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In February 2009, an outbreak of 38 cases of gas-
troenteritis occurred among the participants of two 
Dutch coach trips (A and B) who visited the same hotel 
in Germany. We initiated an outbreak investigation 
to determine possible risk of food-borne infection. A 
retrospective cohort study was performed among 87 
passengers using a self-administered questionnaire. 
The response rate was 75 of 87 (86%). Mean age was 
65 years. Cases were defined as participants of the 
two coach trips who had diarrhoea and/or vomiting 
at least once within 24 hours in the period between 
7 and 14 February 2009. We distinguished early and 
late cases, with symptoms starting within or after 72 
hours of arrival in the hotel. Overall attack-rate was 
38 of 75 (51%). Microbiological investigation was 
performed on stool samples of two passengers from 
Coach A and two passengers from Coach B. Identical 
norovirus genotype II.4 sequences were detected in 
all four samples. Univariate analysis revealed a poten-
tial risk for early cases from juice consumption , which 
was most clearly seen for Coach B on day of arrival 
(juice at lunch: relative risk (RR): 3.9, 95% confidence 
interval (CI): 1.3–11.7; juice at dinner: RR: 5.5, 95% CI: 
1.6–18.1). A dose-response relationship was found. 
This outbreak was probably caused by using the taps 
of juice served in large containers with a tap for self-
service, due to environmental contamination through 
person-to-person transmission. Still the role of either 
contaminated juice or contact with contaminated juice 
cannot be ruled out.

Introduction 
Noroviruses are a common cause of gastroenteritis 
outbreaks with an incubation period of 12 to 72 hours. 
The characteristic symptoms of vomiting and diar-
rhoea are short-lived, lasting two to three days, but 
can last longer in older and vulnerable individuals 
(such as hospitalised persons or residents of nursing 
homes) [1]. Symptomatic humans can shed the virus 
as early as several hours before onset of symptoms 
until three weeks after recovery. Asymptomatic shed-
ding has been reported [2,3]. Transmission of the virus 

can occur through contact with infected persons, con-
taminated environment or contaminated aerosols, as 
well as through consumption of contaminated food or 
water. Given the low dose needed for infection [4] and 
the fact that person-to-person transmission quickly 
takes over with high attack rates (30-60%), identifica-
tion of a point source of infection during an outbreak 
is complicated. Moreover, food or water contaminated 
by noroviruses usually appears to be in good condition 
and detection of norovirus in food or water is compli-
cated because viruses do not replicate outside their 
host and are therefore present only in small numbers 
in the food. Contamination of food can occur at any 
point during production, preparation and handling of 
food, including the preparation of individual servings 
by infected food handlers [5].

On 9 February 2009, the Municipal Public Health 
Service (MPHS) Rotterdam-Rijnmond was notified of 
several passengers who had developed symptoms of 
diarrhoea and/or vomiting within a short time period 
during a two-day coach trip to Germany. On the evening 
of 11 February 2009, an outbreak in a second coach was 
notified, triggering an outbreak investigation. At that 
time, six passengers were admitted to a hospital in the 
Netherlands. Both coaches had followed the same 3,5-
hour travel itinerary, and the two groups of passengers 
had stayed in the same hotel in Germany for consecu-
tive periods of two days, indicating a potential common 
source of infection. We investigated the outbreak to 
determine its size and to identify a potential common 
food-borne source in order to implement measures lim-
iting further spread to other groups of visitors. 

Materials and methods 
Laboratory analysis
We obtained stool samples from four patients who were 
admitted to the emergency ward, two from each coach, 
and they were tested by norovirus ELISA (RIDASCREEN, 
R-Biopharm AG) in a regional diagnostic laboratory. 
We used the diagnostic algorithm for outbreaks of 
gastroenteritis used in the Netherlands [6]. The four 
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positive samples were sent to the National Institute 
for Public Health and the Environment (Rijksinstituut 
voor Volksgezondheid en Milieu, RIVM) for further 
confirmation of the causative agent using RT-PCR and 
subsequent sequencing of the capsid gene (VP1) for 
genotyping and comparison of strains [7,8].

Epidemiological investigation  
Outbreak description
Coach A left the Netherlands on 7 February 2009 and 
returned in the evening of 9 February. Coach B left on 
9 February and returned in the evening of 11 February. 
Itinerary, accommodation and meals served in the 
hotel were identical for both coach trips. Passengers 
from Coach A and Coach B were not in contact with 
each other. The first notification was made to the MPHS 
Rotterdam-Rijnmond on 9 February 2009.

Data collection
The MPHS Rotterdam-Rijnmond contacted the organis-
ing travel agency, and subsequently the local German 
public health office (Gesundheitsamt), to obtain the 
passenger list and information on the meals served 
in the hotel during the trips. As the menu appeared to 
be unavailable, we performed hypothesis-generating 
interviews with six randomly chosen listed passengers 
and the four passengers whose stool had been investi-
gated, in order to assess the food items served during 
their stay in the hotel. In addition, the 10 passen-
gers were interviewed using a trawling questionnaire 

for other details of the journey. Because some of the 
passengers were resident outside of the Rotterdam-
Rijnmond region, an outbreak alert was sent to all 
MPHSs in the Netherlands. The MPHSs were asked to 
report any cases linked to the outbreak. We performed 
a retrospective cohort study among the 87 passengers 
of both coaches. Demographic data, history of gastro-
enteritis, consumed food items and possible exposures 
such as contact with ill persons and which toilets were 
used during the journey (onboard toilet and toilet use 
during stops) and during the stay in the hotel (toilet 
use in the hotel and during excursions) were assessed 
using self-administered questionnaires. 

Data analysis and case definition
The cases were defined as travellers on Coach A or B 
who had diarrhoea and/or vomiting at least once within 
24 hours in the period between 7 and 14 February 
2009. To be able to identify a potential common food-
borne source of infection, we analysed early and late 
cases separately in order to distinguish a potential 
initial source of infection from later person-to-person 
transmission. Early cases were defined as those with 
symptom onset within 72 hours after arrival in the 
hotel, late cases as those with symptom onset later 
than 72 hours after arrival in the hotel. In a sub-anal-
ysis for significant risk factors, we considered a case 
definition including biological plausibility for a sus-
pected food item or other risk factor to be the source 
of infection: a biologically plausible case was defined 

Table 1
Demographics of passengers of Coaches A and B, norovirus outbreak, February 2009 (N=75)

Male Female Total
Number % Mean age (years) Number % Mean age (years) Number % Mean age (years)

Coach A 15 44 67 19 56 62 34 100 64
Coach B 12 29 63 29 71 66 41 100 65

Figure 1
Steps in the outbreak investigation, February 2009
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as a case showing symptoms within 72 hours after con-
sumption of that specific food item or exposure to that 
specific risk factor (Figure 1). We analysed the data for 
Coach A and Coach B independently as the two pas-
senger groups had not been in contact with each other. 
Although the travellers were served identical meals, 
the food items were not exactly the same for both trips. 
Therefore we considered it inadequate to analyse the 
data for the whole group together. 

Univariate analysis was performed, calculating rela-
tive risks (RR) and 95% confidence intervals (CI) for 
dichotomous individual exposures for becoming either 
a case or an early case in separate analysis. In addi-
tion, logistic univariate analysis was used to calculate 
point estimates including their 95% CI for discrete vari-
ables of consumption frequencies. Multivariate analy-
sis was performed, including the variables that were 
found to be significant during univariate analysis, with 

variables, such as age, treated as continuous where 
possible. The variables remained in the model if p val-
ues were <0.10, while the backward selection proce-
dure was used. All analyses were stratified for Coach 
A and B. Statistical analyses were performed using 
Microsoft Excel, SPSS version 15.0 and SAS version 9.1 
for Windows.

Environmental investigation 
and prevention measures
On 12 February, we informed the local German pub-
lic health office where the hotel was situated, and 
requested an environmental investigation in the hotel. 
The travel agency was provided with Dutch guidelines 
for hygiene measures in settings with successive pas-
senger groups [9]. The passengers were provided 
with information, attached to the questionnaire, 
about norovirus infections and how to prevent further 
transmission.

Table 2
Hotel menus with description of food items, norovirus outbreak, February 2009

Day 1
Lunch Soup Bread Juice Coffee Tea
Dinner Macaroni Chicken/Turkey Cabbage Juice Coffee Tea
Days 2 and 3
Breakfast Bread Cheese Egg Jam Juice Coffee Tea
Day 2
Lunch Chicken Rice Carrots Juice Coffee Tea

Dinner Potatoes with 
bacon Pork chop Carrots in 

sauce Juice Coffee Tea

Figure 2
Early and late cases by onset of symptoms, norovirus outbreak, February 2009 (N=32)

Date and hour of disease onset was available for 32 of 38 persons.
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Results 
Laboratory Analysis 
With four of four patient samples testing positive for 
norovirus in both ELISA and RT-PCR, this outbreak could 
be attributed to norovirus as the causative agent [10]. 
Sequencing of the RT-PCR fragments obtained from the 
four samples resulted in a full capsid sequence of ca. 
1,600 nt, two partial capsid sequences of ca. 600 nt 
and one partial capsid sequence of ca. 300 nt. All four 
sequences belonged to the norovirus genogroup II.4 
variant 2006b, and had 100% identity.

Epidemiological investigation  
Descriptive epidemiology
Of 87 listed passengers, 75 returned a filled question-
naire (response rate 86%). Of these 75 passengers, 
48 (64%) were female and 27 (36%) were male, with a 
mean age of 65 years for both sexes.  

A total of 39 people met our case definition. One of 
these reported to have chronic diarrhoea and was 
therefore not considered to be a case, leaving 38 cases 

for analysis. The overall attack rate was 38 of 75 (51%), 
with attack rates of 18 of 34 (53%) and 20 of 41 (49%) 
for Coach A and B, respectively. The attack rate for men 
and women in Coach A was 53% and 53%, respectively 
(RR: 1.0, 95% CI: 0.5–1.9), and for Coach B 48% and 
50%, respectively (RR: 1.0, 95% CI: 0.5-1.9). As the 
attack rate for men and women was not different, we 
did not include sex as confounder in the data analysis. 

Among the 38 cases, 28 persons had at least two epi-
sodes of diarrhoea and/or vomiting within 24 hours, 
and 10 persons reported one such episode, combined 
with nausea and watery diarrhoea, fever higher than 38 
˚C, bowel cramps, headache and loss of appetite. The 
combinations of complaints were strongly indicative of 
a norovirus infection and therefore these people were 
included as cases. Nine of the 38 cases (24%) reported 
slimy diarrhoea, 27 (71%) reported watery diarrhoea, 
13 (34%) fever, 17 (45%) stomach cramps, 29 (76%) 
nausea and 32 (84%) loss of appetite. Six passengers 

Table 3
Analysis of food intake for all cases (A) and for early cases (B) in Coach A (N=34a)

Exposed Not exposed

Coach A (early and late cases) Ill Not ill AR 
exposed Ill Not ill AR 

unexposed RR 95% CI % cases 
exposed

Day 1 lunch 18 14 56% 0 2 0% NA NA 100%
Day 1 juice at lunch 5 3 63% 13 12 52% 1.20 0.62-2.32 28%
Day 1 dinner 17 15 53% 1 1 50% 1.06 0.26-4.41 94%
Day 1 juice at dinner 3 4 43% 14 11 56% 0.77 0.30-1.93 18%

Day 2 breakfast 17 13 57% 1 3 25% 2.27 0.40-
12.73 94%

Day 2 juice at breakfast 11 7 61% 7 8 47% 1.31 0.68-2.52 61%

Day 2 lunch 17 13 57% 1 3 25% 2.27 0.40-
12.73 94%

Day 2 juice at lunch 1 3 25% 17 11 61% 0.41 0.07-2.31 6%
Day 2 dinner 15 11 58% 3 5 38% 1.54 0.59-3.99 83%
Day 2 juice at dinner 5 3 63% 13 12 52% 1.20 0.62-2.32 28%
Day 3 breakfast 16 15 52% 2 1 67% 0.77 0.32-1.85 89%
Day 3 juice at breakfast 7 6 54% 11 9 55% 0.98 0.52-1.86 39%

Exposed Not exposed

Coach A (early cases) Ill Not ill AR 
exposed Ill Not ill AR 

unexposed RR 95% CI % cases 
exposed

Day 1 juice at lunch 4 4 50% 6 17 26% 1.92 0.72-5.09 40%
Day 1 dinner 10 20 33% 0 2 0% NA NA 100%
Day 1 juice at dinner 1 4 20% 9 16 36% 0.56 0.09-3.46 10%
Day 2 breakfast 10 18 36% 0 4 0% NA NA 100%
Day 2 juice at breakfast 7 10 41% 3 11 21% 1.92 0.61-6.09 70%
Day 2 juice at lunch 1 3 25% 9 17 35% 0.72 0.12-4.27 10%
Day 2 dinner 7 17 29% 3 5 38% 0.78 0.26-2.31 100%
Day 2 juice at dinner 3 4 43% 7 17 29% 1.47 0.51-4.23 30%
Day 3 breakfast 9 20 31% 1 2 33% 0.93 0.17-5.04 90%
Day 3 juice at breakfast 5 7 42% 5 14 26% 1.58 0.58-4.33 50%

AR: attack rate; CI: confidence interval; NA: not applicable; RR: relative risk. 
a Per food-item, the denominator varies. Answers were not given for all items on the questionnaires.

A

B
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(16%) were admitted to hospital in the Netherlands. All 
recovered without sequelae. 

The epidemic curve (Figure 2) shows the cases by date 
of onset of symptoms with a 12 hour interval, with dis-
tinction between the early and late cases for each of 
the two coaches. In both Coach A and Coach B, the ini-
tial cases occurred 24 hours after arrival in the hotel. 
The majority of the people in Coach B developed symp-
toms after departure from the hotel. A rapid drop in the 
incidence of new cases within the group of coach trav-
ellers is visible after arrival in the Netherlands when 
the group split up.

Data analysis
The menu served on day 1, day 2 and day 3 are listed 
in Table 2 and were identical on both trips. We investi-
gated the food items grouped together in meals as well 
as individual components of the meals for each coach 
trip separately, to see if there was an association 

between consumption and being a case in general or 
an early case. 

Univariate analysis of the passengers from Coach A did 
not indicate a significant food-borne source for either 
cases in general (Table 3A) or early cases (Table 3B). 
However, illness of the early cases in Coach A was sug-
gestive of being associated, albeit not significantly, 
with drinking juice on day 2 at breakfast (RR: 1.92; 95% 
CI: 0.6–6.1), day 2 at dinner (RR: 1.47; 95% CI: 0.5–4.2) 
and day 3 at breakfast (RR: 1.58; 95% CI: 0.6–4.3).

As shown in Table 4, univariate analysis in the pas-
sengers from Coach B showed a significant association 
only with drinking juice. This is most obvious among 
the early cases (Table 4B), who had a strong associa-
tion with drinking juice on day 1 at lunch (RR: 3.88; 
95% CI: 1.3–11.7), day 1 at dinner (RR: 5.45; 95% CI: 
1.6–18.1) and a less strong association for day 2 at din-
ner (RR: 3.02; 95% CI: 1.0–9.4). 

Table 4
Analysis of food intake for all cases (A) and for early cases (B) in Coach B (N=41a)

Exposed Not exposed

Coach B (early and late cases) Ill Not ill AR 
exposed Ill Not ill AR unexposed RR 95% CI % cases 

exposed
Day 1 lunch 19 21 48% 1 0 100% 0.48 0.34-0.66 95%
Day 1 juice at lunch 6 4 60% 14 17 45% 1.33 0.70-2.51 30%
Day 1 dinner 10 1 91% 10 20 33% 2.73 1.59-4.68 95%
Day 1 juice at dinner 18 18 50% 2 3 40% 1.25 0.41-3.84 50%
Day 2 breakfast 14 11 56% 6 10 38% 1.49 0.73-3.07 90%
Day 2 juice at breakfast 18 18 50% 2 3 40% 1.25 0.41-3.84 70%
Day 2 lunch 6 3 67% 14 18 44% 1.52 0.83-2.79 90%
Day 2 juice at lunch 9 3 75% 11 18 38% 1.98 1.12-3.49 30%
Day 2 dinner 20 20 50% 0 1 0% NA NA 95%
Day 2 juice at dinner 9 8 53% 11 13 46% 1.16 0.62-2.16 45%
Day 3 breakfast 19 20 49% 1 1 50% 0.97 0.23-4.04 100%
Day 3 juice at breakfast 19 20 49% 1 1 50% 0.97 0.23-4.04 45%

Exposed Not 
exposed

Coach B (early cases) Ill Not ill AR 
exposed Ill Not ill AR 

unexposed RR 95% CI % cases 
exposed

Day 1 juice at lunch 5 5 50% 4 27 13% 3.88 1.28-11.70 56%
Day 1 dinner 8 31 21% 1 1 50% 0.41 0.09-1.87 89%
Day 1 juice at dinner 6 5 55% 3 27 10% 5.45 1.64-18.14 67%
Day 2 breakfast 9 27 25% 0 5 0% NA NA 100%
Day 2 juice at breakfast 8 17 32% 1 15 6% 5.12 0.71-37.15 89%
Day 2 juice at lunch 3 6 33% 6 26 19% 1.78 0.55-5.74 33%
Day 2 dinner 9 30 23% 0 2 0% NA NA 100%
Day 2 juice at dinner 5 7 42% 4 25 14% 3.02 0.98-9.35 56%
Day 3 breakfast 9 31 23% 0 1 0% NA NA 100%
Day 3 juice at breakfast 5 12 29% 4 20 17% 1.76 0.55-5.62 56%

AR: attack rate; CI: confidence interval; NA: not applicable; RR: relative risk. 
a Per food-item, the denominator varies. Answers were not given for all items on the questionnaires.

A

B
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When considering biological plausibility and dose 
of juice consumption associated with cases or early 
cases, we considered the number of meals at which 
juice was consumed each day, with a maximum of two 
for day 1, three for day 2, and one for day 3. As the 
exact time of onset of symptoms was only known for 
32 of 38 cases, we chose to use an onset of symptoms 
within four days after consumption to make sure the 
maximum incubation period of 72 hours was included. 
In Coach A, the risk from juice consumption increased 
per day, although non-significantly, with 1.4 (95% CI: 
0.4–4.8) for day 1, 1.6 (95% CI: 0.6–3.7) for day 2, and 
2.0 (95% CI: 0.4-10.5) for day 3. In contrast, a decreas-
ing and significant association was seen per day for 
coach B, with 5.0 (95% CI: 1.6–15.0) for day 1, 2.4 (95% 
CI: 1.0–5.6) for day 2 and 1.3 (95% CI: 0.2–6.6) for day 
3. Both groups experienced highest risk from con-
sumption of juice served in a container on 9 February. 

To assess whether visiting the toilet on board the coach 
during the return trip was a risk for becoming a case, 
biological plausibility was again considered, now by 
excluding the cases who had become ill before depar-
ture from the hotel. There appeared to be no signifi-
cant risk of illness after using the onboard toilet (data 
not shown).

Despite low numbers, stratified multivariate logistic 
regression was performed to determine whether the 
univariate model could be improved. The backward 
selection model included the number of times juice 
was consumed on days 1, 2 and 3, lunches and din-
ners on days 1 and 2, breakfast on days 2 and 3, use 
of toilets in the hotel restaurant, coach and elsewhere 
during stops, and age in years. The analysis resulted in 
an invalid model which did not improve the univariate 
model. However, the results were consistent with uni-
variate analysis, indicating a risk from juice consump-
tion on 9 February in both groups. 

Prevention measures
The German public health office performed an environ-
mental health investigation in the hotel. Personal com-
munication between the German and Dutch authorities 
revealed several critical points in the hygiene proce-
dures. Both the MPHS Rotterdam-Rijnmond and the 
RIVM tried to obtain the results of the environmental 
investigation from the German public health office, 
but were informed that results of environmental inves-
tigations are not available to the human infectious 
disease unit due to regulations. Both coaches were 
thoroughly cleaned according to Dutch guidelines, and 
not directly used for successive passenger groups. No 
subsequent outbreaks or cases were notified from the 
travel agency. In addition, no additional secondary 
cases were reported after the groups split up in the 
Netherlands, breaking the transmission chain.

Discussion and conclusion
In this paper we show that consumption of juice may 
have contributed to an outbreak of norovirus infections 
among two cohorts of travellers following the same 
itinerary within a short period of time. We decided 
not to consider the two groups as one. Sub-analysis 
showed that the results were less conclusive, indicat-
ing that the two groups were different. The two groups 
of travellers had not been in contact with each other, 
did not share the same coach, and none of the cases 
had been in contact with persons who showed signs 
of gastroenteritis in the week preceding their journey. 
Moreover, onset of disease in all cases was after day 
1 of the journey, suggesting a common point source of 
infection in each group. 

Norovirus outbreaks are common and most often 
spread by person-to-person transmission. Because of 
their high attack rates, short incubation period and 
the high stability of the infectious agent in the envi-
ronment, norovirus outbreaks are difficult to control. 
In addition, the identification of a common food-borne 
source is complicated because person-to-person trans-
mission rapidly takes over after initial introduction of 
the virus through food. In order to be able to identify 
whether the virus had initially been introduced through 
food, we made a distinction between early and late 
cases, as early cases were more likely to be infected 
through food. This allowed us to identify an associa-
tion between being an early case and drinking juice 
served in containers. 

Although not all associations with consumption of juice 
served in a self-tap container were statistically signifi-
cant and the CI values included 1.0, we concluded that 
the results are nevertheless suggestive of an associa-
tion, seeing as there was an RR of 3.02 for early cases 
in Coach B drinking juice at dinner on day 2, for whom 
the CI shifted more from the right than to the left, also 
after correcting for non-lineairity of this relationship. 
Non-significance here may be an issue of small num-
bers. The results when considering biological plausibil-
ity, although not significant, did show an increase in 
risk per day in Coach A and a decrease per day in Coach 
B while considering the number of meals at which juice 
was consumed each day. We consider this to support 
the hypothesis of environmental contamination which 
most probably is linked to the use of the handle of the 
juice container.

It is generally difficult to determine whether food was 
contaminated during production or during preparation 
by infected food handlers [11]. Also in our study, con-
tamination of the juice itself cannot be ruled out. It is 
not known whether the juice was tested for the pres-
ence of viruses. Virus detection in food involved in out-
breaks, however, is generally complicated due to the 
low dose of viruses in food which may be below the 
detection level. Moreover, leftovers are rarely available 
for analysis. In particular, viral detection in fruit can be 
hampered by the presence of acid juices inhibiting the 
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assay. Until validated assays are available, epidemio-
logical evidence may assist in confirming a food-borne 
source [5]. However, the juice was served in a self-tap 
container during each meal buffet, making transmis-
sion through a contaminated environment possible. 
Also, our epidemiological evidence was indicative of 
transmission to the early cases through the contami-
nated juice container, with person-to-person trans-
mission taking over for the later cases. Both groups 
were at highest risk on 9 February. It is possible that 
cleaning procedures in the hotel were different on days 
when tour groups changed due to tight time sched-
ules, resulting in persisting environmental contamina-
tion. It is also possible that cleaning procedures after 
the arrival of the second coach reduced transmission 
and decreased the dose-response association of juice 
consumption for Coach B travellers. Unfortunately, 
we could not confirm this hypothesis since the report 
on the environmental investigation performed by the 
German public health office was not available for MPHS 
Rotterdam-Rijnmond.

Given the background prevalence of norovirus in the 
population and the presence of asymptomatic shed-
ders, identifying norovirus as the causative agent of 
an outbreak of gastroenteritis is commonly based on a 
total of three samples, of which at least one should be 
positive for norovirus using RT-PCR [10]. In our study, 
only two samples in each group could be tested, but 
all were positive. Therefore, it is justified to assign the 
outbreak in both coaches to norovirus. Moreover, the 
strains detected were identical over a sequence length 
of 300 and 600 nt, strongly indicating that these out-
break strains were linked. 

Often a case-definition of two or more episodes of 
diarrhoea and/or vomiting within 24 hours is used. 
We chose a case-definition of one or more episodes 
of diarrhoea and/or vomiting within 24 hours. As the 
10 persons with only one such episode had also other 
symptoms which were strongly indicative of a norovi-
rus infection, we consider our case definition justified. 

Separating the early from the late cases appears 
to have been a successful method for distinguish-
ing transmission modes, as described before [12]. An 
association with a food item was found in early cases, 
whereas person-to-person transmission or environmen-
tal transmission took over in the late cases. The late 
cases were probably predominantly infected through 
person-to-person spread of the virus in the coach on 
the way back to the Netherlands. Norovirus is known 
to spread easily from person to person in closed set-
tings, as is seen for example on cruise ships [13]. After 
the passengers were back home in the Netherlands, 
the incidence fell rapidly and two days after depar-
ture from the hotel there were no new cases in either 
of the groups, suggesting that there was no exposure 
to a persisting common source or ill persons, and that 
providing the control guidelines contributed to limiting 
further spread.

Travelling has previously been described to be a risk 
factor for norovirus infection [14]. However, identifi-
cation of the initial source in such outbreaks is diffi-
cult [15]. Outbreaks in travellers often involve several 
countries, which makes it difficult to collect all rel-
evant data, a clear limitation of our study. In the 
Netherlands, cooperation between the various Public 
Health Services and the national Food and Consumer 
Product Safety Authority (VWA) is working well. If food-
borne transmission is suspected, results of epidemio-
logical and environmental investigations are jointly 
collected and shared. This is different from routine 
environmental control by the VWA. Different countries 
may have different surveillance systems, laws and reg-
ulations concerning privacy and sharing information. 
This interferes with international outbreak investiga-
tions and may profit from international guidelines and 
data sharing.

To our knowledge, this is the first time that consump-
tion of juice served in containers is demonstrated to 
be a critical point in the hygiene procedure of hotels. 
Travel agencies and hotels should to be made aware 
that, once norovirus is introduced in a hotel setting, 
these containers need hygienic measures to limit 
further spread and prevent outbreaks in successive 
groups. Each outbreak investigation requires coopera-
tion between actors in epidemiological, microbiologi-
cal and environmental investigation, whether national 
or international. For a thorough investigation of out-
breaks with international consequences, European 
guidance is needed regarding the collaboration of dif-
ferent authorities involved in cross-border outbreaks. 
In our opinion, the European Centre for Disease 
Prevention and Control is the body suited to provide 
such guidelines, in which it is important to address the 
potential lack of international comparability of labora-
tory data.
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