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ABSTRACT

BACKGROUND

During the current worldwide pandemic, coronavirus disease 2019 (Covid-19) was
first diagnosed in Iceland at the end of February. However, data are limited on how
SARS-CoV-2, the virus that causes Covid-19, enters and spreads in a population.

METHODS

We targeted testing to persons living in Iceland who were at high risk for infection
(mainly those who were symptomatic, had recently traveled to high-risk countries,
or had contact with infected persons). We also carried out population screening us-
ing two strategies: issuing an open invitation to 10,797 persons and sending random
invitations to 2283 persons. We sequenced SARS-CoV-2 from 643 samples.

RESULTS

As of April 4, a total of 1221 of 9199 persons (13.3%) who were recruited for tar-
geted testing had positive results for infection with SARS-CoV-2. Of those tested
in the general population, 87 (0.8%) in the open-invitation screening and 13 (0.6%)
in the random-population screening tested positive for the virus. In total, 6% of the
population was screened. Most persons in the targeted-testing group who received
positive tests early in the study had recently traveled internationally, in contrast to
those who tested positive later in the study. Children under 10 years of age were less
likely to receive a positive result than were persons 10 years of age or older, with
percentages of 6.7% and 13.7%, respectively, for targeted testing; in the population
screening, no child under 10 years of age had a positive result, as compared with
0.8% of those 10 years of age or older. Fewer females than males received positive
results both in targeted testing (11.0% vs. 16.7%) and in population screening (0.6%
vs. 0.9%). The haplotypes of the sequenced SARS-CoV-2 viruses were diverse and
changed over time. The percentage of infected participants that was determined
through population screening remained stable for the 20-day duration of screening.

CONCLUSIONS
In a population-based study in Iceland, children under 10 years of age and females
had a lower incidence of SARS-CoV-2 infection than adolescents or adults and males.
The proportion of infected persons identified through population screening did not
change substantially during the screening period, which was consistent with a
beneficial effect of containment efforts. (Funded by deCODE Genetics—Amgen.)
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EVERE ACUTE RESPIRATORY SYNDROME

coronavirus 2 (SARS-CoV-2) caused clus-

ters of severe respiratory illness in Wuhan,
China, in late 2019.! By January 2020, the virus
had been isolated and sequenced,>® which re-
vealed close relationships to coronaviruses such
as SARS-CoV-1** and MERS-CoV.° As of March 31,
researchers had deposited 3095 SARS-CoV-2 se-
quences in a repository (Global Initiative on Shar-
ing All Influenza Data; GISAID).” As of April 4, a
total of 1,051,635 persons in 208 countries were
reported to be infected by SARS-CoV-2, which
causes coronavirus disease 2019 (Covid-19), a
disease that had led to more than 75,000 deaths.?
Although the number of new cases has decreased
drastically in China, it has rapidly increased in
Europe and the United States, with the total
number of deaths associated with Covid-19 in
Italy, Spain, France, and the United States ex-
ceeding that in China.” On March 11, 2020, the
World Health Organization (WHO) announced
that Covid-19 should be characterized as a pan-
demic.’’ At great economic cost, many countries
have adopted unprecedented measures to curb the
spread of the virus, such as large-scale use of
isolation and quarantine, closing borders, impos-
ing limits on public gatherings, and implement-
ing nationwide lockdowns.

Early reports from China and Italy indicated
that SARS-CoV-2 causes illness of varying de-
grees,''? with females and children being under-
represented among cases, especially among severe
and fatal cases. It is unclear whether this is be-
cause females and children are less likely to be
infected by SARS-CoV-2 or because Covid-19 is less
likely to become symptomatic after infection in
these demographic groups.

The first SARS-CoV-2 infection in Iceland was
confirmed on February 28, 2020, in a person who
had just returned from northern Italy before that
region had been designated as a high-risk area
by the Icelandic authorities. Iceland is an island
with 364,000 inhabitants, with only one major
gateway into the country, the international air-
port through which 7 million travelers pass each
year. On March 19, all travel outside Iceland was
designated as high risk. By March 31, a total of
1308 persons in Iceland had tested positive for
SARS-CoV-2.13

In this study, we used two strategies for
SARS-CoV-2 testing in Iceland — targeted test-
ing of persons at high risk for infection and
population screening — which provided a gauge

of success of measures implemented to curb the
spread of the virus. We also sequenced the ge-
nomes of SARS-CoV-2 from samples obtained
from some persons who had tested positive in
order to establish the origins of the specific vi-
rions spreading in Iceland and to determine how
the virus has mutated as it has spread.

METHODS

STUDY OVERSIGHT AND DESIGN

The study, which was sponsored by deCODE
Genetics—Amgen, was approved by the National
Bioethics Committee of Iceland. A flowchart out-
lining the milestones in the study is shown in
Figure 1.

TARGETED TESTING OF PERSONS AT HIGH RISK

Targeted testing began on January 31, 2020, and
involved persons who were deemed to be at high
risk for SARS-CoV-2 infection. Included in this
group were mainly persons who were already
symptomatic (cough, fever, body aches, and short-
ness of breath) and who were returning to Ice-
land from countries or regions that were classi-
fied by the health authorities as being at high risk
or who had been in contact with infected persons.

POPULATION SCREENING

Population screening for SARS-CoV-2 was initi-
ated on March 13 and was open to all residents of
Iceland who were symptom-free or who had mild
symptoms of the common cold, which is prevalent
in Iceland at this time of the year. Registration for
the test was performed online. Sample collection
was carried out in Reykjavik, the capital of Ice-
land. Hence, the majority of participants resided
in the capital area. During sample collection, a
health care worker administered a questionnaire
regarding the participant’s recent travels, contacts
with infected persons, and symptoms compatible
with Covid-19.

To evaluate the sampling method of the
population screening, we also invited 6782 ran-
domly chosen Icelanders between the ages 20 and
70 years to participate through a telephone text
message sent between March 31 and April 1. Of
these invitees, 2283 (33.7%) had participated by
April 4. Of the invited persons, 2797 (41.2%)
were male; of the invitees who participated in the
study, 864 (37.8%) were male. Data from the open-
invitation subgroup and random-sample subgroup
were evaluated separately.
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Figure 1. Study Design for Targeted Testing and Population Screening.

In Iceland, targeted testing for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) began on January 31, 2020, and involved
persons who were deemed to be at high risk for infection (i.e., those who were symptomatic, had traveled to high-risk countries, or had
contact with infected persons). In the population screening, data from the open-invitation subgroup and random-sample subgroup were
evaluated separately.
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All participants who tested positive for SARS-
CoV-2 were required to self-isolate until 10 days
after fever had subsided or until they tested nega-
tive, and all contacts of these participants were
required to self-quarantine for 2 weeks. (Details
regarding these measures are provided in the
Supplementary Appendix, available with the full
text of this article at NEJM.org.) In addition to
isolating participants who had tested positive
and quarantining those at high risk for infec-
tion, the Icelandic authorities, on March 16, initi-
ated a ban on gatherings of more than 100 per-
sons and stated that social distancing of at least
2 m should be maintained. On March 24, gath-
erings were restricted to no more than 20 people;
to protect the elderly and other groups who are at

N ENGL ) MED 382;24
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increased risk for serious illness from Covid-19,
health authorities promoted self-isolation and
banned visits to nursing homes and hospitals.
To date, although universities and colleges have
been closed since March 16, day care centers and
elementary schools have remained open. The Ice-
landic authorities have not restricted international
travel but have required that returning Icelanders
go into quarantine.

TRACKING OF SARS-COV-2 INFECTIONS

All the participants who tested positive for
SARS-CoV-2 were contacted by telephone by a team
designated by the authorities to track their infec-
tion. The participants were asked about their
symptoms and onset, recent travels, and previous
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contacts with infected persons. They were also
asked to identify everyone with whom they had
been in contact during the 24 hours before they
had noticed their first symptom and to indicate
the duration and degree of intimacy of the con-
tact. All registered contacts were interviewed by
telephone, asked about their symptoms, and re-
quested to go into 2 weeks of quarantine. Those
with symptoms and those in whom symptoms de-
veloped in quarantine were tested for SARS-CoV-2.

ACQUISITION AND PREPARATION OF SAMPLES

We obtained nasopharyngeal and oropharyngeal
samples and combined them into a single tube
for each participant before RNA isolation. Viral
RNA from all samples was isolated within 24
hours, either at the Department of Clinical Micro-
biology Laboratory at Landspitali-National Uni-
versity Hospital of Iceland (LUH) or at deCODE
Genetics. Both extraction methods are based on
an automated magnetic bead-purification proce-
dure. Testing for SARS-CoV-2 was performed ei-
ther at LUH or deCODE Genetics with the use of
similar quantitative real-time polymerase-chain-
reaction (QRT-PCR) assay methods (see the Sup-
plementary Appendix).

SEQUENCING

We performed reverse transcription and multi-
plex PCR on the basis of information provided by
the Artic Network initiative (https://artic.network]/)
to generate complementary DNA and sequencing
libraries using the NEBNext Ultra II kit (New
England Biolabs). All samples were sequenced
on Illumina MiSeq sequencers with the use of
300-cycle MiSeq v2 reagent kits (Illumina). Details
regarding sequencing are provided in the Supple-
mentary Appendix.

ANALYSIS OF SEQUENCING DATA

We aligned amplicon sequences to the reference
genome of the SARS-CoV-2 (GenBank number,
NC_045512.2)* using the latest Burrows—Wheel-
er Aligner (BWA-MEM) and variants called with
sequencing utilities beftools™ (see the Supplemen-
tary Appendix). The mutations that are listed in
Table S3 in the Supplementary Appendix were
used to define clades with the use of the joint
calling from the Graphtyper.!® For network analy-
sis of haplotypes, we generated a median-joining
network® of SARS-CoV-2 sequences using data
from our sequencing effort in Iceland and from
GISAID that were available on March 22 (Table S4).

To reduce noise in the network, an imputation
step was implemented for sequences with missing
nucleotides at sites where other sequences varied,
in which the missing nucleotide was imputed to
the consensus variant for the clade to which it was
assigned on the basis of nonmissing sites.

STATISTICAL ANALYSIS

We used a likelihood ratio method to calculate
95% confidence intervals of fractions with the
Clopper—Pearson exact method when the esti-
mated fraction was 0 or 1, as implemented in the
R package binom (https://CRAN.R-project.org/
package=binom). For comparisons of demographic
characteristics (sex and age) and symptoms be-
tween groups, we used the likelihood ratio method
and logistic regression to estimate 95% confidence
intervals of odds ratios. In the logistic regression,
we used the testing status for SARS-CoV-2 as the
response and included the variable assessed as a
covariate. In assessing the difference in test sta-
tus according to sex, we used an indicator for an
age of less than 10 years as a covariate. (The
setting of the age threshold at 10 years was arbi-
trary.) We did not adjust confidence intervals for
multiple testing.

RESULTS

SARS-COV-2 INFECTION

On April 4, 2020, among the 9199 persons who
were targeted for testing, 1221 (13.3%) tested
positive for SARS-CoV-2. Through population
screening, positive results were reported for 100
of 13,080 participants (0.8%; 95% confidence
interval [CI], 0.6 to 1.0); positive test results were
reported for 87 of 10,797 persons (0.8%; 95% CI,
0.6 to 1.0) who accepted the open invitation for
testing and 13 of 2283 persons (0.6%; 95% CI,
0.3 to 0.9) who were invited at random (Table 1
and Fig. 2). The percentage of infected partici-
pants that was determined through population
screening remained stable for the 20-day dura-
tion of screening (Fig. 2F).

Sample collection for population screening
began on March 13, and the first positive test
results were communicated to the Icelandic
health authorities on March 15 (Fig. S2). Because
of this timing and rapid changes in the definition
of high-risk areas by the Icelandic authorities, we
report the targeted testing in two phases: early-
phase testing (January 31 through March 15) and
later-phase testing (March 16 through 31).
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Figure 2 (facing page). Distribution of Targeted Testing
and Population Screening for SARS-CoV-2 and Percent-
ages of Positive Results, According to Age and Sex.

Shown is the distribution according to age and sex
among all the participants in the study who were target-
ed for testing for the presence of SARS-CoV-2 (Panel A),
among those who participated in the open invitation of
the population screening (Panel B), and among those
who participated in the random sample (Panel C). Also
shown are the percentages of participants who tested
positive stratified according to sex in the targeted-test-
ing group (Panel D) and in the population-screening
group (Panel E). In addition, the percentage of partici-
pants who tested positive in the population screening
is shown according to sampling date in the open invita-
tion (black) and the random sampling (red) (Panel F).
The solid blue curve in Panel F indicates the logistic-
regression line, and the dashed lines indicate the 95%
confidence intervals (Cl) of the logistic regression. The
logistic-regression slope corresponds to a change of -2%
(95% Cl, -5 to 1) in the infection rate per day. The verti-
cal bars indicate 95% confidence intervals for age groups
(in Panels D and E) and for individual dates (in Panel F).

INITIATION OF TESTING

In the early targeted testing, 65.0% of the par-
ticipants who tested positive for SARS-CoV-2 had
recently traveled outside Iceland. In the later phase,
15.5% had recently traveled outside the country
(Table 1 and Fig. S3). Similarly, the proportion of
participants in the population screening and who
had recently traveled outside the country also fell
rapidly during the study period. Overall, 23.0% of
those with positive test results through population
screening had recently traveled, in contrast to 8.7%
of those who tested negative.

Of the participants who tested positive from
the early targeted-testing phase and who had
traveled, 86.1% had visited areas designated as
being at high risk by the end of February (China
and the Alps mountain regions in Austria, Italy,
and Switzerland), whereas only 1 of the partici-
pants with a positive test identified through popu-
lation screening had traveled to a high-risk area.
The quarantining of persons arriving from these
high-risk regions accounted for the very low pro-
portion of participants in the population-screen-
ing group who had recently traveled. On the
other hand, 12 of 87 participants (13.8%) with
positive tests in the screening group had re-
cently traveled to the United Kingdom, as com-
pared with 1.8% of those who tested negative,
which suggests relatively early spread of the vi-
rus in the U.K. population.

In the early phase of targeted testing, 40.1%
of the participants who tested positive reported
having had contact with a known infected person,
as compared with 60.2% in the later phase of tar-
geted testing. However, only 6.9% of the partici-
pants in the population-screening group reported
having had contact with an infected person, prob-
ably because infected persons and their contacts
were in isolation and therefore not eligible for the
population screening.

SYMPTOMS OF DISEASE

Among the participants with positive results for
SARS-CoV-2, symptoms of Covid-19 were reported
by 93% of those in the overall targeted-testing
group and by 57% of those in the overall popu-
lation-screening group. However, 29% of par-
ticipants who tested negative in the overall
population-screening group also reported hav-
ing symptoms. Reports of symptoms became
less common among participants in the popula-
tion screening during the study period (Fig. S4).

AGE AND VIRAL SUSCEPTIBILITY

The mean (+SD) age of persons who were tar-
geted for testing overall (40.3+18.4 years) was
similar to the mean age (39.7+18.0 years) in the
overall population-screening group (Fig. 2A
through 2C). In the two data sets, those who
tested positive were older and had a narrower
age distribution than the full-participant data
set (Table 1). Of the 564 children under the age
of 10 years in the targeted testing group, 38
(6.7%) tested positive, in contrast to positive test
results in 1183 of 8635 persons who were 10
years of age or older (13.7%). In analyses involv-
ing participants up to 20 years of age, we ob-
served a gradual increase with older age in the
percentage who tested positive (Fig. S5). In the
population-screening group, the difference was
even more marked: none of the 848 children
under the age of 10 years tested positive, as com-
pared with 100 of 12,232 persons (0.8%; 95% CI,
0.7 to 1.0) 10 years of age or older.

SEX AND VIRAL SUSCEPTIBILITY

In the overall targeted-testing and population-
screening groups, more females were tested than
males (60.5% and 55.1%, respectively) (Table 1).
However, in the targeted testing, the percentage
of males who tested positive was greater than
that of females (16.7% vs. 11.0%), for an odds
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ratio of 1.66 (95% CI, 1.47 to 1.87). In the popula-
tion screening, the relative difference between the
sexes was similar (0.9% vs. 0.6%), for an odds
ratio of 1.55 (95% CI, 1.04 to 2.30) (Fig. 2D and
Fig. S0).

VIRAL HAPLOTYPES

We sequenced SARS-CoV-2 RNA extracted from
643 samples; of these samples, we obtained cover-
age of more than 90% of the SARS-CoV-2 genome
from 581 samples and more than 67% from 605
samples. We called 409 sequence variants, 291
of which were not found in the GISAID database
(Fig. 3A). (GISAID accession numbers are pro-
vided in the Supplementary Appendix.) We used
clade-informative mutations (Table S3) to assign
haplotypes to persons: 518 from the targeted-
testing group and 59 from the population-
screening group (Table 2, Fig. 3C, and Fig. S7).

GEOGRAPHIC VIRAL ORIGIN

To shed further light on the geographic origin of
the SARS-CoV-2 infections in residents of Ice-
land, we generated a median-joining network of
1547 complete viral sequences (513 from com-
plete viral genomes from Icelanders and 1034 from
other populations around the world) (Fig. 3B).
Several viral lineages have emerged during the
3 to 4 months since the original outbreak in
China, with an average of five mutations sepa-
rating the lineages from the founding haplotype
from Wuhan (the central haplotype of clade A).
Although the sequencing efforts vary consider-
ably among populations, it is clear that the geo-
graphical distribution of clades is highly struc-
tured. Thus, A and B haplotypes are common in
East Asia, whereas the Bla haplotype appears to
be at the center of the outbreak on the West
Coast of the United States, and A2a and its de-
scendants are almost exclusively found in Euro-
pean populations.

COMPOSITION OF HAPLOTYPES

The haplotypes of SARS-CoV-2 infections ob-
served in Iceland cluster into several diverse
clades (Fig. 3B). To estimate the number of in-
troductions of the SARS-CoV-2 virus to Iceland,
we searched for infected persons who had trav-
eled internationally or had an unknown source
of infection. This led us to 363 persons for
whom viral genomes had been sequenced. These
genomes clustered into 42 distinct clades, which

Figure 3 (facing page). Distribution of Variants across
the SARS-CoV-2 Genome, a Median-Joining Network
of Haplotypes, and Cumulative Counts from Targeted
Testing and Population Screening.

Panel A shows the distribution of variants across the
SARS-CoV-2 genome. The genes of SARS-CoV-2 are E
(envelope small membrane protein), M (membrane
protein), N (nucleoprotein), S (spike protein), and ORFs
(open reading frames) 10, lab, 3a, 6, 7a, 7b, and 8. The
different subsets that were considered included all vari-
ants, variants only observed in Iceland, and variants
that were determined by the variant effect predictor to
have a low effect (synonymous variants), a moderate
effect (missense variants), or a high effect (loss-of-
function variants). Panel B shows a median-joining
network of 802 haplotypes from 1547 SARS-CoV-2 se-
quences (of which 513 are from Iceland). Each circle
represents a different sequence type, in which the size
of the circle reflects the number of carrier hosts, and
the lines between circles represent one or more muta-
tions that differentiate the sequence types. Circles are
colored according to the regions where samples were
obtained. The principal clades are outlined and labeled,
with the number of sequences from Icelanders shown
in parentheses. Haplotypes from clade A are not out-
lined. Panel C shows the cumulative counts of SARS-
CoV-2 haplotypes from targeted testing and population
screening as a function of sampling date. A2a* refers
to all A2a haplotypes except A2al, A2a2, and A2a3. The
dashed vertical line indicates the start of the population
screening.

provided a lower boundary on the number of
individual introductions.

Of the 157 sequenced virions obtained during
the early targeted testing, 143 were in the A2
clade (Table 2 and Fig. S7). By the time we initi-
ated the population screening, all travelers who
had returned from ski resorts in the Alps had
been requested to self-quarantine and were not
eligible for participation, which resulted in a sub-
stantially different composition of haplotypes.
For example, the A2a2 haplotype, which was most
commonly seen in travelers coming from Austria
in the early phase of targeted testing, was much
less frequent in travelers in the population screen-
ing. The Ala haplotype was more common in the
general population than in those who received
targeted testing, with a total of 23 of 59 haplo-
types among participants in the population-
screening group, as compared with only 8 of 157
haplotypes in the early-targeted testing.

The composition of haplotypes changed sub-
stantially from early targeted testing to later
targeted testing. The A2al and A2a2 haplotypes,
which had collectively made up 103 of 157 hap-
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Table 2. Distribution of SARS-CoV-2 Haplotypes, According to Timing of Diagnosis and Internationally Imported or Local Transmission.*
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Figure 4 (facing page). Overall Clusters in the Contact-
Tracing Network, a Network Cluster Including a Novel
Domestic Mutation, and Source of Exposure.

Panel A shows an overview of all clusters in the con-
tact-tracing network with SARS-CoV-2 haplotypes. Pan-
el B shows a contact-tracing network for a cluster that
included a novel domestic mutation (24054C-T). Per-
son T25 carried both the A2ala strain and the
A2ala+25958 strain. Contact-tracing networks show in-
fected persons as nodes and a connection between
two nodes where a transmission of infection or contact
has been established. In cases in which the direction of
transmission was ambiguous, a bidirectional arrow is
shown. Persons who traveled internationally are indi-
cated in boxes representing their travel destination. The
colors of nodes represent the haplotype of the viral
strain, either as a clade or a clade plus one or more
mutations. Additional mutations are represented by a
position number beside each node. The labels on the
nodes are identifiers given in increasing order of identi-
fication (e.g., T6 is the sixth case reported). Red X
marks indicate recorded contacts that are inconsistent
with the viral haplotypes carried by each person. Panel
C shows the type of exposure from contact-tracing data
according to the date of isolation and percentage (top
graph) and total number (bottom graph). The type of
exposure is classified for each positive case into the fol-
lowing categories: family, unknown, social, work (in-
cluding schools), tourism (reported working domesti-
cally in tourism), and travel (international travel).

later-targeted testing group was unsurprising:
the targeted testing had been extended to in-
clude those who had traveled to additional high-
risk areas, and population screening had identi-
fied cases that could be used to inform tracking
efforts. The A2a3a and A2a2a haplotypes were
the two most common haplotypes in Iceland; of
the 577 persons who provided samples that were
sequenced, the A2a3a haplotype was found in 78
(13.5%) and the A2a2a haplotype was found in
45 (7.8%).

HAPLOTYPE ANALYSIS OF CONTACT-TRACING
NETWORKS
Haplotype analysis that was based on SARS-
CoV-2 sequences overlaid on contact-tracing net-
works!® showed concordance between the con-
tacts identified by the tracking team and those
based on viral sequences (Fig. 4A). Of the 369
pairs of persons found through contact tracing,
295 were consistent with the sequence data (i.e.,
their haplotypes differed by strictly less than 3
mutations).

Figure 4B shows one of the most complex
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contact-tracing networks, in which clusters of shows a network of 14 persons who were infected
persons returning from Italy or Austria transmit- in Iceland. Haplotype analysis showed that these
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haplotype, more commonly imported from north-
ern Italy than from Austria (Table 2). This cluster
also contained persons with a mutation that was
specific to Iceland. The cluster can be traced to a
person who had both mutated and wild-type hap-
lotypes; those whom this person infected had
only the mutated haplotype. We searched for
persons carrying these mutations who were not
associated with this cluster and found two who
had probably been infected by someone in the
cluster through an unknown contact.

CONTACT TRACING AND EXPOSURE TYPE

We categorized exposure into six categories:
family, social, tourism (working in the travel
industry in Iceland), work (including schools),
travel (international), and unknown and ob-
served a shift in the composition of exposures
from international travel and social exposure to
familial exposure over time (Fig. 4C).

DISCUSSION

In Iceland, the prevalence of SARS-CoV-2 infec-
tion among persons at high risk for infection
and the stability of the infection rate in the
general population provide grist for both assur-
ance and alarm. The percentage of participants
who tested positive in population screening re-
mained stable (0.8%) over the course of 20 days,
and the infection rates in the two screening
groups (recruited through open invitation and
through random sampling) were not substan-
tially different. These results were consistent
with a slow spread of SARS-CoV-2 through the
Icelandic population.

The lack of increase in the incidence of infec-
tion over time may be due to containment ef-
forts by the Icelandic health care authorities and
their nimble response to the outbreak abroad.
Testing of exposed persons with symptoms had
been carried out for 1 month before the first
SARS-CoV-2 case was identified in Iceland. Self-
isolation, quarantining, and other social-dis-
tancing measures may also have helped to pre-
vent an increase in the infection rate.

Although we asked participants who had re-
spiratory symptoms that they described as more
than mild not to participate in population
screening, close to half the participants reported
symptoms, most commonly rhinorrhea and

N ENGL ) MED 382;24
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coughing. Thus, a weakness in the design of the
population-screening component of the study
was that persons who were concerned about
potential infection may have been more likely to
participate than others. Symptoms were com-
mon both in participants who tested positive
and in those who tested negative for SARS-CoV-2
in the overall population-screening group. Nota-
bly, 43% of the participants who tested positive
reported having no symptoms, although symp-
toms almost certainly developed later in some of
them. During the study, the prevalence of symp-
toms decreased considerably in both testing
groups (despite the stability of the SARS-CoV-2
infection rate), probably owing to a general de-
crease in other respiratory infections, which in
turn may have been brought about through mea-
sures implemented to decrease the spread of
SARS-CoV-2.

Young children and females were less likely
to test positive for SARS-CoV-2 than adolescents
or adults and males. Whether the lower inci-
dence of positive results in these two groups
resulted from less exposure to the virus or from
biologic resistance is not known. In other stud-
ies, investigators have found that infected chil-
dren and females were less likely to have severe
disease than adults and males, respectively.'’*2

The haplotype composition of the viruses
from persons who were identified through pop-
ulation screening was different from that of vi-
ruses infecting persons who tested positive in
the early phase of targeted testing, so we con-
clude that the haplotypes of the virus that were
propagating in the general population came
from a different source (as compared with those
infecting high-risk persons in the early phase of
targeted testing), perhaps brought into Iceland
by persons arriving from countries that had not
yet been designated as high-risk areas.

Thus, the frequency of the SARS-CoV-2 infec-
tion in the overall Icelandic population was stable
from March 13 to April 1, a finding that appears
to indicate that the containment measures had
been working. However, the virus has spread to
the extent that unless we continue to test and
isolate, track contacts, and quarantine, we are
likely to fail in our efforts to contain the virus.
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