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Presenting issues

 How can we better understand emerging all cause and cause specific
mortality frends in the general population and pop subsets with
characteristics more similar to the applicant pool?

« Are these trends relevant to the underwriting and pricing approach your
company should take?

For all of the above: What resources are available to medical directors to
help answer these questions?
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https://mort.soa.org/Default.aspx
https://www.cdc.gov/nchs/data/dvs/LEWK3_2008.pdf

Quantifying US mortality trend

« With certain insurance products designed to perform over a larger range of
population mortality, emerging mortality trends in the general population and subsets
of that population may be useful to identifty and understand when considering future
mortality trends in insurance applicants and policyholders.

+ We will work thru examples from an on-line US vital statistics data source that can help
quantify recent mortality trend

« Quantify US mortality tfrend for males age 45-64 over the past 15 years.

« Determine whether high per capita income influences the trend you observed above,
where a high per capita income group might be more reflective of trend observed in
insured groups.



CDC WONDER

WONDER stands for: Wide-
ranging ONline Data for
Epidemiologic Research

p Centers for Disease Confrol and Prevention

@ CDC 24/7. Saving Lives, Protecting People™

CDC WONDER FAQs Help ContactUs  WONDER Search
“an easy-to-use, menu-driven
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Disease Confrol and Prevention
(CDC) available to public health About Underlying Cause of Death, 1999-2020
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° WON DER provid es access -I-O Note: Any use of these data implies consent to abide by the terms of the data use restrictions.
mOy differen'l' pU blIC dOTG The Underlying Cause of Death database contains mortality and population counts for all U.S. counties. Data are based on death
. certificates for U.S. residents. Each death certificate identifies a single underlying cause of death and demographic data. The
sources. The one we will fOCUS number of deaths, crude death rates or age-adjusted death rates, and 95% confidence intervals and standard errors for death rates
9 can be obtained by place of residence (total U.S., region, state and county), age group (single-year-of age, 5-year age groups, 10-
on.is US O” cause deOTh rOTe year age groups and infant age groups), race, Hispanic ethnicity, gender, year, cause-of-death (4-digit ICD-10 code or group of
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dOTO, later ShOWIhg how NVSS place of death, month and week day of death, and whether an autopsy was performed.

rapid release data can
highlight even more recent US

;:ou;e specific death rate Underlying Cause of Death, 1999-2020 Request (cdc.gov)
rends.



https://wonder.cdc.gov/ucd-icd10.html

Mortality frend in US males age 45-64

Navigate to CDC
WONDER, Deaths- CDC WONDER

All ages-Underlying WONDER online databases utilize a rich ad-hoc query system for the analysis of
cause of death public health data. Reports and other query systems are also available.

and click on

. . WONDER Systems Topics A-Z Index
Underlying Cause 4 ?
of Death (® WONDER Online Databases (® Reports and References
» AIDS Public Use Data Prevention Guidelines (Archive)
» Births Scientific Data and Documentation (Archive)
» Cancer Statistics
Deaths (i Other Query Systems
AllAges } Healthy People 2010 (Archive)
» Underlying_Cause of Death » NNDSS Annual Tables
CDC WONDER



https://wonder.cdc.gov/

Mortality trend in US males age 45-64

Select 1999-2020: National Center for Health Statistics
Underlying COD by Mortality Data on CDC WONDER

bndged race All Ages Deaths by Underlying Cause |
categories.

Underlying Cause of Death

1999-2020: Underlying Cause of Death by Bridged-Race Categories

1968-2016: Compressed Mortality

The mortality data available on CDC WONDER are national mortality and population data produced by National Center for Health
Statistics (NCHS) at the Centers for Disease Control and Prevention (CDC). Mortality information is collected by state registries and
provided to the National Vital Statistics System. Data are based on death certificates for U.S. residents. Each death certificate
contains a single underlying cause of death, and demographic data. The number of deaths and death rates can be obtained by
place of residence (United States national, state, and county when available), age group, race, Hispanic ethnicity, gender, and
cause of death (4-digit ICD-10 codes, 113 selected causes of death, 130 selected causes of death for infants, and categories for
injury intent and mechanism, or drug / alcohol induced causes of death, when available). For more information, refer to National
Vital Statistics System - Mortality Data.

Deaths (cdc.gov)



https://wonder.cdc.gov/Deaths-by-Underlying-Cause.html
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About Underlying Cause of Death, 1999-2020

Agree to the

'I'e rms Of U Se Underlying Cause of Death Dsts Dataset Documentation Other Data Access  Data Use Restrictions How to Use WONDER
o

Request Form || Results || Map || Chart || About |

Note: Any use of these data implies consent to abide by the terms of the data use restrictions.

The Underlying Cause of Death database contains mortality and population counts for all U.S. counties. Data are based on death certificates for U.S. residents. Each death certificate identifies
a single underlying cause of death and demographic data. The number of deaths, crude death rates or age-adjusted death rates, and 95% confidence intervals and standard errors for death
rates can be obtained by place of residence (total U.S., region, state and county), age group (single-year-of age, 5-year age groups, 10-year age groups and infant age groups), race, Hispanic
ethnicity, gender, year, cause-of-death {4-digit ICD-10 code or group of codes), injury intent and injury mechanism, drug/alcohol induced causes and urbanization categories, Data are also
available for place of death, month and week day of death, and whether an autopsy was performed.

Data Use Restrictions:

The Public Health Service Act (42 U.5.C. 242m{d)) provides that the data collected by the National Center for Health Statistics (NWCHS) may be used only for the purpose for which they were
obtained; any effort to determine the identity of any reported cases, or to use the information for any purpose cther than for health statistical reporting and analysis, is against the law.
Therefore users will:

» Use these data for health statistical reporting and analysis only.

» For sub-national geography, do not present or publish death counts of © or fewer or death rates based on counts of nine ar fewer (in figures, graphs, maps, tables, etc.).
» Make no attempt to learn the identity of any person or establishment included in these data.

» Make no disclosure or other use of the identity of any person or establishment discovered inadvertently and advise the NCHS Confidentiality Officer of any such discovery.

Confidentiality Officer

Mational Center for Health Statistics
3311 Toledo Road

Hyattsville, MD 20782

Telephone 888-642-4159

Email: nchsconfidentiality@cdc.gov

Sanctions for Violating Rules:
Researchers who violate the terms of the data use restrictions will lose access to WONDER and their sponsors and institutions will be notified. Researchers who are suspected of violating the

rules may be prevented from using WONDER until an investigation can be completed. Deliberately making a false statement in any matter within the jurisdiction of any department or agency
of the Federal government violates 18 USC 1001 and is punishable by a fine of up to $10,000 or up to 5 years in prison, or both.

By clicking the "I Agree” button I signify that I will abide by the terms of data use stated above and understand the sanctions and legsl

penalties for vigiztion of these terms of use.




Mortality frend in US males age 45-64
You are then directed to the 7 section request

form which will allow us to define the group of

. . G Results B Motes:
interest and obtain death rates e V. [Year v | Notes
And By |None v o Group Results By "15 Leading Cause
For section 1 you Can group results by up to 5 And By |Mone w | Cause List. More information.
different ters that ted And By |None v
irrerent pdaramerters ar are presentead as And By |NDHE - |

drop downs on each I’O\N.. For eO.Ch Group Measures (Default measures always checked and included. Check box to include any others.)
results by"” you have muliiple options to select Deaths Population Crude Rate

fromin a drop down menu including: For crude rates: [] 959% Confidence Interval [] standard Error
Age Adjusted Rate L 959 Confidence Interval ] standard Error

* Location L] percent of Total Deaths

+ Demographics
« Timeframe
« Cause of death

Title |5 all cause death rate trends 2006 to 2020

For the question we have raised returning
annual age adjusted death rates is all that is
required so | have selected “Year” and
checked “Age Adjusted Rate”. You can also
stipulate a ftitle for the output which is useful
when running multiple queries against the vital
staftistics data.
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FOI’ ThIS requeST ﬂOThIng Click a button to choose locations by State, Census Region or HHS Region.
. States ® Census Regions O HHS Regions O
needs TO be Chc nged N Browse or search to find items in the States Finder Tool, then highlight the items to use for this request.
. (The Currently selected box displays all current request items.)
SeCTIOﬂ 2 beCOUSG We Ore Finder Tool Help Advanced Finder Options
looking for death rates o | e i
ACross 'I'he US_ States Currently selected:

*AlF (The United States|P™ *All* (The United States)

+ 01 (Alabama)

This section would also 7 02 (Naske)
allow for a state level §§ Egﬁfd}i

analysis and analyses of o Doy

death rates at the county B )

| Open || Close | | Cloze All |

level and other
regional/urbanization
|6V6|S. Pick between:

2013 Urbanization ® Large Central Metro
2006 Urbanization O | Large Fringe Metro
Medium Metro
Small Metro
Micropalitan (Nonmetro)
MonCore (Nonmetro) 4

Browse the list by opening and closing items.
Use Ctrl+Click to multiple select, Shift+Click for a range.

2013 Urbanization
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In section 3 you can select the
age groups of interest. A broader
age range increases available
deaths and reduces year to year
volatility in the analysis.

Some of the age group choices
on the left do not allow for age
adjusted rates which could be a
limitation if you are looking at
death rates over long periods of
time or wide age ranges. The only
other parameter to specify for our
request is male gender.

The other options in this section
are not relevant for frend
assessment in insurance business
based on regulatory statute.

3. Select demographics:

Pick between:

Ten-Year Age Groups ®
Five-Year Age Groups O

Single-Year Ages O
Infant Age Groups O

Hint: Use Ctrl + Click for multiple selections, or Shift + Click for a range.

Ten-Year Age Groups

All Ages ~

= 1 year

1-4 years

5-14 years

15-24 years

25-34 years

35-44 years
45-54 years

65-74 years

T75-84 years
85+ vyears ¥

Default rates per 100,000

Gender

All Genders
Female

-

Hispanic Origin

Hispanic or Latino
Mot Hizpanic or Latino
Mot Stated N
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In section 4 select the
years for death rates to
be returned. In this
section its also possible
to select individual
months but for most
trend analyses annual
death rates are
preferred.

4. Select year and month:

Browse or search to find items in the Year/Month Finder Tool, then highlight the items to use for this request.
(The Currently selected box displays all current request items.)

Finder Tool Help

Advanced Finder Options

Browse || Search || Details |
Year/Month Currently selected:
. *All* (All Dates) -
+ 2012 (2012) 2006 (2006)
+ 2013 (2013) 2007 (2007)
+ 2014 (2014) 2008 (2008)
+ 2015 (2013) 2009 (2009)
+ 2016 (2016) 2010 (2010)
+ 2017 (2017) 2011 (2011)
+ 2018 (2018) 2012 (2012)
+ 2019 (2019) 2013 (2013)
+ 2020 (2020) [ 2014 (2014) M
P b 2015 (2015) y-

| Open || Close | | Close All |

Browse the list by opening and closing items.
Use Ctrl+Click to multiple select, Shift+Click for a range.
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Hint: Use Ctrl + Click for multiple selections, or Shift + Click for a range.

Weekday Autopsy Place of Death
Sunday MNo Medical Facility - Inpatient
Monday Yes Medical Facility - Qutpatient or ER
Tuesday Unknown ¥ Medical Facility - Dead on Arrival
Wednesday Medical Facility - Status unknown
Thursday Decedent's home
Friday Hospice facility
Saturday Mursing home/long term care
Unknown - Other hd

For this request no changes are required to be made in Section 5.
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For this request no
changes are
required to be made
in Section 6 either as
this is an assessment
of mortality trend
across all causes.
One can see that its
possible to obtain
information on
individual ICD
categories or
individual ICD codes
depending on the
needs of the analysis
you are performing.

Click a button to select ICD codes by Chapters or by Groups.
® ICD-10 Codes 0 ICD-10 130 Cause List (Infants)

) Drug/Alcohol Induced Causes

(0 ICD-10 113 Cause List O Injury Intent and Mechanism

Browse or search to find items in the ICD-10 Codes Finder Tool, then highlight the items to use for this requeast.

(The Currently selected box displays all current reguest items.)
Finder Tool Help Advanced Finder Options

6. Select cause of death:

Browse | | Search | | Details |
ICD-10 Codes Currently selected:
*AlF (All Causes of Death) " “All* (All Causes of Death)

+ A00-B99 (Certain infectious and parasitic diseases)

+ C00-D48 (Meoplasms)

+ D&0-D89 (Diseases of the blood and blood-forming organs and certain disorders involving the
+ EQ0-E&2 (Endocring, nutritional and metabolic diseases)

+ F01-F8% (Mental and behavioural dizorders)

+ G00-G98 (Diseases of the nervous system)

+ HOO-H5T (Diseases of the eye and adnexa)

+ HA0-HS3 (Diseases of the ear and mastoid process)

+ I00-199 (Niseases of the circulatory svstem)

1 ]

| Open | | Open Fully | | Close | | Close All |

Browse the list by opening and closing items.
Use Ctrl+Click to multiple select, Shift+Click for a range.
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Export Results

Show Totals

Show Zero Values

Show Suppressed Values
Precision

(Check box to download results to a file)

OoOoo

decimal places

<

Data Access Timeout | 10 » | minutes

Send Reset

Death rates per 100,000 will be returned when the query is run. Based on the age range for this analysis one

decimal point is sufficient. For trend analysis you can deselect the Show Totals checkbox. The other options
have more relevance when looking at younger age ranges or individual causes of death where its possible

that some years in a time series analysis of death rates might have few deaths.

After verifying your choices click the Send button.



Mortality tfrend in US males age 45-64: results

US all cause death rate trends 2006 to 2020
Deaths occurring through 2020

On the results

tab all cause
CrUde Ond Reguest Form Results || Map || Chart || About

Underlying Cause of Death Data Dataset Documentation Other Data Access Help for Results  Printing Tips  Help with Exports | Save | | Export | | Reset |

age adjusted
deO.I.h rO.I.eS Quick Options More Options Top | Motes Citation Query Criteria
for individuals

o Year § = Deaths 4§ : Population 4§ : Crude Rate Per 100,000 4§ 4= Age Adjusted Rate Per 100,000 44
age 45-64 in 2006 284,159 36,672,643 774.9 759.9
the years 2007 288,074 37,581,740 766.5 748.5
2008 294,588 38,338,211 768.4 747.6
s’ripulo’red are 2009 208,962 39,145,203 763.7 739.6
2010 301,313 39,743,507 758.1 729.7
returned. 2011 308,350 40,377,452 763.7 728.8
2012 310,165 40,409,764 767.5 728.4
2013 314,322 40,525,839 775.6 731.6
2014 318,575 40,746,926 781.8 732.9
2015 323,173 41,013,523 788.0 7346
2016 327,470 41,105,177 796.7 739.2
2017 329,139 41,154,160 799.6 738.4
2018 329,303 40,940,065 804.4 738.2
2019 326,772 40,671,185 803.4 734.3
2020 390,971 40,414,126 967.4 885.1

Top Options | Notes | Citation Query Criteria




Mortality frend in US males age 45-64: results

Query Criteria:

Title: US all cause death rate trends 2006 to 2020

Gender: Male

Ten-Year Age Groups: 45-54 years; 55-64 years

Year/Month: 2006; 2007; 2008; 2009; 2010; 2011; 2012; 2013; 2014; 2015; 2016; 2017; 2018; 2019; 2020
Group By: Year

Show Totals: False

Show Zero Values: False

Show Suppressed: False

Standard Population: 2000 U.5. Std. Population
Calculate Rates Per: 100,000
Rate Options: Default intercensal populations for years 2001-2009 {except Infant Age Groups)

At the bottom of the results page verify that the query criteria applied to the data matches what you wanted
your inputs to be. If not, you can toggle back to the results page, make an update to the query criteria and
rerun the analysis.
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We can quantify the

. Age adjusted death
are of Silclicielinaeadliy Year rate per 100K Death rate
rates by calculating a —_— — Iml— =1-(POWER((0.008851/0.007599),1/14))
geometric average 2007 748.5 0.007485 =1'(2OWER((1'164759)'1/ 14))
annual rate of mortality 2008 747.6 0.007476 -1.10%
change. 2009 733.6 0.0073%6 This is the geometric
2010 723.7 0.007297 average annual change in
2011 728.8 0.007283 death rate. It's negative
2012 728.4 0.007284 because of the significant
oy (}} 2013 731.6 0.007316 influence. of the final interval
qy n 2014 732.9 0.007329 in the series.
1- Y —1 2015 734.6 0.007346 _
:
2017 738.4 0.007384 posiTiveywouldF;epresen’r
2018 738.2 0.007382 mortality improvement.
2019 734.3 0.007343
2020 885.1 0.008851
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Plotting the calendar year death
rates provides an opportunity to
visualize any patterns in annual
death rates that emerge over
time.

Does this -1.10% geometric
average annual change in
death rates adequately describe
what happened to death rates
over this period?

What patterns in the death rates
over time do you see?¢

Using the same formula we can
calculate the geometric
average annual death rates for
each of these additional
intervails.

Deaths per 100,000

1000
900
800
700
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500
400
300
200
100

US death rate trends, Males age 45-64

Declining Lack of decline A substantial
death in death increase in
rates rates death rates

}
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|
Pre-pandemic death rate trend

2007
2008
2009
2010
2011
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2013
2014
2015
2016
2017
2018
2019
2020

Calendar year
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Very different rates of death
rate change apply to these 1000
sub periods. 900

800
700
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500
400

Deaths per 100,000
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US death rate trends, Males age 45-64

Declining Lack of decline A substantial
death in death increase in
rates rates death rates
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Practical examples: Confinued

- Determine whether high per capita income influences the trend
you observed above, where a high per capita income group might
be more reflective of trend observed in insured groups.

What measures do we have available in WONDER that would allow
us to define a subgroup that might be more representative of
insured?



County level analysis

Click a hutt:_}_? to choose locations by State, Census Region or HHS Region.
States ®  Census Regions O HHS Regions [

WONDER allows you to do an

Browse or search to find items in the States Finder Tool, then highlight the tems to use for this requast.

OhOlYSiS Of deo.l.h ro.l.e .I.rends O.I. (The Currently selected box displays all current request items. )
-|-h -|- | | Th . d Finder Tool Help Advanced Finder Options
e county level. ere IS d wiae
variety of data collected at the Browse | [ufearchey [uBetails
county level that could be used erv— — Ty
. o 28001 fBamstable County, MA)
to define a subset of counties 55003 Berketire County, MA)
0 0 o 25005 KBristol C , A
with characteristics that could 25007 {Dukes ounty, M)
be more similar to certain 25011 Franl-dinEl::-rllJnrg.r. r.1iq]
. . 25013 fHampden County. MA)
insured applicant groups. 25015 |Hampshire County. MA] |
26017 fMiddlesex County, MA]
1 k o
| Open | |CI|J=.|-_' || Close All |
Browse thea list by opening and closing items.
Use Ctrl+Click to multiple select, Shift+Click for a range.

2012 Urbanization
Pick between: —

2013 Urbanization ® | Large Cantral Metro

2006 Urbanization " | Large Frings Metro
Medium Metro
Small Meino
Micropolfitan (Monmetro)
MNonCore {Monmetro) o




Potential stratifying factors to consider in county level data

SES measures (PCI)

Education

Depravation measures

Other sociodemographic and health measures

Many applicants purchasing voluntary insurance covers are more likely to be
employed have above average levels of income and potentially better access
to health care and have better underlying health status.

Let’s consider defining a subset of counties with higher per capita income 1o see
what effect that has on observed death rate trends.



Merging FIPS codes to PCI and county population size

. USDA Hr About NRCS | Careers | National Centers | State Websites
- Federal Information ﬁ Natural Resources Conservation S = ﬁ
L/
®) | a
Yo

PrOCGSSinQ Standard (FIPS United States Department of Agriculture
‘ EBrowse By Audience A-Zlndex | Help

codes): numeric value m Contact Us

assigned to counties. There

are different FIPS code levels You are Here: Home / County FIPS Codes Stay Connected £ & % =
for different levels of County FIPS Codes
aggregation (county vs FIPS Name State
Si'ai'e). 01001 Autauga AL
. . 01003 Baldwin AL
« High PCI (available from
. 01005 Barbour AL
multiple sources) 51607 Bibh AL
- County size (also available 01008 Blount AL
from multiple sources). Use 01011 Bullock At
o g 01013 Butler AL
county size to determine
. . 01015 cCalhoun AL
when a credible population
. 01017 <Chambers AL
subset for analysis has been 1010 Cherokee AL

defined.

County FIPS Codes (usda.gov)



https://www.nrcs.usda.gov/wps/portal/nrcs/detail/?cid=nrcs143_013697

Merging FIPS codes to PCI and county population size

Table 1. Per Capita Personal Income, by County, 2018-2020

Federal Information
Processing Standard (FIPS
codes): numeric value
assigned to counties. There
are different FIPS code levels
for different levels of
aggregation (county vs
state).

High PCI (available from
multiple sources)

County size (also available
from multiple sources). Use
county size to determine
when a credible population
subset for analysis has been
defined.

United States

Alabama
Autauga
Baldwin
Barbour
Bibb
Blount
Bullock
Butler
Calhoun
Chambers
Cherokee
Chilton
Chociaw
Clarke
Clay
Cleburne
Coffee
Colbert
Conecuh
Coosa

Per capita personal incomes

Percent change from preceding period

Collars Fank in Percent ChEﬂEE Ranik in
State state
2018 2019 2020 2020 2018 2020 2020

54,003 56,04 50,510 3.6 6.2

42 328 46,479 - 39 56 -
4253 45,814 ] 3.3 5.5 50
46,905 50,953 4 29 5.6 48
34,034 37,850 4% 44 g4 35
30,250 34,300 66 43 8.8 14
35,906 38,808 36 3.0 5.0 59
26,841 31,944 67 48 13.5 1
35,932 39,988 34 6.0 9.0 56
36,482 40,195 30 3.4 6.6 32
34,056 38,508 38 6.0 6.6 3
35,547 37,869 43 2.1 41 62
34,982 38,778 a7 43 6.3 a7
38,200 42331 22 23 8.0 20
35437 40,822 25 48 101 8
33,131 37179 83 3.2 8.8 13
35,668 37,734 51 07 5.1 54
42,176 45,262 i 27 45 60
37,50 41,541 23 3.3 [ 21
32,588 36,908 56 3.1 9.9 10
31,344 34,653 65 3.8 6.6 34

Personal Income by County and Metropolitan Area, 2020 | U.S. Bureau of Economic Analysis (BEA)



https://www.bea.gov/news/2021/personal-income-county-and-metropolitan-area-2020

Merging FIPS codes to PCI and county population size

Annual Estimates of the Resident Population for Counties in the United States:

Federal Information
Processing Standard (FIPS
codes): numeric value
assigned to counties. There
are different FIPS code levels
for different levels of
aggregation (county vs
state).

High PCI (available from
multiple sources)

County size (also available
from multiple sources). Use
county size to determine
when a credible population
subset for analysis has been
defined.

April 1, 2020 to July 1, 2021

Geographic Area

April 1, 2020
Estimates Base

Population Estimate (as of July 1)

2020 2021

United States 331,449,281 331,501,080 331,893,745
Autauga County, Alabama 58,805 58,877 59,095
Baldwin County, Alabama 231,767 233,140 239,294
Barbour County, Alabama 25,223 25,180 24,964
Bibb County, Alabama 22,293 22,223 22,477
Blount County, Alabama 59,134 59,081 59,041
Bullock County, Alabama 10,357 10,309 10,320
Butler County, Alabama 19,051 19,045 18,384
Calhoun County, Alabama 116,441 116,266 115,972
Chambers County, Alabama 34,772 34,678 34,541
Cherokee County, Alabama 24,971 24,958 24,996
Chilton County, Alabama 45,014 45,024 45,274
Choctaw County, Alabama 12,665 12,619 12,533
Clarke County, Alabama 23,087 22,995 22,760
Clay County, Alabama 14,236 14,193 14,190
Cleburne County, Alabama 15,056 15,035 15,103
Coffee County, Alabama 53,465 53,565 54,174
Colbert County, Alabama 57,227 57,236 57,474
Conecuh County, Alabama 11,597 11,552 11,328
Coosa County, Alabama 10,387 10,383 10,450
Covington County, Alabama 37,570 37,469 37,524
Crenshaw County, Alabama 13,194 13,157 13,083
Cullman County, Alabama 87,366 88,044 89,496

County Population Totals: 2020-2021 (census.govVv)



https://www.census.gov/data/datasets/time-series/demo/popest/2020s-counties-total.html

Merging FIPS codes to PCI and county population size

- To provide a credible number FIPS code County State PCl 2020 Pop estimate
1 56039 Teton WY  $220,645 23,331
of deaths for annual death 2 36061 New York NY  $191,220 1,694,251
rate determinations consider 3 49043 Summit UT  $156,537 42,357
US'ng a ]O% populcﬂ"on SOmple. 4 08097 Pitkin Cco 5155,067 17,358
5 02060 Bristol Bay AK $152,678 844
« Counties with a per capita 6 06041 Marin CA $145,575 262,321
income of $80,420 or higher 7 06075 San Francisco CA $144,818 873,965
) 8 06081 San Mateo CA $141,841 764,442
were included. 9 48329 Midland TX  $126,631 169,983
10 06085 Santa Clara CA  $123,661 1,936,259
Note that county level PCI does (Break)
not mean everyone in the county 67 38007 Billings ND  $ 82,466 945
has a per-capita income of the 68 06055 Napa CA  $ 82,408 138,019
stated value. It's an average 69 24027 Howard MD ¢ 81,969 332,317
i L. 70 53055 San Juan WA S 81,858 17,788
value, with some individuals 71 48269 King ™ $ 81541 265
above and below that value. 72 20091 Johnson KS $ 80,681 609,863
73 42017 Bucks PA  $ 80,627 646,538
74 38075 Renville ND $ 80,431 2,282
75 18057 Hamilton IN $ 80,426 347,467
76 25001 Barnstable MA  $ 80,420 228,996

Total 33,147,223
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County level analysis

Click a button to choose locations by State, Census Region or HHS Region.

Once YOU hCI\/e Idenhfled States®  Census Regions '  HHS Regjons )
in th lected b ill b d fo .
The Fl PS COdeS for The IET::::SC:S‘:S Eysr?aﬁﬁt nn;t:ﬁne?xnmnd i?ellrjn_r':in th:l‘;??r:::lre:e'l%glegﬁd Move (highlighted) Items Owver.
COuU nhes ThCIT mee-l- your Finder Tool Help Regular Finder Options
selection criteria you can s | i e
use the advanced finder Selected Items States
option in section 2 to paste 35061 : T
that list of codes into the 08057 02 (Haska)
02060 +05 (Arkansas)
query box. 06041 Move N iforni
. 5075 ems 08 Egg:g?éﬂﬁf
All other inputs on the 1329 ] Lt ] e o
request form to obtain 46127 4 L e B
deaths rates are the same. = [Open] [Ciose | [Glose All]
. . . *ea:r:e 00X empty, or use B th | tb . d | . .t ]
AfTer en,Terlng your CrI,TerIG . i ires el inl e I.I_:.:ulgstﬁﬂjicll? to };niﬁ,lﬁgllggs:lgctf gﬁli?talcﬁ::cgfnr a range.
and verifying the entries click
fhe “Send” bU'I"I'Oﬂ 'I'O B 2013 Urbanization
| ic eern:
generate your new list of 2013 Urbanization ® | Large Central Metro
2006 Urbanization ' | Large Fringe Metro
calendar year death rates Medium Metro
o Small Meiro
fOI’ The h|gh PC' mC”e Gge Micropolitan {Monmetro)
MonCore (Monmetro) A

45-64 year old age group.




Mortality frend in US males age 45-64: results

Observations US Death rate trends: Males age 45-64

1000
« Death rates are lower

for the High PCI - /
aroup. ———— o —0—o—o—o0—¢

700

900

* The pattern of death
rate decline is

600

500

Deaths per 100,000

different. There is less wo | Y A Y
deceleratfion in the 300 Declining Deceleration A substantial
2010-2019 period. 200 death rates in deathrate increase in
21% declines death rates
« The pandemic also 100 \ 1.2% -}23-9%
affected death rates 0 |
in this group. Pre-pandemic death rate

trend: 1.5%

==@==Total male 45-64 pop ==@=High PCl subset male 45-64 pop



Mortality frend in US males age 45-64: results

Observations continued

« Socioeconomic status influences not only Total pop High PCI
mortality rates but mortality frend. Risk Period of observation Males 45-65 Males 45-65
IEEUEr / AISEEsS DU SN OIie] CIBEESS e Period of higher death rate decline 2006-2010 -1.0% 2.1%
health care are factors that may . .
contribute to differences between total 2010-2019 -0.1% 1.2%
popu|gﬂon and h|gh PCI groups. Pandemic 2019-2020 -20.5% -23.9%
Its notable that whatever factors allowed . ] . .
for higher rates of mortality decline in the Pre pandemic period 2006-2019 0.3% 1.5%
High PCI group apparently did not have @ Full period 2006-2020 -1.1% -0.2%

significant influence on 2020 pandemic
excess mortality within this age group.

Depending on the intensity of underwriting
within a product mortality tfrends observed
in the overall or a subset of the US
population could serve as one
benchmark in considering the magnitude
and direction of insured lives mortality
frend.

So, what's the relevance to insured?

In a broader age range and compared to average claim
levels in 2017-19 excess claims for ages 50 to 69 in
Q2 -Q4 2020 ranged from 7% to 20%.

U.S. Individual Life COVID-12 Reported Claims Analysis, Fourth Quarter, 2021 Update (soa.org)



https://www.soa.org/49ab0d/globalassets/assets/files/resources/research-report/2022/us-ind-life-covid-q4.pdf

Cause specific mortality trend:

1. Organize table layout: Help
Group Results By | 15 Leading Causes of Death w | MNotes:

And By |None ¥ | e Group Results By "15 Leading Causes” to see the top 15 rankable causes selected from

And By |MNone w | the corresponding 113 or 130 Cause List. More information.

And By |Mone il

And By |None v

Measures (Default measures always checked and included. Check box to include any others.)
Deaths Population Crude Rate
For crude raftes: _] 95% Confidence Interval [ standard Error

Age Adjusted Rate [ 95% Confidence Interval [ standard Error
[ Percent of Total Deaths

Title | 15 |eading COD's Total Pop US males age 45-64 2006-2020 |

Understanding what causes of death influence trends in all cause mortality is important, particularly with regards to the permeability
of underwriting for diseases linked to those causes,

There are 2 ways to obtain cause specific death rates in CDC WONDER. In section one under “Group Results By you can choose to
look at cause specific death rates in a number of ways including:

« 15 leading causes of death

« |CD chapter or subchapter

« |CD-113 cause list.

You can also select individual or multiple COD categories or specific COD’s within a category in section 6 of the request form.




Cause specific mortality trend:

Selecting the 15 leading
causes of death in section
1 of the request form
could be a useful starting
point to understand major
drivers of all cause
mortality frend within this
gender and age group.
Note that you cannot
add another grouping
result such as years when
requesting a 15 leading
COD report.

Underlying Cause of Death, 1999-2020 Results
15 leading COD's Total Pop US males age 45-64 2006-2020
Deaths occurring through 2020

Request Form Results || Map || Chart || About

Underlying Cause of Death Data Dataset Documentation Other Data Access  Help for Results  Printing Tips  Help with Exports

Quick Options More Options

» When you group results by 15 Leading Causes, results are initially ordered by Death counts; also, total rows, zero rows, suppressed rows, and Percent of Total are
not available. Click any green up/down arrow to change the order. More information.

| Save | | Export | | Reset |

Top | Motes Citation Query Criteria

15 Leading Causes of Death 2 = Deaths 4§ : Population 48 [1::]""]"130?':& — 43 |- i\g&gg]uusted STl eE +3
#Malignant neoplasms (C00-C97) 1,244,941 598,849,011 207.9 191.5
#Diseases of heart (100-109,111,112,120-151) 1,140,942 598,849,611 190.5 178.9
#Accidents (unintentional injuries) (V01-X59,Y85-Y86) 411,360 508,849,611 08.7 68.8
#Chronic liver disease and cirrhosis (K70,K73-K74) 205,883 508,849,611 34.4 33.2
#Diabetes mellitus (E10-E14) 179,894 598,849,011 30.0 28.1
#Intentional self-harm (suicide) (*UD3,X60-X84,Y87.0) 171,448 508,849,611 28.6 28.7
#Chronic lower respiratory diseases (140-147) 153,842 598,849,611 25.7 23.2
#Cerebrovascular diseases (I160-169) 148,282 508,849,611 24.8 23.2
:;Ig::uh;.ijt_i;,zrﬁphmtic syndrome and nephrosis (NOO-NO7,N17- 63,677 598,849,611 10.6 0.9
#Sapticemia (A40-A41) 61,293 508,849,611 10.2 9.5
#Influenza and pneumonia (J09-J18) 57,795 598,849,611 9.7 2.0
#Viral hepatitis (B15-B19) 49,401 598,849,611 8.2 7.9
#Human immunodeficiency virus (HIV) disease (B20-B24) 48,325 598,849,611 8.1 8.2
?[Eﬁ?ggﬂllgpemnsmn and hypertensive renal disease 44,425 508,849,611 7.4 7.0
#COVID-19 (U07.1) 38,382 598,849,611 6.4 6.0

Note: A '#" symbol preceding the label indicates a rankable cause of death. More information.




Cause specific mortality trend:

Proportional comparison AA Death rate comparison
Ratio High PCI cause specific
Total male High PCl subset Total male High PCl subset death rate to total POP cause
45-64 pop male 45-64 pop 45-64 pop male 45-64 pop specific death rate
Malignant neoplasms (C00-C97)  25.6% 27.2% 191.5 143.1 74.7%
Diseases of heart (100-109,111,113,120-151) 23.9% 21.8% 178.9 114.6 64.1%
Accidents (unintentional injuries) (V01-X59,Y85-Y86) 9.2% 9.8% 68.8 51.4 74.7%
Chronic liver disease and cirrhosis (K70,K73-K74) 4.4% 4.3% 33.2 22.7 68.4%
Diabetes mellitus (E10-E14) 3.8% 3.4% 28.1 22.1 78.6%
Intentional self-harm (suicide) (*U03,X60-X84,Y87.0) 3.8% 4.2% 28.7 18.1 63.1%
Chronic lower respiratory diseases (J40-J47) 3.1% 2.0% 23.2 15.6 67.2%
Cerebrovascular diseases (160-169) 3.1% 3.0% 23.2 10.6 45.7%
Nephritis, nephrotic syndrome and nephrosis (N00-N07,N17-N19,N25-N27) 1.3% 1.1% 9.9 9.2 92.9%
Septicemia (A40-A41) 1.3% 1.2% 9.5 6.3 66.3%
Influenza and pneumonia (J09-J18) 1.2% 1.2% 9 6.2 68.9%
Viral hepatitis (B15-B19) 1.1% 1.1% 7.9 6 75.9%
Human immunodeficiency virus (HIV) disease (B20-B24) 1.1% 1.8% 8.2 5.8 70.7%
Essential hypertension and hypertensive renal disease (110,112,115) 0.9% 1.0% 7 5.4 77.1%
COVID-19 (U07.1) 0.8% 0.9% 6 4.9 81.7%
All other COD's 15.4% 15.9% 115.4 83.7 72.5%




Cause specific mortality trend example: Heart disease (I00-109,111,113,120-151)

Using section 6 of the request form ,
i Heart disease deate rate trends: Males age 45-64
we can obtain annual heart (100-109, 111, 113, 120-151)

disease death rafes for males age 250
45-64 for the total population and
for the high PCIl group in two 200

separate queries. M** —————— o

In the graph we see declines in § 150

Heart disease death rates thru the & ‘\"—"\‘*‘_NF

early 2010's, deceleration to £ 100 —————————_,—
flattening thru 2018 and a rise in 8

heart disease death rates in 2020. 50

In contrast to the total population

the 202 rise in heart disease death 0

rates in 2020 appears to be more = 8 & 8 8 8 g8 8 & &8 g 8 § g 8
modest in the high PCI group Calendar year

compared fo what is observed in 8- Total male 45-64 pop —8—High PCI subset male 45-64 pop

the total population.



Conclusions

* Increased emphasis on middle market and final expense sales and evolving underwriting
methods that rely on less physical evidence collected at the fime of underwriting are
increasing the mortality diversity of applicants and policyholders.

* By analyzing age group specific major causes of death one can get a sense of emerging
trends in key underlying causal drivers of all cause mortality frend and how those cause
specific trends vary by SES.

« Mortality trends observed in the overall population and in population subsets may therefore be
useful to consider when attempting to quantify more recent mortality tfrend in insured groups.

« Because of their knowledge of population risk factor and disease burden trends and their
knowledge of the strength of underwriting in different insurance products medical directors
are a critical resource to pricing teams considering current and future insured mortality tfrend.
CDC WONDER represents an information sources that can help in understanding recent
mortality trends in population’s that could have similarities to certain applicant pools.




Appendix |: Additional on-line vital statistics resources

National Vital Statistics System Rapid Release




Quantitying the most recent US mortality frend: NVSS Rapid Release

The INVSS reraie ieleste b CasefDua . w Vital Statistics Rapid Release
“early warning system™ on US 1NV ouarterly Provisional Estimates
mOrTO“Ty, gIVIﬂg US IﬂSIghTS On E'ral;_:gfi Age-adjusted death rates by sex for All causes:

United States, 12 months ending with quarter, 2019-Quarter 3, 2021
all cause and cause specific ® Age-adiusted -
death rate trends into a portion Indicator: 200-
of the years following what is - Toral s Fopuiaton = ——

O Age o0& —
available in CDC WONDER. ® Sex g

U Femnale ?3 500

A high PCI county level analysis O Male £ w
. . .. . All sexes a
IS Not possible at this fime with O Al States Map z
the NVSS system o state

TM"“ P ri : 231904 202[|)Q1 2C-2(I2|C'12 202!5-(2&3 232604 EDQIIQI 23210_2 2C—2'|1!13

® 12-month ending Quarter

O Quarterly
2019 2020 2020 2020 2021
i o @ @ o o

715.2 718.6 753.8 785.2 5354 866.6 8411 853.0%

All causes, All (Age-
adjusted)

Products - Vital Statistics Rapid Release - Mortality (cdc.gov)



https://www.cdc.gov/nchs/nvss/vsrr/mortality.htm

Rolling average vs annual death rates

Age-adjusted death rates by sex for All causes:

We would onTicipoTe that the United States, 12 months ending with quarter, 2019-Quarter 3, 2021

. Il Male
Q4 rolling average death rate 1,200
. . 1,100 .
would be similar fo the annual 1000 ° e e @)
death rates reported in CDC S Y —— *
< 800
WONDER. S 700-
E 600
We can see that they are. £ 5004
E 400+
. O 3004
NVSS (as of July 2022) gives us 3 200
more quor’rers of death rate Year § | = Deaths 48 % Population 4§ 2 Crude Rate Per 100,000 43§ 4 Age Adjusted Rate Per 100,000 44§
. 2018 1,458,469 161,128,679 905.2 855.5
dOTO Compored TO WhOT IS 2019 1,473,823 161,657,324 911.7 846.7
2020 1,769,884 162,256,202 1,090.8 998.3

currently available in CDC

WONDER, with the final quarter
being provisional.

1026.1%

1011.2

851.0 894.6 933.4 1040.8

All causes, Male (Age-

adjusted)




Crude death rates thru Q3 ages 45-54 and 55-64 M+F

Crude death rates by age for All causes:
United States, 12 months ending with quarter, 2019-Quarter 3, 2021
M 45-54 Wl 55-64

Age adjustment is not possible within a single age

band. Combining age bands or simultaneously 1300

analyzing age band along with gender in NVSS is © 100- e — —
not available at this time. Therefore these are 10001 —— y

crude death rates for separate age groups for g 7 —

both genders. 2w,

The age adjusted death rate for the M+F 45-64 i 500 . D —— — >~

age group increased from 2019 to 2020 so these :Eﬂ' '__

sustained increases in crude death rates in the 200

first 3 quarters of 2021 are likely to mean that ] | | | | | | |

death rates will continue to be elevated in 2021
at these ages

. . . . . 2019 zozo 2021
Claims ratios also remained elevated in insured Q1

groups at these ages in 2021 compared to what

was observed in 2017-19. = All causes, 45-54
(Crude)

Quarter

392.4 396.3 422.1 7.0 473.5 500.5 496.0 523.6%

What is causing these persistent elevations in
morfql“y? 883.3 891.0 936.3 982.0 1038.9 1090.0 1078.6 1118.0*
== All causes, 55-64

(Crude)




Cause specific death rates thru Q3 2021, ages 45-54 and 55-64 M+F

Recent death rate trends for
multiple COD’s or COD

categories can be monitored in
NVSS including:

Alzheimer's / Parkinson’s =
Cancer

Chronic liver disease & cirrhosis
COPD C e
COVID-19 We can't look an individual gender
Diabetes and age group at the same time.
Drug overdose Using CDC WONDER we can

+ .
,F_lcélgr?ggéosse / Stroke — examine recent death rate trends

HIV in Key COD'’s in the 45-54 and 55-64
Homicide year old age ranges separately for

Influenza & pneumonia males and females combined.
Kidney disease
Sepsis

Suicide
Accidents




Cause specific death rates thru Q3 2021, ages 45-54 and 55-64 M+F

Recent death rate trends for
multiple COD’s or COD
categories can be monitored in
NVSS including:

Alzheimer’s / Parkinson’s

Cancer | i
Chronic liver disease & cirrhosis Important COD's 20139-2020
COPD o 45-54  55-64
COVID-19 We can’t look an individual gender Cancerl  20.0% 27 2%
Diabetes and age group at the same time. , . .
Eéﬁgooveegdsase Using CDC wonder we can Heart disese| 18.6% 20.8%
Heart gisease / Stroke = examine recent death rate frends Accidents| 14.6% 6.6%
HIV in Key COD’s in the 45-54 and 55-64 cCOVID-19| 4.8% 5.29%
Homicide year old age ranges separately for :

: ) Diabetes| 4.0% 4.1%
Influenza & pneumonia males and females combined ’ ’
?dqey disease Liver disease| 5.0% 3.7%

epsis

Su%de COPD| 2.0% 4.6%
Accidents




Cause specific death rates thru Q3 2021, ages 45-54 and 55-64 M+F

Deaths per 100,000 Deaths per 100,000
Age 45-54 12 month ending Age 55-64 12 month ending
Q4 2020 Q3 2021 % change Q4 2020 Q32021 % change

Cancer 85.7 83.8* -2.2% Cancer 260 257.3* -1.0%
Heart disese 84.6 85.3* 0.8% Heart disese 208.8 210.7* 0.9%
Accidents 68.9 73.9%* 7.3% Accidents 68.2 73.6%* 7.9%
COVID-19 42 80.9* 92.6% COVID-19 99.3 165.1* 66.3%
Diabetes 18.7 18.7* 0.0% Diabetes 42.5 43.9* 3.3%
Liver disease 23.5 25.9* 10.2% Liver disease 38.1 41.5* 8.9%
COPD 8.8 7.8* -11.4% COPD 44.4 41.3* -7.0%

* Provisional
** Provisional Q2 2021

These COD'’s represent about 70% of overall deaths in these 2 age bands. Most continued to show
elevations in Q3 2021 relative to the full 12 months ending in Q4 2020, which is why all cause
mortality on the prior slide remains elevated.




