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Abstract

Background: A low test positivity rate is key to keeping the COVID-19 pandemic under control. Several migrant groups in
Norway have seen higher rates of confirmed COVID-19 and related hospitalizations, while test positivity has remained high in
the same groups. Social media sponsored ads have been an important part of the government’s strategy to reach these groups.

Objective: In this study we aimed to investigate whether such a targeted Facebook campaign increased the rate of testing in
certain migrant groups.

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

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

Conclusions: Our targeted social media intervention led to a modest, but potentially important, increase in test rates among
migrants in Norway. Clinical Trial: ClinicalTrials.gov Identifier NCT04866589.
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Original Paper

Evaluation of a social media campaign to increase COVID-19 testing in
migrant groups: A cluster randomized trial

Abstract 

Background 
A low test positivity rate is key to keeping the COVID-19 pandemic under control. Several migrant
groups in Norway have seen higher rates of confirmed COVID-19 and related hospitalizations, while
test  positivity has remained high in the same groups.  Social  media sponsored ads have been an
important part of the government’s strategy to reach these groups. 
Objective
In this study we aimed to investigate whether such a targeted Facebook campaign increased the rate
of testing in certain migrant groups.
Methods
We randomly assigned 386 Norwegian municipalities and city districts, to intervention or control
groups. Individuals born in Syria, Pakistan, Eritrea, Turkey, Russia and Iraq residing in intervention
areas were targeted with a social media campaign aiming at increasing the COVID-19 test rate. The
campaign message was in simple language and conveyed in the users’ main language or in English. 
Results 
During the follow-up period of two weeks, the predicted probability of conducting a COVID-19 test
was 4.82 % (CI: 4.47 % - 5.18 %) in the control group, and 5.58 % (CI: 5.20 % - 5.99 %) in the
intervention group (P=.004). 
Conclusion
Our targeted social media intervention led to a modest, but potentially important, increase in test
rates among migrants in Norway.
Trial registration
ClinicalTrials.gov Identifier NCT04866589.
Keywords:  COVID-19;  SARS-CoV-2;  social  media  campaign;  cluster  randomized  trial;  non-
pharmaceutical interventions; migrants.
Introduction
Many migrant groups have been disproportionally affected by COVID-19 in Norway [1-2]. These
groups are also considered hard to reach through traditional modes of communication like news
outlets and public websites [3-4]. Adapting, translating and targeting communication to ensure equal
access to information regardless of health literacy- and language skills, is an important part of crisis
communication. Consequently, Norwegian health authorities have used a wide range of platforms to
communicate to migrant groups during the pandemic. In particular, the use of social media platforms
has been crucial when targeting specific groups with high COVID-19 incidence and/or low testing
rates [5]. Although the campaigns have been evaluated in terms of outreach and reactions on the
social medica platform, the effects on behavioural change have not been assessed. 
Testing is key to detecting cases and limiting outbreaks. In this study we aimed at assessing whether
a  social  media  advertising  campaign encouraging selected  migrant  groups  to  get  tested  affected
testing behaviour (ClinicalTrials.gov Identifier NCT04866589, Protocol in Multimedia Appendix 1).
The intervention described in this paper was part of the “Get tested”-campaign which was launched
after the Norwegian Institute of Public Health (NIPH) published findings that indicated higher rates
of undetected cases among certain migrant groups compared to the general population, i.e. lower test
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rates, higher test positivity rates and higher rates of hospitalizations [1]. The campaign was a part of
a larger effort directed at the migrant population. Other interventions aiming at lowering barriers to
testing, including drop-in testing stations, were implemented in conjunction with the campaign [6].
By the end of May 2021, the COVID-19 incidence rate in Norway was falling, but the test positivity
rate remained high in many migrant groups [5]. Furthermore, there were indications of confusion
around when to test and whether testing was free. In this context we ran a clustered randomized trial
with users of Facebook. This is a social media platform where, according to numbers from the Ipsos
SoMe-tracker, 82 % of the Norwegian population 18 and older have a profile, and 69 % are daily
users [7]. The campaign targeted users residing in Norway, born in Eritrea, Pakistan, Poland, Russia,
Somalia, Syria or Turkey.

Methods

Trial Design

The trial was designed as a parallel group, two-arm, superiority randomized trial. The clusters, i.e.
municipalities and city districts, were allocated either to the intervention or to the control group. All
municipalities or city districts with at least one person in the target group were included in the study.
Randomization was carried out at the cluster level as it was not technically possible to 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 according to the total number of migrants residing in each area. Partial
concealment was ensured as team member 1 created and sorted the list, while team number 2 created
a list of pairwise random orders of pairs of A and B, using randomization software [8]. Team number
3 combined these two lists. 

Intervention

Norwegian health authorities have since the onset of the pandemic carried out campaigns on social
media  directed  towards  the  migrant  population,  using language-  and geographic  based  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 to the
message, as measured by reach and reactions. To prevent message fatigue, the campaign was paused
for two weeks, and redesigned with new colours and visuals. The message remained the same. The
campaign  was  then  relaunched,  but  this  time  it  was  carried  out  as  an  intervention  in  a  cluster
randomized trial 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 and Sorani, on the importance of testing for COVID-19 and that testing is free of change and
easy. The English message read: “COVID-19 tests are free, simple, and completely safe. Get yourself
tested to stop the spread of the infection”. Facebook users were free to comment under the post and
to share it. Figure 1 shows a screenshot of the post in Polish. 
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Figure 1: Screenshot of the social media post in Polish.

The campaign was disseminated using targeted Facebook ads, and was launched separately for each
municipality/city district, and each language. In addition to geographic position, target groups were
formed on the basis of language setting or behavioural attributes such as “living abroad”, and interest
segments that are specific for the users’ native country.  Some examples of the latter  are:  “Syria
national football team”, “BBC Urdu”, “Turkish Kurdistan”. It is not possible to launch a Facebook
campaign if too few users match the targeting criteria.
The campaign was live for a 7 to 14 days 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 based on Facebook user language setting, 58 336
lived in areas where it was only possible to target the campaign based on behavioural attributes or
interests, and 4 700 lived in areas where it was not possible to launch the campaign, neither based on
the  participants’  background  or  language.  We  do  not  know  to  what  extent  members  of  the
intervention group living in an area where the campaign in their  language was rolled out,  were
actually exposed to the intervention. 

Participants

The  sample  was  defined  as  all  233 903  persons  with  a  Norwegian  national  identity  number,
registered as a resident of a Norwegian municipality or city district (in Oslo, Bergen and Trondheim),
aged 18 or older at the time of assignment, and registered as born in either Eritrea, Pakistan, Poland,
Russia, Somalia, Syria or Turkey.
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Data source and outcomes

We utilized registry data  from the emergency preparedness  register  for COVID-19 (Beredt  C19),
which was established by the NIPH in April 2020 [9]. Individuals could be 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 data from the
Norwegian Surveillance System for Communicable Diseases and the National Population Register. 
Data was aggregated into two time periods: Baseline data included data collected 14 days to 1 day
before the campaign commenced. Outcome data was 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 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 variables were obtained
from the National Population Register. 
Data was also 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. This data was
anonymized and used only in descriptive analyses.

Statistical Analysis

The coefficient of interest is β1  in the regression:
y j [i ]1=α j[i ]+β1Treated i+β2 y i 0+ X i β3+ε j [i] t ,

where  y j [i ]1  is  whether  the  individual  i in  municipality  /city  district  j has  taken  a  COVID-19
polymerase chain reaction (PCR) or rapid antigen test during the two weeks the campaign lasted. y i 0

is the baseline value, here whether the individual i has taken a COVID-19 test in the two weeks prior
to the campaign commenced [10]. X i  is a vector of control variables. 
As the outcome is binary, measured on the individual level, and the treatment was assigned on the
cluster  level,  j,  multilevel  logistic  regression  analysis  was  performed  to  account  for  intra  class
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 and older, born in Eritrea, Pakistan, Poland,
Russia,  Somalia,  Syria  and Turkey, residing in Norway.  The number of languages/countries was
determined based on the availability of campaign materials in the different languages, the spread 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. 

Ethics and privacy issues

This study does not qualify as health research in the legal sense, and hence does not need formal
ethics  approval.  Participant  consent  was  waived  due  to  this  study  being  an  evaluation  of  an
intervention, utilizing anonymous registry data already collected. 
Person data  protection was ensured through the  rigorous set  up of  the Emergency preparedness
register  for  COVID-19 (Beredt  C19)  where  data  on  testing  and  country  of  birth  was  linked  to
encrypted version of the unique personal identification number. Data from Facebook was collected
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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 / city districts
the campaign was rolled out on June 1., while in the remaining 70 the campaign was live from June
6, 2021. In total, the campaigns reached over 351 000 users, i.e. far more than the 233 903 persons
included in our target group. However, this number is somewhat misleading, as there was likely
some degree of overlap between the different language groups, i.e. different language campaigns
may have reached the same user. Also, some of the users may be non-migrants, non-migrants born to
migrant parents or migrants not born in one of the eight 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  migrants were quite
evenly distributed between the intervention- and the control group. 42,7 % in the intervention group
and 42.2 % in the control group were female. Average age was 41 in the intervention group and 42 in
the control group. The average cluster size was similar in the intervention and in the control group. 
A striking difference between the groups is the pre intervention COVID-19 fortnightly incidence
rate, indicating that the randomization process did not lead to a completely balanced sample. The
number of fortnightly cases was much higher in the intervention group than in the control group,
123.6 and 79.6 cases per 100 000. This difference is likely to have influenced post outcome testing,
as the test-isolate-trace-and-quarantine strategy implies that a high number of persons will be tested
in conjunction with COVID-19 outbreaks. In Figure S2 in the Supplementary Appendix 3 we show
that the higher number of cases is driven by a few observations, notably outbreaks in Hammerfest
and Larvik municipalities. We attempt to bypass this by adjusting for whether the individual took a
COVID-19 test in the baseline period and by conducting a separate sensitivity analysis.

Table 1: Baseline demographic characteristics of participants and clusters by experiment arm

Variable    Intervention group  Control group 
Individual level characteristics 

Observations, n (%)    117436  (50.2 %)  116467  (49.8 %) 
Gender, n (%) 

Female  50194  (42.7 %)  49176  (42.2 %) 
Male  67242  (57.3 %)  67291  (57.8 %) 

Country of birth, n (%) 
Eritrea  9562  (8.1 %)  9662  (8.3 %) 

Iraq  11395  (9.7 %)  10256  (8.8 %) 
Pakistan  12153  (10.3 %)  8387  (7.2 %) 
Poland  45319  (38.6 %)  49247  (42.3 %) 
Russia  8107  (6.9 %)  9204  (7.9 %) 

Somalia  12575  (10.7 %)  12192  (10.5 %) 
Syria  11425  (9.7 %)  12057  (10.4 %) 

Turkey  6900  (5.9 %)  5462  (4.7 %) 
Age, mean (sd)    41  (12)  40  (12) 

Cluster level characteristics 

Number of clusters    191  191 
Average cluster size (sd)

[min, max] 
  609.8 (1154.5) [5, 6931])  614.8 (1186.8) [2, 7804]) 

Population, n (mean)    2 858 940 (14 968.3)  2 649 940 (13874) 
COVID-19 baseline fortnig   79.6  123.6 
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htly incidence (per
100.000) 

Figure 2 shows the proportion tested daily in the intervention- and control groups. The proportion
tested daily in the intervention group was higher in the control group most days, both before and
after the intervention was launched.

Figure  2: The daily proportion of the participants tested in the control- and in the intervention group. Errorbars represent 95 %
confidence intervals.

Table 2 displays the regression results. The odds ratio for the intervention group was 1.17 (95% CI
1.05, 1.30, P= .004), i.e. the campaign had a statistically significant positive effect on the likelihood
of conducting a COVID-19 test. Whether a person had taken a COVID-19 test before the campaign
was a strong predictor of whether that person would take a test after. Controlling for age and sex did
not affect the effect estimate. 
Table 2: Regression results

   Tested(1-14 days)  Tested(1-14 days) 

Predictors  Odds Ratios  CI  P value Odds Ratios  CI  P value

(Intercept)  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 
pre-capaign 

5.34  5.12 – 5.56  <.001  5.24  5.03 – 5.46  <.001 

Female        1.25  1.21 – 1.30  <.001 

Age 25-39        1.13  1.06 – 1.21  <.001 

Age 40-44        1.12  1.04 – 1.21  .003 

Age 45-49        1.18  1.09 – 1.27  <.001 

Age 50-59        1.11  1.03 – 1.19  .007 

Age 60-70        1.02  0.93 – 1.11  .68 

Age 70+        0.65  0.56 – 0.76  <.001 

Random Effects 
σ2  3.29  3.29 
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τ00  0.16 municipality-district  0.16 municipality-district 

ICC  0.05  0.05 

N  382 municipality-district  382 municipality-district 

Observations  233903  233903 

Marginal R2 /
Conditional R2 

0.053 / 0.096  0.059 / 0.102 

 

Figure 3 show the predicted probability of conducting a COVID-19 test in the 14-days follow-up
period. It was 4.82 % (CI: 4.47 % - 5.18 %) percent in the control group and 5.58 % (CI: 5.20 % -
5.99 %) in the intervention group. The 0.76 percentage points difference between the control- and
intervention group converts to a 15.7 % relative increase in test rates attributed to the campaign.

Figure 3: Predicted probabilities of conducting a COVID-19 test in the 14-day follow-up period. Error bars represent 95 % confidence
intervals.

In Table S1 in the Multimedia Appendix 3 we display the effects of the campaign when the follow-up
period was 1-21 days after the campaign commenced rather than 1-14 days use for our main analysis.
The effect on testing remained significant (OR: 1.13, CI: 1.02 – 1.25, P = .015). The results are also
robust to the exclusion of the two pairs with the biggest pre-intervention differences in COVID-19
incidence. When we examined whether the effects differed by how it was segmented, the results
show that targeting according to the users language settings yielded a larger effect (OR: 1.29, CI:
1.16 - 1.44, P<.001), than targeting based on behavioural attributes or interest (OR: 1.11, CI: 1.00 –
1.24,  P  =.045).  Not-surprisingly  there  was  no  significant  difference  in  testing  rates  between
individuals in the control group and individuals in areas where it was not possible to launch the
campaign (OR: 0.99, CI: 0.83 – 1.18, P = .89).

Discussion
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Principal Results

We conducted this trial to assess the effects of a targeted social media campaign on increasing the
rates of testing among specific migrant groups. We found a 15.7 % relative increase in the proportion
taking a COVID-19 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 behaviour and not only on intentions or beliefs
[11]. 

Comparison with Prior Work

We are aware of some trials with a similar objective, assessing the effects of social media campaigns
on COVID-19 related preventive behaviour, COVID-19 knowledge and intent towards COVID-19
prevention. 
We  have  identified  three  RCTs  that  test  the  effect  of  social  media  campaigns  on  COVID-19
prevention knowledge: Alsan et al. examined how messages read by physicians who varied in age,
gender, race and ethnicity influenced knowledge, beliefs and practices related to COVID-19 [12].
Physician-delivered  messages  increased  knowledge  of  COVID-19  symptoms  and  prevention
methods for Black and Latinx respondents. The results illustrate that tailoring the message to the
targeted groups may increase the effectiveness of the interventions. Similarly, Vandormael et al. have
conducted an online RCT to test the effect of a short video on improving COVID-19 prevention
knowledge  and  behavioural  intent  toward  COVID-19  prevention[13].  They  concluded:  “Short,
wordless, animated videos, distributed by health authorities via social media, may be an effective
pathway for rapid global health communication during health crises.”[13]. Lastly, results from Alatas
et al. suggest that celebrity endorsement in a social media campaign in Indonesia influenced beliefs
about vaccination and knowledge of immunization [14]. 
Only  Breza  et  al.  have  investigated  how  social  media  ads  affect  actual  COVID-19  preventive
behaviour.  They showed that  short  messages  recorded by health  professionals  before  the  winter
holidays in the United States and sent as ads to social media users, led to reductions in travel (-0.993
percentage points in high-intensity counties, P =.002) and a decrease in COVID-19 infection at the
zip code level in the two-week period starting five days post-holiday (3.5 percent, P = .013) [15]. 
The results from our trial align with results from these studies. We demonstrated that targeted ads on
social media with short simplified messages can be a valuable tool in the authorities’ toolbox in times
of a pandemic. Targeted ads 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. 
The size of the effect was moderate,  which was not unexpected considering that the COVID-19
prevalence was quite low in the weeks before campaign onset, and that the intervention was a part of
a longer ongoing campaign. Norway saw a large increase in test rates among migrants towards the
end of 2020 and in early 2021, after the “Get tested”-campaign was launched and amidst media
attention on high incidence of COVID-19 among migrant groups [15]. It is therefore likely that the
target groups by end of May 2021 was experiencing a certain ‘ad 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 to the findings of this study. Firstly, the design of the trial 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 a real life setting it would not be necessary to limit users to a very specific geographic
unit, and the costs of administrating the campaign would be lower and there would be room for other
modes of communication. 
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Another limitation was that it was not possible to identify the exact effect of actually seeing the posts
on testing behaviour, as data on reach could not be directly linked with registry data on testing. We
do know that 82 % of the population 18 or older has a Facebook profile [7], but this is only one of
many social media platforms. Nevertheless, the total number of users in different languages that were
reached does suggest that a large share of the target group was exposed to the campaign. 
A related limitation is that the campaign may have had spill over effects on the control group, e.g.
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. Spill over effects may
have led to an underestimation of the true effect.

Conclusions

Seeing a post on Facebook in your native language, in a simple language explaining that testing is
simple and free made our target group more likely to go and take a COVID-19 test.  This study
demonstrated  that  ads  on  social  media  sponsored  by  health  authorities  can  influence  individual
behaviour in an infection control friendly direction in times of a pandemic. 
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Screenshot of the social media post in Polish.
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The daily proportion of the participants tested in the control- and in the intervention group. Errorbars represent 95 % confidence
intervals.
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Predicted probabilities of conducting a COVID-19 test in the 14-day follow-up period. Error bars represent 95 % confidence
intervals.
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