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Background and Mortality 
Overview
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Background: Data
▫ Source
 Death: Alaska Health Analytics and Vital Records, Electronic 

Vital Records System (EVRS)

 Population: Alaska Department of Labor and Workforce 
Development

▫ Notes
 Timeframe: 2010-2019 (baseline) vs 2020 (pandemic)
 Alaska resident data
 Includes Alaska resident deaths from out-of-state
 Excludes non-Alaska resident deaths from in-state
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Background: Identifying Deaths
▫ International Classification of Diseases 10th Rev. (ICD-10)
 Coded by National Center for Health Statistics (NCHS)

 E.g. COVID-19 (U07.1)

▫ Underlying and Contributing Cause of Death
 Underlying: Disease or injury that initiated the chain of events 

leading to death
 Contributing: Additional causes that contributed to the 

underlying cause
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From Certificate to Data
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Death Certificate

ICD-10 Coded Data

Line A Line B Line C Underlying Cause
Contributing 

Cause 1
Contributing 

Cause 2
ACUTE 

RESPIRATORY 
DISTRESS 
SYNDROME

PNEUMONIA COVID-19 U071 J189 J80

Literals ICD-10 Codes



Mortality: COVID-19
▫ 1,106 COVID-19-Related Deaths 2020-2021 (10% All Deaths)
 90% Underlying Cause / 10% Contributing Causes
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▫ High rates among Men, AI/AN, Asian/PI, Hispanic people, 55+ 
Years Old, & Mat-Su, Northern, and Southwest Alaska residents.



Mortality: All Causes
▫ Can only tell so much from COVID-19 death data alone
 How to measure the indirect impact the pandemic has had on overall mortality?
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Excess Deaths Model and 
Results
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Methods
• Fit 7 Poisson Regression models on the 2010 – 2019 

deaths by month to establish a baseline prediction 
model
▫ Allowed the dispersion parameter to vary
▫ Accounted for seasonal variation
▫ Penalized more distal observations 

• Denominators obtained from DOL to estimate rates 
per 100,000 people (as convention)

• Use of 95% CI for estimating model trajectory 
opposed to prediction intervals.
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Model:
• λ = Predicted count of deaths 
• β0 = Intercept
• βmmYYYY = month and year
• Βmth.var = proportional distribution 

of monthly deaths
• Offset term – monthly population 

denominators (estimated)
• ε = error term

• Bagged across 7 model 
predictions

Model 1: based on 2010 – 2019
Model 2: based on 2018 – 2019
Model 3: based on 2017 – 2019
Model 4: based on 2016 – 2019
Models 5, 6 & 7: each based on a 
random sample of 3 years between 
2010 – 2019 
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Final model performance, flexibility, and fit, compared against time-series STL
bootstrapped, ARIMA, and forecasting models.

 

ln(λ𝑖𝑖) =  𝛽𝛽0 + 𝛽𝛽𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑋𝑋𝑖𝑖 + 𝛽𝛽𝑚𝑚𝑚𝑚ℎ .𝑣𝑣𝑣𝑣𝑣𝑣 𝑋𝑋𝑖𝑖 + 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 +  𝜀𝜀 



Statewide
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Statewide - focused



Public Health Region
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Anchorage Mat-Su Northern
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Age Group
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Sex
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Race
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Causes of death

We observed changes in mortality for some of the top leading 
causes of death in 2021:
- Increase in Diseases of the Heart
- Increase in Unintentional Injuries

- Increase in Unintentional overdose
- Increase in Chronic Liver Disease & Cirrhosis
- Decrease in Homicide
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And beyond…

**NOTE**
• These are provisional and 

based on raw counts 
• The further we follow in time 

the worse the model likely 
performs



Public Health Implications
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Premature Death from COVID-19

Years of Potential Life Lost (YPLL)
▫ Premature death expressed as YPLL = 75 years – Age at 

Death
▫ Premature deaths has a financial impact on 

communities → economic contributions are lost from 
younger generations

▫ If excess deaths were only among elderly, it would not 
lead to an increase in premature deaths
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Premature Death: YPLL by Age Group

Limitation: The age cutoff of 75 may not reflect the current average l ife expectancy age and therefore may over or under-estimate YPLL.
Data Source: Division of Public Health, Mortality, 2017-2021
Data Accessed: October 6, 2022
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Premature Death: Percent Change

Limitation: The age cutoff of 75 may not reflect the current average l ife expectancy age, and may be an under-estimate of YPLL.
Data Source: Division of Public Health, Mortality, 2017-2020
Data Accessed: December 10, 2021
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Impact on COVID-19 Vaccinations

Limitation: Vaccination percent does not include veteran/military personnel vaccinated by the Department of Defense or Veteran Affairs
Data Source: Alaska Department of Health and Social Services, Division of Public Health
Data Accessed: March - December 2021

2020 & 2021

Excess Deaths Excess YPLL

-8.7 -569.9 

31.5 1,748.3 

62.5 2,843.8 

170.9 6,067.0 

241.5 6,158.3 

352.0 5,156.0

504.7 2,775.9

337.6 . 

310.2 . 

66%

77%

At-Risk of Severe CO
VID-19



Additional Resources
Alaska COVID-19 Information Hub
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Additional Resources
Alaska COVID-19 Information Hub

• data.coronavirus.alaska.gov 

Explaining the Death Reporting Process:
• https://dhss.alaska.gov/dph/epi/id/pages/covid-

19/deathcounts.aspx

National Excess Death Data:
• https://www.cdc.gov/nchs/nvss/vsrr/covid19/excess_deaths.htm

Health Analytics and Vital Records:
• https://dhss.alaska.gov/dph/VitalStats/Pages/data/default.aspx
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Links and Contacts
Dr. Jared Parish

jared.parish@alaska.gov

Dr. Rosa Avila
rosa.avila@alaska.gov

Richard Raines
richard.raines@alaska.gov
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