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WHAT THE GOVID-19 PANDEMIG
SHOWED U52




13



14



15

How can better data drive smarter decisions?
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HOW ARE WE TACKLING THESE ISSUES?
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NextGen Public Health Surveillance
and the Internet of Things (loT)
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Recent advances in technology have led to the rise of new-age data sources (e.g.,
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10T AND SMART HOMES




Leveraged data from 200K ecobee thermostats to
understand changes in sleep patterns during the
pandemic.

Data

« Data from motion and temperature sensors from ecobee
smart thermostats.

« Pre-consented, available to registered researchers, de-
identified, household-level data.

« Developed algorithms for monitoring indoor activity
levels and sleep indicators.

« Currently using the data for exploring the effects of
heatwaves on indoor temperatures.

Public Concerns

« Data hosting, data access, anonymity, privacy loss.
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Abstract

Background: Sleep behavior and time spent at home are important determinants of human health. Research on sleep patterns
has traditionally relied on self-reported data. Not only does this methodology suffer from bias but the population-level data
collection is also time-consuming. Advances in smart home technology and the Internet of Things have the potential to overcome
these challenges in behavioral monitoring.

Objective: The objective of this study is to demonstrate the use of smart home thermostat data to evaluate household sleep
patterns and the time spent at home and how these behaviors are influenced by different weekdays and seasonal variations.

Methods: From the 2018 ecobee Donate your Data data set, 481 North American households were selected based on having
at least 300 days of data available, equipped with =6 sensors, and having a maximum of 4 occupants. Daily sleep cycles were
identified based on sensor activation and used to quantify sleep time, wake-up time, sleep duration, and time spent at home. Each
household’s record was divided into different subsets based on seasonal, weekday, and seasonal weekday scales.

Results: Our results demonstrate that sleep parameters (sleep time, wake-up time, and sleep duration) were significantly
influenced by the weekdays. The sleep time on Fridays and Saturdays is greater than that on Mondays, Wednesdays, and Thursdays
(n=450; P<.001; odds ratio [OR] 1.8,95% CI 1.5-3). There is significant sleep duration difference between Fridays and Saturdays
and the rest of the week (n=450; P<.001; OR 1.8, 95% CI 1.4-2). Consequently, the wake-up time is significantly changing
between weekends and weekdays (n=450; P<.001; OR 5.6,95% CI 4.3-6.3). The results also indicate that households spent more
time at home on Sundays than on the other weekdays (n=445; P<.001; OR 2.06, 95% CI 1.64-2.5). Although no significant
association is found between sleep parameters and seasonal variation, the time spent at home in the winter is significantly greater
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Leveraged data from 200K ecobee thermostats to
understand changes in sleep patterns during the
pandemic.

Data

« Data from motion and temperature sensors from ecobee
smart thermostats.

« Pre-consented, available to registered researchers, de-
identified, household-level data.

« Developed algorithms for monitoring indoor activity
levels and sleep indicators.

« Currently using the data for exploring the effects of
heatwaves on indoor temperatures.

Public Concerns

« Data hosting, data access, anonymity, privacy loss.
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Impact of GOVID-19 on Wake Up Times

Wake up time - 2020 %} WATERLOO
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30cial Media as a Public Health Surveiillance Tool

Twitter data has been used to evaluate the public perceptions of
heatwaves, misinformation in dentistry, the spread of
propaganda in the Russian war, and the public’s perception on
vaccine hesitancy.

Data

« Data mined from Twitter’s APIs, through a data ecosystem
developed at the University of Waterloo.

« Non consented, individualized, identifiable, non-private/
public data.

« Twitter posts are public and hosted on databases managed by
Twitter and made available to researchers through a special
program.

Public Concerns

 Use of their social media content to inform public health
practices, concerns about the use of their “private”
information.
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Ethical principles for
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Big data originating from user interactions on social media play an essential
role in infodemiology and infoveillance outcomes, supporting the planning and
implementation of public health actions. Notably, the extrapolation of these
data requires an awareness of different ethical elements. Previous studies have
investigated and discussed the adoption of conventional ethical approaches in
the contemporary public health digital surveillance space. However, there is a
lack of specific ethical guidelines to orient infodemiology and infoveillance
studies concerning infodemic on social media, making it challenging to design
digital strategies to combat this phenomenon. Hence, it is necessary to explore if
traditional ethical pillars can support digital purposes or whether new ones must
be proposed since we are confronted with a complex online misinformation
scenario. Therefore, this perspective provides an overview of the current scenario
of ethics-related issues of infodemiology and infoveillance on social media for
infodemic studies.

health information, infodemic, infoveillance, misinformation, social media
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GOOGLE MAPS AND GOOGLE MOBILITY



Google Mobility and GCOVID-19

Used publicly available mobility data from Google to
estimate the effects of mobility change on COVID-19
cases.

Data

« Data from Google Maps searches, use of public transit,
and location of Google Maps Users.

« Pre-consented, publicly available, aggregate.

« Generated based on mobility data collected by Google
(ves, Google owns your data!), but presented in
aggregate format.

Public Concerns

 Location information, loss of privacy, concerns about
their individual behaviour leaking to the public.
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Estimating the Effects of Non-

Pharmaceutical Interventions and
Population Mobility on Daily COVID-19
Cases: Evidence from Ontario
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Department of Biostatistics, Perelman School of Medicine, University of Pennsylvania, Philadelphia,
Pennsylvania

Cette étude cherche a évaluer les effets des interventions non pharmaceutiques (INPs; restrictions sur
les activités commerciales et rassemblements sociaux) et de la mobilité de la population sur le nombre
de cas d’infection par jour, en utilisant les nombres de cas d’infection par la maladie a coronavirus 2019
(COVID-19) et les données de mobilité de Google pour 12 des plus grands Bureaux de Santé publique
de I'Ontario entre le printemps 2020 et la fin janvier 2021. La méthode des variables instrumentales (VI)
permet de rendre compte d"un biais potentiel de simultanéité puisque les taux quotidiens de COVID-19
et les INPs dépendent, tous les deux, du nombre de cas décalés. Les estimations par les VI basées sur les
différences de durée des décalages d’ajustement pour inférer des estimations causales impliquent que de
plus strictes INPs et le port obligatoire du masque dans les endroits fermés sont associés a une réduction
de cas d’infection. Par ailleurs, Les estimations basées sur les données de mobilité de Google montrent
que la présence accrue sur le lieu du travail est corrélée avec un plus grand nombre de cas d’infection.
Finalement, d’octobre 2020 a Janvier 2021, les prévisions faites a partir de modéles de Box-Jenkins en série
chronologique s’averent plus précises que les prévisions officielles et que celles utilisant le modéle épidé-
miologique susceptible - infecté - retiré.

Mots clés : COVID-19, données de Google, mobilité de la population, modélisation en série chronologique,
Ontario, prévisions, SIR

This study uses coronavirus disease 2019 (COVID-19) case counts and Google mobility data for 12 of On-
tario’s largest Public Health Units from Spring 2020 until the end of January 2021 to evaluate the effects




Google Mobility and COVID-19

Used publicly available mobility data from Google to l
estimate the effects of mobility change on COVID-19 ,
cases. ‘
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Data

« Data from Google Maps searches, use of public transit, |
and location of Google Maps Users 1

» Pre-consented, publicly available, aggregated.

» Generated based on mobility data collected by Google
(ves, Google owns your data!), but presented in »
aggregate format.

Public Concerns

 Location information, loss of privacy, concerns about
their individual behaviour leaking to the public.

35 b




GREATEST DATA GHALLENGES IN
PUBLIC HEALTH RESEARCH AND PRACTICGE




Big data is often defined by four V’s (or seven V’s
depending on the community).

Challenges

« Public health officials are not currently equipped to
work with real-time data (volume and velocity)

« Large volumes of useful data are being collected, but
public health practitioners are not trained to use this
data.

Consequences and Next Steps
« Powertul data often goes unused.

« Time and effort needs to be placed on creating tools and
repositories that public health officials can use.

o Public health education needs to reflect this new
technological landscape.
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While data is widely collected through different systems
and sensory technologies, accessing and integrating all
these datasets can be really challenging.

Challenges

 Data collected is often stored using company-specific
data models.

« Data is often siloed and hidden behind corporate and
institutional walls.

« Companies and institutions do not have the necessary
expertise to create secure and privacy-presenting data
sharing programs.

Consequences

« Relevant data that could have a positive effect on public
health practices is often unused.
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WHAT DO WE NEED TO ADVANCE THE
USE OF BIG DATA IN PUBLIC HEALTH




Better literacy and knowledge dissemination.
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As a country, we need a centralized big data strategy.
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Train our public health professionals to use big data.
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Corporate-Public Health Partnerships to facilitate access to big data
hosted by corporations.
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haring: a snapshot of sers

Background

+ Advance in loT for healthcare

+ Increase in data-sharing

. Data-driven decision-making

. Concerns about privacy and trust

Objectives
Understand users’ perspective about loT

,qtgga-shaﬂng, privacy and trust in different
types of organizations.




