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Summary
Background:

The COVID-19 global pandemic is having a profound impact on lives across the globe,
including those in Hong Kong. Despite the efficacy of COVID-19 vaccines, recent polling
data in Hong Kong suggests that opinion towards a COVID-19 vaccine is divided, and
overall tends to be very negative. While some consider the vaccine as a path to return to
pre-pandemic normalcy, others have shown great hesitancy for a variety of reasons.
Although Asian countries have usually shown higher levels of confidence and
compliance in vaccination in general, recent studies and interviews in Hong Kong
showed that the COVID-19 vaccine acceptance rate among the general Chinese
population was as low as 37.2%. Even with accounting for biases in participation
population due to the study set-up, the low acceptance rate is far off the 70% required to
reach herd immunity,” and is cause for serious concern for the relevant health
authorities.

Two global-scale surveys conducted in June, July and August 2020 by Ipsos & the WEF
(2020) and Lazarus et al (2020) showed 71.5-74% of adults intended to take the
vaccine. A new survey by Ipsos in January 2021 indicated vaccine intent was rising
across many countries, with most surveyed countries scoring well above 70%. In
comparison, Hong Kong vaccination intention is notably low, scoring below Russia’s
lagging 42%. Besides this strong vaccine hesitancy amongst the general population,
even healthcare workers have indicated reluctance in getting vaccinated, with nurses’
vaccination intention at 63%.2 Such significant vaccine hesitancy throughout the
population — even permeating into the views of healthcare workers who are a frontline
priority group heavily relied on in the fight against the COVID-19 pandemic — could
rapidly escalate an already precarious public health situation. On top of this general
scepticism towards vaccination, reports over safety concerns in relation to both the
BioNTech and SINOVAC vaccines have caused an even more pronounced surge in
vaccine hesitancy. As a result, this situation calls for an effective, evidence-based policy
intervention.

Aim:

We aim to evaluate the effectiveness of using the Google and Facebook advertising
platforms on influencing the uptake of COVID-19 vaccines in Hong Kong.

When completed, the rich database compiled through this proposed study will provide
increased insight into vaccine hesitancy in Hong Kong. Insights from the optimised
online advertising trial can aid in providing crucial technical and theoretical support to the
relevant health authorities for any potential evidence-based policy intervention in
addressing vaccine hesitancy issues or the public's concerns towards vaccines in Hong
Kong.

Hypothesis:

The overarching hypothesis is that an optimised online advertising campaign can get
more people vaccinated. A sub-hypothesis is that providing a direct link to making a
booking on the adverts will aid in flow-through, increasing bookings compared to when
such a link is absent. Another sub-hypothesis is that certain adverts, addressing different
emotions, will be more successful than others (e.g. we expect advertisements
addressing reopening of travel will be relatively more successful).

In addition, we believe the study will provide necessary insights into and a more
thorough understanding of the current vaccine hesitancy status, main drivers of vaccine
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hesitancy as well as the general public's attitudes and tendencies towards vaccines in
Hong Kong. As such we hypothesise that insights from the study can support the design
of better strategies to counter vaccine hesitancy in Hong Kong.
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Design:

People will be shown ads encouraging vaccination, addressing fears about vaccination,
or providing additional information about the vaccines, as determined by the Google
optimisation algorithm. Those who click on the ads will be referred to one of the targeted
landing pages designed to promote vaccination. These pages will be developed and
maintained by the investigators together with the HKU-Med public relation specialists.
Each page will emphasise certain specific aspects of the vaccines, e.qg. their direct or
indirect benefits to the individual, the community, or the families of those vaccinated.

With this test design we aim to compare the differences in response to four different
variables:
- firstly, the differences between advertising and not advertising,
- secondly, advertising with a direct link to the vaccine booking page vs.
advertising without the link,
- lastly, comparing the effectivity of different types of advertising that appeal to
different topics and emotions.

To control for the difference of advertising vs not advertising, we will stagger days and
hours within days throughout our testing period to have alternating periods where no
advertising and advertising take place. We aim to discover any patterns in daily and
hourly vaccine sign-ups or vaccine rates that can be optimised. In addition, we could
compare vaccination sign up data from a month before and a month after our testing run
to the vaccine sign-up/rate data collected during our test run to control for times with no
direct advertising.

To test whether enabling direct flow-through from advertising actually increases sign-up
rates, our set-up will have both pages with and pages without a direct link to the COVID-
19 Vaccination Program Booking System. The ads with and without the direct link will be
randomly shown to users on the advertising platforms chosen. Though the assumption is
that providing a direct link will enable flow-through and increase rates of vaccination in
response to the advertisement, this assumption has not been explicitly tested before.

Lastly, to test for optimised targeting strategy, we propose to make a diversity of
advertisements, that each address a different reason for getting vaccinated. Each of
these will also address a different emotion, as set out by Poels & Dewitte 2018, which
claims targeting certain emotions during advertising aids in both advertising efficacy and
direct action. A similar approach testing different types of messaging has been used in
campaigns for HPV vaccination (Mohanty et al 2018) and anti-smoking (Yom-Tov et al
2016) campaigns. Current topics we would like to start with include:

- Family (emotions: positive, social, responsibility, freedom of choice), landing
page example 1: https://christopherkzhang.wixsite.com/website-3 ,

- Travel (emotions: positive, awe/sensation, self-focused, freedom of choice),
landing page example 2: https://christopherkzhang.wixsite.com/website-2 ,

- Community/Self Protection (emotions: empowerment, fear, anxiety, hope,
community, responsibility), landing page example 3:
https://christopherkzhang.wixsite.com/website-1 ,

- Data/Information and Protection (main goal: inform; emotions, though less
pronounced: empowerment, fear, hope), landing page example 4:
https://christopherkzhang.wixsite.com/website ,

- Convenience (emotions: positive, efficiency/convenience, power to avoid
annoyance), landing page example 5:
https://christopherkzhang.wixsite.com/website-4

We expect to build our data set on non-identifying user characteristics and statistics
reported by Google and Facebook, such as breakdowns by age, sex, educational level,

Page 4


https://christopherkzhang.wixsite.com/website-3
https://christopherkzhang.wixsite.com/website-2
https://christopherkzhang.wixsite.com/website-1
https://christopherkzhang.wixsite.com/website
https://christopherkzhang.wixsite.com/website-4

etc. The landing pages created and maintained by the investigators will record the I.P.
addresses and timestamps of each visit to landing pages. These I.P. addresses and
timestamps will be used in outcome linkage at the Office of the Government Chief
Information Officer (OGCIO) by anonymously tracking the appointment and vaccination
status of these participants. Personal identifiers, such as participants' name, telephone
number and address will not be sought or accessible to the investigators. None of the
information collected or reported can or will be used to infer the identity of the
participants by the investigators.

We suggest advertising on two platforms: Google Adwords and Facebook Advertising.
Google Adwords is used due to its broad reach across age and other demographics, as
well as the ability of the platform to target ads to searches from people within a selected
geographic region. The geographic audience will be set to targeting those in Hong Kong
SAR. Initially, we will let Google randomise its advertising and optimise targeting over
time using its own algorithms. This is done to check for overlap or diversification from the
associated terms we have pre-identified.

Facebook advertising has previously been used for multiple other vaccination and health
campaign studies, showing some success. Facebook is chosen also due to its broader
user demographic, compared to other popular platforms such as Instagram, which tend
to have a stronger representative base amongst those in their 20s. For Facebook
advertising we will target people who are, according to their demographics, eligible for
vaccination.

Should we wish to use targeting through pre-identified search terms, we aim to use
those from Google that come out as part of the optimised range, and alternatively any
combination of the following prior-identified Google search keywords in one of the
following categories:

1). Vaccine-related;

Keywords: vaccine; vaccines; vaccination; vaccinate; vaccinated; jab; dose; 7= i; ¥t; §f;
EHEI; Z55; £155; 2571, BioNTech; Pfizer; Fosun; pharmacy; pharma; f#¥; 182, ¥, &
2, BEE; B2y, BE2; 2597, comirnaty; 180027, B 0027, SinoVac; £, F{4; CoronaVac;
SERE AR, SR RRAE; AstraZeneca; [HTFIE; side-effect; side-effects; BIIfEH; H7E; H

pharmaceutical; &%; #l%E; 27j; %275,

2) COVID19-related;

Keywords: COVID; COVID-19; covid19; Coronavirus; novel; SARS-CoV-2; severe;
acute; respiratory; syndrome; virus; pneumonia; infect; infection; infected; corona;
contagious; cough; inflammation; lung; fever; droplet; droplets; headache; test; tested;
testing; positive; negative; antibody; nucleic; acid; case; cases; new; mask; facemask;

face; ¥, #AL, Wik, 5, BRE,; =M WK, AEAR; ihsk; B, 9w, By 2, 883K, K
iE; J&; FOK; B, 58%; BRYK; w0, UG, 1ER2; 2 BB Bt Bs; R, &, F40; O
=, M TUE; B &K B K, B1E; SLi; Sk 1a; N, #8912, 121 B BRE; A,
fz;

3) Travel-related;

Keywords: destination; travel; holiday; opening; visit; journey; foreign; activity; activities;

Japan; South Korea; China; India; Philippines; Indonesia; Bali; Australia; New Zealand;
Europe; United Kingdom; United States; UK; US; France; London; New York; Paris;

Amsterdam; Melbourne; Sydney; Tokyo; Kyoto; Seoul; Beijing; BHIt; €%, i1T; RHR:
HUR; BN FEiE; RARS; BRFE; hRi%; JMEE; JEED; B #8E; roeg; PE; ENE; SEEE; EBfe;
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ZEE; BN, A THES; BOM; 256, =6, AR, M3y AL, B2, MBS, 2B BE, &
=, REL B, bW, i)k AL A, 1h10); ANEL VA, B E; R, T E, GERE, EED,; B
AANL; Frea=; WON; 22E; =28, /28, €3 A2, |2/RE; KRR, 87X,

4) Socialising-related;

Keywords: party; school; socialise; social; socialize; meet; meet-up; cafe; hiking;
gathering; surfing; sunshine; beach; tan; sunbathing; swimming; gym; sports; exercise;
TES B B 1R AL B IRE "‘Fi, S EUR; B VDM KRS, Hotn iF
7K WK (RS SR, RN R R IUED B BT AUES BESE; VVNE WRRH; R,

5). Family-related;
Keywords: family; homesick; grandparents; protect; kindness; children; ZJig; Z A B 1;

Re&; 47 TRl B /NE;

A summary of the data collection process is shown in the flow diagram below:

Google/

Landing Facebook: .
page with s Summary Match with Intervention
ealieE Statistics: 1P, & Time 0OGCIO Confirmation Group
o link HKU: I.P. & records Results
© Access
Timestamp
Ads Version 1-4 ol
Shown to Google S8
Search/Facebook é 3
Users 23
@
R0
. Google/
e, Landing Facebook:
" Wli)t?‘l%ilt Summary Match with Control
r Click Statistics; IP. &Time OGCIO Confirmation Group
[EClecs HKU: LP. & e Reenile
link Access
Timestamp

OGCIO: Office of the Government Chief Information Officer

A broader overview of the testing and data collecting protocol is available at the end of
the document.
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Main outcome measures:

We will measure click-through rates, conversion and vaccination rates by aggregated
demographics, keywords, ads, and information pages. The primary outcome of interest
would be vaccination (booking & attendance) rates.

Click-through rate: defined as the number of clicks on the ads divided by the number of
times ads are shown/viewed.

Conversion rate 1: the number of page visits to the governmental booking page divided
by the number of times ads are shown/viewed.

Conversion rate 2: the number of vaccination appointments booked linked to viewings of
our ads divided by the number of times ads are shown/viewed.

Conversion complexity: the average number of clicks on the page per individual visit
before a visit results in an appointment booking.

Vaccination rate: the number of actual vaccination uptake generated/encouraged by our
ads divided by the number of times ads are shown/viewed. Can be split into initial vs. full
vaccination uptake.

Alternatively — especially when data on direct linkages between IP address views and

associated vaccinations are not available — we will look at overall population vaccination
rates/bookings per day, and their association with daily timing of advertisements.
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Analysis:

We will first examine the effectiveness of putting a direct link to the vaccination booking
system on our landing pages by comparing the outcomes of the intervention and control
groups. We will also compare the outcomes from all landing pages across different
contents, to understand possible differences in levels of content impact. We will then
further examine and study the effectiveness of our online advertising campaign as a
whole and among different subgroups (e.g. stratified by age and sex) within the Hong
Kong population.

From the above analyses, we will extract a conversion optimisation algorithm in order to
build an optimised advertising campaign/strategy.

For Google Adwords:

We will use the following two conversion signals: 1) Clicks from the information pages to
the booking system; 2) A list of the I.P. addresses and access timestamps passed along
to the Office of the Government Chief Information Officer (OGCIO) for the confirmation
of appointment and uptake of vaccination, who will return the list with an indication of
which people made appointments and when each individual actually got vaccinated.
Google Ads can be set to automatically optimise between a group of ads, judging which
ads are most successful at what times/geographies etc. and so running an ad campaign
towards its most effective level. Much of the information, and all personal information, in
these algorithms will not be accessible to the researchers of this study.

For Facebook Advertising:

Same as for Google Adwords. In addition, Facebook can give an extra value: with an
automated link created between IP addresses shown the ads and later identified as
located within the geographical location of a known vaccination clinic. This is
incorporated into an automated optimization algorithm used by Facebook, and besides
an indicator of a visit having taken place does not provide extra personal information to
the researchers of the study. It is, however, suspected to not be an entirely optimised
measure due to vaccines being available in general clinics and visits could be linked to
other medical indications. As such, we largely rely on the data passed on by the OGCIO.
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