Environmental Health Specialist Network
EHS-Net is a collaborative effort between 9 states (California, Connecticut, Georgia, Iowa, Minnesota New York, Oregon, Rhode Island, Tennessee) Centers for Disease Control National Center for Environmental Health, FDA, USDA, and the Industry. The purpose of the EHS-Net is to address national and state priorities related to the identification, definition, surveillance, prevention, and control of environmental antecedents to disease outbreaks. Environmental antecedents describe the broad spectrum of circumstances that set the stage for foodborne illness or outbreaks to occur. In practice, EHS-Net has assumed the responsibility:

· act as sentinels to identify and define environmental antecedents of foodborne illness and disease outbreaks, with an eye toward sharing the information with other states; 

· to translate findings about environmental antecedents into improved foodborne disease outbreak prevention strategies that can be exported to other settings using a system based approach;

· to collaborate with other environmental health specialists involved in state food programs, CDC, state and local epidemiologists, clinical laboratorians with the intent to design surveillance systems that produce more generalizable pictures of disease patterns; results from such collaboration is used to offer training opportunities to current and future environmental health specialists

· To pilot practical environmental public health surveillance and control strategies that can be exported to other environmental health specialists involved in state food programs.

The network EHS-net utilizes is what CDC terms an "intersectoral approach" that guides active participation of environmental health specialists, epidemiologists, public health laboratorians, infectious disease professionals, and other professions with environmental health responsibilities.

General system theory forms the foundation for all EHS-Net related work. System theory, is described as a "general science of wholeness, is predicated on the ability to dissect complex processes, then study individual parts of that system thus making it possible to understand underlying forces that make up that system". 

Viewing food service establishments, through the prism of systems theory allows for a more insightful analysis of numerous factors that have an impact on or influences food safety. Such influences or impacts are behavioral, sociological, or economic. Additionally, through the research and system approach EHS-Net utilizes, food safety programs nationwide will benefit by having scientifically based evidence to inform their regulatory programs.

Participants in EHS-Net:

Participants include representatives from the following federal, state food safety programs and retail food industry.

· CDC Foodnet

· CDC Food Safety Office

· CDC Foodborne Outbreak Unit

· FDA 

· USDA

· FSIS

· National Restaurant Association (NRA)

· YUMS Brands

· State, County Food Safety Managers & EHS-Net site coordinators from California, Connecticut, Georgia, Iowa, Minnesota New York, Oregon, Rhode Island, Tennessee

Several studies that begun in CY 2006 and initiatives begun in the CY 2007  include:

· Chicken Handling Study: Recently, the USDA reported that the proportion of chickens produced in U.S. slaughter establishments contaminated with Salmonella Enteritidis increased 4-fold from 2000 to 2005. Studies have also indicated that most chicken produced in commercial plants is contaminated with Campylobacter jejuni. These data indicate that contaminated raw chicken is common, and is likely to be contributing to foodborne illness. Indeed, epidemiologic investigations consistently identify chicken as a foodborne illness pathogen vehicle.

Contaminated chicken can cause illness from foodborne pathogens by way of cross contamination from raw chicken to the environment and ready-to-eat foods, which can occur during storage, preparation, and cooking of raw chicken. Case-control studies have identified handling raw poultry as a risk factor for foodborne illness, and epidemiologic data indicate that outbreaks of Salmonella spp., Campylobacter jejuni, and Clostridium perfringens have been associated with cross contamination of pathogens from raw chicken to the environment or ready-to-eat foods. Contaminated chicken can also cause illness from foodborne pathogens through undercooking (i.e., inadequate kill step). Case-control studies have identified chicken consumption and eating undercooked poultry as risk factors for Salmonella Enteritidis and Campylobacter jejuni. 

Chicken that has been cooked adequately (i.e., cooked to a kill-step temperature) can also cause illness, if it has been cross-contaminated through the environment or other food after cooking. Although current studies on the association between chicken consumption and foodborne illness do not differentiate between consumption of undercooked contaminated chicken and consumption of adequately cooked chicken that has been contaminated after cooking, it is reasonable to assume that both consumption pathways contribute to foodborne illness. Data also indicate that the consumption of chicken outside the home (e.g., in a restaurant) is an important risk factor for acquiring a foodborne illness. 

Outbreaks associated with cross contamination of raw chicken to the environment and other foods have occurred in restaurants.

Additionally, in case control studies, consumption of chicken outside the home has been associated with Salmonella Enteritidis and Campylobacter jejuni. These data indicate that raw chicken is being improperly handled and cooked in restaurants. As trend data indicate that chicken has become one of the most popular entrees on restaurant menus, and is continuing to gain in popularity at restaurants, proper handling and cooking of chicken to prevent foodborne illness is a particularly important issue for restaurants. The data presented here indicate that improper handling of raw and cooked chicken, leading to cross contamination, and undercooking of raw chicken are important contributing factors to foodborne illness associated with chicken in restaurants. Yet relatively little data exists concerning chicken handling and cooking practices in restaurants. Thus, the purpose of this study is to gain a better understanding of how chicken is handled and cooked in restaurants.

· Ill Food Handlers Study: Today, more and more families are eating outside the home on a regular basis. This increasing trend is significant because the majority of reported foodborne illness outbreaks occur outside the home in a foodservice establishment. In food service establishments, the food worker preparing the meal is the last point of contact before the food reaches the consumer. Thus, one potential source of contamination of food is an ill food worker. 

Bryan found that 18% of U.S. foodborne illness outbreaks were attributable to ill food workers, and Guzewich and Ross found that 93% of foodborne illness outbreaks resulting from food workers’ contamination of food involved ill food workers. The 2005 FDA Food Code set forth the guidelines that managers should exclude all food personnel who are diagnosed with an infectious illness or who have symptoms of an infection or gastrointestinal illness. This code also requires that food workers report any symptoms of illness to their managers and comply with restrictions to exclude themselves from work. Despite these regulations, there is little documented evidence of what food workers’ actual behaviors are regarding working when ill and how food service establishments address the issue of ill workers. A literature search revealed only two studies on this topic. 

EHS-Net found that 5% of surveyed workers reported having worked while they were ill in the past year, and Clayton et al. found that only 12% of surveyed food workers knew that reporting their illnesses to management was important to food safety. 

Given the evidence indicating that ill workers cause foodborne illness and the lack of data on food workers’ and food service management’s practices and beliefs concerning workers’ working while ill, more research is needed. The primary objectives of this study was to collect descriptive data on: 1) existing ill food worker policies, including restriction and exclusion policies, 2) practices associated with ill food workers, including symptoms that prompt food workers to call in sick and symptoms that prompt managers to send food workers home, and 3) reasons why food workers work while ill.

· Leafy Green Study: Epidemiological data indicate that leafy greens are a significant source of foodborne illness outbreaks. In 2004 and 2005, 51 outbreaks were associated with leafy greens (http://www.cdc.gov/foodborneoutbreaks/outbreak_data.htm)Of these outbreaks with known etiologies, 87% were Norovirus or suspected Norovirus, 8% were E. coli, and 5% were Salmonella. Additionally, the majority (71%) of these outbreaks occurred in restaurants. E. coli and Salmonella outbreaks can be caused by foods contaminated at the source or by foods contaminated during storage and preparation by other contaminated foods. Norovirus outbreaks are often caused by ill food workers preparing ready-to-eat foods without taking proper precautions to prevent contamination. 

Thus, it is important to prevent: contamination of food at the source; contamination of food during storage and preparation (e.g., through preventing ill food workers from handling food); and survival and amplification of pathogens on food once it has been contaminated. This prevention requires proper food storage and preparation practices. The high number of outbreaks associated with leafy greens in restaurants suggests that leafy greens are being stored and prepared improperly in restaurants. Yet relatively little data exists concerning leafy green storage and preparation policies and practices in restaurants. Thus, the purpose of this study is to gain a better understanding of how leafy greens are stored and prepared in restaurants. 

The primary purpose of this study is to collect descriptive data on leafy green storage and preparation policies and practices in restaurants through interviews with food service managers and workers and observations of food workers and restaurant kitchen environments. 

Specifically, EHS-Net will collect data on foodservice establishment policies and practices related to the prevention of contamination of leafy greens with pathogens and proliferation of pathogens on leafy greens by examining: 

· Leafy green storage- type of leafy greens stored; type of storage containers; temperature of storage units, etc.

· Leafy green preparation- type of greens prepared; washing practices; cutting, chopping and mixing; length of time product is held in restaurant; buffet serving line practices; temperatures during preparation; form in which greens are served; employee hand contact with leafy greens; etc.

· Where possible, the study will also collect data on the receipt of leafy greens. Topics of study may include: product source, form upon receipt (pre-cut, whole, etc.), and condition and temperature upon receipt. 

A secondary purpose of the study will be to assess how

policies and practices concerning leafy green receiving, storage, and preparation have changed in recent years and if any changes have been prompted by produce safety concerns. A tertiary purpose of this study is to determine whether establishment characteristics, such as manager food safety knowledge, restaurant ownership (chain versus independent), and kitchen manager certification, are related to leafy green storage and preparation practices.  

Only restaurants that receive leafy greens will be included in the study. Leafy greens include: iceberg lettuce, romaine lettuce, leaf lettuce, butter lettuce, baby leaf lettuce (i.e., immature lettuce or leafy greens), escarole, endive, spring mix, spinach, and cabbage. For the purposes of this study, leafy greens do not include herbs (e.g., cilantro, dill, parsley, sage, rosemary, thyme).

· Tomato Study:  (Completed in CY 2006) Several salmonella outbreaks associated with consumption of raw tomatoes were identified during the summer of 2004. Restaurants were the source of tomatoes for many cases. The outbreak investigation revealed that contamination of the tomatoes likely occurred on the farm or during processing. 

The handling of contaminated tomatoes may have amplified contamination and little is known about how tomatoes were handled at the involved restaurants. There is currently no literature describing tomato handling in restaurants. Description of the range of tomato handling practices in restaurants will fill in the farm-to-table chain, identify potentially modifiable practices, and inform investigations of restaurant associated outbreaks.

	Pathogen
	Year
	State
	Tomato Type
	Location

	S. Javiana
	1990
	Multiple
	Round
	Home

	S. Montevideo
	1993
	Multiple
	Round
	Restaurant, Home

	S. Baildon
	1999
	Multiple
	Round
	Restaurant 

	S. Javiana
	2002
	Florida
	Roma, pre-diced
	Restaurant

	S. Newport
	2002
	Multiple
	Round
	Restaurant, Home

	S. Javiana et al.
	2004
	Multiple
	Roma, pre-sliced
	Restaurant

	S. Branderup
	2004
	Multiple
	Roma 
	Restaurant

	S. Javiana
	2004
	Ontario
	Roma
	Restaurant


The assumption is that raw tomatoes (whole or pre-sliced) come into the restaurant already contaminated with Salmonella. The focus is on what happens in the restaurant related to survival and amplification/ proliferation of the pathogen. The secondary focus is on cross-contamination involving equipment used (sinks, slicers, knives, etc.) in tomato preparation. Some specific hypotheses are as follows:

· Tomatoes are being soaked in water cooler than the tomato pulp

· Tomatoes are not washed or soaked

· Chemical washes are not being used to clean tomatoes

· Food workers and managers are not knowledgeable or trained in produce safety specifically tomato handling

The goal of this study was to:
· Identify the type of tomatoes used in restaurants

· Describe tomato handling practices

· Explore tomato handling practices that aid or hinder the survival and proliferation/amplification of Salmonella

Foodborne Outbreak Study: This study is the primary and overarching study of EHS-Net. This study is a continual assessment of environmental outbreak parameters and variables found during actual outbreak scenarios. The purpose of the Foodborne Outbreak Study is to identify contributing factors to foodborne outbreaks in foodservice facilities and to characterize the policies and practices of those establishments. Data for this study will be collected as part of foodborne outbreak investigations that are associated with foodservice facilities in the EHS-Net states. Foodservice facilities include restaurants, delis, cafeterias, schools, nursing homes, etc. 

Data will be collected through interviews with managers and other food workers, and through observation of the kitchen environments and the food handling practices employed by workers. 

Foodborne illness is a significant public health issue—recent research indicates that foodborne diseases are a significant cause of illness in the United States and are responsible for substantial economic costs (Mead et al, 1999; Frenzen et al, 1999). Research also indicates that eating outside the home is associated with foodborne illness— epidemiological research has found that over half of reported foodborne illness outbreaks are associated with restaurants (Olsen et al., 2000), and case control studies have found that people with foodborne illnesses were more likely to have eaten outside the home than were their non-ill controls (Hennessy et al, 1998; Kassenborg et al, 1998).  

Foodborne outbreak investigations represent an important tool in the study of foodborne disease (Potter & Tauxe, 1997). One of the objectives of an outbreak investigation is to determine those environmental factors that supported the contamination of the food so prevention measures can be developed to reduce the risk of future contamination and illness (Sobel et al, 2002). Reported factors contributing to foodborne outbreaks include ill workers, poor hygiene, inadequate temperature control, contaminated raw ingredients, cross-contamination, and inadequate heat treatment (CDC, 2000; Rooney et al, 2004). Food safety in restaurants and other foodservice facilities exists within a complex interaction among environmental, behavioral, economic, and specific food related factors. 
For the environmental aspects of foodborne outbreaks to be fully understood and prevention measures assessed or developed, these contributing factors must be identified and understood within the context of the complex environment within which they occur. 

Thus, the purpose of this study is to identify contributing factors to foodborne outbreaks in foodservice facilities and to characterize the policies and practices of those establishments. Specifically this study has two goals:

1) To collect descriptive data on contributing factors identified in foodborne outbreak investigations in food service facilities, and

2) To examine relationships between the contributing factors identified and characteristics of foodservice facilities including their food handling policies and practices. 

Objectives

The primary objectives of this study are to identify contributing factors to foodborne outbreaks associated with foodservice facilities and to examine the relationships among contributing factors, and the characteristics of these facilities, including food handling policies and practices. 

Procedures/Methods

Design

This study will use a descriptive design to collect information about contributing factors to foodborne outbreaks associated with food service facilities and food handling policies and practices used in these facilities. 

 Information will be collected through an interview with the kitchen manager and observation of the kitchen environment and food worker food handling practices. The study will be performed by EHS-Net environmental health specialists (EHSs) who work in state health departments, and by EHSs who work in local health departments. 

Data Collection

Data collection for this study will be incorporated into foodborne outbreak investigations conducted in the EHS-Net states. The EHS-Net specialist and/or local EHS will interview a manager with authority over the kitchen for the interview portion of the data collection instrument. For the observation portion of the data collection instrument, the EHS-Net specialist and/or the local EHS will observe the kitchen environment, conduct a food flow of the suspected or identified vehicle, and observe the food handling practices employed. The time required to collect this data will depend on the circumstances of the foodborne outbreak.

Study Instrument

The EHS-Net specialists developed the data collection instrument. The instrument consists of a section concerning various aspects of the outbreak, a manager interview section, an environment observational section, food flow and contributing factor section, and a food and environmental sampling section. For the interview section, the specialist will interview the facility manager, or the person who has authority over the kitchen, about the facility and its food handling policies and practices. In the observation sections, the specialist will observe and record data on the environment and activities in the kitchen area. Information concerning the food flow of the suspected and/or identified vehicle will be reported in the section on the food flow. 

Preliminary Data Analysis

An overview of the data collected during the period of June 2006 – August 2007 indicated useful information important for food safety programs. 

All the data has yet to be analyzed and further regression analysis is needed before making any judgments based on the data thus far. However, what the data indicate is as follows:

· 64% of all outbreaks were viral with NLV comprising (unsurprisingly) the majority at 62.5%.

· 32% of outbreaks reported were bacterial with Salmonella leading all bacterial outbreaks at 16%.

· 67% of all food managers had paid sick leave whereas only 38% of non-managerial food workers received paid sick leave.

· Of all contributing factors reported, 38.5%involved handling by an infected person/carrier of a pathogen.

· High collinearity found among independent variables when predicting a contributing factor. As a result, it is difficult to determine which independent variable has the greatest influence since the variables are inter-related. 

· Further analysis is needed to remove highly correlated variables from the model. 

· Than a stepwise regression can be conducted to determine which variables are significant in predicting CF.

Future studies may include the following:

· Assessment of Manager’s Certification

· Complaint System Study

· Cooling System Study

· Use of Microwaves in Restaurants

