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A need for optimally managed DI claims

by life insurance companies in SA. -

1. Background ........................................................
disability insurance T R
in South Africa BRI LALEA LA B0 0D ALRSL oo A

‘w’?/

Schriek and Lewis (2010) found that the
strongest correlations with increased DI
claims incidence were with consumer
confidence and unemployment.

The political and economic uncertainty in Recent South African experience showed an increase

addition to the potential impact on claim in group risk claim payments year on year of more
terminations due to the 2015 Change in than 32 per cent (year ending June 2016 to June 2017

DI tax treatment.. (TrueSouth, 2017)).




1. Background
Claim intervention

A,

The results of a Swiss Re
survey of nine Australian life
Insurance companies,
reported that life insurers
saved between 24 and 39
Australian Dollars for every
one Australian Dollar spent
on rehabilitation of DI
claimants (Van Den Akker,
2014).



1. Background

Claim intervention « Significant losses on SA group DI
business in early 1990s resulted in a
more active approach needed in

managing disability income claims
(Byrne. 2001)

« This was the first time occupational
therapists and other medical experts
were hired as part of insurers’ claims
management teams, viewed as more
of an administrative role up to this
point (Byrne, 2001)

« Active claims management included
the rehabilitation of claimants to
return to work

Lack of funding?



1. Background
Claim Intervention

Mental health;
Musculoskeletal; and
Circulatory issues

consistently included in
literature as predominant
causes of disability
experienced or
anticipated.

Successful claim
Intervention Is not
likely to be a one-
size-fits-all approach.



1 . B aC kg ro u n d Table 1: Ten most referenced claim factors from reviewed literature

CI al m faCtO rS Factor No. of appearances Available to this research

significant to RTW ..

6 Yes
Employment type 4 Yes
Severity of condition 4 No
Se 3 Yes
The presence of both - ”
- Education level 3 Yes
medical and |
. Level of income 3 Yes
contextual factors in
.. Length of employment 3 No
the prediction of Livine atramsements/ Address
iving arrangements/ Address 2 No
RTW was one Of the Level of pain/discomfort 2 No
major CO N Cl US I O N S Marital status 2 No

found by Hankins

(20 13) . in table 1 are relative to the number of papers (six) reviewed rather than the studies

13Gix papers were reviewed, representing at least 54 studies. Appearance count indicated

represented by these.



2. Data

« Group, permanent, disability income claims

of large South African life insurance
company.

Data included a large number of claim
factors of claims that incurred over a
20 year period (between January 1997 and
November 2016).

Claims included those that have terminated
as well as claims which were still in
payment at the date of data extraction.

Claims terminated at the earlier of death;
reaching a specified NRA; or returning to
work.

A total of 12,976 unique claims were
retained.



- Claim characteristics
* 1. Claim intervention
« 2. Date of disability
2. Data e 3. Claim duration

Claim factors . 4. Cause of disability
The selection of claim factors

° D h
was done by considering emograpnic

5. Age
- Literature on claim factors .
L 6. Sex
significantly correlated to . 7 Education level
RTW: . Education leve

- Taking into account data + Occupation-related

completeness * 8. Salary

- Researcher judgement * 9. Occupation field
regarding potential « 10. Occupation level

usefulness to explain RTW « 11. Occupation strength rating
- Policy characteristics
« 12. Benefit amount
« 13. Replacement ratio



2. Data
Claim outcome

A RTW-indicator
variable was
created:

1: “RTW" and
“‘Deemed capable
to RTW”

O : All other
outcomes

Continuous statistics/

categorical proportion for

All claims

Terminated claims

Claim factor (N = 12,975) (N = 8,566)

DEPENDENT VARIABLE

Claim decision (Categorical) n (%) n (%)
Admit/ continue 4,409 (0.34) 0 (0.00)
Terminate: RTW 1,628 (0.13) 1,628 (0.19)
Terminate: deemed capable 1,344 (0.10) 1,344 (0.16)
Terminate: NRA 2,369 (0.18) 2,369 (0.28)
Terminate: death 2,725 (0.21) 2,725 (0.32)
Terminate: other 500 (0.04) 500 (0.06)




2. Data
Claim intervention

This included
claimants who were
Indicated as having
received some form
of Intervention
Initiated by the
Insurer, including but
not limited to:

Phone interventions
- follow up on adeqguate treatment, etc.;

Return to work facilitation
e outsourced in the past;

Actual rehabilitation

* life insurer paying for treatment, that can be
anything from a dietician to physiotherapy;

Case management

* might include an outsourced case manager
that acts on behalf of the life insurer
(adaptations in the workplace, etc.) as well as
work preparedness programs; and

Forensics

* to rule out fraud, this might include monthly
checks on spending, checks for change in
employer, comprehensive background checks
on individuals.



2. Data
Claim intervention

This included
claimants who were
Indicated as having
received some form
of Intervention
Initiated by the
Insurer, including but
not limited to:

Continuous statistics/
categorical proportion for

All claims Terminated claims

Claim factor (N = 12,975) (N = 8.,566)
Intervention (Categorical) n (%) n (%)
Not intervened 12,620 (97) 8,474 (99)
Intervened 355 (03) 92 (01)




Table 3: Absolute claims distribution by intervention-status and year of be- - Im portant clinical data not prOVided

coming disabled  in particular type (and intensity) of intervention per
Intervened Not Intervened claimant.
1997 0 362 - Significant factors not available
1998 1 421 « Some factors identified through literature as
1999 0 525 significant to RTW were not available, in particular
2000 1 693 claim severity and claim definition per claimant.
2001 0 615 - Incomplete data fields
2002 1 520 - Of factors that might be significant to RTW, for
2003 0 483 example sparsely populated area of residence,
2004 1 555 insufficient to include in the analysis due to the low
9005 0 for volume and seemingly arbitrary completeness.
2006 2 497 - Low volume of intervened claimants
2007 2 610 . . . ;
- Intervened claims distribution
2008 3 605
2000 ; it « accumulated around the last two years of exposure.
92010 6 635 - Lack of claims run-off experience
2011 16 737  at longer durations for intervened claims.
2012 34 973 - Right-censored data (incomplete run-off)
2013 38 993 - impacting intervened claims to a much larger extent
2014 52 914 than non-intervened.
2015 127 851 . . .
’ ’ . Selection-effect on intervened claims
2016 64 472 : :
» not fully explainable from observed claim factors due
Total 355 12,620

to the lack of certain claim information detail.




Exploratory analysis

« Each claim factor was considered in turn to
identify potential RTW significance

* Include graphs, tables and univariate logistic
3. Methodology regression
Variable correlations and associations
« Pairwise and VIF tests to reduce
multicollinearity.
Multivariate regression

» To identify most parsimonious model, thus
optimal RTW claim factors

Claims run-off estimation

« Cox-proportional hazards model; as well as a
high-level ultimate run-off estimate

Intervened subgroup critical analysis

« The composition of the intervention subgroup
was analysed in the context of the claim factors
that were identified as significantly related to
RTW.




« Each claim factor was considered in turn to
identify potential RTW significance

* Include graphs, tables and univariate logistic

3. Methodology regression

« Variable correlations and associations

» Pairwise and VIF tests to reduce
multicollinearity.

» To identify most parsimonious model, thus
‘ optimal RTW claim factors

« Claims run-off estimation
« Cox-proportional hazards model; as well as a
high-level ultimate run-off estimate
- « The composition of the intervention subgroup
was analysed in the context of the claim factors

that were identified as significantly related to
RTW.




3. Methodology

1. A full model was constructed, including all

' ' claim factors identified in the explorator
Mu ltlvar_l ate analyses as potentially significaﬂtly rela¥ed to
regression RTW.

2. Multicollinearity was tested for and the
affected variables were removed, resulting in a
nested model (full model excluding variables with
potential high linear associations).

3. Stepwise regression was applied to the nested
model to identify the model with the least number
of variables without compromising on model fit.

4. The resulting model was further manually
adjusted to improve parsimony without
compromising fit, by taking into account
statistical significance as well as practical
significance, i.e. quantitative impact of remaining
variables.

5. The process resulted in 7-variable optimal
models for both data sets.

Claim factors
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Claim characteristics (C) Claim characteristics (C) Claim characteristics (C)

— ° Claim intervention * Claim intervention e Claim intervention

e Date of disability
a e Claim duration
QO ° Cause of disability e Cause of disability * Cause of disability
<= Demographic (D) Demographic (D) *+— Dpemographic (D)
(o) O
¢ °* Age * Age * Age
O - Sex .~ * Sex * Sex

e Education level * Education level * Education level
> Occupation-related (O) =3 Occupation-related (O) Occupation-related (O)

LL] e Salary E * Salary

e Occupation field
e Occupation level > * Occupation level > * Occupation level
e Occupation strength rating * Occupation strength rating

Policy characteristics (P) Policy characteristics (P) Policy characteristics (P)

e Benefit amount * Benefit amount
e Replacement ratio * Replacement ratio * Replacement ratio




3. Methodology
Intervened
subgroup critical
analysis

. analysed the composition of the

Intervened claims group by each
of claim factors that were
identified as significantly related to
RTW (in addition to intervention)
In the multiple regression,

. 1dentified interactions between

Intervention and other claim
factors, by adding interaction
effects to the optimal multiple
regression models; and

. quantified impact by fitting the

optimal multiple regression
models to the intervened
population.



4. Results

Exploratory

A

1

* Age at date of disabllity (D)
» Sex of claimant (D)

* Education level (D)

* Occupation level (O)

* Replacement ratio (P)

« Cause of disability (C)
 Claim intervention (C)

|
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4. Results (EXP)
Age

A univariate logistic
regression model
confirmed a decrease In
the probability of RTW
as age increases for
both all and terminated-

only claims, significant at
1%.

Proportion of claims
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<35 35-<40 40-<45 45-<50 50-<55 >55
Age at date of disability

Total terminations

e RTW terminations as proportion of all claims (terminated and open)

= = RTW terminations proportion of all terminated claims

Figure 4: Proportions of all and RT'W terminations by Age




4. Results (EXP)
sex

It is not intuitively

expected that there

should be a difference in o I ﬂ

RTW due to sex of the

Clalmant’? Fotal terminations RTW as propertion of all claims LE.I.W.Il:”IL”J-.:|II:;'J.1I-:._I.-Il.l'l-” nated

Figure 5: Total terminations as proportion of all claims and RTW termina-

tions as proportion of all claims and of all terminated claims, by sex



Associations:
AGE and Sex

The mean ages
observed were 45.34.
(females) vs. 47.31
(males)

Age at date of disability
20 30 40 50 60
|

Gender

Figure 17: Box-plot of age distribution by gender for all claims
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Associlations:
Age and Salary

50%
40%

30%

Proportion of claims

20%

10%

0%
<5000 5000-<10000 10000-<18000 18000-<35000 >35000

Monthly salary band

Total terminations e RT\W proportion of all claims == = RTW proportion of terminated claims

Figure 7: Proportion of RTW terminations by monthly salary (ZAR) adjus-
ted to 2017



Associlations:
Age and Salary

No. of claimants
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<35 35-<40 40-<45 45-<50 50-<55 >55
Monthly salary amount (ZAR) at 2017 level

0O<5000 [@¥5000-<10000 ©O10000-<18000 @18000-<35000 mW>35000

Figure 8: Distribution of salary levels by age at disability




4. Results (exp)

Education level

80%
70%
o 60%
Increased % <% _
probability of RTW " YLl
associated with £ 3 i
increasing level of - L il

education relative to
“<= Primary", was
significant at the 1% <= Primery i T Higher
Ievel ucation leve

[y
o

O
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o
2
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Total terminations e RT\W proportion of all claims (terminated and open)

e = RTW proportion of all terminated claims

Figure 6: Proportion of RTW terminations by claimant education level



4. Results (EXP)

OCC u p a‘tl on |eve| Table 8: RTW outcome distribution for all and terminated claims by occu-

pation level

Univariate |OgiStiC RTW proportion RTW proportion of
regreSSion confirmed that Occupation level of all claims  terminated claims
: 15 -
claimants at “semi- Managerial 0.21 0.33
skilled" occupation level N 091 0,39
had higher expected HPETVIROT | e
RTW probability than Skilled 0.23 0.36
claimants at “unskilled" Semi-skilled 0.25 0.39
occupation level, Unskilled 0.22 0.33

significant at 1%.
Total 0.23 0.35




4. Results (EXP)
Replacement ratio

90%
. . . 80%
The quantitative impact on ., 70%
. £
RTW estimated from 5 60%
coefficients: 5 s0% e i P
2 40 — ™ -
S -~
- .
RR P(RTW) AP(RTW) _
10%
0 0 <20% 20%-<50% 50%-<75% 75%-<85% 85%-<105% >105%
55 /0 28 /0 Replacement ratio: Initial benefit vs. salary at disability date
0) 0) o
75 A) 26 A) ‘l’ 2 /0 Total Terminations RTW proportion of all == = RTW proportion of terminated

95% 23% | 3%

Figure 14: Proportion of claims with Outcome Deemed Capable/ RTW vs.

All terminations for Disabilities incurred 1997 to 2016



4. Results (EXP)
Cause of disability

HIV/AIDS

Analysis per year of 8 Newobogia
becoming disabled 5 Medica
revealed changing g
patterns over time; o
HIV/AIDS showing Cardiovascular
particularly high RTW o

outcomes for disabilities
Incurred from 2003
onwards.

0% 10% 20% 30% 40% 50% 60%

BRTW as proportion of terminated ® RTW as proportion of all

Figure 3: RTW claims by cause of disability, as a proportion of all and ter-

minated claims, sorted by decreasing RTW proportion of terminated claims



Table 4: Absolute and proportional claim outcomes by intervention status

for all claims incurred 1997 to 2016

4. Results (exp)

Claim intervention Proportional

Not Not

Claim outcome Intervened Intervened Intervened Intervened

RTW Of a” |nCU rred Admit/ Continue 263 4146 0.74 0.33

(O p en an d Terminate - RTW 33 1595 0.09 0.13
ter m | N at e d ) . Terminate - deemed

23(y f | | I ) capable 32 1312 0.09 0.10

o O all Clalms BT 6

18% Of |nterven Ed deemed capable 05 2907 0.18 0.25

Terminate - NRA 7 2362 0.02 0.19

Terminate - death 13 2712 0.04 0.21

Terminate - other 7 493 0.02 0.04

Total 355 12,620 1.00 1.00




4. Results (EXP)
Claim intervention

Table 5: Proportional claim outcomes by intervention status for terminated

claims incurred 1997 to 2016

Claim outcome Intervened Not Intervened
RTW of all Terminate - RTW 0.36 0.19
terminated: Terminate - deemed capable 0.35 0.15
34% of all claims RTW & deemed capable 0.71 0.54
. Terminate - NRA 0.08 0.28

71% of intervened |
Terminate - death 0.14 0.32

Terminate - other 0.08 0.06




4. Results
Intervened subgroup

» Age at date of disabillity (D)
» Sex of claimant (D)

» Education level (D)

* Occupation level (O)

* Replacement ratio (P)

» Cause of disabillity (C)
 Claim intervention (C)

|

PoU3IAI9lU|




4. Results
Age

(1) All claims incurred 1997 to 2016

(3) RTW claims incurred 1997 to 2016

25% 35%
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0% <35 35-<40 40-<45 45-<50 50-<55 555
<35 35-<40 40-<45 45-<50 50-<55 »55 Claimant age at date of becoming disabled
Claimant age at date of becoming disabled
Non-interv ened claimants with RTW outcome
All Non-intervened claims ~ ===mAll Intervened claims = = |ntervened claimants with RTW outcome
(2) All claims incurred 2012 to 2016 (4) RTW claims incurred 2012 to 2016
30% 0%
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£ E
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0% <35 35-<40 A0-245 45-<50 50-<55 »55

<35

35-<40 40-<45 45-<50 50-<55 »55
Claimant age at date of becoming disabled

All Non-intervened claims e Al Intervened claims

Claimant age at date of becoming disabled

Mon-interv ened claimants with RTW outcome

= == [ntervened claimants with RTW outcome

Figure 21: Age profile at date of becoming disabled for all incurred claims

(1) and (2);

and claims terminated due to RTW (3) and (4)




Table 24: Average age comparison for claims incurred 1997 to 2016

Intervened Non-intervened Difference

4. Results (IN V) Mean 44.15 46.68 -2.53

Ag € Median 44.19 48.10 -3.91

There seemed to be a
preference to Intervene On (1) All claims incurred 1997 to 2016 _ (3) RTW claims incurred 1997 to 2016

25% 35%

younger claimants. —_ m
The age distribution of

o
a 5%

claimants who returned to R
<35 35-<40 40-<45 45-<50 50-<55 >55 Claimant age at date of becoming disabled
WO rk D) S h OWe d th at a I O W e r claimant sge 3t date of becoming deatled Non-intervened claimants with RTW outcome
t - f All Non-intervened claims ~ ==mmAll Intervened claims = = |ntervened claimants with RTW outcome
p r O p O r I O n O y_o u n g er (2) All claims incurred 2012 to 2016 (4) RTW claims incurred 2012 to 2016
t d cl t :
Intervened claimants
turned t k relat e
returned to work relative e G [
to non-intervened .,
. £ sy )
CI al m an tS O 0% - <35 3540 40-<45 45-<50 50-<55 »55
<35 35-<40 40-<45 45-<50 50-<55 >55 Claimant age at date of becoming disabled

Claimant age at date of becoming disabled
Nonrintervened claimants with RTW outcome

All Non-intervened claims ~ ===mAll Intervened claims = = |ntervened claimants with RTW outcome

Figure 21: Age profile at date of becoming disabled for all incurred claims

(1) and (2); and claims terminated due to RTW (3) and (4)



4_ Re Su |t S (I N V) Table 25: Logistic regression result of independent variables age at disability

Ag e and intervention with dependent variable RTW for all claims
Coefficient

Bivariate IOgiStiC estimate Std. Error

reg ression results Age at date of disability =~ —0.082*** (0.002)

showed a positive [ntervention —3.347%* (0.695)

Intervention impact on Age at date of disability

RTW as age at and Intervention 0.068** (0.016)

disability increases. Constant T (0.106)
Observations 2,975
Akaike Inf. Crit. 12,687.300

Note: *p<0.1; **p<0.05; **p<0.01



4. Results (INTv)
Sex

Recall that

« 419% of of female
claimant terminations
were due to RTW, vs.

- 33% of male claimants.

Table 27: Intervention subgroup proportional distribution by sex

Relative:

Intervened vs.

Sex Intervened Non-intervened | Non-intervened
Female 0.36 0.34 1.06
Male 0.64 0.66 0.97

A positive impact on RTW due to

selection by sex might thus be
expected for intervened claims.




4. Results (INTv)
Education level

80% vs. 48%

Intervened claimants
with Grade 12 or
higher education vs.
non-intervened
claimants.

The interaction between intervention and education level
was tested for the optimal models of “all" and
“terminated-only" claims.

A positive impact on RTW was observed for

| “<= Primary" level educated claimants who received
LAY intervention relative to other intervened claimants by

level of education.

Education level Intervened

Non-intervened

Intervened vs.

Non-intervened

<= Primary 0.02
<= Grade 11 0.18
Grade 12 0.31

Higher 0.49

0.14
0.37
0.29
0.19

0.14
0.49
1.04
2.58




4. Results (INTv)
Occupation level

Table 29: Proportional claim distribution by occupation level for intervened

vs. non-intervened claims mcurred 1997 to 2016

: Relative:

The only occupation level s
that showed a statistically Intervened vs.
Signiﬁcant impact on Occupation level  Intervened  Non-intervened | Non-intervened
RTW from both optimal Unskilled 0.08 0.25 0.33
multiple regression Semi skilled 0.41 0.31 1.33
.mOdeIS’ W%S 2 red"uctlon Skilled 0.28 0.27 1.03
in RTW for “skilled o . . 00
workers relative to HPERTIROT | | i
“unskilled". Managerial 0.16 0.10 1.63
Total 1.00 1.00 1.00




4. Results (INTv)
Replacement ratio

Intervention impact:

A positive impact on RTW
was observed when testing
the interaction between
replacement ratio and
Intervention on the
“terminated-only” claims
optimal model, significant at
D per cent.

Table 26: Replacement ratio comparison for claims incurred 1997 to 2016

Intervention thus positively impacted
RTW as replacement ratio increased,
relative to increased replacement ratio

with no intervention, when considering
terminated-only claims.

<20% 20%-<50% 50%-<75% 75%-<85% 85%-<105%

Replacement ratio: Initial benefit vs. salary at date of disability

e |ntervened claims == NON-intervened claims

>105%

Figure 22:

imtervened claims.

Replacement ratio distribution of all intervened and non-




One of the shortcomings of this research

was the lack in availability of severity of

Cause of disability

0,18 2,00
0,16 1,80
Intervened claims distribution by cause e Wl 1,60
of disability, relative to non-intervened . - 140
claims, had a heavier weighting 0'10 """"""" B 120

towards

ooooooo

o
o
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|
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- Psychiatry;

i B .. 0,60
. Sensory; 0,04 -...,..' 0,40
) 0,02 0,20

- Spine; _ .ﬂ _

- Neurological; and T T SR R )

ad

Proportion of clains
|
]
[
[=]
(=]
Intervened relative to not intervened

« Musculoskeletal claim causes.

Cause of disability

Quantifying the impact from the

coefficient estimates of the univariate m——eened e et -
logistic regression model from table 34
above, only resulted in about a 1
percent reduction in RTW explained by Figure 23: Distribution of intervened and non-intervened claims by cause of
distribution by cause.

disability



4. Results (IN
Cause of disability

Intervention of
Cancer and
Respiratory claims
showed statistically
significant improved
RTW outcomes.
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Figure 23: Distribution of intervened and non-intervened claims by cause of

disability




5. Conclusion

Who were Selected
and iImpact on
RTW

Table 30: Summary of selection impact on intervened claimant composition

and per claim factor impact expected on RTW

: Intervened Expected impact
Claim factor composition on RTW
A 6% high RTW Age at disability |t Younger T 3.2 per cent
v LIl et i ) Replacement ratio |: Higher : | 0.8 per cent
due to selection is P ;
Sex : More females = 1 1.3 per cent
expected for N | ;
. Cause of disability |: More psychiatry, = | 1.1 per cent
Intervened : :
. = sensory, spine, neurological :
claimants. SO PP S
: and musculoskeletal claims =
Level of education More educated 1 3.7 per cent
Occupation level Less unskilled workers 1 0.2 per cent




5. Conclusion Intervention appeared to make a

Intervention impact significant positive impact in various

on outcome pockets of the claims group, these
Included:

1. Anincreasingly improved impact on
RTW as age increases for intervened
VS. hon-intervened claimants;

2. a positive impact on RTW as
replacement ratio increased, relative to
Increasing replacement with no
Intervention; and

3. statistically significant RTW
improvement for intervened cancer and
respiratory claimants.




5 Conclusion

Next steps - Quantity and quality of
. . intervention data to improve
understanding true impact.

* we need more intervention
data (longer durations)

* we heed more detailed data
(intervention and disability)

- Quantitative study on niche
intervention practice by local
reinsurer
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