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This talk focuses on measurement issue for prevalence rates
of Covid-19 infections in England

This is a high-stake and super important topic of discussion,
but at the same time | acknowledge the sensitivity and
emotional toll that Covid has on everybody’s lives




Three frameworks to evaluate difference sources of population infection rates

Total Survey Error

(TSE)
(Biemer 2010)

e Sampling error
e Non sampling error

Total Error
Framework (TEF) for
Big Data

(Amaya, Biemer & Kinyon,
2020; Biemer & Amaya 2020)

e |dentify appropriate
data sources

e Extract, transform,
load the data

Fit for purpose
(Baker et al, 2013)

Relevant utility concepts:

e Cost
e Accuracy
e Timeliness
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This chart with updated numbers is no
longer published

Administrative Data
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The chart shows the percent of people tested positive among all people tested that week from
beginning of July 2020 to beginning of December 2020



https://www.gov.uk/government/publications/nhs-test-and-trace-england-and-coronavirus-testing-uk-statistics-26-november-to-2-december/weekly-statistics-for-nhs-test-and-trace-england-and-coronavirus-testing-uk-26-november-to-2-december
https://www.gov.uk/government/publications/nhs-test-and-trace-statistics-england-methodology/nhs-test-and-trace-statistics-england-methodology

Applying the different frameworks to the Test and Trace data:
strengths

Cost Timeliness

Not super expensive Data released on a daily basis

Daily Cumulative Data About
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Screenshot as January 9, 2021

Number of people with at least one positive COVID-19 test result (either lab-reported
or lateral flow device), by specimen date. Individuals tested positive more than once
are only counted once, on the date of their first positive test. Data for the period
ending 5 days before the date when the website was last updated with data for the
selected area, highlighted in grey, is incomplete.

https://coronavirus.data.gov.uk/details/cases



https://coronavirus.data.gov.uk/details/cases

Applying the different frameworks to the Test and Trace data:

challenges

Coverage/sampling error

“Only testing people with COVID-19
symptoms underestimates infection rates in a
population because many infected people
show no or mild symptoms” (Ott, 2020)

Guidance

Comparing methods used in the COVID-19

Infection Survey and NHS Test and Trace,

e Cloud

Non probability sample (Department of Health and Social Care, 2020)

“The COVID-19 Infection Survey is based on a nationally representative survey sample
[...] People are tested through NHS Test and Trace based on whether they are
experiencing symptoms or if they are in a higher risk occupation or area. As not all
populations have the same risk of infection, the population of those tested will not be

nationally representative.”

Smith et al, 2020 study:

“Men and younger people were less likely to adhere to steps along the test, trace and

isolate pathway”
“Key workers and people from minority ethnic backgrounds were less likely to identify

common symptoms of COVID-19”

https://assets.publishing.service.qgov.uk/government/uploads/system/uploads/attachm

ent_data/file/928684/S0732 CORSAIR - Adherence to the test trace and _isolat

e_system.pdf



https://www.gov.uk/government/publications/comparing-methods-used-in-the-covid-19-infection-survey-and-nhs-test-and-trace-england--2/comparing-methods-used-in-the-covid-19-infection-survey-and-nhs-test-and-trace-england
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/928684/S0732_CORSAIR_-_Adherence_to_the_test__trace_and_isolate_system.pdf
https://post.parliament.uk/monitoring-wastewater-for-covid-19/
https://www.gov.uk/government/publications/comparing-methods-used-in-the-covid-19-infection-survey-and-nhs-test-and-trace-england--2/comparing-methods-used-in-the-covid-19-infection-survey-and-nhs-test-and-trace-england
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/928684/S0732_CORSAIR_-_Adherence_to_the_test__trace_and_isolate_system.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/928684/S0732_CORSAIR_-_Adherence_to_the_test__trace_and_isolate_system.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/928684/S0732_CORSAIR_-_Adherence_to_the_test__trace_and_isolate_system.pdf

Applying the different frameworks to the Test and Trace data:

challenges

Data processing error

16,000 coronavirus cases missed in daily
figures after IT error
(BBC news October 5th, 2020)

Thousands of missing coronavirus cases
added after reporting problem

Number of new coronavirus cases by date reported
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https://www.bbc.co.uk/news/uk-54412581

https://theconversation.com/why-you-should-never-use-microsoft-excel-to-count-coro

navirus-cases-147681

What happened:

° Companies that analysed the swab tests submitted their results as CSV files to Public

Health England (PHE)

e  PHE ingested these files into Excel XLS templates (Excel 2006 version, from 2007,
Excel introduced the XLSX file format)
° The XLS file format has a limit of 65,536 rows and for this specific dataset of about

1,400 cases

° The extra cases were dropped from the template resulting in undercounting positive

cases



https://www.bbc.co.uk/news/uk-54412581
https://www.bbc.co.uk/news/uk-54412581
https://theconversation.com/why-you-should-never-use-microsoft-excel-to-count-coronavirus-cases-147681
https://theconversation.com/why-you-should-never-use-microsoft-excel-to-count-coronavirus-cases-147681

Survey Data

Percentage of people
testing positive for
COVID-19, England

Source: Coronavirus
infection survey, 8
January 2021.
Office for National
Statistics (ONS)

Link to methodology doc
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Figure 1. Percent of the population in England tested positive for COVID-19, from May 3, 2020

02 Jan

Official estimates of the percentage of the population in England testing positive for
the coronavirus (COVID-19) on nose and throat swabs from 3 May 2020



https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/latest
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/methodologies/covid19infectionsurveypilotmethodsandfurtherinformation

Applying the different frameworks to the ONS infection survey:

strengths

Probability based sample

Non self selection of participants

Likelihood of testing positive varies
by ethnicity and region, even when
taking into account the
sociodemographic factors

Source: Figure 8 from Coronavirus
(COVID-19) Infection Survey:
characteristics of people testing
positive for COVID-19 in England and
antibody data for the UK:

December 2020

Full demographics information on positive cases

Possibility to conduct further analysis as per chart below

Comparison grOUﬁ:
Individuals of white ethnicity

North East } & {
North West —e—
Yorkshire and The Humber —e—]
East Midlands e
West Midlands —e——-
East of England —-e—
London —0—]
South East —e—
South West I e |
1/3the Half the The same Twice the 3x the
odds odds odds odds odds

0Odds of individuals of other ethnicities testing positive for COVID-19 compared with individuals of white ethnicity



https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsinthecommunityinengland/december2020#likelihood-of-testing-positive-for-covid-19-from-nose-and-throat-swabs-by-ethnicity-in-england

Applying the different frameworks to the ONS infection survey:

challenges

Cost

This is a very expensive survey given its
scope, sample size, and the cost of testing
each respondents for COVID-19

Logistically challenging

The ONS started inviting 20K households

who took part in a previous social survey

Then, an address based sample (ABS) have
been used inviting 908K households since
July 13

Timeliness
Data are released every 2 weeks
Potential nonresponse bias

Household response rates of the ABS is

around 13%




Big Data
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search (Lampos et al, 2020

March 23 first
national lockdown
announced

2020, Figure 5c)

Link to ArXiv paper

Source of data: Google Health Trends API

May 18
2020

https://fullfact.ora/health/coronavirus-lockdown-hancock-claim/



https://arxiv.org/abs/2003.08086
https://fullfact.org/health/coronavirus-lockdown-hancock-claim/
https://fullfact.org/health/coronavirus-lockdown-hancock-claim/

Applying the different frameworks
online search data: strengths

Timeliness

Nowcasting and futurecasting
Search data preceded confirmed cases by 1

to 2 weeks
Relatively cost effective

Once the search terms are tested and the
model has been tested the tool can be used

at arelatively low cost

Figure 4a. Top-30 positively and top-10 negatively correlated search queries
with confirmed COVID-19 cases in four English speaking countries

(US, UK, Australia, and Canada)
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Applying the different frameworks online search data: challenges

Cannot perform population
subgroup analysis

Dataset does not contain demographics or

sociographics information

Needs a source of “truth” to train

and test the model

Without a source of truth, the model cannot
be properly trained and its effectiveness is

greatly reduced

Non coverage error
Not everybody is online
Non-selection error

Not everybody who is online uses Google to

search

Not everybody searches Google at the same

rate

In UK Google trends provides data by the 4 regions and by the 16 major cities

There are other analytical challenges involving search trend data. In the consumer attitude
research (e.g., brand sentiment research), for example, we know that simply using the
time series of a specific search term about a product may not be a good predictor for
changes in brand sentiment. Instead, cutting the sample underlying the time series by
different filters (e.g., web search vs. YT search, general search vs. shopping search) and
"normalizing" the time series against different "benchmarks" (e.g., against a more popular
competitive product, against a generally popular query, against a seasonal popular query).
Similar approaches may be worthwhile to explore for pandemic forecasts.




What method is the best to measure incidence rates of Covid 19?
Fit for purpose and Rich Data are the silver lining

Start with the general research

question

What sampling decisions do you
make that can affect your ability to
generalize?

(Skip Lupia: “Looking to the Future”
Jan 14, 2020)

What level of measurement

precision do you need?

Do you need subgroup and

geographics analysis?

How timely do you need the data to

be?

What is the budget for the study?

Rich Data

“The inclusion of multiple complementary
indicators that enable accurate and efficient
quantification of the target constructs and
their relationships”

(Callegaro & Yang, 2018, p.186)
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Appendix

Other ways to measure Covid infection rates & Covid related topics
Slides from the January 5, 2021 Government press conference




Other ways to measure Covid infection rates & Covid related topics

e Wastewater monitoring program (Ott, 2020)
e Mobility data to measure the effects of movement restrictions (Greater London Authority, 2020)

e  Survey data to estimate compliance with preventive rules such as washing hands, wearing masks... (Office for National

Statistics 2020)
e  Social network analysis

i GOV.UK 2

- Coronavirus (COVID-19) | National lockdown: stay at home

- Brexit | Check how the new rules affect you

Home > C: COVID19) > Health > National COVID-

Public Health
England

Research and analysis

Sources of COVID-19 surveillance

systems

Updated 2 October 2020

reports
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https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandwellbeing/bulletins/coronavirusandthesocialimpactsongreatbritain/18december2020
https://www.gov.uk/government/publications/national-covid-19-surveillance-reports/sources-of-covid-19-systems
https://www.gov.uk/government/publications/national-covid-19-surveillance-reports/sources-of-covid-19-systems

What sources does the UK Government use to make decisions?
Administrative Data. January 5 press conference

In the two weeks to 30 December, the UK case-rate increased by 70 percent

i
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UK 7 day rolling 10t0 50 UK 7 day rolling
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R ‘Source: httpy/coronavirus. data.gov.uk
Further details on data sources can be found here:
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/949818/2021-01-5_COVID-19_Press_Conference_Slides__for_publication_.pptx.pdf

What sources does the UK Government use to make decisions?
Survey Data. January 5 press conference

The estimated number of people testing positive for COVID-19 in the community
in England continues to increase
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@ COBR  source: Office for National Statistics - Coronavirus (COVID-19) Infection Survey
Chmottasinatoons  Futther details on dala sourcos can be found here:
it Aoeair i i

publishing.service.gov.uk/government/t ment_data/file/949818/2021-01- VID-19_Press Conference Slides_for_publication_pptx.pdf
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/949818/2021-01-5_COVID-19_Press_Conference_Slides__for_publication_.pptx.pdf

What sources does the UK Government use to make decisions?
Survey Data. January 5 press conference

The percentage testing positive in the community for the new variant
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in English regions
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Further details on data sources can be found here:

Source: Office for National Statistics - Coronavirus (COVID-19) Infection Survey

https: publishing.service.gov.uk/government/s
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