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Recent SOA research highlights key mortality drivers.

U.S. Population Mortality Observations —

Updated with 2022 Experience

U.S. Drug Overdose Crisis: Past, Present,

and Future Mortality & Longevity
Strategic Research

The SOA Strategic Research Programs emphasize the skillset and
thought leadership of actuaries, and help provide insights to
members, stakeholders, and the public on socially relevant topics.

Quantifying the Effects of Mental Health
on U.S. Suicide and Mortality Rates
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The population report measures mortality using national data.

* Uses national death certificate ,_ Rgnsgg?gh
data. k
, , N
* Applies consistent ICD-10 cause . “=
. U.S. Population Mortality Observations
COd In g . Updated with 2022 Experience

MARCH | 2025

* Compares patterns across years
and ages.

Source: U.S. Population Mortality Observations — Updated with 2022 Experience
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Working-age deaths reflect a different cause mix than older ages.

e Heart disease remains

structurally important. e
. . COD PROPORTION OF 2020-2022 DEATHS BY AGE GROUP
* Cancer remains a leading mOther
cause. . . e
. . . 9% e ' W Accidents
* Accidents increased during . = Hypertension
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the pandemic period. % mtiver
m Kidney
* Suicide represents a " N
meaningful share of ) e
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Drug overdoses represent a large share of ages 25-39 deaths.

e Qverdoses account
Figure 5

for u P to 30 perce nt. DRUG OVERDOSE DEATHS AS % OF TOTAL DEATHS BY SEX AND AGE,
U.S. GENERAL POPULATION, 2019 VS. 2023

* The average
overdose age is
approximately 45.

* Overdose deaths
occur at younger

average ages.

% of Total Deaths

0-24 25-39 55-e4 65+ 25-39 55-64 65+

Female Male

w2019 m2023

Source: U.S. Drug Overdose Crisis: Past, Present, and Future
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The overdose epidemic evolved in distinct waves.

* Prescription opioids

1 Figure 2
fue I ed ea rl y I ncrea SeS. COUNT OF DRUG OVERDOSE DEATHS INVOLVING SPECIFIC DRUG TYPES BY YEAR, U.S.
GENERAL POPULATION, 1999-2024

* Heroin drove the second
wave of deaths.

* Fentanyl corresponded
with a major shift.
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e P rescription Opicids S— 210N = Fenitany| & Synth. Opioids

— COC3INE = Psychostimulants we T otal Drug Overdoses

Source: U.S. Drug Overdose Crisis: Past, Present, and Future
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Fentanyl has substantially altered recent mortality patterns.

* Synthetic opioids now
drive most overdose
deaths.

* Approximately 70 percent
involve fentanyl.

* Higher potency is
associated with higher
fatality rates.
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Source: U.S. Drug Overdose Crisis: Past, Present, and Future
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Recent data show declines in overdose deaths.

* Overdose deaths peaked o
igure

in 2021. DRUG OVERDOSE DEATH COUNT AND % OF TOTAL DEATHS BY YEAR, U.S. GENERAL POPULATION,
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* Deaths declined during
2023.

* The durability of declines
remains uncertain.
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Oak Brook teen was driving 104
MPH seconds before crash

that killed Downers Grove
couple: Prosecutors

Source:
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Education stratifies overdose mortality risk.

* Lower education groups
show higher mortality. Figure 3

DRUG OVERDOSE DEATH RATES BY EDUCATION LEVEL, U.S. GENERAL POPULATION, AGE
25+, 2000-2023

e The differential widened
over time.
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e Gradients are material
at working ages.
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Source: U.S. Drug Overdose Crisis: Past, Present, and Future
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Occupation correlates with overdose mortality risk.

e Construction

1 Figure 7
OCcu pqtlons DRUG OVERDOSE DEATH RATES BY OCCUPATION AND EDUCATION, U.S. GENERAL POPULATION,

show h|g her mortolity. AGES 25-64, 2023

* Management
occupations show lower
mortality.

100

* Workplace injury may
influence exposure.
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Source: U.S. Drug Overdose Crisis: Past, Present, and Future
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Alcohol shows a different working-age mortality pattern.

Figure 11
DRUG OVERDOSE DEATHS V5, ALCOHOL-INDUCED DEATHS, U.S. GENERAL POPULATION WITH BACHELOR'S
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e Chronic disease mechanisms
drive most alcohol mortality.

Source: RGA analysis of National Center for Health Statistics, National Vital Statistics System, mortality data files. Provisional data for
2024 Is not avatlable on education levels,

Figure 12
AGE DISTRIBUTION OF DEATHS AND AVERAGE AGE OF DEATH BY CAUSE, U.S. GENERAL POPULATION, 2023
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Source: RGA analysis of National Center for Health Statistics, National Vital Statistics System, mortality data files.

Source: U.S. Drug Overdose Crisis: Past, Present, and Future
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The impact of mental health on mortality trends was also studied.

* The study modeled suicide —
o Figure 2
and all-cause mortdhty- SUICIDE RATES OVER TIME BY AGE AND SEX

Suicide Rates Over Time by Age and Sex

e Socioeconomic context and F " Age

0.6

geography were incorporated.

— 10-14
15-19
20-24

* Bayesian spatial methods
were used.
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ver time, stratified by sex and five-year age group. Trends in age- and sex-specific suicide rates in the

jata from the National Center for Health Statistics. Rates are expressed as

1,000 person-years within each age-sex group.

Source: Quantifying the Effects of Mental Health on U.S. Suicide and Mortality Rates
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Mental health indicators correlate with mortality risk.

* Severe depression N
Correldtes With bOth GI I - 5.2.1 DEPRESSION AND ALL-CAUSE MORTALITY / SUICIDE
cause mortality and Figure
. . COEFFICIENT FOR SEVERE DEPRESSION PSR FOR ALL-CAUSE MORTALITY (LEFT) AND SUICIDE DEATHS
suicide deaths. (RIGHT)

* Effects are strongest
among younger ages.

= female
= male

e Associations are
population-level.

Age

Estimated effect of the severe depression positive screening rate on mortality by age group and sex, calculated for the model
described in Section 4.2. Shaded bands represent 95% credible intervals. Note that the scales of the vertical axes differ
between the two panels.
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Suicide risk clusters geographically and persists over time.

* Suicide clusters in
specific regions.

e Western states show
elevated risk.

* Patterns persist across
yedars.

Figure 4
COUNTY-LEVEL SPATIAL EFFECT BY GENDER AND AGE GROUP

Mean Spatial Effect for Females Age 20-24 Mean Spatial Effect for Females Age 45-49

(a) Females, 20-24 (b) Females, 45-49 (c) Females, 80-84

Mean Spatial Effect for Males Age 20-24 Mean Spatial Effect for Mades Age 4549 Mean Spatial Effect for Males Age 59-84

(d) Males, 20-24 (€) Males, 45-49 (f) Males, 80-84

County-level spatial effect on suicide rates for selected combinations of age and sex. Plots show estimated posterior means of
this parameter, calculated for the model described in Section 4.1.
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Socioeconomic context shapes suicide
outcomes.

e Education levels are associated
with different outcomes.

* Housing values correlate with
lower risk.

* Marriage rates are linked to
suicide outcomes.

Figure 6
COVARIATE COEFFICIENT ESTIMATES FOR MORE SIGNIFICANT COVARIATES
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GLP-1s may represent a positive influence on U.S. mortality.

Weighing the
evidence

Quantifying the mortality and
morbidity impacts of GLP-1and
other incretin-based drugs in US,

UK, Canada and Hong Kong
populations
Donna Megregian, FSA, MAAA

-Estimates the potential impact of anti-obesity medications
(including GLP-1 therapies) on U.S. mortality and morbidity
*Models multiple adoption pathways over a 20-year horizon
-Reflects assumptions for:

«Clinical effectiveness

*Market uptake

*Treatment persistence

*Mortality and morbidity risk reduction
Includes dedicated modeling for the U.S. diabetic population,
incorporating assumptions for:

-Diabetes prevalence

*Treatment effectiveness

-Adoption rates

*Mortality and morbidity risk reduction
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GLP-1s may have a smaller impact on insured population mortality.

* At the population level, GLP-1s could produce meaningful mortality improvements.
* U.S. population estimated — 3.5% cumulative mortality improvements (central scenario) over 20
years
* Optimistic scenarios show materially larger impacts

* Largest effects observed at ages 45-59
* The insured population is expected to experience smaller absolute mortality gains.
* Greater access to GLP-1s may be offset by healthier baseline risks and lower obesity prevalence.
* It may be premature to incorporate these effects into mortality assumptions.
* However, GLP-1s provide additional support for existing mortality improvement assumptions.

Optimistic

o 1.0% 3.5% 8.8%

Weighing the
evidence

Quantifying the mortality and
morbidity impacts of GLP-1and
other incretin-based drugs in US,
UK, Canada and Hong Kong
populations

Donna Megregian, FSA, MAAA
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U.S. mortality is not one national trend.

* Mortality outcomes increasingly differ across

socioeconomic groups. Mortality & Longevity
) ] Strategic Research
i S u er VG I d | ffe re n Ce S O C ros S th e U . S. The SOA Strategic Research Programs emphasize the skillset and

thought leadership of actuaries, and help provide insights to

p O pu I dt i O n hq Ve Wi d e n ed s i n Ce t h e 1 98 OS . members, stakeholders, and the public on socially relevant topics.

* These differences appear across multiple
ages.

Source: Mortality by Socioeconomic Category in the United States -

* Understanding these patterns provides Extending the Analysis to 2023
context for insured mortality trends.

Population mortality cannot be treated as a single baseline
for insured assumptions.
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This research measures mortality differences across socioeconomic

groups.
« Counties ranked using a Socioeconomic Index Score
(SIS).

* The index combines education, income, employment,
and housing indicators.

« Counties are grouped into 10 socioeconomic deciles
weighted by population.

+ Life tables were constructed annually from 1982-
2023.

Populations are ranked by socioeconomic
status—income, education, employment—and
mortality is tracked over time.

ReszaRh

Mortality by Socioecor
Category in the U

Extending the Analysis to 2023

Reszarth

INSTITUTE

Mortality by Socioeconomic Category

in the United States




Mortality has followed a clear socioeconomic gradient since 1982.

Expectation of life at birth

*  Mortality rates decline steadily as socio-

. . 87 —
economic status increases. Men
84 —

*  The gradient has been persistent across 81 -
multiple decades. 78

75

«  Higher-SES/SIS counties consistently 7

experience lower mortality. 69 -
66

I
1990 2000 2010 2020 1990 2000 2010 202

This gradient helps explain why insured mortality cannot
be inferred directly from population trends.




Mortality differences are among the largest in working-age adults.

Ratio of gx to U.S. total (3 year moving average)

* Largest mortality differences

164 5 ' | 164

occur among children and 14 e\ /A ' Y
! if - Vs vARY AN M Y
1 e

working-age adults (2019)

* Disparities are smaller at
0.6 —

older ages. oad

0.2

O —] N .

These adult ages have overlap with the core insured population.




Key Take-Aways

* Behavioral causes remain important drivers of
working-age mortality.

* Medical advances may improve future
mortality outcomes.

* Mortality increasingly differs across
socioeconomic groups.

* Population experience must be translated
before applying it to insured populations.
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