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A total of 101 food-borne and waterborne outbreaks that were caused by norovirus and that resulted in more
than 4,100 cases of illness were reported to the Swedish Institute for Infectious Disease Control from January
2002 to December 2006. Sequence and epidemiological data for isolates from 73 outbreaks were analyzed. In
contrast to health care-related outbreaks, no clear seasonality could be observed. Sequence analysis showed a
high degree of genetic variation among the noroviruses detected. Genogroup II (GII) viruses were detected in
70% of the outbreaks, and of those strains, strains of GII.4 were the most prevalent and were detected in 25%
of all outbreaks. The GII.4 variants detected in global outbreaks in health care settings during 2002, 2004, and
2006 were also found in the food-borne outbreaks. GI strains totally dominated as the cause of water-related
(drinking and recreational water) outbreaks and were found in 12 of 13 outbreaks. In 14 outbreaks, there were
discrepancies among the polymerase and capsid genotype results. In four outbreaks, the polymerase of the
recombinant GII.b virus occurred together with the GII.1 or GII.3 capsids, while the GII.7 polymerase occurred
together with the GII.6 and GII.7 capsids. Mixed infections were observed in six outbreaks; four of these were
due to contaminated water, and two were due to imported frozen berries. Contaminated food and water serve
as important reservoirs for noroviruses. The high degree of genetic diversity found among norovirus strains
causing food-borne and waterborne infections stresses the importance of the use of broad reaction detection
methods when such outbreaks are investigated.

Norovirus (NoV), a member of the Caliciviridae family, is
the most common cause of nonbacterial gastroenteritis world-
wide and affects humans in all age groups (7, 28). Virus trans-
mission is primarily associated with person-to-person spread or
the ingestion of contaminated food or water. Norovirus is
highly infectious and causes outbreaks in communities, fami-
lies, nursing homes, schools, hospitals, and cruise ships (3–6, 8,
11, 15, 19, 21, 23, 28, 41).

NoVs are genetically and antigenically diverse; and they
have been classified into five genogroups, three of which
(genogroup I [GI], GII, and GIV) are found in humans (1, 10,
16, 17, 43). Within genogroups, strains are further classified
into genotypes. NoV has a single-stranded RNA genome of
approximately 7,500 nucleotides that contains three open read-
ing frames (ORFs). ORF1 encodes the RNA-dependent RNA
polymerase, as well as other proteins; ORF2 encodes the major
capsid protein (VP1); and ORF3 encodes a small capsid pro-
tein (VP2). Both ORF1 and ORF2 are used for diagnostic
PCRs, as well as for genotyping by sequencing.

Exposure to multiple NoV variants, which may occur in
contaminated food or water, increases the chance of recombi-
nation. The first naturally occurring human NoV recombinant
was described by Jiang et al. (13). In Europe, a significant
number of the outbreaks detected between 2000 and 2003 were

caused by variants with recombinations at the ORF1-ORF2
junction (20, 33).

In the study described here, we investigated gastrointes-
tinal outbreaks of suspected food-borne and waterborne
origin reported to the Swedish Institute of Infectious Dis-
ease Control (SMI) from January 2002 to December 2006.
All outbreaks were primarily analyzed by electron micros-
copy (EM), and the NoVs detected were further character-
ized by sequencing.

MATERIALS AND METHODS

Samples and outbreaks. At SMI, the laboratory diagnosis of human NoV
infections is based upon EM. Freshly collected fecal samples from individuals
involved in food-borne and waterborne outbreaks suspected of being caused by
NoVs reported from 2002 to 2006 were screened for NoV by EM, as described
previously (11). Samples were stored at �4°C for further analyses. Outbreaks
were reported and handled by the county medical officer responsible for com-
municable diseases or by the local environmental health protection board. An
outbreak was defined as two linked cases with a common food or water intake.
At least one sample from each outbreak was characterized by sequencing. No
attempts were made to analyze food items for virus contamination.

RNA extraction. Viral RNA was extracted from a 10% stool suspension in
phosphate-buffered saline (pH 7.4) with a QIAamp viral RNA minikit (Qiagen,
Hilden, Germany). The extraction was performed according to the manufactur-
er’s instructions. The RNA extracts were used directly for reverse transcription
(RT)-PCR or were stored at �70°C.

Polymerase RT-PCR. NoV-specific primers JV12-JV13 (39), JV12Y-JV13I
(38), and JV12BH-Nvp110 (12) were used to amplify 327-bp, 327-bp, and 334-bp
fragments of the RNA-dependent RNA polymerase, respectively. RNA was
reverse transcribed by using forward primers (primer JV13, JV13I, or Nvp110).
RT-PCR was performed as described previously (39).

Capsid RT-PCR. Two sets of primers, primers G1-SKF and G1-SKR and
primers COG2F and G2-SKR (18), were used to amplify NoV GI and GII
fragments of the capsid gene and generated 330-bp and 387-bp products, respec-
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tively. Random hexamers were used for cDNA synthesis. RT and PCR were
performed as described by Yan et al. (42). All PCR products were run on 2%
agarose gels.

Sequencing. The PCR products were purified on spin columns (Jet Quick;
Saween Werner, Limhamn, Sweden), according to the manufacturer’s in-
structions. Both strands of the PCR fragments were sequenced by using a
BigDye Terminator cycle sequencing kit (Applied Biosystems) and were run
on an automated sequencer (ABI Prism 3100 DNA sequencer; Applied Bio-
systems). The primers used for sequencing were identical to those used in the
PCRs.

Sequence analysis and alignment. The sequences were edited by the Seqman
II module in the Lasergene software package (DNAStar, Inc., Madison, WI). All
sequences (RNA polymerase, capsid GI, and capsid GII sequences separately)
were aligned; and dendrograms, supplemented with the sequences of NoV ref-
erence strains from the sequence database of the European Network (www.rivm
.nl/bnwww), as well as NoV strains from the GenBank database, were generated
by the unweighted pair group method with arithmetic averages method with
BioNumerics software (version 4.61; Applied Mathematics, Belgium). Bootstrap
values for branches of �70% are given at appropriate nodes; 500 simulations
were run.

Nucleotide sequence accession numbers. The nucleotide sequences have
been submitted to GenBank and assigned accession numbers EU007698 to
EU007817.

RESULTS

Food-borne and waterborne outbreaks of NoV gastroenter-
itis in Sweden from 2002 to 2006. Between January 2002 and
December 2006, 101 suspected food-borne and waterborne
outbreaks caused by NoV were reported to SMI and together
comprised more than 4,100 cases. Fecal material was not avail-
able from all outbreaks, but it proved possible to obtain geno-
typing results for NoV strains from 73 outbreaks (Table 1).
More outbreaks were reported in 2002 (n � 28) and 2006 (n �
26) than in 2003 (n � 17), 2004 (n � 17), and 2005 (n � 13).
The outbreaks occurred throughout the year, and there was no
clear peak in winter (Fig. 1). Of the 73 outbreaks studied, 52%
were related to food intake at restaurants or cafés, while water
(drinking or recreational) was the suspected cause in 18% of
the outbreaks.

Molecular epidemiology of NoVs. The strains from 73 out-
breaks were genotyped by sequencing fragments of the poly-
merase region (ORF1) and/or the capsid region (ORF2) of the
NoV genome. A variety of strains were found. The results are
summarized in Table 1, which lists the genotypes detected,
together with the setting, the month of the outbreak, and the
number of people affected, when they were known. GII strains
were the most frequently detected (70%), while approximately
30% of the strains belonged to GI. Throughout the whole
study period, the proportion of GI strains ranged from 14 to
52% per year. Strains of genotype GII.4, as determined by
sequencing of both the capsid and the polymerase regions,
were the most prevalent and were detected in 25% of all
outbreaks during the study period.

Genotyping of strains from 45 outbreaks (from 2002 to
2005) by sequencing of the polymerase gene. On the basis of
sequencing of the polymerase gene (234 nucleotides), nine
different genotypes were found (Fig. 2A): GII.4 (n � 12
strains), GI.3 (n � 10), GII.7 (n � 8), GII.b (n � 5), GI.6
(n � 3), GII.2 (n � 3), GI.4 (n � 2), GI.5 (n � 1), and GII.8
(n � 1). The dominant strain in 2002 was GI.3 (which was
detected in 8/21 outbreaks), that in 2003 was GII.4 (4/7
outbreaks), and that in 2004 was GII.7 (5/11 outbreaks). In
2005, strains of five different genotypes were detected in five

TABLE 1. Food-borne and waterborne outbreaks genotyped by
sequencing of polymerase and capsid gene fragmentsa

Outbreak
no. Month Setting

No. of
people
affected

Genotype by sequencing
of:

Polymerase
gene

Capsid
gene

SE/2002/02 3 Health resort 25 ND GII.6
SE/2002/03 2 Drinking water 400 GI.3 GI.3
SE/2002/05 7 Drinking water 74 ND GI.8/GII.4
SE/2002/06 8 Restaurant 60 GI.3 GI.3
SE/2002/07 8 Drinking water 30 GI.3 GI.3
SE/2002/08 9 Restaurant 70 GII.4 GII.4
SE/2002/09 9 Private home 22 GI.3 GI.3
SE/2002/11 9 Restaurant 35 GII.b GII.1
SE/2002/12 10 Restaurant 40 ND GII.4
SE/2002/13 10 Restaurant 15 GII.2 ND
SE/2002/14 5 Drinking water 119 GII.2 GII.2
SE/2002/15 11 Drinking water 50 GI.4 GI.4
SE/2002/16 9 Drinking water ND GI.4 ND
SE/2002/17 4 Restaurant 41 GII.b ND
SE/2002/18 9 Restaurant 20 GI.3 GI.8
SE/2002/19 10 Restaurant ND ND GII.2
SE/2002/21 10 Drinking water 110 GI.3 GII.2
SE/2002/22 12 Restaurant ND GII.4 GII.4
SE/2002/23 12 Restaurant ND GI.6 GI.8
SE/2002/24 12 Restaurant ND GII.4 GII.4
SE/2002/25 10 Drinking water ND GI.3 GI.3
SE/2002/26 6 Restaurant ND GII.7 GII.6
SE/2002/27 12 Restaurant ND GI.3 GI.3
SE/2002/28 11 Unknown ND GII.4 ND
SE/2002/29 7 Private home ND GII.4 GII.4
SE/2003/08 6 Restaurant 54 GII.4 GII.4
SE/2003/09 8 Catering 63 GII.4 GII.4
SE/2003/10 8 Restaurant 350 GII.7 GII.6
SE/2003/11 8 Catering 13 GII.4 GII.4
SE/2003/12 10 Restaurant 50 GI.3 GI.14
SE/2003/15 1 Restaurant 103 GI.3 GI.3
SE/2003/16 1 Restaurant 10 GII.4 GII.4
SE/2004/01 1 Restaurant 20 GI.6 GI.8
SE/2004/03 1 Restaurant 74 GII.7 GII.6
SE/2004/04 2 Restaurant 120 GII.b GII.3
SE/2004/05 2 Catering 32 GII.7 GII.6
SE/2004/06 2 Restaurant 6 GII.7 GII.7
SE/2004/07 2 Restaurant 6 GII.7 GII.7
SE/2004/08 2 Private home 35 ND GII.7
SE/2004/09 3 Café 19 GII.7 GII.7
SE/2004/10 3 Catering 14 GII.b GII.3
SE/2004/12 6 Restaurant 35 GII.b GII.3
SE/2004/13 9 Restaurant 16 GI.6 GI.8
SE/2004/15 9 Restaurant 5 GII.4 GII.4
SE/2004/18 11 Restaurant 200 GII.4 GII.4
SE/2005/04 5 Catering 20 GII.2 GII.2
SE/2005/05 4 Private home 16 GII.4 GII.4
SE/2005/06 6 Restaurant 18 GII.8 GII.8
SE/2005/07 7 Recreational water 35 GI.5 GI.5/GII.6
SE/2005/08 9 Private home ND GII.7 GII.7
SE/2005/09 8 Private home ND ND GII.6
SE/2005/13 12 Private home 20 ND GII.4
SE/2006/02 1 Restaurant 48 ND GI.8
SE/2006/03 1 Restaurant 35 ND GII.7
SE/2006/04 2 Private home 15 ND GII.7
SE/2006/05 3 Catering 9 ND GII.7
SE/2006/06 3 Catering 9 ND GII.7
SE/2006/07 3 Restaurant 15 ND GIIx
SE/2006/08 4 Restaurant 10 ND GII.7
SE/2006/09 5 Restaurant 30 ND GII.2
SE/2006/10 8 Private home ND ND GII.5/GII.8
SE/2006/11 7 Recreational water 150 ND GI.4
SE/2006/13 8 School 12 ND GII.2/GII.8
SE/2006/15 8 Catering 9 ND GII.8
SE/2006/17 10 Nursing home 50 ND GII.4
SE/2006/18 10 Restaurant 24 ND GII.4
SE/2006/19 11 Catering 55 ND GII.4
SE/2006/21 12 Restaurant 30 ND GI.14
SE/2006/22 8 Recreational water 22 ND GI.1/GI.2
SE/2006/23 8 Recreational water 100 ND GI.1/GI.4
SE/2006/24 8 Drinking water 19 ND GI.14
SE/2006/25 10 Restaurant 9 ND GII.3
SE/2006/26 11 Restaurant 21 ND GII.6

a The data are for 73 outbreaks. The number of people affected is given when
known, and the total number of people affected was 3,117. ND, no data.
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outbreaks studied. Different clusters were observed within
the group of GII.4 strains. The strains occurring in 2002 and
2003 were of a variant that caused large outbreaks all over
Europe during this period (26), whereas the strains observed
in 2004 and 2005 clustered with a lineage that appeared in
Europe for the first time in 2004 (22).

Genotyping of strains from 69 outbreaks (from 2002 to
2006) by sequencing of the capsid gene. Since January 2006,
only sequencing of the capsid region (291 or 282 nucleotides)
has routinely been used for genotyping, since the assay of the
capsid region has been found to be more sensitive and the
typing results are more easily interpreted. Sequencing of
the capsid region of strains from 69 outbreaks (in 6 outbreaks,
two strains were found) detected the following strain types
(Fig. 2B and C): GII.4 (n � 17), GII.7 (n � 10), GII.6 (n � 8),
GI.3 (n � 7), GI.8 (n � 6), GII.2 (n � 6), GII.3 (n � 4), GII.8
(n � 4), GI.4 (n � 3), GI.14 (n � 3), GI.1 (n � 2), GI.2 (n �
1), GI.5 (n � 1), GII.1 (n � 1), and GII.5 (n � 1). In
addition, one strain (GIIx) did not cluster with any of the
known reference strains. The closest match of the strain
(recovered on 7 July 2008) with sequences in the GenBank
database was Hu/GII/Leverkusen267/2005/DE (GenBank
accession number EU424333) and Hu/Minase/1/05/JP
(GenBank accession number AB234184), and the latter strain
was therefore added as a reference in the dendrogram.

In 2002, the most prevalent strains were GI.3 (6/21 out-
breaks) and GII.4 (6/21), in 2003 the most prevalent strains
were GII.4 (4/7), in 2004 the most prevalent strains were GII.7
(4/13), in 2005 the most prevalent strains were GII.4 (2/7) and
GII.6 (2/7), and in 2006 the most prevalent strains were GII.7
(5/21). Sequencing of the capsid region also revealed different
GII.4 clusters, although they were not as clearly defined as they
were in the analysis of the polymerase gene region. Primarily,
one cluster was found for the GII.4 strains recovered in 2002
and 2003, another clustered the strains recovered in 2004 and
2005, and two separate clusters were found among the strains

recovered in 2006. The clusters detected in 2006 were recently
described by Kroneman et al. (22) and named GII.4 2006a and
GII.4 2006b by the European Network (http://www.rivm.nl
/bnwww).

Correlation between genotyping results by sequencing of
polymerase and capsid gene regions. From 2002 to 2005,
sequencing of both the polymerase and the capsid gene
regions was performed for 41 of 52 outbreaks. The same
genotype was identified by sequencing of both the polymer-
ase and the capsid gene regions in most of the outbreaks
(Table 1). However, there were five outbreaks in 2002, two
in 2003, and seven in 2004 in which different genotypes were
identified by sequencing of the polymerase region (pol) and
the capsid region (cap). The GII.bpol variant was associated
with GII.1cap or GII.3cap; GII.7pol was found together with
GII.7cap as well as with GII.6cap; and GI.3pol strains were
observed together with GI.3cap, GI.8cap, GI.14cap, and
GII.2cap, while a GI.6pol strain was found together with
GI.8cap.

Mixed NoV infections. Sequencing of the capsid gene region
detected six outbreaks caused by strains of more than one
genotype: one outbreak in 2002 (caused by GI.8 and GII.4
strains), one in 2005 (caused by GI.5 and GII.6 strains), and
four in 2006 (caused by GII.5 and GII.8 strains, GII.2 and
GII.8 strains, GI.1 and GI.2 strains, and GI.1 and GI.4 strains).
Strains of the different genotypes were found in fecal samples
from different patients, and recombinations are unlikely. Four
of the outbreaks were due to contaminated drinking or recre-
ational water, and two were presumed to have been caused by
contaminated berries imported from China. For outbreaks in
which several samples were analyzed, the sequences of strains
of one genotype were usually identical or differed by only 1 or
2 nucleotides. A common feature for most outbreaks linked to
contaminated water was the detection of GI strains, which
were found in all but one case.

FIG. 1. Number of food-borne and waterborne outbreaks caused by NoV reported to SMI each month, with and without genotyping results.
It proved possible to genotype samples from 73 of 101 NoV-positive outbreaks.
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FIG. 2. Phylogenetic dendrograms based on 234-nucleotide fragments of the polymerase gene for GI and GII NoV strains (A) or 291-
nucleotide fragments (GI) (B) or 282-nucleotide fragments (GII) (C) of the capsid gene supplemented with reference strains. Waterborne
outbreaks are marked DW for drinking water and RW for recreational water. When two genotypes were detected within one outbreak, they are
given the suffixes _1 and _2.
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DISCUSSION

The genetic diversity of NoV infections in Swedish food-
borne and waterborne outbreaks during the period from 2002
to 2006 was investigated by sequencing fragments of the poly-
merase and/or capsid gene. A high degree of genetic diversity
was found among the NoV strains. Strains of 9 polymerase
genotypes (4 GI and 5 GII) and 16 capsid genotypes (7 GI and
9 GII) and a great variety of subgroups were recovered from
the 73 outbreaks from which strains were analyzed.

No obvious seasonality was observed among the outbreaks
presented here, as opposed to the typical winter peak in NoV

infections seen in health care settings (14, 27, 29, 31). The
relatively large number of outbreaks reported in July 2006 was
related to the co-occurrence of waterborne outbreaks and con-
taminated frozen berries. The lack of seasonality is not easy to
understand, but the international food trade and the use of
frozen food items could be possible explanations. NoV has so
far been detected in only a few products, as we still lack
standardized techniques for the detection of NoV in food
items (2, 6). In Sweden, NoV has been demonstrated in drink-
ing water and raspberries (24, 32).

In Sweden, as in the rest of Europe, increased numbers of

FIG. 2—Continued.
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cases of NoV infections were seen in health care settings in the
autumns of 2002, 2004, and 2006. On all occasions, the increase
was correlated to the emergence of new GII.4 variants (14, 22,
26, 37, 40). The increased activity caused by GII.4 variants was
not reflected as clearly in the outbreaks related to food and
water, but the genotype was common throughout the whole
study period. However, in this study, several of the outbreaks
caused by GII.4 strains occurred in private homes or health
care settings in which the epidemiological links to food were
rather weak. Person-to-person spread could be an alternative
explanation in these cases.

The genetic drift within the NoV GII.4 genotype has caused
the global spread of new variants. The increased numbers of
outbreaks due to these new variants have been studied on
several continents (9, 35, 36, 40). Whether genetic drift also
occurs within other genotypes is less well known. However, it is
worth noting that in some of the outbreaks described in this
study, the causative NoV strain showed sequence data similar
or identical to those for the reference strains described 10 or 15
years ago. This observation indicates a high degree of genetic
stability or unknown NoV reservoirs, at least for some geno-
types. The relatively rare appearance of these strains might be
explained by some kind of persistent population immunity or
an inherited low level of susceptibility to certain strains.

A rather large proportion of GI strains was observed during
the study period, and these were mostly observed in 2002 and
2006. In total, 13 waterborne outbreaks were analyzed, with
the majority involving GI strains. The abundance of GI viruses
in water-related outbreaks has also been observed in Finland
(30). The outbreaks occurred during both winter and summer,
which could imply that GI NoV strains are more stable in water
than GII strains. The GI strains are usually immunogenetically
distinct from the dominant GII.4 strains found in the winter, as
found in a serological enzyme-linked immunosorbent assay
investigation with a whole range of virus-like particles (10).
Population immunity only to GII strains would therefore make
individuals relatively more susceptible to rare GI strains be-
tween the winter seasons, as in the waterborne outbreaks. In
2002, strains from eight outbreaks involving drinking water
were analyzed. Most of these occurred after heavy rains, when
wastewater entered the drinking water system. Four water-
related outbreaks occurred after periods of hot weather during
late summer in 2005 and 2006, when large numbers of people
gathered at lakes and were exposed to polluted recreational
lake water. More than 200 people fell ill under similar circum-
stances in 2004, when GI.1 viruses were recovered from af-
fected swimmers who had visited one of two lakes (34). The
detection of GI strains in outbreaks connected to recreational
water could indicate that surface water is an important reser-
voir for these viruses.

Most outbreaks were reported from restaurants, while some
were waterborne or occurred in private homes. The number of
food-borne and waterborne outbreaks is probably heavily un-
derestimated, since most cases are never reported or patients
do not seek health care. Suspected food items in this study
were first and foremost raspberries; but layer cake, Christmas
smorgasbord, cold buffets, and water were also implicated. An
epidemiological link could sometimes be established, but in
most cases the food item was unknown.

It has previously been shown that food-borne and water-

borne outbreaks are often caused by multiple NoV strains (16).
In this study, infections caused by strains of two genotypes
were found in at least six outbreaks, four of which were due to
contaminated water (drinking and recreational water). In out-
breaks in which data for the sequences of both the polymerase
and capsid gene regions were available, discrepancies were
occasionally found. These differences could result from mixed
infections, but they could also reflect inconsistencies in geno-
type assignment (e.g., GI.6 and GI.8 strains) or recombination
at the ORF1-ORF2 junction (e.g., GII.b strains). The capsid
region of GI.6 and GI.8 strains has been described as GI.6, on
the basis of a shorter fragment spanning the capsid N/S domain
gene (16), and as GI.8 (43), on the basis of analysis of the
entire capsid gene. GII.bpol has been described in combination
with the GII.1, GII.2, GII.3, and GII.4 capsids in Hungary (33).
In this study the variant was found with GII.1 and GII.3 cap-
sids. GII.b has previously been described in Sweden in con-
taminated drinking water (32), as well as in health care set-
tings, mainly in young children (25).

We used direct sequencing of PCR products and made no
attempts at cloning. By this approach, it is likely that some
outbreaks caused by multiple strains may have been over-
looked. Only the predominant strains from single patients and
outbreaks in which only a few samples have been examined can
be sequenced. Strains of different genotypes were usually
found in fecal samples from different patients, as was the case
for two outbreaks caused by contaminated water (outbreaks
SE/2002/21 and SE/2005/07), in which GI and GII strains were
found. Despite these drawbacks, we believe that the high de-
gree of genetic variation found among strains from Swedish
food-borne and waterborne outbreaks is well documented.

One of the main advantages of genotyping is the possibility
of linking outbreaks. In this study, similar GII.8 strains were
detected in patient samples from two outbreaks involving im-
ported raspberries from China (outbreaks SE/2006/13 and SE/
2006/15). An identical GII.8 strain, also associated with a food-
borne outbreak (outbreak SE/2006/10), was found at about the
same time, but it could not be verified whether the Chinese
raspberries were the cause of that outbreak. Three outbreaks
caused by GII.7 strains (outbreaks SE/2004/06 to SE/2004/08)
occurred closely in time and within a small geographical area,
but no epidemiological link could be confirmed. Furthermore,
identical GI.1 strains were found in two outbreaks related to
recreational water. They occurred at about the same time, but
they were geographically separated.

This study showed that a diversity of NoV strains caused
food-borne and waterborne infections in Sweden from 2002 to
2006. This is in contrast to the situation in institutional settings
in Sweden during the same period, when single strains usually
dominated during 1 year (14). The high degree of genetic
diversity found among strains responsible for food-borne and
waterborne infections stresses the importance of the use of
broad reaction detection methods when these outbreaks are
studied.
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more, B. Böttiger, K. O. Hedlund, M. Torvén, C. H. von Bonsdorff, L.
Maunula, M. Poljsak-Prijatelj, J. Zimsek, G. Reuter, G. Szücs, B. Melegh, L.
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Hedlund, G. Allestam, C. Wangsell, O. Bergstedt, P. Horal, P. Ulleryd, and
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