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Presenter’s resume:

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
extremals in optimal strategies for nonlinear control
systems. Her research is oriented towards
applications such as the motion planning problem for
multi-agents using spectral graph theory, and
geometric approaches to navigation for autonomous
underwater vehicles and quadcopters or
morphogenesis. She also works on data-driven
problem and modeling applied to microbiomes
diversification, disease spread and more. Her PhD is
from the University of Geneva in Switzerland in
Mathematics.
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History of Pandemics in Hawai’i

https://www.hawaii.edu/news/2020/04/07/covid19-vs-spanish-flu/



Hawai’i Features
● Early viruses entering Hawai’i decimated the vulnerable, Native 

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

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

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

closure of borders.



1918-1920 Influenza Pandemic
● Killed an estimated 21 million people globally

○ 675,000 Americans
○ 2,300 people in Hawai’i

● Swept through Hawai’i in two waves:
○ July 1918 – August 1918
○ December 1918 – January 1919

● 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



Data on 1918-1920 Influenza Pandemic
● Morbidity for influenza was unavailable before October 21, 1918.
● Influenza morbidity is often under reported when compared to influenza 

mortality.
● 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.
● Morbidity figures tended to omit pneumonia, an often outcome for 

influenza patients.



Lag and Wave Behavior

Deaths for Hawaii and the US Death Registration 
Area.

On the right is the deaths from Influenza and 
pneumonia across the 1918-1920 pandemic.



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

Sex death ratios remained the same.

Flu deaths more strongly affected Japanese 
and pure Hawaiian ethnicities. 



COVID-19 in Hawai’i

Ronen Zilberman, https://www.civilbeat.org/2020/10/is-hawaii-learning-to-live-with-the-coronavirus/hula-
magic-island-2/



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

Hawai’i Numbers (as of Sept. 22nd)
● 11,522 cases

○ 749 hospitalizations
○ 120 deaths
○ Death rate of approximately 

1.04% of infected individuals.



By Age, Sex, and Race

Further dashboards are available from the DOH and other various public 
sources



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

Hawai’i exhibits the same “waves” behavior that the 
rest of the nation does.

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



1918-1920 
Influenza versus 

COVID-19 in 
Hawai’i

CDC,
https://www.cdc.gov/flu/pandemic-resources/h1n1-summary.htm
https://phil.cdc.gov/Details.aspx?pid=23312



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.

MOHAI
https://www.historylink.org/file/20300



Comparisons and Contrasts - Deaths
Contrasts:
● Minority races at the time of the pandemic 

were disproportionately affected.

● 1918 Influenza targeted individuals under age 

● 5, while COVID-19 targets individuals older 
than 60.

Comparisons:
● There is a delay of waves between the US and 

Hawai’i. 

● Dominantly impacts males over females.



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:

● Compare and contrast COVID-19 with 
the influenza through the normal influenza 

seasons (2018-2019).
● Understand the effect of the COVID-19 

pandemic on the new influenza 
season (2019-2020).

Control Influenza, 2018-2020 Season

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



Weekly Cases
● 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-19.



Positivity Rate
● Influenza 2018-2019 has an 

average positivity rate of 17%, 
Influenza 2019-2020 has an 
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.



Weekly Tests
● Before the stay-at-home order, 

the testing for influenza 2019-
2020 significantly rose; 
however, once the stay-at-
home order ended, testing for 
influenza 2019-2020 dropped.
○ The reason for this 

disparity is unknown, but 
we speculate that 
individuals with flu 
symptoms likely feared 
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”.



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.




