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Background Information

for each of the following categories: orienta-

tion, attention, delayed word recall (DWR),
comprehension, repetition, naming, computation,
judgment and verbal fluency. The scores from the
nine subtests are combined to form an aggregate test
score to determine if the test subject is considered to
be “impaired” or “not impaired.”

The MCAS consists of nine brief subtests, one

The MCAS is the only advanced cognitive screen that
has been validated specifically for use in the insur-
ance industry. The test can be administered both in
person as well as telephonically. The MCAS is proven
to be 98.1% effective in determining the presence or
absence of mild to moderate cognitive impairment
with 97.5% sensitivity and 98.5% specificity.

Methodology and Characteristics of Test
Population

Univita (formerly Nation’s CareLink) provided the
data used for this mortality research study. The study
data included information on 381,049 tests admin-
istered to applicants for LTCI from 1999 to August
2008 from more than 33 insurance carriers.

When a Social Security number was available, the
applicant’s Social Security number, last name, first
name and birth date were compared to data in the
Social Security Administration’s November 2008
Death Master File (SSDMF) to identify applicants
who had died during the study period. If a Social
Security number was not available or did not match
to a name and birth date, the applicant’s last name,
first name and birth date were compared to data in
the SSDMF to identify additional applicants who
had died during the study period. Subjects without a
matching record in the SSMDF were assumed to live
until the end of the study.

Actuarial exposure was calculated for each applicant

within each calendar year in the study period. Expo-
sure for each test subject began on the test date and
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SCIHNORININIgENY Cognitive Impairment

testing has been a vital tool in evaluating Long
Term Care Insurance (LTCI) applicants for many
years. Asinsurers expand life insurance sales to
higher issue ages, carriers have introduced cog-
nitive screens to life insurance underwriting to
identify applicants that have a potentially higher
mortality profile.

The Minnesota Cognitive Acuity Screen (MCAS)
is a brief cognitive screen that has been validated
to correctly identify mild to moderate cognitive
impairment. This article presents the mortality
experience from a large block of LTCI applicants
for whom MCAS test results were obtained at the
time of application. Mortality differentials by test
score provide key insights into the potential this
tool offers for life insurance risk assessment.

ended on the earliest occurrence of: (1) a subsequent
test (2) death or (3) August 31, 2008, which was the
end of the study. Table 1 (next page, top left) sum-
marizes counts of the exposure and deaths included
in the study.

Mortality rates from the 2008 smoking unknown,
select and ultimate, age last birthday Valuation Ba-
sic Table (VBT S&U ALB) were used to calculate the
expected number of deaths. The 2008 VBT mortality
rates by gender, test age and duration were applied
to the exposure counts. The actual number of deaths
was compared to the expected number of deaths to
generate an actual-to-expected ratio.

Relative mortality ratios were calculated by divid-
ing the actual-to-expected ratio for each category by
the grand total actual-to-expected ratio. The graphs
throughout this document display these relative
mortality ratios bounded by approximate 95% confi-
dence intervals based on the number of deaths and a
normal distribution assumption. The bounds of the
confidence intervals are:

MCAS Test Results
Results are aggregated based on the MCAS test score

for each applicant. MCAS test scores range from -3.0
to 3.0. Applicants were classified as follows:
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e “Impaired” if the aggregate MCAS test
score is 0.0 or less.

* “Not Impaired” if the aggregate MCAS
test score is greater than 0.0.
[see Table 2]

Mortality Results by MCAS Test
Classification
[see Table 3 below]

The results showed that mortality is substan-
tially higher among those applicants who
were classified as “Impaired” by the MCAS.
Mortality for the “Not Impaired” cohort is
slightly lower than average. The relative
mortality ratios are bounded by approximate
95% confidence intervals based on the num-
ber of deaths.

[see Figure 1, next page]

Although the general relationship of the
mortality ratios is similar by gender, the
mortality differential is larger for females
than males.

[see Table 4 and Figure 2, next page]

Higher mortality ratios occur for impaired
lives versus not impaired lives for all ages.
The mortality ratio differences narrow as
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the applicant age increases. Note that due
to the increasing number of deaths at the older ages,
the confidence interval narrows at the older ages.

[see Table 5, next page and Figure 3, following page]

The mortality ratio differences narrow somewhat
as time elapses from the test date. Nevertheless,
significant differences in mortality are still present
7 to 8 years after test administration.
[see Table 6, next page, and Figure 4,
following page]

In Table 7 (next page), the MCAS
classifications of Impaired and
Not Impaired are abandoned. The
MCAS scores are classified in five
groups rather than the original
two classifications. The
table indicates that finer
gradations in test results
than “Impaired” and “Not
Impaired” could be used
to classify mortality risks.
[see Figure 5, following

page]
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Protective Value

The MCAS screening can add posi-
tive protective value to life insurance
underwriting if mortality savings that
result from using the test exceed the
cost of the test. Mortality savings can
be calculated as the product of:

e Excess mortality = Present value
of excess death benefits per $1,000 of
face amount

e Insurance amount = Death benefit
amount in $1,000's

e Prevalence = Impairment preva-
lence of the population applying for
insurance

« Sensitivity = How good the test is
at finding impaired risks

 Exclusivity = How often is this test
the only means to uncover an impair-

ment that would cause the underwriter to rate up

or decline the application.

Excess mortality can be calculated using the relative
mortality ratios for “Impaired” and “Not Impaired”
applicants. Specifically, the actuarial present value
of death benefits was compared for impaired and
not impaired lives over an 8-year period. The cal-
culations assumed a 6% discount rate, 6% annual
lapse rate, and age, duration and gender specific
mortality differentials relative to 100% of the 2008
VBT S&U ALB table.

For example, an impaired male applicant at age
67 has an actuarial present value of benefits of
$137.76 per $1,000 of face amount. The actuarial
present value of benefits is only $77.19 per $1,000
for an unimpaired applicant. The potential excess

Mortality Study Resulis by MCAS Test Classificarion and Age (Table 5)

mortality savings is therefore

approximately $60.57 per

A Tt T cstfS ot Relative Mortality Ratio by Age Band $1.000 of face amount issued.
MCAS Test Classification 059 6064  65.69 70.74 75t
Not Impaired 96.0% 949% 92.7% 91.4% 89.2% . L
Impaired 205.8%  240.6% 224.6% 209.4% 154.3% ﬁ'}tattrlllz;gg% ;ve I?Cr;tr:fstpve\l/itﬁ
Grand Total 100.0%  100.0% 100.0% 100.0% 100.0% 270 PP .
be deemed im-

Mortality Study Results by MCAS Test Classification and Duration (Table 6)

paired. Further,

(1‘\1-[(‘:;.? T:ist - - Rela;ive h-lort-z:lity Raﬁ? by Duraﬁﬁon fron; Test - 5 the MCAS test
‘lassification 4 5 e
= has a sensitivit
NotImpaired | 90.6% 92.6% 92.0% 90.1% 90.9% 92.0% 93.9% 92.9% 95.8% of 97.5%. On ch
Impaired 183.2% 158.6% 155.4% 167.4% 160.8% 160.5% 138.5% 147.2% 128.5% 70
Grand Total | 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% other hand, the

Mortality Study Results for Additional MCAS Classifications (Table 7)

“exclusivity” fac-

tor is unknown;

- e . Relative Number of Life-Years .
MCAS Test Score Range Mortality Ratio Deaths Exposed th|§ factor repre;ents the degree to
300t0-151 190.7% 767 12,107 which the MCAS is the only source of
-1.50 t0 -0.51 169 2% 1,508 26,649 available evidence to identify potential
0.50to 1.49 94 8% 7,992 472276
1.50 to 3.00 79.6% 4,849 537.874
Grand Total 100.0% 19,078 1,173,992
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The average expected mortality savings for a
block of policies with average face amounts of
$500,000 would then be $500 x $60.57 x 0.043
x 0.975 x Exclusivity = $1,279 x Exclusivity.

For the MCAS to provide positive protective
value to the underwriting process, the mortality
savings must exceed the cost of the test. While
the cost of the MCAS test will vary, the required
exclusivity of a $40 test at this age would be $40
/$1,279 = 3.1%. In other words, the MCAS test
result must be the exclusive source identifying
high risk impairment just once out of every 30
times the MCAS test reveals an impaired re-
sult. While each company’s target markets and
underwriting procedures will lead to different
results, it seems very likely that a strong case
can be made for using the MCAS even in a fully
underwritten environment.

Since the cost to administer the MCAS
does not vary by policy size or issue
age, the exclusivity required for positive
protective value is higher for policies
issued at younger ages and smaller face
amounts. Given that less evidence is
typically collected for these policies, the
exclusivity should naturally be higher.
Conversely, although MCAS information
for larger policies and older ages will be
less exclusive due to the other informa-
tion being collected, the potential mortal-
ity savings is much larger.

It is important to note that this study
included mortality from all causes in
the Social Security Master Death Tables.
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There is no emphasis on cognitive impairments.
Therefore, exclusivity must be measured relative to
all underwriting information.

Table 8 (next page) provides required exclusivity
percentages for various issue ages and face amounts.

Conclusions

This study establishes proof that MCAS test scores are
useful in distinguishing the relative mortality risks
of applicants for life insurance. Relative mortality is
significantly worse than average for impaired lives
and slightly better than average for non-impaired
lives. Additionally, MCAS test results likely have a
positive protective value for high face amounts and
older ages for life insurance.
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Reqguired Exclusivity Percentages by Issue Age and Face Amount (Table 8)

Issue Age $250,000 $500,000 $1,000,000
57 19.9% 9.9% 5.0%
62 9.7% 4.9% 2.4%
67 6.3% 2.1% 1.6%
72 2.8% 1.4% 0.7%
77 1.8% 0.9% 0.4%
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