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Introduction
Noroviruses cause acute gastrointestinal 
illness characterized by nausea, vomiting, 
stomach cramps, and diarrhea. Transmis-
sion occurs by ingestion of contaminated 
food or water, directly through the fecal-oral 
route, or indirectly through contact with 
contaminated fomites or environmental sur-
faces. Norovirus transmission can also occur 
through the ingestion of particles of aerosol-
ized vomit (Centers for Disease Control and 
Prevention [CDC], 2011a).

Norovirus outbreaks are reported world-
wide and have been associated with restaurants 
and hotels (CDC, 2006; Dippold, Lee, Selman, 
Monroe, & Henry, 2003; Guzman-Herrador, 
Heier, Osborg, Nguyen, & Vold, 2011; Smith 
et al., 2011), college campuses (CDC, 2009), 
recreational camps (CDC, 2007; Heijne et al., 
2009), cruise ships (CDC, 2002b), and pro-
fessional sports leagues (Desai et al., 2011). 
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camping areas. Sanitary facilities consist of 
mobile shower units and portable toilets; 
water for drinking and bathing is provided 
from portable tanks. Meals in camp are pro-
vided by contracted mobile catering units. A 
camp might exist from a limited number of 
days to weeks, and accommodate less than 
100 to more than 1,000 res more than yeits.nd p.03fmrl5ml5mle21 6sommodateb3t /MH
re size and complexity.
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ing crew reported no ill persons among the 
resource group. De�nitive information about 
dinner location on September 1, 2011, was 
obtained for 13 (76%) of 17 resource groups 
who had arrived at the �re camp by Septem-
ber 1. All resource groups categorized as ill 
reported having members who had eaten din-
ner at Restaurant A on September 1. Among 
resource groups who ate at Restaurant A, 89% 
were categorized as ill (Table 2). Resource 
groups with no members who had eaten at 
Restaurant A on September 1 had eaten at 
other restaurants or had eaten food brought 
from home. Subsequent food exposures were 
consistent across all resource groups when the 
contract caterer began service with breakfast 
on September 2. Individual food histories of 
responders who had eaten at Restaurant 
A were similar because �re managers had 
arranged for service of a limited menu to 
responders. No food item was associated with 
an increased risk for illness.

Forty-nine persons who met the clinical 
case de�nition were identi�ed; 46 persons 
were identi�ed by the �re camp medical unit 
and three were identi�ed anecdotally. Among 
persons who met the clinical case de�nition, 
47 (96%) were directly associated with the 
�re response and two (4%) were emergency 
medical personnel who had responded to the 
outbreak. Among 47 persons for whom time 
of onset was known, �ve (11%) had onset 24 
hours or more after the �rst reported onset, 
had no restaurant exposure, and were consid-
ered secondary cases. The overall attack pro-
portion among all responders was about 27%.

Among 48 patients for whom sex was 
known, 41 (85%) were men; among 15 
patients for whom age was known, the age 
range was 20–58 years. Among 24 patients 
for whom signs and symptoms were known, 
six (25%) reported vomiting; five (21%) 
reported diarrhea; 13 (54%) reported both 
vomiting and diarrhea; 12 (50%) reported 
nausea; three (13%) reported muscle aches; 
four (17%) reported chills; and six (29%) 
reported headache. Mild fever (<100.5°) was 
reported by seven (78%) of nine patients 
treated at any hospital. The incubation 
period was calculated from 7:00 p.m., the 
midpoint of dinner service on September 1, 
yielding a median incubation period of 31 
hours (range: 21–55 hours; n = 42) (Figure 
1). The estimated mean duration of illness 
was 32 hours (range: 13–44 hours; n = 42), 

calculated from the reported time of onset to 
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lishment inspection as a result of the out-
break included lack of knowledge about safe 
food handling practices such as bare hand 
contact with ready-to-eat foods and improper 

sanitization of food contact surfaces, impeded 
access to hand-washing facilities, and incor-
rect food item storage to prevent cross con-
tamination. In response to the query to the 

Restaurant A manager as to whether any of 
the children observed in the food prepara-
tion areas on multipl multipl multipl m
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inspection conducted as a result of the epi-
demiologic investigation. 

A preopening inspection focusing on facil-
ity characteristics was conducted prior to 
Restaurant A opening in accordance with 
Idaho regulations, but no routine inspection 
was conducted shortly after establishment 
opening. If more frequent inspections had 
occurred, managerial and behavioral risk 
factors that contribute to foodborne illness 
might have been noted and corrected earlier, 
thus avoiding a major contributing cause of 
this outbreak. 

One method advocated to improve food-
borne illness knowledge and improve food 
safety behavior is to have an education or cer-
ti�cation requirement for food service man-
agers or food handlers. The 2009 FDA Food 
Code (Food and Drug Administration [FDA], 
2009) and the Idaho Food Code (IDHW, 
2008) require demonstration of knowledge; 
certi�cation by an accredited program is 
one way to meet the requirement. Evidence 
varies, however, as to effectiveness of this 
strategy. A limited number of studies have 
reported that having a trained and certi�ed 
food manager is associated with reducing or 
improving control of certain inspection viola-
tions or risk factors (Cates et al., 2009; FDA, 
2010; Kassa, Silverman, & Baroudi, 2010). 

One study conducted by the Environmen-
tal Health Specialists Network reported that 
the presence of a certi�ed kitchen manager 
was associated with a reduced likelihood that 
the restaurant was associated with an out-
break (Hedberg et al., 2006). Training is not 
necessarily linked with consistent behavioral 
change as evidenced by one study where, in 
a group of food handlers with a high propor-
tion who had received food hygiene training, 
approximately half admitted to not always 
adhering to food safety behaviors (Clayton, 
Grif�th, Price, & Peters, 2010). Evidence 
of the effectiveness of routine inspection 
to reduce foodborne illness is limited, and 
some studies provide evidence that no differ-
ence exists in outcomes, either in violations 
or illness outbreaks on the basis of inspec-
tion frequency or scores (Mullen, Cowden, 
Cowden, & Wong, 2002; Newbold, McKeary, 
Hart, & Hall, 2008). Another study, however, 
indicated a substantial association between 
lower routine inspection score and likeli-
hood of foodborne outbreak (Irwin, Ballard, 
Grendon, & Kobayashi, 1989). No research is 

available that has speci�cally investigated the 
association of foodborne disease outbreaks 
with routine inspection within a de�ned 
time after a restaurant opens for business 
or changes ownership. Our surveys of state-
level food safety regulators identi�ed that 
although the requirement for and timing of 
postopening food establishment inspections 
varies by jurisdiction, an inspection during 
this time is considered suf�ciently impor-
tant that 13 (72%) of 18 states that chose to 
respond to our surveys have a rule or policy 
at the state level. 

Although an outside restaurant was impli-
cated as the illness source in this outbreak, 
food service provided in camp represents 
another possible avenue for the introduc-
tion of foodborne illness that must be evalu-
ated in an outbreak investigation. Meals are 
often provided in camp by mobile food ser-
vice units (MFSU) that are staged near where 
�res might occur for prompt dispatch. These 
units operate under a national contract that 
outlines requirements for equipment and cer-
ti�cation of staff (NIFC, 2013). Each MFSU 
manager and supervisory cook must have a 
completion certi�cate for food service man-
agement, handling, and sanitation training. 
MFSU managers are responsible for training 
employees in safe food handling practices. 
Each MFSU is required to have a copy of the 
latest FDA Food Code available and is con-
tractually obligated to meet those standards.

Toilet and shower facilities are other 
shared areas where contamination with 
norovirus could contribute to transmission 
among wildland �re responders and should 
also be evaluated during an outbreak. Toilet 
and shower facilities are portable units pro-
vided under contract. Portable toilets are 
contracted locally; sanitization frequency is 
at the discretion of incident staff. Sanitization 
frequency was increased from once per day to 
2–3 times per day after the outbreak was iden-
ti�ed. Shower facilities are provided under a 
national contract that details frequency and 
sanitization method. Hand-washing sinks are 
situated near portable toilets, showers, and 
food service areas to encourage appropriate 
hand hygiene.

Both the mobile shower contract and the 
MFSU contract provide for noti�cation of 
local health authorities of the time, location, 
and type of services that are being performed. 
In the event of an illness outbreak among 

responders at a base camp, a local environ-
mental health specialist (EHS) might need 
to inspect camp facilities. The EHS should 
be aware that these service providers have a 
contractual obligation to meet applicable 
federal, state, and local laws and regulations 
and should work in partnership with incident 
managers to inspect these facilities to the 
same standard as other establishments within 
their jurisdiction. 

Despite responder vulnerability to infec-
tious disease transmission because of the 
closely shared quarters and challenging con-
ditions for good hygiene, this is only the sec-
ond norovirus outbreak reported at a wild-
land �re base camp. In response to the �rst 
reported norovirus outbreak in a wildland �re 
base camp during 2009
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