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No evidence for added value of introducing mandatory COVID-19 testing for
international travellers entering Norway with a valid EU digital COVID certificate

Ingeborg Hess Elgersma @, Elise Svarstad (@, Hilde Klgvstad, Karin Maria Nygard and Anja Brathen
Kristoffersen

Norwegian Institute of Public Health, Oslo, Norway

ABSTRACT

Background: As a response to the emergence of the new Omicron SARS-CoV-2 variant, on December 3, 2021, mandatory
testing after entry to Norway was extended to include international travellers with a valid COVID-19 certificate. We aim to
validate if mandatory testing upon arrival increased the proportion of travellers confirmed with a positive COVID-19 test
after entry.

Methods: We used individual level data on registered travellers linked with data on COVID-19 testing and confirmed
COVID-19 cases. The proportions of confirmed cases among international travellers before and after the requirement were
introduced was analysed with an interrupted times series design.

Results: The proportion of travellers with an EU COVID-19 certificate tested at an official test station increased from 3% to
43% after mandatory testing was introduced. However, the proportion of all travellers confirmed with COVID-19 rose only
marginally with 0.14 percentage point directly after the intervention (p-value .06). The results are limited by the absence of
data on antigen tests taken by the traveller at home and missing data from travellers without a valid Norwegian ID.
Conclusions: Our findings suggest that the benefit of mandatory testing of all international travellers to Norway was mar-
ginal in the period directly after the emergence of the omicron variant. This result must be understood in the context of
free of charge testing at official test centres, a government recommendation on a low threshold to test when experiencing
symptoms in addition to limited surveillance of the compliance of the test after arrival requirement.
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Introduction

COVID-19 screening after international travel has been
mandatory in many countries during the pandemic, but
its effectiveness in detecting infected travellers remain
largely unexplored. In this study we assessed the added
value of a mandatory testing requirement in early
December 2021 in Norway.

As a response to rising numbers of COVID-19 cases,
the Norwegian government expanded the number of
persons that had to register entry to Norway by reintro-
ducing mandatory registration for persons 16years or
older with a valid EU Digital COVID-19 Certificate on 26
November 2021 (https://www.regjeringen.no/no/aktuelt/
nye-tiltak-ved-innreise-til-norge/id2888683/). Prior to this,
registration and testing on arrival was only mandatory
for travellers without a valid EU Digital COVID-19
Certificate. Six days later (2 December 2021), after the
discovery of the omicron-variant, the government issued
changes to the COVID-19 Regulations that stipulated
that also persons arriving in Norway with a valid EU
Digital COVID-19 Certificate must have a COVID-19 anti-
gen test taken at the border (in effect from December
3), or if limited capacity at the border, within 24 h after
arrival  (https://www.regjeringen.no/no/aktuelt/alle-som-
kommer-til-norge-ma-teste-seg-etter-ankomst/id2890574/).
The traveller could, in the latter case, choose whether
the test would be taken at a public testing station or at
home. Tests taken at home were not monitored by a
health professional. If the home-test was positive, the
traveller was obliged to confirm the test result with a
PCR test within 24 h.

The time interval of one week between the new
requirement to register all travellers entering Norway and
the introduction of mandatory testing allowed us to exam-
ine the relationship between the testing requirement on
arrival and the proportion of travellers who were con-
firmed with COVID-19 after entry, using a pre-post design.
If mandatory testing increased the proportion of detected
cases among travellers to Norway, we should see a shift in
the proportion of confirmed cases on arrival from before
to after the requirement was implemented. The aim of this
study was to investigate whether mandatory testing of
travellers led to the detection of a higher proportion of
cases among incoming travellers to Norway with an EU
Digital COVID-19 Certificate. The requirement was intro-
duced in a context when the Norwegian population was
encouraged by authorities to have a low threshold for
testing when symptomatic and when testing was free of
charge at official test centres.
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Materials and methods

Data was obtained from the Norwegian Institute of
Public Health’s (NIPH) Emergency preparedness register
for COVID-19 (Beredt-C19) [1], including data from the
digital entry registration system, provided by the
Directorate for Civil Protection and Emergency Planning.
Data from the entry registration system, e.g. COVID-19
certificate status, is self-registered, and may be errone-
ous, but since what the traveller registered did not
affect whether the traveller could enter Norway during
the study period, there is no reason to assume that this
source of error changed from before to after the manda-
tory testing requirement entered into force.

Within Beredt C-19, data on entry can be linked to
the National Population Registry through the unique
personal identification number (PID). For persons regis-
tered with a valid PID it is possible to track whether
they have been tested for COVID-19 at an official test
station after entering Norway which is registered in the
Norwegian Surveillance System for Communicable
Diseases (MSIS). Travellers who were registered as tested
on arrival were tested within day 0 and day 2 after the
arrival date recorded in the digital entry registration sys-
tem. Tests taken at home were not recorded in MSIS. To
evaluate the reliability of the self-registered data on the
EU Digital COVID Certificate, data on COVID-19 vaccin-
ation from the Norwegian Immunisation Registry
(SYSVAK) was added based on the PID. SYSVAK records
all COVID-19 vaccines administered in Norway, conse-
quently correspondence between COVID-19 certificate
status and vaccine status should be high, but not per-
fect as the pass could also be valid if the person had
recently recovered from COVID-19 or if the vaccine was
administered abroad.

We first calculated the proportion tested on arrival
before and after mandatory testing was introduced and
calculated the 95% binomial confidence interval for
this proportion.

In the main analysis the outcome was the daily pro-
portion of travellers, registered with a valid PID and self-
registered as having a valid COVID-19 certificate, testing
positive for COVID-19 at an official test station on arrival.
We conducted an interrupted time series study by run-
ning a segmented linear regression model [2-4]:

Ye= Bo+ PBit+ ByD:+ PB3ft — Ti]D; + ey,

where Y; represents the outcome, at time t, D; is a
dummy variable coded as 0 in the pre-intervention
period and 1 post-intervention and T; is the time of the
interruption. B, represents the pre-intervention slope, f,
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indicates changes in level immediately after the inter-
vention, and P; whether the slope has changed after
the intervention. We tested for autocorrelation using
Breusch-Godfrey test of first order.

Results

From November 26 to December 12, we found 412 520
registered travellers to Norway. Data on 6 681 travellers
registered before 26 November 2021, lacked information
on EU COVID-19 Certificate and was not included.
Table 1 summarises the sample before (26 Nov 2021-2
Dec 2021) and after mandatory testing was introduced
(3 Dec 2021-12 Dec 2021). The average number of per-
sons who registered each day did not change due to
testing requirement. The correspondence between
COVID-19 vaccine status as reported in SYSVAK and self-
registration was high (above 90%). 113 804 travellers
(29% of all travellers) did not provide a valid PID on
registering their arrival and were thus not included in
the analysis.

Before mandatory testing was introduced, on average
568.9 daily arrivals were tested at an official testing sta-
tion, with an average of 40.9 daily detected cases (on
average 0.24% of all incoming travellers with a valid
PID). After mandatory testing was introduced, 7 183.1
daily arrivals were tested, with an average of 65.6 cases
(0.39% of all travellers with a valid PID).

Figure 1 shows the proportion of all incoming travel-
lers with an EU COVID-19 Certificate and a valid PID
who were tested for COVID-19 on arrival. For persons
with an EU COVID-19 Certificate, the proportion tested
rose from 3.4% to 42.6% after the introduction of man-
datory testing. Some travellers were exempted from the
requirement, but they likely pertain to a very small pro-
portion of all travellers.

Table 2 shows the estimates from the interrupted
times series model. As the Breusch-Godfrey test of first
order autocorrelation was non-significant (p-value .93),
the model was fitted with OLS. The coefficient of
changes in level after the intervention was 0.0014 (p-
value .06, 95% Cl —0.00009 0.00293), and represents a
0.14 percentage point jump in the proportion who
tested positive after the intervention. The coefficient of
the slope shows no changes over time (p-value .034).
The results are visualised in Figure 2.

The purple lines show the estimated trend before and
after interruption. The counterfactual trend, i.e. the linear
trend expected without the intervention, is shown in
orange. The effect was not sustained over time, as the
orange line and the purple line cross a few days after
the interruption.

Discussion

The interrupted time analysis showed that introduction
of mandatory testing of fully vaccinated persons was
associated with only a slight increase in the proportion
of confirmed cases on arrival, but the effect did
not persist.

Mandatory testing at the border is logistically
demanding and can lead to undesired effects such as
gatherings of people due to queuing for testing. During
the studied period, the test capacity in Norway was also
increasingly under pressure. The added value of the
measure must be weighed against the test capacity and
the domestic and international incidence rates, as well
as against other measures imposed at the border.

There are several explanations for the very slight
increase of the proportion of confirmed cases. Firstly,
travellers are often required to provide a negative test
result prior to travel. Secondly, the test and trace policy
might have effectively detected close contacts before

Table 1. Averaged daily number of travellers and COVID-19 test results, with and without EU COVID Certificate
before (26.11.2021-02.12.2021), and after (03.12.2021-12.12.2021) mandatory testing for all.

Before mandatory testing was introduced

After mandatory testing was introduced

Without an EU With an EU Without an EU With an EU
COVID Certificate COVID Certificate COVID Certificate COVID Certificate
Travellers, N 842.57 2248157 1 034.80 23 222.20
Vald PID, N (%) 319.57 16 803.86 357.80 16 859.30
(37.9%) (74.8%) (34.6%) (72.6%)
Fully vaccinated in the 10.43 15 468.86 15.70 15295.60
Norwegian Immunisation (3.26%) (92.06%) (4.39%) (90.7%)
Registry, N (%)
Tested arrival, N (%) 146.29 568.85 182.50 7183.10
(45.8%) (3.4%) (51.0%) (42.6%)
Positive cases arrival, N (%) 3.86 40.86 2.80 65.60

(1.2%)

(0.2%) (0.8%) (0.4%)
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Figure 1. Proportion of travellers tested at an official test station before and after mandatory testing for all was introduced.

Table 2. Parameter estimates with 95% confidence interval in
parenthesis.

Dependent variable: Prop.
confirmed cases 2 days

Coefficient (95% Cl) p Value

Pre-intervention slope (B,) 0.0001 A48
(—0.0002, 0.0004)

Changes in level after intervention (f3,) 0.0014 .06
(—0.00001, 0.0029)

Changes in slope after intervention (f5) —0.0002 34
(—0.0005. 0.0002)

Constant (By) 0.0020 .007

(0.0006, 0.0034)

the introduction of the requirement. Thirdly, the results
could reflect lack of compliance with the new require-
ments. Lastly, in this time period the recommendation
for the Norwegian population was to have a low thresh-
old for testing when symptomatic, so symptomatic trav-
ellers with COVID-19 was most likely also detected
before the mandatory testing was required.

A few modelling and observational studies have
examined the effectiveness of screening at the border
[5,6]. Generally, certainty of the evidence for many of
the traveller related control measures is low [6]. The
overwhelming majority of studies examining screening,
evaluated symptom/exposure-based screening measures
rather than test-based screening. The studies which

looked at test-based- looked at
PCR-testing

One modelling study which examined the latter
found that testing travellers reduced imported or
exported cases as secondary cases [7].
Observational studies [8-12] reported that the propor-
tion of cases detected among all positive cases varied
from 58% to 90%, by comparing the number of PCR-
positive persons on arrival with the number of persons
testing positive during quarantine. Our studies suggest
that many of these cases may have been detected
regardless of whether testing was mandatory or not.

Our study is limited by missing results from home
tests. Thus, we cannot determine the degree of compli-
ance with the testing requirements, and the marginal
increase in the proportion of travellers detected may
also reflect a lack of compliance to the requirement,
although the large increase in the proportion tested at
an official test station suggests otherwise.

The testing requirement may be introduced as a
mean to reduce mobility, as the requirement may deter
leisure travel, and such reductions in mobility may in
turn curb the spread of COVID-19. We did not evaluate
whether the requirement had such an effect.
Furthermore, the introduction of omicron is also
expected to have led to a decrease in the number of

screening mainly

well as
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Figure 2. Proportion of travellers testing positive shown with dots, estimated best fit based on interrupted time series analysis shown as
purple line. Orange line show the extension of the fit before interruption. Confidence band based a 95% confidence interval around the

predicted values.

travellers as a consequence of changes in restrictions in
departure countries as well as in Norway.

The introduction of mandatory testing after entry
after the emergence of the omicron variant, only mar-
ginally increased the proportion of detected cases
among travellers with an EU COVID Certificate. The
cost-benefit of screening incoming travellers should be
compared with detecting more cases in the general
population, e.g. by targeted measures based on test and
trace recommendations and a low threshold for testing
persons with symptoms.
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