On statistical modeling
of Covid-19 mobility and
health data

Prof Ron Kenett

3.10.2021




https://www.neaman.org.il/EN/Statistical-analysis-of-Corona-data-A-
Roundtable

NI SNINY TOM
TIND NPT IPNR2

e}
Samuel Neaman Institute About Team  Publications Opinions Media Events Contact nmay Search
for National Policy Research
Energy Health Human Higher Society Education Economy Science Environment  Long-term Industry
Capital  Education And Technology Planning And Innovation i

Home Page » Publications » 2021 » Statistical analysis of Corona data: A Roundtable

Statistical analysis of Corona data: A
Roundtable

Prof. Ron Kenett, Prof. David Steinberg, Prof. Edna Schechtman, Dr. Reuven Gal

Cite As:
Kenett Ron, Steinberg David, Schechtman Edna, Gal Reuven. Statistical analysis of Corona data: A Roundtable Haifa Israel:
Samuel Neaman Institute, 2021. https://www.neaman.org.il/EN/Statistical-analysis-of-Corona-data-A-Roundtable

¥

[1"2120nN

211120 IR

bie i)



https://www.neaman.org.il/EN/Statistical-analysis-of-Corona-data-A-Roundtable

The Role of Statisticians in the Response to COVID-19 in Israel: b o—
A Holistic Point of View -
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Acknowledging the role statisticians should take in decision-making processes related to
COVID-19, a round table organized by three past presidents of the Israel Statistical Association,
and hosted by the Samuel Neaman Institute, took place on 13.4.2021. The meeting was
designed to provide a forum for discussion and exchange of ideas on the profession’s role
during the COVID-19 pandemic, and more generally on its influence in promoting evidence- -
based public policy. The main outcome was the understanding that for statisticians to have a g
significant impact, they must be actively present in decision-making domains and especially in oo
the strategic ones. This paper builds on the insights and discussions of that round table and e
presents a general framework with recommendations.




In the months following the round table, and in part inspired by the
discussion there, a dramatic change has occurred in the role filled by W
statisticians in support of evidence-based decision-making by the o a1
Israeli Ministry of Health. A group of statisticians, data scientists and
mathematicians has formed in order to analyze data regarding

different aspects of the Israeli vaccination campaign.

Together with high official members of the Ministry, the group has
tackled several complex issues. The first project was to try to
determine the protection of individuals who recovered from COVID-
19 compared to others, both unvaccinated and vaccinated.

The statistical analysis revealed that recovered individuals are
protected in a similar fashion to individuals recently vaccinated with
two doses. A second task, which required professional statistical
analysis, was to determine the level of vaccine breakthrough of the o
Beta variant of concern. The analysis demonstrated that, despite the ¥
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concerns caused by the Beta variant, the vaccine provides good
Immunity against it.
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ABSTRACT

BACKGROUND
On July 30, 2021, the administration of a third (booster) dose of the BNT162b2

messenger RNA vaccine (Pfizer-BioNTech) was approved in Israel for persons who
were 60 years of age or older and who had received a second dose of vaccine at
least 5 months earlier. Data are needed regarding the effect of the booster dose
on the rate of confirmed coronavirus 2019 disease (Covid-19) and the rate of severe
illness.
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ABSTRACT

The response to the COVID19 pandemic has been highly variable, both in terms of between-nations variation and within the same nation,
at different waves. In this context, governments applied different mitigation policy responses with varying impact on social and economic
measures over time. This article examines the effect of mobility restriction measures in Italy and Israel and compares the association
between health and population mobility data. Facing the pandemic, Israel and Ttaly implemented different policy measures and
experienced different public activity patterns. The analysis we conducted is a staged approach using Bayesian Networks and Structural

Equations Models to investigate these patterns. The goal is to assess the impact of pandemic management and mitigation policies on =
pandemic spread and population activity. We propose a methodology that first models data from health registries and Google mobility g
data and then shows how decision makers can conduct scenario analysis to help support pandemic management policies. Iraun
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Methodology
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1. We collected data on health and population behavior from
ministries of health and google mobility

2. We integrated the data using Bayesian networks and
determined proper lags using arc strength indicators.

3. The derived network structure was assessed using
confirmatory SEM.

4. We then discretized the data accounting for local
thresholds and used the resulting BNs to assess alternative
scenarios. For example: what would be the impact of closing
airports?

5. The data from Italy and Israel was calibrated using “wave”

time windows and using country based thresholds. ¥
6. The fact that we did this in two countries, in parallel, jrazon
proved very effective from a methodology viewpoint.
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Methodology

How do behavioral variables affect
epidemiological data?
""" How to control epidemiological variables
through restrictions?

‘

Phase Il

SEM analysis

Set evidence on behavioural .
- variable, observe epidemiological -

Phase Ill

Indications for
DOy makers f * ) cceereereeeeeeen

. Control epidemiological variable, -
observe behavioural variable

Integration

Explorative
BN
* Arc strenght ' How many
analysis ~ : . lags?

Data

'What if
scenario BN

Health Data
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Goal: Provide
decision
makers with a
decision
support
system

Phase I: Map data
sources, integrate
data

Phase Il: Analyze data
to determine
multivariate structure

Phase Ill:
Operationalize model
to support decision
makers with
predictive and
diagnostic
capabilities
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Estimate SE Prob>[Z]
workplaces — [hosp lagl0]_ 00051733 0013351 0,001
workplaces — [death_lag20] -0.001852 X 01350
workplace_closing — [icu_lag15] ~0.030367 02756
workplace_closing — [hosp lag10] 0.067816 0134+
wave — workplaces 3.19686 0001*
wave — workplace_closing 0754524 0.0005%
wave — transport_closin 0837236 <0001%
wave — transit_siations 9688032 <.0001%
wave — [icu_lag15] 1807456 X <.0001*
wave — [hosp_lagl0] 2486583 X <0001%
wave — [death_lag20] 4204896 0006+
wave — school closing -0.316508 <.0001*
wave — retail_and_recreation 37666174 <.0001*
wave — residential 1129711 ¥ <0001%
wave — international_movement_restrictions 0.0842087 . <.0001%

= wave — internal_movement restrictions 00676107 <.0001*
wave — grocery_and_pharmac 510812 <0001%
wave — gatherings restrictions 3068871 <.0001%
transport_closing — [icu lag15] 1455176 <.0001*
stringency_index — [icu_lag15] 0067435 00772
stay_home_restrictions — [hosp Tag10] 0472529 0.0326
[icu lag!5] — [death lag20] 1659765 0.2930227 <0001%
Thosp_lag10] — [death_lag20] -2.089182 0410195 <.0001*
retail_and_recreation — [hosp_lag10] ~0.005147 0.0014207 0.0003
residential — [hosp_lag10] 0013011 0.004218 0.0020%
arks — [hosp lag10] 00019993 0.0004296 <.0001%
international_movement restrictions — [icu_lag13] 00630446 0018092 0005+
internal_movement restrictions — [icu_lagI5] 01338373 0667171 0.0449
n = internal_movement restrictions — [hosp lagl0] 0230179 0574105 <0001%
internal _movement_restrictions — [death lag20] 0.
grocery_and_pharmacy — [hosp_lag10]
gatherings_restrictions — [icu_lagl5] K
gatherings_restrictions — [hosp lag10] -0.061278 0035522 0845
gatherings_restrictions — [death_lag20] 0141549 0.0740964 0561
Covariance: Estimate SE Prob>[Z]
behave o health 2447497 85668423 0043+
grocery_and_pharmacy < retail_and recreation 87.867134 9.2979508 <.0001%
residential < workplaces 1021344 14937324 <0001%
stay_home_restrictions < 0.7703725 0.0643261 <0001%
internal_movement restrictions
stringency_index < internal_movement_restrictions 8.9560929 07747634 <0001%
stringency_index < stay_home_restrictions 88102202 0.7537571 <0001%
stringency_index < transport_closing 3.708656 0.3479073 <.0001*
workplaces o parks. -275.3571 24.166104 <.0001*
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Thank you for your
attention




