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Overview




Background: Data

o Source

Death: Alaska Health Analytics and Vital Records, Electronic
Vital Records System (EVRS)

Population: Alaska Department of Labor and Workforce
Development

o Notes
Timeframe: 2010-2019 (baseline) vs 2020 (pandemic)

Alaska resident data
Includes Alaska resident deaths from out-of-state

Excludes non-Alaskaresident deaths from in-state
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Background: Identifying Deaths

= |nternational Classification of Diseases 10t 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



From Certificate to Data

Death Certificate

[ es

CAUSE OF DEATH (See instructions and examples) Aporoximate
32. PART |. Enter the ghain of events—diseases, injuries, or complications—that directly caused the death. DO NOT enter terminal events such as cardiac 'F'tE_Wal:
arrest, respiratory arrest, or ventricular fibrillation without showing the eticlogy. 00 MOT ASBREVIATE. Enter only one cause on a line. Add additional Dnset to death
lines if necessary.
IMMEDIATE CAUSE (Final Acute respiratory distress syndrome 2 days
diszase or condition ———>  a.
resulting in death) Due to (or as a consequence oflc
. N Pneumonia 10 days
Sequentially list conditions, b. _
fany, leading to the cause Due to (or as a consequence of): 4
isted on line 2. Enter the _ 10 days
UNDERLYING CAUSE c. COVID-15 _
(dis=ase or injury that Due to {or a5 a consequence of):
inifiated the ewents resulting
in death) LAST d.
PART Il. Enter other significant condifions contributing to death but not resulting in the underying cause given in PART | 332. WAS AN AUTOPSY PERFORMED?

W Mo

34, WERE AUTOPSY FINDINGS AVAILASLE TO
COMPLETE THE CAUSE OF DEATH? O %es O Mo

ICD-10 Coded Data

Literals ICD-10 Codes
Contributing
Line A Line B Line C Underlying Cause Cause 1
ACUTE
RESPIRATORY
DISTRESS PNEUMONIA COVID-19 uo71 J189

SYNDROME

Contributing
Cause 2

J8o




— |
Mortality: COVID-19

= 1,106 COVID-19-Related Deaths 2020-2021 (10% All Deaths)
*  90% Underlying Cause / 10% Contributing Causes

COVID-19 Deaths (Underliyng or Contributing Cause) by Month (2020-2021)
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Leading Causes of Death (2021)

Deaths
200 400 600 800

o

1,000 1,200

#MALIGNANT NEOPLASMS (C00-C97) _ 1,091
#DISEASES OF HEART (100-109, 111, 113, 120-

#COVID-19, VIRUS IDENTIFIED (U0O71)

762

#ACCIDENTS (UNINTENTIONAL INJURIES)

(V01-X59, Y85-Y86) 291

#cereBrOVASCULAR DisEASES (160-169) [ 253
#CHRONIC LOWER RESPIRATORY DISEASES
(140-147) N
HINTENTIONAL SELF-HARM (SUICIDE) (U03,
X60-X84) - 220

#CHRONIC LIVER DISEASE AND CIRRHOSIS
(K70, K73-K74)

| |EEE
B s

#DIABETES MELLITUS (E10-E14)

M -

#ALZHEIMER DISEASE (G30)

Leading Causes of Years Potential Life Lost (2021)

Years of Life Lost (Before Age 75)
0 4,000 8,000 12,000 16,000

#ACCIDENTS (UNINTENTIONAL INJURIES)

(V01-X59, Y85-Y86) 16,354

#DISEASES OF HEART (100-109, 111, 113, 120-

I51) 8,925

#INTENTIONAL SELF-HARM (SUICIDE) (UO3,
X60-X84)

8,287
#COVID-19, VIRUS IDENTIFIED (U071)

8,120

#MALIGNANT NEOPLASMS (C00-C97) 7,687

#CHRONIC LIVER DISEASE AND CIRRHOSIS

(K70, K73-K74) 4,113

#ASSAULT (HOMICIDE) (U01-U02, X85-Y09,
Y871)

B w36

#CERTAIN CONDITIONS ORIGINATING IN . 1735
THE PERINATAL PERIOD (P00-P96) !
#CONGENITAL MALFORMATIONS,

DEFORMATIONS AND CHROMOSOMAL . 1,468

ABNORMALTIES (Q00-Q99)

#DIABETES MELLITUS (E10-E14)

. 1,442



*Groups with6 or moredeaths

Sex

Race

Residence

AK

High rates among Men, Al/AN, Asian/Pl, Hispanic people, 55+
Years Old, & Mat-Su, Northern, and Southwest Alaska residents.

2021 COVID-19 Death Rates by Demographic*

Deaths per 100,000 population (age-adjusted)
0 200 400 600 800 1000 1200 1400

Male IS 136.8
Female N 78
White N 339
Black W 61.7
AI/AN I 209.2
Asian/P| I 160.8
Multiple I o5.7
Hispanic s 108.6
25-34Years mm 238
35-44 Years mmmm 41.7
45-54 Years HEmmmmmEE 101.6
55-64 Years mmmmmmm 150.7
65-74 Years I——— 312.1
75-84 Years . 645.5
85+ Y ars | 1290.9
Anchorage IS 103.2
Gulf Coast N 86.8
Interior NN 104
Mat-Su I 164.6
Northern I 152
Southeast I 52.8
Southwest I 191.5
Total N 106.7



Mortality: All Causes

Can only tell so much from COVID-19 death data alone

Deaths

]
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How to measure the indirect impact the pandemic has had on overall mortality?
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Excess Deaths Model and

Results




- ]

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% Cl for estimating model trajectory
opposed to prediction intervals.



]

MOdel: In(A;) = Bo + Bmmyyy Xi + Bmthvar Xi + Of fset + €

A = Predicted count of deaths Bagged across 7 model

B, = Intercept predictions

B.myyyy = month and year Model 1: based on 2010- 2019

B.thvar = Proportional distribution Model 2: based on 2018-2019

of monthly deaths Model 3: based on 2017 -2019

Offset term — monthly population Model 4: based on 2016-2019

denominators (estimated) Models 5, 6 & 7: each based on a

€ = error term random sample of 3 years between
2010-2019

Final model performance, flexibility, and fit, compared against time-series STL
bootstrapped, ARIMA, and forecasting models.



Statewide

Statewide expected/observed monthly mortality - all models, Alaska
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0.012

0.010

rate

0.008

Statewide - focused

Statewide expected/observed monthly mortality during 2020-2021 - focused years with Cl bands, Alaska

0.006
§ » 3 & § 3 3 & § & 3 & § 3 3 8 § 3 3
Month/Year
Observed Predicted EXxcess Lower bound Upper bound Sig.
2020 5194 4675.3 518.7 242.7 777.2 "
2021 6214 4774.7 1439.3 1078.2 1771.3 "

MNotes: *significance at alpha = 0.05

Oct 2021

Jan 2022



Public Health Region

Observed Predicted Excess Lower bound Upper bound Sig.
ANCHORAGE 2020 2057 1819.2 237.8 89.4 373.4 "
ANCHORAGE 2021 2362 1866.1 495.9 298.6 671.6 "
GULF COAST 2020 607 612 -5 -106.3 79.6
GULF COAST 2021 780 617 163 33.1 267.1 "
INTERIOR 2020 679 609.8 69.2 -26.4 149.6
INTERIOR 2021 844 627.1 216.9 91.2 318.4 "
MAT-SU 2020 768 654.1 113.9 36.5 180.8 "
MAT-SU 2021 997 675.8 321.2 221.7 405.1 "
NORTHERN 2020 199 201.8 -2.8 -51.9 34.7
NORTHERN 2021 227 204.5 22.5 -41.1 68.6
SOUTHEAST 2020 555 491.6 63.4 -17.2 130.6
SOUTHEAST 2021 652 496.3 1565.7 51.9 238.7 "
SOUTHWEST 2020 321 285.4 35.6 -40.7 94 .4
SOUTHWEST 2021 349 289.4 59.6 -44.4 133.4

Notes: *significance at alpha = 0.05

Anchorage

00150

oor2s

ooooo

Northern




Age Group

Observed Predicted Excess Lower bound Upper bound Sig.

YR00:04 2020 61 84.9 -23.9 -57.4 -0.5 "
YR00:04 2021 83 83.5 -0.5 -41.9 26.4

YR05:14 2020 35 26.5 8.5 -26.3 22.2

YR05:14 2021 10 27.2 -17.2 -70.8 -1 "
YR15:24 2020 133 119.1 13.9 -22.8 41.1

YR15:24 2021 143 125.4 17.6 -33.1 52.7

YR25:34 2020 239 235.7 3.3 -61.3 52.2

YR25:34 2021 303 243.8 59.2 -28.1 121.2

YR35:44 2020 289 238.9 50.1 -13.5 99.2

YR35:44 2021 377 256.2 120.8 28 186.7 "
YR45:54 2020 411 356.6 54 .4 -5.5 105

YR45:54 2021 530 342.9 187.1 113 246.7 "
YR55:64 2020 858 762.7 95.3 10.7 170.1 "
YR55:64 2021 1003 746.3 256.7 153.1 346 "
YR65:74 2020 1137 1010 127 -8.2 244 .2

YR65:74 2021 1441 1063.3 377.7 189.9 533.4 "
YR75:84 2020 1101 988.2 112.8 3.8 209.2 "
YR75:84 2021 1277 1052.2 224.8 76.1 352.4 "
YR85+ 2020 930 810.9 119.1 27.3 199.3 "
YR85+ 2021 1047 855.9 191.1 69.3 294.6 "

Notes: "significance at alpha = 0.05



50

100

150

200

Age Group

Excess/Observed by age group
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Sex

Observed Predicted Excess Lower bound Upper bound Sig.
MALE 2020 3014 2646.9 367.1 182.8 537.6 "
MALE 2021 3650 2696 954 715 1170.9 "
FEMALE 2020 2180 2029.7 150.3 -23.2 307.5
FEMALE 2021 2564 2080.9 483.1 256.3 683.8 "

Notes: *significance at alpha = 0.05

Expected monthly mortality during 2020-2021 by: sex = MALE , Alaska Expected monthly mortality during 2020-2021 by: sex = FEMALE , Alaska

< 3
Month/Year

< 3
Month/Year

Male Female
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ace

Observed Predicted Excess Lower bound Upper bound
ASIAN/PI 2020 292 220.4 71.6 10.8 117.7
ASIAN/PI 2021 380 229.2 150.8 66.2 210.1
Al/AN 2020 1301 1107.9 193.1 76.9 297.1
Al/AN 2021 1569 1131.3 437.7 286.5 569.3
BLACK 2020 173 146.7 26.3 -24.4 62.5
BLACK 2021 168 148.5 19.5 -46.9 63.4
WHITE 2020 3360 3108.5 251.5 31 455.5
WHITE 2021 4013 3148.2 864.8 578.4 1124

Notes: *significance at alpha = 0.05

Expected monthly mortality during 2020-2021 by: race_grp = ASIAN/PI , Alaska

ooooo

Expected monthly mortality during 2020-2021 by: race_grp = BLACK , Alaska

Expected monthly mortality during 2020-2021 by: race_grp = Al/AN , Alaska

Expected monthly mortality during 2020-2021 by: race_grp = WHITE , Alaska
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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



And beyond...

Statewide observed monthly mortality and predicted with 95% Confidence band, Alaska

== QObserved monthly deaths
Predicted monthly deaths
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**NOTE**
Observed Predicted Excess Lower est. Upper est. Sig. «  These are provisional and
2020 5194 4716.6 477.4 1996 737.5 * based P
2021 5214 48125 14015 1039 1734.9 - asedonrawcounts
2022 3244 28111 4329 181.1 6607 * ° ThefurtherWefollow.lntlme
Notes: *significance at alpha = 0.05 the worse the model likely

performs
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Public Health Implications




Premature Death from COVID-19

Years of Potential Life Lost (YPLL)

s 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

= |f excess deaths were only among elderly, it would not
lead to an increasein prematuredeaths



Premature Death: Total YPLL by Year

80,000
70,000
64,424
2020 YPLL — AVG 2017-’19 YPLL
60,158 =
60,000 57,927 57,746
55,154 1 6,673 YPLL
(Approx. 5,075 YPLL were in excess)
50,000
2017 2018 2019 Avg '17-'19 2020

Limitation: The age cutoff of 75 may not reflectthe currentaverage life expectancy age and therefore may over or under-estimate YPLL.
Data Source: Division of Public Health, Mortality,2017-2021
Data Accessed: October 6, 2022



Premature Death: Total YPLL by Year

80000 77,707
2021 YPLL — AVG 2017-’19 YPLL
70000 _
- =
™ 19,961 YPLL

60,158 (Approx. 17,623 YPLL were in excess)

60000 57,927 57,746
55,154

50000

2017 2018 2019 Avg '17-'19 2021

Limitation: The age cutoff of 75 may not reflectthe currentaverage life expectancy age and therefore may over or under-estimate YPLL.
Data Source: Division of Public Health, Mortality,2017-2021
Data Accessed: October 6, 2022



Premature Death: YPLL by Age Group

3-YrAvg m2020 m2021
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Limitation: The age cutoff of 75 may not reflectthe currentaverage life expectancy age and therefore may over or under-estimate YPLL.
Data Source: Division of Public Health, Mortality,2017-2021
Data Accessed: October 6, 2022



Premature Death: Percent Change

-80% 0% 80%

o -
17 [

15-24

25-34 W 2021 vs 3-Yr Avg

W 2020 vs 3-Yr Avg
35-44

Age Groups in Years

45 -54

55-64

65-74

Limitation: The age cutoff of 75 may not reflectthe currentaverage life expectancy age, and may be an under-estimate of YPLL.
Data Source: Division of Public Health, Mortality,2017-2020
Data Accessed: December 10,2021



Impact on COVID-19 Vaccinations

2020 & 2021

Excess Deaths Excess YPLL

5-14 8.7 -569.9
15-24 3.5 1,7483—
2534 625 12,8138
35-44 170.9  6,067.0 | 66%
45-54 2015 61583
55-64 3520 5,156.0_]
65-74 5047  2,775.9
75-84 337.6 . |77
85+ 310.2

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

Agein Years
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Additional Resources
Alaska COVID-19 Information Hub

Click explore below for detailed COVID-19 Dashboards

Total 7|

Cases Dashboard Hospital Dashboard Testing Dashboard Vaccine Dashboard

Tots| cases, deaths, and Daily hospitalizations and bed 7- Day Test Positivity Map, Tots Dashboard tracking COVID-19

hospitalizations for residents resident vaccinstions and dose

capacity (Updated M-F)

Tests, Test Positivity by Borough

and non-residents

administration for the State .

Vaccines.gov

j COVID-19 Cases Dashboard

Cases Summary.

Resident Alert Levels by

Calculatad

- Alaska

ot numbs

High

Rate > 100

CDC COVID-19 Vaccine Finder Testing Sites Locator Modeling Applica

Link to the CDC COVID-12 Vaccine Finder Find a testing site in Alaska using an Visualizations of projected

Alert Level by Borough/Census Area

Table 3. Demographic Distribution of Cases’

All Cases

Demographic All Cases (Percent)
Sex
Male 74,788 50.7%
Female 72,221 49.0%
Unknown Sex 526 0.4%
Age Group
<10 Years 16,300 11.0%
10-19 Years 21,144 14.3%
20-29 Years 26,443 17.9%
30-39 Years 27,068 18.3%
40-49 Years 19,377 13.1%
50-59 Years 17,092 11.6%
60-69 Years 12,443 8.4%
70-79 Years 5,446 3.7%
80+ Years 2,222 1.5%
Unknown Age 0 0.0%
Ethnicity
Hispanic 6,701 4.5%
Non-Hispanic 86,537 58.7%

Cases, Deaths, and Hospializations | | Demographics | | COVID-19 Variants

Area

Borough/Censu:

reproductive number and

webpage. Enter your address and sesrch
radius, and & list of COVID-19 vaccination..

interactive map

Hospitalized
Cases

1,707
1,427

140
2,463

Modeling Application

Hospitalized
Cases Deceased
(Pereent) Cases
54.4% 517
45.5% 339
0.1% 0
1.2% 0
0.9% 0
4.4% 16
9.8% 32
11.2% 55/
17.6% 110
22.5% 189
19.5% 229
12.9% 225
0.0% 0
4.5% 29
78.5% 751

Deceased
Cases
(Percent)

60.4%
39.6%
0.0%

0.0%
0.0%
1.9%
3.7%
6.4%
12.9%
22.1%
26.8%
26.3%
0.0%

3.4%
87.7%

Select Borough
Al

Total Cases

147,535

Since March, 2020

New Cases

1

e

Cases

,634

Last 7 Days

Case Rate

Calgary.




Additional Resources

Alaska COVID-19 Information Hub
e data.coronavirus.alaska.gov

Explaining the Death Reporting Process:

o https://dhss.alaska.gov/dph/epi/id/pages/covid-
19/deathcounts.aspx

National Excess Death Data:
e https://www.cdc.gov/nchs/nvss/vsrr/covid19/excess deaths.htm

Health Analytics and Vital Records:
o https://dhss.alaska.gov/dph/VitalStats/Pages/data/default.aspx



https://dhss.alaska.gov/dph/epi/id/pages/covid-19/deathcounts.aspx
https://www.cdc.gov/nchs/nvss/vsrr/covid19/excess_deaths.htm
https://dhss.alaska.gov/dph/VitalStats/Pages/data/default.aspx

.l
Links and Contacts

Dr. Jared Parish
jared.parish@alaska.gov

Dr. Rosa Avila
rosa.avila@alaska.gov

Richard Raines
richard.raines@alaska.gov

\fj ALASKA DIVISION OF
4 Public Health
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