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Preface

his Institute of Medicine/National Research Council report was

written in response to a congressional request that the U.S. Food and

Drug Administration (FDA) contract with the National Academies
for a comprehensive study of gaps in public health protection provided by
the food safety system in the United States. In particular, the study was to
review the role of the FDA in ensuring the safety of the nation’s food supply.
The committee that conducted this study hopes that the recommendations
in this report will help the FDA in achieving the very important goal of
protecting the health of the American public.

Important functions of the FDA in regard to food safety are too numer-
ous to be listed here. To name but a few, they range from resolving crises in
the most expeditious and efficient manner; to predicting the next intentional
food contamination episode, whether here or abroad; to communicating
with and educating the public about food safety. The committee found it
difficult to make recommendations for enhancing the FDA’s role in ensuring
food safety without also addressing the rest of the complex system of local,
state, and federal government agencies that, together with the FDA, govern
food production in the United States. One main tenet of the committee’s
recommendations is a call for a risk-based approach to allocating food
safety resources and efforts. The committee suggests a number of enhance-
ments at the FDA that would improve the efficiency of resource allocation
and protection of the public health and could be initiated independently
from other agencies. For other enhancements, however, improvement will
not come without seamless cooperation with other agencies. For some
recommendations, changes in federal law or structural reorganization are

xi
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essential. In essence, the committee found that the time has come to mod-
ernize the nation’s food safety system so it becomes a truly integrated
national program.

In addition, although most of the recommendations offered are directed
to the FDA, it is imperative to recognize that the FDA cannot guarantee
food safety on its own, given the many other private and public parties
involved in the nation’s food supply chain. Hence, some of the recommen-
dations also assume the responsibility of others, including food producers
and distributors and consumers. Although the committee’s deliberations
were focused on improving the FDA’s functions and operations, the success
of its food safety enterprise cannot be realized without the involvement of
other responsible parties, and the report refers to them when appropriate.

On behalf of the committee, I would like to express my great apprecia-
tion to the staff at the FDA’s Office of Foods (formerly the Office of Food
Protection) for the substantial time and effort they put into supporting our
work. They were available to clarify the committee’s task and to educate
its members about the FDA’s operations, challenges, and aspirations. In
particular, this study could not have been conducted without the assistance
of Dr. David Acheson, Ms. Kari Barret, and Dr. Chad Nelson, who tirelessly
assisted the committee with answering numerous questions and requests for
information, meetings, and conference calls. I would like to thank Michael
Taylor, who served as an unpaid project consultant until June 2009, prior
to his appointment as senior advisor to the FDA commissioner. On behalf
of the committee, I sincerely thank the participants and speakers who con-
tributed to the two workshops held to inform this study (see Appendix A)
for addressing topics critical to the completion of the committee’s work.
Their presentations served as essential references and resources for the
committee.

I would also like to gratefully acknowledge the time, effort, and skill
that committee members invested in this process, with a spirit of continuous
improvement and with the ultimate goal of assisting the FDA in accom-
plishing its food safety mission. Their diverse backgrounds and experience
ensured that all aspects of this challenging topic were addressed and that all
deliberations were carried out with respect and empathy. Finally, I thank the
project staff and support staff of the National Academies for their tireless
dedication to the production of this report.

Robert B. Wallace, Chair
Committee on the Review of the Food and Drug
Administration’s Role in Ensuring Safe Food



Summary

roviding nutritious, abundant, and safe food requires the efforts of

many partners that together make up today’s complex and evolving

food system.! Since 1906, the U.S. Food and Drug Administration
(FDA) and its predecessor agencies have regulated foods, among other
products. Today the agency has oversight of approximately 80 percent of
the U.S. food supply.?

Although there have been prior efforts to identify needed improvements
in food safety, recent multistate foodborne illness outbreaks have again
highlighted a food safety system that is not always effective in protecting
the public health. The FDA has been criticized as responding only reactively
to food safety problems and neglecting its preventive functions. With these
concerns in mind, in 2008 Congress requested that the FDA contract with
the National Academies for a comprehensive study of gaps in the FDA’s
food safety system. While the responsibility for addressing these challenges

I Unless otherwise indicated, the term “food” refers to both food and animal feed.

2 The U.S. Department of Agriculture’s Food Safety and Inspection Service is primarily
responsible for the safety of meat, poultry, and unshelled egg products. The FDA shares
responsibility for the safety of alcoholic beverages with the Alcohol and Tobacco Trade
Bureau of the Department of the Treasury. The FDA shares jurisdiction with state and local
governments over food in interstate commerce. State and local governments have the main
responsibility for food produced or sold within their borders. The major FDA offices with
responsibility for food safety are the Office of the Commissioner, the Office of Foods, the
Center for Food Safety and Applied Nutrition, the Center for Veterinary Medicine, the Office
of Regulatory Affairs, and the National Center for Toxicological Research.

1



2 ENHANCING FOOD SAFETY

does not lie solely with the FDA, the focus of this report is on enhancing
that agency’s food programs, specifically those devoted to food safety.

STUDY APPROACH

To conduct this study, a 13-member committee with extensive experi-
ence in FDA food programs and policies, food law and regulations, risk
analysis and communication, economics, epidemiology, monitoring and
surveillance, food microbiology and toxicology, feed issues, and state food
programs was convened. The committee gathered information through six
meetings, statements in response to specific queries to the FDA, and public
documents.

As requested (Box S-1), the committee reviewed the FDA’s 2007 Food
Protection Plan (FPP), a road map aligned with the agency’s strategic plan,
but it also worked to identify additional tools and capacities to improve
food safety. Since the publication of the FPP, organizational and leadership
changes in the federal government?® have altered the U.S. food safety scene.
In this new environment, the committee envisioned the FPP as a point of
departure but focused its attention on providing the FDA with concrete
guidance in various areas of concern, including the need to implement a
risk-based food safety management system.

The committee left many of the details of the implementation of its
recommendations to the FDA, especially since food safety is just one of the
agency’s many responsibilities. The committee considered cost and resource
issues in a general sense by drawing on the experience of members who
formerly held senior leadership positions at the FDA. Because essential
information was not always accessible, however, the committee lacked the
full evidence base needed to address these issues in detail.

CONCLUSIONS

This section presents the committee’s main conclusions. It begins with
a brief review of the FPP, which is evaluated throughout the report as
appropriate. It then presents conclusions concerning the development and
implementation of a stronger, more effective food safety system built on a
risk-based approach to food safety management.

3 For example, these include a change in administration, the formation of the White House
Food Safety Working Group, and the FDA’s establishment of a new Office of Foods with over-
sight and authority over the two FDA centers that regulate food—the Center for Food Safety
and Applied Nutrition and the Center for Veterinary Medicine.
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BOX S-1
Statement of Task

An ad hoc committee of the Institute of Medicine and the National
Research Council will undertake a study to examine gaps in public health
protection provided by the farm-to-table food safety system under the
purview of the Food and Drug Administration (FDA) and identify oppor-
tunities to fill those gaps. The study will address the recommendations of
the November 2007 FDA Food Protection Plan by evaluating the plan and
identifying gaps and opportunities (recommendations) to fill the gaps.
The committee’s consensus report will include legislative, regulatory, and
administrative recommendations and estimates of costs of such recom-
mendations, as feasible.

Specifically, the committee will:

e Evaluate the FDA Plan in light of past reports directed at strengthen-
ing food safety including, but not limited to Ensuring Safe Food from
Production to Consumption (IOM/NRC, 1998), Scientific Criteria to
Ensure Safe Food (IOM/NRC, 2003), the 2007 FDA Science Board
report, and relevant GAO reports;

* lIdentify strengths and weaknesses of the FDA Plan, factors that
may limit its achievement, and needed revisions or additions; and

e |dentify and recommend enhancements in FDA’s tools and capac-
ity that are needed to implement a comprehensive plan and
assure a risk-based preventive system, including in the areas of
new regulatory tools and statutory authority; research mandate;
resources required for research, scientific and technical infrastruc-
ture, standard setting, inspection, and enforcement; integration of
programs with other regulatory and public health agencies involved
in food safety surveillance, research and regulation at federal,
state and local levels; expansion of FDA’s international presence
and international regulatory information exchange; and changes in
organizational and leadership structures on food safety within the
Department of Health and Human Services.

The FPP

Strategic planning is an essential element of a food safety program and
should precede the design and implementation of a risk-based approach to
food safety management. At a broad level, strategic planning entails iden-
tifying public health goals (e.g., reducing the number of infections caused
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by specific foods), identifying tools for attaining those goals (e.g., research,
education activities), and developing measures with which to evaluate suc-
cess. The FDA’s strategic plan for food safety management should explain
its risk-based regulatory philosophy and the factors it will weigh in making
decisions about the prioritization of efforts, allocation of resources, and
selection of interventions. At a specific level, all of the risk-based activities
discussed in the report (e.g., data collection) should be undertaken only
after strategic planning.

The FPP (Appendix G) presents the FDA’s general philosophy on food
safety, focusing on three core elements: (1) prevention, (2) intervention,
and (4) response. It also outlines the following four cross-cutting principles:
(1) focus on risks over a product’s life cycle, (2) target resources to achieve
maximum risk reduction, (3) address both unintentional and deliberate
contamination, and (4) use science and modern technology systems.

The committee concluded that while the FPP can serve as a platform
for initiating a transformation at the FDA, it lacks sufficient detail on which
to base policy decisions on prevention and risk. For example, it does not
provide specific strategies to achieve the actions proposed. Moreover, terms
such as “risk” and “risk-based approaches” are not adequately defined in
the FPP; thus they do not clearly elucidate the FDA’s philosophy and can be
misunderstood. The committee concluded that the FPP needs to evolve and
be supported by the type of strategic planning described in this report.

Adopting a Risk-Based Decision-Making Approach to Food Safety

In a food safety system, decisions about resource allocation need to
be made consistently in order to maximize benefits and reduce risks while
also considering costs. Food safety risk managers must consider a wide
variety of concerns in their decision making, including the needs and values
of diverse stakeholders, the controllability of various risks, the size and
vulnerabilities of the populations affected, and economic factors. Although
the balancing of diverse risks, benefits, and costs is challenging, the lack
of a systematic, risk-based approach to facilitate decision making can
cause problems ranging from a decrease in public trust to the occurrence
of unintended consequences to society, the environment, and the market-
place. Moreover, to carry out all its food safety responsibilities and ensure
continuity of everyday operations, the FDA needs to have sufficient staff
working on food issues to ensure that routine functions continue even when
a crisis occurs.

The committee examined concrete examples of the FDA’s risk-based
activities and identified gaps. Although the FDA is to be commended for
embracing classic tools of risk assessment and management, it currently
lacks a comprehensive, systematic vision for a risk-based food safety sys-
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tem. Many of the attributes necessary for such a system, including strategic
planning, transparency, and formalized prioritization processes, are lacking
in the agency’s approach to food safety management. The FDA also has
made only limited progress toward establishing performance metrics for
measuring improvements in food safety.

Food safety is a shared responsibility of industry, retailers, consumers,
and government agencies, and determining their roles is an important com-
ponent of strategic planning. Regulators also must establish a systematic
means of evaluating, selecting, and designing interventions to address high-
priority risks. The FDA lacks a clear regulatory philosophy for assigning
responsibility and a comprehensive strategy for choosing the level and inten-
sity of interventions, as well as the extensive resources necessary to design
and support a comprehensive risk-based food safety management system.

The risk-based approach recommended by the committee is summa-
rized in Box S-2.

Creating a Data Surveillance and Research Infrastructure

Data form the foundation of a risk-based decision-making approach,
and vast amounts of such data are being collected by the government,
industry, and academia. However, the FDA has not adequately assessed its
data needs and lacks a systematic means by which to collect, analyze, man-
age, and share data. Barriers to the availability and utilization of data to
support a risk-based approach include a lack of data sharing, the absence
of a comprehensive data infrastructure, and limited analytical expertise
within the FDA.

The FDA’s surveillance role is supported by its research capacity, which
gives the agency an opportunity to fill data gaps and address uncertainties
to help refine its risk-based decision making. The FDA’s current food safety
research program appears to be fragmented and poorly managed, lacking
strategic planning and coordination of research that is conducted intramu-
rally and at the five extramural research centers. Many basic questions, such
as the size and scope of the FDA’s research program and the appropriate
balance between basic and applied research, need to be addressed before
the program can be supportive of a risk-based approach. In particular,
inadequate attention is given to research aimed at determining the efficacy
and value of specific food safety management policies.

Integrating Federal, State, and Local Government Food Safety Programs

Food safety activities of state and local (including territorial and tribal)
governments, including inspection, surveillance, and outbreak investiga-
tion, have long been important contributors to the U.S. food safety system.
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BOX S-2
A Recommended Risk-Based Approach

Step 1: Strategic Planning

1. Identify public health objectives related to food safety in consultation
with stakeholders.

2. Establish a risk management plan (general and specific strategic
plans for meeting public health objectives and for considering and
choosing policy interventions to achieve those objectives).

3. Establish metrics with which to measure performance in consultation
with stakeholders.

Step 2: Public Health Risk Ranking (Ranking of Hazards)

1. Develop or select tools (models, measures, or other) for public health
risk ranking in consultation with stakeholders.

2. Rank risks based on public health outcomes.

3. Report results to stakeholders and solicit feedback.

Step 3: Targeted Information Gathering on Risks and Consideration

of Other Factors That May Influence Decision Making

1. ldentify and consider additional criteria upon which risk-based decision
making will be based (e.g., public acceptance, cost, controllability, envi-
ronmental effects, market impacts) in consultation with stakeholders.

2. Conduct targeted information gathering. For each high-priority and/or
uncertain risk, determine the need for collection of additional informa-
tion and implement accordingly:
a. additional data collection (research, surveillance, survey, baseline

data); and

b. risk assessment (qualitative, quantitative, semiquantitative).

3. Based on that additional information, identify priority risks for which
intervention analysis is needed.

However, these activities are not fully integrated so that duplication is
minimized. Integration will require harmonization so that all programs and
functions related to food safety meet a minimum set of standards. The FDA
has standards in place that, if broadened and implemented properly, could
serve as the basis for this harmonization. As with the federal system, state
and local efforts should be built on a risk-based approach.
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Step 4: Analysis and Selection of Intervention(s)

1. Identify an appropriate level of protection for each high-priority risk,

based on available data and in consultation with stakeholders.

2. ldentify intervention options in consultation with stakeholders.

3. Identify the types of technical analysis, including but not limited to risk
assessment, needed to evaluate the options; identify performance
measures and the initial design of databases.

. Gather the information necessary to conduct the technical analysis.

5. Choose intervention strategies for implementation using multicriteria

decision analysis.

6. Report results to stakeholders, solicit feedback, and modify interven-

tion strategies if needed.

i

Step 5: Design of an Intervention Plan

1. Develop a plan for implementing the selected interventions in consul-
tation with stakeholders.

2. Allocate resources and implement interventions.

Step 6: Monitoring and Review

1. Collect and analyze data on evaluation measures selected during
strategic planning.

2. Interpret data and evaluate whether interventions result in the desired
intermediate outcomes.

3. Determine whether public health objectives are being met by using

performance metrics developed in Step 1 (broad strategic planning).

. Communicate results to stakeholders.

5. Review and refine the entire process in an iterative manner as nec-
essary to accomplish both intermediate outcomes and public health
objectives so as to achieve continuous improvement over time.

i

Enhancing the Efficiency of Inspections

For years, the inspectional capacity and efficiency of the FDA have been
criticized as inadequate. Although mindful of potential gains from allocat-
ing more resources to the FDA’s inspection system, the committee focused
on increasing the system’s efficiency. One barrier to improved efficiency is
that the FDA’s food programs lack direct authority over the work of inspec-
tors, resulting in potential substantial delays in policy implementation in the
field. Nor have inspection procedures been reviewed for efficiency or consis-
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tency with a risk-based approach. The committee concluded that exploring
alternative models for the inspection of food facilities (e.g., delegating some
inspection activities to state and local governments, accepting third-party
auditing of food facilities) could lead to gains in efficiency.

Improving Food Safety and Risk Communication

Risk communication is integral to risk-based food safety management.
The FDA should envision risk communication not only as consultation with
stakeholders at various steps of the risk-based process, but also as a form
of policy intervention to achieve objectives in its strategic plan. The FDA’s
risk-based food safety management system must incorporate effective risk
communication and food safety education for consumers and those who
could impact public health through their professions, such as public health
officials. The FDA should continue to use the advice of the Risk Commu-
nication Advisory Committee; below the committee offers several other
recommendations to enhance risk communication.

Modernizing Legislation to Enhance the U.S. Food Safety System

Since 1938, Congress has occasionally amended the Federal Food,
Drug, and Cosmetic Act (FDCA) to enhance the FDA’s power to fulfill its
food safety mission. In some fundamental respects, however, the law under
which the FDA must ensure the safety of 80 percent of the nation’s food
has remained unchanged since 1938—despite the dramatic changes in food
production and distribution patterns that have taken place. Those food
safety provisions of the FDCA that are broad delegations of power rather
than specific grants of authority have led to the FDA’s vulnerability to court
challenges and, consequently, the agency’s reluctance to take action. This
deficiency in the food safety system needs to be remedied.

Achieving the Vision of an Efficient Risk-Based Food Safety System

The committee is confident that the risk-based approach recommended
in this report would enhance the FDA’s ability to ensure food safety now
and in the future. Nonetheless, the committee recognizes that this approach
will not work optimally under the current organizational structure of the
food safety system. The committee is encouraged by the establishment of
the Office of Foods in 2009, but it has not been persuaded that this single
consolidation step will resolve the important problems related to the sepa-
ration of responsibilities in the FDA’s food programs.

Food safety in the United States is managed by many government agen-
cies. The ability of the FDA, and the government in general, to succeed in
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ensuring food safety through the development of a risk-based food safety
management system would be greatly enhanced if the recommendations in
this report were implemented in the context of organizational changes, such
as the integration of activities currently scattered among poorly coordinated
agencies. There are many potential avenues of organizational reform and
many serious barriers to overcome. Hence, the importance of in-depth
analysis and planning of such changes cannot be overemphasized.

RECOMMENDATIONS

The committee’s deliberations resulted in suggested directions for
improving food safety management (Box S-3) and specific recommenda-
tions for overcoming deficiencies in the food safety system (Box S-4).

LOOKING FORWARD

Although food safety is the responsibility of everyone, from produc-
ers to consumers, the FDA and other regulatory agencies have an essential
role. In many instances, the FDA must carry out this responsibility against
a backdrop of multiple stakeholder interests, inadequate resources, and
competing priorities. The committee hopes that this report provides the
FDA and Congress with a course of action that will enable the agency to
become more efficient and effective in carrying out its food safety mission
in a rapidly changing world.
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BOX S-3
Suggested Directions for Improving the
U.S. Food and Drug Administration’s (FDA’s)
Food Safety Management

Apply the recommended risk-based approach to the management of
all food hazards.

Address the lack of resources (e.g., data infrastructure, human
capacity) and organization for the implementation of a risk-based
food safety management system.

Identify metrics with which to measure the effectiveness of interven-
tion strategies and the food safety system as a whole.

Define the roles of the various parties sharing responsibility for food
safety, and develop a roadmap with defined criteria for the level and
intensity of policy interventions and plans to evaluate them.

Develop a strategic plan to identify data needs for a risk-based
approach, and establish mechanisms to coordinate, capture, and
integrate the data. Remove barriers to the practical utilization of data
to support a risk-based system, including problems with data sharing
and gaps in analytical expertise within the FDA.

Conduct strategic planning and coordination of the FDA’s food safety
research portfolio.

Integrate food safety programs at the federal, state, and local levels,
with the ultimate goal of utilizing all food surveillance, inspectional,
and analytical systems as part of the national food safety program.
Address the existence of barriers to improving the efficiency of inspec-
tions, such as the inefficiency of inspection procedures and the fact
that the FDA’s food programs do not have direct authority over the
work of inspectors.

Continue development of a single source of authoritative government
information on food safety, safe food practices, foodborne illnesses
and risks, and crisis communications.

Create a centrally controlled plan for communicating with one voice
with all affected parties during food safety crises.

Modernize the legislative framework to give the FDA the necessary
legal authority to perform its role in ensuring the safety of FDA-
regulated foods.

Implement organizational changes that would greatly enhance the
ability of the FDA to succeed in ensuring food safety.




SUMMARY

11

BOX S-4
Recommendations

Toward a Risk-Based Approach

Recommendation 3-1: The type of risk-based food safety approach
outlined by the committee in Box S-2 should become the oper-
ational centerpiece of the U.S. Food and Drug Administration’s
(FDA’s) food safety program. This approach should be embraced
by all levels of management and should serve as the basis for
food safety decision making, including prioritization of resources
dedicated to all agency functions (e.g., inspections, promulgation
of regulations, research). This approach should be applied to all
domestically produced and imported foods and to all food-related
hazards, whether due to unintentional or intentional (i.e., with intent
to harm) contamination. The FDA should work with local, state, and
national regulatory partners to facilitate the incorporation of these
principles into their programs.

Recommendation 3-2: The FDA should develop a comprehensive
strategic plan for development and implementation of a risk-based
food safety management system. The agency should also develop
internal operating guidelines for the conduct of risk ranking, risk
assessment, risk prioritization, intervention analysis, and the devel-
opment of metrics with which to evaluate the performance of the
system. The strategic plan and guidelines should include descriptions of
data, methodologies, technical analyses, and stakeholder engagement.
Further, the strategic plan and all guidelines for the risk-based system
should be fully supported by the scientific literature and subjected to
peer review. When appropriate, the FDA should adopt guidelines already
established by other federal agencies or international organizations.

Recommendation 3-3: The FDA, in collaboration with partners,
should identify metrics with which to measure the effectiveness of
the food safety system, as well as its interventions. The FDA should
include these metrics, and plans for any related data collection, as
part of strategic planning. The metrics should have a clearly defined
link to public health outcomes.

Recommendation 3-4: The FDA should identify expertise needed
to implement a risk-based approach. This includes training current

continued
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BOX S-4 Continued

and/or hiring new personnel in the areas of strategic planning;
management of data; development of biomathematical models and
other tools for risk ranking, prioritization, intervention analysis, and
evaluation; and risk communication.

Sharing the Responsibility

Recommendation 4-1:To ensure food safety, the FDA should develop
a plan for defining the extent of and form for sharing responsibilities
with the states, the private sector, third parties (e.g., independent
auditors), and other countries’ governments.

Recommendation 4-2: The FDA should develop a comprehensive
strategy for choosing the level and intensity of policy interventions
needed for different food safety risks. Criteria for choosing the
level and intensity of policy interventions and a plan for evaluating
the selected interventions should be developed with transparency,
stakeholder participation, and clear lines of communication.

Creating a Data Surveillance Infrastructure

Recommendation 5-1: Data collection by the FDA should be driven
by the recommended risk-based approach and should support
risk-based decision making. It is critical that the FDA evaluate its
food safety data needs and develop a strategic plan to meet those
needs. The FDA should review existing data collection systems
for foods to identify data gaps, eliminate systems of limited utility,
and develop the necessary surveillance capabilities to support the
risk-based approach. The FDA should formulate and implement a
plan for developing, harmonizing, evaluating, and adopting data
standards. The FDA should also establish a mechanism for coor-
dinating, capturing, and integrating data, including modernization
of its information technology systems. To coordinate, capture, and
integrate data, the FDA could lead the implementation of a multiagency
food safety epidemiology users group (see Chapter 5). The centralized
risk-based analysis and data management center proposed in recom-
mendation 11-3 in Chapter 11could serve the functions of data storage
and analysis in support of a risk-based approach. Mechanisms should
also be instituted to build trust with industry and, in partnership, collect
and analyze industry data.
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Recommendation 5-2: The FDA should evaluate its personnel needs
to carry out its roles in collecting, analyzing, managing, and commu-
nicating food safety data. The agency should establish an analytical
unit with the resources and expertise (i.e., statisticians, epidemiolo-
gists, behavioral scientists, economists, microbiologists, risk ana-
lysts, biomathematical modelers, database managers, information
technology personnel, risk managers, and others as needed) to
support risk-based decision making.

Recommendation 5-3: The FDA should evaluate statutes and poli-
cies governing data sharing and develop plans to improve the col-
lection and sharing of relevant data by all federal, state, and local
food safety agencies. For example, in collaboration with other food
safety agencies, the FDA should develop and implement technolo-
gies and procedures that will ensure confidentiality and facilitate
data sharing. Congress should consider amending the law, to the
extent that legal changes are needed, to allow sufficient data shar-
ing among government agencies.

Creating a Research Infrastructure

Recommendation 6-1: The FDA should have a food safety research
portfolio that supports the recommended risk-based approach. To
this end, the agency’s current food safety research portfolio should
undergo a comprehensive review. Following this review and with
consideration of the agency’s broad strategic plan, the FDA should
examine the relevance and allocation of its research resources by
using public health risk ranking and prioritization. Future research
should address the most pressing public health issues and directly
support further characterization of risk and selection, implementa-
tion, and evaluation of interventions. In addition, research should
be coordinated to prevent duplication of effort, especially for cases
in which research efforts are better suited to the academic or medi-
cal sector.

Recommendation 6-2: Implementation of recommendation 6-1
requires reorganization of the FDA’s research portfolio, including
reallocation of resources from irrelevant or poorly performing ini-
tiatives; hiring of new staff in critical areas and, where appropriate,
retraining of existing staff; and identification of future resource

continued
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BOX S-4 Continued

needs to support risk-based food safety management. Although the
committee recognizes the difficulty of transferring scientists from one
research focus to another, the FDA should foster an environment of
fluidity in which teams of scientists can be formed with ease to address
different research initiatives as necessary.

Recommendation 6-3: Keeping in mind that the FDA will not be able
to address all important research needs, the agency should con-
tinue to utilize alternative funding mechanisms (e.g., cooperative
agreements, university-based centers, contracts) based on a com-
petitive, peer-review process. These efforts could be expanded by
establishing a competitive extramural research funding program.

Integrating Federal, State, and Local Food Safety Programs

Recommendation 7-1: The FDA should utilize the surveillance,
inspection, and analytic systems and resources of state and local
governments in a fully integrated food safety program. As a prereq-
uisite to such integration, the FDA should work with the states and
localities to harmonize their programs by providing adequate stan-
dards and overseeing their implementation, beginning with those
states that meet such standards. Standardization and integration of
state and local food safety programs should be conducted in an evo-
lutionary fashion, with intermediate goals and associated performance
measures. The White House Food Safety Working Group should make
integration of federal and state food regulatory programs a priority and
provide leadership to the already established Integrated Food Safety
System Steering Committee. The agency should provide training, audit-
ing, and oversight of state and local programs and should facilitate
nationwide implementation of the recommended risk-based approach.

Enhancing the Efficiency of Inspections

Recommendation 8-1: The FDA should work toward an inspection
system in which the frequency and intensity of inspection of each
facility are based on risk, with minimum standards for the frequency
and intensity of inspection of all facilities. To support the establish-
ment of such a system, an outside panel should review the potential legal
and cultural roadblocks to streamlining inspections and revise the Inves-
tigations Operations Manual so as to enhance efficiency and protection
of the public health. As a prerequisite for a risk-based inspection system,
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the FDA should update its Good Manufacturing Practices, including those
for medicated animal feed, now and hereafter as necessary.

Recommendation 8-2: As alternative regulatory models emerge, the
FDA should evolve toward conducting fewer inspections, instead
delegating inspections to the states and localities (including territo-
ries and tribes). The FDA should maintain a cadre of inspectors for
several critical tasks, such as auditing inspections, providing spe-
cialty expertise, developing training and instructional materials for
inspectors, identifying and evaluating new inspection techniques,
and serving as a backup corps in situations of special need. In
preparation for this move, the FDA should review and update curricula
specific to general food inspections as well as to particular types of
inspections (e.g., seafood Hazard Analysis and Critical Control Points).
Agency employees with responsibility for auditing inspections by others
should also be provided with specific training. An FDA-sponsored food
safety certification program should be established whereby inspectors
become certified as they meet agency standards. The agency should
include in its budget a line item to fund state contracts and partnerships
to help the states move toward and maintain full certification. Plans for
implementation of the suggested changes should proceed in an evolu-
tionary fashion, with intermediate goals and associated performance
measures.

Recommendation 8-3: The FDA should fully consider the implica-
tions of accepting inspection data from an auditing program in
which third-party auditors would inspect facilities for compliance
with food safety regulatory requirements. If this approach is uti-
lized, the FDA should set minimum standards for such auditors
and audits, with oversight and implementation being assigned to
an accreditation and standards body.

Improving Food Safety and Risk Communication

Recommendation 9-1: In its effort to integrate risk communication
into the recommended risk-based food safety management system,
the FDA should play a leadership role in coordinating the educa-
tion of the food industry, the public, clinical health professionals,
and public health officials at all government levels. The FDA could
carry out its leadership role in educating industry personnel, health pro-

continued
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fessionals, and public health officials by seeking authority to mandate
the setting of training standards, preparing training materials, certifying
trainers, and providing technical support for the interpretation of policies
and for the implementation of the risk-based approach.

Recommendation 9-2: In collaboration with other federal agen-
cies, the FDA should continue efforts to develop a single source of
authoritative information on food safety practices, foodborne illness
and risks, and crisis communications. The FDA, with other federal
agencies, should develop a coordinated plan for communicating
in one voice with all affected parties during crises so that stake-
holders receive timely, clear, and accurate information from a single
recognizable source.

Recommendation 9-3: The FDA should improve its understanding
of the knowledge and behavior of industry, health professions per-
sonnel, and consumers with respect to food safety, paying specific
attention to knowledge about demographic groups that are particu-
larly susceptible to food risks.

In making critical decisions about risk communication to implement recom-
mendations 9-1, 9-2, and 9-3, the FDA should explore new mechanisms
(e.g., tabletop discussions,?public forums, consultations) for expanding its
use of strategic partnerships and collaborations.

Modernizing Legislation

Recommendation 10-1: Congress should consider amending the
Federal Food, Drug, and Cosmetic Act to provide explicitly and in
detail the authorities the FDA needs to fulfill its food safety mis-
sion. The following are the most critical areas in which Congress
should enact amendments: mandatory reregistration of food facili-
ties and FDA authority to suspend registrations for violations that
threaten the public health, mandatory preventive controls for all
food facilities, FDA authority to issue enforceable performance stan-
dards, mandatory adoption by the FDA of a risk-based approach to
inspection frequency and intensity, expansion of the FDA’s access
to records, FDA authority to mandate recalls, and FDA authority to

2 A tabletop discussion is a focused practice activity that places the participants in a simu-
lated situation requiring them to function in the capacity that would be expected of them in
a real event.
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identify countries with inadequate food safety systems and to ban
all imports from such countries.

Realizing the Vision of an Efficient Food Safety System

Recommendation 11-1: The committee recommends that the FDA’s
Office of Foods have complete authority over and responsibility
for all field activities for FDA-regulated foods, including inspection,
sampling, and testing of foods. Implementing this recommendation
would resolve issues associated with the separation between the
agency’s enforcement functions and larger public health roles and
responsibilities, and ensure a well-trained field workforce with spe-
cialized expertise in food safety and risk-based principles of food
safety management.

Recommendation 11-2: There is a compelling need to elevate and
unify the nation’s food safety enterprise so that the FDA and rel-
evant sister agencies can better ensure a safe food supply. The
committee recognizes that organizational change to enhance the
effectiveness and efficiency of the nation’s food safety system
as a whole is an evolutionary process that would require careful
analysis, planning, and execution. With this in mind, the committee
recommends that the federal government move toward the estab-
lishment of a single food safety agency to unify the efforts of all
agencies and departments with major responsibility for the safety
of the U.S. food supply.

Recommendation 11-3: Regardless of the evolution of the food safety
system, an integrated, unimpeded, and centralized approach to risk-
based analysis and data management is required to enhance the
FDA’s and the broader federal government’s ability to ensure a safe
food supply.To achieve this goal, and as a potential intermediate step
toward the creation of a single food safety agency, the committee
recommends the establishment of a centralized risk-based analysis
and data management center. This center should be provided with
the staff and supporting resources necessary to conduct rapid and
sophisticated assessments of short- and long-term food safety risks
and of policy interventions, and to ensure that the comprehensive
data needs of the recommended risk-based food safety management
system are met. This center should be as free from external politi-
cal forces and influence as possible and accountable to the public
health needs and mission of the regulatory agencies.
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Introduction

ing more than $450 billion worth of food each year under the

jurisdiction of the U.S. Food and Drug Administration (FDA), more
than 156,008 FDA-regulated firms (FDA, 2010), and an additional 2,000
FDA-licensed feed mills (Behnke, 2009). Many parties are responsible for
providing safe food, including suppliers, farmers, food handlers, processors,
wholesalers and retailers, food service companies, consumers, third-party
organizations, and government agencies in the United States and abroad.
The path from production to consumption can involve only one step—from
a farmer directly to a consumer at a farmer’s market—or as many as six or
even more steps—for example, from a farmer, to various processers, to a
warehouse, to a transporter, to a grocer, to a consumer.

Paralleling the evolution of the food system is a similarly complex his-
tory of legislative actions that form the foundation for the current gover-
nance of the safety of the food supply in the United States. Since 1906, the
Federal Food, Drug, and Cosmetic Act (FDCA) and amendments thereto
have charged the FDA with oversight of this governance function (with the
exception of meat, poultry, and egg products). This means the FDA has
regulatory authority over approximately 80 percent of the U.S. food supply,
encompassing products from fresh produce, to seafood, to packaged snack
foods, to cereal, to pet food, to animal feed for food-producing animals.
The major FDA entities with responsibility for food safety are the Office
of the Commissioner, the Office of Foods, the Center for Food Safety and
Applied Nutrition (CFSAN), the Center for Veterinary Medicine (CVM),
the Office of Regulatory Affairs, and the National Center for Toxicological

The nation’s food supply has evolved into a complex system involv-
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Research. At the same time, the FDA is only one of many federal agencies
that administer at least 30 laws related to food safety. The U.S. Depart-
ment of Agriculture (USDA) is responsible for the safety of meat, poultry,
and egg products, while state and local governments have jurisdiction over
foods produced or sold within their borders. All of the significant agencies
and departments that are responsible for various aspects of food safety are
detailed in Chapter 2.

According to a recent public opinion poll, in general, confidence about
the safety of the food supply appears to be lower now than it has been since
2001 (Gallup, 2010). The complexity of the system, combined with highly
publicized recalls and outbreaks costing millions of dollars, the resulting
impacts on the public health, and the piecemeal nature of the current system,
has raised concern about the FDA’s ability to ensure the safety of the nation’s
food supply. The purpose of this study is to identify gaps in the FDA’s food
safety system and recommend actions that can be taken to fill those gaps.

STUDY CONTEXT

Increasing Discussion and Controversies About
the FDA’s Ability to Ensure Safe Food

Many recent changes in the nation’s food system have prompted increas-
ing discussion of the FDA’s ability to ensure safe food. The 1998 Institute
of Medicine (IOM)/National Research Council (NRC) report Ensuring Safe
Food: From Production to Consumption identifies some of these changes,
such as the food safety implications of emerging pathogens, the trend
toward the consumption of more fresh produce, the trend toward eating
more meals away from home, and changing demographics, with a greater
proportion of the population being immunocompromised or otherwise at
increased risk of foodborne illness.! These developments must be under-
stood in the context of a wide range of global and societal changes that
greatly increase the complexity of the food safety system and the challenges
faced by those responsible for implementing the system. These changes,
detailed in Chapter 2, include changes in the food production landscape,
climate change, evolving consumer perceptions and behaviors (e.g., the
growing demand for fresh produce and for its availability year-round?), glo-
balization and increased food importation, the role of labor-management

1A demographic change receiving particular attention today is the growth of the el-
derly population, which is at higher risk of foodborne illness. It is estimated that by 2015,
20 percent of the population will be over age 60, and the number at risk will increase accord-
ingly (GAO, 2010).

2 From 1992 to 2005, there was a 180 percent increase in consumption of leafy greens in
the United States (GAO, 2008a).
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relations and workplace safety, heightened concern about bioterrorism,
increased levels of pollution in the environment, and the increasing role
of international trade agreements. Food production is changing as well,
with the number of firms involved with food having increased by roughly
28 percent since 2001 (GAO, 2008b).> The importation of food is also
increasing; roughly $49 billion worth of food was imported to the United
States in 2007 (GAO, 2008a).

A number of high-profile food-related outbreaks have occurred in recent
years, including E. coli O157:H7 in spinach in 2006, melamine in pet food
in 2007, Salmonella in produce and in peanut butter in 2008, and E. coli
0157:H7 in cookie dough in 2009. In 1999, Mead and colleagues esti-
mated that foodborne infections caused about 76 million illnesses, 325,000
hospitalizations, and 5,000 deaths each year in the United States (Mead et
al., 1999). It should be emphasized that these data were reported in 1999,
and the morbidity, mortality, and hospitalization estimates would likely be
different today; new estimates are in preparation but were not available at
the time of this writing. Nonetheless, data for 2008 from the U.S. Centers
for Disease Control and Prevention (CDC) suggest that there has been no
significant change in the incidence of foodborne infections by the major
bacterial agents transmitted through food over the last several years (in
some cases, disease may be acquired through other nonfood vehicles, such
as reptiles). CDC therefore concludes that problems with bacterial con-
tamination through food are not being resolved (CDC, 2009). According to
CDQC, the lack of recent progress toward national health objectives for food
safety and the continual occurrence of large multistate outbreaks point to
gaps in the food safety system. The most recent FoodNet surveillance data
(CDC, 2010) show reductions in 2009 (compared with 2006-2008) in the
incidence of some infections (shiga toxin-producing E. coli O157:H7 and
Shigella) but not others (Campylobacter, Listeria, Salmonella). The data
also show an increase in other infections from food-associated pathogens
(Listeria and Vibrio).

During the last two decades, many organizations and individuals,
including the IOM, have devoted effort to identifying needed improve-
ments in food safety. Attention has been focused in particular on the FDA’s
food safety program. According to a number of reports (GAO, 2004a,b,
2005, 2008a,b; FDA Science Board, 2007), although the FDA is working
to ensure safer food, problems with its capacities, functions, and processes
persist. The IOM, the NRC, and other groups, including consumer organi-
zations, have made recommendations for strengthening food protection, a
few of which are listed here (see Appendix B for a detailed listing):

3 Between 2001 and 2007, the number of domestic firms under the FDA’s jurisdiction
increased from about 51,000 to more than 65,500 (GAO, 2008b).
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e The 1998 IOM/NRC report Ensuring Safe Food: From Production
to Consumption concludes that the U.S. food system is fragmented
and is facing unprecedented challenges from a global marketplace,
a greater reliance on imports, shifting demographics, and changing
societal practices. The report recommends modifying the federal
statutory framework for food safety to eliminate fragmentation
and enable the development and enforcement of science-based
standards as well as creating a single food safety agency.

e The 2003 IOM/NRC report Scientific Criteria for Ensuring Safe
Food (IOM/NRC, 2003) examines the scientific basis for criteria
that underlie U.S. food safety regulations, presents a blueprint
for how agencies responsible for regulating food safety should
develop appropriate science-based criteria, and identifies the failure
to adopt new technologies and enforce standards as barriers that
impede regulatory action.

e The 2009 IOM report HHS in the 21st Century (IOM, 2009)
highlights food safety regulatory activities as an area of weakness
within the U.S. Department of Health and Human Services (HHS).
Specifically, the report offers recommendations for uniting the food
safety responsibilities of the two salient agencies (the FDA and
USDA’s Food Safety and Inspection Service) within HHS.

e Both consumer groups and industry have issued reports address-
ing food safety: the Center for Science in the Public Interest issued
a white paper, Building a Modern Food Safety System for FDA
Regulated Foods (DeWaal and Plunkett, 2007), while the Grocery
Manufacturers Association (GMA) issued Commitment to Con-
sumers: The Four Pillars of Food Safety, which focuses on preven-
tion of foodborne illness (GMA, 2007).

An important factor influencing the FDAs ability to fulfill its mission
is the resources available to the agency given that, in addition to food, it is
required to regulate cosmetics, drugs, biologics, medical devices, and tobacco.
Although the agency is responsible for the safety of more than 80 percent of
the nation’s food supply, its budget accounts for only 24 percent of expen-
ditures on food safety (GAO, 2008b) (see Chapter 2). Moreover, after the
events of September 11, 2001, the FDA was given additional responsibilities
related to bioterrorism (GAO, 2008b), stretching its funds even thinner.
For example, even though the number of domestic food establishments was
increasing, the numbers of inspectors and inspections (both domestic and
abroad) and the amount of funding allocated to food safety both decreased
during the period 2003-2006 (FDA/CFSAN, 2008; GAO, 2008b).

In the face of its decreasing resources, the FDA must continue to make
decisions about both appropriate short-term responses to a food crisis and



INTRODUCTION 25

longer-term prevention functions focused on continued improvements in the
public health. While the need to respond to a crisis is clear, the agency has
been criticized as responding only reactively to food problems, to the neglect
of its preventive functions. In addition to the need to increase efficiency and
prioritize its efforts, the FDA’s success depends greatly on maintaining strong
cooperative relationships with other partners in food safety (e.g., other fed-
eral departments and agencies; local, state, and foreign governments; indus-
try). Although the division of responsibilities for food safety with respect
to research, commodities, and public health surveillance among different
agencies has been long criticized, no genuine attempt has been made to con-
sider alternatives for the governance of food safety. Technological, scientific,
environmental, and societal shifts have generated discrete actions, such as
reorganizations within the food program at the FDA or amendments to the
law, and the result has been the current piecemeal approach to food safety.
The unprecedented speed and nature of such changes in the 21st century
demand a different kind of response at this time—one that is comprehensive
and systematic, giving the FDA and its partners a real opportunity to realize
the vision of an integrated food safety system.

There have also been significant leadership and organizational changes
in the FDA’s operations and their context since this study was requested
by Congress in 2008. In addition to a new administration, some of the
most significant of these have been the establishment of the White House
Food Safety Working Group (FSWG) to advise the administration on food
safety matters; the establishment of a new Office of Foods within the FDA,
with oversight and authority over CVM and CFSAN; the development of
plans for a state-federal Integrated Food Safety System; and the hiring
of additional high-level leaders and subject matter experts in food safety
management.

The FDA’s Food Protection Plan

In 2007, the FDA issued its Food Protection Plan (FPP) (FDA, 2007)
(Appendix G), setting forth a general strategy for food safety and defense
and identifying three core elements—prevention, intervention, and response
(Box 1-1). In each of these areas, the plan describes key actions and needed
legislative authority (Box 1-2). The approaches laid out in the plan include
new regulatory authority for recalls, preventive controls for high-risk foods,
and a shift to a risk-based system for inspections.

PURPOSE AND SCOPE OF THIS STUDY

In response to the heightened public health concerns outlined above,
the Consolidated Appropriations Act of 2008 tasked the FDA to contract
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BOX 1-1
Three Core Elements of Food Safety in the
U.S. Food and Drug Administration’s Food Protection Plan

1. Prevent foodborne contamination:

* Promote increased corporate responsibility to prevent foodborne
ilinesses.

* |dentify food vulnerabilities and assess risks.

e Expand the understanding and use of effective mitigation measures.

2. Intervene at critical points in the food supply chain:

* Focus inspections and sampling based on risk.

e Enhance risk-based surveillance.

e Improve the detection of food system “signals” that indicate
contamination.

3. Respond rapidly to minimize harm:

e Improve immediate response.

e |Improve risk communications to the public, industry, and other
stakeholders.

with the National Academies for a comprehensive study of gaps in the
public health protection offered by the food safety system in the United
States.* Box 1-3 presents the statement of task for this study.

The FPP’s overarching strategy for food protection encompasses and
focuses on microbiological and chemical contaminants that can affect public
health. The committee was tasked to evaluate the FDA’s plan and to identify
its strengths and weaknesses, determine whether it can be implemented
effectively, and identify what additional resources (e.g., finances, equip-
ment, personnel) the agency may need for this purpose. The committee was
also tasked with evaluating the various additional legislative authorities the
FDA has requested and determining whether these authorities are adequate
to fulfill the agency’s public health mission.

Clarification of the committee’s task came from extensive dialogue
with FDA food program leadership. Accordingly, the committee addressed
microbiological contaminants, chemical contaminants, and intentional food
contamination, including financially motivated contamination (as in the

4 Consolidated Appropriations Act of 2008, HR2764, Public Law 110-161, Division A,
Title VI
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BOX 1-2
Additional Protections That Involve
Legislative Changes to the U.S. Food and Drug
Administration’s (FDA’s) Authority

Prevent foodborne contamination:

e Allow the FDA to require preventive controls to prevent intentional
adulteration by terrorists or criminals at points of high vulnerability in
the food chain.

e Authorize the FDA to institute additional preventive controls for high-
risk foods.

* Require food facilities to renew their FDA registrations every 2 years,
and allow the FDA to modify the registration categories.

Intervene at critical points in the food supply chain:

e Authorize the FDA to accredit highly qualified third parties for volun-
tary food inspections.

e Require a new reinspection fee from facilities that fail to meet current
Good Manufacturing Practices.

e Authorize the FDA to require electronic import certificates for ship-
ments of designated high-risk products.

e Require a new food and animal feed export certification fee to improve
the ability of U.S. firms to export their products.

* Provide parity between domestic and imported foods if FDA inspec-
tion access is delayed, limited, or denied.

Respond rapidly to minimize harm:

e Empower the FDA to issue a mandatory recall of food products when
voluntary recalls are not effective.

* Give the FDA enhanced access to food records during emergencies.

recent case of melamine in pet foods) and contamination by terrorists. The
committee excluded from its deliberations management of the safety of cer-
tain products (see Table 1-1). In particular, although the FDA’s regulatory
authority encompasses dietary supplements and food additives, the com-
mittee was asked to exclude them from its deliberations because their safety
determination is not usually based on issues of contamination. Dietary
supplements fall into a “gray area” of being a special category of food, and
the determination of their safety is typically made by the industry. Manufac-
turers need not obtain FDA approval before producing or selling them. The
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BOX 1-3
Statement of Task

An ad hoc committee of the Institute of Medicine and the National
Research Council will undertake a study to examine gaps in public health
protection provided by the farm-to-table food safety system under the
purview of the Food and Drug Administration (FDA) and identify oppor-
tunities to fill those gaps. The study will address the recommendations of
the November 2007 FDA Food Protection Plan by evaluating the plan and
identifying gaps and opportunities (recommendations) to fill the gaps.
The committee’s consensus report will include legislative, regulatory, and
administrative recommendations and estimates of costs of such recom-
mendations, as feasible.

Specifically, the committee will:

e Evaluate the FDA Plan in light of past reports directed at strengthen-
ing food safety including, but not limited to Ensuring Safe Food from
Production to Consumption (IOM/NRC, 1998), Scientific Criteria to
Ensure Safe Food (IOM/NRC, 2003), the 2007 FDA Science Board
report, and relevant GAO reports;

* lIdentify strengths and weaknesses of the FDA Plan, factors that
may limit its achievement, and needed revisions or additions; and

e |dentify and recommend enhancements in FDA’s tools and capac-
ity that are needed to implement a comprehensive plan and
assure a risk-based preventive system, including in the areas of
new regulatory tools and statutory authority; research mandate;
resources required for research, scientific and technical infrastruc-
ture, standard setting, inspection, and enforcement; integration of
programs with other regulatory and public health agencies involved
in food safety surveillance, research and regulation at federal,
state and local levels; expansion of FDA’s international presence
and international regulatory information exchange; and changes in
organizational and leadership structures on food safety within the
Department of Health and Human Services.

safety of dietary supplements is regulated under the Dietary Supplement
Health and Education Act of 1994 (DSHEA). The committee excluded from
the study a review of the process for notification or self-determination of
generally recognized-as-safe ingredients. Food and color additives for both
human food and animal feed are subject, respectively, to the 1958 Food
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TABLE 1-1 Scope of This Study

Outside the Scope Within the Scope
e Dietary supplements e Microbiological contaminants in foods
¢ Food and color additives and feed

e Issues specifically pertinent to genetically e Chemical contaminants in foods and feed
modified foods

e Issues specifically pertinent to organic
foods

Additives Amendment® and the 1960 Color Additives Amendments® to the
1938 FDCA, and they must be preapproved for safety before being added
to food or feed. In the case of such additives, the burden of proof is on
the manufacturer, who must provide evidence that the additive is safe for
consumption. In 1992, the FDA concluded that, with regard to genetically
modified foods, “The agency is not aware of any information showing
that foods derived by these new methods differ from other foods in any
meaningful or uniform way, and that, as a class, foods developed by the
new techniques present any different or greater safety concern than foods
developed by traditional plant breeding.”” Therefore, these foods were not
considered separately in this study. Likewise, the safety of organic foods
was not considered separately.

In defining the scope of the study described in its statement of task,
the committee was also guided by the FDA’s jurisdiction in food safety.
The FDCA, section 201, defines “food” as (1) articles used for food or
drink by man or other animals, (2) chewing gum, and (3) articles used for
components of any such article.® In accordance with this definition, the FPP
includes food for both humans and animals. The latter encompasses both
pet food and feed for “food-producing animals,” a category that includes
animals whose products will end up in the human food supply (including,
for example, dairy cattle, beef cattle, swine, and chickens [FDA, 2007]). The
committee consulted with the FDA on the precise scope of the study with
respect to pet food and animal feed. This dialogue resulted in a decision to
include in the study issues related to pet food and animal feed only as they
might directly affect human health (e.g., because of drug or contaminant
residues in pet food consumed or handled by humans or in human foods of

5 Food Additives Amendment of 1958, Public Law 85-929, 72 Stat. 1784 (1958).
¢ Color Additive Amendments of 1960, Public Law 86-618, 74 Stat. 397 (1960).
7 “Statement of policy—foods derived from new plant varieties” (FDA, 1992).

8 Federal Food, Drug, and Cosmetic Act, Sec. 201, 21 U.S.C. §§ 321.
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animal origin). In this report, the term “food” encompasses pet food and
animal feed unless explicitly indicated otherwise.

METHODS

Committee Composition and Membership

The committee was assembled to include individuals with extensive
knowledge of FDA programs, policies, and operations, as well as those with
expertise in health policy, food law and regulations, risk analysis and commu-
nication, economics, epidemiology, monitoring and surveillance, food micro-
biology, and toxicology. Representation of state officials with food safety
responsibilities was crucial because of the key role of state governments in
keeping food safe. In addition, perspectives of the food industry and con-
sumer interest groups were necessary as these sectors are responsible partners
in food safety and would be affected by the implementation of the recom-
mendations in this report. Expertise in animal feed was also sought because,
as noted above, the safety of these products has the potential to affect human
health, and feed safety is within the purview of the FDA.

Information Gathering, Meetings, and Workshops

The committee gathered information for this study from previous NRC
and IOM reports, reports from authoritative groups, plans and initiatives
from industry, FDA leadership and staff, numerous public sessions at com-
mittee meetings, teleconferences and written statements in response to
specific queries, expert testimony before congressional committees, and the
FDA website. The committee held three workshops to hear expert perspec-
tives and obtain answers to its questions (see Appendix A for the workshop
agendas). Participants from all relevant sectors attended the workshops,
and the committee found their experience and insights invaluable to this
study. They spoke on such topics as the FDA’s organization and respon-
sibilities; approaches to food safety prevention, inspection, and research;
and perspectives on the FDA from industry and consumer stakeholders.
Additionally, the committee held six closed meetings and numerous confer-
ence calls.

Study Approach

As noted above, the FPP is a road map founded in basic principles
of prevention, intervention, and response. Since its publication and the
congressional request for this study, leadership and organizational changes
in the government have altered the U.S. food safety scene and affected
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the FDA’s food programs. As discussed above, these include a change in
administration, the formation of the White House FSWG, and the FDA’s
establishment of the new Office of Foods.

Although the FPP is widely regarded as a positive development, it is only
a first step. Since its release, questions have been raised, for example, by the
Government Accountability Office (GAO), about the specifics of its imple-
mentation—including a lack of clarity on its execution, efficient targeting of
resources, budgetary constraints, and the timeline for implementation—as
well as about the agency’s statutory authority (GAO, 2008a,b). Without
sufficient attention to these matters, there is concern that the plan cannot
be appropriately implemented, and the likelihood of its success cannot be
determined. Additional concern has been raised because of the failure to
implement many past recommendations to the FDA.

In this new food safety environment and based on nature of the FPP,
the committee concluded that to be useful, the FPP needs to evolve and be
supported by more detailed strategic planning. Therefore, in its delibera-
tions, the committee envisioned the FPP as a point of departure but focused
its efforts on identifying additional tools and capacities that the FDA needs
to improve food safety today and in the future.

In adhering to its statement of task, the committee reviewed the Food
Protection Plan and formulated its recommendations in the context of an
evaluation of the FDA’ functions and operations. Thus, elements of the
Food Protection Plan are considered in all chapters of this report, and they
are also discussed in the context of the committee’s recommendations. As
an example, the FPP states that the FDA needs to “strengthen the establish-
ment of a risk-based process to continuously evaluate which FDA-regulated
products cause the greatest burden of foodborne disease.” The committee
recommends a stepwise process for achieving that objective. A synthesis
of the committee’s evaluation is presented in Chapter 4, which focuses on
governing philosophy. The committee took this approach to its task to
provide the FDA with a report that would be useful today and reflect all
organizational and leadership changes within the agency since the FPP was
written in 2007.

In identifying tools and capacities for an effective food safety system,
the committee focused on investigating the FDA’s food safety programs and
operations as well as its progress toward the committee’s view of such a
system. The committee took great pains to provide recommendations that
would maintain a balance between being too general and too prescriptive,
and it formulated a number of concrete recommendations to guide the FDA
in its food safety management mission, emphasizing the need for the agency
to move toward a risk-based approach. Some of these concrete recommen-
dations, for example, are aimed at overcoming current limitations in the
acquisition and sharing of data (Chapters 5 and 11), in the FDA’s research
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capacity and portfolio (Chapter 6), in risk communication and education
(Chapter 9), and in legal authorities (Chapter 10). The committee believes
that many details of the implementation of its recommendations (e.g., the
factors to consider when assessing interventions) are within the purview
of the FDA, especially since the agency’s food safety program functions in
the context of its overall responsibilities for food, which, for example, also
include a nutrition program.

Recognizing that many enhancements can be realized without structural
changes (through, for example, leadership commitment, staff retention, stra-
tegic planning), the committee initially deliberated its recommendations in
the context of the current food safety management structure. As the study
progressed and the committee’s ideas matured, it became clear that there
were many reasons to call for a single food agency, including the fact that a
risk-based approach should encompass all foods and hazards. This is not a
new idea, but it is one that is fraught with challenges that the committee rec-
ognizes. To overcome these challenges and to maintain public health as the
ultimate goal, the committee formulated a stepwise process for achieving a
single food safety system and ensuring maintenance of the day-to-day opera-
tions necessary to protect the public health. In formulating its own recom-
mendations, the committee also took into account many recommendations
made by other groups and individuals to enhance food safety, some of which
the committee explicitly supports. (Appendix B presents a sampling of past
recommendations from other sources.) The committee also specified what
legislative changes would be required to implement its recommendations.

Finally, the committee was asked, if feasible, to provide cost estimates
for implementing its recommendations. However, because essential sup-
porting information was not always accessible and the committee faced
time constraints, the evidence needed to address this question in detail was
lacking. The committee did consider cost and resource issues in a general
sense in all of its deliberations by drawing on the experience of members
who formerly held senior leadership positions at the FDA.

ORGANIZATION OF THE REPORT

This report is divided into three parts. Part I sets the stage for under-
standing and improving the FDA’s role in the food safety system. Chapter 2
assesses the current system with respect to how well it has fulfilled its
public health mission in the face of the significant changes in the food
enterprise discussed briefly above; it also contains a summary of organiza-
tional and functional challenges at the FDA. The committee used previous
NRC and IOM reports, as well as reports by the agency itself, GAO, indus-
try, and consumer organizations, to document these challenges.

Each chapter in Parts IT and III is dedicated to explaining the com-
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mittee’s understanding of the essential functions of a food safety regula-
tory agency; these chapters also include the committee’s recommendations.
Part II presents the committee’s vision of a food safety system defined by
a risk-based decision-making approach. Chapter 3 details the attributes of
such an approach and identifies the infrastructure needed for its implemen-
tation, such as personnel and analytical capacity. It also presents an account
of the science needed to build a risk-based system, including data analysis
and laboratory research. Chapter 4 outlines the types of governance models
that might be appropriate for managing food safety and explains the impor-
tance of defining the responsibilities of the various parties involved in food
safety (e.g., industry, state and local governments).

Part ITI describes what is necessary to implement the food safety system
proposed in Part II. Chapters 5 and 6, respectively, address the creation
of the necessary data surveillance and research infrastructures. Chapter 7
describes state and local food safety programs nationwide and calls for their
harmonization and integration with the programs of the federal government
to achieve a seamless food safety program. Chapter 8 addresses the issue
of how to enhance the efficiency of food inspections. Chapter 9 examines
the critical issue of communicating about food safety and risks with those
who can impact public health through their food safety-related conduct at
home (consumers) or at work (e.g., personnel in industry and the health
professions). Chapter 10 is dedicated to legislative needs for an enhanced
food safety system. Finally, Chapter 11 sets forth the organizational changes
needed to achieve the committee’s vision of an efficient risk-based food
safety system.

Appendixes B-G can be found on the inserted CD. They include the
agendas of all public meetings (Appendix A), recommendations of selected
past reports (Appendix B), a brief description of food safety systems in the
United States and other countries (Appendix C), two commissioned papers on
food defense and food importation (Appendixes D and E, respectively, pre-
pared at the committee’s request by outside experts and used as background
for the committee’s deliberations), a sampling of selected FDA research
(Appendix F), the FPP (Appendix G), a glossary and a list of acronyms and
abbreviations (Appendixes H and 1, respectively), and biographical sketches
of the committee members (Appendix J).
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The Food Safety System:
Context and Current Status

pervasive effects on society. An example is the industrialization of

food production in the twentieth century, which, among other things,
dramatically changed perceptions and behaviors related to food (Hennessy
et al., 2003). While this revolution in food production resulted in great ben-
efits to today’s consumers and the ability to feed a growing population, it
also resulted in unanticipated foodborne risks. Regulatory agencies respon-
sible for food safety thus are challenged not only to respond to current
issues, but also to articulate a vision of food safety that anticipates future
risks. This chapter sets the stage for the more detailed assessments, findings,
and recommendations that follow by reviewing some of the developments
that have contributed to the context for food safety in the United States and
by providing an overview of the current U.S. food safety system.

Since humans began farming, agriculture has evolved rapidly, with

A CHANGING WORLD

The Institute of Medicine (IOM)/National Research Council (NRC)
report Ensuring Safe Food: From Production to Consumption (IOM/NRC,
1998) identifies a number of developments with implications for food safety,
including (1) emerging pathogens, (2) the trend toward the consumption
of more fresh produce, (3) the trend toward eating more meals away from
home, and (4) changing demographics, with a greater proportion of the
population being immunocompromised or otherwise at increase risk of
foodborne illness. These developments continue to be important today, but
many others affecting food safety have occurred in the decade since that

35
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report was published. Together, these developments contribute to the current
context for food safety in the United States, which is characterized by a num-
ber of features that must inform any assessment of the food safety system.
These include changes in the food production landscape, climate change,
changing consumer perceptions and behaviors, globalization and increased
food importation, the role of labor-management relations and workplace
safety, heightened concern about bioterrorism, increased levels of pollution
in the environment, and the signing of international trade agreements.

Changes in the Food Production Landscape

In addition to constant changes in food production and substantial
growth in the number of food facilities (the number regulated by the U.S.
Food and Drug Administration [FDA] grew by 10 percent between 2003
and 2007 [GAQO, 2008a]), the food and agriculture sector has experienced
widespread integration and consolidation in recent years. For example, the
consolidation of supermarkets has changed the retail grocery landscape
in the United States, leading to the dominance of the industry by a small
number of large companies. Apart from consequences for the market share
of small retailers, the greater dependence of manufacturers on this limited
number of retailers for sales volume gives these companies significant lever-
age to bargain for lower prices and demand safety standards. The result
has been an increased tendency to establish private standards, which has
changed the enterprise of food safety (Henson and Humphrey, 2009).

For example, large retailers and customers established the Food Safety
Leadership Council on Farm Produce Standards to develop standards for
the growing and harvesting of fresh produce (FSLC, 2007). Another private
effort was the Global Food Safety Initiative, created in 2000 to set common
benchmarks for different national and industry food safety programs. Its
standards, now used widely around the world, require that the food pro-
tection practices of manufacturers of food, including produce, meat, fish,
poultry, and ready-to-eat products such as frozen pizza and microwave
meals, be audited at regular intervals (GFSI, 2007). Farmers, shippers, and
processors in the business of producing leafy greens may participate in the
California Leafy Greens Marketing Agreement, a private mechanism oper-
ating with oversight from the California Department of Food and Agricul-
ture that verifies whether growers are following certain food safety practices
(LGMA, 2010). Adoption of these private standards could be seen as an
enhancement of food safety; however, private standards can also impose
unnecessary burdens if they are not scientifically justified. For example,
private standards may result in unnecessarily higher food prices (DeWaal
and Plunkett, 2007). Therefore, a close look at such standards is warranted.
As an alternative, public standards can be instituted. For example, Tomato
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Good Agricultural Practices for tomato farms and Tomato Best Manage-
ment Practices for tomato packinghouses are the first mandatory produce
safety programs in the United States (Florida Department of Agriculture
and Consumer Services, 2007).

Climate Change

Climate change is doubly relevant to the food enterprise: not only may
climate change affect food yields, but food production may contribute to
climate change by releasing a substantial amount of greenhouse gases, such
as carbon monoxide and nitrogen monoxide (Stern, 2007). Stern (2007),
among others, has highlighted serious concerns regarding the effects of
climate change on future food security, especially for populations in low-
income countries that are already at risk of food insecurity.

Climate change can affect food systems directly, by affecting crop
production (e.g., because of changes in rainfall or warmer or cooler tem-
peratures), or indirectly, by changing markets, food prices, and the supply
chain infrastructure—although the relative importance of climate change
for food security and safety is expected to differ among regions (Gregory
et al., 2005). A recent Food and Agriculture Organization paper, Climate
Change: Implications for Food Safety (FAO, 2008), identifies the potential
impacts of anticipated changes in climate on food safety and its control
at all stages of the food chain. The specific food safety issues cited are
increased range and incidence of common bacterial foodborne diseases,
zoonotic diseases, mycotoxin contamination, biotoxins in fishery products,
and environmental contaminants with significance for the food chain. To
raise awareness and facilitate international cooperation, the paper also
highlights the substantial uncertainty on the effects of climate change and
the need for adequate attention to food safety to ensure effective manage-
ment of the problem.

Changing Consumer Perceptions and Behaviors

With an increasingly global food market, consumer expectations and
behaviors with regard to food have changed dramatically over the past
hundred years. Consumers have grown to expect a wide variety of foods,
including exotic and out-of-season foods. As a result, the consumption of
fresh fruits and vegetables has increased (IOM/NRC, 1998) and is expected
to continue to do so: per capita fruit consumption is predicted to grow in
the United States by 5-8 percent by 2020, with a smaller increase predicted
for vegetables (Lin, 2004). Additionally, consumers are spending more
money on food away from home, which accounted for 48.5 percent of total
food dollars, or approximately $565 billion, in 2008 (ERS, 2010).
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At the same time, consumer perceptions and behaviors with respect to
food safety have also changed significantly. Consumer knowledge about
foodborne pathogens, high-risk foods, vulnerable populations, and safe
food-handling practices has increased in recent years, although this knowl-
edge is sometimes wrong or incomplete (FSIS, 2002). Recent foodborne
illness outbreaks have further increased consumer awareness about food
safety; in fact, a majority of consumers believe foodborne illnesses are a
serious or very serious worry (FSIS, 2002; Hart Research Associates/Public
Opinion Strategies, 2009). Further, recent polls indicate a lack of confidence
in the ability of the FDA to protect consumers against food-related threats
(Hart Research Associates/Public Opinion Strategies, 2009).

While food producers, processors, and retailers have the primary respon-
sibility for the safety of the food they produce, food preparers also play an
important role in preventing foodborne illness. Accordingly, several groups
have developed educational messages aimed at teaching safe food-handling
behaviors to consumers and other food preparers. The Clean, Separate,
Cook, Chill approach, for example, is focused primarily on consumers in the
home. However, this initiative has proven to be largely ineffective (Anderson
et al., 2004). Several studies have found that, although self-reported use of
safe food-handling practices has increased, consumers and other food pre-
parers do not always follow these practices (Redmond and Griffith, 2003;
Howells et al., 2008; Abbot et al., 2009). Further, the International Food
Information Council Foundation found that many consumers fail to use
some important food safety practices; for example, just 50 and 25 percent
of consumers, respectively, use a different or freshly cleaned cutting board
for each type of food and check the doneness of meat and poultry items with
a food thermometer (IFICE, 2009). Several factors have been identified as
affecting the adoption of safe food-handling practices, including attitudes,
lack of motivation, sociodemographic factors, and cultural beliefs (Medeiros
et al., 2004; Patil et al., 2005; Pilling et al., 2008). In addition, the media
often promote poor food-handling practices during on-air cooking demon-
strations and frequently give misinformation on the subject (Mathiasen et
al., 2004). The decline of home economics classes in schools, coupled with
the increasing trend to eat out, further contributes to the lack of food safety
knowledge. In addition, few medical providers diagnose and report food-
borne illness, and fewer yet discuss safe food-handling practices with their
patients (Wong et al., 2004; Henao et al., 2005).

Globalization and Increased Food Importation

The expansion and liberalization of international trade in recent decades
have resulted in an increase in food imports. By 2005, the volume of imported
medical supplies and food had increased seven-fold over that in 1994, and
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this trend is expected to continue (Nucci et al., 2008). Among foods, the
increase has been especially dramatic in the seafood sector, which the FDA
oversees. From 1996 to 2006, the volume of FDA-regulated food imports
increased almost four-fold, from 2.8 billion to 10 billion pounds (Nucci
et al., 2008). About 230,730 facilities that deal with imported foods are
registered with the FDA, including foreign manufacturers, packers, holders,
and warehouses (FDA, 2010a). Consequently, there is a growing need for
a robust regulatory system that can ensure the safety of food imports. This
concern over the safety of imported foods is reflected in the number of con-
gressional hearings on the subject in 2007 and 2008 (GPO, 2010).

Various countries are experimenting with models for regulating food
imports (e.g., third-party certification, inspections at the border, country cer-
tifications; see Appendix E), but there is no consensus on the best regulatory
models. In this environment, the United States is attempting to determine the
best model to implement given available resources and the vast amount of
imported foods to oversee. For example, in 2007, at the request of the White
House, the Interagency Working Group on Import Safety was established.
It included, among others, representatives of the Department of Health and
Human Services (HHS), the parent agency of the FDA, and the Department
of Agriculture (USDA). The working group developed a road map recom-
mending both broad and specific actions that would enhance the safety of
all food imports (Interagency Working Group on Import Safety, 2007).

The Role of Labor-Management Relations and Workplace Safety

The crucial role of food employees and employers in food safety can-
not be overstated, particularly since food workers have been implicated
in the spread of foodborne illness (Todd et al., 2007). When addressing
food safety, therefore, it is important to consider the potential role of
labor-management relations and workplace conditions. For example, if
the labor force responsible for producing food on farms and in facto-
ries is inadequately trained or paid, is forced to work under unsafe or
unsavory conditions, or is ignored by management when it attempts to
express concerns, workers may respond by applying less care in the pro-
duction, processing, or preparation of food, leading to increased risk for
consumers. Some elements of this association may be direct since many
human pathogens are easily transmitted to foods via contact with human
vehicles, and worker sanitation and hygiene are critical factors in this pro-
cess. Specifically, ensuring that workers have access to appropriate sanitary
facilities, providing adequate sick leave, and making hand washing a criti-
cal control point are vital to controlling many hazards in the food supply.
For example, if farm laborers in the field are not provided with adequate
sanitary facilities, there will be increased opportunity for crop exposure to
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infectious agents. And if workers are not given sufficient training for their
basic work activities, they are also less likely to be trained in minimizing
risks for food products.

Regulation and oversight of all phases of the food supply chain by
all levels of government can help enhance food safety by identifying
situations in which work procedures need improvement or workers need
training. Cooperation between the FDA and labor regulatory agencies
such as the National Institute for Occupational Safety and Health and the
Occupational Safety and Health Administration would appear to warrant
exploration.

Heightened Concern About Bioterrorism

Although public health agencies have been concerned about the poten-
tial for intentional contamination of food in the past, this concern increased
greatly after the events of September 11, 2001. The volume of food animals
and commodities, the lack of physical security and robust surveillance sys-
tems for food products, and the rapid movement of food products over a
broad geographic range and through many hands make the U.S. food sup-
ply highly vulnerable to intentional contamination (Kosal and Anderson,
2004). A major activity in response to this threat was the FDA’s establish-
ment, with USDA and the U.S. Department of Homeland Security (DHS),
of a food defense partnership (i.e., sector organization) with all relevant
federal, state, local, and industry counterparts (see Appendix D). Various
other efforts followed the establishment of this partnership, increasing the
responsibilities of all involved and of the FDA in particular. The FDA is
engaged in food defense activities to implement new presidential directives
and congressional legislation, as well as to educate and communicate with
industry, its own staff, and state, local, and foreign counterparts about
matters related to food defense. The issue of terrorism-related prioritiza-
tion of efforts is highly problematic, however, because of the uncertainty
concerning the likelihood and nature of an attack (information about which
is generally classified). This uncertainty makes comparisons with other risks
and justifications for resource allocation and prioritization difficult.

Increased Levels of Pollution in the Environment

An undesirable consequence of the industrialization of agriculture and
manufacturing is the release of chemicals to the environment. Not all food
pollutants come from industrial processes, however. For example, dioxins
and furans are contaminants released unintentionally into the environment
as a result of both preindustrial combustion processes (e.g., the combustion
of forests or brush) and modern combustion processes (e.g., industrial burn-
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ing, landfill fires, structural fires) (IOM/NRC, 2003). Whether exposure to
these pollutants has increased over the years depends on the pollutant, and
the data needed to assess trends are often lacking (IOM, 2007).

The bioaccumulation of pollutants in the food chain (e.g., methyl-
mercury in seafood) has received a great deal of attention. The pollutants
of concern may change over time as manufacturing processes evolve, but
those that are persistent in the environment can be a chronic issue for public
health and environmental agencies. The growing attention to the problem is
due to both increased understanding of bioaccumulation and greater public
concern about environmental pollutants in general, both domestically and
internationally. The potential long-term effects of these pollutants, coupled
with the difficulty of measuring multiple exposures and potential interac-
tions, present a complex problem.

Although the U.S. Environmental Protection Agency (EPA), not the
FDA, is the agency that regulates levels of pollutants in the environment,
food commodities are subject to contamination via the environment. Much
of the work on collecting and analyzing environmental and toxicological
data on food pollutants has already been done by EPA, and EPA’s risk
assessments can often be used as the basis for food policy. A recent report,
however, found that the national residue program is not accomplishing
its mission of monitoring the food supply for harmful residues (USDA,
2010a).

The Signing of International Trade Agreements

In the wake of the establishment of the World Trade Organization
(WTO) in 1995 and the signing of the Agreement on the Application of
Sanitary and Phytosanitary Measures, countries are obliged to follow some
basic rules in the application of food safety measures and plant and animal
regulations. Countries can set their own standards for safety, but those
standards must be based on science. The intent is to avoid protectionism
on behalf of domestic producers of food and allow for free trade based on
competitive principles. Although the obligations of this agreement were
not fully understood at first by governments, it is increasingly viewed as
a legal document with the same force as domestic law (Carnevale, 2009).
In practical terms, this means that unscientific regulations that affect trade
could be successfully challenged at WTO.

As an example, the United States and Canada brought to WTO the
European Union’s (EU%) ban on the importation of meat and meat prod-
ucts that had been treated with any of six hormones, which favored EU
meat producers and blocked exports from the United States and Canada.
The WTO Panel and Appellate Body concluded that the prohibition was
not based on scientific evidence, and a settlement was reached (Lugard and
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Smart, 2006). Policies of the United States have also been under scrutiny.
A recent analysis suggests that foreign food producers may be at a disad-
vantage when they want to export to the United States because they need
to comply with costly requirements under the Public Health Security and
Bioterrorism Preparedness and Response Act of 2002, such as providing
prior notice of shipment (GAO, 2004a; Boisen, 2007).! As the volume of
imported foods continues to rise, such international agreements are becom-
ing more important and must be considered in any discussion of enhancing
food safety in the United States. (International trade agreements and their
influence on food safety oversight and regulations are discussed in detail
in Appendix E.)

LIMITS ON FOOD SAFETY

In examining how to improve a food safety system, one must acknowl-
edge that foodborne illness cannot be completely eliminated. Many factors
affect the degree of safety that is achievable, some related to the state of
science and others to human factors, such as economic considerations and
people’s desire to enjoy certain foods whose safety cannot be ensured (e.g.,
raw milk). The degree of food safety that is attainable also depends on
management and oversight practices, on costs versus benefits, and on such
factors as regulatory limits, public perceptions, consumer education and
responsibility, and public communication.

It is important to stress that responsibility for food safety falls on
everyone, from farmers to consumers. However, the FDA is often held
responsible for negative events related to food safety, given that ensuring
food safety is part of the agency’s core mission. This focus on the FDA’s
responsibilities has grown as such events have become more widespread,
garnering increased media attention. Moreover, in recent years, reduc-
tions in the incidence of foodborne illness seen in the late 1990s appear to
have leveled off (CDC, 2009), and for some pathogens the incidence has
recently increased (CDC, 2010). Because many government agencies are
responsible for food safety, it is not possible to attribute changes in the rate
of foodborne illness to any particular agency. Still, the FDA’s responses to
these events have sometimes been less than optimal (Produce Safety Project,
2008).

One limit on the degree of food safety attainable is the fact that to
achieve a complete absence of pathogens and other contaminants in food
is an unrealistic goal (IOM/NRC, 2003). Although the concept of zero
tolerance for a particular pathogen may appear justifiable, it is merely a

Y Public Health Security and Bioterrorism Preparedness and Response Act of 2002 (Bio-
terrorism Act), Public Law 107-188, 107th Cong., 2nd sess. (January 23, 2002), 306.
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regulatory term with little scientific basis. As the IOM/NRC report Scien-
tific Criteria to Ensure Safe Food states: “Scientists are often dismayed by
the use of the term [zero tolerance] because they recognize the inability to
ensure, in most situations, the complete absence of pathogens and contami-
nants and the limitations of any feasible sampling plan to check for their
total absence” (IOM/NRC, 2003, p. 25). Moreover, most interventions to
minimize food hazards have only limited effects in decreasing the preva-
lence of pathogens, and for some foods, such as those sold raw, few inter-
ventions are possible. Recognizing these realities, zero tolerances are viewed
as an enforcement tool applied to the most problematic hazards with the
goal of communicating that the highest level of public health protection is
needed (DeWaal, 2009).

The creativity of those seeking to compromise food safety for profit, the
evolution of bacteria to increased virulence, and the inevitability of human
errors will continue to challenge regulators, producers, and consumers. As
demonstrated by the recent incident in which several brands of pet food
were contaminated with melamine, researchers struggle with the question
of how to predict, mitigate, and prevent such relatively rare events. The
predictability of such events must be taken into account when decisions are
made about allocating resources to prevention versus rapid response.

OVERVIEW OF THE CURRENT FOOD SAFETY SYSTEM

Although the FDA’s role in ensuring safe food needs to be reviewed
in the context of the U.S. national food safety system, for brevity the dis-
cussion in this section is limited to information that pertains to the FDA
and is needed as context for the reminder of this report. Previous reports
have reviewed the food safety system in the United States (IOM/NRC,
1998; GAO, 2004a,b,c, 2008b; Becker and Porter, 2007), and the reader
is referred to those reports for a more detailed description and historical
context of the U.S. food safety system as a whole.

Organization

Table 2-1 lists the main federal agencies that have responsibility for
food safety under at least 30 laws. Of these agencies, eight have primary
responsibility for ensuring food safety: two under HHS—the FDA and
the U.S. Centers for Disease Control and Prevention (CDC); four under
USDA—the Food Safety and Inspection Service (FSIS), the Agricultural
Marketing Service, the Agricultural Research Service, and the National
Institute of Food and Agriculture; DHS; and EPA (GAO, 2004b,c, 20035,
2008a, 2009a).

State and local governments also have food and feed safety responsi-



44

ENHANCING FOOD SAFETY

TABLE 2-1 Food Safety Responsibilities by Federal Agency

Abbreviation ~ Name

Food Safety Responsibilities

CDC U.S. Centers for
Disease Control
and Prevention

DHS U.S. Department
of Homeland
Security

DHS/CBP Customs and

Border Protection

DHS/OHA Office of Health
Affairs

DOJ U.S. Department
of Justice

Prevents disease, disability, and death caused by
a wide range of infectious diseases and does the
following:

e Investigates with local, state, and other federal
officials sources of foodborne disease outbreaks.

e Maintains a nationwide system of foodborne
disease surveillance (designs and puts in place
rapid electronic systems for reporting foodborne
infections, works with other federal and state
agencies to monitor rates of and trends in
foodborne disease outbreaks, develops state-of-the-
art techniques for rapid identification of foodborne
pathogens at the state and local levels).

e Develops and advocates for public health policies
to prevent foodborne diseases.

e Conducts research to help prevent foodborne
disease.

e Trains local and state food safety personnel.

Leverages resources within federal, state, and local
governments, coordinating the transition of multiple
agencies and programs into a single, integrated agency
focused on protecting the American people and their
homeland.

Works with federal regulatory agencies to ensure that
all goods entering and exiting the United States do so
according to U.S. laws and regulations.

e Serves as DHS’s principal agent for all medical and
health matters.

e Leads veterinary and agro-defense activities,
addressing animal and zoonotic diseases, as well as
livestock, food, and water security issues.

e Prosecutes companies and individuals suspected of
violating food safety laws.

e Through the U.S. Marshals Service, seizes unsafe
food products not yet in the marketplace, as
ordered by courts.
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TABLE 2-1 Continued

Abbreviation ~ Name Food Safety Responsibilities
EPA U.S. Oversees drinking water and certain aspects of
Environmental foods made from plants, seafood, meat, and poultry;
Protection establishes safe drinking water standards; regulates
Agency toxic substances and wastes to prevent their entry
into the environment and food chain; assists states in
monitoring the quality of drinking water and finding
ways to prevent contamination of drinking water; and
determines the safety of new pesticides, sets tolerance
levels for pesticide residues in foods, and publishes
directions on the safe use of pesticides.
EPA/OECA Office of Responsible for inspection/enforcement of pesticide
Enforcement regulations, including the misuse of pesticides.
and Compliance
Assistance
EPA/OPPTS Office of Responsible for risk assessment of pesticide residues in
Prevention, food, pesticide registration.
Pesticides, and
Toxic Substances
EPA/ORD Office of Provides scientific support for pesticide-related public
Research and health issues.
Development

continued
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Abbreviation Name

Food Safety Responsibilities

FDA U.S. Food
and Drug
Administration

FTC/BCP Federal Trade
Commission/
Bureau of
Consumer
Protection

Oversees all domestic and imported food sold in
interstate commerce, including shell eggs, but not
meat and poultry, bottled water, and wine beverages
with less than 7 percent alcohol. Also enforces

food safety laws governing domestic and imported
food, except meat and poultry, by inspecting food
production establishments and food warehouses

and collecting and analyzing samples for physical,
chemical, and microbial contamination; reviewing the
safety of food and color additives before marketing;
reviewing animal drugs for the safety of animals that
receive them and humans who eat food produced
from the animals; monitoring the safety of animal
feed used for food-producing animals; developing
model codes and ordinances, guidelines, and
interpretations and working with states to implement
them in regulating milk and shellfish and retail food
establishments, such as restaurants and grocery stores
(e.g., the model Food Code, a reference for retail
outlets and nursing homes and other institutions on
how to prepare food to prevent foodborne illness);
establishing good food manufacturing practices and
other production standards, such as plant sanitation
and packaging requirements and Hazard Analysis
and Critical Control Points (HACCP) programs;
working with foreign governments to ensure the
safety of certain imported food products; requesting
manufacturers to recall unsafe food products

and monitoring those recalls; taking appropriate
enforcement actions; conducting research on food
safety; and educating industry and consumers on safe
food-handling practices. See Table 2-2 for detail on
the responsibilities of the FDA centers and offices
involved in food safety.

Protects consumers against unfair, deceptive, or
fraudulent practices, including advertising claims for
foods, drugs, dietary supplements, and other products
promising health benefits.
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Abbreviation ~ Name Food Safety Responsibilities
NOAA/NMEFS  National Oceanic  Through its voluntary fee-for-service Seafood
and Atmospheric  Inspection Program, inspects and certifies fishing
Administration/ vessels, seafood processing plants, and retail facilities
National Marine  for federal sanitation standards. Provides scientific
Fisheries Service ~ oversight and system surveillance of the DoC
(under the U.S. inspection program and seafood HACCP training.
Department
of Commerce
[DoC))
USDA U.S. Department  Primarily responsible for meat, poultry, and egg
of Agriculture products; see also below.
USDA/AMS Agricultural Provides standardization, grading, and market news
Marketing services for five commodities: (1) dairy, (2) fruits and
Service vegetables, (3) livestock and seed, (4) poultry, and
(5) cotton and tobacco. Enforces such federal laws
as the Perishable Agricultural Commodities Act and
Country-of-Origin Labeling. AMS’s National Organic
Program develops, implements, and administers
national production, handling, and labeling standards
for organic agricultural products.
USDA/APHIS  Animal and Plant  Responsible for monitoring/surveillance of egg
Health Inspection  products, risk assessment and data collection for
Service pesticides, and inspections, enforcement for the
pesticide record-keeping program, including border
quarantine activities to detect and eliminate animal
health problems and exotic organisms that might
harm U.S. agriculture, many of which also pose
potential food safety threats.
USDA/ARS Agricultural Provides data for food products and contaminants

Research Service

(fruits and vegetables, dairy products, eggs/egg
products, meat/poultry, seafood, grain/rice/related
products, imported foods, animal drugs/feeds, and
pesticide residues) to support risk assessment by
the Food Safety and Inspection Service (FSIS), the
Economic Research Service (ERS), the Office of Risk
Assessment and Cost-Benefit Analysis (ORACBA),
the FDA, and EPA; broad support of Land Grant
Universities for research and education across

all product areas; and education in the form of
information to the National Agricultural Library
(NAL) and educational workshops.

continued
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Abbreviation Name

Food Safety Responsibilities

USDA/ERS Economic
Research Service

USDA/FSIS Food Safety
and Inspection
Service

Provides risk assessment for meat and poultry and
data collection to support the pesticide risk assessment
process as well as technical assistance to identify
education needs and to analyze the effectiveness of
food safety education programs.

Oversees domestic and imported meat and poultry
and related products, such as meat- or poultry-
containing stews, pizzas, and frozen foods, as well as
processed egg products (generally liquid, frozen, and
dried pasteurized egg products). Also enforces food
safety laws governing domestic and imported meat
and poultry products by

e inspecting food animals for diseases before and
after slaughter;

¢ inspecting meat and poultry slaughter and
processing plants;

e with USDA’s Agricultural Marketing Service,
monitoring and inspecting processed egg products;

e collecting and analyzing samples of food products
for microbial and chemical contaminants and
infectious and toxic agents;

e establishing production standards for the use of
food additives and other ingredients in preparing
and packaging meat and poultry products, plant
sanitation, thermal processing, and other processes;

e making sure all foreign meat and poultry
processing plants exporting to the United States
meet U.S. standards;

e seeking voluntary recalls of unsafe products by
meat and poultry processors;

e sponsoring research on meat and poultry safety; and

e educating industry and consumers on safe food-
handling practices.

As of April 2010, FSIS is responsible for mandatory
inspection of catfish and catfish products.”
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TABLE 2-1 Continued

Abbreviation ~ Name Food Safety Responsibilities
USDA/GIPSA  Grain Inspection,  Through its oversight activities, including monitoring
Packers, and programs, reviews, and investigations, fosters fair
Stockyards competition, provides payment protection, and guards
Administration against deceptive and fraudulent trade practices that
affect the movement and price of meat animals and
their products. Protects consumers and members of
the livestock, meat, and poultry industries. Its Federal
Grain Inspection Service facilitates the marketing
of U.S. grain and related agricultural products
by establishing standards for quality assessments,
regulating handling practices, and managing a
network of federal, state, and private laboratories that
provide impartial, user fee—funded official inspection
and weighing services.
USDA/NAL National Collects information on human nutrition and food to
Agricultural support USDA programs. These programs encompass
Library/USDA/ areas as diverse as human nutritional needs, food
FDA Foodborne  production, safety and inspection, distribution,
Illness Education  economics, and consumer education. Because of
Information USDAs responsibility for food safety and inspection,
Center NAL comprehensively collects works addressing
foodborne illness, food toxicology, and food inspection.
In addition, in support of USDA’s close relationship and
regulatory role with the food industry, NAL collects
information on the food industry and technology,
including food irradiation and biotechnology.
USDA/NASS National Performs data collection for risk assessment of
Agricultural pesticides.
Statistics Service
USDA/NIFA?  National Institute  Advances knowledge for agriculture, the environment,
of Food and human health and well-being, and communities
Agriculture by supporting research, education, and extension
programs in the Land Grant University System
and other partner organizations. Does not perform
actual research, education, and extension but helps
fund them at the state and local levels and provides
program leadership in these areas.
USDA/ Office of Risk Provides technical assistance to identify education
ORACBA Assessment and needs and to analyze the effectiveness of food safety

Cost-Benefit
Analysis

education programs.

continued
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TABLE 2-1 Continued

Abbreviation ~ Name Food Safety Responsibilities

US DOT/BATF  U.S. Department  Oversees alcoholic beverages except wine containing
of the Treasury/ less than 7 percent alcohol, enforces food safety laws
Bureau of governing the production and distribution of alcoholic
Alcohol, Tobacco,  beverages, and investigates cases of adulterated
and Firearms alcoholic products, sometimes with help from the FDA.

@ The Food, Conservation, and Energy Act of 2008, 21 U.S.C. §§ 601 et seq., 2008 (also
known as the 2008 Farm Bill).

b The Cooperative State Research, Education, and Extension Service became the National
Institute of Food and Agriculture on October 1, 2009.
SOURCE: IOM/NRC, 1998; DHS, 2004; GAO, 2005; Becker and Porter, 2007; AMS/USDA,
2009; FDA, 2009a; APHIS/USDA, 2010; FoodSafety.gov, 2010; USDA, 2010b.

bilities (see also Chapter 7). Forty-four states conduct inspections of food-
manufacturing firms under contract to the FDA, and all 50 states have food
safety and labeling programs. Additional responsibilities of state and local
governments include the following:

e implementing food safety standards, such as Good Manufactur-
ing Practices and Hazard Analysis and Critical Control Points
(HACCP), for fish, seafood, milk, and other foods manufactured
within state borders with the assistance of the FDA and other fed-
eral agencies;

® inspecting restaurants, grocery stores, and other retail food estab-
lishments, as well as dairy farms, milk-processing plants, grain
mills, and food-manufacturing plants, within the state (the states
collect and analyze many food product samples);

e using advisory and enforcement actions to protect the health of
their citizens, including placing embargoes on (i.e., stopping the
sale of) unsafe food products manufactured, transported, or dis-
tributed within state borders;

e providing safety training and education to food establishment per-
sonnel and industry as requested;

e preparing for and participating in food recall events and foodborne
outbreak investigations independently or with the FDA and other
federal agencies (this may include ordering recalls of contaminated
foods within state borders and taking enforcement actions against
firms within state borders);

e collecting representative samples according to established proce-
dures and with a documented chain of custody (These samples are
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then tested at state regulatory laboratories so they can be evaluated
for compliance with food regulatory laws.);

® receiving, evaluating, and responding to consumer complaints
relating to products manufactured, purchased, or consumed in
their state;

e conducting epidemiological investigations of people who have
become ill or injured (State, county, and local health officials serve
the primary on-site epidemiological role in the United States and
coordinate among one another and with CDC in situations of mul-
tistate outbreaks.);

e responding to natural disasters—earthquakes, floods, hurricanes—
to assess the impact on food safety and take immediate action to
prevent problems in affected areas; and

e issuing consumer health advisories or warnings through typical
media and outreach channels.

The FDA’s Responsibilities for Food Safety

The FDA’s responsibilities for food safety are only part of its wide range
of responsibilities. The agency has regulatory authority over more than
$1 trillion in products sold annually—about 25 cents of every dollar spent
by consumers (Fraser, 2009). The FDA is required to oversee the safety
of all food products with the exception of meat, poultry, and some egg
products. Additionally, the agency’s food safety charge includes the safety
of animal feed for both pets and food-producing animals (e.g., swine, dairy
cattle). In addition to food, moreover, the FDA’s jurisdiction extends to
drugs, biologics, medical devices, and tobacco.? According to the agency’s
mission statement,

1) FDA is responsible for protecting public health by ensuring the safety,
efficacy and security of human and veterinary drugs, biological products,
medical devices, our nation’s food supplies, cosmetics and products that
produce radiation. 2) The FDA is also responsible for advancing the pub-
lic health by helping to speed innovations that make medicine and foods
more effective, safer, and more affordable; and helping the public get the
accurate science-based information they need to use medicines and foods
to improve their health. (FDA, 2009a)

The FDA has six program centers: (1) the Center for Biologics Evalua-
tion and Research, (2) the Center for Drug Evaluation and Research, (3) the
Center for Devices and Radiological Health, (4) the Center for Food Safety

2 The FDA acquired jurisdiction over tobacco products in 2009.
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and Applied Nutrition (CFSAN), (5) the Center for Tobacco Products, and
(6) the Center for Veterinary Medicine (CVM). The FDA also has a num-
ber of cross-cutting offices that report directly to the FDA Commissioner,
including the Office of Operations, the Office of Scientific and Medical
Programs, the Office of Regulatory Affairs (ORA), the Office of Interna-
tional Programs, and the Office of Planning, Policy, and Preparedness. A
recent addition has been the Office of Foods, which reports directly to the
Commissioner (see Figure 2-1) (FDA, 2010Db).

In response to the increasing volume of imported products, including
foods, the agency recently embarked on the Beyond Our Borders initiative,
establishing offices in foreign countries under the Office of International
Programs. As of 2009, countries with one or more U.S. offices included
Belgium, China, Costa Rica, India, and Mexico. Although the long-term
roles of these offices are still in the planning stages, the Beyond Our Borders
initiative is designed to build or further strengthen relationships, help in
learning more about the industries in these countries, facilitate and leverage
inspection resources, increase interactions with foreign manufacturers, and
verify that products meet U.S. standards (FDA, 2009b).

The main FDA offices with responsibility for food safety are the Office
of the Commissioner, the Office of Foods, CFSAN, CVM, ORA, and the
National Center for Toxicological Research (NCTR) (see Table 2-2) (FDA,
2010c).

The regulatory authority for foods is derived primarily from the Fed-
eral Food, Drug, and Cosmetic Act (FDCA)3 and its amendments. Recent
amendments include the Infant Formula Act of 1980, the Nutrition Label-
ing and Education Act of 1990, the Public Health Security and Bioterrorism
Preparedness and Response Act of 2002, and, more recently, the Food and
Drug Administration Amendments Act of 2007 (Fraser, 2009). In some
fundamental respects, the law under which the FDA must ensure the safety
of 80 percent of the nation’s food supply* remains unchanged since 1938,
despite the dramatic changes in food production, processing, and distri-
bution that have taken place since (as discussed earlier in this chapter).
Bills currently under consideration in Congress would give the FDA new
authorities and, if enacted, would result in significant changes in the way
food safety is managed.®

3 Federal Food, Drug, and Cosmetic Act (FDCA), 21 U.S.C. §§ 301 et seq., 1938.

4 The term “food,” as defined in the FDCA, includes “all articles used for food or drink
for man or other animals,” and thus encompasses what is commonly known as animal feed.
Throughout this chapter, therefore, as throughout the report generally (see Chapter 1), the
word “food” includes animal feed unless otherwise noted.

5 HR 2749, Food Safety Enhancement Act of 2009; S510 1S § 206: FDA Food Safety Mod-
ernization Act 2009.
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TABLE 2-2 U.S. Food and Drug Administration (FDA) Offices and
Centers with Responsibility for Food Safety

Office

Responsibilities

Office of Foods

Center for
Food Safety
and Applied
Nutrition
(CFSAN)

Center for
Veterinary
Medicine
(CVM)

Office of
Regulatory
Affairs (ORA)

National Center
for Toxicological
Research

(NCTR)

e Devises strategic and substantive agencywide domestic and imported
food-related policies.

e Develops and implements an agencywide visionary strategy for food
protection and an approach to promoting and protecting public
health with respect to foods (FDA, 2009¢; Fraser, 2009).

Focuses on foods and applied nutrition, but also has responsibility for
regulating the safety of cosmetic products. Except for food and color
additives, generally it does not have premarket approval authority

(in contrast with the centers that deal with drugs and devices, which
generally must preapprove products before they can be put on the
market). The prevailing regulatory philosophy is that the manufacturer
has the primary responsibility for putting a safe product on the market.
According to CFSAN’s mission statement, “CFSAN, in conjunction with
the agency’s field staff is responsible for promoting and protecting the
public’s health by ensuring that the nation’s food supply is safe, sanitary,
wholesome, honestly labeled, and cosmetic products are safe and
properly labeled.” Specific responsibilities include

e safeguarding the nation’s food supply by making sure products are safe,

e conducting activities in conjunction with ORA and other groups
within the agency, and

e ensuring that food is free of contaminants (FDA, 2009c; Fraser, 2009).

Regulates foods used to feed animals, including pet food, as well

as devices and drugs for animals, which must gain FDA premarket
approval (except animal devices). According to CVM’s mission
statement, “It’s a consumer-protection organization that fosters public
and animal health by approving safe and effective products for animals
and by enforcing other applicable provisions of the FDCA [Federal
Food, Drug, and Cosmetic Act] and other authorities” (FDA, 2009¢;
Fraser, 2009).

With a headquarters location and field offices across the country,

serves as the FDA’s broad compliance and enforcement arm. ORA has
responsibility to “protect consumers and enhance public health by
maximizing compliance of FDA regulated products and minimizing risk
associated with those products.” In a presentation to the committee, the
FDA clarified that within ORA, work to foster compliance is often done
in partnership not only with the FDA centers but also with industry.
During an outbreak, ORA field investigators work closely with the
center that is impacted, conduct investigations, and decide on courses of
action (FDA, 2009c¢; Fraser, 2009).

e Focuses on peer-reviewed research and provides expert advice and
training to enable the FDA to make science-based decisions.
e Focuses on critical biological events and toxicity (Fraser, 2009;

NCTR, 2009).
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Budget, Strategic Planning, and Performance Measures

Budget

Annual funding for the FDA is provided in the Agriculture, Rural
Development, Food and Drug Administration, and Related Agencies appro-
priations bill and is handled by the corresponding appropriations sub-
committees in the House and Senate. The total amount the agency can
spend is composed of direct appropriations (budget authority) and other
funds, mainly user fees. Occasionally, funds are earmarked for various
activities or offices by Congress. Implementation of the budget for food
programs involves a great deal of collaboration among the centers, ORA,
and leadership of the FDA food programs.

Table 2-3 shows the FDA budgets for fiscal years (FYs) 2008, 2009,
and 2010 and the President’s FY 2011 budget as presented in February
2010. After many years of declining funds and personnel, resources for the
agency’s food programs have recently increased from 2007 levels (note that
the food programs include food safety and nutrition funding).

Appropriations for the FDA’s food safety program increased in FY
2009 by $141.5 million to a total of about $644 million, or a little less
than 25 percent of the agency’s overall budget. The distribution of FY 2009
$141.5M food safety budget increase was as follows: CFSAN received
$32 million, ORA $90 million, and CVM $6.4 million.

The FDA’s budget for food safety comes not only from its budget for
food programs, but also from the budgets for the animal drug and feeds
program and NCTR, as well as other budgets. In 2009, the FDA proposed
an initiative called Protecting America’s Food Supply® for which a budget
increase of $259.3 million was requested for FY 2010, bringing the total
budget for food safety to more than $1 billion (HHS, 2009). This increase
was the highest among FDA programs for that year. The administration jus-
tified the budget request with reference to investments that would strengthen
the safety and security of the food supply chain, including enhancements
to the system needed as a result of recent food safety events, the dramatic
growth in food imports, and changes in food processing and distribution
practices. Among the priorities mentioned in the budget justification were
the creation of a food safety system that would integrate federal and state
programs, the development of preventive controls, increased frequency of
domestic and foreign inspections, improved laboratory capacity and food
surveillance, and enhanced information technology (IT) to support all
food safety programs. The proposed 2011 budget increases the agency’s

¢ See http://www.fda.gov/INewsEvents/Newsroom/PressAnnouncements/ucm152276.htm
(accessed October 8, 2010).
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TABLE 2-3 U.S. Food and Drug Administration (FDA) Budgets for Fiscal
Years (FYs) 2008, 2009, 2010, and 2011 (in millions)

FY 2008 FY 2009 FY 2010 2011 President’s
(Enacted) (Enacted) (Appropriation) Budget
Total FDA 2,420 2,691 3,284 4,023
$ 1,870 2,055 2,362 2,508
User fees 549 636 922 1,233
FTEs? NA 11,413 12,335 13,677
Total Food Programs 577 644 784 1,042
Center NA 210 237 337
Field NA 434 547 705
User fees? 0.00 0.00 0.00 194
FTEs (center) NA 854 981 1,186
FTEs (field) NA 2,165 2,505 2,902
Total Animal Drugs 115 133 156 175
and Feeds
Center NA 90 102 113
Field NA 43 53 62
User fees 14 20 23 24
FTEs (center) NA 424 447 472
FTEs (field) NA 238 278 319

NOTE: FTE = full-time equivalent; NA = not available.

9In general, the numbers of FTEs decreased from 1992 to 2007 and increased thereafter, in
parallel with increases in the FDA’s budget for food programs. (The FDA could not provide
the number of food-dedicated FTEs at the Center for Veterinary Medicine because its staff is
also responsible for products other than foods [e.g., approval of animal drugs]).

b Current law includes user fees for animal drug approval and export color certification (cer-
tification ensures that products meet regulatory requirements for exportation). Incorporated in
the FY 2011 budget for the FDA’s food programs is approximately $194 million in user fees,
which has been proposed by Congress for registration of food facilities, reinspection, and food
and feed export certification.

SOURCES: HHS, 2008, 2009, 2010.

funding for food safety by $318 million. Major activities mentioned to
justify this increase include setting standards to integrate state and federal
programs and enhancing analytical tools and laboratory capacity. Increased
inspection is also proposed.

Strategic Planning and Performance Measures

Strategic planning involves fundamental decisions about the nature,
mission, and goals of an organization. When a strategic plan is linked to
performance measures, an approach that has been adopted by the federal
government, it is also a tool to enhance accountability, which is especially
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important as the FDA uses public money to implement its plan. The Gov-
ernment Performance and Results Act of 1993 requires that all cabinet-level
departments and independent agencies develop a strategic plan covering
6 years, with updates every 3 years.” Under this act, HHS is required to
have a strategic plan, but not the FDA, which is a sub-cabinet-level depart-
ment within HHS; however, all the operating divisions of HHS do in fact
develop such a plan. As discussed further below, the FDA last developed a
strategic plan in 2007.

An additional requirement of the 1993 act is an annual performance
plan and a report on how well that plan was implemented during the previ-
ous year. During the Bush Administration, the performance plan and report
for HHS were integrated with the annual budget submission to Congress.
This year, the integrated FY 2010 performance plan and report for HHS
were provided as an appendix to the budget request to Congress in compli-
ance with HHS performance planning and reporting requirements (HHS,
2009). The Program Assessment Rating Tool was also introduced during
the Bush Administration as a governmentwide evaluation tool, with stra-
tegic planning being one of the areas assessed (OMB, 2008). Chapter 3 of
this report includes a list of performance measures that have been used by
the FDA and are linked to long- and short-term objectives. The President’s
FY 2011 budget as presented in February 2010 introduces a significant
number of new performance measures in the area of food. For example, a
reduction in the number of days spent on subtyping priority pathogens in
food is linked to the strategic objective of detecting safety problems earlier
(HHS, 2010).

Reorganization at the FDA

CFSAN has undergone various reorganizations in an attempt to become
more efficient and to adopt new ways of accomplishing its mission under
new circumstances. For example, in 1992, as a result of concern expressed
by FDA leadership about the ability of the agency’s food programs to
address emerging food safety issues, the FDA (1) conducted a manage-
ment study of CFSAN’S programs and activities, (2) reorganized CFSAN
and created organizational units to respond directly to certain new food
technologies, and (3) established an advisory committee on issues related to
food safety. The intent was to make the center more efficient in performing
its scientific and regulatory activities and to enhance its ability to meet new
challenges. The reorganization was aimed at integrating policy, regulatory,
and scientific specialists into offices according to their areas of expertise.

7 Government Performance and Results Act of 1993 (GPRA), Public Law 103-62, 107 Stat.
28S.
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The FDA believed this new structure would increase managers’ accountabil-
ity for program results and streamline approvals (Suydam, 1996; Johnson
et al., 2008). This reorganization was a major change for a center that had
been organized by scientific discipline (i.e., toxicology, physical sciences,
and nutrition) for the previous 20 years. According to the U.S. Govern-
ment Accountability Office (GAO, 1992), concern arose at the time that the
reorganization’s dispersion of scientists could threaten the agency’s science
base and impede consistency.

Since 1992, other reorganizations have occurred at the FDA. Most
notably, the agency was reorganized in 2007 in an effort to consolidate
its structure, realign programs with similar or overlapping functions and
operational activities, and improve communication and coordination.® To
reduce the number of management layers, most research activities were
merged into two primary offices and the compliance and enforcement
functions into one office. The ultimate goal was to maintain a strong and
flexible food safety system as new public health challenges continued to
emerge. In 2007, the Office of Food Protection was established under the
commissioner’s oversight to develop an agencywide, visionary strategy for
food protection and serve as a liaison to HHS on food protection issues.
This office has now merged into the new Office of Foods, headed by a new
deputy commissioner of foods and having responsibility and authority for
all aspects of food policy under agency jurisdiction (see Box 2-1). Figure 2-1
(presented earlier) reflects these latest changes, plus the addition of the
Office of Foods, in 2009 (FDA, 2009d).

Since the Obama Administration took office, the FDA has undergone
further changes, which continue even as this report is being written. With
a greater emphasis on food safety and public health and an increase in
resources for 2010 (see above) (Hamburg and Sharfstein, 2009), the new
administration is making substantive attempts to effect strategic changes,
for example, through the creation of the White House Food Safety Working
Group (FSWG).

RECENT ANALYSES OF
FOOD SAFETY MANAGEMENT AT THE FDA’

Over the years, the U.S. government has changed its food safety man-
agement approach to meet new challenges and adapt to changes in cir-

8 Personal communication, Robert Brackett, Director and Vice President, National Center
for Food Safety and Technology, Illinois Institute of Technology, Chicago, July 14, 2009.

9 This section does not reflect the conclusions of the committee but instead summarizes
the findings of various other reviews of the U.S. food safety system focusing on the FDA. (To
complement this section, Appendix B contains numerous recommendations made over the last
two decades for enhancing the FDA’s management of food safety.)
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BOX 2-1
Responsibilities of the Office of Foods

* Provides executive leadership and management to all U.S. Food and
Drug Administration (FDA) food-related programs.

e Exercises, on behalf of the Commissioner, direct line authority over
the Center for Food Safety and Applied Nutrition (CFSAN) and the
Center for Veterinary Medicine (CVM).

e Exercises, on behalf of the commissioner, all food-related legal
authorities that the Commissioner is empowered to exercise under
the Federal Food, Drug, and Cosmetic Act, as amended; the Public
Health Service Act; and other applicable laws.

* Directs efforts to integrate the programs of CFSAN, CVM, and the
Office of Regulatory Affairs and thereby ensure the optimal use of all
available FDA resources and tools to improve the safety, nutritional
quality, and proper labeling of the food supply.

e Directs the development of integrated strategies, plans, policies,
and budgets to build the FDA’s food-related scientific and regulatory
capacities and programs, including recruitment and training of key
personnel and development of information systems.

* Represents the FDA on food-related matters in dealings with the
Office of the Secretary of the U.S. Department of Health and Human
Services, the Centers for Disease Control and Prevention, the U.S.
Department of Agriculture, the White House, and other elements of
the executive branch.

* Represents the FDA on food-related matters in dealings with
Congress.

* Represents the FDA on food-related matters in dealings with foreign
governments and international organizations.

e Directs FDA efforts to build an integrated national food safety sys-
tem in collaboration with other federal agencies and state and local
governments.

e Directs a program of public outreach and communication on food
safety, nutrition, and other food-related issues to advance the FDA’s
public health and consumer protection goals.

SOURCE: FDA, 2009d.
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cumstances and expectations, scientific advances, and new evidence-based
understanding of effective management practices. For example, since the
mid-1990s, greater emphasis has been placed on preventive programs,
such as HACCP, and on industry responsibility. In 1997, after a series of
serious foodborne outbreaks, President Clinton announced a request for
$43.2 million to fund a nationwide early-warning system for foodborne
illness, increase seafood safety inspections, and to expand food safety
research, training, and education. In addition, the Secretary of Agriculture,
the Secretary of HHS, and the Administrator of the EPA were directed to
identify specific steps to improve the safety of the nation’s food supply
(FDA/USDA/EPA/CDC, 1997).

Several initiatives, including science-based HACCP regulatory programs
for seafood (FDA/HHS, 1995), meat and poultry (FSIS, 1996), and juice
(FDA/HHS, 2001), reflected an effort not only to place greater emphasis
on prevention, but also to be more flexible in the governance of food safety
by allowing manufacturers to identify their own preventive controls. (For
a more detailed description of the progression of food safety philosophies
over the years, see Chapter 1 of the IOM/NRC report Scientific Criteria to
Ensure Safe Food [IOM/NRC, 2003]).

Reported Funding Discrepancies Based on Volume of Foods

According to GAO, the FDA is responsible for approximately 80 per-
cent of the nation’s food supply, yet the federal funds the agency receives
do not reflect this level of responsibility (GAO, 2004c).!® Whereas more
than 75 percent of consumer expenditures on food are for FDA-regulated
products, roughly 60 percent of food safety funding is allocated to USDA
(GAQ, 2004c). The reason for this disparity lies partly in the federal laws
governing food safety, which require USDA/FSIS (the agency with respon-
sibility for meat, poultry, and egg products) to conduct daily inspections of
meat and poultry processing plants and carcass-by-carcass inspections
of slaughtered animals (GAO, 2004c).

Fragmented Nature of the Food Safety System

The 30 laws that govern food safety activities were enacted over
time between 1906 (the 1906 Pure Food and Drugs Act) and today (e.g.,
HR3580, the Food and Drug Administration Amendments Act of 2007),
and they are based on the issues that were faced in each time period—there
has been no overall strategic design to the food safety system. For example,

10 In 2009, the budgets for food safety were $649 million for the FDA and $1,092 million
for USDA’s Food Safety and Inspection Service (www.fda.gov; www.usda.gov).
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the FDA was created (in its first incarnation as the Bureau of Chemistry
under USDA) to prohibit adulterated and misbranded food and drugs in
interstate commerce. The FDCA of 1938, which established the current
FDA, was passed in response to the 1937 Elixir Sulfanilamide disaster.!!

According to a recent GAO report, this situation results in “fragmen-
tation and overlap,” as well as the lack of a strategic design to protect
the public health. According to GAO, “What authorities agencies have to
enforce food safety regulations, which agency has jurisdiction to regulate
what food products, and how frequently they inspect food facilities is
determined by the legislation that governs each agency, or by administrative
agreement between the two agencies, without strategic design as to how to
best protect public health” (GAO, 2004c, p. 4).

Gaps in the System

Although there is overlap in the U.S. food safety system in some areas
(e.g., inspection of certain establishments), past reviews have identified some
gaps that could result in threats to food safety. These gaps are most obvious
in two areas—imported foods and on-farm food safety—and relate to both
intentional and unintentional threats. For example, GAO has expressed
concern about the food safety system because both the FDA and USDA lack
statutory authority to “regulate all aspects of security at food-processing
facilities” (GAO, 2004c, p. 16).

Imported Foods

As discussed earlier, a significant portion of the nation’s food supply—
and more than 75 percent of its seafood—comes from abroad; however, the
FDA inspects less than 2 percent of imported foods (GAO, 2004c; FDA Sci-
ence Board, 2007). GAO also found that while USDA saves money and time
by mandating U.S.-equivalent food safety standards for countries supplying
imports, the ability of the FDA to do the same needs strengthening (GAO,
2004c¢). The Interagency Working Group on Import Safety’s 2007 Action
Plan for Import Safety requests additional, expanded, or strengthened
authorities for the FDA to require preventive controls for certain foods,
measures to prevent the intentional contamination of foods, and certifica-
tion or other assurance that a product under its jurisdiction complies with
agency requirements (Interagency Working Group on Import Safety, 2007).
The report specifically cites the FDA as the lead for its recommendations or
requests for new authorities more frequently—28 times—than is the case

11 See http://www.fda.gov/AboutFDA/WhatWeDo/History/ProductRegulation/Sulfanilamide
Disaster/default.htm (accessed October 8, 2010).
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for any other agency (Interagency Working Group on Import Safety, 2007).
A 2009 GAO report recognizes that some steps have been taken to ensure
the safety of imported foods but also highlights gaps in enforcement and
collaboration among U.S. Customs and Border Protection, the FDA, and
FSIS (GAO, 2009b). Appendix E contains a detailed discussion of the FDA’s
imported food program.

Omn-Farm Food Safety Policies

On-farm regulation has received increased attention recently as a result
of outbreaks involving pathogen-contaminated fresh produce. The FDA
relies almost completely on voluntary guidance documents and initia-
tives (for example, the Produce Safety Initiative) for on-farm regulation
(Becker, 2009). Occasionally it will inspect farms, but almost exclusively
during periods of crisis (FDA Science Board, 2007). Although the FDA had
requested authority to regulate shell eggs, such measures were postponed
because of industry concerns (Becker, 2009); the Egg Safety Rule, which
regulates the production of shell eggs on the farm, was published only
recently (FDA/HHS, 2009). A further barrier to the FDA’ on-farm efforts
lies in the FDCA, in which farms are specifically exempted from require-
ments for record keeping (Consumers Union, 2008) and registration. Both
exemptions hinder traceability, and ending these exemptions is a recurrent
recommendation of GAO and other groups to help protect the public health
(DeWaal, 2003; Consumers Union, 2008).

Lack of Mandatory Recall Authority

Also lacking is authority for the FDA to order mandatory food recalls—
aside from infant formulas (USDA also lacks this authority [Brougher and
Becker, 2008; GAO, 2008b]). The need for this authority is controversial
because some argue that in the majority of cases, food companies volun-
tarily recall products suspected of being contaminated (Degnan, 2006),
and that the FDA already has legal authority to seize adulterated and mis-
branded products and to administratively detain articles of food for which
it “has credible evidence or information indicating that such article presents
a threat of serious adverse health consequences or death.”!? In addition,
the FDA routinely uses the embargo authority of the states to remove and
hold products off market until federal seizure actions can be implemented.
In support of mandatory authority, however, others observe that detention
procedures must be carried out through the courts and therefore are not
expeditious; meanwhile, the food supply and public health are endangered

12 EDCA 304(h)(1).
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(GAQO, 2004b, 2008b). Moreover, when manufacturers or producers issue
a recall, neither the FDA nor USDA has mechanisms for tracking the
recall’s effectiveness or accounting for the recalled products. Nor does
either agency mandate timelines for recalls (GAO, 2004b). A 2004 GAO
report found that, in some cases, the time it took for the agency to verify a
recall was longer than the shelf life of the recalled products (GAO, 2004b).
Accordingly, both consumer groups and GAO have recommended that the
FDA and USDA be given mandatory recall authority (GAO, 2004b, 2008b;
Consumers Union, 2008), and in the FDA’s Food Protection Plan (FPP), the
agency itself requests this authority (FDA, 2007; GAO, 2008b).

The FDA’s Use of Resources

Groups such as the Alliance for a Stronger FDA,'3 Consumers Union,
and the IOM have for years called for increased funding for the FDA
(IOM/NRC, 1998; Consumers Union, 2008). Yet while the FDA’s fund-
ing and staffing levels have not kept pace with its increased workload,
the agency has opportunities to improve the management of its resources
(GAO, 2008a). For example, GAO has identified some overlap in the activi-
ties of USDA and the FDA, including inspection and enforcement, training,
research, and rulemaking. By simply enforcing interagency agreements, the
FDA could “leverage inspection resources and possibly avoid duplication
of effort” (GAO, 2005, p. 33). The same report suggests that the FDA and
USDA consider a joint inspection training program. These examples illus-
trate the potential for savings and better use of limited resources (GAO,
200S, 2008a).

Inspection

In 2004 and 2005, GAO identified the three main deficiencies in the
FDA’s inspection program as (1) duplication of effort, (2) insufficient inspec-
tion, and (3) a poor basis for determining which facilities to inspect (GAO,
2004c¢, 2005). According to GAQ, in 2003 USDA and FDA inspection and
enforcement activities included overlapping inspections of 1,451 domestic
food-processing facilities that produce multi-ingredient foods. This overlap
occurs because of the differences in the statutory responsibilities of the two
agencies.

Insufficient inspection takes many forms. Facilities can go as long as
10 years without an inspection, and the rate of inspection has declined by
78 percent in the past 35 years (FDA Science Board, 2007). GAO reported
in 2004 that the FDA had roughly 1,900 full-time equivalents (FTEs) who

13 See http://www.strengthenfda.org/members.htm (accessed October 8, 2010).
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inspected an estimated 57,000 facilities. In comparison, USDA had 9,170
inspectors for “daily oversight of approximately 6,464 meat, poultry, and
egg product plants” (GAO, 2004c, p. 10). Further, these 1,900 FTEs were
also responsible for inspecting other FDA-regulated products. In fact, the
FDA was unable to tell the committee specifically how many FTEs were
dedicated to food inspections (Givens, 2009). Without a sufficient number
of inspectors and inspections, the agency cannot ensure the safety of the
food supply (FDA Science Board, 2007). To illustrate the problem, the
Peanut Corporation of America facility, at the root of a 2009 salmonella
outbreak that sickened 700 people and contributed to 9 deaths, had last
been inspected by the FDA in 2001, 8 years before the outbreak. Intermit-
tent inspections had been conducted by the state of Georgia, but significant
problems had not been detected, leading the recently appointed Advisor
to the FDA Commissioner on Food to say during the outbreak that it was
an example of “a basic breakdown” and to call for the agency to raise its
standards (Schmidt, 2009).

Prior reports have expressed concern about insufficient inspection
with respect to certain kinds of commodities—fresh produce and imported
products—and certain kinds of facilities, such as farms (see On-Farm Food
Safety Policies). When the FDA conducts fresh produce inspections—which
declined in number to just 478 in FY 2007—it tests primarily for pesticide
rather than microbial contamination (GAQO, 2008c).

The 1998 IOM/NRC report Ensuring Safe Food notes that, although
there is a computer system to track FDA- and USDA-regulated imported
products and their inspection, “there is no way to determine whether the
agencies are focusing their attention on the most important health risks”
(IOM/NRC, 1998, p. 89). The FDA lacks control over detained imported
shipments and does not punish those who violate the rules. Seafood is
inspected minimally, although, as noted earlier, 75 percent of seafood con-
sumed in the United States is imported, and shellfish alone is reported to
have caused 21 percent of all foodborne illness from 1978 to 1992 (IOM/
NRC, 1998; GAO, 2004c). This situation reflects an inherent flaw in FDA
inspections: they are not risk-based in frequency or in facilities targeted
(GAQ, 2004c). Federal regulation, not risk, determines which facilities are
inspected by which agency. For example, according to GAO, the frequency
of inspection of a facility that produces ham and cheese sandwiches depends
on the percentage of meat used rather than on risk (GAO, 2004c). The
law, in this case, inhibits science-based decisions in food safety programs
(IOM/NRC, 1998).
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Research

Without an adequate research program, there is insufficient infor-
mation with which to make science-based decisions (IOM/NRC, 1998).
Indeed, a thorough scientific understanding of threats to the food supply
would likely be more cost-effective for the FDA in the long term than sim-
ply adding more inspectors.

In 2007, the FDA Science Board completed a general review of the
agency’s research programs. The review concluded that these programs
were in urgent need of enhancement. The Science Board’s report stated that
basic research programs and risk assessments would determine pressing
risks to the food supply so that the agency’s limited funds could be used
for targeted research to address those risks (FDA Science Board, 2007).
The agency maintains several research centers at academic institutions, but
these, too, are poorly funded. When the Science Board examined CFSAN’s
critical research priorities, such as detection of foodborne viruses, many
were found to be on target, but the agency does not always maintain staff
with scientific expertise in those areas. It was suggested that some of these
priorities could be shared with USDA (FDA Science Board, 2007). The FDA
also lacks plans for critical research in other areas, such as produce safety
(GAO, 2008c¢).

In 2007, a new center was formed to conduct research and serve as a
source of scientific information to enhance food safety and defense. The
Western Institute for Food Safety and Security is a program at the Uni-
versity of California, Davis, partnering with the California Department
of Food and Agriculture, the California Department of Public Health,
the FDA, and USDA. See Chapter 6 for further discussion of the FDA’s
research centers and their funding.

With limited funds and inadequate staff, the FDA relies on USDA to
meet some of its research needs (FDA Science Board, 2007). Much of the
data the FDA needs is expensive to acquire, however, and other agencies are
not willing to make the investment (FDA Science Board, 2007). Data the
FDA itself collects are not available to every researcher within the agency,
and data obtained by other agencies often are not made available to the
FDA (FDA Science Board, 2007; GAO, 2009a).

A review of CFSAN and CVM research programs was recently initiated
by subcommittees of the FDA Science Board. As of this writing, only the
CVM review had been completed. The report from that review highlights
that since the 2007 review (FDA Science Board, 2009), CVM has made
much progress in the research function, but the report also points to areas
of weakness, such as regulatory science and the external consultative pro-
cess for research planning.
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Information Technology Infrastructure

Related to the above problems is the lack of an adequate IT infrastructure
both within the FDA and between the FDA and related agencies responsible
for food safety (see Chapter 5) (FDA Science Board, 2007). Although the
FDA has made progress in addressing this deficiency by hiring new staff,
forming internal IT governance boards, developing strong partnerships with
other agencies, and updating management systems, in 2007 the Science Board
found that the FDA’ IT infrastructure could not support the agency’s public
health mission (FDA Science Board, 2007). Specific problems mentioned
include (1) the quality of data, which are not standardized; (2) the integra-
tion of IT systems within centers; (3) inconsistent data collection across dif-
ferent centers and even within discrete agency program areas (GAO, 2009a);
(4) antiquated hardware lacking security measures (FDA Science Board, 2007;
GAO, 2009a); and (5) delays in sharing data (FDA Science Board, 2007). A
2008 report describing the FDA’s plan to revitalize ORA proposes ways to
deal with many of these IT issues. GAO supports such efforts but concludes
that without initiating a strategic plan as is required by federal law, the agency
may not be effective in carrying them out (Glavin, 2008; GAO, 2009a).

An example of how IT problems contribute to inefficiency is the sig-
nificant duplication of effort among the agencies responsible for ensuring
safe food discussed above. GAO has found that one reason this duplication
occurs is that the agencies “do not have adequate mechanisms to track
interagency food safety agreements” (GAO, 2005). An IT system should
facilitate the FDA’s public health mission by allowing data flow and being
responsive to scientific innovation, but the agency’s system does not meet
these requirements (GAO, 2009a).

Lack of a Research and IT Strategic Plan

One key problem at the FDA has been the lack of an overarching strate-
gic plan for research addressing the agency’s food safety mission. Develop-
ment of a new strategic plan is said to be under way (Musser, 2009). The
FDA’s efforts to enhance and modernize its programs are uncoordinated
and inefficient and may lead to little or ineffectual improvement (GAO,
2009a). Without a clearly delineated mission statement, goals, and per-
formance metrics, the agency cannot align itself with a direction, measure
how well it fulfills its responsibilities, or determine the effectiveness of its
programs (FDA Science Board, 2007; GAO, 2009a). The FDA needs to
define its mission to meet its regulatory obligations and build its research,
inspection, IT, and other programs to fulfill that mission. The Science Board
report acknowledges both the lack of resources available to the FDA and
the current initiatives to improve its programs, but it finds that without
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clear goals, the agency cannot know, for example, what expertise is needed
as it recruits new staff, what laboratory capabilities are needed, or how
to organize data in an efficient and productive way (FDA Science Board,
2007).

LOOKING FORWARD

The nation is undergoing many changes related not only to technology
advances, but also to changes in the way business is conducted and the way
its citizens interact with the rest of the world. Although ensuring food safety
is the responsibility of everyone, the public will continue to view regulatory
agencies as the ultimate repository of salient scientific knowledge, reliable
advisors, and overseers of food safety activities in the private sector. The
flaws in the existing food safety system have been well investigated, and
recent changes in the approach to food safety offer cause for hope that the
nation is ready to take the steps necessary to create an efficient and effective
food safety system. The first signs of progress at the FDA were seen in the
development and early stages of implementation of the FPP, a document
that outlines basic principles of prevention, intervention, and response for
food safety and defense of domestic and imported products (FDA, 2007).
However, a 2008 GAO report states that, while the FPP proposes some
positive first steps to enhance oversight of food safety, the plan lacks specific
information about strategies and resources needed for its implementation
(GAO, 2008b).

With a new FDA commissioner in place and the creation of the White
House FSWG and the Office of Foods, many further positive changes are
anticipated, and some of them are already well under way. In the following
chapters, the committee encourages the FDA to continue with its recent
initiatives and plans and to delineate a course of action that will enable it
to become more efficient at carrying out its food safety responsibilities.
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Part II

Toward a Stronger and
More Effective Food Safety System






Adopting a Risk-Based
Decision-Making Approach
to Food Safety

Drug Administration’s (FDA’s) new Office of Foods include provid-

ing executive leadership and management to all FDA food-related
programs; directing the development of integrated strategies, plans, poli-
cies, and budgets to build the FDA’s food-related scientific and regulatory
capacities and programs, including the recruitment and training of key
personnel and the development of information systems (FDA, 2009); and
exercising direct line authority over the Center for Food Safety and Applied
Nutrition (CFSAN) and the Center for Veterinary Medicine (CVM). Its
responsibilities include both short-term decision making in direct response
to a food crisis and longer-term initiatives focused on sustained, continued
improvement in food safety and public health. The former responsibility
requires rapid decision making in cooperation with multiple regulatory
partners, while the latter requires long-term strategic planning aimed at
proactive activities that are based on data and risk-based prediction and
prioritization. For example, the FDA’s responsibility during a foodborne
illness outbreak would focus on identification of the source of contami-
nation (product trace-back), initiation of regulatory action, and prod-
uct recall. More proactive activities might involve conducting research
to address crucial unknowns, undertaking formalized quantitative risk
assessment, identifying candidate mitigation strategies to prevent repeat
incidents, and ensuring the implementation of those strategies. Critical
to both long- and short-term initiatives are improvements in cooperation
with partners (see Chapters 4 and 7); efficient data collection, sharing, and
analysis (Chapter 5); and communication with the public (Chapter 9).

g s described in Chapter 2, the responsibilities of the U.S. Food and
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Clearly, short- and long-term responsibilities coexist as the FDA seeks
to both manage and prevent foodborne illness. As noted earlier, the FDA
has often been criticized as responding reactively to food problems. Some-
times, this type of action is necessary; the FDA has no choice but to react
when a problem manifests itself. However, greater proactive efforts by
the FDA would enhance food safety. This chapter presents a conceptual
approach for the prioritization of activities and allocation of resources to
support both short- and long-term FDA responsibilities for food safety.
Accordingly, the chapter lays out the foundation for a proactive, risk-based
food safety system. Succeeding chapters describe elements of such a system
that are dependent on the success of the approach presented here. For
instance, application of a risk-based approach at all levels of regulation
is a prerequisite for harmonization of federal, state, and local food safety
programs (Chapter 7). Similarly, effective cooperation and communication
with diverse stakeholders will require that all levels of the FDA embrace a
proactive, risk-based approach to food safety management and facilitate its
implementation (Chapter 9).

The committee did not conduct a comprehensive review of the details
of all the risk-based activities of the FDA, such as the models utilized or
factors considered in making individual decisions. The committee was
provided with general information with regard to the FDA’s risk-based
activities and describes its understanding of those activities in this chapter.
In this discussion, the committee uses concrete examples of those activities
and identifies gaps with respect to the extent to which they adhere to the
attributes and steps of the recommended approach. Although the commit-
tee concluded that those activities would have been enhanced by the use of
a more extensive risk-based approach, in this and subsequent chapters the
committee also recognizes that the FDA will face challenges in this regard.
The committee identified challenges and courses of action to overcome
them, for example, in hiring the appropriate personnel and coordinating
data collection and sharing (Chapter 5), reorganizing the agency’s food
safety research portfolio (Chapter 6), integrating FDA programs with those
of state and local governments (Chapter 7), carrying out risk communica-
tion and education (Chapter 9), and addressing organizational problems
(Chapter 11).

There is consensus that food safety programs and any approach to
food safety reform must be both science- and risk-based. This view was
first articulated in the 1998 Institute of Medicine (IOM)/National Research
Council (NRC) report Ensuring Safe Food: From Production to Consump-
tion (IOM/NRC, 1998) and is also addressed by other reports of the
IOM/NRC (IOM/NRC, 2003), the U.S. Government Accountability Office
(GAO) (GAO, 2004a,b,c, 2005, 2007, 2008, 2009a,b), consumer groups
(Consumers Union, 2008; Tucker-Foreman, 2009), and Congress (Becker,
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2008, 2009; Brougher and Becker, 2008). These reports have emphasized
the importance of using the best available science to understand foodborne
illness, including the identification of causative agents (chemicals, toxins,
and microbes) and transmission pathways and the development of appro-
priate surveillance systems. As the science base has developed, attention
over the last decade has increasingly turned to its application within a risk-
based framework, with the ultimate goal of improving public health. The
term “risk-based” implies the existence of an underlying science base; how-
ever, it goes a step beyond to encompass use of the tools of risk and decision
analysis to create systems that optimize the ability to prevent and control
foodborne illness and improve public health. This chapter focuses on how
this type of risk-based system might be constructed and implemented to
enable the FDA to deal more effectively with food safety problems.

Ensuring Safe Food provides a rough description of the components
necessary for the implementation of a risk-based system:

... [It] require[s] identification of the greatest public health needs through
surveillance and risk analysis. The state of knowledge and technology
defines what is achievable through the application of current science.
Public resources can have the greatest favorable effect on public health if
they are allocated in accordance with the combined analysis of risk assess-
ment and technical feasibility. . . . Thus, both the relative risks and benefits
must be considered in allocating resources. (IOM/NRC, 1998, p. 93)

Other documents have furthered the concept of risk-based food safety
management. For example, a 2002 discussion paper issued by Resources
for the Future! states:

If the primary objective of the food safety system is to reduce the burden
of disease, success requires risk-based resource allocation. The food safety
system must make the best possible use of its resources to reduce the dis-
ease burden. This means focusing government effort on the greatest risks
and the greatest opportunities to reduce risk, wherever they may arise.
It means adopting the interventions—presumably some combination of
research, regulation, and education that will yield the greatest reduction
in illness. (Taylor, 2002, p. 7)

These previous documents go beyond the scope of traditional technical
risk assessment by introducing such terms as “risk-based resource alloca-
tion” and “relative risk and benefit.” In its deliberations, the committee
recognized the need to address risk analysis in the broader context of regu-

1 See http://www.rff.org/rff/Documents/RFF-IB-02-02.pdf (accessed January 25, 2010).
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latory decision-making processes and risk governance (see, for example,
IRGC, 2005, 2009) to manage food safety.

The challenges and best practices for integrating science to support
effective risk management decisions are widely recognized, as summarized
by a recent NRC study (NRC, 2009a):

The most effective decision support efforts are organized around six prin-
ciples: begin with users’ needs; give priority to processes over products;
link information producers and users; build connections across disciplines
and organizations; seek institutional stability; and design processes for
learning. Following these principles improves the likelihood of achieving
the three main objectives of decision support: increased usefulness of infor-
mation, improved relationships between knowledge producers and users,
and better decisions. (NRC, 2009a, p. 67)

In short, in a society with limited resources, decisions about allocation
need to be made in a consistent manner and with the goal of maximizing
benefits and reducing risks while considering associated costs. In the area
of food safety, a process is needed for allocating resources based on public
health data and information. Risk managers must consider a wide variety of
factors in their decision-making process, including the needs and values of
a diverse set of stakeholders, which may diverge even with respect to public
health. These factors might include economic considerations, the control-
lability of risk, and the population affected. The committee recognizes that
such multidimensional comparisons are a highly challenging endeavor.
However, the lack of such a systematic approach to risk-based decision
making causes problems, from a decrease in public trust to unintended con-
sequences in the marketplace, the environment, and society. In addition, the
lack of such an approach may make a regulatory agency more vulnerable
to political influences. The need to formally acknowledge the complexity of
such decision making and then establish a transparent and systematic way
to carry out the decision-making process is the subject of the next section.
In addition, in Chapter 4, the committee elaborates further on the issue of
how to select interventions. It should be noted that, while the committee
concluded that providing the FDA with a stepwise process as a tool for
making decisions is appropriate, the development of the FDA’ philoso-
phy, including specific criteria and their weight, is a management decision
beyond scope of this study. Thus in Chapter 4 (recommendation 4-2), the
committees recommends that the FDA develop its philosophical approach
by defining a strategy that delineates factors to consider (e.g., economic
factors, public perception, environmental factors) and their weight.
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A RISK-BASED APPROACH TO FOOD SAFETY MANAGEMENT

Definitions

Many groups have defined risk and risk characterization. For exam-
ple, the World Health Organization’s (WHQ?’s) International Program on
Chemical Safety defines risk as “the probability of an adverse effect in an
organism, system, or (sub)population caused under specified circumstances
by exposure to an agent” (IPCS, 2004). Others have expanded this defini-
tion to include the fact that this probability can be expressed quantita-
tively or qualitatively and that risk characterization includes a discussion
of the significant scientific uncertainties in this information. Further, the
committee agreed upon the following working definition for a risk-based
approach: “a systematic means by which to facilitate decision making to
reduce public health risk in light of limited resources and additional fac-
tors that may be considered.” The committee identified the following as
key attributes of a risk-based food safety system: (1) is proactive based
on a strategic management plan; (2) is data driven; (3) is grounded in the
principles of risk analysis; (4) employs analytical methods to rank risks
based on public health impact; (5) incorporates deliberation with key food
safety stakeholders; (6) considers factors such as consumer perception,
public acceptance, market impacts, and environmental impacts in decision
making when appropriate; (7) employs analytical methods to prioritize the
allocation of limited resources to manage risk most effectively; (8) employs
measures to evaluate the efficacy of the risk management program on a
continuous basis; and (9) performs all of these functions in a systematic and
transparent manner with the involvement of stakeholders. These attributes
are further described in Box 3-1.

A Conceptual Approach to Risk-Based Food Safety Management

The risk-based system envisioned by the committee will entail analysis
and prioritization at several distinct levels:

e the formulation of a strategic plan that identifies outcomes/goals of
the risk-based system,

®  broad-based risk ranking to identify the most important risks based
exclusively on public health considerations,

e the identification of additional data/information needs upon which
prioritization of resources may be based,

e the choice of intervention strategies and allocation of regulatory
resources, and

e the evaluation of outcomes.
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BOX 3-1
Attributes of a Risk-Based Food Safety System

A risk-based system is proactive and based on a strategic man-
agement plan. Notwithstanding the need to respond to unforeseeable
crises, risk activities should be planned in advance, an exercise that
should include various stakeholders and be based on the knowledge
gained from past experience with a vision of predicting food contamina-
tion problems. Managing a crisis in the short term and implementing a
well-developed strategic plan for managing food safety in the long term
are equally important; attention to unanticipated outbreaks should not
detract from implementation of the strategic plan.

A risk-based system is data driven. Although expert opinion is a valu-
able asset when there are uncertainties or data must be interpreted, a
risk-based system should be grounded in science. That is, the collection,
analysis, and interpretation of quality data, as well as data management,
are essential tasks for the implementation of a risk-based system.

A risk-based system is grounded in the principles of risk analy-
sis. A risk-based system should be grounded in risk analysis, with risk
assessment, risk communication, and risk management as the essen-
tial basis for establishing a sound public health protection capability. If
implemented appropriately, the system ideally provides a transparent,
data-driven means by which to determine the extent of public health
protection achieved as a result of different risk management actions, and
therefore it provides a decision-making tool. This concept has worldwide
support and has been applied for several decades by regulatory and
public health agencies.

A risk-based system employs analytical methods to rank risks
based on public health impact. A risk-based system systematically
ranks risks even if those risks differ in complexity and uncertainty. The
development of analytical methods (models) that can assign numerical
values to the various risks based on public health impact is the founda-
tion of this activity.

A risk-based system employs analytical methods to prioritize the
allocation of limited resources to manage risk most effectively.
The evaluation of intervention strategies is an essential element of risk
management. Risk managers must consider multiple characteristics or
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attributes of different risks and integrate these data for the purpose of
prioritizing and making effective use of resources. In this manner, deci-
sions are made by considering the food system as a whole, that is, with a
systems-based approach. Important decision analysis tools that may be
used in this process are feasibility, cost-effectiveness, and cost—benefit
analyses. A major element of this activity is a clear statement of regula-
tory philosophy and the use of a road map showing how decisions will be
made regarding the mix of private responsibility, government incentives,
and government regulation that will be used to manage different risks.

A risk-based system considers other factors, such as consumer
perception, cost, controllability, public acceptance, environmental
effects, and market impacts, in decision making when appropri-
ate. Risk mitigation strategies and public policy decision making are
influenced by factors other than public health risk. These considerations
should be formally communicated to stakeholders.

A risk-based system employs measures to evaluate the efficacy of
the risk management program on a continuous basis. An essential
step in a risk-based system is evaluation of the efficacy of the system
itself with respect to public health and other factors selected by decision
makers. Evaluation of programs, always a daunting process, requires the
identification of indicators by which to link interventions to public health
outcomes. To collect and integrate food safety data so that attribution
models can be built is a critical first step in this process.

A risk-based system performs all of these functions in a system-
atic and transparent manner with the involvement of stakeholders.
Risk managers should develop a process for implementing a two-way
communication approach whereby stakeholders have an opportunity to
engage in the risk-based decision-making process. This approach should
include input and access to discussions regarding the basis for decision
making, as well as information about the uncertainties and variability of
the underlying data. Likewise, a risk-based approach requires disclosure
of all sources of information, comprehensive analysis, and transparency
regarding the considerations taken into account in the decision-making
process. In addition, independent peer review is fundamental to all scien-
tific undertakings and critical for risk-based decision-making processes.
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Figure 3-1 depicts the cycle of risk prioritization and regulatory (inter-
vention) activities that constitutes the basis of a risk-based food safety
system. As the figure shows, the system encompasses six basic steps. These
steps are outlined below and then discussed in detail, recognizing that they
could be ordered differently and are likely to be taken iteratively.

Step 1:
umu* Strategic Planning ”H““HI!

Step 6: . Ide_ntify Public Health Step_z: . .
Monitoring and Review Ob]ectllves . Public Health Risk Ranking
* Establish a Risk Management

Plan * Develop or Select Tools for
: (E:\?!E‘;t;r:]dhﬁ‘g:;ﬁ;[)ata on * Establish Metrics to Measure Public Health Risk Ranking
¢ Interpret Data and Evaluate Performance * E:gll;hRglL:tscc?:\seid on Public
Intervention Results .
« Determine Whether Public * Report Results and Solicit
Health Objectives Are Being Feedback
Met
* Communicate the Results to =
Stakeholders
* Review and Refine the v
Process as Necessary to
Accomplish Intermediate Step 3:
Outcomes and Public Health Targeted Information
Objectives so as to Achieve Gathering and Consideration
Continuous Improvement of Other Factors
¢ |dentify and Consider
P« Additional Criteria for
Step 4: Decision Making
5 Analysis and Selection of * Conduct Targeted
Intervention(s) Information Gathering
Step 5: * |dentify Priority Risks for
Design of an « Identify an Appropriate Level of Interve.ntion (Instrument)
Intervention Plan Protection for Each High- Analysis
Priority Risk
* Develop a Plan for « Identify Intervention Options
Implementing the « Identify the Type of Technical
Selected Interventions Analysis Needed to Evaluate
* Allocate Resources and the Options
Implement Interventions o Gather Information
¢ Choose Intervention Strategies J
* Report Results, Solicit
Feedback, and Modify
Intervention Strategies If
bty Needed

FIGURE 3-1 Steps in a risk-based food safety system (iterative between and within
boxes).
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Step 1: Strategic Planning

1.

2.

Identify public health objectives related to food safety in consulta-
tion? with stakeholders.

Establish a risk management plan (general and specific strategic
plans for meeting public health objectives and for considering and
choosing policy interventions to achieve those objectives).
Establish metrics with which to measure performance in consulta-
tion with stakeholders.

Step 2: Public Health Risk Ranking (Ranking of Hazards)

1.

2.
3.

Develop or select tools (models, measures, or other) for public
health risk ranking in consultation with stakeholders.

Rank risks based on public health outcomes.

Report results to stakeholders and solicit feedback.

Step 3: Targeted Information Gathering on Risks and Consideration of
Other Factors That May Influence Decision Making

1.

Identify and consider additional criteria upon which risk-based

decision making will be based (e.g., public acceptance, cost, con-

trollability, environmental effects, market impacts) in consultation

with stakeholders.

Conduct targeted information gathering. For each high-priority

and/or uncertain risk, determine the need for collection of addi-

tional information and implement accordingly:

a. additional data collection (research, surveillance, survey, base-
line data), and

b. risk assessment (qualitative, quantitative, semiquantitative).

Based on that additional information, identify priority risks for

which intervention analysis is needed.

Step 4: Analysis and Selection of Intervention(s)

1.

2.
3.

Identify an appropriate level of protection for each high-priority risk,
based on available data and in consultation with stakeholders.
Identify intervention options in consultation with stakeholders.
Identify the types of technical analysis, including but not limited

2 In this context, the term “consultation” means “discussions with other interested individu-
als or groups to obtain advice.”
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to risk assessment, needed to evaluate the options; identify perfor-
mance measures and the initial design of databases.

4. Gather the information necessary to conduct the technical analysis.

5. Choose intervention strategies for implementation using multi-
criteria decision analysis.

6. Report results to stakeholders, solicit feedback, and modify inter-
vention strategies if needed.

Step 5: Design of an Intervention Plan

1. Develop a plan for implementing the selected interventions in con-
sultation with stakeholders.
2. Allocate resources and implement interventions.

Step 6: Monitoring and Review

1. Collect and analyze data on evaluation measures selected during
strategic planning.

2. Interpret data and evaluate whether the interventions result in the
desired intermediate outcomes.

3. Determine whether public health objectives are being met by
using performance metrics developed in Step 1 (broad strategic
planning).

4. Communicate the results to stakeholders.

5. Review and refine the entire process in an iterative manner as nec-
essary to accomplish both intermediate outcomes and public health
objectives so as to achieve continuous improvement over time.

Further Description of the Proposed Approach to
Risk-Based Food Safety Management

Step 1: Strategic Planning

Strategic planning, conducted at several different levels, is an essential
element of a successful food safety program. The highest level of strategic
planning involves the identification of long-term and broadly stated goals
for protecting public health from the threats associated with food contami-
nants, sometimes referred to as public health objectives. Perhaps the best
example of such goals is those proposed for Healthy People (Box 3-2).
These goals are considered national in scope and concern the entire food
safety system, including components of the system not under FDA jurisdic-
tion. In strategic planning, however, the FDA would also likely include
agency-specific intermediate objectives, which might lead only indirectly to
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BOX 3-2
Food Safety Goals Proposed for Healthy People 2020

Objectives Retained as Is from Healthy People 2010

FS HP2020-1: Reduce severe allergic reactions to food among adults
with a food allergy diagnosis.

FS HP2020-2: (Developmental) Improve food-employee food prepara-
tion practices that directly relate to foodborne illnesses in retail food
establishments.

Objectives Retained but Modified from Healthy People 2010

FS HP2020-3: Reduce infections caused by key pathogens commonly
transmitted through food.

FS HP2020-4: Reduce infections associated with foodborne outbreaks
due to pathogens commonly transmitted through food.

FS HP2020-5: Prevent an increase in the proportion of nontyphoidal
Salmonella and Campylobacter jejuniisolates from humans that are
resistant to antimicrobial drugs.

FS HP2020-6: Increase the proportion of consumers who follow key food
safety practices.

Objectives New to Healthy People 2020

FS HP2020-7: Reduce the number of outbreak-associated infections
caused by food commodity group.

FS HP2020-8: Reduce contamination of meat and poultry products by
foodborne pathogens.

FS HP2020-9: (Developmental) Increase the number of States that
have prohibited sale or distribution of unpasteurized dairy products
(as defined by FDA, unpasteurized liquid milk and cheeses aged
<60 days).

SOURCE: http://www.healthypeople.gov/hp2020/Objectives/TopicArea.
aspx?id=22&TopicArea=Food+Safety (accessed October 8, 2010).

improvements in public health. Examples of these sorts of objectives might
be improved efficiency of inspections or reorganization of the FDA research
function. While accomplishing these objectives might not lead directly to
improvements in public health, achieving efficiencies that would ultimately
enable improvements in public health would represent measurable move-
ment toward increased safety of the U.S. food supply.

Identification of the specific means by which the goals are to be
achieved—for instance, defining the regulatory structures and the nature
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and size of the human and technical resources required—is another impor-
tant component of strategic planning. The strategic planning phase is also
when the agency further delineates how scientific research, inspection,
and enforcement activities are to be prioritized and deployed. Budgetary
issues are central to long-term strategic planning as well. Another impor-
tant component of strategic planning is describing the metrics that will be
used to measure the success of the strategic plan’s implementation, that is,
how the program will be evaluated with respect to its success in achieving
the stated public health objectives. The issue of measuring success is an
important and potentially troublesome one, as will be discussed later in
this chapter.

In addition to broadly stated public health objectives, each specific
agency function, such as research, inspection, and policy, needs its own
strategic plan. Other more narrowly focused strategic planning require-
ments also arise frequently in conjunction with specific food safety issues.
Sometimes these issues can be anticipated, but often they cannot. There-
fore, an important aspect of a risk-based food safety management strategy
is having the necessary structure and resources in place so the agency can
respond rapidly to such emergent situations. Planning for emergencies must
therefore be part of the strategic planning process.

The committee believes that all of the risk-based activities discussed in
this chapter (e.g., risk assessment, collection of data, research, intervention
analysis) should be undertaken only after sufficient strategic planning has
been completed. Further, the results of strategic planning should be shared
with all constituents involved in each path to decisions. Therefore, risk
communication must be carried out during the earliest planning stage. In
fact, provisions for the stakeholder contributions expected at all levels of
food safety management should be outlined as part of the strategic plan-
ning process, to include defining the various stakeholders, the nature of the
consultations that will take place with them, the methods to be employed
to obtain their feedback and with what frequency, and the process by which
the agency will respond to that feedback.

The committee is aware that a balance must be achieved between the
time spent in planning and that spent on other, more narrowly focused
risk management efforts, but it is convinced that inadequate attention to
planning (and an ill-planned initiation of technical analysis) is fatal to an
effective risk-based food safety program. Strategic planning is necessary
to identify the most efficient path to achieve food safety objectives.

Step 2: Public Health Risk Ranking (Ranking of Hazards)

The first step in support of the strategic plan is to identify which risks
constitute the greatest threat to public health and hence should be a priority
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for future analysis. This step is accomplished using tools of public health
risk ranking, which itself is a type of risk assessment. Public health risk
ranking is a formalized process that involves comparing the relative risk of
multiple hazards, including foods, with the purpose of aiding in the estab-
lishment of risk management priorities, the allocation of resources, and the
identification of critical data and research needs (CAST, 2006; Havelaar et
al., 2006; Mangen et al., 2009). At this initial phase of the risk-ranking
process, the emphasis is on identifying and comparing hazards and foods
with the greatest impact on public health, without consideration of other
factors that might also play a role in decision making.

A number of public health risk-ranking models have been produced
over the last decade. They differ in their degree of complexity, level of
quantification, and approach to model construction. The simplest approach
to risk ranking involves the use of personal judgment to create a “risk
versus severity” table or matrix to assign rankings. At the other extreme
of the spectrum is the joint FDA (CFSAN)-U.S. Department of Agriculture
(USDA, Food Safety and Inspection Service [FSIS]) Listeria monocytogenes
in Ready-to-Eat Foods Risk Ranking (CFSAN/FSIS, 2003), which ranks
foods based on their listeriosis risk and encompasses all the components
of a full quantitative risk assessment. Somewhere in the middle are many
simpler, semiquantitative public health risk-ranking tools, some of which
are summarized in Table 3-1.

Each public health risk-ranking model has been designed with a spe-
cific purpose in mind, which then informs its design, scope, and degree of
rigor. The general approach involves consideration of the body of scientific
evidence on attributes (e.g., potential for amplification of the hazard in the
food) that define the risk(s) posed by the various agent—food combinations.
These attributes (or criteria) are described qualitatively or semiquantitatively
and together are the basis for the risk ranking. Each criterion or attribute is
defined by one or more input variables that are described using relevant data
sources, usually a combination of personal judgment and scientific evidence.
Some of the commonly used criteria are (1) burden of illness (epidemiologi-
cal attribution), (2) illness severity, (3) population susceptibility, (4) likeli-
hood of contamination, (5) potential for agent amplification, and (6) breadth
of exposure. The inputs are combined using a mathematical algorithm that
assigns a “rank” based on the values or weights given to each input variable.
Although risk ranking can be done at a macro level (such as the entirety of
risk associated with a specific food or hazard), it is most often applied to
specific hazard—commodity pairs.

A useful way to differentiate risk-ranking approaches is by the fea-
tures of the data sources used in model construction. In the surveillance-
based or “top-down” approach, the level of risk associated with specific
foods, hazards, or their combinations is based on information gathered
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TABLE 3-1 Semiquantitative Food Safety Risk-Ranking Methods

Method Brief Description Metrics and Design Originator(s)
Foodborne A science-based tool for Ranks on five Food Safety
Illness Risk-  prioritization of resources in measures of social Research
Ranking food safety. Consists of three burden. Consortium
Model” modules: (1) disease incidence, . . (U.S.).
. Analytical design
(2) valuation of health outcomes, . .
and (3) attribution. .WIth user-friendly
interface.

iRISK Semiquantitatively compares risks ~ pDALY calculation Institute of

of hazard—commodity pairs. for comparative Food

Allows for comparison of ranking purposes. Te'chnollogists,

microbial and chemical hazards. Analytical platform Risk Sc1fences

. International,
Closest to the standard risk .Wlth web-based user and the Food
. . interface.

assessment paradigm. Considers and Drug

(1) exposure assessment Administration

(populations, consumption), (U.S.).

(2) hazard characterization (dose—

response), (3) process information

(effect on prevalence and level of

contaminant through stages in

continuum), and (4) public health

metric pseudo-disability adjusted

life years (pDALY).
Risk Determines relative risks from Excel-based Australian
Ranger? different product-pathogen— mathematical model ~ Food Safety

processing combinations. Based converts answers to Center of

on 11 questions posed to the user,  numerical values; Excellence.

which deal with (1) susceptibility values combined to

and severity, (2) probability of produce a risk-

exposure, and (3) probability of ranking score scaled

the food containing an infectious logarithmically

dose. between 0 and 100.
Food Safety  Systematic ranking of food Risk score calculated ~ Ontario
Universe safety risks in three dimensions: multiplicatively as Ministry of
Database food, hazard, and location in a product of six Agriculture

chain. Establishes two “axes” subscores. and Food.

upon which are determined
(1) probability (consumption,
contamination, exposure) and
(2) impact (P[illness], severity,
difficulty of limiting impact).

@ See http://www.thefsrc.org/firrm.htm (accessed October 8, 2010).
b See http://www.foodsafetycentre.com.au/riskranger.php (accessed October 8, 2010).
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from epidemiological systems such as disease reporting and outbreak data-
bases. It can be argued that these are the best sources of information for
public health-based risk ranking because they reflect illness at the point
of consumption (NRC, 2009b). However, good epidemiologically based
foodborne illness attribution data are not available at this time for the
vast majority of hazard-food combinations under FDA jurisdiction, and in
most instances do not exist for chronic chemical exposures associated with
foods. Another concern with this approach is that it represents disease risk
only at the “point of consumption,” which is the net sum of contamination
occurring at the preharvest, processing, and final preparation stages (NRC,
2009b). This does not necessarily translate directly to an understanding of
the possible source of contamination in the supply chain, including a source
at the point of processing, which is the location of the large majority of
the FDA’s current activity. The overall role of foodborne illness attribution
in a risk-based food safety management system is discussed further at the
end of this chapter.

The alternative or “bottom-up” approach to public health risk ranking
adheres roughly to the standard microbial risk assessment paradigm and
follows the agent through the food chain to produce a prediction of risk to
human health relative to other agents and/or foods. This approach is based
on research data supplemented by expert judgment, and therefore can be
resource-intensive and subjective. It frequently presupposes an understand-
ing of the behavior of microorganisms in complex and changing environ-
ments, complexities that may be very difficult to model. It could be argued
that some combination of both approaches (bottom-up and top-down)
would be better than either one alone.

Many considerations arise in designing a public health risk-ranking
model, including model structure, degree of resolution (categorization of
foods and agents broadly or narrowly), choice of key risk attributes and
their defining criteria, data sources, and weighting approach. Nonetheless,
a good risk-ranking model should be fit-for-purpose and be scientifically
credible, balanced, transparent, easy to use, and flexible. As such it must
provide both the information and the framework necessary to facilitate
public health risk ranking in a systematic manner.

As is the case for strategic planning, public health risk ranking can
be applied to decision making at various levels. At the uppermost level,
identification of the highest-priority risks can be used to support decisions
about the balance of resources dedicated to different agency functions. For
example, for risk X, what proportion of the agency’s resources should go
to research relative to inspection versus risk communication? Or within
the inspection function, what proportion of resources should be dedicated
to commodity A versus commodity B based on their relative risk ranking?
At a lower level, predictive (bottom-up) risk-ranking models with a high
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degree of resolution can even function as preliminary risk assessments to
determine the need for additional data collection or to predict the efficacy
of competing mitigation approaches. In short, public health risk ranking
supports the other functions of a risk-based food safety management system
in the spirit of the iterative nature of the system.

Step 3: Targeted Information Gathering on Risks and Consideration of
Other Factors That May Influence Decision Making

The committee recognizes that even a risk-ranking process based
exclusively on public health aspects and grounded in scientific knowledge
requires weighing competing values and objectives. Risk decision making
takes place in a broader social context. In its mission to protect the safety
of the public food supply, the FDA must usually consider such additional
factors as (1) the feasibility of mitigation; (2) economic constraints (both
costs and economic consequences); (3) additional public health and welfare
concerns of consumers, farmers, the food processing industry, and other
stakeholders; and (4) the environmental impacts of proposed mitigation
measures. Therefore, it is critical during the information-gathering stage to
identify which factors will be considered in the decision-making process.

Risk prioritization, an emerging approach in the food safety arena, uses
the combined tools of risk assessment and decision analysis to determine the
importance of one risk relative to another. Unlike risk ranking, which the
committee has defined as a type of risk assessment exercise, risk prioritiza-
tion is inherently a risk management tool. In particular, multiple criteria
decision analysis (MCDA) shows promise for supporting complex decision
making. MCDA allows for the systematic structuring of a decision prob-
lem from the perspective of multiple dimensions (not just public health).
Implemented as an element of structured decision support (NRC, 2009a),
it can assist in decision making by integrating value judgments as well as
objective, quantitative measurements within a transparent and systematic
framework.

Structured decision making incorporating MCDA consists of three basic
phases (compare NRC, 2009a, p. 57). In the first phase, called problem
structuring, the agency defines the decision problem with input from key
stakeholders. This activity includes (1) bounding the problem and identify-
ing the question to be addressed and the factors to be included or excluded
from consideration, (2) identifying the values and objectives of the decision-
making process, (3) identifying the specific criteria with which potential
actions are to be compared, (4) identifying the attributes with which the
performance of a given alternative will be measured, and (5) identifying the
potential actions to be compared in the analysis. Examples of criteria that
may be used are public health improvements, health risk reductions, eco-
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nomic impact, consumer perception, social sensitivity, and environmental
effects. In the next phase, called preference modeling, analysts work with
all parties to evaluate and represent agency and stakeholder preferences
relative to each criterion and to develop an aggregated model that combines
preferences across criteria for the purposes of comparing alternative actions
(interventions) and assessing trade-offs among the alternatives. Finally, after
the ranking of alternatives, sensitivity analysis is performed to identify the
most influential criteria and attributes and to evaluate the influence of dif-
ferent preference judgments, an activity that may lead to a change in the
ranking of the alternatives (Belton and Stewart, 2002). Recent examples
of MCDA approaches applied to food safety include those of Ruzante and
colleagues (Henson et al., 2007; Fazil et al., 2008; Ruzante et al., 2009).
Ultimately, the outcome of Step 3 is to rerank or reprioritize competing
risks.

In some cases, risk prioritization will result in the identification of sub-
stantial uncertainties that could well impact the decision-making process.
For example, what are the major stakeholder concerns, and how important
are they? Are candidate mitigation strategies available, and if so, what is
known about their effectiveness? Is the degree of contamination in a prod-
uct actually known? Is the infectivity/toxicity of a candidate hazard in a
population of interest understood? In instances where unknowns are critical
to informed decision making, Step 3 helps inform resource allocation with
respect to surveillance, research, or further risk assessment efforts. This is
not to say that decision making should be placed on hold until every piece
of missing information is gathered. When there are sufficient uncertain-
ties that might well impact the choice of a control strategy, however, it is
prudent to invest in the collection of information that will improve the
ability to make an informed, science-based decision. Alternatively, a risk-
ranking/prioritization model (Steps 2 and 3 of the risk-based system) could
be designed that would take into account the degree of certainty about pub-
lic health impact or the need to prioritize based on the potential to cause a
particularly serious disease (e.g., bovine spongiform encephalopathy).

Step 4: Analysis and Selection of Intervention(s)

The next step in a risk-based approach is to identify and select interven-
tions (or instruments) for the highest-priority risks. In economic and policy
analysis, the term “instrument” is used to describe the means a government
has at its disposal to achieve public policy outcomes—to govern. Instrument
types that are often used include laws, economic incentives, self-regulation,
standards, contracts, and information and education, all of which establish
relationships between the state and its citizens (Treasury Board of Canada
Secretariat, 2007). However, the term “instrument” can be interpreted in
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many different contexts (e.g., the medical discipline), so to avoid potential
misinterpretations, the committee chose to use the term “intervention”
instead. For the purposes of this report, the term “intervention” should not
be equated exclusively with legislation, but with any means by which policy
objectives are pursued. This broad definition includes forms of government
action in addition to legislation and encompasses a spectrum from no inter-
vention through reliance on industry self-regulation, use of information and
education strategies, coregulation, establishment of incentive-based struc-
tures, direct regulation, or a combination of actions (see Chapter 4).
Choosing interventions based on decision analysis is a process that
involves multiple tasks. The first is to establish an acceptable level of risk
(appropriate level of protection) for each high-priority risk, consistent with
the broad goals for protecting public health identified in Step 1 (strategic
planning). This task should, of course, be carried out in consultation with
stakeholders. Next, it is necessary to identify interventions that could be
used—alone or together with other interventions—to address each risk.
Candidate interventions can be identified or designed through consultation
with stakeholders and based on the scientific analyses performed in Step 3.
In point of fact, many candidate interventions will already have been iden-
tified in Steps 1, 2, and 3 of the risk-based system during the gathering
of information about the risks and the discussion of potential mitigation
strategies. Because the objective of the risk-based approach is to allocate
limited resources to maximize benefits and minimize risks, decisions about
interventions should include an analysis of the value of public health out-
comes and uncertainties as well as of the costs and risks of the intervention.
This analysis should be undertaken with the understanding that for some
interventions (e.g., a new regulatory approach to food inspections), the
impact on public health and the cost will be realized only in the long term,
and therefore the timing of the analysis is an important consideration. It
is important at this stage to consider systematically the full spectrum of
interventions (Treasury Board of Canada Secretariat, 2007) to ensure that
the alternatives are not prejudged (see also Hammond et al., 1999).
Candidate interventions should then be evaluated by using analytical
tools (e.g., risk assessment) that can help identify the types of additional
information that might be needed to evaluate the alternatives and the
data required. Based on this information and analysis, intervention strate-
gies should be selected and assessed using formal MCDA approaches as
described under Step 3. The MCDA approach does not need to be highly
sophisticated, but it does need to provide a road map to ensure that the
same factors and trade-offs are considered across intervention alterna-
tives for different risk situations. A template (Treasury Board of Canada
Secretariat, 2007) can help ensure that more salient aspects of a particular
alternative do not dominate the overall choice among interventions (see
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Chapter 4). Documenting intervention choices is essential to achieving
transparent decision processes.

Step 5: Design of an Intervention Plan

The fifth step in a risk-based system is to design and implement the
selected intervention(s) in consultation with stakeholders. Each interven-
tion will have unique implementation needs, so the details of this step
will vary based on the selected intervention and the risk being addressed.
For example, this step may involve writing regulations, setting standards,
overseeing self-regulation, or designing educational programs and tools,
as might be the case for labeling. This step also requires the definition of
interim measures (intermediate outcomes) with which to monitor the prog-
ress of the intervention’s implementation; these measures, however, should
not be a substitute for the ultimate performance measures identified in
Step 1 (strategic planning), that is, the measurement of progress in meeting
public health objectives. This step also involves systematically choosing the
types of resources to be used in carrying out different intervention plans,
for example, the mix of federal and state resources. The role of each part-
ner (e.g., federal, state, and local governments; industry) in implementing
the intervention needs to be discussed with partners and delineated in the
plan.

Step 6: Monitoring and Review

Integral to any management system is continued monitoring of the
system outcomes. In addition to common goals of greater accountability
and improvements in performance-based decision making (Cavalluzzo and
Ittner, 2004), performance measurement and monitoring can be used for
evaluation, control, budgeting, learning, motivation or promotion, and rec-
ognition of achievement (Behn, 2003). The committee cautions that, while
there is evidence that performance measurement can improve government
performance (Bevan and Hood, 2006), it can also be ineffective or even
harmful, producing gaming and other unintended consequences (Bird et
al., 2005; Johnsen, 2005). For example, the Government Performance and
Results Act (GPRA) has been criticized for focusing public managers more
on procedural compliance than on performance (Lynn, 1998).

As each intervention is undertaken, it is essential to map appropriate
predetermined goals (set during Step 1), such as public health objectives and
intermediate objectives, to the actual outcomes of an intervention. Direct
metrics of public health might include cases of illness, hospitalizations,
deaths, measurements of disease burden (e.g., disability-adjusted life years),
or economic costs (e.g., cost of illness). Intermediate metrics are those that,
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for example, measure contamination at a point between farm and table.
As part of the strategic planning in Step 1, the agency should define one or
more agencywide goals, ideally linked with national public health objec-
tives and relating to national reductions in the incidence of key pathogens
and their associated diseases or the presence of chemical contaminants.
This should be seen as a means of measuring the overall outcome of the
risk-based system, providing the agency with a way of assessing whether
the selected approach to risk management is effective.

Needless to say, the identification and design of appropriate metrics
must be consistent with the data collection system and the means by which
the data are interpreted (see also Chapter 5). Foodborne illness attribution
data can be particularly relevant in this regard. A prime example of an effort
to link human health outcomes with regulatory controls is the creation of
the Foodborne Diseases Active Surveillance Network (FoodNet) program
in the late 1990s. FoodNet was initiated by the U.S. Centers for Disease
Control and Prevention in collaboration with USDA and the FDA, and
was intended to assess the effectiveness of the 1996 Hazard Analysis and
Critical Control Points (HACCP)/Pathogen Reduction regulations (Scallan,
2007). While FoodNet has produced valuable information (e.g., improved
foodborne illness estimates, standardization of methods, identification of
risk factors for pathogen-specific illnesses), it does not meet the need for
information for effective monitoring of the success of the HACCP/Pathogen
Reduction regulations. The overall role of foodborne illness attribution in
a risk-based food safety management system is discussed further at the end
of this chapter.

The committee discussed and recognized the challenges associated with
measuring the success of policy interventions, which have also been cited
by others (Havelaar et al., 2006; Charlebois and Yost, 2008). For example,
whereas intermediate variables (e.g., pathogen testing in food at the time
of processing) may be relatively easier to correlate with the adoption of
an intervention, such correlation is, in general, much more difficult for a
public health outcome (e.g., measured by FoodNet or national public health
trends), even in cases where a link has high face validity (e.g., an interven-
tion that decreases food contamination would be expected to improve
public health). In many instances, other factors that are not necessarily con-
trollable confound the identification of such correlations. Although inter-
mediate measures are useful, direct measures of public health impact are
essential for truly evaluating the effectiveness of food safety interventions
in the long term. Hence, again, the need for accurate and comprehensive
foodborne illness attribution data is clear.

Ideally, the monitoring and review step should be performed not by
the group planning the intervention but by a different group with expertise
in designing the collection, analysis, interpretation, and communication
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of appropriate data and results to stakeholders (Chapter 5). As discussed
in Chapter 11, this monitoring role could be assumed by an independent,
centralized risk-based analysis and data management center. As with other
aspects of a risk-based system, this process must be transparent and involve
stakeholders meaningfully.

Finally, the entirety of the risk-based approach (Steps 1 through 6)
should be seen as an iterative process, with a strong focus on continuous
public health improvement. The monitoring and review process should
be subject to rigorous quality assurance standards, with periodic quality
reviews not only when goals are not being met, but also when goals are
being consistently met, which may suggest the need for new standards or
new measurement tools.

MOVING TOWARD THE DEVELOPMENT OF A COMPREHENSIVE
RISK-BASED APPROACH TO FOOD SAFETY MANAGEMENT

The risk-based system described above is consistent with the principle
of evidence-based public health, which has been defined as “the develop-
ment, implementation, and evaluation of effective programs and policies
in public health through application of principles of scientific reasoning,
including systematic uses of data and information systems” (Brownson et
al., 2003, p. 4). The evidence-based approach includes key characteristics
of (1) interventions being based on the best possible science, (2) reliance
on multidisciplinary problem solving, (3) systematic program planning,
(4) sound evaluation of program efficacy, and (5) information dissemina-
tion. The committee advocates application of the evidence-based approach
to food safety management.

The risk- and evidence-based food safety management approach
described above is meant to be comprehensive in that the general steps are
applicable to virtually all FDA food-related decision making. Certainly, the
approach is relevant to broad-based prioritization, as might be the case
for strategic planning of how best to use agency resources associated with
specific functions (e.g., research, inspection, communication, surveillance).
However, it is also applicable to decision making within any one unit of
the agency, as might be the case for prioritization of the use of resources
dedicated to the risk assessment function (e.g., which risk assessments to
perform). It is fully applicable as well to specific decision making, such as
deciding which of several competing risk reduction strategies to choose
for implementation. The committee therefore sees the risk-based approach
as providing the underlying structure for all of the FDA’s food safety
decisions.

The steps outlined above are not meant to be conducted in a fixed
order; rather, the system as a whole should be envisioned as fluid. Further-
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more, as noted above, the overall approach, like risk analysis, is intended
to be iterative. For example, broad-based public health risk ranking (Step 2)
might be applied at the general commodity level (produce versus fish) and
considering all agents to identify those of greatest public health concern.
This activity would be followed by prioritization and reranking (Step 3) on
the basis of additional factors that might affect the decision to intervene.
Once high-priority hazards and/or commodities had been identified, the
agency might return to Step 2 to place the riskiest specific products and
their hazards in a high-risk general commodity category, followed by priori-
tization (Step 3). Following prioritization would be analysis and selection
of intervention(s) (Step 4), during which frequent iteration would occur
between Steps 4 and 6 in an effort to establish appropriate levels of pro-
tection, identify and evaluate candidate intervention strategies, and collect
the information necessary to support the choice of intervention(s), which
might or might not include the need for a full quantitative risk assessment.
Once the intervention plan had been implemented and monitored (Steps 5
and 6), there would be a need for periodic reevaluation using risk ranking
and prioritization (back to Steps 2 and 3) to ensure that resources would
continue to be allocated appropriately.

Indeed, given the diversity and inherent dynamics of food safety issues,
it is impossible to account for all potential eventualities in advance. As
noted earlier, therefore, the risk-based system must be sufficiently flexible
to respond to rapidly emerging food safety issues, and it must be reactive
enough to facilitate its use in emergency situations, such as the manage-
ment of foodborne illness outbreaks. Activities within each step, such as
data collection, analysis, and modeling, will depend on the type of hazard.
During an outbreak, for example, decisions must be made quickly and pos-
sibly with an incomplete collection of data. For this reason, it is essential
that strategic planning performed in emergency situations be largely stan-
dardized so that immediate decisions are based on lessons learned and the
likely availability of needed data. As another example, government tools
for overseeing the safety of imported foods necessarily differ from those
available to ensure the safety of domestically produced food. (Appendix E
contains background information on various tools that are used to oversee
imported foods here and in other countries.) As discussed in Chapter 4,
the lack of jurisdiction over the production of food in other countries is
an important differentiating factor for governance purposes. In fact, for
imported foods, the data available to make decisions based on risk may be
very different from those available for domestic foods, and the analysis will
need to take into consideration such factors as the FDA’s knowledge of the
foreign country’s food safety system. Still, decision making about prioritiz-
ing inspections, allowing importation of a product into the United States,
or responding to an emergency situation should be based on the same
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attributes listed in Box 3-1 and should follow the same basic risk-based
approach. At a different level, flexibility needs to be integrated to allow for
the “human element”; for example, an inspector should not be prevented
from pursuing a hunch that something might be wrong.

RELATIONSHIP BETWEEN RISK ANALYSIS AND
THE RISK-BASED FOOD SAFETY SYSTEM

To date, the term “risk-based” has been interpreted largely in the con-
text of the basic elements of risk analysis. However, there has been some
discussion for about a decade regarding the need to expand the meaning of
the term. For example, a 2001 discussion paper issued by Resources for the
Future? (Taylor and Hoffman, 2001) suggests that the role of risk analysis
be broadened:

There are, however, much broader roles for risk analysis at the level of sys-
tem design and management. . . . They include: (1) guiding the allocation
of inspection and enforcement resources, and (2) setting priorities for risk
reduction initiatives. These are roles for risk analysis that can significantly
enhance the effectiveness of the food safety system in reducing risk. (Taylor
and Hoffman, 2001, p. 5)

The risk-based food safety management system presented here takes
the concepts of risk analysis to an operational level by creating a process
that uses analytical methodology to evaluate risk, and then facilitates deci-
sion making in light of the myriad factors that need to be considered in
the risk management process. This sort of approach is not unlike that of
HACCP, which provides the foundation for food safety control at the pro-
cessing level of the food chain. Like HACCP, this conceptual approach to
a risk-based food safety management program provides a road map that
clearly defines the course of the process and the types of inputs that need
to be considered along the way. This road map is a key component of the
transparency of the system, with a focus not just on what has been done,
but also on how the system will operate in the future. As envisioned by
the committee, such a framework is comprehensive (providing a uniform
means of assessing and comparing risk across the food safety system) and
transparent (incorporating a clear understanding of how one goes from
data to decisions); these and other key attributes of the risk-based system
were noted earlier in Box 3-1.

3 See http://www.rff.org/documents/RFF-DP-01-24.pdf (accessed January 26, 2010).
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THE ROLE OF RISK ANALYSIS IN THE FDA’S CURRENT
FOOD SAFETY MANAGEMENT PROGRAM

The FDA has been engaged in risk-based efforts in food safety manage-
ment for more than a decade now. This section provides a brief synopsis of
the committee’s understanding of those efforts, based on a public workshop
held March 24, 2009, in Washington, DC, and on follow-up questions and
interviews with CFSAN and CVM staff as well as background analysis
by the committee. Although the committee has not attempted an in-depth
evaluation of the FDA efforts, it has identified some gaps in these efforts.
The committee notes that creation of the Office of Foods in 2009 with
direct line of authority over CFSAN and CVM will likely impact both the
functioning of these units and the ultimate implementation of a risk-based
food safety approach.

Risk-Based Activities of CFSAN

Although CFSAN has a long history of conducting safety assessments
for food additives and risk assessments for chemicals, it was not until 1999
that the center conducted more complex quantitative risk assessments for
pathogens. In 2002, a CFSAN risk analysis working group produced an
internal report Initiation and Conduct of All Major Risk Assessments
Within a Risk Analysis Framework, which is based on the principles of
risk analysis and describes how to prioritize and conduct risk assessments.*
Several offices within CFSAN have a role in developing and coordinating
risk-based initiatives’:

e The Risk Assessment Coordination Team (RACT) in the Office of
Food Defense, Communication, and Emergency Response coor-
dinates and manages risk profiles and assessments that require
representation from different offices within CFSAN, and sometimes
outside of CFSAN or even outside of the FDA. The RACT oversees
“virtual” teams that are formed to conduct a project. It also serves
as a liaison to appropriate entities—federal, state, and local govern-
ment; industry; consumer groups; and academia—in the planning
of food safety risk analysis activities and related research, and it
provides direction for the conduct and coordination of risk analysis
activities related to food.

e In the Office of Food Safety, the Chemical Hazards Assessment
Team conducts safety/risk assessments of industrial chemicals, both

4 Personal communication, Chad Nelson, Office of Foods, FDA, September 3, 2009.
5 Personal communication, Marianne Miliotis, Deputy Director, Office of Applied Research
and Safety Assessment, CFSAN, FDA, April 21, 2009.
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elemental and organic, including naturally occurring contaminants
and allergens.

e The Economics Team in the Office of Regulations, Policy, and
Social Sciences conducts analyses that are integrated with risk
assessments, including economic impact analyses of decisions and
cost-benefit analyses.

e The Division of Field Programs and Guidance in the Office of
Compliance coordinates and provides oversight for risk-related
initiatives that impact field work planning.

e Other offices at CFSAN that perform food safety assessments are
the Office of Food Additive Safety and the Office of Nutrition,
Labeling, and Dietary Supplements.

Risk-Based Activities of CVM

CVM also uses tools of risk ranking and risk assessment in its regula-
tory process (Hartogensis, 2009). CVM representatives stated that their
risk management strategy is to prioritize activities aimed at reducing or
mitigating risks according to the ranking of the risks and the limits of their
authority and resources. However, CVM has not produced a document
that delineates a standardized process for conducting risk assessments
(or rankings) for potential contaminants in feed or specific guidelines for
risk ranking or prioritization (Hartogensis, 2009). Only a few specific
examples of CVM’s risk-based activities were provided to the committee.
Specifically, the Office of New Drug Evaluation, which reviews infor-
mation on approvals to manufacture and market animal drugs, is also
responsible for evaluating human health impacts that might result from
the consumption of drug residues present in the tissues of food animals.
To date, the committee is uncertain about the mechanism by which this
evaluation is performed. In 2003, a group consisting of CVM officials,
along with representatives from the Office of the Commissioner and state
regulatory officials, announced the implementation of the Animal Feed
Safety System (AFSS). This system represented the first step toward mak-
ing the agency’s animal feed safety program more comprehensive and risk
based. To date, five public meetings to gather stakeholder input have been
conducted, and this group is apparently developing a framework docu-
ment describing the major processes, guidance, regulations, and policy
issues entailed in addressing feed safety. As of this writing, however, the
significance of the AFSS as applied to risk-based food safety management
is unclear (Hartogensis, 2009).
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Risk Analysis Products

Over the years, CFSAN and CVM have produced a variety of prod-
ucts related to risk analysis, including safety assessments, risk profiles,
qualitative and quantitative risk assessments, and risk—benefit analyses.
Perhaps the most comprehensive effort in this regard is the joint FDA
(CFSAN)-USDA (FSIS) L. monocytogenes risk-ranking (assessment) model
development mentioned earlier. Although the second iteration of this model
was completed in 2003 (CFSAN/FSIS, 2003), action plan items are still
being developed and implemented (CFSAN, 2008). Another notable risk
assessment activity included evaluation of Vibrio parabaemolyticus risks
associated with oyster consumption (FDA, 2005). In addition, the agency
provides a high level of support to international organizations, such as the
Food and Agriculture Organization/WHO and the Codex Alimentarius
Commission, which have produced their own risk assessments. The FDA
has also used others’ risk assessments in formulating regulations, such as
the Shell Egg Rule, for which USDA’s “Risk Assessments for Salmonella
Enteritidis in Shell Eggs and Salmonella spp. in Egg Products” was used.
Similarly, the U.S. Environmental Protection Agency’s risk assessments have
been applied by the FDA for management of chemical contaminants in the
food supply.

A complete review of all food safety risk analysis activities with which
the FDA has been involved is beyond the scope of this report. However,
three new approaches described by FDA representatives during the public
workshop held March 24, 2009, are worth discussing.

Public Health Risk Ranking

Under an FDA cooperative agreement, the Institute of Food Tech-
nologists convened a panel of experts to develop a risk-ranking prototype
designed to analyze data on hazards (both chemical and biological) in
food and return an estimate of the resulting health burden at a population
level. Termed the iRisk model, this is a bottom-up or predictive modeling
approach to risk ranking that requires the application of data and expert
judgment to assemble sufficient information with which to predict the ecol-
ogy of the hazards in the food supply. These results are combined with food
intake data and information on hazard virulence or toxicity to produce a
prediction of the relative level of risk to human health of the particular
hazard—food pair. The model produces a semiquantitative characterization
of the disease burden, which can be used for comparison (ranking) purposes
and can facilitate evaluation of the impacts of hazard control measures. The
model was further developed by Risk Sciences International, a consulting
company, into a web-accessible tool. RTI International is currently populat-
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ing the iRisk model with data for proof-of-concept testing; Risk Sciences
International is revising the model to improve its performance with respect
to a variety of features (Wagner, 2009).

Risk-Based Inspection

Much like FSIS, the FDA has been developing models to assist in the
allocation of inspectional resources, sometimes referred to as “risk-based
inspection” (Engeljohn, 2009; Maczka, 2009). For example, CFSAN’s Divi-
sion of Field Programs and Guidance, which is responsible for developing
tools to assist the Office of Regulatory Affairs (ORA) in resource manage-
ment, has been working on the identification of high-risk food categories to
support the targeting of field inspections and sample collection resources as
applied to domestic food products and manufacturers. This effort began in
2002 as a simple document based on expert opinion from CFSAN technical
experts. By 2008, a risk-based domestic priorities list had been developed
for ranking particular product—hazard combinations and facilities (Wagner,
2009). The model appears to utilize such information as the occurrence of
multiple hazards, the potential for fatal illness outbreaks, consumption by
all segments of the population, and conditions under which the hazard is
likely to occur. For ranking purposes, risk is considered a function of the
likelihood of a hazard in a product and the severity of the health effect.

CFSAN also performed a risk-ranking exercise on food manufacturers
based on their association with Class I recalls,® outbreaks, or serious adverse
events during 2004, 2005, and 2006. The statistical analysis resulted in a
scoring algorithm that was applied to each of the individual food firms. For
fiscal year (FY) 2010, the FDA intends to design an updated version of the
2009 algorithm that will be overlaid with compliance history information
for specific facilities. In the future, criteria such as the financial viability
of the firms and their legal status may also be included as ranking criteria
(Givens, 2009; Wagner, 2009).

ORA has reported prioritizing its inspectional resources for FY 2009
based on three categories: category 1, high-risk firm inspections; category 2,
inspected plants with compliance issues; and category 3, low-risk indus-
try blitzes. Likewise, CVM is in the process of changing its allocation of
inspectional resources so that the resources are allocated in alignment
with more objective ranking criteria for the various areas of each program
(Hartogensis, 2009). The CVM efforts, which appear to be focused on
medicated feeds, are still being developed in conjunction with AFSS; the
committee was provided with only limited details.

6 A Class I recall denotes a situation in which there is a reasonable probability that the use of
or exposure to a violative product will cause serious adverse health consequences or death.
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Risk-Based Management of Imported Foods

The FDA recently embarked on the development of a risk-based
approach to managing the safety of food imports, which culminated in the
release of the Predictive Risk-Based Evaluation for Dynamic Import Com-
pliance Targeting (PREDICT) model (see also Appendix E). PREDICT is an
import screening tool that is intended to automate decisions currently made
by import entry reviewers by utilizing intelligence information from numer-
ous sources so as to direct resources to products presenting the greatest
risks to public health in a streamlined manner. Criteria such as information
about recalls, registration of low-acid canned food processes, agreements
with other countries, monitoring of products, and information on certifi-
cation of facilities and from import certificates are used to calculate a risk
score upon which decisions about a food import shipment are based. After
a pilot study in June 2007 that the FDA judged to be successful, the agency
estimated that PREDICT would be widely implemented by September 2009
(Solomon, 2009).

Food Safety Performance Measures

The Healthy People food safety goals could theoretically serve as the
basis for the identification of specific performance measures. However, these
goals now use such words as “reduce” and “improve,” which cannot serve
as metrics per se. Other targets and indicators for measuring the perfor-
mance of the federal food safety system have been recently described. For
example, the U.S. Department of Health and Human Services (HHS) has
identified some food safety—related outcome indicators in its strategic plan
(see Box 3-3). Elements of the 2004 FDA Program Assessment Rating Tool
(PART) report and progress on implementation of the Food Protection Plan
also can be used to identify some performance measures. PART was intro-
duced in 2002 to standardize the measurement of performance in federal
agencies, with the intent of linking performance to budgets (Gueorguieva et
al., 2009) (see also Chapter 2). Presented by the Office of Management and
Budget as a tool for implementing the GPRA, PART assesses GPRA perfor-
mance strategies and goals, albeit to a limited extent. The GPRA requires
that agencies demonstrate accountability and the effectiveness of programs
to Congress and the public by establishing performance measures. PART
has been described as applying a different level of analysis than the GPRA,
conflicting with the GPRA regarding what to measure and how to measure
it (GAO, 2005) and having serious limitations and questionable reliability
(Radin, 2006; Gueorguieva et al., 2009). More specific to the FDA’s food
protection efforts, the agency’s 2010 budget justification for implementa-
tion of the Food Protection Plan (FPP) includes several long-term objec-
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BOX 3-3
Food Safety—Related Outcome Indicators Listed Under
“Other Outcome Indicators,” U.S. Department of Health and
Human Services’ Strategic Plan (2009)

1. Reduce the incidence of infection with key foodborne pathogens:
Campylobacter species. 2010 12.3 cases/100,000 by December
2011.

2. Reduce the incidence of infection with key foodborne pathogens:
Escherichia coli O157:H7. 2010 1.0 cases/100,000 by December
2011.

3. Reduce the incidence of infection with key foodborne pathogens:
Listeria monocytogenes. 2010 0.24 cases/100,000 by December
2011.

4. Reduce the incidence of infection with key foodborne pathogens:
Salmonella species. 2010 6.8 cases/100,000 by December 2011.

tives and associated measures (see Box 3-4). Overall, these objectives and
measures focus on numbers of outputs, voluntary outcomes, and indirect
measures of capacity to achieve public health, and hence they might be con-
sidered potentially useful metrics of performance. Recent progress reports
on the implementation of the FPP also describe a wide variety of outputs
(e.g., numbers of public meetings and workshops, technical guidance and
rules issued, foreign offices established, memorandums of understanding,
cooperative and interagency agreements).

COMPARISON OF THE CURRENT FDA APPROACH
TO RISK MANAGEMENT AGAINST THE VISION AND
ATTRIBUTES OF A TRUE RISK-BASED DECISION-MAKING
APPROACH TO FOOD SAFETY MANAGEMENT

Based on the information presented in public meetings and conversa-
tions with FDA staff and other publicly available information, the commit-
tee concluded that the agency currently is not practicing some aspects of a
systematic risk-based food safety management approach with the attributes
identified in Box 3-1. The agency has embraced the tool of risk assess-
ment, and it should be commended for doing so. The development of the
risk-ranking/assessment model for L. monocytogenes mentioned above is a
notable example of a comprehensive risk assessment produced in coopera-
tion with another food safety agency and with stakeholder involvement.
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BOX 3-4
Objectives Listed in the U.S. Food and Drug Administration’s
(FDA’s) 2010 Congressional Budget Justification for Food

Long-Term Obijective: Increase access to safe and nutritious new
food products.

Measure 213301: Complete review and action on the safety evaluation
of direct and indirect food and color additive petitions, including
petitions for food contact substances, within 360 days of receipt.
(Output)

Long-Term Objective: Prevent safety problems by modernizing
science-based standards and tools to ensure high-quality manu-
facturing, processing, and distribution.

Measure 214101: Number of state, local, and tribal regulatory agen-
cies in the U.S. and its Territories enrolled in the draft Voluntary
National Retail Food Regulatory Program Standards. (Outcome)

Measure 214102: Percentage of the enrolled jurisdictions which meet
2 or more of the Standards. (Outcome)

Long-Term Objective: Provide consumers with clear and timely
information to protect them from foodborne illness and promote
better nutrition.

Measure 212401: Increase by 40 percent the percentage of American
consumers who correctly identify that trans fat increases the risk of
heart disease. (Outcome)

Measure 212402: Increase by 10 percent the percentage of American
consumers who correctly identify that saturated fat increases the
risk of heart disease. (Outcome)

It appears that in general, the agency’s microbial risk assessments have
been performed in accordance with well-recognized standards (FAO/WHO,
2006; NRC/10OM, 2009).

However, the production of risk assessments and profiles alone does
not constitute a risk-based food safety management system. The FDA does
not employ the stepwise process outlined above, and it does not appear to
have any strategic vision for a risk-based system. The fact that risk-based
ranking and inspection models are under development and in various stages
of implementation is commendable, but the use of these tools does not
imply that a comprehensive risk-based approach is being pursued.
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Measure 212403: Improve by 10 percent the percentage of American
consumers who correctly identify that omega-3 fat is a possible
factor in reducing the risk of heart disease. (Outcome)

Long-Term Objective: Detect safety problems earlier and better
target interventions to prevent harm to consumers.

Measure 214201: Number of prior notice import security reviews.
(Output)

Measure 214202: Number of import food field exams. (Output)

Measure 214203: Number of Filer Evaluations. (Output)

Measure 214204: Number of examinations of FDA refused entries.
(Output)

Measure 214205: Number of high-risk food inspections. (Output)

Measure 214206: Maintain accreditation for Office of Regulatory
Affairs labs. (Outcome)

Measure 214303: Convert data from new Electronic Laboratory
Exchange Network (eLEXNET) participating laboratories via auto-
mated exchange or convert data from existing manual data streams
to automated data exchange. (Outcome)

Measure 214305: Increase laboratory surge capacity in the event
of terrorist attack on the food supply (radiological and chemical
samples/week). (Outcome)

NOTE: “Output” and “Outcome” designations appear in the Budget
Justification.

The absence of a strategic vision to embrace and implement a risk-based
food safety management system is apparent at almost every level. Despite
many counterexamples, the relative lack of strategic planning and incorpora-
tion of appropriate metrics for evaluating the efficacy of food safety control
strategies illustrates the point well. For example, although the latest PART
report’ for the FDA, produced in 2003, resulted in a performance rating of
“moderately effective,” the report does not mention any direct public health

7 See http://www.whitehouse.gov/omb/expectmore/detail/10001057.2003.htm (accessed
October 8, 2010)
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measures for food safety. Of the ten long-term performance goals® adopted
by the FDA in 2003, the report includes only one that pertains directly to
food safety: “increase laboratory surge capacity in the event of a terrorist
attack on the food supply.” In this case, it is unclear from the report how
the specific targets (i.e., radiation and chemical contamination) for surge
capacity were identified. In a similar manner, the recent FPP reports do not
appear to map progress to metrics, and the 2010 FDA Congressional Budget
Justification for the FPP does not appear to map directly to the plan’s eight
goals. Perhaps most notable, the FDA’s 2010 Congressional Budget Justifica-
tion for Food (Box 3-4) identifies objectives that are not necessarily consis-
tent with the food safety goals proposed for Healthy People 2020 (Box 3-2),
and specific metrics for the agency to use in measuring performance in food
safety are not identified, with the exception of the few food safety outcome
measures stated in the 2009 HHS Strategic Plan (Box 3-3). Briefly, it is not
clear that efforts to identify performance measures for food safety or public
health are linked to strategic goals as recommended by this committee.

Also, the measures identified in the FPP, the HHS Strategic Plan, and
Healthy People 2020 fall short of suggested standards for performance
indicators and systems (see, for example, the recommendations in Bird et
al., 2005). GAO reports and other assessments suggest that performance
indicators have been underutilized to improve agencies’ decision mak-
ing in the last decade (Cavalluzzo and Ittner, 2004; GAO, 2009a; Taylor,
2009). Among the obstacles to effective use of performance measurement
are ambiguous goals and objectives, a lack of commitment to performance
measurement on the part of top management, and inadequate measurement
and analysis systems (Cavalluzzo and Ittner, 2004; Johnsen, 2005; Taylor,
2009). Overall, the committee found that the FDA and HHS have made
limited progress toward establishing and applying performance measures,
particularly those related to public health outcomes, as part of a risk-based
food safety system.

Most of the other attributes of a risk-based food safety management sys-
tem (e.g., public health risk ranking, prioritization for resource allocation,
transparency in risk management, effective and frequent communication
with stakeholders) are all but absent from the FDA’s current approach to
food safety. For example, well-articulated management objectives were not
delineated when the iRisk model was presented to the committee. Likewise,
the committee was not provided with additional details on the PREDICT
model, which should undergo extensive peer review before being deployed

8 Examples of such nonfood safety-related long-term goals laid out in PART include that
the FDA shall “[i]ncrease by 40 percent the percentage of American consumers who correctly
identify that trans fat increases the risk of heart disease” and “[r]educe the average time for
marketing approval for safe and effective new devices.”
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in the field. Of interest, it was apparent during the workshop held on March
24,2009, that stakeholders were unaware of many of the FDA’s more recent
risk-ranking/prioritization efforts, including its plans for a risk-based inspec-
tion system or the development of PREDICT as a risk-based tool to manage
food imports (Bell, 2009; Gombas, 2009; Scott, 2009). Consistent with a
recent report (USDA, 2010), the committee concluded that improvement of
the agency’s risk-based approach is also needed in the area of preventing risk
from chemical contaminants.

The area of risk communication also remains a challenge. In general,
the committee found a lack of transparency in the FDA’s food safety activi-
ties and insufficient communication with stakeholders. Examples include
insufficient description of risk-based initiatives and use of peer-review.
Although the FDA’s Risk Communication Advisory Committee (RCAC)
was recently created to advise the agency on communication strategies and
programs, and the FDA has created an internal Communication Committee
to coordinate its communication activities, prioritizing and evaluating risk
communication efforts remain a challenge (Chapter 9). During its August
2009 meeting, the RCAC discussed the FDA’s research on consumer knowl-
edge of food recalls and plans for monitoring the effectiveness of communi-
cation during recalls. An integrated risk-based management system should
enable the FDA to target, design, and evaluate its risk communication more
effectively (Morgan et al., 1992).

IMPLEMENTATION OF A RISK-BASED
FOOD SAFETY MANAGEMENT SYSTEM

Implementation of a risk-based food safety management system will
be successful only if the necessary resources are dedicated to the effort. It
should be clear from the preceding discussion that this will be a substantial
undertaking. Virtually all of the recommendations in this report can and
perhaps should be adopted with the stated purpose of supporting a risk-
based approach to food safety management. Nonetheless, the committee
has identified a few areas that it considers particularly critical to the suc-
cessful implementation of a risk-based system, which are discussed below.

Personnel and Analytical Tools

There is a tendency on the part of government agencies, including the
FDA, to assume that scientists are interchangeable: that individuals trained
to conduct bench experiments in microbiology, for example, can easily be
shifted to performing risk assessment or crisis management. It is essential
that new scientific staff be acquired to provide the core competencies nec-
essary to create a new, risk-based approach for the agency. The committee
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recognizes the difficulty of finding individuals trained in the breadth and
depth of food safety problems who are also proficient in epidemiology,
mathematical modeling, economics, or other disciplines necessary to sup-
port a risk-based approach. Academic institutions do not typically configure
their programs with the necessary training to prepare students to be a part
of a risk management team. Accordingly, it may be necessary to initiate
agencywide recruitment and training efforts to train professionals in the
skills necessary to support a risk-based approach. A good example of this
sort of initiative is the new FDA Commissioner’s Fellowship Program.

Further, the body of FDA scientists must be able to support both man-
agement of crises at the time they occur and prevention of future crises.
To ensure that all of the FDA’ responsibilities are met, resources need to
be allocated for both routine operations and prevention of long-term food
safety problems. While, as recommended here, a risk-based approach is
institutionalized over time, the FDA should continue to attend to more
immediate issues. The committee found disturbing various testimony con-
firming that during an emergency, work is redirected, and the FDA’s focus
on prevention and long-term efforts receives lower priority. To alleviate this
situation and to advance the FDA toward a risk-based regulatory approach,
experts will need to be hired in the areas recommended by the committee.

To carry out all its food safety responsibilities and specifically to ensure
continuation of everyday operations, then, the FDA’s food programs must
include sufficient staff working on food issues to ensure that routine func-
tions will continue even when a crisis emerges. A logical way to address this
need is to form functional teams that would work in defined areas identified
during the strategic planning process. Many of these teams could support
efforts to manage the identified risk-based priorities with a focus on preven-
tion. For example, there could be a Research Team, whose major function
would be to support the high-priority research necessary to support the
risk-based mission. Likewise, a Surveillance Team would be responsible for
interacting with other federal agencies and state and local jurisdictions and
for managing centralized epidemiological databases supporting modeling
efforts. Similarly, there might be a Risk Assessment Team, a Risk Commu-
nication Team, and a Risk Management Team. Recognizing the need for
continuous support of the crisis management function, it could be appro-
priate to have a separate team dedicated to this function. However, crises
must not be allowed to preempt a substantial part of the effort allocated to
essential noncrisis activities.

Alternatives to the development of agency competency to build and
operate a risk-based food safety system are discussed in Chapter 11. One
option is to create a centralized risk-based analysis and data management
center, which would provide a multiagency and multidisciplinary core of
expertise in risk analysis for all agencies with responsibilities for food safety.
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This center would mirror the European model, in which such expertise is
often housed in quasigovernmental research institutes (such as the National
Institute for Public Health and the Environment in the Netherlands) that
assist in data collection and provide independent analyses of incoming data
for policy makers. Such a center would not subsume an agency’s prerogative
to develop food safety policy, and there would remain a need for analytic
capacity at the top level of agencies, such as the FDA, with responsibility for
food safety. However, the center’s creation would eliminate the need for each
agency involved in food safety to develop its own comprehensive expertise
in risk analysis independently. As discussed in Chapter 11, a longer-term
alternative would be the creation of a unified national food safety agency,
which, as part of an overall consolidation of food safety activities (possibly
though an intermediate office of food protection) would integrate the risk-
based efforts of the multiple agencies currently involved in food safety.

Closely related to the personnel issue is the need for targeted research
activities to permit the development of the information infrastructure
required to support risk-based food safety management (see Chapter 5). At
a basic level, the software needs for these activities are daunting, as most
risk-modeling tools are not off-the-shelf software but highly customized.
The FDA, alone or in collaboration with other agencies, must commit the
resources required for the applied research needed to develop and test soft-
ware and computer systems that are integral to infrastructure development.
Again, the agency may want to support the creation of a risk-based analysis
and data management center that would provide these services across all
agencies involved in food safety.

Foodborne Disease Attribution Data and Models

The IOM/NRC report Scientific Criteria to Ensure Safe Food states that
“science-based food safety criteria must be clearly linked to the public health
problem they are designed to address. To accomplish this, a cause/effect rela-
tionship needs to be established between contaminants in foods and human
disease, that is, to allocate the burden of foodborne disease among foods
and food groups” (IOM/NRC, 2003, p. 250). This statement forms the basis
of what is now referred to as foodborne disease attribution, defined as “the
capacity to attribute cases of foodborne disease to the food vehicle or other
source responsible for illness” (Batz et al., 2005, p. 993; EFSA, 2008, p. 5).
While the concept is valuable, the committee recognizes the lack of truly
reliable attribution data and the somewhat limited scope of this definition.
A description of the current sources of foodborne disease attribution data
as well as approaches to foodborne disease attribution and their advantages
and limitations as reported by a recent NRC committee are summarized
in Box 3-5 and Table 3-2, respectively. It is clear that substantially more
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BOX 3-5
Sources of Foodborne Disease Attribution Data

Data on foodborne disease attribution generally come from three major
sources: (1) outbreak reports, (2) case control studies, and (3) source
tracking.

Outbreak Reports: Outbreak investigations have traditionally served
as the primary means of identifying food sources for pathogens. When
outbreaks are carefully investigated, such data can be extremely valu-
able. In the United States, however, almost all outbreak investigations
are conducted by local health departments, which tend to be overworked
and to lack either the laboratory or epidemiologic resources to identify
a source. There are significant biases involved in the choice of which
outbreaks get investigated (generally those that are large or involve an
“interesting” pathogen), and the percentage of outbreaks reported and
investigated ranges widely both among and within states. Outbreaks
may also not be representative of routine foodborne disease cases:
they generally represent a significant breakdown in food practices rather
than the endemic pattern of transmission of pathogenic microorganisms.
There are issues with timeliness as well: the U.S. Centers for Disease
Control and Prevention tends to compile data from outbreak reports only
on a sporadic basis, which often results in multiple-year gaps between
reporting of national summary data. The United Kingdom has tended to
rely on outbreak data in its food attribution/food safety efforts; however,
its data collection is more standardized than that of the United States,
without the wide variability in reporting from local health department to
local health department (Batz et al., 2005).

Case Control Studies: When FoodNet was first established, the impor-
tance of food attribution in the calculation of food-specific incidence rates
was recognized. Consequently, the system was designed to include
ongoing case control studies to identify specific foods/food groups that
might be consumed more commonly by ill persons infected with a specific

resources will be needed for further characterization of foodborne disease
attribution in support of risk-based food safety management.

Simply knowing the proportion of the occurrence of a particular dis-
ease that is associated with a specified hazard is not enough. For exam-
ple, contamination and agent proliferation (and inactivation) can occur
at all stages throughout the food chain. There is a need for attribution
estimates across the chain—for example, what proportion of salmonel-
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pathogen than by well controls. Under the FoodNet program, six case
control studies have been conducted. While many have yielded useful
epidemiologic data (Friedman et al., 2004; Marcus et al., 2007; Varma
et al., 2007), it has become apparent that this is not an effective means
to determine attribution percentages: it is expensive and labor intensive,
and it yields only crude estimates of the relative contribution of various
food categories to disease incidence. Concern has also been raised
about possible biases inherent in the selection control process (which
has generally involved random digit dialing techniques).

Source Tracking: Food safety agencies in the Netherlands and Denmark
have pioneered work in the source tracking of pathogens, that is, using
molecular markers/typing to link human disease with animal sources.
The process requires careful monitoring of isolates from food animals,
with appropriate typing, and application of identical typing methods for
human isolates. Data are then entered into models that permit real-time
calculation of the relative public health impact of various food—pathogen
combinations. These data have been used effectively, particularly in the
Netherlands, to guide regulatory actions designed to deal with new and
emergent problems in the national food safety system. However, this
work has dealt almost exclusively with animal sources for pathogens;
virtually no work has been done with pathogen contamination of produce,
and produce generally has not been included in the source-tracking
models. In the United States, some initial efforts were made to develop
such a system, focusing primarily on salmonella. However, results have
not been impressive, in part because of the incompatibility of data sets
(and lack of data sharing). The U.S. Food and Drug Administration has
sponsored intramural research on molecular-typing methods that might
be utilized in these systems, but to date, efforts to develop appropriate
risk models have not led to useful results.

losis cases attributable to the consumption of contaminated leafy greens
is associated with poor personal hygiene practices of food handlers versus
preharvest contamination on the farm? Likewise, because agents can be
transmitted by multiple routes, more defined data on transmission are
needed—for instance, what proportion of human norovirus infections
is attributable to foodborne routes as compared with person-to-person
transmission? These are simply examples of important questions about
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attribution that must be answered if food safety risks are to be under-
stood and characterized.

Foodborne disease attribution data and models are essential to support a
risk-based food safety management approach. They directly support Steps 1
(strategic planning), 2 (public health risk ranking), and 6 (monitoring and
review); they also support the other steps of the process indirectly. From
a planning perspective, for example, risk ranking must be based on the
hazard—food combinations that generate the greatest burden of disease and/or
the most significant negative impact on public health. It is difficult to per-
form such risk ranking without reliable foodborne disease attribution data.
Similarly, it is difficult to evaluate and implement risk-based intervention
approaches without knowing the most likely means by which a contaminant
enters the food chain or which specific practices contribute to its proliferation
and/or inactivation. Finally, in monitoring and reviewing the efficacy of risk
management strategies that have already been implemented, it is necessary
to determine whether public health objectives are being met. Attribution is a
logical metric in this regard, perhaps the most important one, as a reduction
in the burden of disease associated with a specific food-hazard combination
provides the best evidence that interventions are working. The availability
of comprehensive epidemiological attribution data also aids in transparency.
In short, solid epidemiological attribution data form the cornerstone of risk-
based prioritization, management, and evaluation.

KEY CONCLUSIONS AND RECOMMENDATIONS

The committee defined a risk-based food safety management system as
“a systematic means by which to facilitate decision making to reduce public
health risk in light of limited resources and additional factors that may be
considered.” The committee went on to define the key attributes of such
a system and produced a stepwise approach to its design. The committee
recognizes that some of the variables to be considered in models used to
rank risks from imported foods will be different from those considered
for domestic foods. Variables for models used to rank intentional con-
tamination will be different as well. However, the committee believes the
recommended risk-based approach is broad enough to apply to all hazards,
whether intentionally introduced or not, and to all foods, whether domesti-
cally produced or imported. The committee recognizes that this compre-
hensive risk-based approach is a relatively new concept that will take time
and resources to implement.

While the committee commends the FDA for recent steps taken and
progress toward risk ranking and prioritization described in this chapter,
the FPP falls short of providing a comprehensive vision for a risk-based
food safety management system. Much of the agency’s current decision-
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making process appears to be based on crisis management rather than a
systematic preventive approach. Furthermore, although the FDA states in
many of its documents that it operates under a risk-based framework, many
of the attributes of a risk-based system that the committee regards as nec-
essary (in particular, strategic planning, comprehensiveness, transparency,
external review of risk assessment and intervention analysis programs, and
risk communication) are not sufficient in the agency’s current approach.
The resources (personnel, data, models) necessary to design and support a
risk-based food safety management system are extensive, and the FDA does
not have the human capacity, data infrastructure, or organization to sup-
port such a function at the present time. The provision of these resources
is essential to the success of the FDA’s future food safety risk management
activities.

The committee offers the following recommendations to enhance the
management of food safety at the FDA.

Recommendation 3-1: The type of risk-based food safety approach
outlined by the committee in Box 3-2 should become the operational
centerpiece of the FDA’s food safety program. This approach should
be embraced by all levels of management and should serve as the basis
for food safety decision making, including prioritization of resources
dedicated to all agency functions (e.g., inspections, promulgation of
regulations, research). This approach should be applied to all domes-
tically produced and imported foods and to all food-related hazards,
whether due to unintentional or intentional (i.e., with intent to harm)
contamination. The FDA should work with local, state, and national
regulatory partners to facilitate the incorporation of these principles
into their programs.

Recommendation 3-2: The FDA should develop a comprehensive stra-
tegic plan for development and implementation of a risk-based food
safety management system. The agency should also develop internal
operating guidelines for the conduct of risk ranking, risk assessment,
risk prioritization, intervention analysis, and the development of metrics
with which to evaluate the performance of the system. The strategic
plan and guidelines should include descriptions of data, methodologies,
technical analyses, and stakeholder engagement. Further, the strategic
plan and all guidelines for the risk-based system should be fully sup-
ported by the scientific literature and subjected to peer review. When
appropriate, the FDA should adopt guidelines already established by
other federal agencies or international organizations.
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The following recommendations encompass essential steps that need
special attention in the implementation of a risk-based approach.

Recommendation 3-3: The FDA, in collaboration with partners, should
identify metrics with which to measure the effectiveness of the food
safety system, as well as its interventions. The FDA should include
these metrics, and plans for any related data collection, as part of stra-
tegic planning. The metrics should have a clearly defined link to public
health outcomes.

Recommendation 3-4: The FDA should identify expertise needed to
implement a risk-based approach. This includes training current and/or
hiring new personnel in the areas of strategic planning; management
of data; development of biomathematical models and other tools for
risk ranking, prioritization, intervention analysis, and evaluation; and
risk communication.
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Sharing the Responsibility
for a Risk-Based System:
Models of Governance and Oversight

bility shared by suppliers, farmers, food handlers, processors, whole-

salers and retailers, food service companies, consumers, third-party
organizations, and government (federal and state) agencies in the United
States and abroad. Given the size and scope of the system, it is unrealistic to
expect the U.S. Food and Drug Administration (FDA), or any agency at the
federal level, to be everywhere and to do everything necessary to ensure
food safety through surveillance and inspection without the help of those
who share this responsibility.

The design of approaches to governance to achieve society’s goals has
been the subject of much debate and experimentation in a wide range of
areas, from the financial system to public safety. The published literature
on the subject addresses the pros and cons of various approaches to shar-
ing responsibility, factors to be considered, and lessons learned from the
implementation of these approaches. Models of governance that deviate
from the traditional enforcement of rules through the imposition of penal-
ties include voluntary approaches whereby regulators work with industry
to develop codes of practice, third-party audits, management-based systems
in which firms are responsible for adhering to plans that limit harms, and
performance-based approaches that emphasize results rather than the use of
specific technologies or actions. These alternatives may serve to distribute
accountability across all parties that might affect outcomes.

Innovative governance approaches have already been applied to the
environment, building safety, consumer product safety, nuclear power plant
safety, transportation safety, and health care, among many other areas, with

r I Yhe safety of the U.S. domestic and imported food system is a responsi-
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BOX 4-1
Examples of the Use of Alternative Governance Approaches

Nuclear Power Safety

Before the Nuclear Regulatory Commission (NRC) focused atten-
tion on issues essential to protecting public health, the Atomic Energy
Commission was often criticized for its dual role in protecting public
health while also avoiding imposing requirements that would inhibit the
growth of the industry. With respect to nuclear reactors, the NRC took
the traditional approach of creating standards and requirements to pro-
tect public health, eventually giving operators the sense that accidents
would be prevented as long as compliance with these standards and
requirements was verified by an inspector. This traditional prescriptive
approach, however, was criticized as being unable to promote uniform
levels of safety. The NRC then moved toward a risk-based system,
whereby accountability is placed on the operator’s side. However, the
Government Accountability Office has noted major challenges to the suc-
cess of this system, including the need to encourage a shift to a culture
of safety, significant human capital needs and costs, and methodological
challenges (GAO, 2006).

British Railway System

Potential limitations of implementing novel governance approaches
in the health and safety arena may be evident in the experience of the
British railway system. Hutter (2001) suggests that such a move may
have led to breaches in public safety. Often, a self-regulatory regime is
seen as a superior governance model in that it relies not only on govern-
ment accountability, but also on the capacity of corporations to regulate
themselves and develop systems tailored to their specific operations.
Innovation is encouraged, and companies are more likely to follow their
own rules than rules imposed on them. Hutter argues that in the case
of the railway industry in Britain, enforced self-regulation was not appro-
priately monitored and ended up being itself the source of risk. In fact,
the self-regulation was more procedural than substantive; although rules
were in place, they were not well understood. Lack of communication was
a major explanation for the failure of the system in a company that was
fragmented functionally and geographically.

both failure and success. Examples are presented in Box 4-1. These exam-
ples illustrate that developing criteria for selecting a governance approach,
making the selection, and evaluating performance outcomes are essential
activities for regulatory agencies. These two examples are but a small sam-
pling of the many models of regulation and oversight that exist, and the



SHARING THE RESPONSIBILITY FOR A RISK-BASED SYSTEM 123

selection of the most appropriate model for specific circumstances is a sub-
ject of active debate. Even within the area of food safety, several different
models of governance are evolving worldwide (Batz et al., 2005; Garcia-
Martinez et al., 2007; Treasury Board of Canada Secretariat, 2007).

Chapter 3 describes the elements that are essential to the operation of a
risk-based food safety system, as concluded by the committee. A governance
model for the FDA must articulate criteria for deciding who is responsible
for overseeing the various elements, for choosing and implementing policy
interventions, and for evaluating the performance of the system. Defining
the nature and range of shared responsibility is central to implementing
several of these elements. This need for clearly reasoned models for shared
responsibility and oversight is the subject of this chapter. The chapter
reviews approaches to making governance decisions and developing a regu-
latory philosophy, as well as choosing policy interventions and assigning
responsibility. The discussion includes the committee’s observations on how
the FDA selects models of governance.

OVERALL APPROACH TO MAKING GOVERNANCE DECISIONS
AND DEVELOPING A REGULATORY PHILOSOPHY

The Food Protection Plan (FPP), written in 2007 under the leadership
of the Office of Food Protection, contains the FDA’s general philosophy
with respect to food safety and focuses on what the agency considers to be
the core elements of food safety: prevention, intervention, and response (see
Box 4-2). The FPP also outlines the following four cross-cutting principles
for a comprehensive food protection approach: (1) focus on risks over a
product’s life cycle from production to consumption, (2) target resources to
achieve maximum risk reduction, (3) address both unintentional and delib-
erate contamination, and (4) use science and modern technology systems.
To operationalize these elements and principles and to strengthen its ability
to protect Americans from foodborne illnesses, the FDA proposes internal
administrative changes and recognizes the need to make legislative changes
(Box 4-3). The FPP is a platform for initiating a transformation at the FDA,
whereby policy decisions are based on prevention and risk. However, it
does not provide detail on how the principles it outlines will be achieved.
The committee supports the findings of the U.S. Government Accountability
Office (GAO) (GAO, 2008a,b) that the plan does not offer specific strategies
for many of the actions proposed. For example, although it refers to risk-
based inspections, detail on analytical risk models or even factors that will be
considered in developing such models is absent. The terms “risk” and “risk-
based approaches” are understood in different ways, underlining the impor-
tance of detailed articulation of such factors. Indeed, Chapter 3 explains the
importance of a regulatory agency’s delineating in detail a broad strategic
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BOX 4-2
Three Core Elements of Food Safety in the
U.S. Food and Drug Administration’s Food Protection Plan

Prevent foodborne contamination:

* Promote increased corporate responsibility to prevent foodborne
illnesses.

* |dentify food vulnerabilities and assess risks.

e Expand the understanding and use of effective mitigation measures.

Intervene at critical points in the food supply chain:

* Focus inspections and sampling based on risk.

e Enhance risk-based surveillance.

* Improve the detection of food system “signals” that indicate
contamination.

Respond rapidly to minimize harm:

e Improve immediate response.

e |Improve risk communications to the public, industry, and other
stakeholders.

approach that explains its philosophy, that is, the factors it will weigh in
making decisions about prioritization of efforts, allocation of resources, and
selection of interventions. The committee concluded that the FPP should be
supported by the kind of detailed strategic planning (both broad and specific)
outlined in Chapter 3. To illustrate this shortcoming, this section describes
the committee’s understanding of the FPP’ vision for the responsibilities of
different parties involved in food safety and how it could be improved.

As part of the strategic planning process (Step 1 in the risk-based sys-
tem described in Chapter 3), the responsibilities of all parties in achieving
the desired level of food safety must be articulated. Because these responsi-
bilities will vary with the situation, and new situations are always arising,
there must also be a road map for assigning responsibilities based on a
defined set of factors. These elements of a risk-based system constitute an
agency’s regulatory philosophy.

The FPP makes several statements about the responsibilities of different
parties in the food safety system. A major plank of its prevention strategy
is a call for promoting increased corporate responsibility to prevent food-
borne illness. The plan notes that examples of enhanced corporate respon-
sibility might include “evaluating safety and security vulnerabilities and
possible impacts; when appropriate, implementing preventive measures—
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BOX 4-3
Additional Protections That Involve
Legislative Changes to the U.S. Food and Drug
Administration’s (FDA’s) Authority

Prevent foodborne contamination:

Allow the FDA to require preventive controls to prevent intentional
adulteration by terrorists or criminals at points of high vulnerability in
the food chain.

Authorize the FDA to institute additional preventive controls for high-
risk foods.

Require food facilities to renew their FDA registrations every 2 years,
and allow the FDA to modify the registration categories.

Intervene at critical points in the food supply chain:

Authorize the FDA to accredit highly qualified third parties for volun-
tary food inspections.

Require a new reinspection fee from facilities that fail to meet current
Good Manufacturing Practices.

Authorize the FDA to require electronic import certificates for ship-
ments of designated high-risk products.

Require a new food and animal feed export certification fee to improve
the ability of U.S. firms to export their products.

Provide parity between domestic and imported foods if FDA inspec-
tion access is delayed, limited, or denied.

Respond rapidly to minimize harm:

Empower the FDA to issue a mandatory recall of food products when
voluntary recalls are not effective.
Give the FDA enhanced access to food records during emergencies.

both required and voluntary—to ensure that food is produced safely and
securely; and developing a contingency plan to aid in a response in the event
of contamination” (FDA, 2007a, p. 14). The plan states that an increased
emphasis on prevention “will require close interaction with growers, manu-
facturers, distributors, retailers and food service providers, and importers.
These partners have the ability to implement preventive approaches and to
require them of their suppliers” (p. 11).
The FPP also states that:

[t]hose with the biggest stake in food safety, after the consumers who
eat the food, are the people and companies who grow, process, and sell
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food. Their livelihood depends entirely on the confidence of their custom-
ers. A poor reputation for proper food handling can drive a company
to bankruptcy. Promoting increased corporate responsibility is key in
shifting FDA’s food protection effort to a proactive rather than a reactive
one. The FDA will seek partnerships with industry to enhance consumer
confidence. FDA will continue to work with industry in a) developing
food protection plans that address safety and defense vulnerabilities,
b) implementing prevention steps, and ¢) developing contingency plans
to improve response to an outbreak of foodborne illness. (p. 15)

In addition, the FPP supports exploring new roles for third-party certifica-
tion as part of the overall system of food safety assurance. As to working
with other responsible parties, the plan states:

FDA will continue to work with industry, state, local, and foreign govern-
ments to further develop the tools and science needed to identify vulner-
abilities and determine the most effective approaches. With regard to
imports, FDA will also work with foreign governments, which have a
greater ability to oversee manufacturers within their borders to ensure
compliance with safety standards. (p. 11)

Finally, concerning consumer responsibility, the plan notes, “Consumers
protect themselves and their families from foodborne illness by responding
promptly to FDA alerts” (p. 23).

The above statements indicate that the FDA is focusing on the need
for shared responsibility in designing its food safety program. In several
exchanges with FDA staff, however, the committee did not find that the
FDA has a well-thought-out approach to defining food safety responsibili-
ties beyond these general statements. On several occasions, for example,
the committee invited FDA officials to further articulate what the agency
sees as the substance and consequences of the FPP’s call for placing more
responsibility on the corporate sector. The officials were unable to do so,
nor did their answers recognize the need for a systematic approach (a road
map) to making these decisions. The agency’s approach appears to be ad
hoc and its regulatory philosophy unclear.

Describing the role of each responsible party is an important activ-
ity for a regulatory agency and an essential element of its strategic plan.
A model for choosing modes of governance is integral to the subsequent
choice of interventions and their design and implementation (Steps 4 and 5
of a risk-based system). This model should account for a range of factors
that will differ across risks, such as the sources and controllability of risks
and the structure of the supply chain, and will affect what mix of shared
responsibility will address the risks most effectively.

A generic list of governance options is a useful starting point for think-
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ing about shared responsibility for food safety. An example of such as a
list is shown in Figure 4-1 (adapted from Garcia-Martinez et al., 2007).
On one end of the spectrum, food safety is entirely an individual, private
responsibility, and there is no intervention by public agencies. On the other
end of the spectrum is direct regulation, whereby public agencies prescribe
what companies must or must not do in ensuring food safety, for example,
with respect to production practices, product standards, or labeling. This
end of the spectrum is frequently referred to as a “command and control”
approach. Between these extremes is a range of public—private mixes. Self-
regulation involves the use of industry voluntary codes of practice and farm
assurance schemes with self- or third-party certification. Information and
education entails the government’s generating and communicating informa-
tion for the use of private parties. Coregulation denotes programs in which
responsibility is shared in a public—private partnership, for example, when
statutes incorporate industry codes of practice. Finally, incentive-based

No government regulation

NO INTERVENTION .
Private controls

Voluntary private codes of practice
Farm assurance schemes

SELF-REGULATION S ) ]
Retailers’ proprietary quality assurance schemes

Government assembles and publishes evidence and

INFORMATION - ) . -
AND provides information/advice to consumers
EDUCATION Naming and shaming
Government—private partnership in regulation
COREGULATION Statutory or government-backed codes of

practice or action plans

Government rewards desirable behavior by private or

INCENTIVE-BASED voluntary sector

NOILNIAHILNI INJIWNHIAOD 40 13AT1

—— s ——— ——— ——

STRUCTURES Creation of market incentives for food safety investments
Liability rules
Prohibition requirement for certain actions, products,
DIRECT and/or processes
REGULATION Prescription process standards, labeling

Sanctions and penalties

FIGURE 4-1 Options for assigning private—public responsibility to ensure food
safety.
SOURCE: Adapted from Garcia-Martinez et al. (2007).
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structures vary the amount and type of regulatory oversight based on how
well a company performs; this is frequently referred to as a performance
approach and also includes the setting of liability rules and related con-
cepts, such as due diligence.

The nature of shared responsibility for the management of food safety
risks will evolve over time as legislation is passed, new circumstances arise,
knowledge grows, stakeholders express different priorities, and constraints

BOX 4-4
Managing the Safety of Produce:
An Example of Evolving Shared Responsibility

An example of how the U.S. Food and Drug Administration (FDA)
has modified its governance philosophy over time is the case of produce
safety. While the FDA has jurisdiction over produce, in the past it did
not exercise this authority through direct regulation. This lack of direct
oversight occurred in part because the FDA gave priority to its efforts to
control contaminants in foods known to present such problems, and at
the time fresh produce was not recognized as an important vehicle for
pathogens. Until recently, there were no guidelines, codes of practice, or
regulations directed toward ensuring the safety of fresh produce during
production and processing.

The FDA started to pay more attention to produce safety when various
produce items were identified as vehicles for foodborne iliness outbreaks.
Recent examples of FDA attempts to manage the safety of fresh produce
include the Tomato Safety Initiative (FDA, 2007b), the Lettuce Initiative
(FDA, 2009a), and Produce Safety from Production to Consumption
(FDA, 2004). Important efforts common to all these initiatives were con-
tinuing to reach out to the produce industry, facilitating and promoting
research, and working with federal, state, and local public health officials
in illness detection and outbreak response. These efforts are examples of
an information and education approach to intervention (see Figure 4-1).

The FDA first developed Guidelines for Agricultural Practices in 1998.
They were followed by guidelines for minimizing or eliminating microbial
contamination in commodities that appear to present the greatest risks:
tomatoes, leafy greens, and melons. As guidelines, however, none of
these documents are enforceable. To encourage the farm community to
accept and adopt them, the FDA has engaged in information and edu-
cation programs, for example, through dedicated efforts by cooperative
extension offices.

The lack of strong regulatory action by the FDA drove some states to
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shift. Based on outcomes, the mix of responsibility chosen initially may
prove to be too reliant on voluntary action, at one end of the spectrum,
or too focused on prescriptive government regulations, at the other end.
A salient example of this evolution is the FDA’s regulatory approach to
the safety of produce (see Box 4-4). The committee notes that an evolv-
ing approach makes sense, but found that the FDA’s approach frequently

implement stricter measures. For example, the Tomato Good Agricultural
Practices (Florida Department of Agriculture and Consumer Services,
2007) are now included in a rule aimed at enhancing the safety of fresh
tomatoes produced or handled in Florida; this is an example of direct
regulation. Although voluntary, the California Leafy Greens Marketing
Agreement (LGMA, 2010), overseen by the California Department of
Food and Agriculture, is a mechanism for verifying that participating
growers (99 percent of leafy green vegetable production volume) follow
specific food safety practices. A similar program implemented in Arizona
covers approximately 75 percent of leafy green vegetables produced in
the state (AZLGMA, 2008). These efforts are a form of coregulation.

In fall 2009, the FDA announced that the agency will issue regula-
tions setting enforceable standards for fresh produce safety at the
farm and packing house, based on prevention-oriented public health
principles and on current knowledge and guides (HHS/FDA, 2009). The
FDA'’s proposed rule would establish standards for the implementation
of preventive controls, emphasizing the importance of environmental
assessments and recognizing the need to tailor preventive controls to
particular hazards and operations. This shift in the FDA’s governance
approach to produce safety from an educational model to direct regu-
lation could be due to many factors, including new research findings,
an increased rate of foodborne illness that suggests higher risk attrib-
uted to produce, a low rate of implementation or effectiveness of FDA
guidelines, or a change in general philosophy about the management
of food safety within the agency. In fact, communications from the FDA
about what is expected of industry and regulatory approaches taken
over the years have not clearly articulated the rationale for changes or
provided a road map that would enable stakeholders to participate in
and anticipate such changes.
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cannot be tied systematically to an underlying regulatory philosophy and
related road map for making these decisions.

Regardless of the governance models selected or policy interventions
used to achieve them, food safety will always be the responsibility of many
partners. Thus cooperation and collaboration are key not only in the collec-
tion, analysis, and sharing of information and data but also in the enforce-
ment and oversight of policies. A lack of cooperation and collaboration
among the many entities with responsibility for food safety results in an
inefficient food safety system. To be credible, the development of governance
models must be done with transparency and stakeholder involvement.

CHOOSING POLICY INTERVENTIONS AND
ASSIGNING/SHARING RESPONSIBILITY

A risk-based approach entails identifying important risks to target and
stating the means that will be used to control them. Many factors enter
into the selection and design of policy interventions (Steps 4 and 5 in a
risk-based system). Given the complexity involved (multiple risks, multiple
candidate interventions, uncertainty of information), regulatory agencies
benefit from having a risk-based road map for identifying and selecting
interventions. Once policy interventions have been selected, assigning
responsibility to different parties in the system is an important aspect of
their implementation.

The Policy Interventions Tool Kit

Governments and their regulatory agencies can chose from a broad
range of possible interventions to influence the performance of markets. It is
useful to think of these interventions as a tool kit offering multiple options,
depending on the job at hand. In its main document on intervention choice,
the Treasury Board of Canada Secretariat (2007) uses the term “policy
instruments” to refer to this set of interventions, defined as follows:

Instruments for government action are the means a government has at
its disposal to achieve public policy outcomes—to govern. While several
definitions of “instruments for government action” exist, this document
uses a broad interpretation, defining them as the “means by which policy
objectives are pursued” [emphasis in original]. Instruments for govern-
ment action set up relationships between the state and its citizens. In
some cases, such as criminal law, the relationship is of a coercive nature.
In other cases, such as legal agreements, the relationship is reciprocal.

(p- 3)
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FIGURE 4-2 The interventions tool kit.
SOURCE: Treasury Board of Canada Secretariat, 2007.

Figure 4-2 shows the classes of interventions outlined in the document.
These tools are frequently used in combination to achieve the desired per-
formance outcomes.

Road Maps for Choosing Policy Interventions

Deciding what policy interventions to use in different situations and
determining the associated assignment of responsibilities is facilitated by
having a road map of factors to consider in the selection process. It is com-
mon for multiple interventions to be in place simultaneously. For example,
processing standards may ensure food safety, while consumer labeling
educates about safe use. Referring to Figure 4-1, explicitly thinking about
which level of intervention or mix of levels to use and why can lead to
choices that enhance the effectiveness of the food safety system.

As mentioned above, the committee asked FDA officials to explain the
FDA’s thought process in selecting interventions. From these discussions
and a review of FDA documents, the committee concluded that the FDA
does not have a systematic method for making these decisions at Step 4 of
the risk-based approach. Several countries have developed road maps of the
type suggested by the committee. For example, the United Kingdom’s Food
Standards Agency has in place a regulatory framework! (FSA, 2006), and a
set of detailed impact assessments has been completed (FSA, 2010).2 Box 4-5
presents an example of a road map for choosing interventions, developed by
the Treasury Board of Canada Secretariat (2007).

1 See http://www.food.gov.uk/foodindustry/regulation/betregs/regframe (accessed February
12, 2010).

2 See http://www.food.gov.uk/foodindustry/regulation/betregs/ria (accessed February 12,
2010).
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BOX 4-5
Example Analytical Framework for Selecting Policy Instruments

The Treasury Board of Canada Secretariat (2007) has developed a
framework (see the figure below) for selecting policy instruments (its
term for what this report calls interventions) for use by all departments
and agencies, which may use the framework as is or as a template for
developing their own framework for their respective areas of responsi-
bility. The framework is intended to facilitate a disciplined approach to
assessing, selecting, and implementing instruments. According to the
Secretariat, the framework establishes a sequence of enquiry, specifies
a methodological foundation, and provides guidance for each step in the
instrument choice process. The benefits identified as flowing from the use
of this framework are

IDENTIFY
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Assigning/Sharing Responsibility

The FDA or any agency charged with managing food safety must have
mechanisms for overseeing food safety both domestically and internation-
ally (for imported foods). Different intervention choices incorporate dif-
ferent assignments of responsibility for ensuring that the desired level of
food safety assurance is achieved. The key parties to whom different levels
of responsibility for food safety may be assigned include the private sec-
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e greater transparency in decision making by providing an explicit
rationale for instrument choices,

e greater cohesion in decision making by providing a disciplined
approach for assessing and selecting instruments,

e overcoming risk aversion by using a risk-based analysis that will
assist in understanding the challenges and the most appropriate
means of addressing risks, and

* Dbetter outcomes by selecting an appropriate mix of instruments.

The Secretariat states that the framework is based on two overarching
rationales:

(1) The process of analyzing a situation or problem and considering
means by which the government could take appropriate action is
iterative.

(2) The contribution of consultation (e.g., risk communication) through-
out this iterative process is crucial. It enhances government trans-
parency, promotes knowledge sharing, and supports the integrity
of government action.

The framework is not intended to be a sequential road map of where
and how officials should assess instruments to achieve public policy
objectives. The process is inherently iterative in that the accumulation
of information and knowledge concerning a problem or situation and
the objectives the government is aiming to achieve will require officials
to revisit each of the steps in the framework repeatedly. The framework
document presents simple but complete approaches to each step of the
instrument choice process.

SOURCE: Treasury Board of Canada Secretariat, 2007.

tor, third-party or other accrediting organizations, governments of other
countries, and the states.

The Private Sector

A regulatory agency needs to set clear food safety standards and enforce
those standards. At the same time, industry has, and must have, the primary
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responsibility for ensuring food safety because it is the sector that actually
makes or grows the products and is in closest touch with problems as they
occur. Industry has broad roles to play; for example, it conducts research on
mitigation strategies to produce solutions for food safety practices. Another
role of industry is to innovate and explore management approaches. For
example, systems analogous to the Hazard Analysis and Critical Control
Points (HACCP) system were already in existence and had been applied in
some food processing operations prior to being considered by the govern-
ment as a preventive approach (IOM/NRC, 2003).

In HACCP-based systems, industry formulates control plans that the
regulatory agency oversees. When reviewing a HACCP plan, the agency can
determine whether the technologies proposed are adequate for food safety
protection and are being used appropriately.

Private-sector responsibility is carried out within the range of interven-
tion strategies outlined above. For example, industry responsibility may
vary if the government has no intervention strategy. It may take the form
of complying with information interventions, for example, with the new
requirement of a reportable food registry. Tort law, tax incentives, subsi-
dies, other incentive-based interventions, and direct regulation are other
strategies for producing the desired level of food safety. As noted above, the
preferred choice of interventions and related assignment of responsibility
evolve over time. Box 4-6 describes a current example of this evolution in
the area of traceability.

Third-Party Certification

Interest has grown in the use of quality assurance by accreditation
bodies (third-party certification) to ensure food safety rather than (or in
addition to) relying on government agencies. These assurance/accreditation
bodies may be an industry group (the self-regulation option of Figure 4-1)
or a third party that is independent of individual firms or the government.
They can develop and accredit standards, providing assurance to buyers in
the supply chain and/or to consumers. In coregulation interventions, such
bodies can partner with the government to ensure food safety. In incentive-
based interventions, they can be used as a means of credibly signaling lower
risk to the government and may lead to streamlined oversight (e.g., to a
fast track for imports).

The use of third-party accreditation as an aspect of government inter-
ventions is controversial and, at this time, is more accepted in some coun-
tries than in others. Significant questions arise as to how and by whom the
accreditation bodies themselves are audited, how transparent they are, to
what extent they solicit and use stakeholder input, and whether the audits are
reliable (Albersmeier et al., 2009). In the context of a risk-based food safety
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BOX 4-6
Example of the Evolution of
Shared Responsibility for Traceability

The term “food traceability” can be defined generally as the ability to
identify where a food comes from. In the area of food safety, traceability
refers to the ability to identify a food product’s history (e.g., processes,
locations, manufacturers). Past experience with foodborne illness or con-
tamination investigations has demonstrated that determining the history
of a food product from production to consumption can be a daunting,
time- and resource-consuming effort in the United States, but one that is
absolutely necessary to making decisions during and after a crisis.

With the idea of providing food agencies with prompt, necessary
information, Section 306 of the Public Health Security and Bioterrorism
Preparedness and Response Act of 2002 requires the establishment
and maintenance of records that allow for identification of the immediate
previous sources and subsequent recipients of food.? This information,
along with labels that identify the contents of the package and the name
and address of the manufacturer, packer, or distributor must be made
available to the U.S. Food and Drug Administration (FDA) within 24 hours
when food contamination is suspected.

However, the lack of guidance for best practices and the fact that
companies already follow their own traceability procedures for other pur-
poses (e.g., safety, quality, marketing) have resulted in a diverse system
with limited value for the FDA. Food traceability for safety purposes is an
example of a situation in which simply letting individual food companies
establish procedures with little guidance, coordination, or leadership has
not led to a well-functioning system.

For traceability to be useful during a crisis, procedures need to be
seamless and effective. Setting standards is essential. Because both
industry and government play distinctive roles (i.e., the system needs to
be feasible and practical for industry but also needs to be usable by gov-
ernment investigators), it may be necessary for them to set the standards
in collaboration, with a clear definition of the roles of the partners. As this
report is being written, the FDA and the U.S. Department of Agriculture
have engaged in a joint dialogue with industry to address past inefficien-
cies by developing procedures that will be useful during investigations
(Federal Register, 2009). Collaboration of this type can move systems
forward to meet both societal and industry needs.

4Public Health Security and Bioterrorism Preparedness and Response Act of 2002 (Bio-
terrorism Act), Public Law 107-188, 107th Cong., 2nd sess. (January 23, 2002), 306.
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system, a key question is whether these systems meet standards for being risk
based and, in particular, how well they address public health issues.

The rapid growth of auditing platforms (e.g., those of the Global Food
Safety Initiative, the International Organization for Standardization, Safe
Quality Food [SQF], the British Research Consortium [BRC], the Global
Partnership for Good Agricultural Practice [GlobalGAP]) shows that sup-
ply chains see value in these systems. Interest in leveraging these systems in
government regulation and oversight stems from a desire to gain possible
efficiencies in the production of food safety through the elimination of
duplication of effort. Increased reliance on these systems, however, requires
regulatory agencies to institute a system for auditing the auditors and set-
ting standard criteria for these operations.

The FDA has been exploring this issue. For example, as noted ear-
lier, the FPP calls for new legislative authority to authorize the agency to
accredit highly qualified third parties for voluntary food inspections. This
legislation would authorize the FDA to accredit independent third par-
ties (or to recognize accrediting bodies) to evaluate compliance with FDA
requirements, allowing the agency to allocate inspection resources more
effectively. According to the FPP,

FDA would use information from these accredited third-party organiza-
tions in its decision making but not be bound by such information in deter-
mining compliance with FDA requirements. Use of accredited third parties
would be voluntary and might offer more in-depth review and possibly
faster review times and expedited entry for imported goods manufactured
in facilities inspected by accredited third parties. Use of accredited third
parties may also be taken into consideration by the FDA when setting
inspection and surveillance priorities. (p. 18)

The FDA proposes to oversee these independent third parties by audit-
ing their work to ensure that FDA requirements are consistently assessed,
reviewing their inspection reports, and providing ongoing training criteria
to ensure that they maintain their skills and knowledge (FDA, 2007a). It
should be noted the FPP defines third parties much more broadly than is
the case in this report. Included in its definition are other federal depart-
ments and agencies, state and local government agencies, foreign govern-
ment agencies, and private entities without financial conflicts of interest
(FDA, 2007a). The committee believes the FDA’s definition is too broad
(see Chapter 7).

The FDA’s 2009 Guidance for Industry on Voluntary Third-Party Certi-
fication Programs for Foods and Feeds? describes the agency’s views on the

3 See http://'www.fda.gov/RegulatoryInformation/Guidances/ucm125431.htm (accessed Feb-
ruary 16, 2010).
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general attributes of a third-party certification program. The FDA regards
this guidance as one of the steps in its future recognition of voluntary third-
party certification programs for particular product types, and it has stated
that it will recognize a certification program only if it has sufficient confi-
dence in the certification body (FDA, 2009b). The FDA also has explored
the use of third-party certification for imported foods, as discussed in the
following section. It should be noted that, although GAO reports on food
safety programs recommend exploring the development of a third-party
certification program, they also recommend taking lessons from the FDA’s
medical device program, in which the lack of incentives resulted in weak
participation and few inspections (GAO, 2008a,b).

The potential value and legitimacy of third-party certification is a topic
of debate internationally as well. For example, private standards have been
on the agenda of the World Trade Organization’s (WTQO?’) Sanitary and
Phytosanitary (SPS) committee since 2005, and their role in the process
of public standards setting is under discussion at the Codex Alimentarius
Commission, where a position on the matter has not yet been taken. During
its last meeting in 2009, Codex decided to conduct an in-depth evaluation
of the role and impact of such standards, based on comments about the
negative impact of private standards on economies and questions about the
science and transparency of the process (Henson and Humphrey, 2009).
There is published evidence of the comparatively higher costs of meeting
private standards versus European Union (EU) standards (Plunkett and
DeWaal, 2008). Overall, however, third-party efforts are clearly an impor-
tant part of a risk-based system of shared responsibility for food safety.

Governments of Other Countries

There have been only limited, initial efforts to compare food safety
performance across countries (Charlebois and Yost, 2008); therefore, no
evidence exists to support the idea that vulnerability will increase with
the growth of international trade in food and agricultural products and the
import share of food consumption. The enforcement of food safety regula-
tions in foreign countries is challenging.

Importing countries ensure import safety through a combination of
controls in place in the exporting countries and border inspections. It is
unrealistic to expect the FDA to have an effective inspectional presence in
countries around the world as border inspection is a difficult, expensive,
and sometimes ineffectual means of monitoring food safety. Inspectors
cannot check every grape, or even every box of grapes. In this situation, a
U.S. regulatory agency may leverage its efforts by verifying and then rely-
ing on the safety control systems of other countries. This approach has the
added advantage of responding to the call of WTO’ Agreement on the
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Application of SPS Measures for recognition of equivalent systems across
countries.

An additional challenge in the oversight of imported foods is the
inability of a government to interfere with a foreign country’s laws. Export-
ing countries are outside the FDA’s jurisdiction, and therefore enforcing
U.S. food laws with respect to their products is problematic. For example,
inspecting foods and facilities in situ not only is impractical but also might
not be welcomed or allowed by the exporting country. A regulatory agency
needs oversight mechanisms that can overcome these barriers while remain-
ing in line with WTO trade agreements. The current system by which the
FDA manages the safety of food imports (mainly inspections at the border)
is ineffective (only 1.28 percent of shipments were inspected in 2007) and
could use additional tools (GAO, 2009).

As Appendix E describes, with the expansion of the global market for
foods and the signing of the WTO agreements, preventive mechanisms have
been instituted to ensure the safety of imported foods. Those mechanisms
include monitoring and directed sampling (Canada); third-party audits, and
equivalency agreements, and limited entry posts for high-risk products (EU
countries); inspection based on food risk categories (Australia and New
Zealand); and import certificates (New Zealand). Presentations made to
the committee and its own investigation further support the existence of
a broad range of approaches to allocation of responsibility and coordina-
tion with other countries to ensure food safety (Appendix E). Designing a
coherent approach to working with other countries to ensure the safety of
imports is clearly important.

The committee found that the FPP does not articulate a clear approach
to the roles of private parties and other governments in ensuring food safety
for products imported into the United States. As discussed in Appendix E,
the United States maintains that its approach to imported foods stands
on the same general principles as its approach to domestic foods. It is the
responsibility of companies and importers to know the U.S. food laws
and regulations and to comply with them. However, the U.S. government
will ultimately be held accountable for a safe supply of both domestic and
imported foods.

The States

Given the size, complexity, and growth of the food industry in the
United States (more than 156,008 domestic food facilities [FDA, 2010],
more than 1 million food establishments [including restaurants and retail
stores*], and more than 2 million farms), it is unrealistic to expect that the

4 Personal communication, Chad Nelson, FDA, October 13, 2009.
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FDA could have enough resources to provide adequate surveillance and
inspection of the entire U.S. food supply (Mavity, 2009). The regulations
and programs of state and local (including tribal and territorial) govern-
ments have been a strong component of the U.S. food safety system for the
past century. State surveys conducted in 2001 and 2009 indicate the broad
scope of food safety activities conducted by the states, from collecting data
on food contamination and outbreak surveillance, to performing food and
feed inspections, to enforcing the laws and issuing recalls (AFDO, 2001,
2009). In fact, the FDA’s food safety knowledge (and therefore manage-
ment) could be enhanced by leveraging data collected by state and local
authorities on food safety inspections, disease outbreak investigations,
product safety, consumer perspectives, and enforcement actions. Doing
so, however, would require that programs be standardized and harmo-
nized; for example, standards for training of inspectors and data collection
would need to be in place. In the absence of truly harmonized programs
at the state and local levels, the FDA has instituted some mechanisms that
facilitate cooperation, such as the signing of confidentiality agreements,
contracts, or memorandums of understanding. Although these mechanisms
facilitate shared effort, they also have limitations in that funding is not
always available, and they are not always utilized.

As with the assignment of responsibility to industry, third parties,
and other countries, the FDA needs an overall strategic vision for when it
is desirable to rely on or partner with the states to ensure food safety as
well as what allocation of appropriate areas and levels of responsibility is
optimal. The committee found that the FDA lacks an overall regulatory phi-
losophy or road map for these choices. With a clear approach, the agency
might be able to expand its collaborations with state and local food safety
programs so these programs would be better recognized and utilized in the
national food safety system (see Chapter 7).

Examples of Mixes of Public and Private Responsibility

Clearly options for the choice and design of policy interventions (Steps 4
and 5 in a risk-based system) are broad, cutting across different mixes of
public and private responsibility for ensuring food safety. Researchers have
begun to analyze these diverse models for shared responsibility, particularly
as several countries have expressed their interest in newer, hybrid forms
of governance as a means of ensuring food safety more efficiently. As yet,
there have been no comprehensive comparisons of the effectiveness of these
alternative models, but several studies shed some light on the options cur-
rently in use.

The structure of private standards for food safety management has been
developing particularly rapidly in the last decade (Henson, 2008). Histori-
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cally, a no-intervention approach characterized by private standards set on
a business-to-business basis was predominant. These approaches were either
national (e.g., Nature’s Choice by Tesco in the United Kingdom, Field-to-
Forks by Marks and Spencer in the United Kingdom, Filiere Agriculture-
Raisonnée by Auchan France) or international (e.g., Wal-Mart and Nestlé).
Recently, a self-regulatory approach characterized by joint standards used
by a group of suppliers or retailers, frequently with third-party certification,
has been gaining ground. Examples of these joint standards include, at the
national level, the Dutch HACCP, the BRC Global Standard, Assured Food
Standards, Qualitidt und Sicherheit (the “QS system”), and Integrate Keten
Beheersing. At the international level, they include the International Food
Standards, SQF 1000/2000/3000, and GlobalGAP (formerly EuroGAP)
(Henson, 2008).

A study conducted for the Food Standards Agency in the United
Kingdom documents a mix of private and public responsibility in use across
the United Kingdom, the United States, Canada, and Australia (Fearne et
al., 2006; Garcia-Martinez et al., 2007). The United Kingdom has been
active in thinking about and experimenting with different mixes of respon-
sibility. An example is the Zoonoses Action Plan Salmonella Programme for
pigs. In this case, standards setting was private (voluntary), with funding
from the government and a multistakeholder group advising on ongoing
developments. Implementation was private, with funding and facilitation
from the government. Enforcement and monitoring were private as well (as
part of farm assurance scheme requirements), with the public sector provid-
ing on-farm support and advice to high-risk producers. A further example
of exploration of alternative public—private mixes is the voluntary HACCP
Advantage program in Ontario, Canada. Here, the standards setting was
public—private, the system was introduced through educational programs
led by the government, and enforcement and monitoring were conducted
through private, third-party audits.

An example of exploration of different mixes of public and private
responsibility from the United States is a series of efforts the FDA has con-
ducted to assess the value of third-party certification systems as a tool to
verify the compliance of foreign food companies with U.S. food laws. Such
exploratory efforts are recommended in the Action Plan for Import Safety:
A Roadmap for Continual Improvement (Interagency Working Group on
Import Safety, 2007), as well as in the 2007 FPP. The FDA conducted a pilot
study to evaluate voluntary third-party certification programs for imported
aquaculture shrimp. The FDA envisioned that such a program could help
the agency make decisions about the safety of imported foods, such as
prioritizing inspections and sampling. The pilot program was conducted in
two phases. During Phase I, participants were paper audited and selected on
the basis of a set of criteria, with six certification bodies selected. Phase II,
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involving onsite audits and targeted sampling, was scheduled to be com-
pleted and evaluated in July 2009. The committee was not given any results
of this pilot program and was unable to evaluate it as an approach to
shared responsibility for food safety.

KEY CONCLUSIONS AND RECOMMENDATIONS

Food safety in the United States is the responsibility of suppliers,
farmers, food handlers, processors, wholesalers and retailers, food service
companies, consumers, third-party organizations, and government (federal
and state) agencies in both the United States and abroad. It is, therefore,
unrealistic to expect the FDA, or any government agency, to have sufficient
resources to manage food safety without the help of others who share this
responsibility.

A risk-based approach to the choice and design of interventions (Steps 4
and 5 in a risk-based system) requires a comprehensive understanding of
the policy intervention tool kit and a road map for choosing and designing
interventions. Further, developing an approach to defining the roles of other
responsible parties is a component of strategic planning in a risk-based food
safety system. In essence, this road map should also serve to assign shared
responsibility among the federal government, the private sector, third par-
ties, the governments of other countries, the states, and consumers. The
design of novel approaches to governance to achieve food safety is cur-
rently the subject of experimentation by other governments and debate by
scholars.

The committee found that the FDA has made ad hoc efforts in this
direction but does not have a clear regulatory philosophy for assigning
responsibility for food safety or a comprehensive strategy for choosing the
level and intensity of interventions as part of strategic planning in a risk-
based approach. The committee offers the following recommendations to
address these shortcomings.

Recommendation 4-1: To ensure food safety, the FDA should develop a
plan for defining the extent of and form for sharing responsibilities with
the states, the private sector, third parties (e.g., independent auditors),
and other countries’ governments.

Recommendation 4-2: The FDA should develop a comprehensive strat-
egy for choosing the level and intensity of policy interventions needed
for different food safety risks. Criteria for choosing the level and
intensity of policy interventions and a plan for evaluating the selected
interventions should be developed with transparency, stakeholder par-
ticipation, and clear lines of communication.
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Part III

Implementation of the
New Food Safety System






Creating an Integrated Information
Infrastructure for a
Risk-Based Food Safety System

storage, retrieval, exchange, interpretation, and use of information—

and information technology (IT) are critical to the success of a risk-
based decision-making system.! If the U.S. Food and Drug Administration
(FDA) is to implement a risk-based approach in fulfilling its regulatory
mission, it must know what is happening in the arena it regulates; that is,
data from the food enterprise must be appropriately collected, integrated,
and analyzed. To allocate resources, understand and prevent food safety
problems, and drive continual improvements in public health, a risk-based
system requires accurate, reliable, secure, and timely information that is
accessible, within appropriate limits, to all stakeholders in the food safety
system. The importance of information to the food safety enterprise has
been recognized by the White House Food Safety Working Group as one of
the three principles guiding the development of a modern, coordinated food
safety system: “High-quality information will help leading agencies know
which foods are at risk; which solutions should be put into place; and who
should be responsible” (FSWG, 2009, p. 3).

As described in this chapter, large quantities of data related to food
safety are already being collected. Yet, as has been highlighted by others,
the FDA is facing an information crisis and currently lacks the necessary
infrastructure to efficiently process, manage, protect, integrate, analyze, and
leverage the large volume of data to which it has access. This deficiency
hampers the agency’s ability to achieve its mission and increases both costs

Information science—a term that refers to the collection, organization,

1 In this chapter, the terms “data” and “information” are used interchangeably.
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and the likelihood of regulatory errors (FDA Science Board, 2007). Much
of the data is “stovepiped” into stand-alone databases that are not acces-
sible within and across government agencies, including the FDA (Taylor
and Batz, 2008; FDA Science Board, 2009). A lack of resources, legal con-
straints, nonstandardized data collection, varied data formats, incompatible
IT systems, a sense of ownership by the group that collects the data, and a
culture that often uses publication rather than rapid information release as
the basis for evaluating performance have been identified as contributing
to the persistent problems with data sharing (Taylor and Batz, 2008; FDA
Science Board, 2009). For example, the FDA apparently has the regula-
tory authority to require that all data be submitted electronically and to
specify the format of these data submissions, but it may not have sufficient
resources to implement such electronic standards (FDA Science Board,
2007). It has been noted that inspection reports are often handwritten and
take a long time to enter into the electronic system, databases sometimes
contain incorrect or contradictory information, and data analysis is slow
(FDA Science Board, 2007; GAO, 2009). The Science Board has also stated
that requirements need to be developed in conjunction with stakeholders
who will be making the submissions. Finally, the FDA lacks the neces-
sary tools to store, search, model, and analyze data (FDA Science Board,
2007).

Generating and providing timely access to the appropriate data is chal-
lenging for any food regulatory agency because of the complexity of data
needs, coupled with the diverse types of information from multiple sources
and scientific disciplines. Also, the committee recognizes the challenge for
government officials to be expeditious about communicating with stake-
holders while also ensuring accuracy. In some instances, moreover, depend-
ing on the nature of the data and the needs of the user, release to others
may justifiably be delayed because of the time needed to either interpret
data or mask confidential information. As explained later in the chapter,
however, the committee found that some delays that occur in the current
system are not justifiable.

Recognizing these challenges, moving forward with a risk-based food
safety system will require the development of an integrated information
infrastructure that provides a relatively uninhibited flow of high-quality,
relevant information (see Chapter 3). In the context of this report, an inte-
grated information infrastructure refers to one that is strategically designed
to facilitate the systematic collection, integration, management, storage,
analysis, interpretation, and communication of the information needed to
support a risk-based food safety management system, and also one that has
the flexibility and accessibility to meet the varied and changing information
needs of a diverse set of users.

This chapter outlines the key types of data needed to support risk-based
decision making. In addition, it briefly illustrates the breadth of food safety
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data that are being collected by government and other parties as well as
gaps and challenges in the collection of these data. A particular barrier
to achieving an efficient, risk-based food safety system that is discussed
extensively in the chapter is the lack of data sharing. Finally, the chapter
describes the elements that are critical to designing and implementing an
integrated information infrastructure that can support a risk-based food
safety management system. These elements include strategic planning to
assess data needs and plan study designs as well as data analysis and com-
munication, mechanisms to allow for timely sharing of quality data, a mod-
ern IT infrastructure, and the human capacity to collect, analyze, manage,
and communicate the data.

THE ROLE OF DATA IN A RISK-BASED
FOOD SAFETY MANAGEMENT SYSTEM

At its core, the FDA is a public health agency, and the ultimate goal
of protecting the public health should be its highest priority. To support
the achievement of this goal, the FDA’s information infrastructure should
provide a foundation for risk-based decision making in all aspects of food
safety management.

Data will be needed to implement the steps in the risk-based approach
delineated in Chapter 3. In strategic planning (Step 1 of the risk-based
approach), the FDA will need access to high-quality and timely data to
identify the key public health objectives on which its food safety program
will be centered. At the highest level, these public health objectives will be
consistent with national public health objectives, such as those articulated
in Healthy People 2020, which include “reduc[ing] the number of outbreak-
associated infections caused by food commodity group” (including dairy,
fruits/nuts, and leafy vegetables)> (HHS, 2009). However, the FDA will
also pursue specific intermediate outcomes, such as the reduction of methyl
mercury in foods, that will serve as the basis for its targeted risk manage-
ment programs. The establishment of these objectives should be based on
data acquired in the field, such as data on contamination or foodborne
illness.

The process of public health risk ranking (Step 2) will also require
data. For example, as discussed in Chapter 3, foodborne illness attribu-
tion models are crucial to public health risk ranking because they provide
the bridge between public health impact and risk in the food continuum.
However, developing such models requires a comprehensive data collec-

2See http://www.healthypeople.gov/hp2020/Objectives/ViewObjective.aspx?1d=487&
TopicArea=Food+Safety& Objective=FS+HP2020%¢€2%80% 937& TopicAreald=22 (accessed
October 8, 2010).
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tion system that integrates data from various sources and harmonizes the
categorization of foods, as well as the methods used to produce, process,
and distribute those foods (NRC, 2009).

Data collection and subsequent analyses are the outcomes of Step 3 of
a risk-based system (targeted information gathering). In carrying out this
step, risk managers must identify and consider additional criteria upon
which risk-based decision making will be based and, for each high-priority
and/or uncertain risk, determine the need for collecting additional informa-
tion. Such additional data may encompass virtually any (and all) of the data
types noted below. These data then form the basis upon which intervention
analysis (Step 4) can proceed, which may also involve the collection of
even more information in an effort to evaluate the efficacy and feasibility
of candidate control options.

Finally, data must be collected to measure the efficacy of specific inter-
ventions, the overall food safety system, and the risk-based approach in
achieving national and agency-specific public health objectives (Step 6).
Crucial to this process is the collection of information that can directly
relate interventions to specific public health outcomes, including epidemio-
logical data and associated attribution models.

Ultimately, the FDA’s purpose in collecting food safety data is to better
understand the distribution and determinants of foodborne illness, priori-
tize the determinants based on their public health impact, and develop inter-
ventions for the determinants and thereby control foodborne illness. In fact,
understanding the epidemiology of foodborne illness is necessary to support
the ability to make informed, risk-based policy decisions and allocate food
safety resources appropriately. In turn, a risk-based decision-making pro-
cess will improve knowledge of the epidemiology of foodborne illness and
drive continual improvements in public health. As defined by Last (1995,
p. 62), epidemiology is “the study of the distribution and determinants of
health-related states or events in specified populations, and the application
of this study to control of health problems.” As noted by Havelaar and
colleagues (2006, p. 9), “epidemiology is now largely a quantitative science
that extensively uses statistical (associative) models to explore the relation
between risk factors and disease.”

DATA NEEDS FOR A RISK-BASED SYSTEM

To meet the needs of a risk-based system, data would ideally be collected
at each point along the food production continuum—on the farm, in process-
ing, during distribution, at retail, and in the home. A variety of data sources
can contribute to an understanding of the epidemiology of foodborne illness,
including data collected through surveillance, behavioral studies, analytical
research, and traditional epidemiological studies. The types of data collected
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might include foodborne pathogen levels and transmission routes in animals,
plants, food products, humans, and the environment; current industry and
consumer practices, including behaviors and attitudes; and the efficacy of
candidate intervention approaches at all phases of the continuum. There
is also a need for epidemiological data to support estimates of the overall
burden of foodborne illness and the proportion of such illness associated
with specific vehicles (foods) and transmission routes (i.e., foodborne illness
attribution). A regulatory agency might decide to include other factors in its
risk-based approach as well, such as the costs and benefits of implementing
specific interventions, even though those factors are not directly related to
public health. These data types can be broadly categorized as behavioral,
economic, food production, and surveillance data. The importance of each
type of data for a risk-based system is discussed further in the following
subsections. To maximize the utility of these diverse surveillance systems,
there must be an integrated information infrastructure that, through strate-
gic planning, facilitates informed data collection and promotes standards for
data exchange. Effective collection of these types of data will require active
research—including basic, population, and clinical research—as outlined in
Chapter 6.

Behavioral Data

Behavioral data are critical to understanding routes of transmission,
implementing intervention strategies to change behavior, developing risk
communications, improving public health response, and evaluating inter-
ventions. As discussed in Chapter 9, behavioral data are ultimately essen-
tial for developing strategies that will enable the FDA to communicate
effectively with diverse audiences under a wide range of circumstances and
through multiple communication channels. For example, the attitudes, per-
ceptions, and behaviors of the general public and food industry personnel
can impact their compliance with recommended food safety interventions,
such as safe food-handling practices (Medeiros et al., 2001; Pilling et al.,
2008). Likewise, understanding the attitudes, perceptions, and behaviors
of public health personnel—including physicians, laboratory personnel,
and government officials—can help identify ways to improve public health
response.

Economic Data

In a risk-based system, data on benefits and costs are combined for use
in cost-effectiveness and cost-benefit analyses of alternative policy inter-
ventions. Economic data can be used to measure and understand several
important dimensions of a risk-based food safety system. These data may
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be thought of as measuring factors that affect the demand for safer food by
individuals and by society as a whole on the one hand and factors that affect
the supply of safer foods on the other. The demand for food safety arises in
part from the costs of foodborne illness in terms of medical treatment, lost
productivity due to mortality and morbidity, and other costs, such as loss
of leisure time or burden on family members due to illness (Majowicz et
al., 2004; Frenzen et al., 2005; Kemmeren et al., 2006; USDA/ERS, 2009).
In addition to avoiding these costs, individuals or society may be willing
to pay for (i.e., demand) improved safety based on the well-being or peace
of mind associated with safer foods (Shogren et al., 1999). On the supply
side, economic data can be used to measure the potential and actual costs
of actions intended to supply safer foods, as well as to gain insight into
incentives for countries and companies to invest in food safety. These data
on incentives include domestic and international market impacts from the
incidence of foodborne pathogens, from outbreak incidents in total, and as
distributed across the supply chain. Examples of such impacts include the
loss of market share by food producers in domestic markets due to the loss
of reputation for safety and loss of export markets. Data that can help in
understanding these effects include farm cash receipts, total value at retail,
value of exports, value of imports, proportion of domestic consumption of
food products produced domestically, and information on key export and
import markets (Ruzante et al., 2009).

Food Production Data

To support risk-based decision making, the FDA needs to have infor-
mation that relates to the production, processing, and storage of foods,
including the size of the regulated industry and the distribution channels.
For example, the FDA needs to understand current industry practices,
including best practices, intervention strategies, and emerging technologies.
The agency also needs to know the prevalence of foodborne pathogens
throughout the food production, processing, and distribution chain. In
fact, in support of the functions of the Office of Regulatory Affairs (ORA),
including routine inspection activities, the FDA collects a large amount
of data for both regulatory and nonregulatory purposes that may address
these types of questions.

Data are also collected by the industry in support of safety control
systems such as Hazard Analysis and Critical Control Points and routine
microbiological monitoring. In addition, industry data collected by the
academic and government research sectors are a rich source of information
that can be used to estimate the prevalence and levels of pathogens and
toxins in the food supply, evaluate the efficacy of intervention strategies,
model risk and its mitigation, and identify consumer behaviors and market
trends. All these data collected throughout the food production continuum
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can be used to inform attribution and risk models, aid in the allocation of
agency resources, and provide evidence of data gaps to inform future data
collection efforts, among many other purposes.

Surveillance Data

For purposes of this report, “surveillance” refers to the ongoing, sys-
tematic? collection and analysis of contaminant, public health, and molecu-
lar data throughout the farm-to-fork continuum for use in preventing
and controlling foodborne illness. Surveillance is a critical component of
a risk-based food safety system in that it improves overall understanding
of the epidemiology of foodborne illness. Specifically, surveillance can be
used to establish a baseline level of foodborne illness, identify goals for its
reduction, and provide a means by which to measure the impact of inter-
ventions on its control. Given resource limitations, the risk-based approach
recommended in this report is essential as a tool to prioritize surveillance
efforts.

Animal, food, environmental, human, public health, molecular, and
behavioral (see p. 151) surveillance are all needed to respond to food safety
crises, monitor food safety outcomes, and assess the effectiveness of the
food safety system. Surveillance of animal populations, the food supply,
and the environment is almost always undertaken with an eye to identifying
sources of contamination and their subsequent transmission from a food
animal to product(s) that will ultimately be consumed by people. Surveil-
lance of human populations is used to better characterize the burden of
foodborne illness and identify the relative importance of particular expo-
sures (e.g., foods, transmission routes). Public health surveillance provides
important insights into current medical, laboratory, and general public
health practices, such as reporting and outbreak investigations. Molecular
surveillance systems, such as PulseNet and VetNet, combine the methods
of molecular biology with those of epidemiology to establish associations
between contaminated food and illness when they are separated in space
or time.

GAPS AND CHALLENGES IN THE CURRENT
DATA COLLECTION SYSTEMS

Implementing an effective risk-based system, and developing the food-
borne illness attribution models needed to support such a system, will
require a comprehensive information infrastructure that integrates data

3 In this context, the term “systematic” means that the surveillance is conducted in an or-
derly fashion, not haphazardly. For example, under certain circumstances, passive surveillance
can be considered systematic, if it is conducted under some minimum established standards.
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from various sources, harmonizes the data collected through the use of
data standards, and finally analyzes, interprets, and disseminates those
data in such a manner that they can be used to monitor and evaluate
the overall food safety system. As evidenced by the following discussion,
such a comprehensive system does not currently exist in the United States,
compromising the FDA’s capacity to fulfill its mission of protecting public
health from hazards transmitted through the food supply. Current efforts
to develop a risk-based food safety system are significantly limited, despite
the fact that vast amounts of food safety data are already being collected.
In recent years, several studies have evaluated the state of the FDA’s sci-
ence and information infrastructure and identified a number of problems
(see Appendix B). While these problems have been well documented, it
has been suggested that they persist because of a lack of commitment and
inadequate investment that stem from legislative and policy inaction (FDA
Science Board, 2007; Taylor and Batz, 2008).

A detailed description of the complexity and challenges of the data col-
lection systems currently used to ensure food safety in the United States is
given in the report Harnessing Knowledge to Ensure Safe Food: Opportuni-
ties to Improve the Nation’s Food Safety Information Infrastructure (Taylor
and Batz, 2008%). These challenges are discussed briefly below.

Fragmented Data Collection

The data needs of the nation’s food safety system are currently being
met through a patchwork of diverse data collection systems and networks
that generate vast amounts of food safety data (for an extensive review see
Taylor and Batz, 2008). Often, the collection of data is not comprehensive
or designed to support a risk-based approach. Table 5-1 illustrates the
breadth of the salient data by listing examples of U.S. public health-related
data collection programs and networks in which the FDA is the lead or par-
ticipates. Table 5-2 shows examples of the systems currently used to collect
the different types of data outlined in the previous section, including some
of the systems listed in Table 5-1, as well as shortcomings of these systems
identified by the committee.

As part of its food regulatory function, the FDA collects some data,
including microbiological samples, for the food products it regulates. With
coverage in every state and territory, the FDA’s field personnel and delegates
are well positioned to generate and provide data that could be used in the
agency’s risk-based decision making. However, because field personnel do
not have a daily presence in the regulated facilities, the FDA has limited
opportunities to collect data outside of its routine regulatory efforts. With

4 See www.thefsrc.org.
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TABLE 5-1 Examples of U.S. Public Health-Related Data Collection
Programs and Networks

Aflatoxin Testing
Program

CAERS (CFSAN Adverse
Events Reporting System)

CIFOR (Council to
Improve Foodborne
Qutbreak Response)

Under memorandums of understanding (MOUs), the U.S.
Department of Agriculture’s (USDA’s) Food Safety and
Inspection Service (FSIS) provides appropriate U.S. Food and
Drug Administration (FDA) district offices with the results
of aflatoxin analysis for domestic and imported peanuts,
imported in-shell pistachios, and imported in-shell brazil
nuts in lots that may be subject to action under the Federal
Food, Drug, and Cosmetic Act (FDCA) and with an analysis
certificate on any lot upon request. The FDA will also notify
the Agricultural Marketing Service (AMS) of the criteria it
will use concerning total aflatoxin levels in lots to determine
whether they may be subject to action under the FDCA.

The Center for Food Safety and Applied Nutrition (CFSAN)
Adverse Events Reporting System (CAERS) team monitors all
individual postmarketing surveillance adverse event reports
related to CFSAN-regulated products. Reviewers in CFSAN’s
program offices assess these reports and work closely with
program experts and researchers throughout CFSAN and the
FDA. CAERS tracks what products and ingredients may be
harmful and conveys this information to industry, consumers,
and other interested parties. The CAERS adverse event data
permit CFSAN to do trend analysis on multiple adverse events
and to track rarer product-related adverse events that may
occur over several years.

CIFOR is a working group that seeks to improve performance
and coordination among federal, state, and local agencies with
respect to routine surveillance of foodborne illness, foodborne
outbreak detection and response, laboratory methods for
detecting and measuring foodborne pathogens, and foodborne
illness prevention, communication, and education at the state
and local levels. The council includes representatives of the
U.S. Centers for Disease Control and Prevention (CDC), the
FDA, USDA, the Association of Food and Drug Officials, the
Association of Public Health Laboratories, the Association

of State and Territorial Health Officials, the Council of State
and Territorial Epidemiologists, the National Association of
County and City Health Officials, the National Environmental
Health Association (NEHA), and the National Association

of State Departments of Agriculture. CIFOR also includes

an industry workgroup composed of 16 leaders from food
production, restaurant, and retail companies.

continued
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TABLE 5-1 Continued

EHS-Net (Environmental ~ EHS-Net is a CDC-coordinated collaborative forum

Health Specialists of environmental health specialists who work with

Network) epidemiologists and laboratories to identify and mitigate
environmental factors that contribute to foodborne illness
and other disease outbreaks. Its goals include translating
investigatory findings into improved food safety prevention
efforts using a systems-based approach and strengthening
relations among epidemiology, laboratory, and environmental
health programs.

e¢LEXNET (Electronic This web-based information network, coordinated by the FDA,
Laboratory Exchange allows federal, state, and local food safety officials to compare,
Network) share, and coordinate laboratory analysis findings. It is also

the data capture and communication system for the Food
Emergency Response Network (FERN). eLEXNET provides
the necessary infrastructure for an early warning system that
identifies potentially hazardous foods and enables health
officials to assess risks and analyze trends.

Epi-Ready This nationwide team-training initiative, led by CDC and
NEHA, provides up-to-date foodborne illness outbreak
investigation and surveillance training to public- and private-
sector environmental health professionals, as well as other
professionals who collaborate in conducting foodborne illness
outbreak investigations.

Epi-X (Epidemic Run by CDC, Epi-X is a web-based surveillance

Information Exchange) communication tool for public health professionals. It enables
public health professionals to access and share preliminary
health surveillance information and notifies them rapidly of
health events as they occur. Key features of Epi-X include
scientific and editorial support, controlled user access, digital
credentials and authentication, rapid outbreak reporting, and
support for multijurisdictional peer-to-peer consultation.

FERN (Food Emergency FERN is a network of local, state, and federal food-testing

Response Network) laboratories that responds to emergencies involving biological,
chemical, or radiological contamination of food. It provides
a national surveillance capability designed to offer an early
means of detecting threat agents in the American food supply,
prepares the nation’s laboratories to respond to food-related
emergencies, and offers surge capacity for responding to
widespread, complex food contamination emergencies. FERN

is coordinated by both the FDA and USDA/FSIS.
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TABLE 5-1 Continued

FoodNet (Foodborne A collaboration among CDC, the FDA, USDA, and the ten
Diseases Active states participating in CDC’s Emerging Infections Program,
Surveillance Network) FoodNet has the goal of providing more accurate estimates

of foodborne illness associated with pathogens by conducting
active, population-based surveillance for foodborne

illness cases at ten sites. FoodNet has contributed to the
standardization of methods among laboratories and performs
targeted case control studies to identify risk factors for
pathogen-specific illnesses.

FoodSHIELD FoodSHIELD’s mission is to support federal, state, and local
government regulatory agencies and laboratories through web-
based tools that enhance threat prevention and response, risk
management, communication, asset coordination, and public

education.
MDP (Microbiological MDP is a national foodborne pathogen database program
Data Program) implemented in 2001. Through cooperation with state

agriculture departments and relevant federal agencies, MDP

is meant to collect, analyze, and report data on foodborne
pathogens for selected agricultural commodities. The FDA
provides technical assistance to enhance methods used by
MDP participants. Additionally, USDA/AMS informs the FDA
of any positive pathogenic findings detected through MDP.

NARMS (National NARMS was established in 1996 to monitor changes in
Antimicrobial Resistance  the susceptibility of select bacteria to antimicrobial agents
Monitoring System) of human and veterinary importance among foodborne

isolates collected from humans, animals, and retail meats.
NARMS is a collaboration between three federal agencies
including FDA’s Center for Veterinary Medicine (CVM), CDC
and USDA. NARMS also collaborates with antimicrobial
resistance monitoring systems in other countries, including
Canada, Denmark, France, Mexico, the Netherlands, Norway,
and Sweden, so that information can be shared on the

global dissemination of antimicrobial resistant foodborne
pathogens. Molecular fingerprints of select foodborne bacteria
(Salmonella and Campylobacter) recovered via NARMS

are deposited into the CDC PulseNet databank for use in
identifying sources and spread of foodborne outbreaks. The
information from NARMS forms the basis for public health
recommendations for the use of antimicrobial drugs in both
food producing animals and humans. NARMS data also are
vital in disease outbreak investigations and can be used to help
create treatment guidelines for foodborne pathogens, thereby
ensuring better health outcomes.

continued
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TABLE 5-1 Continued

OutbreakNet/NORS OutbreakNet is a national CDC-coordinated network of
(National Outbreak local, state, and federal public health officials who investigate
Reporting System) outbreaks of enteric illness, including foodborne outbreaks.

State OutbreakNet members report findings of their foodborne
outbreak investigations to CDC through NORS, a national
web-based reporting system that tracks foodborne, person-to-
person, animal contact, waterborne, and norovirus outbreaks.
Prior to NORS, states reported foodborne outbreaks through
the Electronic Foodborne Outbreak Reporting System. In
2008, the FDA and CDC executed an MOU under which the
FDA provides two contract employees to the OutbreakNet unit
at CDC for the purpose of mining and analyzing CDC data

to address the FDA’s policy and programmatic questions and
support its regulatory mission and public health interventions.
A plan of work was developed and implemented beginning

in late fall 2008. Biannual reports are made to the FDA on
progress in the plan’s implementation. Examples of topics
being addressed are attribution of outbreaks due to raw milk
and raw milk cheese versus all dairy and produce attribution
classified by produce type.

PDP (Pesticide Data Under USDA/AMS’s PDP, a collaboration with the U.S.
Program) and National Environmental Protection Agency (EPA), the FDA is notified
Residue Program of apparent food-related violations that are detected by PDP

for follow-up, as warranted. Under USDA/FSIS’s National
Residue Program, the FDA is notified of apparent residue
violations in meat, poultry, and egg products for follow-

up with the responsible firms. The FDA’s pesticide residue
data are provided to and used by EPA to support EPA’s
pesticide tolerance reassessments, required under the Food
Quality Protection Act of 1996. When FDA pesticide residue
findings indicate pesticide misuse (a violation of the Federal
Insecticide, Fungicide, and Rodenticide Act, which is enforced
by EPA), the FDA notifies EPA for follow-up as warranted.
Currently, as mandated by the Food and Drug Administration
Amendments Act of 2007, an MOU among the FDA, USDA’s
AMS and FSIS, and the U.S. Department of Commerce is being
developed so that AMS and FSIS pesticide residue monitoring
data will be included in the FDA’s pesticide residue monitoring
program.
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TABLE 5-1 Continued

PetNet

PulseNet (National
Molecular Subtyping
Network for Foodborne
Disease Surveillance)

Total Diet (TDS) Study

VetNet

PetNet is a proposed network that would be developed by
CVM to report disease outbreaks in companion animals or
contamination incidents concerning pet food or animal feed.
In March 2009, a working group—including representatives
of CVM, CDC, USDA, the U.S. Department of Homeland
Security, and public health and feed control officials from the
states—was formed to combine expertise in epidemiology,
veterinary medicine, emergency response, feed regulation, and
laboratory analyses and charged with the development and
implementation of PetNet. The target date for implementation
is August 2010.

Established by CDC in collaboration with state public health
laboratories, PulseNet is an early warning system for outbreaks
of foodborne illness, consisting of a national network of public
health laboratories that perform deoxyribonucleic acid (DNA)
fingerprinting on foodborne bacteria. Comparison of DNA
patterns permits analysts to connect cases to a common source.

In this ongoing market basket survey, conducted by the

FDA, samples of approximately 280 core foods in the U.S.
food supply are collected and analyzed to determine levels of
various contaminants (such as acrylamide and perchlorate) and
nutrients in those foods. Data provided by the TDS have been
used by regulatory agencies to estimate exposures to chemicals
in foods, to perform risk assessments, and to establish policy.

VetNet, a database maintained by USDA’s Agricultural
Research Service (ARS), was modeled after PulseNet and
serves as USDA’s pulsed-field gel electrophoresis (PFGE)
pattern library. VetNet uses PFGE to subtype animal specimens
submitted to NARMS and samples collected from federally
inspected meat and poultry establishments for nontyphoidal
Salmonella and Campylobacter. Combined data from VetNet
and PulseNet could be used in outbreak investigations and
surveillance efforts; however, data sharing issues have limited
the usefulness of VetNet in this way. In 2007, an MOU among
FSIS, ARS, and CDC was signed to help improve data sharing,
but the effectiveness of this agreement has not been evaluated.




160

ENHANCING FOOD SAFETY

TABLE 5-2 Examples of Current Data Collection Systems and Associated

Shortcomings

Type of Data

Examples of Current
Data Collection
Systems

Shortcomings

Behavioral
(see Chapter 9)

Economic

Food
Production
(nonregulatory,
collected by
industry)

Food
Production
(regulatory or
nonregulatory,
but collected by
government)

Food Safety Survey

Only ad hoc
collection of this
type of data

Data on levels
or presence of
pathogens (or
pathogen indicators)
in ingredients

Data collected by
industry with regard
to juice Hazard
Analysis and Critical
Control Points or
low-acid canning
process

Data collected
on traceability
to comply with
Bioterrorism Act

Selected pathogens
in domestic and
imported fresh
produce

e Government funding is not adequate.

e Substantial delays are incurred because of the
1990 Paper Reduction Act, which includes
unnecessary barriers to approval of study
designs.

e Data often are not collected or are collected
ad hoc to meet Office of Management and
Budget requirements.

e Estimates often have many uncertainties.

e Industry is reluctant to share data for fear of
regulatory action if a contaminant is found.

e Industry fears that competitors will derive
some advantage from the information shared.

e The amount and type of data collected
vary among and within sectors of the food
industry.

e Smaller producers, processors, etc. have
limited ability to collect and analyze data.

e Problems with using data may occur when
data standards do not exist or are not
followed.

e The capability for electronic reporting of data
is lacking.

e Data collected at the state level are not
utilized to drive a risk-based approach.

e At the U.S. Food and Drug Administration
(FDA), collection is led by the Office of
Regulatory Affairs and based on an annual
work plan. Participation of the FDA program
centers with regard to data needs for a risk-
based approach is questionable.

e Data collection opportunities are minimal
because of the low rate of inspection.

e Problems with using data collected for
regulatory purposes may occur if design or
data standards are inadequate.

e Adequate information technology systems
with which to share and analyze data on a
real-time basis are lacking.
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TABLE 5-2 Continued

Examples of Current

Data Collection
Type of Data Systems

Shortcomings

Surveillance Molecular-based

e VetNet

e PetNet

e PulseNet
(National
Molecultar
Subtyping
Network for
Foodborne
Disease
Surveillance)

Contaminants

e Aflatoxin testing

o Desticide Data
Program

e Total Diet Study

* Microbiological
Data Program

Collection of data is especially lacking at the
farm and retail levels.

VetNet consists of data on isolates obtained
through the U.S. Department of Agriculture’s
regulatory testing program for slaughter and
processing establishments.

VetNet is not integrated with PulseNet,
hindering the ability to use the data to develop
attribution models.

PetNet is in development, and how it will

be integrated with VetNet and PulseNet is
unclear.

Clinical data, which would be useful for risk
ranking, are not collected.

Data cannot be used to estimate the incidence
of specific pathogens.

Most data are not collected routinely, except
for some commodities (e.g., sprouts).

Very little data are collected on farms or retail
establishments.

continued
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TABLE 5-2 Continued

Examples of Current
Data Collection

Type of Data Systems Shortcomings
Surveillance Acute clinical e Resources for food safety vary by state and
(continued) outcomes local jurisdiction.
e Center for Food e There are no standard procedures, only
Safety and guidelines, for investigating a local or
Applied Nutrition multistate outbreak. Although guidelines often
Adverse Events are followed as if they were legal standards,
Reporting System procedures and participation still vary by state
¢ Foodborne and local jurisdiction.
Diseases Active e Lack of communication between
Surveillance epidemiologists and laboratory analysts may
Network delay investigations.
e Epidemic e Communication between the FDA and
Information relevant industries varies by state and local
Exchange jurisdiction.
e Norovirus e Etiology is not identified in more than 50% of
Outbreak outbreaks.
e OutbreakNet e Data availability is often delayed by months
or years.

e The reporting rate to state or local
departments varies because of various factors,
including a lack of testing or reporting by
physicians or others.

e Although summaries are available from
the U.S. Centers for Disease Control and
Prevention, raw data are not easily accessible.

Long-term clinical e Identification of the long-term effects of
outcomes foodborne illnesses is not routinely performed
in the United States.

the exception of a few high-risk products, such as sprouts, the FDA gener-
ally has not required routine microbial surveillance of the foods over which
it has jurisdiction.

Molecular-based surveillance of microbial pathogens in foods is sparse,
particularly at the farm and retail levels. Laboratory and personnel resources
have not been made available for such testing and surveillance, and the
FDA has lacked the analytic capability to utilize such data optimally even
if they were collected. As part of the 1997 Food Safety Initiative, the FDA
did conduct companion microbiological surveys of selected imported and
domestic produce to examine the prevalence of selected foodborne patho-
gens. While the results of these surveys were used to guide regulatory
activities, they could not be used in quantitative risk assessment because of
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the low rate of contamination and the lack of quantitative and molecular
subtyping data.

In addition to relying on its own data collection, the FDA utilizes data
collected by systems (e.g., National Molecular Subtyping Network for
Foodborne Disease Surveillance [PulseNet]|, OutbreakNet, Foodborne Dis-
eases Active Surveillance Network [FoodNet|) managed by other groups,
such as the U.S. Centers for Disease Control and Prevention (CDC). These
systems, which collect data through nationwide passive or active surveil-
lance in several sentinel sites that are representative of the whole population
(IOM, 2003), are starting to address problems associated with the collec-
tion of human epidemiological surveillance data.

PulseNet is an example of a notable, albeit still imperfect, improvement
in the coordination and sharing of laboratory data among states and federal
agencies to conduct nationwide surveillance of foodborne pathogens. The
system has been instrumental in recognizing national outbreaks by linking
small numbers of cases in different states, which by themselves might not
have been further investigated, to similar small clusters in other states.
While other federal agencies have established companion data collection
systems for animal and food isolates (e.g., VetNet), data sharing between
these systems and PulseNet is inconsistent. Further, different methodologies
for subtyping, naming, and classifying isolate patterns have complicated the
FDA’s ability to use data from these other systems even if they were to be
fully accessible. As a result, it has not been possible to date to use molecular
data to track specific pathogens from farm to table to patient. If PulseNet
is to continue to play a significant role in the monitoring of disease occur-
rence, significant, ongoing funding must be committed to modernizing the
system. For example, pulsed-field gel electrophoresis, the technology that
serves as the basis for PulseNet, is increasingly antiquated.

OutbreakNet, another CDC system, also relies on information from
state and local health departments and works in partnership with PulseNet.
Foodborne outbreak reporting is useful for analyzing long-term trends for
pathogens not captured in other surveillance systems and for providing
summaries of outbreaks (IOM, 2003). OutbreakNet has played a pivotal
role in the identification of several national, multistate outbreaks, including
the 2006 E. coli O157:H7 outbreak associated with spinach. Recognizing
the limitations of state and local data and their importance to the efficacy
of nationwide foodborne illness and outbreak surveillance, the Institute of
Medicine has recommended enhancements to the outbreak investigation
and reporting of state and local health departments (IOM, 2003).

Unlike passive surveillance systems, CDC’s FoodNet is an active
population-based surveillance system that has improved foodborne illness
estimates, contributed to the standardization of methods among laborato-
ries, and identified risk factors for pathogen-specific illnesses through its
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targeted case control studies. In addition, FoodNet is particularly advanta-
geous for capturing data on illnesses that are underrepresented in passive
surveillance systems. For example, Campylobacter or Vibrio infections
rarely appear in outbreaks and often are not reportable (IOM, 2003).
Even so, FoodNet has its own limitations. For example, case ascertainment
is costly and currently neither rapid nor real-time, and the sentinel site
approach restricts the system’s geographic scope. It is also well recognized
that large numbers of cases are not identified because those affected often
do not seek medical attention. If medical attention is sought, the physician
frequently does not order a stool culture, or, if a stool culture is ordered, the
laboratory that receives the specimen may fail to screen for the pathogen
that infected the individual. FoodNet attempts to quantify underreporting
of foodborne illness through regular telephone-based community surveys
as well as periodic surveys of physicians and laboratories.

Regulatory agencies, such as the FDA, are highly dependent on human
disease surveillance systems, which in turn depend on data provided by
state and local health departments. Reporting practices, the intensity of
foodborne illness investigations, and the criteria for deciding which out-
breaks to investigate depend on local interests and resources, resulting in
foodborne illness reporting rates that can vary more than ten-fold among
states in any given year (CDC, 2009). As a result, disease surveillance
data available to the FDA are often inconsistent in quality and timeliness.
Reporting in general is slow, requiring weeks to months for data to be
transmitted from the local to the state to the federal level. Consequently,
summary data are posted and published intermittently, often many months
or years after a reporting period ends. For example, CDC’ 2007 Summary
of Notifiable Infectious Diseases was not made available publicly until
2009. Further, because of the variability in reporting by the states, summary
data cannot provide reliable estimates of disease prevalence. The lack of
standardization in the collection and analysis of data and diverse state and
local government capabilities have limited both the utility of these surveil-
lance systems and the speed with which the FDA has been able to respond
to recent outbreaks. Moreover, while data on public health practices among
the general public, physicians, and clinical laboratories are critical to risk-
based decision making, such data are collected only sporadically and usu-
ally do not include surveillance of the public health practices of federal,
state, and local government agencies (e.g., reporting practices). The com-
mittee concluded that, if the FDA is to utilize state and local government
data more reliably, standardization of state and local food safety programs
will be necessary (see Chapter 7).

Clearly, numerous data collection systems that generate large quantities
of data with direct applicability to food safety already exist. These systems
were created largely in response to specific needs and often put in place with
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no strategic forethought as to how the data would be analyzed and/or lever-
aged, through integration, to achieve the goals of the broader food safety
system. Once established, data collection systems frequently have become
institutionalized, even if the data being collected are of questionable quality
and utility. When new questions arise, there is a tendency to try to retrofit
existing systems to address them. While this approach may meet short-term
data needs, it often compromises the ability to evaluate trends over time and
limits the generalizability and interpretability of the data overall. In some
cases, data collection systems simply do not exist (e.g., surveillance for the
long-term health effects of foodborne illness) or are sparse (e.g., behavioral
data). Some types of data, particularly those generated by industry, have
been particularly difficult to acquire and will remain so until mechanisms
that can overcome these challenges are put in place.

Lack of Data Sharing Among Government Entities

A wide variety of government entities collect data on food-associated
hazards to humans and animals, but significant barriers to sharing those
data have been extensively documented (Taylor and Batz, 2008). One
barrier is federal and state laws, regulations, and policies that sometimes
restrict the sharing of data among government entities because of such
concerns as the protection of patient privacy, trade secrets, and confidential
business information. These laws, regulations, and policies vary markedly
among—and sometimes even within—different federal agencies. Personnel
from government agencies performing field investigations frequently lack a
firm understanding of the laws, regulations, and policies of their own agen-
cies (and those of their partners), and this lack of knowledge often hampers
coordination of efforts and leads to excessive withholding of information.

The failure of government entities to share food safety data sufficiently
within the bounds of the law appears to result not only from a misunder-
standing of legal obligations but also in part from institutional culture. This
observation is illustrated by the sometimes tense relationship between the
FDA and CDC. The two agencies agree (in theory) that they should share
all information with each other. They have entered into a memorandum of
understanding (MOU) (MOU 225-03-8001) that states the following:

Although there is no legal requirement that FDA and CDC exchange
information in all cases, FDA and CDC agree that there should be a pre-
sumption in favor of full and free sharing of information between FDA and
CDC. As sister public health agencies within the Department of Health
and Human Services, there are no legal prohibitions that preclude FDA or
CDC from sharing with each other most agency records in the possession
of either agency. (FDA, 2003)
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The committee learned, however, that the actual relationship between
the FDA and CDC falls far short of fulfilling this presumption of full and
free data sharing (Morse, 2009; Osterholm, 2009). In response to writ-
ten questions about information sharing between the agencies, the Center
for Food Safety and Applied Nutrition (CFSAN) provided the following
statement:

To determine what foods may be responsible for causing outbreaks, FDA
relies in part on epidemiological data from the [CDC] which, in large part,
relies on the states. CDC redacts confidential private patient information
from these data, as required by federal privacy laws, but otherwise there
are no legal constraints to the sharing of this information between CDC
and FDA because there is a signed confidentiality [MOU] between the
two agencies that allows for the free exchange of information. However,
sometimes there are delays in FDA’s receiving epidemiological data from
CDC because the states need to supply CDC with the data and CDC needs
time to compile the data, redact any confidential patient information, and
analyze, [sic] and interpret these data before sharing.’

CFSAN’s response illustrates the real and perceived barriers to infor-
mation sharing between CDC and the FDA. CDC appears to have informed
the FDA that “federal privacy laws” require CDC to redact confidential
patient information before providing data to the FDA. This redaction
of information delays data sharing; at worst, it prevents or delays the
FDA’s use of the information to protect public health. Federal law does
not require such redaction. The relevant statute, the Privacy Act, 5 U.S.C.
552a,° prohibits federal agencies from disclosing any personal record with-
out the consent of the person to whom the record pertains, but it contains
an explicit exception for disclosures “to those officers and employees of the
agency which maintains the record who have a need for the record in the
performance of their duties.” CDC and the FDA, as sister agencies within
the U.S. Department of Health and Human Services (HHS), fall within this
exception.” Of course, none of this is to suggest that patient-identifying
information should be shared between the agencies when there is no need

5 Personal communication, Chad Nelson, FDA, July 25, 2009.

¢ The Privacy Act of 1974, 5 U.S.C. § 552a(b)(1); The Health Privacy Rule of the Health
Insurance Portability and Accountability Act would not normally limit CDC’s authority to
share data with anyone because CDC is not a “covered entity” subject to that rule.

7 The Privacy Act incorporates the definition of the term “agency” from the Freedom of
Information Act, which in turns defines “agency” as “any executive department, military
department, Government corporation, Government controlled corporation, or other estab-
lishment in the executive branch of the Government (including the Executive Office of the
President), or any independent regulatory agency [emphasis added].” The Privacy Act of 1974,
5US.C. § 552a(f)(1).
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to do so. But sharing of confidential information is appropriate when
redaction by CDC would unduly delay the transmission of essential infor-
mation to the FDA in an emergency situation or would completely deny
the FDA information it needs to protect the public health. Consequently,
it is important for the agencies to understand that such redaction by CDC
is not legally required.

The MOU between CDC and the FDA (MOU 225-03-8001) appears to
assume that such confidential information may be shared between the agen-
cies, and it establishes a mechanism for doing so. For “routine requests for
information,” the agency seeking the information need only demonstrate, in
writing, why it needs the requested information, and the responding agency
“should only decide not to share information in response to [such] a request
if it has credible information and a reasonable belief that the requesting
agency may not be able to comply with applicable laws or regulations gov-
erning the protection of non-public information or with the principles or
procedures set forth in this MOU.” With respect to “emergency requests
for confidential information,” the MOU sets forth more flexible and expe-
ditious procedures, which include oral requests. The MOU explicitly cites
“a foodborne illness outbreak” as its one example of “emergency circum-
stances” (FDA, 2003).

CFSAN’s quoted response to the committee’s written questions sug-
gests that CDC fails to live up to the MOU’s presumption of “full and free
sharing of information” not only because of real or perceived legal limita-
tions but also, as suggested above, because of its institutional culture. The
response states that CDC withholds food safety data from the FDA until
it “analyzes” and “interprets” the data. There is no legal requirement or
public health justification for such a delay. The perception among some wit-
nesses questioned by the committee was that CDC employees are reluctant
to disseminate data, even to a sister agency, if early release of those data
might compromise their academic publishing opportunities.

The committee understands, but was unable to verify, that some states
may have data-sharing agreements with CDC that prohibit CDC from shar-
ing confidential data it has obtained from the states with additional parties,
perhaps even sister federal agencies such as the FDA. If such provisions do
in fact exist, in the new climate of a closer working relationship between
federal and state food safety authorities, greater sharing of information and
the development of ways to share information within the bounds of con-
fidentiality would be beneficial. To the extent that state laws prohibit the
sharing of confidential information with federal agencies altogether, even
when such sharing is necessary to protect the public health, reassessing such
laws to permit the creation of a truly cooperative and integrated food safety
system would be warranted.

Problems also appear to exist with respect to information sharing
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between the FDA and the U.S. Environmental Protection Agency (EPA),
which, unlike CDC, is not a sister agency within HHS. CFSAN reported
to the committee that during the 2008 incident involving the melamine
contamination of dairy powder imported from China, the EPA declined to
share the results of a melamine exposure assessment with the FDA because
that assessment “contained confidential commercial information not dis-
closable outside of EPA.”®

There is also evidence of substantial constraints and delays in the flow
of food safety information from the FDA to state and local governments.
The FDA’s responses to the committee’s questions on data sharing identify
several federal laws that restrict what food safety information it can share
with state and local authorities. These laws include the following:

e The Trade Secrets Act, 18 U.S.C. 1905, prohibits any federal
agency employee from divulging “in any manner or to any extent
not authorized by law any information coming to him in the course
of his employment or official duties . . . which information con-
cerns or relates to the trade secrets, processes, operations, style of
work, or apparatus, or to the identity, confidential statistical data,
amount or source of any income, profits, losses, or expenditures of
any person, firm, partnership, corporation, or association.”’

e Section 301(j) of the Federal Food, Drug, and Cosmetic Act
(FDCA), 21 U.S.C. 331(j), prohibits “revealing, other than to the
Secretary or officers or employees of the Department, or to the
courts when relevant in any judicial proceeding under this Act,
any information acquired under authority of [an enumerated list
of FDCA sections] concerning any method or process which as a
trade secret is entitled to protection. . . .”10

e The Privacy Act, 5 U.S.C. 552a, prohibits federal agencies from
disclosing any personal record without the consent of the person
to whom the record pertains.

The restrictions on data sharing established by these laws are not nec-
essarily as sweeping as they appear at first glance, however. For example,
the Trade Secrets Act applies only to disclosures “not authorized by law,”
and the FDA could by regulation “authorize” its employees to share vari-
ous types of information vital to food safety, provided it has been granted
the requisite authority by Congress to do so. Section 301(j) of the FDCA
applies, on its face, only to trade secrets and not to confidential commer-

8 Personal communication, Chad Nelson, FDA, July 25, 2009.
9 The Trade Secrets Act, 18 U.S.C. § 1905.
10 The Federal Food, Drug, and Cosmetic Act, 21 U.S.C. 331(j).
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cial information that does not qualify as a trade secret.!! Consequently,
this provision appears to bar FDA officers and employees from sharing
information concerning food formulas and manufacturing processes, for
example, but not from sharing distribution data needed to conduct trace-
back/trace-forward activities. The Privacy Act contains a number of poten-
tially relevant exceptions, the most important of which is the “routine use”
exception. Under this provision,'? an agency can disclose a record contain-
ing information about an individual without that individual’s consent if
the disclosure is for a “routine use” defined by regulation. An agency may
define the disclosure of a record as a “routine use” if the disclosure is for
any “purpose which is compatible with the purpose for which [the record]
was collected.”!3 Each agency thus has broad discretion under the Privacy
Act to decide when it is appropriate to disclose personal information.
These federal laws clearly present real obstacles to information sharing
between the FDA and state and local governments. One possible method
for facilitating such communications in light of these legal restrictions is
through the liberal use of commissioned officials in state and local govern-
ments. According to its regulations, the FDA may share “data otherwise
exempt from public disclosure” with “state and local government officials
commissioned pursuant to 21 U.S.C. 372(a),” which states that:

[t]he Secretary is authorized to conduct examinations and investigations
for the purposes of this Act . . . through any health, food, or drug officer
or employee of any State, Territory, or political subdivision thereof, duly
commissioned by the Secretary as an officer of the Department.

The FDA is understandably concerned that state and local officials

11 The FDA’s own regulations draw a distinction between a “trade secret” on the one hand
and “commercial or financial information that is privileged or confidential” on the other.
According to the regulations,

[a] trade secret may consist of any commercially valuable plan, formula, process,
or device that is used for the making, preparing, compounding, or processing of
trade commodities and that can be said to be the end product of either innovation
or substantial effort. There must be a direct relationship between the trade secret
and the productive process). 21 CFR 20.61(a)

By contrast,

[c]Jommercial or financial information that is privileged or confidential means valu-
able data or information which is used in one’s business and is of a type customarily
held in strict confidence or regarded as privileged and not disclosed to any member
of the public by the person to whom it belongs. (21 CFR 20.61(b))
1221 U.S.C. 552a(b)(3) (incorporating by reference 21 U.S.C. $52a(a)(7) and 21 U.S.C.
552a(e)(4)(D)).
1321 U.S.C. 552a(a)(7).
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with whom it shares confidential information will disclose that information
inappropriately. Under 21 CFR 20.84, commissioned officials are “subject
to the same restrictions with respect to the disclosure of such data and infor-
mation as any other [FDA] employee.” Nevertheless, CFSAN, in its answers
to the committee’s questions, noted that “due to their sunshine [openness]
laws, certain states are unable to keep such information confidential, which
limits FDA’s ability to share such information.”

With regard to the provision of information by state and local govern-
ments to the FDA, CFSAN told the committee that:

[t]here are legal restrictions on the sharing by state and local governments
of epidemiological data that may contain patient information that is con-
sidered confidential. This occurs with every outbreak investigation. . . .
We understand that these restrictions derive from state and federal patient
privacy laws. . . .14

Federal law may in fact limit information sharing by state and local
government entities in at least some instances. For example, the FDA public
information regulations, 21 CFR 20.63(b), state that:

[tlhe names and other information which would identify patients . . .
should be deleted from any record before it is submitted to the [FDA]. If
the [FDA] subsequently needs the names of such individuals, a separate
request will be made.!’

The committee does not know whether this regulation has prevented
or delayed the sharing of vital food safety information by state and local
governments with the FDA.

One oft-cited federal statute that, regardless of perception, does not in
fact appear to greatly inhibit the sharing of food safety information between
state and local governments and the FDA is the Health Insurance Portabil-
ity and Accountability Act (HIPAA). The HHS Privacy Rule implementing
HIPAA, 45 CFR Part 160 and Part 164, Subparts A and E, applies only to
“covered entities” specified in the statute, namely “health plans,” “health-
care clearinghouses,” and “healthcare providers.”'® Many state and local
agencies possessing epidemiological data do not fall within any of these
categories. To the extent that a state or local agency is a “covered entity,”
the Privacy Rule contains an explicit public health exception that would

14 Personal communication, Chad Nelson, FDA, July 25, 2009.

1521 CFR 20.63(b).

16 The Health Insurance Portability and Accountability Act of 1996, Public Law 104-191,
section 1172.
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apply in the context of a food safety emergency.!” HIPAA prevents the
disclosure only of patient-identifying information, so even when the statute
applies, it does not prohibit the dissemination of appropriately redacted
data (although the redaction process may cause delay). However, it should
be noted that state privacy laws may present a greater barrier to the sharing
of food safety information by state and local governments. They may cover
more types of entities and impose more stringent privacy requirements than
does HIPAA.!8

Access to Industry Data

Many food companies have carefully designed science-driven food
safety systems that produce a substantial amount of data that would be
of great value for risk-based decision making. Industry has, however, been
reluctant to share its data with the FDA. Barriers that limit the ease with
which data from industry could flow to the FDA include the proprietary
nature of such data, the absence of an appropriate information infrastruc-
ture to manage the data, and potential regulatory ramifications, the latter
of which is often cited as the most significant concern. In short, the FDA
has generally not been successful in accessing industry data, and although
the concept periodically arises as a point of discussion, the agency has made
no coordinated effort to overcome the barriers involved.

MOVING FORWARD: DESIGNING AND IMPLEMENTING
AN INTEGRATED INFORMATION INFRASTRUCTURE

Designing and implementing the integrated information infrastructure
necessary to support a risk-based food safety system will require an invest-
ment in information science, as well as an infrastructure that improves data
availability and quality and facilitates data standardization, harmonization,
and analysis. In 2007, the FDA Science Board recommended that the agency
collaborate with other government agencies to develop data standards and
large-scale sustainable data-sharing infrastructures that would allow the
timely integration and analysis of data critical to the agency’s mission (FDA
Science Board, 2007). Such an investment would reduce data gaps and
facilitate risk-based decision making while improving communication, the
integration of business processes, and interoperability. In the committee’s

1745 CFR 164.512(j). See also 45 CFR 164.512(f) (law enforcement exception).

18 HIPAA itself does not limit how strictly states may protect patient privacy. The HIPAA
Privacy Rule, by its own terms, does not preempt state law regarding the privacy of patient
health information to the extent that the state law is more stringent than the federal regula-
tions (45 CFR 160.203(b)). Moreover, some state laws may impose patient privacy limitations
on state and local government entities not covered by HIPAA.
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opinion, key elements necessary to initiate the transition to an integrated
information infrastructure include (1) strategic data collection, (2) the
accessibility of data, (3) the availability of a modern IT system, and (4) the
analytic capacity to design and maintain the system as well as to analyze,
interpret, and disseminate data generated by the system. These elements
are discussed briefly below. Chapter 11 examines potential organizational
changes to ensure that these elements are in place.

Strategic Data Collection

Accurate, reliable, secure, and timely data are the backbone of any risk-
based decision-making system. The types of data collected and the methods
employed in data collection should, ultimately, be driven by the specific
objectives and goals of the system. The data that could be collected are
virtually endless, making the strategic planning process critical. Strategic
planning is readily applicable to data collection and analysis; in fact, it is
necessary for the development of an integrated information infrastructure.
The strategic plan must address the following:

e the goals and ultimate uses of the data (attribution, public health
response, development of targeted interventions);

e the types of data needed to achieve those goals;

e an assessment of what data are currently being collected, as well as
their limitations and appropriateness;

e the data issues and gaps that must be addressed to achieve the
stated goals;
the priorities for collecting additional data;
the data collection methods and standards necessary for accessing,
integrating, and analyzing the various sources of data;

e the analytic capabilities necessary for collecting, integrating, and
analyzing the data; and

e the performance metrics that will be used to evaluate the data col-
lection and analysis system, including a quality assurance system.

The first step in the strategic planning process should be a compre-
hensive inventory and review of existing data collection systems without
regard for interinstitutional boundaries. Each data collection system should
be reviewed by FDA and non-FDA scientists to evaluate its relevance, fund-
ing, productivity, and programmatic benefits as they relate to the agency’s
mission. Such an approach would provide valuable information for the
strategic planning process and would, in essence, make data collection part
of the set of risk management tools available for agency use. To be effec-
tive, the strategic planning process will require input from multiple federal,
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state, and local government agencies, as well industry and nongovernmental
organizations (NGOs).

Data collection should not be performed simply for its own sake.
Decisions on data collection systems and the exact nature of the data to be
collected must be driven by the needs of the underlying risk-based decision-
making process. As discussed further in Chapter 11, the development of
appropriate and cost-effective data collection systems should, ideally, be
done in collaboration with other agencies and departments involved in
work with food safety, potentially through a single, unified center focused
on data collection and analysis. Data collection systems should be devel-
oped and evaluated within the risk-based decision-making process outlined
in this report. In the absence of a single food agency, it will be challenging
to formulate a strategic vision for developing and implementing the inte-
grated information infrastructure necessary to support a risk-based food
safety system. The FDA can and should take an active leadership role in
the development and implementation of a system that is designed to suit its
needs in the years to come.

Access to Data

Many different groups collect food safety data for different purposes
that could be valuable to the regulatory mission of the FDA. The system
should leverage data collected for a variety of purposes by various federal,
state, and local government agencies, as well as by the food industry, the
academic sector, and NGOs. To this end, it is essential that data be acces-
sible to all stakeholders in a timely manner. The FDA’s ability to effectively
identify, investigate, and respond to food safety issues—including outbreaks,
emerging pathogens, and the choice of intervention strategies—is dependent
on timely access to quality data that are often collected by others.

As described above, substantial barriers to data sharing must be
addressed before a risk-based system can be implemented effectively. Rel-
evant government agencies should examine whether they currently with-
hold more food safety information than is required by law, and they should
correct any current misunderstandings of the law. The FDA should take a
leadership role in implementing the recommendations of Taylor and Batz
(2008) for improving access to currently available data necessary to fulfill
its mission. Chapter 11 outlines some approaches, such as a centralized
risk-based analysis and data management center, that might alleviate some
of the barriers to data sharing mentioned in this section. Regardless of the
establishment of these approaches, many of the actions suggested below
will still be needed to overcome data-sharing barriers. To the extent that
legal changes are needed to allow sufficient data sharing, especially in the
case of emergencies, Congress should consider amending the law.
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To facilitate the sharing of food safety data relevant to protecting the
public health, the Secretary of HHS should publish guidelines, including
answers to frequently asked questions, concerning data sharing between
different HHS agencies. In addition, the FDA and CDC should jointly pro-
vide training to their food safety employees regarding the actual limits on
such data sharing imposed by federal law. There would be some benefit in
having FDA and CDC employees present at the same training sessions. This
training should address in detail the data-sharing MOU entered into by the
two agencies. The FDA should also assist state and local food safety agen-
cies regarding the provision of such training to state and local employees.
Further, the FDA should, as recommended elsewhere in this report, consider
greatly expanding the use of its commissioning authority to create a cadre
of state and local commissioned officers throughout the nation, which, in
addition to increasing the size of the agency’s inspectional force, would
facilitate data sharing between the FDA and state and local governments.
Entering into formal data-sharing agreements with other federal agencies
with which the FDA has shared or might share food safety information
(e.g., EPA) is also advisable. In terms of legal barriers to sharing data, the
FDA should determine whether federal law preempts state openness laws
with respect to information provided to FDA-commissioned state and local
officers and, if necessary, ask Congress to revise the relevant statutes and
regulations to ensure that the agency can share confidential data without
concern that those data will later be made public under state openness laws.
The FDA should also determine whether its public information regulations,
such as 21 CFR 20.63(b), have prevented or delayed state and local govern-
ments’ sharing of vital food safety information with the agency. If necessary,
the regulations should be revised to permit state and local governments, as
well as other entities, to submit records to the FDA in emergency situations
or when there is a legitimate need without first redacting patient-identifying
information.

In terms of accessibility of industry data, the Public Health Security
and Bioterrorism Preparedness and Response Act of 2002 gives the FDA
access to industry records only when they are related to food that “presents
a threat of serious adverse health consequences or death to humans or
animals.”'” In Chapter 10, the committee recommends that the FDCA
be amended to require that every food facility prepare a food safety plan
and that this plan and its implementation records be made available to
FDA inspectors. The FDA should identify the kinds of industry data that
are needed for risk-based decision making and develop mechanisms for
collecting and ensuring the quality of those data. The FDA should also

19 Public Health Security and Bioterrorism Preparedness and Response Act of 2002 (Bio-
terrorism Act), Public Law 107-188, 107th Cong., 2nd sess. (January 23, 2002).
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consider regulatory changes, to the extent necessary to ensure food safety,
that would authorize it to release some trade secret and confidential com-
mercial information under the Trade Secrets Act. To help promote the trust
and cooperation of industry, advances in tracking, masking, and analyz-
ing information should be explored to enable the FDA and its partners to
protect such information while sharing information that specifically helps
protect public health.

Information Technology and Personnel Needs

Information Technology

A critical component of the implementation of a risk-based decision-
making system is the underlying technology necessary for the collection,
processing, and delivery of information. The inability to collect, integrate,
and deliver information can result in inefficient use of resources, redun-
dancy, ineffective information sharing, and delayed or inappropriate regu-
latory decision making, all of which impact public health (FDA Science
Board, 2007; GAO, 2009). The ability to access, integrate, and analyze
numerous and varied data sources depends on the development, harmoniza-
tion, evaluation, and adoption of an electronic data exchange environment
that supports data standards.

Several recent reports have found critical gaps in the FDA’s centralized
IT infrastructure, which has been described as obsolete, redundant, and
unstable (FDA Science Board, 2007; GAQO, 2009). In 2007, the FDA Science
Board described the agency’s IT situation as “problematic at best—and at
worst it is dangerous” (FDA Science Board, 2007, p. 5). The FDA’s IT work-
force has been deemed insufficient to meet the agency’s needs (FDA Sci-
ence Board, 2007). Further, the FDA’s IT infrastructure lacks the necessary
backup systems to provide continuity of operation in case of system failures
(FDA Science Board, 2007). During the 2006 spinach-related outbreak,
for example, failures in the FDA’s e-mail system contributed to delays in
responding to the outbreak (FDA Science Board, 2007).

Recent evidence suggests that the FDA is making progress, albeit slowly,
in improving its information infrastructure (FDA Science Board, 2009). In
2008, the agency began an effort to consolidate its IT infrastructure and
centralize its IT management with the creation of the Office of Information
Management (GAO, 2009). As of this writing, the development of a com-
prehensive strategic plan for this office was under way and was expected to
be completed by the end of fiscal year 2009 (GAO, 2009). Progress appears
to have been made on developing an IT architecture design and on build-
ing the foundation for data standards and harmonization (FDA Science
Board, 2009). Several initiatives to modernize the FDA’s information infra-
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structure and IT systems have been undertaken, with the Predictive Risk-
Based Evaluation for Dynamic Import Compliance Targeting (PREDICT)
model as a relevant example (see Chapter 3 and Appendix E). Workforce
assessments have also been undertaken. Further, the FDA has established
a Bioinformatics Board to oversee the agency’s IT investments, as well as
Business Review Boards for each of the core business areas that are respon-
sible for the day-to-day oversight of IT projects. It has also created a project
management office, developed criteria for evaluating prospective projects,
and documented project monitoring and control processes.

Despite this recent progress, however, substantial challenges remain,
including centralizing IT, developing a scientific computing infrastructure,
addressing information security issues, and conducting strategic human
capital planning. Of particular concern are the lack of a detailed, compre-
hensive strategic IT plan and the agency’s segmented approach to devel-
oping its enterprise architecture. For example, the FDA started building
PREDICT, a component of its enterprise architecture, without having a
detailed plan or establishing priorities for the development of the overall
enterprise architecture (FDA Science Board, 2009). Such an approach is
contrary to the concepts outlined in this report and may ultimately result
in a fragmented enterprise architecture that is incompatible with future
systems.

The committee agrees with the recommendations in the FDA Science
Board report. The committee emphasizes the importance of the develop-
ment of a modern IT infrastructure and investment in the FDA’s IT work-
force (see section below regarding Personnel Needs) to meeting the agency’s
public health objectives and implementing its overall strategic plan.

Personnel Needs

The problems of fragmented data collection systems and inaccessibility
of data are compounded by an inadequate pool of scientific personnel that
can, even in times of emergency, effectively collect, manage, analyze, inter-
pret, and disseminate the data to which they have access. Several reports
have noted the problem of insufficient staff, as well as inadequate recruit-
ment and retention and the failure to make an investment in professional
development (FDA Science Board, 2007). Recently, the U.S. Government
Accountability Office (GAO) recommended that the agency manage its
workforce strategically by determining the critical skills and competencies
needed to fulfill its mission, analyzing the gaps between current skills and
future needs, and developing strategies for filling those gaps (GAO, 2009).
While the FDA has increased its training budget and is conducting work-
force assessments (FDA Science Board, 2007, 2009), however, it has not yet
addressed the bulk of these GAO recommendations.
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The FDA is underutilizing its field personnel. For example, field assign-
ments could be used for the collection of data (e.g., who uses a specific piece
of equipment in processing frozen peas) or the analysis of samples (e.g.,
a statistically representative sampling of bagged salads for microbiologi-
cal analysis). Prior to 1994, ORA’s Minneapolis Center for Microbiological
Investigation conducted analyses in the field for the FDA; however, this
dedicated function no longer exists. Given the agency’s limited inspection
capacity, most efforts of the inspectional force are dedicated to performing
legally required inspectional duties.

As mentioned in Chapter 3, one way to meet the FDA’s analytical
personnel needs would be to create functional teams in support of the
risk-based approach. In this case, for example, a surveillance team would
be responsible for interacting with other federal agencies and state and
local jurisdictions and for managing centralized epidemiological dat