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EXECUTIVE SUMMARY:

Vibrio parahaemolyticus (Vp) is a naturally occurring organism in marine waters that thrives during warm weather periods.  Although the majority of the Vp strains found in the environment are not pathogenic, cases of illness associated with seafood, especially that which is consumed raw or with minimal cooking, have been recognized for many years.  During the late 1990’s, the risk of Vp illness was further highlighted after the occurrence of several outbreaks associated with shellfish consumption.  

Though many shellfish producing states have since implemented programs designed to reduce the risk of Vp illness from shellfish consumption, cases have continued to occur, increasing pressure for both more strict regulatory controls and consumer advisories regarding the risks of raw shellfish consumption.  Using systems thinking tools, this project seeks to evaluate the problems associated with Vp in shellfish and possible approaches to improve the success of illness reduction strategies. 
INTRODUCTION/BACKGROUND:

In the United States, the Interstate Shellfish Sanitation Conference (ISSC) is a cooperative program of state and federal public health agencies and the shellfish industry that is the governing body established to address issues related to shellfish harvesting, processing and distribution.  In response to the outbreaks of the 1990s, the ISSC adopted voluntary guidelines into the National Shellfish Sanitation Program that were an attempt to control the risks of Vp illness and therefore minimize the occurrence of illness.  These initial guidelines attempted to address both risks posed by the areas from which the shellfish were harvested, and the harvesting and handling techniques that impact the potential for post-harvest growth in the shellfish.  Since the adoption of these initial guidelines however, documented outbreaks and sporadic cases of Vp illness have continued to occur.

Several factors complicate the ability to assess the true risk from Vp in shellfish, implement meaningful controls, and monitor progress toward illness reduction goals. First, regulatory programs under the National Shellfish Sanitation do not regulate beyond the wholesale distributor, and given that a significant control measure for Vp illness is the temperature control of shellfish, these programs clearly cannot address potential risk factors without cooperation of other regulatory programs.  In addition, the limited data regarding actual Vp cases presents a difficult obstacle to the “buy-in” of stakeholders to control measures.    Since Vibrio illness was not recognized by the CDC as nationally notifiable until 2007, many states historically have not included Vp illness as a reportable disease.  Within those states where Vibrio illness has been reportable, few clinical laboratories use the selective medium (TCBS agar) typically used for the selective isolation of Vibrio species when analyzing samples submitted for a foodborne disease evaluation.  Lastly, since Vp illness is typically self limiting and rarely causes severe illness, many infected individuals never seek medical treatment.  As a result, Vp illness is likely to be significantly under reported.  Based on CDC estimates, as few as one in twenty cases are recognized.   

Problem Statement:  

Since the adoption of the initial guidelines for control of Vp risk in shellfish, documented outbreaks and sporadic cases of Vp illness have continued to occur.  In spite of these increased efforts to reduce risk, why have previous control strategies been seemingly unsuccessful?  Have the previous efforts been misguided, or are there unaddressed factors that may affect the success of illness reduction strategies?
The key variables and trends leading up to the current situation are summarized by the Behavior Over Time Graph in Figure 1.   Though basic shellfish harvesting methods have changed very little over the years, there have been improvements in the implementation of the methods that reduce the exposure of harvested shellfish to ambient temperatures that promote bacterial growth.  In addition, there is a trend of generally increasing public awareness of the risks of raw shellfish consumption that likely varies periodically with media attention of reported cases of illness.  Data quality and availability, while steadily improving over time, continues to be a significant factor both for Vp risk assessment as well as the industry and public buy-in regarding the level of risk and need for additional control measures.   The environmental factors affecting the presence and growth of Vp are reasonably well understood, however, the regional variation of the ratio of pathogenic to non-pathogenic strains deserves more research.  
Behavior Over Time Graph:
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Figure 1
Causal Loop Diagrams and applicable Archetypes:

The interaction of regulatory programs with the shellfish industry, and the expectations of shellfish consumers, can be illustrated by both Accidental Adversaries and Shifting the Burden archetypes.  Figure 2 describes how the “burden” of addressing risk in this case is partially shifted from the consumer to the regulatory community.  While the intervention of the regulatory community to impose strict regulatory harvest controls may moderately reduce risk, as long as there is a desire of consumers for raw shellfish, the risk will always be present.   This interaction is further complicated by the expectation of consumers for very low risk from all food products, even those intended for raw consumption.    
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Figure 2
The Accidental Adversaries situation between the regulatory community and the shellfish industry is illustrated in Figure 3.  Regulatory programs that restrict harvest times and require on-vessel refrigeration impose significant cost burdens to the industry.  Consumer education programs and consumption advisories are often seen as bad publicity that unfairly raise concerns for all shellfish regardless of the harvest time and location, even though the limited existing data recognizes that temporal and geographical variables can significantly affect risk.  
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Figure 3
10 Essential Environmental Health Services:
The requirements of the ISSC are implemented through National Shellfish Sanitation Program model ordinance, which actively addresses many of the 10 Essential Environmental Health Services as they relate to the monitoring, evaluation, and classification of shellfish growing areas; and the regulation of shellfish harvesting, processing and distribution.  This project is meant to supplement the efforts of the ISSC to promote better understanding of the risks, and to improve partnerships that will increase the success of risk reduction strategies.
National Goals Supported 

The goals of this project align well with the Centers for Disease Control's Health Protection Goal of Global Health Protection through efforts to enhance the prevention and detection of shellfish-borne Vp infections.  In addition, the project supports the goal of National Strategy to Revitalize Environmental Public Health Services to create strategic partnerships that foster interactions between agencies, organizations, and interests that influence public health services.   
Project Logic Model:
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PROJECT OBJECTIVES/DESCRIPTION/DELIVERABLES:
Program Goal 

Reduce risk factors contributing to the incidence of Vibrio parahaemolyticus illness from consumption of shellfish.

Health Problem

Vibrio parahaemolyticus occurs naturally in marine waters and can grow to significant numbers in shellfish feeding in those waters.  While not all strains are pathogenic, the risks of pathogenic Vibrio parahaemolyticus are significantly higher during warm weather both due to higher numbers present in the water column and because they readily grow in shellfish between harvest refrigeration.


Outcome Objective

The Virginia Department of Health, in cooperation with the ISSC, will identify barriers to success of Vp control measures, and develop education, training, and regulatory controls sufficient to reduce Vibrio parahaemolyticus risks from shellfish consumption

Determinants
Shellfish harvested and consumed raw or undercooked during periods when Vibrio parahaemolyticus levels in shellfish are high.  Shellfish harvested and consumed raw or undercooked when Vibrio parahaemolyticus is present in lower numbers, but are allowed to grow to levels of higher risk due to improper handling.  

Impact Objective

By July 2009, the Division of Shellfish Sanitation will have engaged partners to discuss risks of Vibrio parahaemolyticus illness and develop controls necessary to minimize them.  

Contributing Factors

· Reporting data for Vibrio parahaemolyticus illness is poor, and likely significantly underestimates case numbers.

· Due to the relatively low reported case rate, some stakeholders do not feel that action is necessary to address risks, or that regulatory controls would be too onerous given the level of risk.

· Many consumers prefer raw shellfish and do not fully understand risks

· Some consumers who may have some understanding of risks are willing to accept them.

Process Objectives

· Establish workgroup to discuss risk factors and data needs, and to gather input for education and regulatory controls.

· Develop guidance for education program and draft regulations.

METHODOLOGY:
Events

· Develop list of potential Vibrio parahaemolyticus workgroup participants.

· Develop target audiences for education efforts.

Activities

· Work with stakeholders to establish baseline necessary for uniform understanding of risks.  

· Conduct comprehensive assessment of shellfish harvesting, processing, and distribution to determine areas where controls are appropriate

· Develop Guidance to address determine what controls are appropriate and develop timeline for implementation

CONCLUSIONS AND NEXT STEPS:

Legal intervention is one of many control measures available to regulatory programs when addressing emerging threats to public health.  The success or failure of these measures, however, can be significantly impacted by the understanding and acceptance within the regulated community of the significance of the risk and need for the intervention.  While the threat of legal action for violations of a regulation is certainly a deterrent, the enforcement ability of regulatory programs is always limited.  In contrast, when the majority of stakeholders understand and accept the need for regulatory controls, the pressure within the community to address the need can be self regulating.  Stakeholder concerns and opposition to control measures represent significant barriers to success of existing programs designed to address Vp risk, but may provide a potential opportunity for improved success. 
Shellfish harvesters and processors understand that illness from shellfish consumption is not only a public health concern, but it is not good business.  In addition, the risk that an illness could occur from their product can be a tremendous source of stress.  One processor explained that they were constantly concerned that even though their company could do everything possible in their facility to reduce the risk of illness from their shellfish, it was unbearable to know that another shipper, processor, or restaurant down the line could mishandle the product enough to present an illness risk.  
The success of controls to reduce the risk of Vp illness is dependant on the active participation of every harvester, processor, shipper, retailer, restaurant and consumer that handles or stores shellfish prior to consumption.  Working to seek more active participation of the stakeholders will help to educate and empower them to not only comply with regulatory directives, but to understand and consider the risks from their own standpoint, and develop ideas to improve success.
LEADERSHIP DEVELOPMENT OPPORTUNITIES:
Keith Skiles
The Environmental Public Health Leadership Institute has provided me new tools for evaluating and addressing problems, whether they are new and emerging issues or recurring situations in need of better long term solutions.  I have a better understanding of ways to promote a shared vision and purpose in our environmental public health program, and to inspire others to use their own strengths to advance both their personal goals and those of the environmental public health community as a whole.  I am grateful to have had the opportunity to learn from such an outstanding group of leaders in environmental public health, including the instructors, coaches, mentors and other EPHLI fellows I have met along the way.  
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