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Abstract

Background: A low test positivity rate is key to keeping the COVID-19 pandemic under control. Throughout the pandemic,
several migrant groupsin Norway have seen higher rates of confirmed COV1D-19 and related hospitalizations, whiletest positivity
has remained high in the same groups. The Norwegian government has used several platforms for communication, and targeted
socia media advertisements have in particular been an important part of the communication strategy to reach these groups.

Objective: In this study, we aimed to investigate whether such a targeted Facebook campaign increased the rate of COVID-19
tests performed in certain migrant groups.

Methods: We randomly assigned 386 Norwegian municipalities and city districts to intervention or control groups. Individuals
born in Eritrea, Irag, Pakistan, Poland, Russia, Somalia, Syria, and Turkey residing in intervention areas were targeted with a
social media campaign aiming at increasing the COVID-19 test rate. The campaign message was in a simple language and
conveyed in the users' main language or in English.

Results: During the 2-week follow-up period, the predicted probability of having a COVID-19 test taken was 4.82% (95% Cl
4.47%-5.18%) in the control group, and 5.58% (95% CI 5.20%-5.99%) in the intervention group (P=.004).

Conclusions: Our targeted social media intervention led to a modest increase in test rates among certain migrant groups in
Norway.

Trial Registration: Clinical Trials.gov NCT04866589; https://clinicaltrial s.gov/ct2/show/NCT04866589

(J Med Internet Res 2022;24(3):€34544) doi: 10.2196/34544
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platforms [3,4]. Adapting, trandating, and targeting
communication to ensure equal accessto information regardless
Several migrant groups have been disproportionally affected ©f hedth literacy and language skills, is an important part of
by COVID-19 in Norway [1,2]. These groups are aso C'ISIS f:ommunlcatlon. _ Conseguently, Norwegian h_ealth
considered difficult to reach through traditional communication authorities have used awiderange of platformsto communicate
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with these groups during the pandemic: public COVID-19
websites, traditional media outlets such as television, radio,
boards and printed adverti sements, aswell as content marketing,
contextual digital ads, targeted cell phone messaging,
influencers, and a wide array of social media such as Twitter,
Instagram, Snapchat, TikTok, YouTube, and Facebook. Certain
migrant groups have seen particularly high COVID-19
prevalence and low test rates [5], and socia media campaigns
can be crucial to reach these groups. Although such campaigns
have been monitored in housein terms of outreach and reactions
onthe social mediaplatform, their effects on behavioral change
have not been assessed.

Testing is key to detecting cases and limiting outbreaks. In this
study, we aimed at assessing whether a targeted social media
advertising campaign encouraging selected migrant groups to
get tested affected testing behavior (ClinicalTrials.gov
NCT04866589; protocol isprovided in Multimedia Appendices
1 and 2). The intervention described in this paper was an
extension of the “Get tested” campaign, which had been
launched after the Norwegian Institute of Public Health (N1PH)
published findings that indicated higher rates of undetected
cases among certain migrant groups compared to the general
population; that is, lower test rates, higher test positivity rates,
and higher rates of hospitalization [1]. The “Get tested”
campaign was a part of a larger effort directed at the migrant
population, which included drop-in testing stations [6] and
dialogue meetings with migrant groups.

The campaign was launched by the end of May 2021, when the
COVID-19 incidence rate in Norway was decreasing, but the
test positivity rate—that is, the share of all tests that are
positive—remained high in many migrant groups [5].
Furthermore, there were indications of confusion concerning
when to test and whether testing was free. In order to assessthe
campaign’s effect on the rates of testing, we ran a cluster
randomized trial with users of Facebook. According to numbers
from the | psos SoM e-tracker, 82% of the Norwegian population,
aged >18 years, have aprofile, and 69% of them are daily users
on this social media platform [7]. The campaign targeted users
residing in Norway, who were born in Eritrea, Irag, Pakistan,
Poland, Russia, Somalia, Syria, and Turkey. The groups were
chosen because of their previous high test positivity levels. This
study aimed to establish whether the targeted Facebook
campaign increased the rate of testing in the selected migrant
groups.

Methods

Trial Design

The trial was designed as a parallel group, 2-arm, superiority
cluster randomized trial. The clusters—that is, municipalities
and city districts—were allocated either to the intervention
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group or to the control group, where the intervention group
received the campaign message and the control group did not
receive the campaign message. All municipalitiesor city districts
with at |east one person in the target group were included in the
study. Randomization was carried out at the cluster level asit
was not technically possibleto target the campaign to individual
persons. The clusters were split evenly between treatments
through block randomization with block size two. Before block
randomization took place, the list of municipalities and city
districts were sorted in accordance with the total number of
migrantsresiding in each area. Partial conceal ment was ensured
asteam member 1 created and sorted thelist, while team number
2 created alist of pairwise random orders of pairs of A and B,
using randomization software [8]. Team number 3 combined
thesetwo lists.

Intervention

Norwegian headlth authorities have, since the onset of the
pandemic, carried out campaigns on social media directed
toward the migrant population, using language-based and
geographic targeting segments. In December 2020 a“ Get tested”
campaign was launched, aiming to increase the test rate among
migrant populations. Prior to our trial, there were indications
of an increased disinterest toward the message, as measured by
reach and reactions, and the campaign was paused. To prevent
message fatigue [9,10], campai gh messages were continuously
reviewed, performance measured and customized, and A/B
testing conducted—thisinvolved testing different colors, visuas,
or creatives to determine which visual received more attention
and thetime spent on the message. Asthe " Get tested” campaign
had been running for a while, there was by the end of May a
small concern that the public had become disengaged or blind
to the message; hence, it was decided to roll out new versions.
The new versions used short, direct messaging on an A/B-tested
colored background. The message remained the same.

We decided that the distribution of the new campaign would
be randomized by municipality or city district in order to
facilitate an effect evaluation. The content of the relaunched
campaign was a sponsored Facebook post from the Norwegian
Directorate of Health, distributed in Tigrinya, Polish, Urdu,
Somali, Russian, Kurmanji, English, Arabic, Turkish, and
Sorani, and focused on theimportance of testing for COVID-19
and that testing is free of charge and easy to take. The English
message read the following: “COVID-19 tests are free, smple,
and completely safe. Get yourself tested to stop the spread of
theinfection.” Facebook users were free to comment under the
post and to share it. Figure 1 shows a screenshot of the post in
Polish. Facebook was chosen asaplatform in particular because
of the high number of Facebook users in Norway in general,
and because this platform allowed us to target the position of
users with high accuracy.
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Figure 1. Screenshot of the social media post in Polish.
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The campaign was disseminated using targeted Facebook Ads
and was launched separately for each municipality or city district
and each language. Target groups on Facebook were created
by specifying the geographic position and language setting. It
was not possible to launch a Facebook campaign when fewer
than 100 users matched the targeting criteria. In cases where
not enough users matched the language setting, target groups
wereformed on the basis of behavioral attributes such as“living
abroad,” and interest segments specific to the users native
country. Examples of the latter are as follows: “ Syria national
football team,” “BBC Urdu,” and “Turkish Kurdistan.” At the
time of the trial, Somali and Tigrinya were not available as
languages on Facebook. Userswho spoke these languageswere
solely targeted on the basis of behavioral attributes. Lastly, the
English campaign was disseminated on the basi s of the attribute
“living abroad” and the English user language setting.

The campaign was live for a 7-14—day period. The variation in
timing was due to the time needed to roll out all the campaigns.
Of the 117,436 participants in the intervention group, 52,565
lived in areas where it was possible to target the campaign in
accordance with Facebook’s language settings, 58,336 lived in
areas where it was only possible to target the campaign on the
basis of behaviora attributes or interests, and 4700 lived in
areas whereit was not possible to launch the campaign, neither
based on the participants’ background or language. We cannot
know for certain to what extent the intervention group, living

https://www.jmir.org/2022/3/e34544

XSL-FO

RenderX

D Kommenter

d) Del

in areas where the campaign was rolled out in their language,
was actually exposed to the intervention.

Participants

The sampleincluded 233,903 personswith aNorwegian national
identity number, who are registered asaresident of aNorwegian
municipality or city district (in Oslo, Bergen, and Trondheim),
aged 18 yearsor older at the time of assignment, and registered
are as having been born in Eritrea, Iraq, Pakistan, Poland,
Russia, Somalia, Syria, or Turkey.

Data Sour ce and Outcomes

We used registry datafrom the emergency preparednessregister
for COVID-19 (Beredt C19), which was established by the
NIPH in April 2020 [11]. The register contains data on all
individuals in the Norwegian Population Register. Individuals
were linked across data sources and over time, using an
encrypted version of the unique personal identification number
provided for every resident of Norway at birth or upon first
immigration. In this study, we used individual data from the
Norwegian Surveillance System for Communicable Diseases
(MSIS) and the National Population Register. MSIS contains
data on al polymerase chain reaction (PCR) and rapid tests
taken in Norway at official test stations.

Data were aso obtained from Facebook on whether it was
possible to roll out the campaign, and on the reach, exposure,
and frequency of the campaigns that were run in each cluster.
These data were anonymized and used only in descriptive
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analyses, as data from Facebook cannot be linked directly to
data on testing.

Data were aggregated into two time periods: baseline data
included data collected 14 days to 1 day before the campaign
commenced. Outcome data were measured from day 1 to day
14 and from day 1 to day 21 after the campaign started. Day
zero was excluded from the analysis. The exclusion of day zero
was prespecified in the protocol, and the rationale was that it
was unlikely that the effects of the campaign could be observed
on thefirst day.

The outcome was a dichotomous variable, measured at the
individual level, indicating whether a person had taken a PCR
or antigen test for SARS-CoV-2.

Time invariant covariates included country of birth, sex, and
age. These variableswere obtained from the National Population
Register.

Statistical Analysis
The coefficient of interest was 3; in regression analysis:

Vit = Qjiip + By Treated; + Bayig + XiBs + &jjipe,

where yjj;;; indicates whether the individual i in municipality
or city district j has taken a COVID-19 PCR or rapid antigen
test during the 2 weeks the campaign lasted. v, is the baseline
valueindicating whether theindividual i hastakenaCOVID-19
test in the 2 weeks prior to campaign commencement. We adjust
for the baseline value asis customary in randomized controlled
trials (RCTs) [12,13]. X; isavector of control variables.

Asthe outcome is binary, measured at the individual level, and
the treatment was assigned at the cluster level, j, multilevel
logistic regression analysis was performed to account for
intraclass correlation.

The main specification does not take into account that it was
not possible to administer the intervention in every municipality
or city district assigned to the intervention group. As such, the
results represent an “intention to treat” estimate.

Sample Size Estimation

The sample size relied on the number of persons aged 18 years
and older, born in Eritrea, Pakistan, Poland, Russia, Somalia,
Syria, or Turkey, and residing in Norway. The number of
languages and countries was determined by the availability of
campaign material in the different languages, the distribution
of these groups across Norway, and the size of the groups. The
language groups were also selected on the grounds of a higher
test positivity rate as opposed to the general population. Thus,
our sample consisted of all eligible individuals, not a selected
sample. Consequently, we performed no prior sample size
estimation.

Ethicsand Privacy Issues

This study does not qualify as health research in the legal sense
and hence does not need formal ethics approval. Participant
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consent was waived because this study was an evaluation of an
intervention, using anonymous registry data already collected.

Personal data protection was ensured through the rigorous set
up of the Beredt C19 where data on testing and country of birth
were linked to the encrypted version of the unique personal
identification number. Data from Facebook were collected and
aggregated by Mindshare, and could not be linked directly to
the registry data.

Results

The campaign was live from June 1 to June 14, 2021. In 119
out of 189 municipalities or city districts, the campaign was
rolled out on June 1, while in the remaining 70 municipalities,
the campaign waslivefrom June 6, 2021. Intotal, the campaigns
reached more than 351,000 individual users. The users were
likely exposed to the same campaign several times but in a
different language, which was expected, as there were multiple
languages per target country. The number of individual users
far exceeds the 233,903 persons included in our target group,
which likely entailsthat it also reached other users; for example,
nonmigrant users, nonmigrants born to migrant parents, or
migrants not born in 1 of the 8 target countries.

Summary statistics on the sample that was randomized are
shown in Table 1 (Figure S1 in Multimedia Appendix 3 shows
their localization on the map). The different migrantswere quite
evenly distributed between the intervention and control groups.
In total, 42.7% of individuas in the intervention group and
42.2% of those in the control group were female. The average
age was 41 years in the intervention group and 42 yearsin the
control group. The average cluster sizes were similar in the
intervention and control groups.

A striking difference between the groups is the preintervention
COVID-19 fortnightly incidence rate, indicating that the
randomization process did not yield a completely balanced
sample. The number of fortnightly cases was much higher in
the intervention group (123.6 cases per 100,000 population)
than in the control group (79.6 cases per 100,000 popul ation).
Thisdifferenceislikely to haveinfluenced postoutcometesting,
as the test-isolate-trace-quarantine strategy implies that a high
number of personswill betested in conjunction with COVID-19
outbreaks. In Figure S2 in Multimedia Appendix 3, we show
that the higher number of casesisdriven by afew observations,
notably outbreaks in Hammerfest and Larvik municipalities.
We therefore controlled for whether the individual had taken a
COVID-19 test during the baseline period, and conducted a
separate sensitivity analysis where we excluded the two pairs
of clusters with the biggest preintervention differences in
COVID-19 incidence.

Figure 2 shows the proportion tested daily in the intervention
and control groups. The proportion of individuals tested daily
in the intervention group was higher than that in the control
group on most days both before and after the intervention was
carried out.
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Table 1. Baseline demographic characteristics of participants and clusters by experimental arm (N=233,903).

Variable Intervention group (n=117,436) Control group (n=116,467)

Individual-level characteristics
Gender, n (%)
Female 50,194 (42.7) 49,176 (42.2)
Mae 67,242 (57.3) 67,291 (57.8)
Country of birth, n (%)

Eritrea 9562 (8.1) 9662 (8.3)
Irag 11,395 (9.7) 10,256 (8.8)
Pakistan 12,153 (10.3) 8387 (7.2)
Poland 45,319 (38.6) 49,247 (42.3)
Russia 8107 (6.9) 9204 (7.9)
Somalia 12,575 (10.7) 12,192 (10.5)
Syria 11,425 (9.7) 12,057 (10.4)
Turkey 6900 (5.9) 5462 (4.7)
Age, mean (SD) 41 (12) 40 (12)

Cluster-level characteristics

Clusters, n 191 191

Cluster size, mean (SD; range) 609.8 (1154.5; 5-6931) 614.8 (1186.8; 2-7804)
Population, n (mean) 2,858,940 (14,968.3) 2,649,940 (13,874.0)
COVID-19 baseline fortnightly incidence (per 79.6 123.6

100.000)

Figure 2. Thedaily proportion of the participants tested in the control and in the intervention groups. Error bars represent 95% Cls.
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Table 2 and Table S2 in the Multimedia Appendix 4 display
the results of regression analysis. The odds ratio (OR) for the
intervention group was 1.17 (95% CI 1.05-1.30; P=.004); that
is, the campaign had a significant positive effect on the
likelihood of undergoing a COVID-19 test. Whether a person
had taken a COVID-19 test during the baseline period was a
strong predictor of whether that person would take atest during
the follow-up period (OR 5.34, 95% CI 5.12-5.56; P=.001).
Controlling for age and sex did not affect the effect estimate.

Figure 3 shows the predicted probability of undergoing a
COVID-19test inthe 14-day follow-up period—thiswas 4.82%
(95% CI 4.47%-5.18%) in the control group (areas without
exposure to the campaign) and 5.58% (95% CI 5.20%-5.99%)
intheintervention group (areas with exposure to the campaign).
The 0.76 percentage point difference between the control and
intervention groups convertsto a15.7% relative increase in test
rates attributed to the campaign.

Table 2. Results of regression analysis.

Elgersmaet al

Table S1 in the Multimedia Appendix 3 shows the effects of
the campaign when the follow-up period was 1-21 days after
the campaign commenced rather than 1-14 days considered for
our main analysis. The effect on testing remained significant
(OR1.13,95% CI 1.02-1.25; P=.02). Theresultsare a so robust
to the exclusion of thetwo pairswith the largest preintervention
(baseline) differences in COVID-19 incidence. When we
examined whether the effects differed in accordance with which
targeting criteriawas used to segment target groups, the results
show that targeting based on the users’ language settingsyielded
alarger effect (OR 1.29, 95% CI 1.16-1.44; P<.001) than that
based on behavioral attributes or interest (OR 1.11, 95% ClI
1.00-1.24; P=.045). Not surprisingly, there was no significant
difference in testing rates between individuals in the control
group and those in areaswhere it was not possibleto launch the
campaign (OR 0.99, 95% CI 0.83-1.18; P=.89).

Predictors Tested (1-14 days) Tested (1-14 days)®
Oddsratio (95% CI) P vaue Oddsratio (95% CI) P value

Intercent 0.04 (0.04-0.05) <.001 0.04 (0.03-0.04) <.001
Intervention group 1.17 (1.05-1.30) .004 1.17 (1.05-1.30) .004
Tested precampaign 5.34 (5.12-5.56) <.001 5.24 (5.03-5.46) <.001
Female N/AC N/A 1.25(1.21-1.30) <001
Age (years)

25-39 N/A N/A 1.13 (1.06-1.21) <.001

40-44 N/A N/A 112 (1.04-1.21) .003

45-49 N/A N/A 1.18(1.09-1.27) <.001

50-59 N/A N/A 1.11 (1.03-1.19) .007

60-70 N/A N/A 1.02 (0.93-1.11) 68

>70 N/A N/A 0.65(0.56-0.76) <.001

M odel adjusted only for baseline value.
bModel adjusted for baseline value, gender, and age.
°N/A: not applicable.
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Figure 3. Predicted probabilities of conducting a COVID-19 test in the 14-day follow-up period. Error bars represent 95% Cls.
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Discussion

Principal Findings

We conducted this trial to assess the effect of a targeted social
media campaign on the rates of testing among Norwegian
residentsbornin Eritrea, Irag, Pakistan, Poland, Russia, Somalia,
Syria, or Turkey. We found a 15.7% relative increase in the
proportion taking a COVID-19 test among those who were
exposed to the campaign, or an absolute increase of 0.76
percentage points. A distinctive feature of this trial, that
strengthens the significance of our findings, was that we were
able to assess the effects on actual behavior and not only on
intentions or beliefs[14].

We found that targeting in accordance with the users' language
setting yielded a larger effect than that based on behavioral
attributes or interest. The content and message remained the
same for both targeting approaches. A probable explanation is
that the targeting based on users’ language settings reached a
higher share of the participants than that based on behavioral
attributes or interests.

Comparison With Prior Work

We are aware of some trials with asimilar objective, assessing
the effects of socia media campaigns on COVID-19—related
preventive behavior, COVID-19 knowledge, and intent toward
COVID-19 prevention.

We identified 3 RCTs that test the effect of socid media
campaigns on COVID-19 prevention knowledge. Alsan et al
[15] examined how messages read by physicianswho varied in
age, gender, race, and ethnicity influenced knowledge, beliefs,
and practices related to COVID-19. Physician-delivered

https://www.jmir.org/2022/3/e34544
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messages increased knowledge of COVID-19 symptoms and
prevention methods for Black and Latinx respondents. The
resultsillustrate that tail oring the message to the targeted groups
may increase the effectiveness of the interventions. Similarly,
Vandormael et a [16] have conducted a web-based RCT to
investigate the effect of ashort video on improving COVID-19
prevention knowledge and behavioral intent toward COVID-19
prevention. They concluded the following: “Short, wordless,
animated videos, distributed by health authorities via social
media, may be an effective pathway for rapid global health
communication during health crises’ [16]. Lastly, the results
of Alataset a [17] suggest that celebrity endorsement in asocial
media campaign in Indonesia influenced beliefs about
vaccination and knowledge of immunization.

Only Breza et a [18] investigated how social media
advertisements affect actual COVID-19 preventive behavior.
They showed that short messages recorded by hedth
professionals before the winter holidays in the United States
and sent as advertisements to social media users led to
reductionsin travel (—0.993 percentage pointsin high-intensity
counties, P=.002) and adecreasein COVID-19 infection at the
zip code level in the 2-week period starting 5 days post holiday
(3.5%, P=.01) [18].

Our results are aligned with those of the af orementioned studies.
We demonstrated that targeted advertisements on social media
with short, simplified messages can be a valuable tool in the
authorities toolbox in times of a pandemic. Targeted
advertisements can reach audiences that are not easily reached
by traditional modes of communication. Furthermore, conveying
the message in the mother tongue of the audience can increase
trust in the message, although we did not test this specifically.
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The effect size was small, which was not unexpected,
considering that the COVID-19 prevalence was quite low in
the weeks before campaign onset, and that theintervention was
a part of a longer ongoing campaign. Norway saw a large
increase in test rates among migrants toward the end of 2020
andin early 2021, after the” Get tested” campaign waslaunched
and amid media attention on the high incidence of COVID-19
among migrant groups [19]. It is therefore likely that toward
the end of 2021, the target groups were experiencing a certain
advertisement fatigue, and that the main message of the
campaign was well known both in the control group and the
intervention group.

Limitations

There are some limitations associated with the findings of this
study. First, the design of thetrial limited the scope and content
of the campaign, and the likely external validity. Because we
needed to roll out separate campaigns in all areas, it was too
arduous to also put out videos or other types of campaign
material. In area-life setting, it would not be necessary to limit
users to a very specific geographic unit, the costs of
administrating the campaign would be lower, and there would
be room for other modes of communication.

Another limitation was that it was not possible to identify the
exact effect of actually seeing the posts on testing behavior, as
data on reach could not be directly linked with registry dataon
testing. We know that 82% of the population aged 18 years or
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older has a Facebook profile [7], but thisis only one of many
social mediaplatforms. Nevertheless, the total number of users
speaking different languages, who were reached, suggests that
alarge share of the target group was exposed to the campaign.

A related limitation isthat the campaign may have had spillover
effects on the control group; for example, persons in the
intervention group may have shared the post to their Facebook
friends and followers. Such organic reach could not be
measured, nor was it avoidable. Similarly, the message could
have spread from the intervention group to the control group
by word of mouth. Spillover effects may have led to an
underestimation of the true effect.

Future research could look into effects of communication
campaigns on other types of COVID-19 preventive behavior.
We aso suggest that future campaigns consider using the
emergency broadcast capability inherent in cell phone services
to deliver targeted advertisements.

Conclusions

Seeing a native-language post on Facebook, in aclear language
easily understood manner regardless of health literacy,
explaining that testing is simple and can be taken at no cost
rendered our target group more likely to take a COVID-19 test.
This study demonstrated that targeted socia media
advertisements sponsored by health authorities can influence
individual behavior in an infection control—friendly direction
during a pandemic.
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