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Abstract

Norovirus is the leading cause of foodborne illness outbreaks in the United States, and restaurants
are the most common setting of foodborne norovirus outbreaks. Therefore, prevention and control
of restaurant-related foodborne norovirus outbreaks is critical to lowering the burden of foodborne
illness in the United States. Data for 124 norovirus outbreaks and outbreak restaurants were
obtained from Centers for Disease Control and Prevention surveillance systems and analyzed to
identify relationships between restaurant characteristics and outbreak size and duration. Findings
showed that restaurant characteristics, policies, and practices were linked with both outbreak size
and outbreak duration. Compared with their counterparts, restaurants that had smaller outbreaks
had the following characteristics: managers received food safety certification, managers and
workers received food safety training, food workers wore gloves, and restaurants had cleaning
policies. In addition, restaurants that provided food safety training to managers, served food items
requiring less complex food preparation, and had fewer managers had shorter outbreaks compared
with their counterparts. These findings suggest that restaurant characteristics play a role in
norovirus outbreak prevention and intervention; therefore, implementing food safety training,
policies, and practices likely reduces norovirus transmission, leading to smaller or shorter
outbreaks.
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Norovirus is the leading cause of foodborne illness outbreaks in the United States. From
2009 to 2015, norovirus was the most common cause of single-etiology foodborne outbreaks
(38%) and outbreak-associated illnesses (41%) (11). Restaurants are the most common
settings of foodborne norovirus outbreaks (81%) (15) and almost half (46%) of restaurant-
related foodborne outbreaks are caused by norovirus (1). These data indicate that prevention
and control of restaurant-related foodborne norovirus outbreaks are critical to lowering the
burden of foodborne illness in the United States.

Infected food workers are the most frequent source of food contamination in foodborne
norovirus outbreaks (70%) (15). Food workers’ barehand contact with ready-to-eat food
(food that requires no further preparation) is frequently the cause of contamination (15).
Consequently, in addition to preventing ill or infectious staff from working, proper hand
hygiene (appropriate hand washing and using gloves or utensils to prevent barehand contact
with ready-to-eat foods) is key to preventing norovirus outbreaks and illness (15). Cleaning
and sanitizing surfaces that come into contact with food are also important to reduce
norovirus transmission in food service settings, because norovirus can persist on surfaces for
long periods and be transferred to foods prepared on those surfaces (12).

The U.S. Food and Drug Administration (FDA) Food Code, a model set of science-based,
comprehensive food safety guidelines, provides the basis for state and local food codes that
regulate retail food service in the United States. The FDA Food Code contains guidelines
aimed at preventing foodborne illness in food establishments and is revised periodically
(25). Food Code provisions prohibit food workers from handling ready-to-eat foods with
their bare hands (and suggest using barriers such as gloves), prohibit ill food workers from
working or from handling food, and specify when and how food contact surfaces should be
cleaned and sanitized.

The purpose of this article is to examine relationships between restaurant food safety
policies and practices and norovirus outbreak characteristics. More specifically, we examine
associations between policies and practices, particularly those associated with norovirus
prevention, and outbreak size and duration in restaurants in which a norovirus outbreak
occurred. In particular, we focus on policies and practices related to glove use, ill workers,
and cleaning and sanitizing processes. We also examine additional restaurant characteristics
that have been hypothesized or found to be associated with restaurant food safety. The
results of these analyses will contribute to identifying and understanding restaurant
characteristics that may mitigate norovirus outbreaks.

MATERIALS AND METHODS

We obtained data for this study from the two Centers for Disease Control and Prevention
(CDC) foodborne outbreak reporting systems: the National Environmental Assessment
Reporting System (NEARS) and the Foodborne Disease Outbreak Surveillance System
(FDOSS). The study data set included only outbreaks that were reported in both systems.
For both systems, a foodborne outbreak is defined as two or more cases of a similar illness
linked to a common exposure (e.g., a setting or a food).
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NEARS: outbreak establishment characteristics.

We obtained data on characteristics of food establishments that experienced a foodborne
outbreak from the NEARS. NEARS is a voluntary reporting system through which
environmental health programs in state and local health departments report data to CDC
from the environmental health component of their investigations of food establishment
outbreaks (10). This component is designed to describe the environment in which the
outbreak occurred and identify the factors and antecedents contributing to outbreaks. In a
typical environmental assessment, an environmental health investigator visits the outbreak
establishment and interviews the manager about establishment characteristics, such as food
safety policies and practices and worker practices that may have contributed to the outbreak.
The assessment also typically involves observing worker food preparation practices,
specifically preparation of food items suspected to be linked to the outbreak. At the end of
their investigation, participating health departments report selected data points from their
environmental assessment through the NEARS Web-based reporting system.

Table 1 lists the variables extracted from NEARS and included in this study, along with data
collection methods for the variables. They include establishment characteristics
hypothesized or found to be associated with food safety at retail food establishments, such as
staff food safety training and certification and establishment ownership (2, 3, 5, 8, 16, 20,
23, 24). They also include establishment policies and practices designed to prevent
contamination of food, focusing on hand hygiene (e.g., glove-use policy), preventing ill
workers from working (e.g., policy requiring workers to inform their manager when they are
ill), and cleaning and sanitizing (e.g., cleaning policy for food prep tables). Policies were
coded as verbal (the policy is verbally conveyed to workers but is not written) or written.

FDOSS: outbreak characteristics.

We obtained data on foodborne outbreak characteristics from the FDOSS (Table 1).
Outbreaks are voluntarily reported to FDOSS through the National Outbreak Reporting
System, a Web-based platform used by state and local health departments to report
epidemiologic and laboratory data from their foodborne outbreak investigations to CDC.
Typically, epidemiology or communicable disease control programs within health
departments collect and report these data, which include outbreak characteristics such as
confirmed or suspected etiologies, implicated food, outbreak settings, and reported illnesses,
hospitalizations, and deaths associated with the outbreak. We extracted data from FDOSS on
outbreak size (number of suspected and confirmed primary illness cases associated with the
outbreak), outbreak duration in days (date of last reported illness onset minus date of first
reported illness onset), and cohort or case-control studies conducted as part of the outbreak
investigation.

Final data set.

From 1 January 2014 through 31 December 2016, 16 state and local health departments
reported 404 foodborne illness outbreaks to NEARS. We matched 341 (84.4%) of the 404
NEARS outbreak records with FDOSS outbreak records; matches were based on outbreak
identification numbers reported in the systems and manual review of pertinent outbreak
characteristics (e.g., mode of transmission, location, etiology, and dates). Of the 341
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matched outbreaks, 95.6% (326) of those had exposure that took place at a single location.
To limit variability, we chose to include only outbreaks associated with restaurants and
exclude other food establishments from our analyses (hereafter, we use the term
“restaurant™). Of the 326 single-setting outbreaks, 270 (82.8%) were associated with a
restaurant. Outbreak etiologies for both outbreak reporting systems were classified as
confirmed if they were confirmed according to CDC laboratory and clinical guidelines (9);
otherwise, they were classified as suspected. Among the 270 restaurant outbreaks, norovirus
was reported as the sole etiology in 135 (50.0%). Eleven outbreaks were excluded from
analysis because restaurant manager interviews were not conducted. The final data set
contained 124 norovirus outbreaks associated with a restaurant. These outbreaks occurred in
Connecticut, Minnesota, New York City, New York State (excluding New York City), Rhode
Island, Tennessee, Washington, and Wisconsin.

Potential control variables.

Two potential control variables were included in the multiple-variable models. The first was
whether a cohort or case-control study was conducted as part of the investigation. Such
epidemiologic studies can help implicate specific foods and can potentially identify more
cases or be used in outbreaks with a larger number of cases. Therefore, we corrected for the
influence of epidemiologic studies to test the unique relationships between restaurant
characteristics and outbreak size and duration. The second potential control variable was
whether the restaurant was part of a chain or was independently owned. Previous research
has shown a consistent relationship between ownership and food safety (2, 3, 6, 14, 17, 20).
Again, we corrected for the influence of ownership to test the unique relationships between
restaurant characteristics and outbreak size and duration. We also considered controlling for
the number of meals the restaurant served daily, assuming this variable would be linked with
outbreak size. However, no evidence supported this assumption, so we did not control for
number of meals served in the analyses.

Regressions.

We first calculated descriptive statistics on all continuous restaurant characteristic variables
(e.g., number of critical violations) and dichotomized them using approximate median splits.
Next, we calculated the frequency and mean size and duration of each characteristic option
(Table 2). We then conducted truncated simple negative binomial regression models to
examine the relationships of each of the 22 characteristics with outbreak size and duration
(Tables 3 and 4). Finally, we conducted multiple-variable, truncated, negative binomial
regression models examining the relationship between each of the characteristic variables
and each of the two outcomes, controlling for ownership type and investigation methods
(Tables 3 and 4). The outcome distributions are negative binomial, because they are
positively skewed, made up of count data, and have variances greater than their means (i.e.,
overdispersion). Both outcomes are truncated, because their minimum values must be
greater than zero. An outbreak, by definition, must involve at least two people (outbreak size
> 2) and must last for a minimum of 1 day (outbreak duration = 1).

Results are presented in terms of predicted values, predicted value ratios (i.e.,eﬁ"), and the
nonstandardized beta weight P values. The results and discussion focus on the multiple-
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variable models, but we included the single-variable models to put effects into context.
Characteristics significant at £< 0.05 are discussed below. All analyses were conducted with
SAS 9.4 with advance modeling using PROC NLMIXED.

RESULTS

Outbreak characteristics.

The median outbreak size was 11.5 ill people (Q1 = 7.0, Q3 = 23.5, min = 2, max = 112).
The mean outbreak size was 18.7 ill people (variance = 375.0, skewness = 2.5, n=124). The
median outbreak duration was 3.0 days (Q1 = 2.0, Q3 = 4.0, min 1, max = 13). The mean
outbreak duration was 3.5 days (variance = 5.9, skewness = 2.0, 7= 124). Outbreak size and
duration were moderately positively correlated (r= 0.63, £< 0.001).

Investigators identified at least one contributing factor in 92 outbreaks (74.2%). Outbreaks
can have more than one contributing factor, and 112 were identified altogether, all related to
contamination. The most frequent contributing factor was barehand contact by a food worker
suspected to be infectious (44.6%, 41 of 92), followed by contamination (other than by
hands) by a food worker suspected to be infectious (32.6%, 30) and gloved-hand contact by
a food worker suspected to be infectious (16.3%, 15). Altogether, 93.5% of outbreaks (86)
had one of these three infectious food worker contributing factors. Other contributing factors
were contamination by a nonfood worker suspected to be infectious (3.3%, 3), contaminated
raw product (1.1%, 1), storage in a contaminated environment (1.1%, 1), and other source of
contamination (2.1%, 2).

Restaurant characteristics.

Most restaurants reporting norovirus outbreaks were independently owned (73.4%), had
complex food preparation processes (processes requiring a Kill step, which include holding
beyond same-day service or a combination of holding, cooling, reheating, and freezing)
(87.9%), and served 200 or fewer meals a day (52.1%) (Table 4). Most restaurants had at
least one food safety—certified kitchen manager (84.6%) and provided food safety training to
managers (95.2%) and food workers (92.7%). The largest category of training provided to
managers was both on-the-job and classroom training (47.6%), whereas the largest category
of training provided to food workers was on the job (49.6%). Investigators observed food
workers wearing gloves while handling food in most restaurants (85.5%) but observed food
workers handling ready-to-eat foods with their bare hands in almost a third of restaurants
(27.4%). Most restaurants (91.1%) had a verbal or written disposable glove-use policy, but
less than a third (30.9%) had a written policy. Most restaurants (93.4%) had a verbal or
written policy requiring workers to tell managers when they were ill; about 60% (59.3%)
had a written policy. Most restaurants (>92.7%) had a verbal or written cleaning policies for
the kitchen floor, cutting boards, and food prep tables, but less than half of restaurants
(<47.6%) had written cleaning policies. Table 4 contains data on additional characteristics.

Restaurant characteristics predictive of outbreak size.

Simple regression analysis identified seven characteristics that significantly predicted (P <
0.05) restaurants’ outbreak size (Table 2). The following characteristics predicted smaller
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outbreaks: lack of case control or cohort studies, one or more critical violations on the last
routine inspection, at least one food safety—certified manager, food safety training for
kitchen managers and for food workers, glove-use, and cleaning policies.

Multiple regression models, controlling for ownership and outbreak investigation methods,
identified seven characteristics that significantly predicted restaurants’ average outbreak size
(Table 2). Outbreak size was significantly smaller in restaurants with at least one food
safety—certified kitchen manager than in restaurants in which no kitchen managers were
certified (ratio [outbreak size for restaurants with at least one certified manager divided by
outbreak size for restaurants with no certified managers] = 0.57). Compared with when no
food safety training was provided to managers, outbreak size was significantly smaller for
restaurants in which manager food safety training was provided in the classroom (ratio =
0.48), on the job (ratio = 0.27), and both in the classroom and on the job (ratio = 0.34).
Compared with when only classroom training was provided to managers, outbreak size was
also significantly smaller for restaurants in which both classroom and on-the-job training
were provided (ratio = 0.72) and when only on-the-job training was provided (ratio = 0.47).
The pattern of results differed for food safety training for food workers. Outbreak size was
significantly smaller in restaurants that provided classroom and on-the-job training to food
workers than in restaurants that provided no training (ratio = 0.43), only classroom training
(ratio = 0.50), and only on-the-job training (ratio = 0.61). Outbreak size was significantly
smaller for restaurants in which investigators saw food workers wearing gloves while
handling food than in restaurants in which glove use was not seen (ratio = 0.56). Restaurants
that had a verbal or written cleaning policy for kitchen floors had significantly smaller
outbreaks than restaurants that had no cleaning policy for kitchen floors (ratios = 0.31 or
0.29, respectively). Outbreak size was also significantly smaller for restaurants that had a
written cleaning policy for cutting boards (ratio = 0.68) and food prep tables (ratio = 0.63)
compared with restaurants with verbal policies only. None of the general restaurant
characteristics or ill worker characteristics were significantly associated with outbreak size.

Restaurant characteristics predictive of outbreak duration.

Simple regression analysis identified four characteristics that significantly predicted (P <
0.05) restaurants’ outbreak duration (Table 3). Characteristics that predicted shorter
outbreaks included complexity of the food preparation process, number of managers, and
food safety training for kitchen managers and for food workers. Multiple regression models,
controlling for ownership and outbreak investigation methods, identified three characteristics
that significantly predicted restaurants’ outbreak duration (Table 3). Outbreak duration was
significantly shorter for restaurants for which cook-serve (food items requires a kill step,
such as cooking) was their most complex food preparation process compared with
restaurants that served foods requiring complex food preparation (food item requires a kill
step and holding beyond same-day service or a combination of holding, cooling, reheating,
and freezing) (ratio = 0.52) and for restaurants with one or two managers compared with
three or more managers (ratio = 0.65). Compared with when no food safety training was
provided to managers, outbreak duration was significantly shorter for restaurants in which
manager food safety training was provided in the classroom and both in the classroom and
on the job (classroom ratio = 0.55, both classroom and on-the-job ratio = 0.47).
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DISCUSSION

More than 90% of outbreaks with identified contributing factors in this study involved
contamination by ill workers; these data indicate that contamination by ill workers is the
most common contributing factor in foodborne norovirus outbreaks associated with
restaurants. This finding is consistent with previous analyses of national outbreak data (19).
The descriptive data also highlight some gaps in restaurant policies and practices that might
play a role in outbreak prevention and mitigation. These include gaps in food safety training
for managers and workers, in cleaning and ill worker policies, and in glove use. The
regression findings presented here support the contention that these gaps may be related to
outbreak size and duration. Compared with their counterparts, restaurants that had smaller
outbreaks had food safety—certified managers, provided food safety training to their
managers and workers, required food workers to wear gloves, and had cleaning policies.
Restaurants had shorter outbreaks if they provided food safety training to managers.

The finding that norovirus outbreaks were smaller in restaurants with food safety—certified
managers and restaurants providing food safety training to managers and workers supports a
growing body of research showing that food safety training and certification is important to
retail food safety. Much of this research has documented links between food safety training
and certification and safer retail food preparation practices, such as appropriate hand
washing, food storage temperatures, and frequent slicer cleaning (3, 5, 8, 13, 17, 25). The
data presented here suggest that this link between training and practices may translate to
reduced outbreak size.

Our findings on relationships between food safety training and outbreak size further support
the importance of training to food safety. Outbreak size was smaller when food safety
training was provided than when it was not; this finding was particularly pronounced for
manager training. The findings that outbreak size is smaller for restaurants providing both
on-the-job and classroom training than for restaurants providing only one type of training
suggests that multiple delivery methods may improve the impact of training. Specifically,
this finding suggests that on-the-job training is preferable to classroom training; on-the-job
training can provide context and allow real-world application of training principles, likely
facilitating understanding and adoption of food safety practices. Alternatively, this finding
may simply indicate that more training is better than less training. Recent reviews on the
effectiveness of food safety training are inconclusive on these specific issues (21, 27) and
more research is needed to explore this relationship.

The finding that norovirus outbreaks were smaller in restaurants that had cleaning policies
suggests the potential benefits of such policies in mitigating outbreak size. Proper cleaning
and sanitizing are important in preventing norovirus outbreaks, because these practices
reduce contamination risk and worker exposure to viruses persistent on surfaces (12).
Because norovirus is resistant to many common cleaners, has a low infectious dose, and can
persist in the environment for days to weeks (18) the existence of (and though unmeasured
in this study, adherence to) specific procedures for cleaning and sanitizing is likely a critical
measure to control further spread. A recent study found that delis with slicer cleaning
policies cleaned their slicers more frequently than delis without such policies (3).
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The finding that outbreak size was significantly smaller in restaurants in which food workers
were wearing gloves suggests that glove use may mitigate outbreak size. Although the
finding was nonsignificant, the directionality of the glove-use policy finding supports this
assertion; greater policy formality was related to smaller outbreaks. That is, outbreaks were
largest when there was no glove-use policy and smallest when there was a written glove-use

policy.

Observed worker barehand contact with ready-to-eat food was not related to outbreak size
and duration, even though barehand contact by an infectious worker was the most common
contributing factor to the outbreaks in this study. Worker barehand contact with ready-to-eat
foods may cause outbreaks but may not substantially influence outbreak size or duration.
Minimizing barehand contact with ready-to-eat food is an important step in preventing
norovirus transmission and outbreaks, and glove use is a common way to prevent that
contact in restaurants. Further investigation is warranted to explore these relationships.

One relationship between establishment characteristics and outbreak duration mirrored
outbreak size relationships. Outbreaks were shorter in restaurants where managers were
provided food safety training. However, two relationships were unique to outbreak duration.
Restaurants that only served food items not involving temperature control processes (such as
holding and cooling) had shorter outbreaks than restaurants serving food items that did
involve these processes. Although possible temperature abuse during these processes does
not lead to proliferation of norovirus as it does with bacteria, food items involving complex
food preparation may involve more handling and thus may create more risk of cross-
contamination. These complex food items may also be stored and served for longer periods
than less complex foods, leading to extended exposure. For example, workers may cook a
large batch of food, serve some, and then cool it and place it in cold storage overnight before
reheating it for service the next day. Finally, restaurants with one or two managers had
shorter outbreaks than restaurants with three or more managers. One possibility is that
having more managers may lead to inconsistent interventions and messaging with food
workers and thus a delay in outbreak resolution. More research is needed to explore this
relationship.

These results suggest that establishment characteristics affect the duration of norovirus
outbreaks less than they affect the size of outbreaks. Norovirus has a short incubation period
(12 to 48 hours), and norovirus outbreaks are often point-source outbreaks, originating with
an ill food worker; once the worker is removed, the outbreak typically ends. However, the
size of the outbreak is likely affected by several factors, including policies and practices. For
example, restaurants with workers who do not touch ready-to-eat food with their bare hands
and clean food contact surfaces often and well are likely to reduce food contamination,
thereby reducing the number of people who get sick.

No ill worker policy characteristics were significantly related to outbreak size or duration.
Several potential explanations may account for this lack of relationship. This study did not
measure policy enforcement, only policy existence. Enforcing ill worker policies is possibly
more difficult and less effective than enforcing other policies, such as cleaning policies. For
example, enforcing ill worker policies requires knowledge about the worker that may not be
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observable, unlike enforcing cleaning policies. In addition, appropriately implementing ill
worker policies can lead to worker absenteeism, which can negatively affect restaurants
(e.g., understaffing) (22). Managers may therefore be less likely to adhere to ill worker
policies than to other policies for which adherence has less negative impact. Workers may
also be averse to missing work; they may fear negative impacts for themselves (e.g., loss of
income or job) or have other concerns (e.g., concerns about leaving their coworkers short
staffed) (7); these factors may lead to lack of adherence to these policies. Given the
complexity of these interventions, not finding a relationship between them and outbreak
characteristics is perhaps not surprising.

This study has several limitations. First, the study collected cross-sectional data, which do
not allow causal inferences about the relationships among outbreak establishment
characteristics, size, and duration. Characteristics we did not measure, such as restaurant
revenue or other food safety policies and practices, may be driving these relationships.
Second, restaurant characteristic data were primarily collected through manager interviews;
these data might be subject to social desirability bias, in which respondents overreport
socially desirable conditions (e.g., the existence of food safety policies). Third, the findings
are based on data reported by a limited number of sites and may not represent all U.S.
outbreaks. A final limitation is the time frame of data collection. Investigators collected data
on restaurant characteristics during outbreak investigations, not before the outbreak.
Although investigators try to collect these data as soon as possible after they become aware
of a potential outbreak, the data collection timeframe varies depending on circumstances (4).
Restaurant managements can change their policies and practices once they become aware of
a potential outbreak but before or during data collection and investigation activities. Thus,
we cannot assume that the assessed policies and practices in place during the investigation
were in place during pathogen transmission. Lack of food safety training, policies, and
practices can be environmental antecedents to foodborne outbreaks; for example, lack of
glove use can lead to hand contamination of foods, subsequent pathogen transmission, and
outbreaks. However, implementing training, policies, and practices once outbreaks are
identified (i.e., during outbreak investigations) could also reduce transmission during the
outbreaks, leading to smaller or shorter outbreaks. In either case, our findings suggest that
these restaurant characteristics likely play a role in outbreak prevention and intervention.

Food safety training and certification and food safety policies are considered important
contributors to strong food safety management systems in restaurants; strong food safety
management systems are critical to retail food safety (25). The retail industry and food
safety officials should support and encourage food safety certification for managers, food
safety training for retail food staff, and the development and implementation of strong food
safety policies. In addition, states should consider incorporating the most recent version of
the FDA Food Code into their food safety regulations, specifically the provisions related to
norovirus prevention (e.g., hand hygiene). Finally, research comparing restaurants that have
had norovirus outbreaks with restaurants that have not had such outbreaks can contribute
significantly to our knowledge about outbreak prevention.
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HIGHLIGHTS
. Restaurant policies and practices are related to smaller and shorter norovirus
outbreaks.
. Outbreaks were smaller and shorter in restaurants with staff food safety
training.
. Outbreaks were smaller in restaurants with cleaning policies.
. Outbreaks were smaller in restaurants in which workers were observed

wearing gloves.

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 13

HOOVER et al.

MaIAIB)UL Jabeuew SYWYIN
MaIAIB)UL JaBeuRW SHVIN
UoIeAISsqo uaydlly SHVYAN
UOITeAIdSqo Uaydly SHVAN

MaIAIBIUL JaBeuBW SYYIN
MaIAIBIUL JaBeueW SYYIN
MaIAIB)UL JaBeuRW SHVIN
MaIAIBIUL JaBeuBW SYYIN
MaIAIBIUI JaBeueW SYYIN
MaIAIB)UL JaBeuRW SHVIN
MaIAIBIUL JaBeuBW SYYIN

uoieUIWIRIBP J0JeBIsaAUl SHYIN

uoieUIWIRIBP J0JeBIsaAUl SHYIN

uoleUIWIRIBP J0JeBIISaAUl SHYIN

MaIAIB)UL JabeuRW SYVIN

SSOad

Ss0oa4d
SSOad

uoieUIWIRIBP J0JeBIISaAUl SHYIN

SIaIoM |||
asn an0|6 ajgesodsip noge Ad1jod
SpueY aJeq YIIM pooj Jes-0)-Apeal Buljpuey paaIasgo S1axiom poo
pooy Buljpuey ajiym sanolb Buisn panasgo siaxiom poo
aus1bAy pueH
818931 S13)410M pooy Bulurely A1ayes pooy Jo adAL
aA19031 siabeuew Bulurely A1ayes pooy Jo adAL
paI4IIad Alajes pooy siabeuew uaydy Auy
UoIedIIBd pue Bulurel |
siabeurw Jo "ON
SIYIOM JO "ON
AJrep panJas sjeaw Jo "ou ajewixolddy
panJas pooy Jo adAL
(swia uonepunoy
Aond Jo Ayond pajjed osfe ‘spJezey ssauj|l aUIOQPOO) 3aNPaJ Jo areulwi|a djay Jeyl suonenbial Jo SUOITR|OIA) U0IIdadsul 1Se| UO SUOIE|OIA [BI11ID JO "ON
da3s |11 & INoyNM panias pue pasedaid si way pooj—anias-daid .
Bur003 se yans dals ||1X B SBAJOAUI BUO ISB3| Je ‘80IAIaS Aep-awes 1oy paredaid S| Wall PO0J—aAIas-}00D .

Buizaaiy pue ‘Buireayas ‘Buijood ‘Buipjoy 40 UoKRUIGIOD dwos pue dals |11
© 10 391nJ8S Aep-awies puoAsq Buipjoy pue (susboyed sayeuiwi]s Jo sadnpal Jeyy ‘Buiyood ax1| ‘ssadoid ) dals ||1y e saiinbal wa) pooj—xajdwio) .

ss8904d uoiresedald pooy xajdwod 1sow—ANxajdwod uolesedald
$911S1I810BIBYD JURINEISA |RIBUSD)
(3urJne)sal JaYI0 BUO 1Se3| 18 YIIM Suoiesado pue sweu saseys JueINeISal) ureyd 1o juspuadapul—diysiaumo jueinelssy
(pa1onpuod 10U SA PaJANPUOI APNIS 1OYOI JO [04JU0D-3SEI) SPOYIaW uonelnsau|
S9|qeLIA 0U0D
(sAep 40 "ou) uolreINp Ye3IGINO
(ajdoad 111 Jo "ou) 8ziIs ¥eaigINnO
10198} Bunnguo)

SOIISLIBIOR.IRYD XB3IgINO

801N0!
e S

a|qelten Apnis

erep Apnis 10 82in0S

‘T314gvlL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2021 September 01.

1

J Food Prot. Author manuscript



Page 14

HOOVER et al.

"WAISAS 80UR||IBAINS YB3IGINQ 8seasi auI0gpo0 ‘'SSOH "WaIsAS Burlioday JUBWSSasSY [2IUSWILOIIAUT [BUOIEN .ww_<m_2w

MaIAIB)UL JabeuBW SHWVIN
MaIAIBIUL JaBeuBW SYYIN

MaIAIBIUL Jabeurw SHYIN

MaIAIBIUL JaBeuBW SYYIN
MaIAIBIUL JaBeueW SYYIN
MaIAIB)UL JabeuBW SHWVIN
MaIAIBIUL JaBeuBW SYYIN

MaIAIBIUL Jabeurw SHYIN

sajqe) daid pooy Joy Adijod Butues|d
spseoq Buimng Joy Aaijod Buiues|d
J00[4 Uay1y Joy Aorjod Bulues|d
Buiues|d
111 84e Aayp asneaaq yiom ssiw Aayy usym pred 16 siaxi0m pooj Auy
111 8J4e Aay) asneaaq yJom ssiw Aayl uaym pred 186 siabeuew uayoiy Auy
siax oM [|1 Bunoisal Jo Buipnjoxa ydwoid pinom ey swoidwAs BuiAyioads Adijod
swoydwAs 118y siabeuew |13 01 Staxdom |11 Builinbal Ao1j0d

111 a4e Aayy uaym Jabeuew e |[8) 01 siaxdom pooy Buliinbai Adijod

321N0
e S

a|qelaen Apnis

Author Manuscript

Author Manuscript Author Manuscript Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 15

HOOVER et al.

6¢C 8'LT 0SS 29 ciot
(szT uzvum_mmmcme 10 'ON

L'e L'T¢ €9 /S T Uuey) alo

€€ €91 L'€S 99 SS9] 10 T
(€21 =N) ,S1%i0M J0 'ON

9¢ 6T 6Ly 1S 00¢ ueyy alolN

€€ [AVA) T¢s 29 $S9| 10 002
(6TT u\<vu>__mu PaAJaS S|eaW Jo "ou ajewixolddy

'€ VLT L6 VL 1BYIO

7'e L0¢ €or 0S uedBwWY
(y21 = vauw?_mm pooy jo adAL

¥'e L'9T 2oL /8 alow 10 T

9¢ §'€C 8'6C L€ 0
((Z41 nzvhco_ﬁw%c_ 1SB| UO SUOIIE|OIA [B21314 JO "ON

9¢ T6T 628 60T xa1dwo)

(44 SYvT 68 T BAJ8S-X00D

8¢ S'0¢ e 14 anles-daid
(veT =) hmab Anxajdwod uonesedaid

S21)S14)0BIRYD JURINE)SAI [BIBUSD

€€ LT v'eL 16 Juspuadapu|

1% R4 99¢ €€ urey
2T =N) ug_sﬂm:\so JueIne)say

9¢ 6°0¢ 06. 86 Pa1oNpuod sem Apnis 1I0YoJ IO [04JU0D-8SeD

6°¢ 70T 0Tz 92 pa1onpuod 1ou sem Apnjs 1oyod 10 |041U0I-3SeD
(vt = Q\S ,SPoUIaW uonebisanu|

S3|qelJeA 03U0D
(sAep) uonreanp xeaiqino uesyy  (sjdoad |1 J0 "0U) 8ZIS YLSICINO UBSIA  Op u ansiIaeIReyYD
Sal)sLislde.ieyd jueinelsal Xealqino 1o} mm_ocmzcm_u_
¢ 3149vlL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 16

HOOVER et al.

9¢ 8'6¢ 59 8 ON
(€21 =N) 111 a1e A3y} uaym Jafeuew e ||31 0} SiaxJom pooy Buriinbal Ad1j0d
SIaMIOM []]
6'¢ €91 60 8¢ (usnm sem 11 pue Ao1jod e sem a1y} pres Jabeuew) UsILIM SaA
A 6'8T 209 ¥ (uanum jou sem 31 pue Aa1jod e sem alay pres Jabeuew) [eqlan SaA
Ty T2 68 1T ON
(e21 =N) 588N ano|b ajqesodsip noge Ad1j0d
€€ 891 v'ie  vE SSA
g€ §'6T 9¢L 06 ON
FzT =N) oSPURY 3JBq Yl Spooy Tea-0)-Apeas Buljpuey panlasqo SIayIom poo
¥'e TLT §'68 90T SSA
6'¢ ¥'8¢ Syl 8T ON
(74 H\Smnoe Burpuey ajiym seno)f Buisn panlasqo siaxIom poo
auaIbAy pueH
6°¢ A L'TE  6€ Bururesy wooussed pue gol-ayi-uo yiog
(184 Tce 96y 19 Ajuo Buiureny gol-ay1-uo
3> 7'0¢ Vit vl Ajuo Bujurely woolisse|D
S'¢ 8'/.c €L 6 Bururen oN
(e21 = \<v%>_82 siaxJom pooy Bulures A1ajes pooy Jo adAL
S'€ VLT 9LV 69 Buluresy woousseld pue gol-ayi-uo yiog
4 €01 8'Y 9 Ajuo Buturen qol-ayi-up
€e 6'8T L2y €S Ajuo Buiurel woolsse|D
€S g'8e 8 9
2T =N) A siabeuew Buurely A1ayes pooy Jo adAL
7'e LT 9v8 ¥0T SOA
8'c 9'9¢ §ST 6T ON
(€21 =N) ,Paie0 A1ayes pooy ale siabeurw uayoly Auy
UOITeII4IIad pue Bulurel |
v 0'0¢ 96y 19 alow 1o €
(sAep) uoneanp xeaiqino ues\  (sjdoad |1 JO OU) 8ZIS MeadqINo UBSIN 9% u onsIgIRIRYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 17

HOOVER et al.

"3]QeLIBA SIU) 0} BIBP UMM SIURINEISAI JO Jaquinu A/

q
'$s0ad,
L'E L'ST §ce  of UBJILIM SOA
¥'e 9'0¢ Zv9 6L [equaA SBA
Se Sot €€ 14 ON
(2t uzvuwm_nﬂ daud pooj 1oy Adijod Bulues|d
1% §9T 89¢ €€ USNIM SBA
€€ 00¢ 6'G59 18 [egJan SBA
0e 69T €L 6 ON
(sz1 H\S%Emon Bumno uoy Aarjod Buiues|d
9¢ 9.1 9Ly 69 USJILIM SBA
€€ 8T 805 €9 [eqJan SaA
09 §'89 91 4 ON
(yzt u\<vugoo= uayomy Joy Aaijod Buruesd
Buiues|n
8¢ 281 g'ge €€ SAA
¥'e 66T S¥9 09 ON
(€6 =N) e Aay1 asneaaq yJom ssiw Aayl uaym pred 186 siaxiom pooy Auy
9€¢ L'6T 8'8,L 8. EEN
6¢ 0€T A YA ¥4 ON
(66 n>\vu 1 a1e A3y} asnedaq M1om ssiw Aayr uaym pred 196 siabeuew uayouy Auy
9¢ 00¢ 869 L/ SOA
€€ €61 re  ov ON
(211 u>\vum5v:o>> 1 Bunolnsal 10 Buipnjoxa 1dwoud pjnom yeyy swordwAs BuiAyioads Adijod
7'e ST 9L 06 SOA
g€ 0ce v'ee 92 ON
91T uzvumanE% J18y} siabeurw (|81 01 s1ax40M ||1 Buriinbai Ad1jod
L'€ 6T €65 €/ (uanim sem 31 pue Adijod e sem alay) pres Jabeuew) UsILIM SSA
0¢ 9'GT Tve v (uanum jou sem 31 pue Ad1jod e Sem a1ay pres Jabeuew) [eqJan SsA
(sAep) uoneanp xeaiqino ues\  (sjdoad |1 JO OU) 8ZIS MeadqINo UBSIN 9% u onsIgIRIRYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 18

HOOVER et al.

"UOIIeAISA0 UBYAIDY SHVAN,

‘uolTeUIWIBIBP J0JeBIISaAUl SHYIN

D
‘MaIAIBIUL JabeueW wm<m_zQ

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 19

HOOVER et al.

9000 1S90 €¥0°0 ¥9'0 2'9¢/L9T (€21 =) ou/seA
kum_ttmo A))eS pooy aJe siabeuew usyouy Auy
UonedILII8d pue Buiurel|
L¥9°0 €60 G570 680 G6T/ELT (ezT =v)2t0wi0g/Z 0T
\QmmmcmE 10 'ON
2620 80 8900 .0 €1¢/6'ST (€2T =) ¥T uey) d10W/ss3| 10 T
~~va___o; 10 'ON
1880 0T 8817°0 680 L'8T/L9T (6TT =w) 00z UeYl 810W/SS8| 40 00T
\>__mu PaAIas S|eaW JO “ou ajewixolddy
6.1°0 280 G820 ¥8'0 2'02/6'9T (¥2T =) uednBWY/IBYO
[PeNM3s ooy Jo adAL
6900 L0 €¥0°0 0.0 T€e/C 9T (g1 =v) o/ei0w 0 T
mco_tm%c_ 1SB| UO SUOITR[OIA [BI1311D JO 'ON
8650 850 S.¥'0 0.0 T02/0vT (ST =v) anues-daidjenias-400)
2€€°0 L0 8T€0  SL0 9'8T/6'ET (02T =) xa1dwod/an135-5000
1190 080 280 €60 0'02/9°8T (€TT =) anss-daid/xa1dwo)
moab Aixa1dwod uoneredald
SOIISII910BIRYD JURINE]SA [RIBUSD)
600 vL°0 9'2e/L 9T (vzT =v) ureydpuapuadapul
\Q_s&mc;o JuRINe)SaY
1000> 870 902/6'6 (yzT = mS paloNpuod sem Apnis 110403 0 |0JIU0I-3SLI/P3IINPUOI 10U SeM APNIS 110Y0I O |0JIU0I-3SeD
pSPOLIBW uorebnsanu|
S3|qeLIeA 0U0D
‘B oney Bis  ,0MY  (gjdoad |1 Jo "ou) sazIS YeaugIno paxdIpald ansusloRIRYD

q

uoissaibal sl dnniA

uoissafau ajdwis

Slapou ajdnynw pue adwis ‘ajdoad Ji1 Jo 19quinu Ul 8IS Xealqino

YIM PAIBIZOSSE SIHISIIIIRIRYI JURINEISAI YBAIGINO LIO SISAJELR LOISSaI08] [BILLIOUIG dMIEO3U PAJRIUNI] Sl] JO SANEA d PUE ‘SONE] ‘SSNJEA PajoIpald

Author Manuscript

‘€31avl

Author Manuscript Author Manuscript Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 20

HOOVER et al.

¢TL0 90T S8T°0 ST C'ST/06T (STT =) [eqIaN SAAJUSIILIM SBA
08T'0 ¥9'0 8670 ¥9'0 2'6¢/8'8T (T8 = /) BUOUJUBNLIM SBA
€L0°0 950 500 ¢s'0 ¥'62/T°9T (0G =) auou/jeqJan SaA
J 1 aJe Aay1 uaym Jabeuew e |]a) 01 S19X10M pooy Buriinbal Ad1jod
siaxIom |||
90T'0 9.0 S9€°0 S8°0 G'8T/8'ST (2TT =) [eqUdA SBAJUBIILIM SBA
80T'0 €90 1800 650 L'9¢/8'ST (6% =) BuoujuSLIM SBA
6170 180 0TCc0 0.0 9'9¢/7'8T (58 =) auou/|eqJan SsA
kwm: ano|b a|qesodsip noge Ad1jod
90¥°0 180 00¥'0 980 0'6T/€'9T (veT =u) ou/saA
5SPUEY 1eq Y1 SPO0J 1e8-01-Apeal Buljpuey PanIasqo Sisiom pood
S00°0 990 0200 690 08¢/9'9T (reT =v) oufseA
4P00) Buipuey ajiym sano|f Buisn paniasqo siaxJom pooS
auaIbAy pueH
6EE0 9.0 vSL0 60T 8'6T/9'TC (52 =) Auo wooussejd/Ajuo gol-auy1-uo
1000 190 1000>  6¥°0 8'T2¢/L°0T (00T =u) Ajuo gol-ay-uo/qol-ay1-uo pue WooIsse|D
2000 0S°0 9100 750 T°02/8°0T (G =) AJuo woousse|a/qol-ay1-uo pue WooISse|D
100°0> €0 100°0> ov'0 L'L2/0TT (8% =u) Buuresy ou/qol-ayl-uo pue Woo.Isse|D
[4240] TL0 8€Y°0 6.0 S°L2/LTC (02 =) Buturen ou/Ajuo gol-ay1-uo
988'0 96'0 79€°0 €L0 9'.2/T'0C (€2 =u) Buureuy ou/Ajuo ssefo u|
km>_88 s1axjdom pooy Bulureny A1ages pooy Jo adAL
100 Lv'0 S0T'0 €50 G'8T/8'6 (65 =u) Ajuo wooussejo/Ajuo gol-ay1-uo
L02°0 vS'T €ST0 €LT 8'6/0°LT (g9 =u) Auo qol-ayr-uo/qol-ay1-uo pue Woo.Isse|D
Tv0'0 2L 6790  ¢60 v'81/6'9T (21T =) Ajuo wooisse|d/qol-ay)-uo pue WoOISse|D
100°0> ¥€0 0€0°0 S0 ¢'8E/0°LT (59 =) Buuresy ou/gol-ayi-uo pue WOOISSE|D
7000 120 2000 120 §'8€/C°0T (21 =) Buluresy ou/Ajuo gof-ayi-up
2e0'0 81’0 G500 870 T'8ely'8T (65 =w) Buuren) ouAjuo woolisse|d
xm>_88 slabeuew Buiuresy A1ayes pooy Jo adAL
‘Bis oney Bis  ,O0BY  (s1doad i1 Jo "ou) sazis YealIno paldIpaid ansusloeIRyD

q

uoissalbal ajdn Ny

uoissaibal s dwis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 21

HOOVER et al.

"uos1IedWOD SIY} Ul PapNjoul SIUBINEISAI JO JaguInu = tb

'SSOQA4 Wwoiy paureiqo Emn_.c

"paIsI| BZIS XealqINo Pa1oIpald PUOIBS/UWIN|O UOISS3IBaL adwis sy} Ul Palsi| 8ZIS Yeaiqino paioIpaid 1siiy ,o:mmu

"Aigeqold aoueanyiubis “*BIS ‘spoylaw uoreBiisaAul pue diysiaumo Joy Buljjonuod ‘a]gelieA JisLISIdRIRYD YIBS J0) P3IONPUOD SI9M S|apow m_g_u_:_\,_NN

"3084P|0g Ul UMOYS 8Je G0'0 > e Juedliubis sone,

1000 €90 0110 SL0 0°02/T'ST (BTT =v) [equan SaA/usnLIM SBA

TEV'0 €L0 968°0 S6°0 9TIv'ST (v =) Buou/UBIILIM SBA

VS0 0€T 0€9°0 9T 6°GT/0°0C (€8 =) auou/|eqJan SeA
h\mm_%u daud pooy 10y Adaijod Bulues|d

1€0°0 890 00€°0 280 ¥'61/6'ST (PTT =v) [equan saAjusnim ssn

6S7°0 180 1€6°0 860 L'9T/€9T (2 =) auoU/UBIIM SBA

6870 €T 0650 6T'T €9T/V'6T (06 =) auou/[eqan sax
\mEmon Bumno 1oy Adijod Buiues|d

79T°0 180 29L'0 560 0'8T/C°LT (22T =) [eqJaA SBA/UBNILIM SBA

700 620 €900 620 0'85/0°LT (T9 =) auoU/UBNILIM SBA

0200 1€°0 Sv0°0 1€0 €'85/2'81 (59 =) auou/[eqlan SsA
\_oo: uayay Joy Aarjod Bulues|d

Buiues|d

G250 680 9€9°0 160 v'6T/LLT (€6 =) ouysaA
k___ aJe Ay} asneaaq YoM ssiw Ay uaym pred 186 siaxiom pooy Auy

660°0 At €500 ¥S'T SCT/E 6T (66 =) OU/SBA
1 a1e A3y asnedaq IoM ssiw Ay uaym pred 196 siebeuew usyoy Auy

0210 8T €0T°0 [40" 6'71/9°67 (LTT =) ou/saA
kw_ov:o\s 111 Bunornsas Jo Buipnjoxa 1dwoid pinom yeyy swoldwAs BuiAyioads Ao1jod

0210 9.0 6120 6.0 LTeT LT (91T =v) ou/saA
kwESQE% J18y) ssabeuew |83 03 siaxJom ||1 Buinbas Aaijod

‘Bis oney Bis  ,O0BY  (s1doad i1 Jo "ou) sazis YealIno paldIpaid ansusloeIRyD

q

uoissalbal ajdn Ny

uoissaibal s dwis

Author Manuscript

Author Manuscript Author Manuscript Author Manuscript

available in PMC 2021 September 01.

1

J Food Prot. Author manuscript



Page 22

HOOVER et al.

"UOIEAIaSAO UBUOIRY SHVIN W0 paureldo eled,

“uoleUIWIBIBP J01eBISaAUI SHWYIN WOJ paurelqo eleq

4
"M3IAJBIUL JaBBUBW SHYIN WOL) paurelqo eed,

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 23

HOOVER et al.

xum_ttmo A)a)es pooy aue siabeuew usyduy Auy

UoNRDIILIBD pue Bulutes |

7000 S9°0 ¢00'0 79'0 8'€/S°C (egT=w)8i0WI0€g/ZI0T
k&wmmcws 10 'ON

8660 00T 96’0 880 €¢el6C (€2T =) $T uey) a10W/SS3| 10 T
kﬂmv:o\s 10 'ON

Tv6°0 660 8470 680 [Ax4 (6TT =) 00z Uey) 810W/ss8| 10 00T
x>__mu panJas sfeaw Jo "ou ayewixolddy

¥08'0 70T ¥8L°0 70'T o€ree (¥2T =) uedlIBWY//IBYIO
kcw?_mm pooy jo adAL

9¢8°0 160 7290 €60 €€0E (et =v) o/el0w io T
Nwco_sm%c_ 1SB| UO SUOIIE|OIA [B213140 JO "ON

9670 €9°0 €800  6Y0 LE-T (ST =v) ansss-daid/anias->000

700 Zs0 ¢e0’0 050 €T (02T =) x81dwo3/aAIBS-%00D

1680 90T 2680 G6°0 V'EICe (£TT =) anias-daid/xajdwo)
mmgb Aixa1dwos uonesedaid

SO1IS1I9)0RIRYD JURINE)SAI [RIDUSD

980°0 9.0 8'€/6'C (y2T =) ureyospuapuadapu|
kﬁ_EemEsO JuRINRISAY

SZ10  SL0 £e/5T (yetT = mS Pa19Npu0d SeM ApNIs 110Y0J 0 |041U0I-3SeI/P3IINPUOD 10U SeM ApNIs 110Y0d 10 |041U02-3SeD)
umvoEmE uonebnsanu|

S3|gelJeA |0U0D
Big oney Bis  ,OMEd  (sAep) suoireanp Xeaigino paxdiIpald ansgRIRYD

q

uoissalbal aidn Ny

uoissaBau ajdwis

Slapows sjajnuw pue sjawis ‘sAep ul Lo Yea1qino

YIM PAIBIZOSSE SIHISIIIIRIRYI JURINEISAI YBAIGINO LIO SISAJELR LOISSaI08] [BILLIOUIG dMIEO3U PAJRIUNI] Sl] JO SANEA d PUE ‘SONE] ‘SSNJEA PajoIpald

Author Manuscript

v 314avl

Author Manuscript Author Manuscript Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



Page 24

L0¥°0 080 SI¥’'0 080 velLe (05 =) auou/jeqglan saA
k___ are Aayy uaym Jabeuew e |8} 03 s1axJ10M pooy Buriinbai Adrjod
SIaMJoM |||
2670 €1 L0T°0 8C'T 8Z/9°¢ (ZTT =) [egJan SIA/UBIILIM SBA
0080 260 80  ¥6°0 9Ev'e (67 =) suou/UBNLIM SBA
9720 1170 ¢8T0 .0 6°€/6'C (58 =) auou/jeqlan ssA
kmm: ano|b ajqesodsip noge Ad1j0d
99G°0 160 €50 060 C€l6e (¥2T =v) ou/ssA

,SPUBY BJEq UM SO0 Jea-0}-Apeal Bul|puey PaAIasqo SIsI0M Poo

€8¢°0 180 8ve'0 €80 9'€/0E (72T =) ou/sax

,pooy Buipuey 8j1ym sanojf Buisn paAIBSqO SII0M PO0

aua1bAy pueH

HOOVER et al.

89.°0 80T 1020  LET L2ILe (52 =) Ajuo woousse|a/Ajuo gol-syi-uo
¥0T'0 €L°0 G200 990 9eme (00T =) Ajuo qol-ayi-uo/qol-ayi-uo pue woolsse|d
1290 880 1€L°0 160 12ve (G =) Ajuo woousse|a/qol-ay1-uo pue Wooisse|D
0ve0 GL°0 vve'0 9.0 €e5T (8v =) Buiuresy ou/gof-ay-uo pue wWooIsse|D
8980 SO0'T 9%9°0 eT'T CEILE (02 =) Buluresy ou/Ajuo gol-ayi-uo
— y 69€°0 780 v'E6C (ez =) Buluresy ou/Ajuo woousse|d
~~@>_8m: slayJom pooy Buluresy A1ayes pooy Jo adAL
89T°0 150 ¢cc0 190 0¢/6T (65 =) Ajuo woousse|a/Ajuo gol-syi-uo
62T°0 08T 08T°0 ST 8'T/ZE (59 =) Ajuo qol-ay1-uo/qol-ay3-uo pue wWoolsse|d
9950 260 9890 90T 0€ree (21T =) AJuo wooussejd/qol-ayi-uo pue woosse|d
6100 70 1210 190 TS/ITE (59 =u) Buuresy ou/qol-ay1-uo pue Woo.sse|D
9600 290 970’0  9€0 2'S/6'T (21 =) Bbuturesy ou/Ajuo gol-ayi-uo
0500 S50 200 850 T's/0°€ (65 =) Bururen ou/Ajuo ssejo uj
km>_mam: siabeurw Buiurel) A1ages pooy Jo adAL
¥0€0 ¢80 9150 880 G€0e (€21 =v) ou/san
‘BIg oney Bis  OHBH  (sAep) suoneanp xealqino paydIpaid ansiIgRIRYD
nco_mmm._mw\_ a|dnin uoissaiBai ajdwis

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2021 September 01.

1

J Food Prot. Author manuscript



Page 25

HOOVER et al.

"palsI| UOIERIND Yesiqino paldlpald puodas/uwWn|od uoissalBal ajdwis syl Ul paisi] uoNRIN Xeaiqino pa1oipaid isiiy .o_aw_u

‘Rujigegoud soueoiiubis = BiS 'spoylaw uonebnsaAul pue diysiaumo 10j Bulf|0IUOD ‘B|GeLIeA J1ISLIBIORIRYD IBS 10} PBIONPUOD 31aM S[apow ajdiniA

q

*80RJP|0] Ul UMOYS 818 G0'0 >4 18 Juediiubis soney,

€060 20T IS0 TITT oe/ee (6TT =v) |equan saAusnim ssx

2880 €60 €680 90T Te/iee (¥ =) BuoU/USILIM SBA

¥96°0 86°0 ¢16°0 960 CEITE (8 =) auou/jeqlan ssA
\mm_nS daud pooj Joy Adijod Bulues|d

6220 T S0T0 TET 6¢C/8°¢ (PTT =) [egIan SBA/UBIILIM SBA

¥8€°0 8e'T 1620 87T SCILE (2t =) suoujuaniIm SaA

¥59°0 ET'T §/90 2T7T L2/0°€ (06 =u/) BuOU/[eAIBA SBA
xmuhmog Bumna oy Aarjod Buiues|d

8€8°0 €0'T S0 €TT 6'C/2¢ (22T =U) |equan sakjusnm SaA

992°0 ¥50 ¥.20 S50 LS/ (T9 =) auoU/UBNLIM SBA

1900 050 ¥0T0  1S0 6'5/0°€ (59 =) auou/jeqglan ssA
umoo: uayomy| Joj Aarjod Buues|d

Buiues|d

2570 vt 0 STl 0°€/SE (€6 =u) ou/sax
J 111 8Je Aay3 asneaaq yJom ssiw Aayl usym pred 186 siaxiom pooy Auy

T.T°0 [43) W10 GE'T g¢e/ee (66 =) OU/SBA
\___ aJe A3y} asnedaq Iom ssiw Aayp uaym pred 196 siebeuew uayomy Auy

9620 S0'T GES'0 oT'T 6¢/C’E (LTT =v) ou/ssA
~~Qm.v:o\s 111 Bunowiasas Jo Buipnjoxa 1dwoid pjnom reyy swoldwAs BuiAyioads Ao1jod

29’0 260 ¥56°0 660 TETE (91T =v) ou/saA
kmanE% 118y} siabeurw (181 01 s1ax40M |[1 Buriinbai Ad1jod

S6€°0 91T €IT0  0gT 9eve (STT =) [egJan SBA/UBIILIM SBA

¥56°0 860 G260 €07 ZEelEE (T8 =) auou/uaNIIM S3A

Bis oney Bis  ,0®d  (sAep) suoneanp esiqino palolpald ansLsIoRIRYD

q

uoissalbal ajdn Ny

uoissaibal ajdwis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2021 September 01.

1

J Food Prot. Author manuscript



Page 26

HOOVER et al.

"UOIEAIBSO UBYOIRY SYVIN W0y paurelqo ere,

*3JBLUIISS 03 JUBIOIYNSUI SI :Q

“uoITRUILLIRIBP J01eBIISaAUI SHYIN WOJy paurelqo eleq 5

"MBIAIBIUI JaBRUBW SYWYIN WOJ paurelqo Emﬁ_k

“UoSLIRAWIOD SIYI Ul PBPN|OUT SIUBINEISA) JO Jaquinu =u,

'SSOQA4 Wwoi} paureiqo Smn_b

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Food Prot. Author manuscript; available in PMC 2021 September 01.



	Abstract
	MATERIALS AND METHODS
	NEARS: outbreak establishment characteristics.
	FDOSS: outbreak characteristics.
	Final data set.
	Potential control variables.
	Regressions.

	RESULTS
	Outbreak characteristics.
	Restaurant characteristics.
	Restaurant characteristics predictive of outbreak size.
	Restaurant characteristics predictive of outbreak duration.

	DISCUSSION
	References
	TABLE 1.
	TABLE 2.
	TABLE 3.
	TABLE 4.

