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Prof. Monique Chyba's is a mathematician at the
University of Hawaii, Manoa. Her main expertise is
the development of geometric methods to solve
optimal control problems. One of her central
objectives is to understand the role of singular
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diversification, disease spread and more. Her PhD is
from the University of Geneva in Switzerland in
Mathematics.
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Hawai’i Features

o Early viruses entering Hawai’i decimated the vulnerable, Native

Hawaiian population.
o Despite sailors attempting to prevent spread of disease, complications resulted

in over-staying on the island.
o Hawai’i carries a large population of elderly, a more susceptible

demographic of most diseases.
o The isolated environment of the archipelago allows for a situational

closure of borders.



1918-1920 Influenza Pandemic

o Killed an estimated 21 million people globally
o 675,000 Americans
o 2,300 people in Hawal’i
o Swept through Hawai’i in two waves:
o July 1918 — August 1918
o December 1918 — January 1919

o Health facilities faced supply shortages,
communities shut down, and officials
argued closure would have little effect
on death rates.




Timeline of 1918-1920 Pandemic Major Events

Jun 1917: A military draft established;
Army begins training recruits at 32 large camps

Sep 1918: Second wave of influenza emerges in Boston;
Between September and November, a second wave of flu peaks
in U.S. and responsible for most deaths attributed
to the pandemic. NYC's Board of Health adds flu to
list of reportable diseases and requires all flu cases
to be isolated at home or hospital

Apr 1919: US. President Woodrow Wilson collapses at
Versailles Peace Conference while negotiating end of WW1.
Some historians speculate him being weak
from influenza still rampant in Paris

Jan 1919: Third wave of influenza occurs in winter and spring of 1919, sLbsides in summer;
1,890 flu cases and 101 deaths in San Francisco in first five day§ of January;
San Antonio dtizens complain new flu cases not being reported, fueling anpther influenza surge;
767 flu cases and 67 deaths reported in New York City;
frustees of Boston City Hospital ask mayor for a special apprépriation
of §3,000 to study treatment of influenza

Apr 1918: First mention of influenza appears in a weekly
public health report. 18 severe cases and 3 deaths

Nov 1918: End of WW1 enables resurgence of influpnza as people
celebrate Afmistice Day and soldiers begin to demobilize;
Salt Lake City offidials place quarantine signs on doors of 2,000 homes

—

Apr 1917: U.S. enters WW1 with 378,000 in the armed services
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Oct 1918: 195,000 Americans die of flu in Qctober,
U.S. experiences severe shortages of professiohal nurses;
Chicago and others close theaters, schools, and prohibis public gathering
San Francisco Board of Health requires those serving pliblic to wear mask
and issues strong recommendation to residents to weadr masks in public
New York City reports 40% decline in shipyard productivity

L

Mar 1918: Outbreaks of flu-like iliness first detected inthe US;
More than 100 soldiers become ill with flu;
Sporadic flu activity spreads unevenly through §.S., Europe,
and possibly Asia over the next six morjths

Dec 1918: Public health officials begin educatiop programs
and publicity about dangers of coughing and $neezing;
Committe of American Public Health Association enqourages stores
and factories to stagger opening and clo§ing
hours and to prevent overcrowding on public fransport

May 1918: Hundreds of thousands of soldiers

Feb 1919: Influenza appears nearly eradicated in New Orlands;
deployed across the Atlantic each month

lllinois passes bill to create course to become a "practical
nurse", to address nursing shortage
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Data on 1918-1920 Influenza Pandemic

e Morbidity for influenza was unavailable before October 21, 1918.

o Influenza morbidity is often under reported when compared to influenza
mortality.

o Hawai’i, a territory and not yet a state, had data omitted from national
totals until being added to the death registration area in 1917.

o Morbidity figures tended to omit pneumonia, an often outcome for
influenza patients.



Death rate per 100,000

Lag and Wave Behavior

Influenza and Pneumonia Death Rate, 1917-1921
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On the right is the deaths from Influenza and
pneumonia across the 1918-1920 pandemic.




INFLUENZA AND PNEUMONIA DEATHS BY AGE, SEX, AND RACE IN Influenza Deaths by Race
HAWAI'L, 1917-1921%

40 A
Subject 1917 1918 1919 1920 1921
Total 447 615 796 1,489 550 354
Age
Under 5 years 294 360 274 482 364 30 -
5 to 19 years 24 34 86 146 27
20 to 39 years 38 96 86 146 27
40 to 59 years 4 74 112 247 57 v 251
60 years and over 47 50 54 85 36 3
Age — — — 2 | T 20 -
SexP %
Male 273 346 440 940 o e i
Female 174 269 356 649 -
Race®
Hawaiian 127 187 155 369 122 10 1
Part-Hawaiian - 47 36 84 48
Caucasian 51 77 107 197 74 54
Chinese 149 185 311 553 178
Filipino o 74 126 157 79 0 -
Others 91 11 17 21 14

2 Data available from [4].

b Sex was not recorded for 1921.

¢ Part-Hawaiians and Filipinos combined
with “Other” in 1917.

Race

Death rates were highest for children
under 5 and lowest for children
between 5 and 19.

Flu deaths more strongly affected Japanese
and pure Hawaiian ethnicities.

Sex death ratios remained the same.
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Hawai’i Numbers (as of Sept. 22nd)

Average number of cases
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11,522 cases

749 hospitalizations
120 deaths
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Death rate of approximately
1.04% of infected individuals.

Rolling Average Daily COVID-19 Cases and Deaths
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Race

Pacific Islanders are disproportionately
affected by COVID-19 even though they
make up only about 4% of Hawaii’s
population.



By Age, Sex, and Race

Age Deaths Sex Deaths Race Deaths  State Population
30-39 years 1 Male 79 Caucasian 8 25%
40-49 years 5 Female 40 Native Hawaiian <5 21%
50-59 years 12 Total 119 Pacific Islander 21 4%
60-69 years 19 Filipino 19 16%
70-79 years 37 Japanese 18 15%
80+ years 45 Chinese <5 4%
Total 119 Other Asian 7 4%

Black <5 2%
Other <5 8%
Unreported 46
Total 119

@ Data available from the Hawai’i DOH up until September 18, 2020.

Further dashboards are available from the DOH and other various public

sources




Hawai’i and the United States (as of Sept. 22)

Rolling Average Daily COVID-19 Cases in Hawaii vs US Per Capita
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Hawai’i exhibits the same “waves” behavior that the
rest of the nation does.

Rolling Average Daily COVID-19 Deaths in Hawaii vs US Per Capita
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The death rate in Hawai’i is approximately 1.04%,
which is lower than the current national average of
approximately 2.92%.



Timeline of COVID-19 Major Events in Hawaii

5/15: Honolulu shopping centers, sport fields
and courts, and drive-in services
for religious purposes reopen

8/1: Out-of-state visitors allowed to avoid
14-day quarantine with
negative test results upon arrival

3/6: First case

8/25: State and Maui County stay-at-home 5/18: “Safer a‘ Home" changes to
orders begin; Public gathering "Acting with Care”. Medium-risk 8/181Emergency Order 2020-24 Act With Care,
spaces closed until Apr 30 businesses can rgopen in several weeks No Secial Gatherings enacted
8/27: New 3ay-at-home order begins; DOE
extends gistance learning until Oct 2.
3/B1: First death 5{31: Stay-at-home orders end

Second stay-at-home order begins

4/13: Total cases surpasses 500, 6/12:|Daily cases reach double digits
first time since Apr 18

9 have died 9/15: Death rate hits 100

4/23: Facd masks required in all business
ic transportation in Honolulu

5/5 Safer-at-home orders

o
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4/25: State gxtends stay-at-home prders
and thg 14-day quarantine fdr
trgvelers until May 31
4/17: State beaches close; 6/16: Interisland travelers no longer 9/24: Four-week-stay-at-home order
DOE announces distance learning require self-quarantine ends with a new tiered system
until end of school year for reopening
4/1: Mapdatory 14-day quarantine 6/8: All state beaches and some 8/31: Deadliest day since COVID with 7 deaths
for interigland travelers begins state parks reopen
3/26: Mandatofy 14-day quarantine 5/23: In-gerson spiritual services 8/26: burge testing funded. 5000 people
for travelerg to Hawaii begins resume] with social distancing tested with 277 new cases
3/23: First death; Non-essential businesses, 5/16: Honolulu beaches reopen, 8/13: Daily cases of 355 sets new
ty and beach parks close. All city events with social distancing record, Marking 12+ days
caénceled. Oahu stay-at-home order begins

of 100+ daily new cases

7/23: Starts three record-setting days
of case count: 55,60,73.
Masks required in Honolulu gyms

3/5: First emergency

5/7: Low-risk facilities reopen
proclamation issued
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1918-1920
Influenza versus
COVID-19 in

o’o

Hawal’l




Nuances of Comparison

It may be too early to
already compare the 1918-
1920 Influenza pandemic to
the COVID-19 Pandemic.
Data for the 1918-1920
Influenza pandemic is
limited to deaths, whereas
the COVID-19 pandemic
provides much more
complete data.

—r

“MOHAI g

N AR e
N2 R

- " . o o O S
https://www.historylink.org/file/20300 == R O

-




Comparisons and Contrasts - Deaths

Comparisons: Contrasts:
e There is a delay of waves between the US and e Minority races at the time of the pandemic
Hawai’i. were disproportionately affected.

INFLUENZA AND PNEUMONIA DEATHS BY AGE, SEX, AND RACE IN CUV[D-l‘é-[).“vms = ..\(nl; shlx‘ IV\NSI')-R“\(I.".:‘ Tati
Influenza and Pneumonia Death Rate, 1917-1921 Rolling Average Daily COVID-19 Cases in Hawaii vs US Per Capita HAWAI'L, 1917-1921* & ace )‘;l 1S Slate 7‘_‘!’“ ation
- — ‘aucasian ] 25%
— :‘sw;llm T =2 :}:M" Subject 1917 1918 1919 1920 1921 Native Hawaiian <5 21%
: 4% Race® Pacific Islander 21 4%
500 g Hawaiian 127187 155 369 122 Filipino 19 16%
& 2150 Part-Hawaiian 47 36 84 48 Japanese 18 15%
g S Caucasi 51 77 107 197 74 Chinese <5 4%
g %01 g 125 Chinese 149 185 311 553 178 Other Asian 7 4%
; 9 Filipino 74 126 157 79 Black <5 2%
- 2 100 Others 91 1 17 21 14 Other <5 8%
€ 300 z “Data available from [4]. Unreported 26
-E,; s 75 b Sex was not recorded for 1921. Total 119
I3 g ¢ Part-Hawaiians and Filipinos combined ( . = = =T =
g s0 s S P “ Data available from the Hawai't DOH up until September 18, 2020.
s I F
200 2 with “Other” in 1917.
25
100 0.0 - . . . .
e W W wm w w=ale T R e 5, while COVID-19 targets individuals older
Year Month
than 60.
INFLUENZA AND PNEUMONIA DEATHS BY AGE, SEX, AND RACE IN COVID-19 DEATHS BY AGE, SEX, AND RACE®
INFLUENZA AND PNEUMONIA DEATHS BY AGE, SEX, AND RACE IN COVID-19 DEATHS BY AGE. SEX, AND RACE® HAWAI'L, 1917-1921* Age Deaths
HAWAI'L, 19171921 Se a a 1
/ Sex Deaths i 1049 years 5
— < - Male 79 Subject 1917 1918 1919 1920 1921 50-59 years 2
Subject 1917 1918 1919 1920 1921 ‘I':cxllu]c 40 Age 60-69 :\cnr\ 19
Sex? Total 119 Under 5 years 294 360 274 482 364 7079 years 37
Male 273 346 440 940 — # Data available from the Hawai'i DOH up until September 18, 2020. 510 19 years 24 34 86 146 27 80+ years 45
Female 174 269 356 649 20 to 39 years 38 96 86 146 27 Total 119
O veo 2 2,
“Data available from [4]. 40 to 59 years 44 74 112 247 57
b g 3 60 years and over 47 50 54 85 36
Sex was not recorded for 1921. Age A )

© Part-Hawz s and Filipinos combined
with “Other” in 1917.

“ Data available from [4].

b Sex was not recorded for 1921.

¢ Part-Hawaiians and Filipinos combined
with “Other” in 1917.

“ Data available from the Hawai'i DOH up until September 18, 2020.



Control Influenza, 2018-2020 Season

In initial stages of the pandemic, the public doubted the risk of the virus,
comparing it to another type of annual flu.

Now we will:

e Compare and contrast COVID-19 with

the influenza through the normo 3
seasons (2018-2019). e
« Understand the effect of the COVID-19 \\
pandemic on the new influenza \

season (2019-2020).

http://maxwaytec.com/wearing-face-mask-is-neccessary/



Weekly Cases

o Influenza 2019-2020 was really
similar to Influenza 2018-2019
leading up to the COVID-19
pandemic, but plummeted once the
COVID-19 pandemic began.

- A strong by-product of the
stay-at-home order.

« The peak of cases for COVID-19 is
more than double the peak of
either flu.

- Confirmation bias via.
increased testing.

- Higher reported infectious
period of COVID-109.
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Positivity Rate

Influenza vs. COVID-19 Weekly Positivity Rate Percentage
—e— Flu 2018-2019

« Influenza 2018-2019 has an
average positivity rate of 17%, , Flu 2019-2020
Influenza 2019-2020 has an  sleriihichs
average positivity rate of
13.7%, and COVID-19 has an
average positivity rate of 2.2%.
- Increased testing for
COVID-19 likely affected
Influenza 2019-2020, |
giving more negatives. 0 & “Weete®,
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Weekly Tests

. Before the Stay'at'home Order, Influenza Weekly Tests vs. Cases
the testing for influenza 2019- 12" 2oies010 rsts !
. . - —e— 2019-2020 Cases !
2020 Slgnlflcantly rose, 25001 -@- 2019-2020 Tests &
7 Shelter-in-place ,' ||
however, once the stay-at- g e
home order ended, testing for s AR i
influenza 2019-2020 dropped. £ 1500 B
- The reason for this E oo ‘
disparity is unknown, but =
we speculate that sl
individuals with flu 0
symptoms likely feared Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Month

having COVID-19, and did
not go to get tested.




Weekly Deaths

« Influenza 2019-2020 did not
stray far from Influenza 2018-
2019 in this statistic, as they
both decreased around the
stay-at-home order.

. COVID-19 gives much more
deaths than influenza,
dismissing the idea of a “less
dangerous flu”.

Deaths
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How Will COVID-19 and Influenza Behave
Together

Although it may be too early to draw definitive conclusions, the data shows
similarities and differences between the two viruses.

With the new Influenza 2020-2021 season beginning, we will likely see less

attention towards influenza and more towards COVID-19, leading to a
tradeoff in damages.






