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SUMMARY

A large outbreak of acute gastroenteritis occurred among three different groups of guests and
the employees of a Virginia hotel within a 2-week period in November 2000. At least 76 of the
hotel’s guests and 40 hotel employees had acute gastroenteritis during this period. All tested ill
persons were infected with the same strain of Norwalk-like virus, as shown by cloning and
sequencing of virus detected in stool specimens from the three guest groups and the employees.
Epidemiologic investigation suggested food as the probable source for the guests. Most of the
employees, including those sick, did not eat in the hotel, suggesting that environmental
contamination and person-to-person transmission could have contributed to the outbreak. The

disease continued to spread in the hotel, passing from one guest group to another, by food,
environmental contamination, and/or by person-to-person transmission through infected
employees and guests. The study describes procedures implemented to control the outbreak and

makes recommendations for future outbreak control.

INTRODUCTION

Human caliciviruses (HuCVs) are an important cause
of acute gastroenteritis. The characterization of the
viral genome of many HuCVs in the past 10 years has
led to the classification of this group into two genera
in the Caliciviridae, ‘Norwalk-like viruses” (NLVs)
and ‘Sapporo-like viruses’ (SLVs)[1]. NLVs are the
major cause of non-bacterial outbreaks of acute
gastroenteritis in children and adults. SLVs mainly
infect children. Large outbreaks of NLV-associated
gastroenteritis commonly occur in schools, childcare
centers, nursing homes, hospitals, restaurants, cruise
ships, and military facilities. The organism is trans-
mitted by the faecal-oral route via contaminated food
and water, environmental contamination, or by
person-to-person transmission [2-18]. HuCVs are
highly contagious and usually cause large outbreaks
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with high attack rates. Three peaks of gastroenteritis
cases were reported to the Peninsula Health De-
partment (PHD) between 3 November 2000 and 9
November 2000. Each outbreak involved a different
group of guests staying at a resort hotel. The first
group (group A) consisted of 110 people attending a
business conference. The second group (group B)
consisted of 95 physicians and their families. The third
group (group C) consisted of 350 retired persons. This
paper describes the investigation of the outbreak of
acute gastroenteritis among three groups of guests
and employees in a large hotel that occurred over a 2-
week period.

METHODS

Epidemiologic investigation

A cohort study was conducted with groups A and B
using a questionnaire composed of demographic data,
characteristics of illness, foods eaten at the hotel, and
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events attended. A case study was performed on
group C and the hotel staff using a questionnaire
administered by the PHD. A case was defined as
vomiting or diarrhoea in a hotel attendee or staff,
which occurred from 27 October to 14 November.

Statistical analysis

Relative risks and confidence intervals were calculated
using Epi Info 2000 software (Epi. Info, CDC,
Atlanta, GA). Yates corrected Chi-square or Fisher
exact test for statistical significance were performed
using Epi Info 2000.

Environmental investigation

After each outbreak was reported, the environmental
health division of the PHD inspected the kitchen and
obtained information about foods served, methods of
food preparation, food sources, and food tempera-
tures. Food handlers were asked about current illness
and knowledge of food safety. Prior to the outbreak,
hotel policy required that ill food handlers be excluded
from food preparation or service until free of
symptoms for 24 h. Any remaining foods served to the
three groups were obtained for laboratory investi-
gation. A time line of the investigation is shown in
Fig. 1.

Laboratory investigation

Stool specimens were collected from ill attendees of
each group and two ill hotel employees. Stool
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specimens were tested for HuCVs by reverse transcrip-
tase — polymerase chain reaction (RT-PCR) at the
Division of Consolidated Laboratory Services
(DCLS) in Richmond and the Center for Pediatric
Research (CPR), Eastern Virginia Medical School in
Norfolk, and by an enzyme immune assay (EIA) at
the CPR [19, 20]. This EIA utilizes hyperimmune sera
obtained from animals cross-immunized with recom-
binant capsid antigens of nine strains of HuCVs. The
stool specimens also were tested for Salmonella,
Shigella, Escherichia coli O157: H7, Campylobacter,
and Vibrio at DCLS. Stool specimens positive for
HuCVs by RT-PCR were further characterized by
cloning and sequencing using standard protocols
described previously [19]. The sequences were ana-
lysed using Omiga 2:0 (Oxford Molecular Ltd.,
Oxford, UK). One unopened bag of mussels was
tested for HuCVs by RT-PCR. No other food served
to the groups was available for testing.

RESULTS
Epidemiologic investigation

A total of 69 (63 %) attendees of group A completed
the questionnaire. Thirty-four met the case definition
for illness for an attack rate of 49%. Ill persons
ranged in age from 37-62 years with a median of 52
years and 20 (59 %) were female. Twenty-seven (28 %)
of the 95 attendees of group B completed the
questionnaire and 11 (41 %) satisfied the case defini-
tion. The median age of ill persons was 31 years and 8
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Fig 2. Onset of acute gastroenteritis among three guest
groups

(73%) were female. Group C had 15 persons who
satisfied the case definition. The median age of the ill
persons was 71 years and 9 (60 %) were female. Three
peaks of cases occurred which matched the arrival in
the hotel by each group (Fig. 2). The first case in each
group occurred within 24 h of arrival and the case
numbers peaked at 24-48 h. Illness among employees
occurred during the 2 week period from 27 October to
10 November. Predominant symptoms of ill persons
among the three groups of guests and the employees
were similar (Table 1). The median duration of illness
was 31 h (range: 18-72 h). No interviewed attendees
were symptomatic before the event.

Mode of transmission of illness

Group A arrived in the hotel on 1 November. The
hotel catered a reception for group A on 1 November
(Fig. 1). Twenty-seven of the 45 (60 %) people who
attended the reception became ill compared with 7 of
the 24 (29%) who did not attend the reception
(Relative risk = 2-1, P = 0-03;95% CI = 1-1, 4:0). No
other event for group A had a statistically increased
risk of illness. The explosive nature of the outbreak,
with large numbers of cases within a 2448 h cluster,
suggested a common food source exposure. The
investigation, however, did not implicate any specific
food item. Group B arrived at the hotel on 3
November. The hotel catered breakfast and a picnic
lunch for the group on 4 November. The group ate
together at an outside restaurant on 4 November. The
interview participation rate for attendees in group B
was poor (only 28 % completed the questionnaire).
There was a significant association between eating
coleslaw at the picnic on 4 November and becoming
ill. Nine of the 15 (60 %) attendees who ate coleslaw
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at the picnic became ill compared to 2 of the 10 (17 %)
who did not eat coleslaw (RR = 3-6, P = 0:03; 95%
CI = 1-0, 13-6). Fifteen ill members of group C were
interviewed. Because of the difficulties in recalling
foods eaten, a food history was not obtained for
group C.

Role of employees in transmission of the illness

During the initial outbreak investigation, only three
employees claimed to be ill. Two of these were food
handlers. On 9 November the health director met with
hotel management to arrange interviews for all
employees. The management agreed to pay ill em-
ployees while out of work and to encourage ill
employees not to work. A total of 150 hotel employees
were interviewed on 9 and 10 November. Forty (27 %)
satisfied the case definition for illness in the 2-week
period of the outbreak. The highest attack rates were
among persons who worked at the front desk (7/9,
78 %) followed by housekeeping staff (9/22, 41%).
Thirteen of 67 (19%) food handlers and 1/6 (17 %)
dishwashers were ill. Because infected hotel employees
could transmit the disease, it was requested that ill
employees not work if symptomatic. Personal hygiene
was reinforced and food handlers were particularly
instructed on the importance of not working while ill.

Environmental investigation

The environmental investigation revealed no major
deficiencies in food storage, preparation, or service.
Food handlers seemed knowledgeable about safe food
handling techniques.

Laboratory investigation

Stool specimens obtained from 3 ill attendees in group
A, 2 ill attendees and 1 family member in group B, 3
ill attendees in group C, and 1 ill employee were
positive for Norwalk-like virus by RT-PCR. PCR
results were confirmed by the recombinant EIA. All
stool specimens were negative for bacterial pathogens.
The frozen mussels tested negative for Norwalk-like
virus by RT-PCR.

The RT-PCR products from positive specimens
selected from each of the three groups of guests and
the employee had an identical sequence identified as
VA750. This strain shares 100% and 96 % nucleic
acid identities with a Japanese strain (AB05308) and a
Hungarian strain (MOH), respectively. Similar strains
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Table 1. Frequency of patients with acute gastroenteritis symptoms among
the three groups of guests and the hotel employees in the outbreak

Group A Group B Group C Employees
Symptoms No. =34 (%) No.=11(%) No.=15(%) No.=40 (%)
Diarrhoea 32 (94) 9(82) 11 (73) 37 (93)
Vomiting 25 (74) 11 (100) 13 (87) 29 (73)
Nausea 30 (88) 11 (100) 8 (57) ND*
Fever 8 (24) 6 (55) 2 (13) 23 (58)
Abdominal cramp 21 (64) 9 (82) ND* ND*

ND, not documented.

also were identified in other Virginia outbreaks
recently (our unpublished data) and in the UK in the
early 1990s (NLV/Hillingdon/90/UK). Genetic ana-
lysis of these related strains showed that they belong
to the genogroup II of HuCVs, currently the most
commonly circulating genogroup in many areas
around the world [21-25].

Maeasures to control the outbreak

On 3 and 7 November the Peninsula Health De-
partment requested that all ill employees go home and
not return to work until free of symptoms for 24 h. A
training session on personal hygiene, proper glove
use, and food protection measures was given to
workers on 7 November. On 9 November all
employees were interviewed. Those who were ill in the
past 2 weeks or had an ill child in diapers were
excluded from work for 1 day. Those employees who
were currently ill with vomiting or diarrhoea were told
not to work for 1 day after resolution of symptoms.
All employees were paid for time off while ill. All
employees were instructed about hygiene and hand
washing. The facility was closed for 8 h to permit
thorough cleaning of all food service areas and guest
rooms. New guests were not accepted until all
guestrooms, bathrooms, and common rooms were
thoroughly cleaned. All cold food requiring hand-
preparation was excluded from the menu. No open
bowls of food such as chips or popcorn were served.
On 14 November the hotel reported no further ill
guests or employees.

DISCUSSION

This report describes an outbreak of acute gas-
troenteritis among three groups of guests and the
employees in a large hotel. The first cases occurred
within 24 h after the first group arrived in the hotel

https://doi.org/10.1017/50950268802007161 Published online by Cambridge University Press

and the numbers of cases increased sharply within
24-48 h. Forty (27 %) of the 150 hotel employees also
were sick. Il guests and employees had similar
symptoms. The outbreak finally stopped after a major
cleaning in the hotel followed by an 8 h closure to
guests. The following is a discussion about possible
transmission modes of the virus and recommendations
for future outbreak control and prevention.

The explosive nature of the outbreak suggested that
a common source of illness occurred for groups A, B
and C. Water was not considered, because the hotel is
on a municipal water system and no other outbreaks
were reported in the surrounding community. Food
was the likely source for most hotel guests as shown
by the epidemiologic investigation. Direct evidence of
food contamination was not obtained because most of
the foods had been discarded when the investigation
started. One unopened bag of frozen mussels tested
negative for Norwalk-like virus. Thirteen hotel food
handlers became ill in the 2-week period with vomiting
or diarrhoea. Sub-clinical carriers also can shed virus.
The link between illness and food contamination can
be explained for the guests, but not the employees,
because most employees did not dine in the hotel.
Furthermore, some guests who did not eat in the hotel
also became ill. Therefore, other pathways, such as
person-to-person transmission and environmental
surface contamination probably contributed to the
spread of disease. The highest attack rates of
employees were those who had direct contact with
guests, including front desk receivers (78 %) and
housekeepers (41 %). Contamination of the guest
bathrooms is a probable source of infection. The
housekeepers were asked to clean the surface of the
bathrooms. However, wiping of surfaces without
disinfectant and using the same rag elsewhere could
actually help to spread the pathogen. The practice
observed was to use the same cleaning materials and
gloves between rooms.
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The three groups of guests had only a 1-day overlap
in the hotel; each had it’s own social activities and
menus, but the strains detected from all three groups
were identical and matched the strains among the
hotel employees. The initial public health interven-
tions were not effective in controlling the outbreak
because ill food handlers were not initially identified
and those identified were not kept out of work for
longer than 24 h after becoming asymptomatic. In
addition, 72 h would have been more effective in
stopping the disease transmission based on the current
literature [26]. The investigating team relied on the
food handlers to voluntarily remove themselves from
work. This was not effective and finally when they
were interviewed on 9 November it was discovered
that 13 food handlers had been ill during the time of
the outbreak. They did not admit to illness either
because they were asymptomatic at the time of
interview or because they did not want to miss work.
Prolonged viral shedding (up to 2 weeks) can increase
the risk of a food handler infecting others [27]. In
addition a 1994 study of NLV showed that of 50
volunteers infected with NLV, 32% asymptomatic
and viral shedding was observed in both symptomatic
and asymptomatic persons [28].

Recommendations to control future outbreaks are
as follows. Interviews on all hotel employees, par-
ticularly food service workers, should be performed at
the time the outbreak is recognized. All persons
involved in food handling, who experience vomiting
or diarrhoea, should be required not to work for at
least 72 h after becoming free of symptoms. Hotel
bathrooms should be thoroughly cleaned with phe-
nolic compounds with particular attention to those
used by ill guests [29].

Housekeeping personnel should be instructed on
safe personal hygiene when cleaning contaminated
guest bathrooms and the importance of not cross-
contaminating guest bathrooms. Both hotel staff and
attendees should practice effective hand washing after
using the bathroom. Safe food handling should be
practiced particularly for foods served cold or re-
quiring hand preparation.
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