
Attachment A:   “Addressing nontyphoidal Salmonella in the FDA Food Code” - Proposed changes to Food Code Annex 3, Public Health 
Reasons”

Amend Annex 3, Public Health Reasons and Administrative Guidelines in Part 2-2, Employee 
Health, and its related subparts and Tables including Subpart 2-201, Infected Food Employees 
and Conditional Employees Practical Applications of Using Subpart 2-201, Section 2-201.12, 
Exclusions and Restrictions, and Section 2-201.13, Removal of Exclusions and Restrictions, to 
read as follows: 

Add information about nontyphoidal Salmonella to read: 

Nontyphoidal   Salmonella   (NTS)   enterica   serotypes are among the most common and important   
foodborne pathogens. NTS are estimated to cause more than one million domestically acquired 
foodborne illnesses in the United States each year (Scallan et. al. 2011), and are the leading 
cause of hospitalizations and deaths due to foodborne illness in the United States (Barton-
Behravesh et al. 2011, CDC 2011). Whereas reductions in incidence have been achieved for 
many other foodborne pathogens in recent years, no significant change in incidence of NTS 
infections has occurred since the start of FoodNet surveillance during 1996–1998 (CDC 2011). 
Therefore, further interventions are needed to reduce the incidence of NTS infections. 

Commercial food establishments are an important setting for the transmission of NTS, both in 
the form of recognized foodborne disease outbreaks as well as sporadic infections. During 1998 
to 2002, the 585   Salmonella enterica   outbreaks reported to the Centers for Disease Control and   
Prevention accounted for 49% of all bacterial outbreaks (Lynch et al. 2006). Fifty-three percent 
of   Salmonella   outbreaks occurred in commercial food establishments, the most common   
setting for   Salmonella   outbreaks (Lynch et al. 2006). Outbreaks of salmonellosis at commercial   
food establishments frequently involve direct transmission to patrons from fresh produce or 
undercooked foods of animal origin, or cross contamination from these foods. However, 
numerous NTS outbreak investigations have implicated food workers as the source of the 
outbreak or strongly suggested transmission from food workers (Ethelberg et al. 2004; Greig et 
al. 2007; Hedberg et. al. 1991; Hedican et al. 2009; Hundy and Cameron 2002; Khuri-Bulos et al. 
1994; Maguire et al. 2000; Medus et al. 2006; Todd et al 2007a, 2007b).

In a study of restaurant-associated salmonellosis outbreaks in Minnesota published by Medus 
et al. (2006), the importance of infected food workers as a source of contamination in the 
outbreaks was supported by several observations. First, a specific food vehicle was statistically 
implicated or suspected in a low proportion of the restaurant outbreaks (39%), which suggests 
that the specific food items or food handling errors were not the primary causes for these 
outbreaks. Second, food workers infected with   NTS     were identified in the majority (83%) of the   
outbreak investigations. Overall, 12% of the food workers tested positive for   NTS  .   Infected food   
workers who reported a history of illness shed   NTS     in the stool for a median of 1 month. The   
authors concluded that regardless of the original source of a   Salmonella   outbreak in a   
restaurant (e.g., raw meat or eggs), the initial source of a salmonellosis outbreak, food workers 
frequently serve as reservoirs for   NTS     and contribute to transmission to patrons. Thus,   
assessment of food worker  history, i.e. symptoms and exposures,  stool samples and exclusion 

Page 1 of 4

Attachment A:   “Addressing nontyphoidal Salmonella in the FDA Food Code” - Proposed changes to Food Code Annex 3, Public Health 
Reasons



Attachment A:   “Addressing nontyphoidal Salmonella in the FDA Food Code” - Proposed changes to Food Code Annex 3, Public Health 
Reasons”

or restriction of infected food workers from the food establishment are essential for controlling 
restaurant-associated outbreaks of salmonellosis.

In a study of food workers with salmonellosis who were detected through routine surveillance 
(Medus et al. 2010), 2.2% of identified culture-confirmed   Salmonella   cases were food workers,   
and identification of these cases were critical to the identification of numerous outbreaks. The 
authors concluded that the rapid identification and follow-up of food workers among reported 
cases of salmonellosis is important to the early detection and control of outbreaks in restaurant 
settings. Importantly, even hostesses, servers, bartenders, and others who theoretically have 
limited food preparation duties can serve as sentinels of transmission within the restaurant. 
The authors also stated that food workers should be considered an important source of 
Salmonella   transmission, and those identified through surveillance should raise a high index of   
suspicion of a possible outbreak at their place of work. Food service managers need to be alert 
to   Salmonella  -like illnesses among food workers to facilitate prevention and control efforts,   
including exclusion of infected food workers or restriction of their duties.

The Food and Drug Administration’s Food Code does not currently exclude or restrict food 
workers with a NTS infection (US FDA 2009). Restriction of food workers infected with NTS     after   
resolution of symptoms is not a national standard. However, because of the prolonged duration 
of shedding of NTS, evidence that food workers have been the source of foodborne outbreaks, 
evidence that food workers work while ill (Green et al. 2005), and evidence of inadequate hand 
hygiene practices (Green et al. 2006; US FDA 2004), exclusion or restriction of infected food 
worker duties is a reasonable public health measure. At a minimum, potential for transmission 
and how to prevent it should be discussed with the food worker and their manager.

The role of infected food handlers in nontyphoidal salmonellosis outbreaks in establishments 
serving highly susceptible populations has not been examined.  Such events are much less 
frequent than those in establishments not serving highly susceptible populations.  For example, 
from 1998-2011 to date, only 29 nontyphoidal salmonellosis outbreaks were reported to CDC 
that occurred in nursing home facilities, compared with 731 outbreaks in restaurants or delis. 
There are many highly susceptible persons in the general population who eat in regular, non-
institutionalized settings.  A more restrictive exclusion criteria for establishments serving highly 
susceptible populations is not warranted at this time.

The biology of NTS and the epidemiology of salmonellosis are complex; food workers may be an 
underappreciated part of that complexity. In order to decrease the incidence of NTS infections 
in the United States, commercial food establishments should also be targets for more focused 
prevention measures, and prevention and control efforts should consider food workers as an 
important source of NTS transmission.

NONTYPHOIDAL   SALMONELLA  

General Description: 
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Nontyphoidal   Salmonella     enterica   (NTS) are bacteria that cause a diarrheal illness called   
salmonellosis. NTS are among the most common and important causes of enteric disease. An 
estimated 1.2 million cases occur annually in the United States; of these, approximately 42,000 
are culture-confirmed cases reported to the Centers for Disease Control and Prevention.

Salmonella   lives in the intestines of animals or humans. It can be found in water, food, soil, or   
surfaces that have been contaminated with the feces of infected animals or humans. People can 
become infected with   Salmonella   by:  

• Eating foods contaminated with the bacteria. Contaminated foods are often of animal   
origin, such as beef, poultry, unpasteurized milk, or eggs. Fruits and vegetables may 
also be contaminated. Any food can be contaminated by an infected food handler.

• Contacting farm animals or pets (including reptiles, amphibians, chicks, and ducklings),   
animal feces, or animal environments.

• Touching contaminated surfaces or objects and then touching ones mouth or putting a   
contaminated object into ones mouth.

• Drinking contaminated water.  

The majority of infections are thought to be acquired through consumption of contaminated 
food.

Incubation Period:     
Symptoms often begin 12 to 72 hours after being exposed to the bacteria, although it can take 
up to a week or more for symptoms to develop in some people.     

Symptoms and Complications:     
Symptoms of salmonellosis include diarrhea, abdominal cramps, and fever. The illness usually 
lasts 4 to 7 days. Persons with NTS infections usually recover without treatment. However, in 
approximately 20% of persons, the illness is so severe that hospitalization is required. In these 
patients the NTS infection may spread from the intestine to the blood stream, and then to other 
body sites and can cause death unless the person is treated promptly with antibiotics. An 
estimated 400 fatal cases of salmonellosis occur each year. A small number of persons 
experience long-term consequences from NTS infections, such as arthritis that can last for 
months or years. 

Antibiotic treatment for salmonellosis is generally not indicated for typical intestinal illness. 
Antibiotics typically do not shorten the duration of illness or eliminate the carrier state. However, 
antibiotic treatment is recommended for persons who develop invasive (extraintestinal) 
infections, infants under 2 months of age, the elderly, or those who have certain underlying 
medical conditions that predispose them to invasive infection.

Infectivity:
The minimum infectious dose of NTS     for humans is generally described as 100 to 1,000   
organisms  .   However, doses of fewer than 10 organisms have caused illness in multiple   
outbreaks. Persistence of NTS in the stool after the acute phase of illness is a well described 
consequence of NTS     infections. This persistence is often referred to as a temporary carrier   
state, and the term “shedding” is used to describe the excretion of   Salmonella   in the stool.   

Studies have consistently shown that the median duration of shedding in the stool to be 4 to 5 
weeks after onset of acute gastroenteritis. Persons who have been exposed to NTS but who 
never develop symptoms can also be temporary carriers of NTS; these persons shed NTS for a 
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shorter period of time than persons who experienced illness. Carriers of NTS are known to shed 
the bacteria in the stool intermittently. Treatment with antimicrobials does not eradicate NTS 
from stool and may actually prolong the duration of shedding.
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