

38.1800000 
0.1078000 
0.8221996 
9.0000000 

2907.30 
0.6983111 
1.6218009 

76.7000000 
0.8896000 
2.2924428 
69673.00 

 
 
 
 
 
 

218 759 

Medium PBPM 
Female 
Dep_Ratio 
AGE_PB 
PENSIONER_65 
CP_RATIO 
Beneficiaries 

125 
125 
125 
125 
125 
125 
125 

774.4492796 
0.5253622 
1.3013228 

37.5232000 
0.1305296 
0.9596167 
21808.07 

160.0572742 
0.0336978 
0.2770394 
7.2776628 
0.1155807 
0.1339244 
64325.84 

554.8329613 
0.4492013 
0.3689660 

27.0400000 
0.0099000 
0.5534959 

32.0000000 

1201.84 
0.6717464 
2.1912823 

73.5300000 
0.8541000 
1.5992096 
462289.00 

 
 
 
 
 
 

2 726 009 
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Claims cost per beneficiary per month versus 
Pensioner ratio (2006 SR data)

Some options in the medium cluster with more than 70% pensioners: 
Misclassification?

An option with 74,5% pensioners classified in the low cluster: 
Misclassification?

14

Age versus Claim premium ratio 

(2006 SR data)

Two options in the medium cluster (3) with many old people

Another option with many old people in low cluster (1)
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Descriptive statistics of the linked clusters

(2006 SR data linked with Study 2005 data)

Cluster  Var iable N Mean Std Dev Minimum Maximum Beneficiar ies 

Low AGE_PB 
PENSIONER_65 
PBPM 
CP_RATIO 
Dep_Ratio 
Female 
Beneficiaries 

63 
63 
63 
63 
63 
63 
63 

30.4800000 
0.0565302 

319.5468790 
0.8071765 
1.2706855 
0.5093962 
25132.62 

6.4253146 
0.0950896 

119.3172906 
0.2103635 
0.3343471 
0.0434847 
35775.80 

23.1500000 
0 

47.5152740 
0.1646461 
0.4741784 
0.3859649 

151.0000000 

67.6700000 
0.7452000 

535.1833900 
1.3199353 
1.9756250 
0.6114650 
135579.00 

 
 
 
 
 
 

1 583 355 

High AGE_PB 
PENSIONER_65 
PBPM 
CP_RATIO 
Dep_Ratio 
Female 
Beneficiaries 

12 
11 
12 
12 
12 
12 
12 

51.8533333 
0.3585273 

1536.92 
1.0581616 
0.8526055 
0.5579237 

3971.25 

10.5710061 
0.2550221 

300.3365161 
0.1102834 
0.2792152 
0.0597683 

3853.59 

38.4100000 
0.1322000 

1277.89 
0.8599894 
0.2891342 
0.4925170 

317.0000000 

75.4900000 
0.8896000 

2035.37 
1.2954224 
1.1646489 
0.6983111 
12493.00 

 
 
 
 
 
 

47 655 

Medium AGE_PB 
PENSIONER_65 
PBPM 
CP_RATIO 
Dep_Ratio 
Female 
Beneficiaries 

50 
50 
50 
50 
50 
50 
50 

37.5152000 
0.1417840 

772.2674650 
0.9567181 
1.2569965 
0.5357392 
38218.06 

9.0844917 
0.1558402 

169.7612006 
0.1037151 
0.3145199 
0.0390846 
98339.71 

27.0400000 
0.0099000 

554.8329613 
0.7600641 
0.3689660 
0.4684493 

308.0000000 

73.5300000 
0.8541000 

1135.40 
1.2578534 
2.1912823 
0.6717464 
462289.00 

 
 
 
 
 
 

1 910 903 
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Descriptive statistics for the clusters

(More variables in the model - 2007 SR data)

Cluster  Var iable N Mean Std Dev Minimum Maximum Beneficiar ies 

Medium PBPM 
Female 
Age_PB 
Pensioner_65 
CP_Ratio 
Beneficiaries 

166 
166 
166 
166 
166 
166 

691.7212164 
0.5058442 

36.4440361 
10.4199398 
95.4395011 

13698.66 

316.6801964 
0.0727388 
5.2153343 
6.9371954 

20.3155614 
29376.43 

144.5057910 
0.0312867 

24.8900000 
0 

35.0110534 
175.0000000 

1725.02 
0.5976494 

55.4300000 
35.6400000 

169.6709805 
295150.00 

 
 
 
 
 

2 273 978 

Low PBPM 
Female 
Age_PB 
Pensioner_65 
CP_Ratio 
Beneficiaries 

162 
161 
162 
162 
162 
162 

436.2068783 
0.5095239 

29.5483333 
4.0105556 

82.8753491 
29358.64 

176.6082811 
0.0382066 
2.7459486 
2.7409665 

17.6553665 
64776.68 

105.3775244 
0.3607595 

23.7500000 
0.0100000 

36.6101461 
88.0000000 

986.3594221 
0.6034765 

40.2500000 
16.1000000 

143.3293693 
463307.00 

 
 
 
 
 

4 756 099 

High PBPM 
Female 
Age_PB 
Pensioner_65 
CP_Ratio 
Beneficiaries 

39 
39 
39 
39 
39 
39 

1633.38 
0.5663852 

55.7166667 
42.7251282 

113.6175679 
5158.23 

538.5182591 
0.0615295 
9.5676935 

20.8459718 
30.8584347 

9401.26 

232.6501706 
0.3707317 

42.7900000 
21.4900000 
80.0755911 

183.0000000 

2733.01 
0.7041589 

76.6800000 
90.2700000 

234.8729528 
56742.00 

 
 
 
 
 

201 171 
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Claims cost per beneficiary per month versus 
Pensioner ratio (2007 SR data)

Statistically a better model

18

Preliminary results
(Not smoothed)
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Preliminary results
(Smoothed)
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Use of percentiles in 
the evaluation

� Use the REF Study 2005 data
� Rank the schemes or options per CDL per age band 

and calculate the percentile rates
� Use the percentiles as an upper or lower limit in the 

evaluation of a scheme
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t h e   7 5 . 0 0 0 0  p e r c e n t i l e ,  AST
t h e   2 5 . 0 0 0 0  p e r c e n t i l e ,  AST
t h e   1 0 . 0 0 0 0  p e r c e n t i l e ,  AST
AST

0

2 0

4 0

6 0

U
n
d
e
r
 
1

1
-
4

5
-
9

1
0
-
1
4

1
5
-
1
9

2
0
-
2
4

2
5
-
2
9

3
0
-
3
4

3
5
-
3
9

4
0
-
4
4

4
5
-
4
9

5
0
-
5
4

5
5
-
5
9

6
0
-
6
4

6
5
-
6
9

7
0
-
7
4

7
5
-
7
9

8
0
-
8
4

8
5
+

22

Future work

– Note that this is “Work in 
Progress”

� Find the “best” set of theoretical 
models signed off by the 
external panel of experts

� Consider percentile approach
� Calculate the rates for these 

“best” models
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Benchmarking risk factor 
prevalence

• 26 REF risk factors
• How do our expected values 

compare with other reported values?

24

Our AST case definition

• Defined in the E&V
– Internationally accepted ICD10 codes J45 and 

sub-codes.
– Proof of authorisation to ensure diagnostic 

criteria are met.
– Proof of treatment based on paid claims from 

benefit pool; consider frequency of treatment 
due to unique treatment protocols.

• Difference between count & prevalence
– Multiple disease rules
– Cost hierarchy
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Respective cluster rates for AST
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26

Future work

• Research independent data to determine
– prevalence of disease in general medical aid 

population.
– prevalence in special populations (high risk 

and low risk)
– Prevalence in other countries

• Purpose
– Establish the validity of our definitions and 

observations
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Confidence interval based 
“tolerance bands”

28

Modified Diabetes Mellitus 1
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Statistical approach

30

Number of beneficiaries:  96,304DM1
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Number of beneficiaries:  1,882,567DM1
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32

Development of Deviation from 
Industry Norm (DIN) Scores

– Note that this is “Work in Progress”
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Percent deviation DIN Scores
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Standard deviation DIN Scores
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PD vs. SD based DIN Scores

• SD approach:
– sound and defendable

– gives a good sense of the extend of 
deviation from expected

• PD approach:
– Works, but the transformations involved 

are not defendable

36

Review approach

• Research the uses of fault index or 
scores in measuring data quality
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Categorisation
of REF Submissions

38

Definition of categories

Combinations of serious errors in submitted data, including but not limited to poor  
correlation between REF & SR data, unrealistic risk factor reporting that could not 
be classified in accordance with the other 8 categories, duplicate data submissions.

9

Maternity data unlikely8

HIGH Total CDL / 3 HIGH of MAT,CMY,HYP,IHD,HIV,CC2. No collateral evidence
& >3SD

7

LOW Total CDL / 3 LOW of MAT,CMY,HYP,IHD,HIV,CC2. No collateral evidence
& >3SD

6

No REF data, or many beneficiaries missing5

Substantially more REF beneficiaries than SR4

Some concern : LOW Total CDL / 3 LOW of MAT,CMY,HYP,IHD,HIV,CC2. 2-3 SD 
below or collateral evidence

3 L

Some concern: HIGH Total CDL / 3 HIGH of MAT,CMY,HYP,IHD,HIV,CC2. 2-3 SD 
above or collateral evidence

3 H

There are some concerns with the submission that needs to be addressed. The 
community rate may not be the correct values until all the concerns are addressed.

3

There are some minor concerns with the submission.2

There are no concerns with the submission. No schemes have been assigned this 
category.

1

Short explanationCategory
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Categorisation

• 2 Analyst allocated to a group of schemes –
scheme evaluated independently

• 3rd analyst called in if no consensus
• Team evaluates schemes where no consensus is 

reached after 3rd or 4th analyst
A n a ly s t In itia l A llo c a tio n T o ta l S c h e m e s  E v a lu a te d
A n a ly s t 1 5 4 6 5
A n a ly s t 2 5 2 8 6
A n a ly s t 3 5 4 1 9
A n a ly s t 4 5 2 8 6
A n a ly s t 5 5 4 9 8
T e a m 4 1
T o ta l 2 6 6 3 9 5

40

Categorisation

Analysts before consensus Number of schemes Percentage
2 43 35.25%
3 38 31.15%

Team 41 33.61%
122 100.00%
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“Automated” categories

– Note that this is “Work in Progress”

• Algorithm developed to automate 
categorisation

• Only categories 3, 3 L, 3 H, 6 and 7 
automated at this stage

• Not intended to replace manual 
categorisation

42

Impact of scheme-specific 
expected values on evaluations

• Automated categories based on scheme specific 
rates (combination of Low, Medium and High 
cluster rates) compared with automated 
categories based on single industry rates (Count 
2007).

• Serious differences found
– e.g. switches from category 7 to 6 or vice versa 

observed

• Switches also observed between 2006 and 2007 
categories where, in some cases, there is no 
apparent change in CDL levels
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Category switch by month when scheme specific 
expected values are used (3, 6 and 7 only)

Category Switch Jan Feb Mar Apr May Jun Total
No 109 108 109 105 105 108 644
Yes 13 (10.66%) 14 (11.48%) 13 (10.66%) 17 (13.93% ) 17 (13.93%) 14 (11.48%)88 (12.02%)
Total 122 122 122 122 122 122 732

44

Category 6 switch

Industry Average Category = 6

8

24 (40.68%)
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Category 3 switch

Industry Average Category = 3
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Category 7 switch

Industry Average Category = 7
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Low risk scheme example

676666

Automated Categories for 2007 (Count Table)

777777

Jun - 07May - 07Apr - 07Mar - 07Feb  - 07Jan – 07

Categories for 2007

MEDICOVER Category & Data Submitted
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High 5% Medium 0% Low 95%

Respective cluster rates for 34: TotalCDL
MEDICOVER: Total scheme
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Low risk scheme observed
Jun-2007

Assumed2007!MEDICOVER: Total scheme

Defined Cluster: High:  5%  Medium:  %  Low:  95% Industry average: 11,671; Scheme-specific: 8,138

Number of beneficiaries:  144,069; Actual  reported: 11,430 Total CDL Conditions
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Low risk scheme observed
Total CDL ConditionsMEDICOVER: Total scheme
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Low risk scheme

• What appears as reporting in line 
with the published “expected count”
values may constitute over-reporting

52

Automated Categories for 2007 (Count Table)

333333

766777

Jun-07May-07Apr-07Mar-07Feb-07Jan-07

Categories for 2007

Medium-Low scheme Categories
SOUTH AFRICAN POLICE SERVICE MEDICAL SCHEME (POLMED) Category & Data Submitted
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Medium-Low scheme Rates

High 0% Medium 68% Low 32%

Respective cluster rates for 34: TotalCDL
SOUTH AFRICAN POLICE SERVICE MEDICAL SCHEME (POLMED): Total scheme
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Medium-Low scheme Observed

Jun-2007

Assumed2007!SOUTH AFRICAN POLICE SERVICE MEDICAL SCHEME (POLMED): Total scheme

Defined Cluster: High:  %  Medium:  68%  Low:  32% Industry average: 31,136; Scheme-specific: 33,494

Number of beneficiaries:  436,101; Actual  reported: 31,152 Total CDL Conditions

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

U
nd

er
 1

1-
4

5-
9

10
-1

4

15
-1

9

20
-2

4

25
-2

9

30
-3

4

35
-3

9

40
-4

4

45
-4

9

50
-5

4

55
-5

9

60
-6

4

65
-6

9

70
-7

4

75
-7

9

80
-8

4

85
+

N
u

m
b

er
 o

f 
B

en
ef

ic
ia

ri
es

Lower Bound Upper Bound Actual Scheme-Specific Industry average HIGH! LOW!



28

55

Medium-low scheme Observed
Total CDL ConditionsSOUTH AFRICAN POLICE SERVICE MEDICAL SCHEME (POLMED): 
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Medium-low scheme

• Changes in categories not entirely 
due to changes in “expected values”
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Fast changing scheme DM1
GOVERNMENT EMPLOYEES MEDICAL SCHEME (GEMS): Total Diabetes Mellitus 1
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Fast changing scheme  - HIGH  
Option DM1

Jun-2007

Assumed2007!GOVERNMENT EMPLOYEES MEDICAL SCHEME (GEMS): Onyx (5)

Defined Cluster: LOW Industry average: 109; Scheme-specific: 59

Number of beneficiaries:  37,053; Actual  reported: 168 Diabetes Mellitus 1
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Fast changing scheme HIGH Option DM1
Option assigned to “High” cluster

Jun-2007

Assumed2007!GOVERNMENT EMPLOYEES MEDICAL SCHEME (GEMS): Onyx (5)

Defined Cluster: HIGH Industry average: 109; Scheme-specific: 166

Number of beneficiaries:  37,053; Actual  reported: 168 Diabetes Mellitus 1
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Fast changing scheme DM1
GOVERNMENT EMPLOYEES MEDICAL SCHEME (GEMS): Total Diabetes Mellitus 1
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Fast changing scheme DM1 HIGH Option 
assigned to “High” cluster

NB:  Ignore DIN score

GOVERNMENT EMPLOYEES MEDICAL SCHEME (GEMS): Total 
scheme Diabetes Mellitus 1
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Fast changing scheme

• Clusters may be inaccurate if 
previous year’s financial information 
is used to assign clusters

• Using the current year’s financial 
data could also be problematic in 
certain instances:
– Seasonal patterns
– Reaching thresholds in schemes with 

above-threshold limits
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F
uture w

ork

•
F

ine-tuning of the categorisation 
algorithm
–

N
ote that this is “W

ork in P
rogress”
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Key findings of the analysis 
of 2007 REF returns

68

Industry community rate

 Industry Community Rate 

PERIOD 

Jan07 257.88 

Feb07 254.42 

Mar07 258.53 

Apr07 258.43 

May07 259.61 

Jun07 259.03 



35

69

Note: 2006: “Fair data” = Category 1, 2, 3, 6 and 7 (One count table)

2007: “Fair data” = Category 1, 2, 3, 3L and 3H (Scheme specific   
count tables)

Definition of “fair data” was previously Category 1, 2 and 3. (Not 
100% correct to compare 2006 with 2007.)  

–Note that this is “Work in Progress”

Percentage schemes with " fair"  data
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Table of Category by Period 

Category Period 

Frequency 
Percent 
Row Pct 
Col Pct Jan07 Feb07 Mar07 Apr07 May07 Jun07 Total 

2 14 
1.91 

16.28 
11.48 

14 
1.91 

16.28 
11.48 

14 
1.91 

16.28 
11.48 

15 
2.05 

17.44 
12.30 

15 
2.05 

17.44 
12.30 

14 
1.91 

16.28 
11.48 

86 
11.75 

 
 

3 56 
7.65 

17.55 
45.90 

55 
7.51 

17.24 
45.08 

54 
7.38 

16.93 
44.26 

51 
6.97 

15.99 
41.80 

52 
7.10 

16.30 
42.62 

51 
6.97 

15.99 
41.80 

319 
43.58 

 
 

3 H 12 
1.64 

16.22 
9.84 

12 
1.64 

16.22 
9.84 

13 
1.78 

17.57 
10.66 

13 
1.78 

17.57 
10.66 

12 
1.64 

16.22 
9.84 

12 
1.64 

16.22 
9.84 

74 
10.11 

 
 

3 L 11 
1.50 

15.94 
9.02 

11 
1.50 

15.94 
9.02 

12 
1.64 

17.39 
9.84 

11 
1.50 

15.94 
9.02 

12 
1.64 

17.39 
9.84 

12 
1.64 

17.39 
9.84 

69 
9.43 

 
 

4 0 
0.00 
0.00 
0.00 

1 
0.14 

20.00 
0.82 

0 
0.00 
0.00 
0.00 

1 
0.14 

20.00 
0.82 

2 
0.27 

40.00 
1.64 

1 
0.14 

20.00 
0.82 

5 
0.68 

 
 

5 1 
0.14 

10.00 
0.82 

1 
0.14 

10.00 
0.82 

1 
0.14 

10.00 
0.82 

3 
0.41 

30.00 
2.46 

2 
0.27 

20.00 
1.64 

2 
0.27 

20.00 
1.64 

10 
1.37 

 
 

6 2 
0.27 

12.50 
1.64 

2 
0.27 

12.50 
1.64 

2 
0.27 

12.50 
1.64 

4 
0.55 

25.00 
3.28 

3 
0.41 

18.75 
2.46 

3 
0.41 

18.75 
2.46 

16 
2.19 

 
 

7 8 
1.09 

15.38 
6.56 

8 
1.09 

15.38 
6.56 

8 
1.09 

15.38 
6.56 

9 
1.23 

17.31 
7.38 

9 
1.23 

17.31 
7.38 

10 
1.37 

19.23 
8.20 

52 
7.10 

 
 

9 18 
2.46 

17.82 
14.75 

18 
2.46 

17.82 
14.75 

18 
2.46 

17.82 
14.75 

15 
2.05 

14.85 
12.30 

15 
2.05 

14.85 
12.30 

17 
2.32 

16.83 
13.93 

101 
13.80 

 
 

Total 122 
16.67 

122 
16.67 

122 
16.67 

122 
16.67 

122 
16.67 

122 
16.67 

732 
100.00 
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Number of beneficiaries per category: June 2007

Category Frequency Percent 
Cumulative 
Frequency 

Cumulative 
Percent 

2 117463 1.62 117463 1.62 

3 3222051 44.44 3339514 46.06 

3 H 860967 11.88 4200481 57.94 

3 L 1272509 17.55 5472990 75.49 

4 26936 0.37 5499926 75.86 

5 23208 0.32 5523134 76.18 

6 157539 2.17 5680673 78.35 

7 1003731 13.84 6684404 92.20 

9 565841 7.80 7250245 100.00 
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Industry community rate
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Their data will be replaced in a live environment
–Note that this is “Work in Progress”
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Future work: Pricing study

– Note that this is “Work in 
Progress”

• 2005 data – loosing options; 
outdated information

• Regression models are period 
sensitive 

• Basic benefit structure 

74

Conclusions

• Large reduction in the submission of very 
poor data sets

• ¼ of schemes data still needs to be 
replaced – but after the application of 
stricter criteria than in the past

• More work needs to be done on:
– Scheme specific rates (Clustering)
– DIN scores
– International benchmarks
– Pricing study
– Note that this is “Work in Progress”


