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Position of the American Dietetic Association:

Food and water safety

ABSTRACT

It is the position of the American Dietetic Association that
the public has the right to a safe food and water supply. The
Association supports collaboration among dietetics profes-
sionals, academics, representatives of the agriculture and
food industries, and appropriate government agencies to en-
sure the safety of the food and water supply by providing ed-
ucation to the public and industry, promoting technologic
innovation and applications, and supporting further research.
Numerous bacterial, viral, and chemical food and water
threats exist with certain populations such as the elderly,
children, pregnant women, those in institutionalized settings,
and the immune compromised being at high risk. Recent out-
breaks of food and waterborne disease and threats of bioter-
rorism have focused attention on the safety of US food and
water systems. The US government and other entities have
developed programs to address challenges associated with
maintaining food and water safety. Safety initiatives such as
the Pathogen Reduction/Hazard Analysis Critical Point
(HACCP), revisions to the Food Code, and the National Pri-
mary Drinking Water Regulations provide a framework to
evaluate current and future challenges to the safety of food
and water systems. Dietetics professionals should take a pro-
active role in ensuring that appropriate food and water safety
practices are followed and can also assume major roles in
food and water safety education and research. J Am Diet
Assoc. 2003;103:1203-1218.

POSITION STATEMENT

1t is the position of the American Dietetic Association that
the public has the right to a safe food and water supply. The
Association supports collaboration among dietetics profes-
sitonals, academics, representatives of the agricultural and
Sfood industries, and appropriate government agencies to
ensure the safety of the food and water supply by providing
education to the public and imdustry, promoting techno-
logic innovation and applications, and supporting further
research.

GENERAL OVERVIEW AND RATIONALE: FOOD AND
WATER SAFETY ISSUES

Scope of the Problem
It is estimated that, on an annual basis, there are 76 million
cases of foodborne illness in the United States (1,2). Each year,
5,000 people die from foodborne illnesses (1,2), and there are
325,000 food-related hospitalizations (1,2). In 2000, there were
1,417 foodborne disease outbreaks reported to the Centers for
Disease Control and Prevention (CDC), with bacterial diseases
accounting for the majority of these outbreaks (3). Viral etiol-
ogy (176 outbreaks) was the next most common, with chemical
etiology confirmed in 37 outbreaks and parasitic etiology in six
(3).In 1999-2000, there were 39 outbreaks of disease reported
in association with US drinking water, and 20 of these were
related to bacterial, parasitic, or viral pathogens (4).

Foodborne illness carries a significant economic cost for the
United States. Hospitalization is estimated to cost $3 billion
annually, with lost productivity costs estimated to range be-
tween $20 and $40 billion dollars per year (1). The economic
impact of foodborne illnesses encompasses numerous factors,
which include the following: costs associated with investigation
of foodborne outbreaks, treatment costs, employer costs re-
lated to lost worker productivity, and food industry losses be-
cause of low sales and lower stock prices (5). Additional eco-
nomic and social costs arise from secondary illnesses and
complications estimated to occur in conjunction with one to
three percent of foodborne illnesses (6).

The US government recently reported that incidence of sev-
eral bacterial foodborne illnesses has declined substantially
since 1996 (7-9). These declines were attributed to increased
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government commitment to food safety (7,9). Specifically
noted as factors were the implementation of the Pathogen Re-
duction/ Hazard Analysis and Critical Control Points (HACCP)
regulations, egg quality assurance programs, greater emphasis
on fresh produce safety, technologic advances designed to re-
duce contamination, greater emphasis on food safety educa-
tion, and greater regulation to increase the safety of imported
foods (9). Factors cited as potentially contributing to food-
borneillness incidence in the 21st century include globalization
of the food supply, new methods of food production and distri-
bution, and increased reliance on commercial food sources
(10).

In addition to concern about food safety, there is also societal
concern about water safety. There are 54,000 community water
systems (systems providing water for a permanent population
year round) producing water for all purposes including drink-
ing, bathing, and food preparation, resulting in an average per
person consumption of 100 gallons per day (11,12). In recent
years, public concern about the safety of water has grown be-
cause of chemical and biologic contaminants. The 1993 out-
break of cryptosporidiosis in Milwaukee brought the impor-
tance of water safety to the forefront (13). According to a
survey conducted by the Water Quality Association, 60% of US
adults believe the quality of their drinking water affects their
health, and 75% have some concerns about the quality of their
household water supply (14).

Media Coverage of Food and Water Safety

Several major outbreaks of foodborne illness such as bovine
spongioform encephalopathy or Mad Cow Disease (15,16) and
E. colt 0157:H7 infection (17) have continued to keep food and
water safety issues in the eye of the United States public. The
media’s coverage of foodborne illness tied to restaurants has
decreased consumer confidence in food safety when eating
outside of the home (18). Water safety problems such as drink-
ing water contaminated with lead, arsenic, pesticides, mercury,
chlorine compounds, herbicides, and E. coli have also been
highlighted in the media (19,20). In addition, the media have
focused attention on the potential for bioterrorist attacks using
food and water as vehicles for biologic or chemical agents (21).

Consumer Views of Food and Water Safety

In addition to being concerned about foodborne and water-
borne disease risk, sparked by media stories or personal expe-
rience, some US consumers also believe that selected practices
of modern agriculture may pose health risks. Examples of food
safety issues that interest consumers include use of pesticides,
large-scale meat production and processing, inappropriate use
of antibiotics in agriculture, genetic engineering, and irradia-
tion (22-26). Recent research has indicated that consumers
have a broad view of food risk perception and that consumer
education, rather than being focused narrowly on one type of
food safety issue, may be more effective if it addresses the
broad spectrum of the public’s concerns in this area (27). It has
been reported that 80% of all food safety problems arise from
lack of education or lack of awareness (28).

In December of 2001, the Research Triangle Institute (RTI)
published a report for the US Department of Agriculture
(USDA) that focused on consumer knowledge and behaviors
related to food safety in the time period from 1996-1997 to 2001
(29,30). This report indicated that, whereas consumers’ knowl-
edge about food safety has increased, they do not always be-
have in a way consistent with that knowledge when observed
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(29). The report also indicated that consumers think that they
are at low risk for acquiring foodborne illness when eating at
home and at high risk when eating at restaurants or eating
processed foods (29). This is despite the fact that foodborne
illness is a major concern when foods are eaten at home as well
as outside the home (26). In fact, home preparation has been
associated with 20% of reported cases of foodborne illness
(26). This figure may even be conservative because it is be-
lieved that foodborne illness associated with home preparation
may be underreported (26).

The RTI report also highlighted the need for more consumer
education related to proper defrosting and reheating tech-
niques as well as use of food thermometers (29). The report
found that consumers have little awareness of foodborne ill-
nesses such as listeriosis and Campylobacter infection (29). It
was observed in the report and by others that consumers need
more education regarding hand washing, use of plates before
and after grilling, and cleaning cutting boards (29,31). Con-
sumers also need to know about the major factors contributing
to foodborne illness such as food stored at improper tempera-
tures, inadequately cooked foods, contaminated food prepara-
tion and serving equipment, inadequate personal hygiene, and
food acquired from unsafe sources (31).

Government Focus on Food and Water Safety

The federal government’s focus on food and water safety is
evidenced by its inclusion of this topic as an integral compo-
nent of Healthy People 2010 (1,31), which outlines national
goals for public health. This document highlights the need for
the following: reduce disease related to foodborne pathogens
as well as pesticide and allergen exposure; promote food-han-
dling practices that support food safety; reduce disease inci-
dence associated with water; and reduce food and water-re-
lated exposure to environmental pollutants (1,31,32).

Eight agencies in the federal government bear the primary
responsibility for food and water safety. These are the follow-
ing: (a) the Food and Drug Administration (FDA); (b) the
USDA; (c) the Environmental Protection Agency (EPA); (d)
the CDC; (e) the National Marine Fisheries Service of the Com-
merce Department; (f) the Federal Trade Commission (FTC);
(g) the US Customs Service; and (h) the Bureau of Alcohol,
Tobacco, and Firearms (26,31). In addition, the National Insti-
tutes of Health sponsor research on foodborne disease (26).
Other federal agencies, as well as state and local governments,
also bear responsibility for ensuring food safety; however, a
review of these programs and regulations is beyond the scope
of this Position Paper (33).

In the past, responses to foodborne and waterborne disease
outbreaks were frequently complicated and uncoordinated be-
cause of overlapping responsibilities of federal and state agen-
cies. In 1997, President Clinton’s Food Safety Initiative (F'SI)
coordinated the research agendas and public health activities
of the government agencies responsible for the regulation of
foods into one common plan to improve the safety of the na-
tion’s food supply (34,35). The following programs for improve-
ment of the food supply are coordinated under FSI:

» FoodNet, a collaboration between the CDC, USDA, FDA, and
selected health departments representing 6% of the US popu-
lation, conducts active surveillance for seven bacterial and two
parasitic foodborne diseases. Its purpose is to improve under-
standing and response times to foodborne disease (36-37).

» PulseNet is a network of government and public health labo-



ratories using DNA fingerprinting to detect foodborne illness
(34,35).

» HACCP is a seven-step process to identify and control haz-
ards in foods. HACCP guidelines have been in effect since 1997
by the FDA for fish and fishery products. Meat and poultry
processing plants have had HACCP guidelines in effect by the
FSIS since 1998, the date of implementation dependent on size
of operation (38,39). The FSIS also is currently evaluating pilot
HACCP programs for dairy, bakery, breakfast cereals, and low-
acid canned products (40). The FDA also has endorsed HACCP
for foodservice operations (41,42).

» Food Code, published every 2 years, is a reference document
for regulatory agencies that oversee food safety in commercial
and noncommercial foodservice operations. The Food Code
covers topics such as water, equipment, personnel, food, and
physical facility (43).

» Fight BAC! (Partnership for Food Safety Education) is a con-
sumer education program developed by industry and govern-
ment agencies. The program promotes four messages: (a) wash
hands and surfaces, (b) don’t cross contaminate, (¢) cook to
proper temperature, and (d) refrigerate promptly (44).

HACCP principles can be adapted to foodservice and home
settings. Because foodservice operations prepare many types
of food products simultaneously, using a variety of ingredients
and production techniques, the FDA recommends using a “pro-
cess approach” when conducting a hazard analysis (45). Qual-
ified dietetics professionals in all practice areas can contribute
to the implementation of HACCP by becoming part of the team
that initiates and develops HACCP systems, including training
and educating staff and consumers. However, a completely
risk-free food supply is not possible even with surveillance,
inspections, and education programs. The presence of enteric
pathogens on raw agricultural commodities creates hazards
that cannot be completely addressed by present systems and
technology. A necessary component of food safety is risk anal-
ysis. Risk analysis uses scientific data to determine the proba-
bility of an adverse health effect and the severity of that effect.
Food Safety Objectives (F'SOs) have been proposed as a means
of assessing the maximum frequency and/or concentration of a
microbiologic hazard in a food at the time of consumption that
provides the appropriate level of protection. FSOs, including
HACCP, can be integrated into the current farm-to-table ap-
proach (42).

Dietetics professionals can help implement risk assessment
into the food system by becoming knowledgeable about emerg-
ing and microbiologic hazards and process criteria as they com-
plement the HACCP system (46). Concerns about the safety
and security of the food supply have led the Center for Food
Safety and Applied Nutrition (CFSAN) to prioritize funding for
its programs. Priority is updated each fiscal year, based on the
question “where do we do the most good for consumers?” A
prioritized work plan is developed annually. Projects desig-
nated priority level “A” indicates that CFSAN plans to complete
90% of those projects within the fiscal year. Current A-level
projects include counter terrorism and safety of imported
foods, Vibrio vulnificus, HACCP program for juice, and pesti-
cide and dioxin monitoring. Projects having a B-level priority
may not be completed in a single fiscal year but are expected to
make progress and may be moved to A-level status in the next
fiscal year. The harvest of scrombroid fish is a current B-level
project (47).

Protection of water safety is also an important function for
government. Disinfection of drinking water was one of the sig-
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nificant public health initiatives of the 20th century. Typhoid
and cholera epidemics, once common in urban areas, were re-
duced by the disinfection of public water supplies, initiated by
the US Public Health Service in 1914 (48,49). By the mid-20th
century, the presence of man-made chemicals in drinking wa-
ter and their impact on human health led to the passage of the
Safe Drinking Water Act (SDWA) (50). The goal of the SDWA is
to protect consumers from contaminants that present health
risks and are known to, or are likely to, occur in public drinking
water supplies. Water pollutants can include soil sediments,
pesticides, manufacturing byproducts, animal wastes, and nu-
trients from fertilizer and sewage (51). Maximum contaminant
levels (MCLs) are regulated by the EPA for public water sys-
tems (49). All community water systems must distribute an-
nual reports about the system’s water, including information on
detected contaminants, potential health effects, and source of
the water (49,62).

Maintaining a safe and adequate water supply will present a
challenge to local and state governments. The infrastructure of
many public water systems, which includes underground net-
works of pipes, aqueducts, and treatment plants, were built
using early 20th century technology. The USEPA Drinking Wa-
ter Infrastructure Needs Survey, released in 1997, estimated
that public water systems will need to invest $138.4 billion over
a 20-year period to ensure the continued source development,
storage, treatment, and distribution of safe drinking water
(63). The EPA is currently evaluating risks from several health
concerns such as microbial contaminants, byproducts of drink-
ing water disinfection, radon, arsenic, and water systems that
do not currently disinfect their water but get it from a poten-
tially vulnerable groundwater source (52).

Disinfection of drinking water from public water systems
may not decrease health risks from its consumption. Disinfec-
tants such as chlorine, chloramines, and chlorine dioxide may
react with naturally occurring organic and inorganic matter to
create disinfection byproducts (DBPs), such as trihalometh-
anes. These DBPs have been demonstrated to cause cancer and
reproductive and developmental effects in laboratory animals.
Specific microbial pathogens such as Cryptosporidium par-
vum and Giardia lamblia are resistant to traditional disinfec-
tion agents (54,55). Because over 200 million people consume
disinfected water, the EPA has been mandated by the SDWA to
promulgate a Disinfectants and Disinfection Byproducts Rule
that establishes maximum contaminant levels for DBPs and
maximum residual disinfectant levels for chlorine, chlora-
mines, and chlorine dioxide (54).

FOOD SAFETY ISSUES

Changing Demographics and Lifestyles

Food and water safety initiatives are particularly critical given
current trends in populations, diseases, and lifestyles. Groups
considered to be at high risk for developing foodborne illness
are shown in Figure 1. One group considered at high risk is the
elderly population (31,56). In 2000, the US population aged 65
years and older numbered 35 million, and, by 2030, it is esti-
mated that this number will increase to 70 million with the
elderly population representing 20% of the US population (57).
There are some physiologic factors that contribute to the as-
signment of the elderly population as a high-risk group. These
include diminishing immune functioning and lower stomach
acid content (56). A recent study of seniors who frequently
prepare meals at home indicates that many do not use appro-
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Young children

Pregnant women

Elderly adults

Immunocompromised persons (AIDS/HIV, steroids, chemother-
apy, diabetes mellitus, cancer)

Alcoholics

Persons with liver disease

Persons with decreased stomach acidity (due to gastric surgery
or antacid use)

Persons with autoimmune disorders

Persons taking antibiotics

Persons who are malnourished

Persons in institutionalized settings (nursing homes, hospitals,
day care centers)

FIG 1. Groups at high risk for foodborne iliness
(1,26,31,56,60-62).

priate safety procedures related to food preparation (58). A
study of elderly Meals on Wheels participants reported food
safety concerns existed for 26% of clients surveyed (59). For
many foodborne infections monitored by FoodNet, however,
older adults have lower rates of infection compared with many
age categories (56). The elderly population does appear to be
at greater risk of serious complications when they experience
foodborne illness (66). One example is the greater tendency of
elderly people to develop Guillan-Barré syndrome associated
with Campylobacter infection and more frequent fatalities
among the elderly population with £. Colt 0157:H7 infection
(56).

In addition to the elderly population, children and pregnant
women may be considered high-risk groups (60-62). Statistics
indicate that approximately one third of all foodborne illness in
the United States occurs in children less than 10 years of age
(60). A less than fully developed immune system and lower
weight are two factors that place children at high risk (61).
Pregnant women may be more susceptible to certain viruses
and may also be considered high risk because their infections
with viruses, bacteria, or parasites may represent a risk to the
fetus (62).

Another high-risk population is those with HIV infection
and/or AIDS (26). At the present time, there are estimated to
be 800,000 to 900,000 people infected with HIV living in the
United States (63). It has been noted that salmonellosis, liste-
riosis, and infection with Campylobacter jejuni are particular
concerns for this group (64). Comparing AIDS patients to oth-
erwise healthy adults, Salmonella infection is 100 times more
common in AIDS patients, and Campylobacter infection is 35
times more common (64). Other persons who are immunocom-
promised for reasons other than HIV/AIDS are also believed to
be at higher risk for foodborne illness (31).

Persons in institutional settings such as hospitals, assisted
living facilities, nursing homes, schools, correctional facilities,
day-care centers, and shelters are also considered at high risk
for foodborne illness (31,65,66). One study of nursing home
residents found that case fatality rates were 100 times higher
for rotavirus and 10 times higher for Campylobacter than for
the general US population (566,62). E. coli 0157:H7 case fatality
rates in nursing home patients were also much higher than for
the general US population (62).

Americans consume foods through numerous venues. Ac-
cording to government figures, 80% of the US population con-
sumes food prepared outside the home at least once a week
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(67). Case control studies using FoodNet data indicate that this
pattern of consumption is associated with increased risk of
foodborne illness (67). Various initiatives and educational pro-
grams seek to address the “outside home” eating patterns of
Americans. Examples include the following: National Food
Safety Education Month (68), issuance of guidelines and edu-
cational material for mail order food safety (69), ServSafe train-
ing (70), educational information about the safety of “take out
foods” (71), guidelines and materials for volunteers cooking for
large community groups (72), and safe eating outdoors (73-
75). Numerous resources for retail foodservice food safety are
available at the Gateway to Government Food Safety Web site
(76).

Racial and ethnic differences exist with regard to patterns of
foodborne illness in the US population (77). Ethnic food pref-
erences linked to outbreaks of foodborne illness (Listeria
monocytogenes and Yersinia enterocolitica) are consump-
tion of soft pasteurized cheeses by Hispanics and consumption
of chitterlings by African Americans (77,78). One study noted
that Hispanics consume several food types such as under-
cooked eggs, fruits, vegetables, and unpasteurized fruit juices,
which have also been linked to a higher incidence of Campy-
lobacter infection as well as listeriosis and salmonellosis in this
population (79). An analysis of 2000 FoodNet data indicated
that compared with non-Hispanic whites, Hispanics had a
higher incidence of Shigella and S. typhi. In making a compar-
ison with whites, African Americans have a high incidence of
Shigella and Yersinia and Asians a higher incidence of Yer-
sinia, Vibrio, and S. typht when compared with whites (77).
As these differences are further studied, it may be possible to
construct food safety measures that are more relevant to spe-
cific racial and ethnic groups.

Globalization of the food supply is introducing foods and food
pathogens into the United States (10). Seafood and fresh fruits
lead the list of imported commodities, and both can be vehicles
for illness (80). The FDA, as authorized by the 1997 FDA Mod-
ernization Act, works with other countries and international
agencies to prevent foodborne illness (80). The FDA estab-
lishes and promulgates procedures and rules to prevent con-
taminated foods from being marketed in the United States
(81). In the year 2000, FDA programming and initiatives re-
lated to food safety involved over 30 nations (82).

An example of foodborne illness related to globalization was
the 1996 outbreak of cyclosporiasis linked to the consumption
of raspberries imported from Guatemala (83). This outbreak
involved 1,465 cases of disease in North America, with US cases
reported in 20 states and the District of Columbia (83). Previ-
ously, this disease was primarily reported in North America as
being linked to travel to endemic areas (83). Another example
of globalization related to foodborne illness was Salmonella
typhi infection (typhoid fever) in Florida linked to consump-
tion of frozen mamey produced in Guatemala and Honduras
(84).

Bacterial and Viral Food Safety Hazards

Commonly recognized bacterial microbes associated with food-
borne illness in the United States include the following:
Campylobacter jejuni, Bacillus cereus, Clostridium per-
Sfringens, Escherichia coli 0157:H7, Listeria monocyto-
genes, Salmonella, Shigella, Staphylococcus aureus, and
Vibrio parahaemolyticus (85). Vibrio vulnificus is also re-
ceiving attention as a foodborne pathogen of importance (86).
Vibrio vulnificus is a bacteria naturally found in warm saltwa-



ter (87). It usually causes foodborne illness related to raw oys-
ter consumption (86,87). Other contaminated crustaceans,
mollusks, and reef fish when eaten raw or if undercooked can
also be sources of Vibrio vulnificus infection (31,87). In addi-
tion to the above bacterial foodborne diseases, there usually
are a small number of botulism cases reported in the United
States each year (88). Some of these cases are associated
with low-acid-content, home-canned foods but may also arise
from unusual sources such as chopped garlic in oil or alumi-
num foil-covered baked potatoes (88). Honey is also a poten-
tial source of botulism spores that are associated with botulism
in infants (89-91). The Bad Bug Book or the Foodborne
Pathogenic Microorganisms and Natural Toxins Hand-
book (92) provides an extensive listing of and information
about bacteria associated with foodborne illness in the United
States.

Some foodborne bacteria cause clinical problems related to
infection and others related to intoxication (93). For example,
Salmonella is an infection because it is the bacteria that causes
illness (93). Toxins that are produced by Clostridium botuli-
num, Staphyloccus aureus, and Bacillus cereus bacteria
cause illness by intoxication (93,94).

Most of these bacterial foodborne illnesses are characterized
clinically by symptoms of gastrointestinal distress such as vom-
iting, diarrhea, and/or abdominal cramps, but some also are
associated with other pathologies (93,94). For example, para-
lytic shellfish poisoning can be associated with breathing prob-
lems and/or paresthesias because of pathology induced in the
nervous system (94).

Of particular interest are those bacterial foodborne illnesses
that may be associated with death. Bloodstream Vibrio vulni-
ficus infection has a high case fatality rate (about 50%) in
immunocompromised persons, including those with liver dis-
ease (87). According to Mead and colleagues (2), bacterial
foodborne illnesses most often linked to death include Salmo-
nella, Listeria, Campylobacter, and E. coli 0157:HT7.

Listeriosis is often a severe disease and, of the 2,500 cases in
the US each year, 500 are fatal (95). Listeriosis may cause
septicemia or infection of the brain and nervous systems as well
as having gastrointestinal manifestations (31,95). Listeria
monocytogenes infection in pregnancy can result in spontane-
ous abortion or stillbirth because Listeria organisms can cross
the placenta to infect the fetus (31). This is particularly alarm-
ing because about one third of listeriosis cases are reported to
occur in pregnant women (31). To prevent listeriosis, the CDC
recommends that pregnant women avoid soft cheese and cold
cuts and make sure that leftover or ready-to-eat foods are con-
sumed hot (96).

E. coli 0157:H7 infection has also been linked to deaths when
hemolytic uremic syndrome (HUS) has developed (97). E. coli
0104:21 (another Shiga-like strain) has also been linked with
the development of hemorrhagic colitis, which may develop
into hemolytic uremic syndrome (31). HUS is characterized by
kidney failure and, potentially, by complications such as sei-
zures and stroke (97). The CDC estimates that there are ap-
proximately 61 fatalities each year associated with HUS repre-
senting a case fatality rate for HUS of 3% to 5% (97). All
persons who are infected with £. colt O157:H7 are considered
at risk for complications such as HUS, but children less than
five years of age and the elderly usually become most seriously
ill (97).

A wide variety of foods can act to transmit bacterial food-
borne illnesses. Some of these foods are locations where the
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Bacteria Food
Bacillus cereus Taco, salmon, fried rice
Campylobacter jejuni Unpasteurized milk and cheese, lettuce

salad
Beef taco, chicken salad, beef lasagna
Ground beef, salad, raw sprouts (alfalfa,
mung bean)
Deli meat, cheese

Clastridium perfringens
E. coli 0157:H7

Listeria monocytogenes

Salmonella Chicken, eggs, raw sprouts (alfalfa, mung
bean)
Shigella Bean dip, meat pizza, fruit

Staphylococcus aureus
Vibrio parahaemolyticus
Vibrio vulnificus

Mashed potato, ham, chicken salad
Crab cakes, raw oysters
Raw oysters

Virus Food
Norovirus Potato salad, vegetable dips, raw oysters,
meat pizza, ham, pasta salad, lettuce
salad
Hepatitis A Strawberries, crab, scallions, guacamole
Rotavirus Appetizers, salads, fruit

FIG 2. Examples of foods associated with bacterial
(85,86,87,98) and viral (100,107) foodborne
illnesses.

bacteria are found naturally and multiply and other foods serve
as vehicles for bacterial or bacterial toxin contamination (93).
Figure 2 gives some examples of foods linked to bacterial food-
borne illness (85-87,98). Viruses are also causative of food-
borne illness (99,100). Notable in this regard are noroviruses as
well as hepatitis A and rotavirus (2,31,99,100).

Noroviruses usually cause illness for few days with the fol-
lowing signs and symptoms: nonbloody diarrhea, nausea, vom-
iting, headache, low-grade fever, and/or abdominal cramping
(31,101). Norovirus is the illness that is commonly misclassi-
fied as “stomach flu” (101). Norovirus infection is sudden in
onset and usually has a short duration of one to two days (101).
Noroviruses are very contagious and can be spread through
feces and vomitus (101). Noroviruses are relatively hardy and
can survive freezing and relatively high temperatures (102).
They also can survive despite chlorination up to 10 ppm (102).
Norovirus may be acquired through consumption of contami-
nated food or water, touching contaminated fomites, or by hav-
ing direct contact with an infected person (101-104). Norovi-
ruses can enter food through contaminated hands or surfaces
or by vomit droplets in the air landing on the food (103). Hand
washing is helpful in norovirus prevention as is having a person
with norovirus refrain from handling or preparing food during
their illness and until signs and symptoms are absent for two to
three days (103). Norovirus-contaminated items should be dis-
carded or cleaned using hot temperatures (103). The CDC also
recommends obtaining oysters from known sources and thor-
oughly washing fruits and vegetables to help decrease norovi-
rus risk (101,103). The CDC has prepared a special information
sheet to educate food handlers about noroviruses because this
disease is so common (103).

Hepatitis A enters food via fecal contamination during the
growing, processing, or preparation processes (105). Frequent
dietary sources of infection are water, shellfish, and salads
(105). Hepatitis A infection is associated with nausea, diarrhea,
abdominal pain, fever, fatigue, appetite loss, and jaundice
(106). There is now a vaccine for hepatitis A, and the CDC
recommends its use for persons traveling to geographic areas
where the disease is common, men who have sex with men,
persons with chronic liver disease, injecting and noninjecting
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drug users, persons with hemophilia, and children who live in
locations where there are high rates of hepatitis A infection
(106). Approximately one third of Americans appear to have
immunity to hepatitis A as the result of prior infection (106).

Rotavirus, with its associated diarrhea, vomiting, and low-
grade fever, can also be foodborne, although it is most often
spread through fecally contaminated hands (107,108). Chil-
dren most commonly acquire this infection, which can in some
instances be fatal (31). In developing countries, rotavirus in-
fection is associated with 20% to 25% of deaths linked to diar-
rhea (108). A rotavirus vaccine was licensed for use in the
United States in 1998 (108); however, the Advisory Committee
on Immunization Practices (ACIP) is not recommending the
use of rotavirus vaccine for US infants because of the potential
complication of bowel obstruction (109). Foods associated
with rotavirus spread include the following: salads, fruits, and
appetizers (107). Usually, the virus is introduced by an infected
worker into a food type such as one of the previously men-
tioned because these foods are not usually cooked after han-
dling (107).

As with foodborne illness related to bacteria, a variety of
foods can be involved in transmitting viral diseases (100). In
viral illness, however, food and water serve as vehicles for per-
son-to-person spread via the fecal-oral route (99). Hand wash-
ing after toileting; before eating; and before, during, and after
food preparation is critical in the prevention of viral foodborne
illnesses (31,102,106,107). Figure 2 also gives some examples
of foods linked to viral foodborne illnesses (100).

Parasitic Food Safety Hazards

Relatively speaking, parasites are a problem of lesser magni-
tude in the United States (110). Vigilance is needed, however,
because these problems may become more widespread. Cryp-
tosporidium parvum, a protozoal parasite, for example, is
now considered an emerging pathogen (111).

In 2000, there were six US outbreaks related to parasites
(110). Parasitic agents implicated were Crytosporidium par-
vum, Cyclospora cayatenensis, Giardia lamblia, and
Trichinella spiralis (110). Cryptosporidium parvum is a
single-celled protozoa that may infect food via feces (112).
Infection is characterized by watery diarrhea and possibly a
low-grade fever (112). Coughing may occur if there is pulmo-
nary involvement (112). Cyclospora cayetanensis is a one-
celled parasite that is found in fecally contaminated water and
fecally contaminated foods such as fresh basil and raspberries
(31,113). The disease may be asymptomatic but is usually as-
sociated with symptoms such as watery and sometimes explo-
sive diarrhea, weight loss, bloating, fever, muscle aches, nau-
sea, and vomiting (113). Giardia lamblia is another one-
celled parasite that is transmitted through feces of animals or
humans in food or water (114). This infection is usually char-
acterized by stomach cramps, diarrhea, weight loss, and poten-
tially dehydration (114). There are some asymptomatic indi-
viduals (114). Trichinella spiralis is a worm that may
contaminate raw or undercooked wild game or pork (115). This
infection, in its severest form, can be fatal (115). Initial symp-
toms are gastrointestinal (nausea, diarrhea, vomiting, abdomi-
nal pain), with fever and fatigue (115). Later in the course of
the disease, other symptoms such as muscle pain, itching,
headache, fever, chills, eye swelling, and diarrhea or constipa-
tion may be present (115). Cardiovascular and respiratory
complications may occur in severe cases (115). Foods impli-
cated in 2000 parasitic outbreaks in the United States were the
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following: coleslaw (Cryptosporidium parvum,), raspberries
and blackberries (Cyclospora cayatenesis), multiple foods
(Giardia lamblia), and bear meat (Trichinella spiralis)
(110).

New or Emerging Food Pathogens

In addition to the agents described above, there are new or
emerging pathogens. This term is used to signify a variety of
conditions such as initially linking a pathogen to disease, in-
creasing disease frequency or severity, or increasing pathogen
prominence because of more new cases in a population (116).
Listeria monocytogenes, known as a foodborne pathogen for
many years, is sometimes put in this category because it is
being implicated more often in outbreaks (116). This may be
because of greater ease of laboratory identification (116).
Other new or emerging pathogens include the following: Ani-
sakis simplex, Cryptosporidium parvum, and a multidrug
resistant Salmonella typhimurium DT 104 (111). Healthy
People 2010 (1) also highlights Toxoplasma gondii as a
threat that has been underreported. Toxoplasma gondii has
been linked in Europe to consumption of raw or undercooked
meat and/or raw vegetables (1).

Bovine spongioform encephalogy (BSE), which is believed
to be related to a prion agent, has currently not emerged in the
US food supply (117,118). BSE, commonly known as Mad Cow
Disease, has been linked to variant Creutzfeldt-Jakob disease
(vCJD) in humans (118-120). Variant Creutzfeldt-Jakob dis-
ease has been seen primarily in young adults and is character-
ized by psychiatric and sensory problems initially, followed by
ataxia, dementia, and myoclonus (119). The disease is consid-
ered to be a fatal brain disorder (120). In April 2002, a case of
suspected vCJD in the United States was investigated (121).
The Florida Department of Health and the CDC reported po-
tential vCJD in an individual thought to have contracted the
disease in the United Kingdom (121). A major priority of the
FDA is to keep both BSE and vCJD outside of the United States
(117). The CDC reports that, as of July 2002, cattle were the
only known food animal linked to BSE, although sheep have
been experimentally infected (120). Several countries other
than the United Kingdom have confirmed BSE, and, therefore,
US citizens who travel outside the country should consult the
updated list of confirmed countries with BSE available on the
Office International Des Epizooties website (120,122). In addi-
tion, the CDC recommends that travelers to areas where BSE
has been found consider avoiding beef entirely or just eat solid
beef muscle, which is believed to be a lower risk food part of the
cow compared with brains or ground beef (120). At present, it
is reported that milk and milk products do not appear to be
related to BSE transmission (120).

Chemical Food Safety Hazards

Chemical agents can be those naturally contained in food or
those added to food either intentionally or accidentally (123).
Consumers may focus on chemical risks because these usually
receive more media attention than bacterial or viral problems
(124). Examples of identified chemical agents associated with
2000 US foodborne outbreaks were ciguatoxin, scombroid
toxin, and paralytic shellfish poisoning (125).

Ciguatoxin and scombroid toxins are both associated with
fish consumption (125,126). Specific fish types associated with
ciguatoxin poisoning include finfish such as grouper, snapper,
and mackerel (123,127). Scrombroid poisoning is commonly
associated with consumption of tuna, mackerel, anchovies,



mahi mahi, amberjack, and sardines (31,123,128). Ciguatera
toxin originates in dinoflagellates and accumulates in fish such
as the finfish types mentioned previously (123,127). Cigua-
toxinillness is characterized by numerous gastrointestinal, car-
diovascular, and neurologic problems (127). Scrombroid poi-
soning is associated with consuming fish in which bacteria are
present to convert histidine and other amino acids to histamine
(128). Symptoms of scrombroid poisoning may include the fol-
lowing: mouth tingling, upper body rash, low blood pressure,
headache, itching, and/or gastrointestinal problems (128).

Paralytic shellfish poisoning is related to consumption of
shellfish (mussels, clams, scallops, or cockles) or other fish,
such as the pufferfish, which contains saxitoxin (129,130).
Saxitoxin is produced by algae, on which the shellfish or fish
feed (129). Associated symptoms are usually neurologic prob-
lems such as abnormal sensations of burning, tingling, and
numbness (129). Persons suffering from paralytic shellfish poi-
soning may also experience difficulties with speech and, poten-
tially, respiratory paralysis (129).

Other chemicals naturally present in foods can also cause
illness. One example is aflatoxin, which is a type of mycotoxin
(31,131). Mycotoxins are harmful chemicals produced by fungi
growing on foods such as nuts, grains, and milk (123). There
are several types of aflatoxins that can cause health problems.
These include B1, B2, G1, and G2, of which B1 is considered the
most toxic (131). Aflatoxins may be present in corn, tree nuts,
peanuts, cottenseed, and milk (131). Acute disease is associ-
ated with eating higher amounts and is characterized by abnor-
malities in digestion and absorption, hemorrhage, liver dam-
age, and edema (131). This form may result in death (131).
Chronic disease may impair nutritional status and impede
growth (131). Other examples of naturally occurring food tox-
ins include the following: tetrodotoxin in puffer fish, phyto-
haemagglutinin in undercooked red kidney beans, and gray-
anotoxin present in honey made from rhododendron nectar
(132-134). Certain types of mushrooms or toadstools also con-
tain natural toxins (135).

Some foods may cause health problems related to allergenic-
ity (136,137). Allergenicity involves an abnormal response to a
food protein, glycoprotein, or polypeptide in a food (137). Ig-E
mediated food allergy is the most common type of food allergy,
but there can also be non-Ig-E-mediated immune responses
associated with food allergy as well (136). Common food aller-
gies include allergies to milk, wheat, egg, and peanut
(136,137). Heiner’s syndrome related to milk consumption and
celiac disease related to consumption of grains such as oats,
barley, wheat, and rye (136) are examples of non-Ig-E-medi-
ated abnormal responses to food. Intolerance to food may oc-
cur because of enzyme abnormalities, an abnormal pharmaco-
logic reaction, or unknown mechanism (136).

In addition to chemicals present in food as described above,
a potentially hazardous chemical change that results from pro-
cessing a national constituent of food has recently been iden-
tified (138). In April 2002, researchers in Sweden noted acryl-
amide formation in carbohydrate foods such as french fries,
processed cereals/breads, and potato chips that are heated to
high temperatures (138). Acrylamide has carcinogenic poten-
tial and may also cause nerve damage (138). Scientists consult-
ing the World Health Organization (WHO) and the Food and
Agricultural Organization (FAO) have recommended further
study of the potential of acrylamide formation to harm human
health (138). The FDA has presented a draft action plan re-
lated to acrylamide (139,140). The FDA and the Center for
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Food Safety and Applied Nutrition published information on a
variety of US food samples in December 2002 (141). Wide vari-
ations in acrylamide levels were found even among the same
food types such as french fries (141). Acrylamide levels are low
to nonexistent in boiled foods, and it appears to mainly be
formed during frying and baking when the cooking process
produces a temperature in excess of 250°F (139,140). Once
more is known about acrylamide, the FDA has plans to develop
an educational program for consumers and advises against
overreaction at this point (140).

There are also chemical food safety concerns that result from
chemicals intentionally used in agriculture such as pesticides,
antibiotics, and hormones. All of these chemical types are used
to exert positive effects on the food supply. Pesticides are used
to reduce crop damage caused by insects and pests such as
rodents (142). Antibiotics are given to food-producing animals
for the following reasons: disease treatment, disease preven-
tion, and growth promotion (143). Hormones such as steroids
are given to cattle to promote growth (144), and recombinant
bovine somatotropin has been used to accelerate milk produc-
tion in cattle (145,146).

According to the EPA, laboratory studies have linked pesti-
cides to problems such as cancer, nerve damage, and birth
defects (147). The health effects of pesticides are dependent
on toxicity and dose (142,147). Healthy People 2010 (1) has
indicated the need to reduce consumption of organophosphate
pesticides, which may be found on fruits and vegetables. Or-
ganophosphate pesticides are the first group of pesticides be-
ing reviewed by the EPA under the Food Quality Protection Act
(148). These pesticides are being reviewed not only because
residues may be found on food crops but there is also exposure
related to use in buildings and on lawns and gardens (149).
Organophosphates can be toxic because they act as cholines-
terase inhibitors (149). A lack of acetylcholinesterase can
cause symptoms such as weakness and paralysis (149). Metab-
olites of organophosphates are monitored through measure-
ments taken as a part of the National Health and Nutrition
Examination Survey (NHANES) (150). There was a recent re-
port from Taiwan highlighting three case studies of individuals
who were poisoned though consuming vegetables contami-
nated by an organophosphate pesticide (151). Clinical signs of
poisoning in these cases included gastrointestinal symptoms
(nausea, vomiting, diarrhea, abdominal pain), sweating, miosis,
muscle weakness, and hypertension (151).

The EPA establishes pesticide residue limits, and informa-
tion about these limits is available from the EPA Web site,
which allows one to either search by crop or by chemical (152).
The EPA monitors pesticide health risks using a four-step pro-
cess involving hazard identification, dose response assessment,
exposure assessment, and risk characterization (153). Accord-
ing to the EPA, children and infants may be particularly vulner-
able to the health risks posed by pesticides (154). The reasons
for this increased vulnerability are thought to be related to the
fact that children eat and drink more in relation to their body
weight than do adults (154). Children also have immature and
growing body organs (1564). The play patterns of children both
in the home and outdoors may also increase their overall expo-
sure to pesticides (154). The EPA has a publication entitled
Citizen’s Guide to Pest Control and Pesticide Safety (155)
that provides suggestions to reduce pesticide exposure
through food and water.

The National Institute of Occupational Health and Safety
(NIOSH) is active in monitoring occupational exposures to pes-
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ticides (156). There are a number of federal and state agencies
that track acute pesticide toxicity (156). Another way that the
government monitors pesticide exposure is through the FDA
Total Diet or Market Basket Survey, which has been conducted
since the 1960s to determine levels of pesticide residues and
contaminants in diets representative of US population sub-
groups (157,158). Of the 14,000 analytical findings of the Total
Diet Study each year, about 36% indicate toxic elements and
chemical contaminants, including pesticides (157). Most of
these, however, are at low levels (157).

There is also a question as to how antibiotics used in agricul-
ture may affect human health. In 1997, the WHO published a
report indicating that antibiotic use in food animals might lead
to problems with antibiotic resistance and treatment failures
(159). The FDA Center for Veterinary Medicine has been
concerned particularly about fluoroquinolone resistance (160-
162). The FDA has the authority to regulate the use of antibi-
otics in food animals and act to withdraw animal antibiotics that
might pose a threat to human health (161).

Concern has been expressed about the safety of bovine so-
matotropin (BST), which is produced in laboratories and used
to stimulate milk production in cows (26). BST was approved
by the Food and Drug Administration in 1993 for commercial
use (26). Those who question BST safety are concerned about
health effects of not only the hormone itself but about the
relationship of BST to insulin-like growth factor (26). It is ac-
knowledged that milk from cows that receive BST have higher
levels of IGF 1 (26). The FDA has noted that the small increase
in IG F 1 levels associated with BST are within normal levels of
variation and therefore do not pose a human health risk (146).
Many health organizations, including the American Dietetic As-
sociation, have concluded that the use of BST to increase bo-
vine milk production does not pose any human health risks
(163).

Food additives represent chemicals added intentionally to
food during the production process for specific beneficial pur-
poses such as adding color, enhancing flavor, and improving
texture (164). Food additive safety is regulated by the Food
and Drug Administration, and additives that have gone through
appropriate government approvals appear to be safe for the
majority of people (164). There are some additives that may
cause adverse reactions in a select number of individuals (131).
One example is tartrazine (FD & C Yellow No. 5), which may
cause hives in susceptible individuals (31,165). Other exam-
ples of food additives to which small subsets of the population
may react adversely include monosodium glutamate and sul-
fites (26,31,166).

Chemicals can also be introduced into foods unintentionally
(131,123). Prevention of inadvertent chemical pesticide con-
tamination has recently been addressed by the food industry
(167). A recent article reported illness in Thai restaurant pa-
trons who ate salt that had been contaminated with a carbam-
ate pesticide (168). Other examples of chemicals that may in-
advertently contaminate food during the preparation or serving
processes include those in cleaning supplies or metals from
food containers or kitchen and/or dining surfaces (31,123).

Environmental contaminants may also be problematic in the
food supply (1). Mercury is one example that can be consumed
by humans as a constituent of contaminated water or fish
(169). Because mercury can damage the fetal nervous system,
the FDA has issued a consumer alert for pregnant women and
women of childbearing age to not eat these large fish types in
which mercury may accumulate: shark, swordfish, king mack-
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erel, and tilefish (170). The EPA has calculated fish consump-
tion limits for the typical consumer related to mercury expo-
sure (171). The American Dietetic Association has recently
provided its membership with information to give pregnant
women and women of childbearing age, concerning safety is-
sues regarding fish and shellfish consumption (172). Polychlo-
rinated biphenyls (PCBs) are another example of an environ-
mental contaminant of concern in the food supply
(157,158,173). PCBs were chemicals used for their insulating
properties in a wide variety of applications (174). PCB produc-
tion was stopped in the United States in 1977 (173,174). PCBs
can cause cancer, and the US public is now exposed through
small amounts that may occur in food animal fats (173). PCB
levels in food are monitored through the FDA’s Total Diet
Study (157,158). Levels of PCB are also measured by NHANES
(32).

Food Safety and Biotechnology

Development and distribution of genetically modified foods
have been associated with concerns about health effects (175).
Foods have been genetically modified for a variety of reasons,
which include the following: increasing resistance to pests and
disease, enhancing production capacity, extending the period
of freshness and marketability, and increasing the nutrient con-
tent (175,176).

Health effects that have been advanced as potential prob-
lems with genetically modified foods include allergenicity and
expressions of either toxicity or antinutritient effects (176). A
decision-tree algorithm to assess potential allergenicity of ge-
netically altered food crops has been developed by the Inter-
national Food Biotechnology Council (IFBC) and the Allergy
and Immunology Institute of the International Life Sciences
Institute (176,177). It has been noted that potential allergenic-
ity of proteins introduced into a food, if evaluated appropri-
ately, can serve to limit the potential for allergy induction
(178). The Institute of Food Technologists cited a national
Research Council Committee report, which indicated that risk
assessment of genetically modified foods should focus on a
food’s properties, such as protein content and content of other
substances, rather than on the genetic alteration process itself
(176,179). The US government is active in regulating the safety
of bioengineered food (180). Readers are also referred to the
ADA position paper on biotechnology for further background
on thisissue (181). ADA also has a Biotechnology Resource Kit
providing continuing education opportunity available for mem-
ber purchase (182).

Food Safety and Food Irradiation

Food irradiation involves exposing food to ionizing radiation to
kill foodborne pathogens (183). The CDC has indicated that
irradiation could be used to (a) treat raw meat and poultry to
destroy E.coli 0157: H7, Salmonella, and Campylobacter; (b)
treat ready-to-eat meats to destroy Listeria monocytogenes;
and (c) treat produce to eliminate Cyclospora as well as Shi-
gella and Salmonella (184). This technology has been tested
for safety and efficacy for decades, and its use is endorsed by
numerous health organizations (183). Wheat flour was ap-
proved for irradiation in the United States as early as 1963 for
the purpose of controlling mold (183,184). Three methods for
food irradiation currently exist (184). These methods are x-
ray, gamma ray, and electron beam technologies (184). The
American Dietetic Association in 2000 supported the use of
food irradiation to help those populations most at risk of food-



borne illness and to aid foodservice operations in implementing
the HACCP system (183). The International Food Information
Council has supported irradiation as an important tool to in-
crease food safety (185). The FDA and USDA regulate food
irradiation (183-186). It is required that irradiated foods sold in
the United States be appropriately labeled (183-186). The CDC
indicates that nutrients in food are not substantially changed
by irradiation except for a slight reduction in thiamin content
(184).

Food and Bioterrorism

Food has been previously targeted to inflict harm and influence
politics (187) and could be used again by bioterrorists. The
CDC has particularly highlighted the following foodborne
pathogens as having this potential: tularemia; brucellosis; Clos-
tridium botulinum toxin; the epsilon toxin of Clostridium
perfringens; and infection with Salmonella, E. Coli, and Shi-
gella (188). This agency also has indicated that the centralized
nature of food production and processing and the wide distri-
bution of foods, both domestic and imported, may make the
food sector vulnerable to attack (189). Various governmental
agencies are preparing to recognize and contain any incidents
that occur (189). The Gateway to Government Food Safety
information Web site provides information about local, state,
federal, and international websites related to countering bio-
terrorism, especially potential attacks on the food supply
(190). In January 2003, the FDA announced that it would pro-
pose regulations related to the Public Health Security and Bio-
terrorism Preparedness and Response Act of 2002 (191). The
food industry has also recognized the potential for bioterrorism
and has promulgated guidelines for practices designed to
thwart attack (192). The role of the consumer will also be
critical because illness related to bioterroism will likely first
occur among the general public (193). Dietetics professionals
have been recognized for being an important educational link
to consumers and as being critical to the monitoring of any
unusual foodborne outbreaks (193,194). The critical role of the
dietetics professionals in food security and combating bioter-
rorism has been recently discussed by Bruemmer (194). Dieti-
tians are noted to have roles in surveillance and in planning for
and responding to emergency situations involving food and wa-
ter security (194).

FOOD SAFETY INITIATIVES
Meeting the challenge of food safety in the 21st century will
require the application of new methods to identify, monitor,
and assess foodborne hazards. These methods would include
surveillance networks, food safety control systems, public
health laboratories, and risk assessment to establish food
safety standards (195). In addition to governmental initiatives
designed to foster food safety, other organizations also pro-
mote food safety as well. These include the following: the Joint
Commission on Accreditation of Healthcare Organizations
(JCAHO), the Partnership for Food Safety Education (a public/
private group), the International Food Safety Council, the In-
ternational Association of Food Protection, the Institute of
Food Technologists, the National Environmental Health Asso-
ciation, and the American Dietetic Association (26,31).
Education about food and water safety is needed for health
and hospitality professionals, food industry personnel, farmers,
and consumers (26,196). Recent studies have indicated that
food safety in the home may be especially critical as an educa-
tional topic (195). Antibioterrorism efforts will also extend the
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need for information about food and water safety to law en-
forcement officials and emergency responders (197). Health-
care professionals and others as outlined above need to have
knowledge of foodborne and waterborne illnesses, which en-
compasses causative agents; incubation periods; clinical symp-
toms; duration of illness; common and probable food and/or
water sources; factors affecting transmission, infectivity,
pathogenicity, and virulence; ways to identify and investigate
study of foodborne illness in populations; and modes of diag-
nosis, prevention, and treatment (94).

WATER SAFETY ISSUES

Emerging Contaminants in the Water Supply

National Primary Drinking Water Regulations as determined by
EPA currently set standards for microorganisms, organic and
inorganic chemicals, radionuclides, disinfectants, and disinfec-
tant byproducts in public water systems. Changes in detection
methodology and increased incidents of the following contam-
inants have led the EPA to issue health advisories for the fol-
lowing:

= Mycobacteria have been found in both surface and piped wa-
ter. These microorganisms have been demonstrated to cause
skin infections. They can multiply in water devoid of nutrients
and are resistant to chlorine. The CDC estimates that 25% to
50% of the population infected with AIDS will develop Non-
Tuburculor Mycobacterial disease. UV radiation is the most
effective disinfection treatment for mycobacteria (198).

» Legionella is considered to be ubiquitous in natural and man-
made water bodies; it is resistant to standard disinfection pro-
cedures. Legionella can survive in water up to 60°C, colonizing
water distribution systems, cooling towers, and whirlpools. It is
directly transmitted to humans by aerosolization or aspiration,
resulting in either Pontiac fever or Legionnaire’s disease. Vul-
nerable populations include neonates, HIV-infected individu-
als, renal patients, and patients with intubation or ventilation
assistance. Two-stage disinfection is recommended: at the
source with UV sterilization or ozonation, and systemic with
hyperchlorination or copper-silver ionization (199).

» Giardia cysts are ubiquitous in all surface waters. It has a low
infectious dose, which causes gastrointestinal disease. Chil-
dren and immunocompromised adults are particularly suscep-
tible to infection, although all segments of the population have
the potential to become infected. Giardia cysts can be re-
moved by filtration but are resistant to disinfectants. The most
effective disinfectants are ozone and chlorine dioxide (200).

» Viruses, enteroviruses, hepatitis A: The EPA is in the process
of monitoring these microorganisms and will submit a health
advisory by 2006 (201).

= Arsenic maximum contaminant level (MCL) has been
changed from 50 ppb to 10 ppb, effective February 22, 2002. All
public water systems must comply by January 23, 2006 (202).
» Lead and copper MCL has not changed, but the EPA has ruled
that all public water systems must operate and maintain corro-
sion control within the treatment and distribution system
(203).

» Methyl butyl ether (MTBE) is a fuel oxygenate added to de-
crease carbon monoxide and ozone emissions; it enters ground
water by leaking from underground storage tanks. There are no
adverse health effects if MTBE levels are less than 20 to 40 ppb
(204).

» Uranium enters water from erosion of natural deposits. The
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potential health effects are increased risk of cancer and renal
toxicity. The MCL will be 30 ug/L as of December 8, 2003 (205).
» Radon enters indoor air and the water supply from soil. Ra-
don may increase risk for lung and stomach cancer. EPA has
proposed the MCL be changed to 4,000 pico Curies (pCi)/liter
by 2006 (206).

The Unregulated Contaminant Rule was established by the
EPA as a method to evaluate and prioritize contaminants,
which may be considered for revised drinking water standards.
There are 36 contaminants being evaluated, depending on ev-
idence of occurrence and availability of testing methods. The
list is assessed every five years; an updated list will be pub-
lished in 2004. Examples of contaminants on the list are cya-
nobacteria, echoviruses, heliobacter pylori, human calci-
viruses, adenoviruses, sulfates, and perchlorate (207).

Water Safety Policies for Facility Disaster Planning

The purpose of a disaster plan is to minimize disruption during

a natural or man-made disaster situation and to allow for the

resumption of normal activities as quickly as possible (208).

Dietetics professionals must consider loss of power as a com-

plicating factor in delivery of potable water. Alternative power

sources in multiple locations may be necessary to keep distrib-

uted networks functioning within the facility. Consideration

also must be given to operation of the water-treatment sys-

tems, including drains, sewage, and solid waste outlets

(209,210). Water safety factors in a disaster plan should in-

clude the following:

» identification of water supply and alternate source;

= amount of water required to operate the facility;

» determination of water quality after a disaster;

» disinfection of water distribution system after a disaster;

= mechanics of implementing a “boil water” advisory;

= length of downtime before recovery phase; and

» sanitizing ice-making and ice-handling machines (211).
Dietetics professionals must increase consumer awareness

of the ways in which the safety of a community water supply

can be jeopardized and prepare them to take appropriate mea-

sures when a water emergency is declared, such as “boil water”

advisories (197).

Bottled Water

Consumers may try to avoid the perceived risks from commu-
nity drinking water supplies by consuming bottled water (212).
Over half of Americans drink bottled water, spending 240 to
10,000 times more per gallon for bottled water than they do for
tap water (213). Total US sales for bottled water are now 13%
of all bottled beverage purchases (214). Concerns have been
raised about the safety of bottled water. It has been reported
that up to 256% of all bottled water originates from community
water systems. Bottled water may exceed the MCL for some
substances or may have chemical migration from the plastic
container (212,214). Bottled water is regulated by the FDA as
a food product and is required to meet standards equivalent to
those used by EPA for tap water. When EPA issues a National
Primary Drinking Water Regulation for a contaminant, FDA
must issue a standard of quality regulation for the same con-
taminant in bottled water or make a finding that such a regula-
tion is not necessary to protect public health (215,216). FDA
has established standard of identity regulations for bottled ar-
tesian, mineral, sparkling, spring, and purified water in Title 21
of the Code of Federal Regulations (213). Qualified dietetics
professionals must be familiar with the types of bottled water
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and the techniques used by processors to ensure the safety of
these waters.

ROLE OF DIETETICS AND FOODSERVICE
PROFESSIONALS

Dietetics professionals need to maintain a current knowledge
base regarding food and water safety issues. Knowledge related
to this topic has been included in the current educational stan-
dards of the profession (217). Case studies can be used as an
educational tool on this topic (218). A 1998-1999 survey of
program directors of didactic dietetics programs indicated that
many programs included food safety information in multiple
courses (219). Approximately, 29% of responding dietetics ed-
ucators indicated plans to increase food safety education con-
tent in the curriculum (219). At the time of the survey, it was
noted that slightly over one third of the responding didactic
dietetics programs either required or had the option of food
safety certification (219).

Dietetics professionals should be a major source of informa-
tion concerning food and water safety. To be such a source,
dietetics professionals need to have a commitment to ongoing
continuing education related to this topic. Cody and Kunkel
(31) and Puckett and Norton (197) are excellent resources in
this regard. Practitioners need to maintain a database of re-
source agencies and organizations that provide current infor-
mation. Examples of these are shown in Figure 3.

Dietetics professionals will be involved in identifying con-
tinuing and new foodborne and waterborne threats to high-risk
groups, and, perhaps, there will be identification of new high-
risk groups as well (193,194). Dietetics professionals can help
translate food safety information into educational programs for
both consumers and professionals (31,193,196). Dietetics pro-
fessionals also have the ability to transmit personally relevant
food and water safety information through one-on-one coun-
seling (31). Dietetics professionals are at the forefront of en-
suring food and water safety through their work in institution-
alized settings such as hospitals, long-term-care facilities,
schools, and correctional facilities through training of employ-
ees and professional staff (31,220). Dietetics professionals are
and will be involved in food and water safety concerns associ-
ated with emergencies and disasters. The American Dietetic
Association has recently published a disaster preparedness
guide for professionals (197).

Working to ensure food and water safety will mean that di-
etetics professionals need to collaborate with the food-process-
ing and foodservice industries as well as with other profession-
als in fields such as epidemiology, environmental health, public
health, agriculture, medicine, medical anthropology, media,
and law enforcement. Collaborations of this type will be cost-
effective and will ensure that issues are examined and ad-
dressed from a variety of disciplinary perspectives. Collabora-
tion with food and nutrition professionals throughout the world
is also desirable. Discussion of food and safety issues, which
transcend national boundaries, can be very productive. Collab-
oration with consumers is also needed to ensure that efforts of
dietetics professionals and others really do influence the be-
haviors and health of the target audience. Dietetics profession-
als also can move beyond their work setting and help to ensure
food and water safety at local and/or regional, community,
and/or faith-based events.

Dietetics professionals should be involved in developing ed-
ucational strategies relevant to food and water safety that are
relevant, accessible, engaging, and effective (220,221). The
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Gateway to Government Food Safety Information

US Food and Drug Administration

US Department of Agriculture

US Department of Agriculture Food Safety and Inspection Service
US Department of Education

US Department of Health and Human Services

National Institutes of Health

Center for Food Safety and Applied Nutrition
Centers for Disease Control and Prevention

The Partnership for Food Safety Education

Food Chemical News

International Food Information Council

National Food Safety Database

National Restaurant Association Educational Foundation
American Egg Board

American Meat Institute

Food Marketing Institute

Grocery Manufacturers of America

National Broiler Council

National Cattlemen’s Beef Association

Produce Marketing Association

The Soap and Detergent Association

US Poultry and Egg Association

Food Preservation and Safety, lowa State University
Foundation for Food Irradiation Education

US Environmental Protection Agency Office of Ground and Drinking Water

www.foodsafety.gov
www.fda.gov
www.usda.gov
www.fsis.usda.gov
www.ed.gov
www.os.dhhs.gov
www.epa.gov/safewater
www.nih.gov
www.cfsan.fda.gov
www.cdc.gov
www.fightbac.org.main.cfm
http://www.foodchemicalnews.com/home.asp
http://ific.org/food/
http://www.agen.ufl.edu/foodsaf/foodsaf.html
www.edfound.org
www.aeb.org
www.meatami.com
www.fmi.org
www.gmabrands.org
www.eatchicken.com/
www.ncanet.org
www.pma.com
www.sdahqg.org
www.poultryegg.org
www.foodpres.com
www.Food-Irradiation.com

FIG 3. Examples of Web site resources.

media and new methods of communication such as the Internet
will be key elements to consider as new educational ap-
proaches are planned. Skills and knowledge related to social
marketing may be helpful in supporting these initiatives. The
use of health education models related to behavior change may
also be of help to dietetics professionals when designing, im-
plementing, and evaluating food and water safety education
programs (196).

Dietetics professionals need to display and encourage appro-
priate behavior related to food and water safety. For example,
dietetics professionals can model and facilitate appropriate
procedures such as temperature control, hand washing, and
home/facility sanitation. The ServSafe food safety training
course developed by the Educational Foundation of the Na-
tional Restaurant Association is available to dietetics profes-
sionals as one method to update their food safety knowledge
(222). Dietetics professionals also can be involved in research
related to food and water safety and in determining practical
and effective means to implement findings from this research
(221).

Advocacy for food and water safety legislation and policies is
another critical role for the dietitian (220,221). Advocacy ef-
forts are needed, related to all levels of government.

Dietetics professionals should take a more proactive role in
food and water safety research as it relates to identification of
food and water safety issues as well as research involving edu-
cation and communication to effectively prevent foodborne
and waterborne health problems. Collaboration with other dis-
ciplines may be helpful to research efforts. The ADA strongly
supports research involving the following;:

» development of rapid, reliable, and economic methods of de-
tecting foodborne and waterborne hazards;

» identification of the causes of and factors facilitating the de-
velopment of foodborne and waterborne disease;

= improvement of epidemiologic surveillance systems related
to detection and reporting of foodborne and waterborne ill-
nesses;

» development of better food-related preparation, handling,
and distribution practices to reduce incidence of disease or
contamination;

» identification of the most effective role of dietetics profes-
sionals in prevention of foodborne and waterborne diseases
linked to bioterrorism; and

= development and evaluation of educational materials for
high-risk populations and the general public related to food and
water safety issues (221).

SUMMARY

Access to safe food and water is critical to the health of a
population. Dietetics professionals must work collaboratively
with other health professionals; law enforcement officials; and
persons in the food, water, and hospitality industries to help
ensure food and water safety. Dietetics professionals must also
help the media communicate accurate, comprehensive, and
timely information about food and water safety issues. Dietet-
ics professionals should also use opportunities afforded by di-
rect contact with foodservice workers, clients, and patients to
promote awareness of and positive behaviors related to preven-
tion of foodborne and waterborne diseases (221).

References

1. Food Safety. Healthy People 2010. Available at: http://web.health.gov/
healthypeople/document/html/volume1/10food.htm. Accessed July 03, 2002.
2. Mead PS, Slutsker L, Dietz V, McCaig LF, Bresee JS, Shapiro C, Griffin PM,
Tauxe RV. Food-related illness and death in the United States (statistical data
included). Emerg Infect Dis. 1999;5:607-625.

3. CDC-2000 Summary Statistics—The total number of foodborne disease
outbreaks by etiology. Available at: http://www.cdc.gov/foodborneoutbreaks/
us_outb/fbo2000/summary00.htm. Accessed Februay 22, 2003.

4. Lee SH, Levy DA, Craun GF, Beach MJ, Calderon RL. Surveillance for water-
borne-disease outbreak United States, 1999-2000. MMWR Surveill Sum. 2002;
51:1-28. Available at: http://www.cdc.gov/mmwr/preview/mmwrhtml/ss5108a1.
htm. Accessed March 3, 2003.

5. Powell SC, Attwell RW. The use of epidemiological data to direct resources
in food safety control. Rev Environ Health 2000;15:381-387.

6. Buzby JC, Roberts T. Guillain-Barré syndrome increases foodborne dis-
ease costs. Food Rev. 1997;20:36-42.

Journal of THE AMERICAN DIETETIC ASSOCIATION /1213



7. US Department of Health and Human Services. Foodborne illnesses post
dramatic six year decline [press release]. April 18, 2002. Available at: http://
www.hhs.gov/news/press/2002pres/20020418a.html. Accessed October 8,
2002.

8. Charles L, Molbak K, Hedler J, Jones T, Vugia D, Smith K, Hawkins M,
Shillam P, Cieslak P, Seglar S, Angulo F, the EIP FoodNet Working Group.
Decline in major bacterial foodborne ilinesses in the United States: FoodNet.
1996-2001. Available at http://www.cdc.gov/foodnet/pub/idsa/2002/charles._|.
htm. Accessed February 22, 2003.

9. Dramatic decline in foodborne iliness. The Food Safety Educator. Vol. 7,
No. 2, 2002: Available at: http://www.fsis.usda.gov/OA/educator/educator7-
2.htm. Accessed February 22, 2003.

10. Bender JB, Smith KE, Hedberg C, Osterholm MT. Food-borne disease in
the 21st century—what challenges await us? Postgrad Med. 1999;106:109-
112, 115-116, 119.

11. US Environmental Protection Agency. Drinking Water Systems. US EPA.
2002. EPA 815-K-02-004.

12. US Environmental Protection Agency. How much drinking water do we
use in our homes? Available at: http://www.epa.gov/safewater/wot/how-
much.html Accessed June 4, 2002.

13. Haas CN. Epidemiology, microbiology, and risk assessment of water-
borne pathogens including cryptosporidium. J Food Prot. 2000;63:827-831.
14 A six-step test of drinking water safety and a countertop filter. J Environ
Health. 2000;62:41.

15. Cowley G, Underwood A, Rogers A, Murr A, Springen K, Underhill W,
Chan M, Johnson S. Cannibals to cows: The path of a deadly disease.
Newsweek. March 12, 2001:52-61.

16. Stipp D. Scared of mad cow now? Fortune. 2001:143;121-124.

17. August M, Barovick H, Bland EL, Robinson D, Winters R. Numbers
(Notebook) 19 million pounds of beef recalled because of possible E. coli
contamination. Time. July 29, 2002;160:16.

18. Silver D. Consumer confidence in food safety takes a hit. Restaurants and
Institutions. 2001;111:74.

19. Lavelle M. If there’s trouble at the tap. US News and World Report. August
12, 2002;133:28-29.

20. Murphy D. Water—looking for the source. Curr Health. 2000;27:13-15.
21. Spake A. Food fright. US News and World Report. December 24, 2001;
131:48-50.

22. Horrigan L, Lawrence RS, Walker P. How sustainable agriculture can
address the environmental and human health harms of industrial agriculture.
Environ Health Perspect. 2002;110:445-456.

23. Williams PR, Hammitt JK. Perceived risks of conventional and organic
produce: Pesticides, pathogens, and natural toxins. Risk Anal. 2001;21:319-
330.

24. Falk MC, Chassy BM, Harlander SK, Hoban TJ, McGloughlin MN,
Akhlaghi AR. Food biotechnology: Benefits and concerns. J Nutr. 2002;132:
1384-1390.

25. Rowland IR. Genetically modified foods, science, consumers and the
media. Proc Nutr Soc. 2002;61:25-29.

26. Roberts CA. The Food Safety Information Handbook. Westport, CT: Oryx
Press; 2001.

27. Bruhn CM, Schutz HG. Consumer food safety knowledge and practices.
J Food Safety. 1999;19:73-87.

28. Daniels RW, Daniels BL, Gilmet P, Noonan D. 2000 Home food safety
study report. Food Safety Mag. 2001;7:37-40.

29. PR/HACCP Rule Evaluation Report—Changes in consumer knowledge,
behavior, and confidence since the 1996 PR/HACCP Final Rule Final Report
12/05/01. Available at: http://www.fsis.usda.gov/oa/research/behavior_hac-
cp.htm. Accessed August 19, 2002.

30. Rippel B. Consumer knowledge about food safety revealed. Consumers’
Res Mag. 2002;85:34-35.

31. Cody MM, Kunkel ME. Food Safety for Professionals. 2nd ed. Chicago, IL:
American Dietetic Association; 2002.

32. Environmental health. Healthy People 2070. Available at: http://
www.healthypeople.gov/Document/HTML/Volume1/08Environmental.htm.
Accessed March 22, 2003.

33. Looney JW, Crandall PG, Poole AK. The matrix of food safety regulations.
Food Technol. 2001;55:60-76.

34. McNamara AM. The President’s Food Safety Initiative. Irish J Agric Food
Res. 2000;39:213-220.

35. US Food and Drug Administration. National Food Safety Programs. Avail-
able at: http://www.vm.cfsan.fda.gov/~dms/fs-toc.html. Accessed April 16,
2003.

36. Mead PS, Slutsker L, Dietz V, McCraig LF, Breese JS, Shapiro C, Griffin
PM, Tauxe RV. Food-related illness and death in the United States. J Environ
Health. 2000;62:7-16.

37. Wallace DJ, Van Gilder T, Shallow S, Fiorentino T, Segler SD, Smith KE,
Shiferaw B, Etzel R, Garthright WE, Angula FJ. Incidence of foodborne ill-

1214 / September 2003 Volume 103 Number 9

N
ADA REPORTS

nesses reported by the Foodborne Diseases Active Surveillance Network
(FoodNet), 1997. J Food Prot. 2000;63:807-809.

38. Food and Drug Administration. HACCP guidelines for fish and fishery
products. Available at: http://www.cfsan.fda.gov/~comm/haccp4a.html. Ac-
cessed September 11, 2002.

39. Food Safety and Inspection Service. US Department of Agriculture Final
rule for meat and poultry process plants. Available at: http://www.fsis.
usda.gov/OA/background/finalrul.htm#THE FINAL RULE. Accessed Septem-
ber 11, 2002.

40. Keener L. HACCP: A view to the bottom line. Food Safety Mag. 2002;8:
20-24.

41. Food and Drug Administration. HACCP backgrounder. Available at: http://
www.cfsan.fda.gov/~Ird/bghaccp.html updated 10-01. Accessed June 12,
2002.

42. IFT Expert Report on Application of Science to Food Safety Management.
Available at: http://www.ift.org/govtrelations/microfs/application.pdf. Ac-
cessed August 21, 2002.

43. Food and Drug Administration. 2001 Food Code. FDA, Available at:
http://www.cfsan.fda.gov/~dms/fc01-toc.html updated 3-28-02. Accessed
June 12, 2002.

44. Food and Drug Administration. Healthy people 2000 status report on food
safety objectives. Available at: http://www.foodsafety.gov. Accessed June
12, 2002.

45. McSwane D, Linton R. Issues and concerns in HACCP development
and implementation for retail food operations. J Environ Health. 2000;62:15-
21.

46. Puckett RP, Norton, LC. HACCP: The Future Challenge for the Foodser-
vice Administrator. 4th ed. Gainsville, FL: University of Florida Division of
Continuing Education; 2001.

47. Food and Drug Administration. Center for Food Safety and Applied
Nutrition Program Priorities. Available at: http://www.cfsan.fda.gov/~dms/
cfsa102b.html. Accessed June 12, 2002.

48. US Environmental Protection Agency. MDBP Rules: implementation ac-
tivities. Available at: http://www.epa.gov/safewater/mdbp/implement.html,
Accessed July 10, 20083.

49. US Environmental Protection Agency. Drinking Water: Past, Present, and
Future. US EPA; 2000. EPA 816-F-00-002.

50. US Environmental Protection Agency. The Safe Drinking Water Act. Avail-
able at: http://www.epa.gov/safewater/sdwa/sdwa.html#theact. Accessed
August 21, 2002.

51. Huang GH, Xia J. Barriers to sustainable water-quality management. J
Enivron Mgt. 2001;61:1-23.

52. US Environmental Protection Agency. Understanding the Safe Drinking
Water Act. US EPA; 1999. EPA 810-F-99-008.

53. US Environmental Protection Agency. Drinking Water Costs and Federal
Funding. US EPA; 1999. EPA810-F-99-014.

54. US Environmental Protection Agency. Drinking Water Priority Rulemaking:
Microbial and Disinfection Byproduct Rules. USEPA; 1998. EPA 815-F-98-
0014.

55. Payment P. Poor efficiency of residual chlorine disinfectant in drinking
water to inactivate waterborne pathogens in distribution systems. Can J
Microbiol. 1999;45:709-715.

56. Buzby JC. Older adults at risk of complications from microbial foodborne
iliness. Food Rev. 2002;25:30-35.

57. A Profile of Older Americans: 2001. Available at: http://www.aoa.
dhhs.gov/aoa/STATS/profile/2001/1.html and http://www.aoa.dhhs.gov/aoa/
STATS/profile/2001/2.html. Accessed October 11, 2002.

58. Gettings MA, Kiernan NE. Practices and perceptions of food safety among
seniors who prepare meals at home. J Nutr Educ. 2001;33:148-154.

59. Fey-Yensan N, English C, Ash S, Wallace C, Museler H. Food safety risk
identified in a population of elderly home-delivered meal participants. J Am
Diet Assoc. 2001;101:1055-1057.

60. Keep Kids Safe. Food Safety Educ. 2002;7(1). Available at http://www.
fsis.usda.gov/OA/educator/educator7-1.htm. Accessed April 11, 2003.

61. Buzby JC. Children and microbial foodborne illness. Food Rev. 2001;24:
32-37.

62. Gerba CP, Rose JB, Haas CN. Sensitive populations: Who is at greatest
risk? Int J Food Microbiol. 1996;30:113-123.

63. Centers for Disease Control and Prevention HIV/AIDS Update. A Glance at
the HIV Epidemic. Available at: http://www.cdc.gov/nchstp/od/news/At-a-
glance.pdf. Accessed October 16, 2002.

64. Food Safety and Inspection Service, US Department of Agriculture. Food
safety for persons with AIDS. Available at http://www.fsis.usda.gov/OA/pubs/
aids.htm. Accessed July 29, 2002.

65. Cieslak PR, Curtis MB, Coulombier DM, Hathcock AL, Bean NH, Tauxe
RV. Preventable disease in correctional facilities. desmoteric foodborne out-
breaks in the United States, 1974-1991. Arch Intern Med. 1996;156:1883-
1888.



66. Daniels NA, MacKinnon L, Rowe SM, Bean NH, Griffin PM, Mead PS.
Foodborne disease outbreaks in United States schools. Pediatr Infect Dis J.
2002;21:623-628.

67. Jones T, Vugia D, Selman C, Angulo F, the EIP FoodNet Working Group.
Eating in restaurants: A risk factor for foodborne illness? Findings from
FoodNet to be explored by EHS-Net. Available at: http://www.cdc.gov/food-
net/pub/iceid/2002/jones_t.htm. Accessed February 22, 2003.

68. September is National Food Safety Education Month. Available at: http://
www.foodsafety.gov/~fsg/September.html. Accessed February 22, 2003.
69. Food Safety and Inspection Service, US Department of Agriculture. Send-
ing perishable food by mail. Available at: http://www.fsis.usda.gov/OA/topics/
mailorder.htm. Accessed July 3, 2002.

70. Servsafe. 2nd ed. Available at: http://www.nraef.org/catalog/servsafe.asp
Accessed January 28, 2003.

71. Alaska Department of Environmental Conservation Food Safety and San-
itation. It's a GRAB & Go World! Available at: http://www.state.ak.us/dec/deh/
sanitat/takeout.htm. Accessed February 22, 2003.

72. Food Safety and Inspection Service, US Department of Agriculture. Cook-
ing for groups—a volunteer’s guide to food safety. Available at: http://www.
fsis.usda.gov/OA/pubs/cfg/cfg.htm. Accessed February 22, 2003.

73. Food Safety and Inspection Service. US Department of Agriculture. USDA
offers picnicking tips for summertime food safety. Available at: http://www.
fsis.usda.gov/OA/news/2002/picnicking.htm. Accessed March 10, 2003.

74. McNally A, Valetkevitch H. Keep food and fires safe during outdoor
cookouts. Avialable at: http://www.usda.gov/news/releases/2002/05/0203.htm.
Accessed March 10, 2003.

75. Food Safety and Inspection Service, US Department of Agriculture. Food
safety while hiking, camping, and boating. Available at http://www.fsis.
usda.gov/OA/pubs/hcb.htm. Accessed March 10, 2003.

76. Industry Assistance—Retail and Foodservice. Available at: http://www.
foodsafety.gov/~fsg/fsgret.html. Accessed February 22, 2003.

77. Lay J, Varma J, Vugia D, Jones T, Zansky S, Marcus R, Segler S, Medus
C, Blythe D, the EIP FoodNet Working Group. Racial and ethnic disparities in
foodborne illness, 2000. Available at: http://www.cdc.gov/foodnet/pub/idsa/
2002/lay_j.htm. Accessed February 22, 2003.

78. Lay J, Varma J, Marcus R, Jones T, Tong S, Medus C, Samuel M, Cassidy
P, Hardnett F, Barden C, the EIP FoodNet Working Group. Higher incidence
of Listeria infections among Hispanics: FoodNet, 1996-2000. Available at:
http://www.cdc.gov/foodnet/pub/iceid/2002/lay_j.htm. Accessed February
22, 2003.

79. Banerjee A, Frierman M, Hurd S, Jones T, McCarthy P, Medus C, Belet-
shawchew S, Vugia D, Zansky S, the EIP FoodNet Working Group. Charac-
terization of high-risk food consumption practices among the Hispanic pop-
ulation, FoodNet 2000-2001. Available at: http://www.cdc.gov/foodnet/pub/
idsa/2002/banerjee_a.htm. Accessed February 22, 2003.

80. Cohn JP: The international flow of food—FDA takes on growing respon-
sibilities for imported food safety. FDA Consumer. 2001;25-31.

81. Safety of Imported Foods. FDA Consumer. March-April 2001. Available at:
http://www.fda.gov/fdac/features/2001/201_safe.html. Accessed August 19,
2002.

82. US Food and Drug Administration, August 2001. Food Safety progress
report, fiscal year 2000. Food Safety Outreach. Available at: http://www.
cfsan.fda.gov/~dms/fsirp006.html Accessed July 31, 2002.

83. Herwaldt BL, Ackers ML. An outbreak in 1996 of cyclosporiasis associ-
ated with imported raspberries. The Cyclospora Working Group. N Engl
J Med. 1997;336:1548-1556.

84. Katz DJ, Cruz MA, Trepka MJ, Suarez JA, Fiorella PD, Hammond RM. An
outbreak of typhoid fever in Florida associated with an imported frozen fruit.
J Infect Dis. 2002;186:234-239.

85. CDC Foodborne Outbreak Response and Surveillance Unit. Outbreaks
2000 Foodborne diseases outbreaks due to bacterial etiologies. Available at:
http://www.cdc.gov/foodborneoutbreaks/us_outb/fbo2000/bacterial00.htm.
Accessed February 22, 2003.

86. CDC. Vibrio vulnificus—general information. Available at: http://www.
cdc.gov/ncidod/dbmd/diseaseinfo/vibriovulnificus_g.htm Accessed October
17, 2002.

87. CDC. Vibrio vulnificus—technical information. Available at: http://www.
cdc.gov/ncidod/dbmd/diseaseinfo/vibriovulnificus_t.htm. Accessed July 30,
2002.

88. CDC. Botulism—general information. Available at: http://www.cdc.gov/
ncidod/dbmd/diseaseinfo/botulism_g.htm. Accessed October 11, 2002.

89. The National Honey Board. Note to parents: Your baby’s tummy isn’t
ready for honey! Available at http://www.honey.com/info/tummy.html. Ac-
cessed February 22, 2003.

90. Tanzi MG, Gabay MP. Association between honey consumption and
infant botulism. Pharmacotherapy. 2002;22:1479-1483.

91. Cox N, Hinkle R. Infant botulism. Am Fam Physician. 2002;65:1388-
1392.

N
ADA REPORTS

92. US Food and Drug Administration. The “Bad Bug Book”/Foodborne
Pathogenic Microorganisms and Natural Toxins Handbook. Available at:
http://www.cfsan.fda.gov/~mow/intro.html. Accessed October 11, 2002.
93. Chin J, ed. Control of Communicable Diseases Manual. Washington, DC:
American Public Health Association; 2000.

94. Centers for Disease Control and Prevention. Diagnosis and management
of foodborne iliness: A primer for physicians. MMWR Recomm Rep. 2001;
50(RR-2):1-69.

95. CDC. Listeriosis—technical information. Available at: http://www.cdc.gov/
ncidod/dbmd/diseaseinfo/listeriosis_t.htm Accessed October 11, 2002.

96. CDC. Listeriosis—general information. Available at: http://www.cdc.gov/
ncidod/dbmd/diseaseinfo/listeriosis_g.htm. Accessed October 11, 2002.

97. CDC. Escherichia coli 0157:H7—technical information. Available at: http://
www.cdc.gov/ncidod/dbmd/diseaseinfo/escherichiacoli_t.htm. Accessed Octo-
ber 11, 2002.

98. Health advisory on sprouts. FDA Consumer. 2003:37:4. Available at:
http://www.fda.gov/fdac/departs/2003/103_upd.html. Accessed April 7,
2003.

99. Appleton H. Control of food-borne viruses. Br Med Bull. 2000;56:172-
183.

100. Centers for Disease Control and Prevention. Outbreaks-2000 Foodborne
Diseases Outbreaks Due to Viral Etiologies. Available at: http://www.cdc.gov/
foodborneoutbreaks/us_outb/fbo2000/viral00.htm. Accessed February 22,
2008.

101. Noroviruses: Q & A. Available at: http://www.cdc.gov/ncidod/dvrd/revb/
gastro/norovirus-ga.htm. Accessed March 10, 2003.

102. Noroviruses: CDC Technical fact sheet. Available at: http://www.
cdc.gov/ncidod/dvrd/revb/gastro/norovirus-factsheet.htm. Accessed March
10, 2003.

103. Norovirus: Food handlers. Available at: http://www.cdc.gov/ncidod/
dvrd/revb/gastro/norovirus-foodhandlers.htm. Accessed March 11, 2003.
104. US Food and Drug Administration. Bad Bug Book—The Norwalk virus
family. Available at: http://www.cfsan.fda.gov/~mow/chap34.html. Accessed
March 12, 2003.

105. US Food and Drug Administration. Bad Bug Book—Hepatitis A virus.
Available at: http://www.cfsan.fda.gov/~mow/chap31.html. Accessed March
11, 2008.

106. Centers for Disease Control and Prevention, National Center for Infec-
tious Diseases. Viral Hepatitis A Fact Sheet. Available at: http://www.cdc.gov/
ncidod/diseases/hepatitis/a/fact.ntm. Accessed March 5, 2003.

107. US Food and Drug Administration. Bad Bug Book—Rotavirus. Available
at http://www.cfsan.fda.gov/~mow/chap33.html. Accessed October 11,
2002.

108. Bresee JS, Glass R, Ivanoff B, Gentsch JR. Current status and future
priorities for rotavirus vaccine development, evaluation and implementation in
developing countries. Vaccine. 1999;17:2207-2222.

109. Centers for Disease Control and Prevention, National Immunization
Program. Rotavirus Vaccine Fact Sheet. Available at http://www.cdc.gov/nip/
publications/fs/rotavirus.htm. Accessed February 22, 2003.

110. Outbreaks-2000 Foodborne Diseases Outbreaks due to Parasitic
Etiology. Available at: http://www.cdc.gov/foodborneoutbreaks/us_outb/
fbo2000/parasiticO0htm. Accessed February 22, 2003.

111. Food and Drug Administration, Food Safety and Inspection Service,
Centers for Disease Control and Prevention. Healthy People 2000: status
report for food safety objectives. Available at http://www.foodsafety.gov/
~dms/hp2k.html. Accessed July 3, 2002.

112. US Food and Drug Administration. Bad Bug Book—Cryptosporidium
parvum. Available at: http://www.cfsan.fda.gov/~mow/chap24.html. Ac-
cessed March 12, 2003.

113. Centers for Disease Control and Prevention. Cyclospora Infection Fact
Sheet. Available at: http://www.cdc.gov/ncidod/dpd/parasites/cyclospora/
factsht_cyclospora.htm. Accessed October 11, 2002.

114. Centers for Disease Control and Prevention. Giardiasis Fact Sheet.
Available at: http://www.cdc.gov/ncidod/dpd/parasites/giardiasis/factsht_
giardia.htm. Accessed on March 11, 2003.

115. Centers for Disease Control and Prevention. Trichinellosis Fact Sheet.
Available at: http://www.cdc.gov/ncidod/dpd/parasites/trichinosis/factsht-
_trichinosis.htm. Accessed February 22, 2003.

116. IFT Expert Report on Emerging Microbiological Food Safety Issues-
Implications for Control in the 21st Century. Available at: http://www.ift.org/
govtrelations/microfs/webreport.pdf. Accessed August 19, 2002.

117. Bren L. FDA continues work to help prevent mad cow disease. FDA
Consumer. 2002;36:31-32.

118. Whitley RJ, MacDonald N, Asher D, and the Committee on Infectious
Diseases. Technical report: Transmissible spongioform encelphalopathies: A
review of pediatricians. Pediatrics. 2000;106:1160-1165.

119. Centers for Disease Control and Prevention, National Center for Infec-
tious Diseases. Questions and answers regarding bovine spongioform en-

Journal of THE AMERICAN DIETETIC ASSOCIATION /1215



cephalopathy (BSE) and Creutzfeldt-Jacob Disease (CJD). Available at: http://
www.cdc.gov/ncidod/diseases/cjd/bse_cjd_ga.htm. Accessed February 22,
2003.

120. Centers for Disease Control and Prevention, National Center for Infec-
tious Diseases. Update 2002: Bovine spongioform encephalopathy and vari-
ant Creutzfeldt-Jacob disease. Available at: http://www.cdc.gov/nciod.dis-
eases/cjd/bse_cjd.htm. Accessed February 22, 2003.

121. Agwunobi JO. Press Release: Creutzfeldt-Jakob Disease. Florida
Department of Health Epi Update. April 19, 2002. Available at: http://
www.doh.state.fl.us/disease_ctrl/epi/Epi_Updates2002/eu041902.htm#1.
Accessed August 1, 2003.

122. Bovine spongioform encephalopathy-geographical distribution of coun-
tries that reported BSE confirmed cases from 1989 to 2002. Available at:
http://www.oie.int/eng/info/en_esb.htm. Accessed March 12, 2003.

123. Mc Swane D, Rue N, Linton R. Essentials of Food Safety and Sanitation.
3rd ed. Upper Saddle River, NJ: Prentice-Hall; 2003.

124. Hingley A. Rallying the troops to fight foodborne illness. FDA Consumer.
1997;31:7-9.

125. Centers for Disease Control and Prevention. Outbreaks: 2000 Foodborne
diseases outbreaks due to chemical etiology. Available at: http://www.
cdc.gov/foodborne outbreaks/us_outb/fbo2000/chemical00.htm. Accessed
February 22, 2003.

126. Lehane L, Lewis RJ. Ciguatera: Recent advances but the risk remains. Int
J Food Microbiol. 2000;61:91-125.

127. US Food and Drug Administration. Bad Bug Book—Ciguatera. Available
at: http://www.cfsan.fda.gov/~mow/chap36.html. Accessed October 11,
2002.

128. US Food and Drug Adminsitration, Center for Food Safety and Applied
Nutriton. Bad Bug Book—Scrombrotoxin. Available at: http://www.cfsan.
fda.gov/~mow/chap38.html. Accessed March 19, 2003.

129. US Food and Drug Administration, Center for Food Safety and Applied
Nutrition. Bad Bug Book—Various shellfish-associated toxins. Available at:
http://www.cfsan.fda.gov/~mow/chap37.html. Accessed March 13, 2003.
130. Centers for Disease Control and Prevention. Update: Neurological ill-
ness associated with eating Florida pufferfish, 2002. MMWR. 2002:51:414-
416.

131. US Food and Drug Administration. Bad Bug Book—Aflatoxins. Available
at: http://www.cfsan.fda.gov/~mow/chap41.html. Accessed October 11,
2002.

132. US Food and Drug Administration.Bad Bug Book—Tetrodotoxin. Avail-
able at: http://www.cfsan.fda.gov/~mow/chap39.html. Accessed July 30,
2002.

133. US Food and Drug Administration. Bad Bug Book—Phytohaemoagglu-
tinin. Available at http://www.cfsan.fda.gov/~mow/chap43.html. Accessed
October 11, 2002.

134. US Food and Drug Administration. Bad Bug Book—Grayanotoxin. Avail-
able at: http://www.cfsan.fda.gov/~mow/chap44.html. Accessed October
11, 2002.

135. US Food and Drug Administration. Bad Bug Book—Mushroom toxins.
Available at: http://www.cfsan.fda.gov/~mow/chap40.html Accessed Octo-
ber 11, 2002.

136. Madsen C, Wuthrich B. Food sensitivities, allergic reactions, and food
intolerances. In: van der Heijden K, Younes M, Fishbein L, Miller S, eds.
International Food Safety Handbook—Science, International Regulation, and
Control. New York, NY: Marcel Deker, Inc; 1999:447-476.

137. Bruggink T. In: John de Vries, ed. Food Allergy and Food Intolerance in
Food Safety and Toxicity. New York, NY: CRC Press; 1996:183-193.

138. World Health Organization/Food and Agricultural Organization. Addi-
tional research on acrylamide in food essential scientists declare [press
release]. Available at: http://www.who.int/inf/en/pr-2002-51.html. Accessed
October 2, 2002.

139. US Department of Health and Human Services, US Food and Drug
Administration. FDA draft action plan for acrylamide in food—February 24,
2003 update. Available at: http://www.cfsan.fda.gov?~dms/acrypla2.html.
Accessed August 3, 2003.

140. Bren L. Turning up the heat on acrylamide. FDA Consumer. Available at:
http://www.fda.gov/fdac/features/2003/103_food.html. Accessed March 10,
2003.

141. US Department of Health and Human Services, US Food and Drug
Administration, Center for Food Safety and Applied Nutrition. Exploratory
data on acrylamide in foods. Available at: http://www.cfsan.fda.gov/~dms/
acrydata.html. Accessed February 22, 2003.

142. Riviere J. Chemical Food Safety—a Scientist’s Perspective. Ames, IA:
lowa State Press; 2002.

143. Centers for Disease Control and Prevention. Frequently asked questions
about NARMS. FAQ: Antibiotic resistance and foodborne illness. Available at:
http://www.cdc.gov/narms/fag.htm. Accessed February 9, 2003.

144. US Food and Drug Administration, Center for Veterinary Medicine. The

1216 / September 2003 Volume 103 Number 9

N
ADA REPORTS

use of steroid hormones for growth promotion in food-producing animals.
Available at: http://www.fda.gov/cvm/index/consumer/hormones.htm. Ac-
cessed February 22, 2003.

145. US Food and Drug Administration, Center for Veterinary Medicine. CVM
Update—FDA responds to citizen petitition on BST. Available at: http://
www.fda.gov/cvm/index/updates/cpetup.html. Accessed March 5, 2003.
146. US Food and Drug Administration. Report on the Food and Drug Ad-
ministration review of the safety of recombinant bovine somatotropin. Avail-
able at: http://www.fda.gov/cvm/index/bst/RBRPTFNL.htm. Accessed March
5, 20083.

147. US Environmental Protection Agency. Pesticides and food: What you
and your family need to know-health problems pesticides might pose. Avail-
able at: http://www.epa.gov/pesticides/food/risks.htm. Accessed March 18,
2003.

148. US Environmental Protection Agency. Organophosphate pesticide tol-
erance reassessment and reregistration. Available at: http://epa.gov/pesti-
cides/op. Accessed March 13, 2003.

149. US Environmental Protection Agency. Organophosphate pesticides in
food-a primer on reassessment of residue limits. Available at: http://
www.epa.gov/pesticides.op/primer.htm. Accessed March 13, 2003.

150. CDC. Organophosphate pesticides—National report on human exposure
to environmental chemicals. Centers for Disease Control and Prevention,
Atlanta, GA. March 01. Available at: http://www.mindfully.org/Pesticide/Or-
ganophosphate-Pesticides-CDCMar01.htm. Accessed March 13, 2003.
151. Wu M-L, Deng J-F, Tsai W-J. Ger J, Wong S-S, Li H-P. Food poisoning
due to methamidophos-contaminated vegetables. J Toxicol Clin Toxicol.
2001;39:333-336.

152. US Environmental Protection Agency. What the pesticide residue limits
are on food. Available at: http://www.epa.gov/pesticides/food/viewtols.htm.
Accessed October 11, 2002.

153. US Environmental Protection Agency. Office of Pesticide Programs.
Assessing health risks from pesticides. Available at: http://www.epa.gov/
pesticides/factsheets/riskassess.htm. Accessed July 31, 2002.

154. US Environmental Protection Agency. Why children may be especially
sensitive to pesticides. Available at: http://www.epa.gov/pesticides/food/
pest.htm Accessed July 31, 2002.

155. US Environmental Protection Agency. Citizen’s Guide to Pest Control
and Pesticide Safety. September 1995. Available at: http://www.epa.gov/
oppfead1/Publications/Cit_Guide/citguide.pdf. Accessed April 7, 2003.

156. Calvert GM. CDC and NIOSH—Tracking acute pesticide toxicity-lessons
learned and new challenges. Available at: http://www.cdc.gov/niosh/pest-
surv/pestpres1.html. Accessed March 18, 2003.

157. US Food and Drug Administration, Center for Food Safety and Applied
Nutrition. FDA’s Total Diet Study: monitoring US food supply safety. Food
Safety Mag. June/July 2002:51. Available at: http: www.cfsan.fda.gov/~dms/
tdsoview.html. Accessed on February 22, 2003.

158. US Food and Drug Administration, Center for Food Safety and Applied
Nutrition. History of FDA’s Total Diet Study. Available at: http://www.cfsan.
fda.gov/~comm/tds-hist.html. Accessed January 28, 2003.

159. Teuber M. Spread of antibiotic resistance with foodborne pathogens.
Cell Med Life Sci. 1999;56:755-763.

160. Bren L. Antibiotic resistance from down on the chicken farm. Available at:
http://www.fda.gov/fdac/features/2001/101_chic.html. Accessed February
22, 2003.

161. FDA Center for Veterinary Medicine. Poultry fluoroquinolones. July 2,
2002. Available at: http://www.fda.gov/cvm/antimicrobial/NOOHB.htm. Ac-
cessed February 22, 2003.

162. Gupta A, Rossiter S, McClellan J, Stamey K, Barrett T, Angulo FJ, and
the NARMS Working Group. Fluoroquinolone-resistant Campylobacter jejuni
infections in the United States, 1997-2000: National antimicrobial resistance
monitoring system’s data lead to regulatory action. Available at: http://
www.cdc.gov/foodnet/pub/idsa/2001/gupta_a.htm. Accessed February 22,
2003.

163. Bauman DE. Human health aspects of bovine somatotropin (BST).
Available at: http://www.nal.usda.gov/bic/BST/Misc/bst.bauman.html. Ac-
cessed March 20, 2003.

164. US Food and Drug Administration. Food additives. Available at: http://
www.cfsan.fda.gov/~dms/opa-bckg.html. Accessed March 20, 2003.

165. US Food and Drug Administration, Center for Food Safety and Applied
Nutrition. Office of Cosmetics and Colors Fact Sheet, July 30, 2001. Available
at: http://www.cfsan.fda.gov/~dms/cos-221.html. Accessed July 31, 2002.
166. US Food and Drug Administration. FDA and monosodium glutamate
(MSG). FDA Backgrounder, August 31, 1995. Available at: http://www.cfsan.
fda.gov/~Ird/msg.html. Accessed August 1, 2003.

167. Jarman R, Chin H. Dealing with pesticide residues on foods. Food Safety
Mag. 2002:8:37-41.

168. Bucholz U, Mermin J, Rios R, Casagrande TL, Galey F, Lee M, Quattrone



A, Farrar J, Nagelkerke N, Werner SB. An outbreak of foodborne illness
associated with methomyl-contaminated salt. JAMA. 2002:288:604-610.
169. CDC. National Alert—A warning about continuing patterns of metal-
lic mercury exposure. Available at: http://www.atsdr.cdc.gov/alerts/
970626.html. Accessed August 1, 2003.

170. FDA Consumer Advisory. An important message for pregnant women
and women of childbearing age who may become pregnant about the risks of
mercury in fish. Available at: http:www.cfsan.fda.gov/~dms/admehg.html.
Accessed October 7, 2002.

171. EPA Fact Sheet. Mercury update: Impact on fish advisories. June 2001.
Available at: http://www.epa.gov/waterscience/fishadvice/mercupd.pdf. Ac-
cessed August 1, 2003.

172. American Dietetic Association. Fish and shellfish consumption and preg-
nancy: Member news alert. Available at: http://www.eatright.org/Member/
NutritionInformation/8474_seafoodfaq.cfm. Accessed May 27, 2003.

173. US Environmental Protection Agency. Persistent bioaccumulative and
toxic (PBT) chemical program. Available at: http://www.epa.gov/pbt/dioxins.
htm. Accessed March 18, 2003.

174. US Environmental Protection Agency. Polychlorinated biphenyls (PCBs).
Available at: http://www.epa.gov/opptintr/pcb. Accessed March 18, 2003.
175. Falk MC, Chassy BM, Harlander SK, Hoban TJ, McGloughlin MN,
Akhlaghi AR. Food biotechnology: Benefits and concerns. J Nutr. 2002;132:
1384-1390.

176. IFT Expert Report on Biotechnology and Foods. Available at: http://
www.ift.org/govtrelations/biotech/. Accessed August 19, 2002.

177. Metcalfe D, Astwood JD, Townsend R, Sampson HA, Taylor SL, Fuchs
RL. Assessment of the allergenic potential of food derived from genetically
engineered crop plants. Crit Rev Food Sci Nutr. 1996;36:5165-S186.

178. Taylor SL, Hefle SL. Will genetically modified foods be allergenic? J
Allergy Clin Immunol. 2001;107:765-771.

179. National Research Council. Genetically Modified Pest-Protected Plants:
Science and Regulation. Washington, DC: National Academy Press; 2000.
180. Thompson L. Are bioengineered foods safe? FDA Consumer. January/
February 2000. Available at: http://www.cfsan.fda.gov/~dms/fdbioeng.html.
Accessed March 10, 2003.

181. Position of the American Dietetic Association: Biotechnology and the
future of food. J Am Diet Assoc. 1995;95:1429-1432.

182. American Dietetic Association. Biotechnology resource kit—a wealth
of information for ADA members. Available at: http://www.eatright.com/
Member/ProfessionalDevelopment/8474_biotechfag.cfm. Accessed August
1, 2008.

183. Position of the American Dietetic Association: Food irradiation. J Am Diet
Assoc. 2000;100:246-253.

184. Centers for Disease Control and Prevention. Frequently asked questions
about food irradiation. Available at: http://www.cdc.gov/ncidod/dbmd/
diseaseinfo/foodirradiation.htm. Accessed October 8, 2002.

185. International Food Information Council. Food Insight—irradiation’s time
has arrived. Food Insight. March/April 1999. Available at: http://ific.org/pro-
active/newsroom/release.vtm|?id=18031. Accessed February 5, 2003.

186. US Food and Drug Administration. Food irradiation: A safe measure.
January 2000. Available at: http://www.fda.gov/opacom/catalog/irrad-
bro.html. Accessed March 18, 2003.

187. Grossman LK. The story of a truly contaminated election. Columbia
Journalism Rev. 2001;39:65.

188. CDC Public Health Emergency Preparedness and Response—Biological
diseases/agents. Available at: http://www.bt.cdc.gov/Agent/Agentlist.asp.
Accessed July 31, 2002.

189. Sobel J, Khan AS, Swerdlow DL. Threat of a biological terrorist attack on
the US food supply: The CDC perspective. Lancet. 2002;359:874-880.

190. Countering bioterrorism and other threats to the food supply. Available
at: http://www.foodsafety.gov/~fsg/bioterr.html. Accessed March 11, 2003.
191. US Food and Drug Administration. Protecting the food supply. FDA
actions on new bioterrorism legislation. Available at: http://www.cfsan.
fda.gov/~dms/fsbtact5.html. Accessed March 11, 2003.

192. Cramer MM. Bioterrorism: The next food safety threat. Food Safety Mag.
2001;7:10-11.

193. Peregrin T. Bioterrorism and food safety: What nutrition professionals
need to know to educate the American public. J Am Diet Assoc. 2002;102:
14-16.

194. Bruemmer B. Food biosecurity. J Am Diet Assoc. 2003;103:687-691.
195. Kaferstein F, Abdussalam M. Food Safety in the 21st century. Bull World
Health Org. 1999;77:347-351.

196. Medeiros LC, Hillers VN, Kendall PA, Mason A. Food safety education:
What should we be teaching to consumers? J Nutr Ed. 2001;33:108-113.
197. Puckett RP, Norton C. Disaster and Emergency Preparedness in Food-
service Operations. Chicago, IL: American Dietetic Association; 2003.

198. US Environmental Protection Agency. Mycobacteria: Health Advisory.
USEPA: 1999. EPA 822-B-01-007.

N
ADA REPORTS

199. US Environmental Protection Agency. Legionella: Health Advisory. Avail-
able at: http://www.epa.gov/waterscience/humanhealth/microbial/legionella-
ha.pdf. Accessed June 4, 2002.

200. US Environmental Protection Agency. Giardia: Health Advisory. Available
at: http://www.epa.gov/waterscience/humanhealth/microbial/giardia.pdf. Ac-
cessed June 4, 2002.

201. US Environmental Protection Agency. Health Advisory. Available at:
http://epa.gov/waterscience/drinking/standards.html. Accessed May 27,
2003.

202. US Environmental Protection Agency. Arsenic Rule Implementation.
Available at: http://www.epa.gov/safewater/ars/implement.html. Accessed
June 4, 2002.

203. US Environmental Protection Agency. Lead and Copper Rule Implemen-
tation. Available at: http://www.epa.gov/safewater/mcl.html#8 Accessed on
May 27, 2003.

204. US Environmental Protection Agency. Health Advisory: MTBE. Available
at: http://www.epa.gov/safewater/mtbe.html. Accessed May 27, 2003.

205. US Environmental Protection Agency. Health Advisory: Radionuclides.
Available at: http://www.epa.gov/safewater/radionuc.html. Accessed June 4,
2002.

206. US Environmental Protection Agency. Health Advisory: Radon. Available
at: http://www.epa.gov/safewater/radon/proposal.html. Accessed. June 4,
2002.

207. US Environmental Protection Agency. Unregulated Contaminant Rule.
Available at: http://epa.gov.safewater/ccl/cclfs.html. Accessed May 27, 2003.
208. Howard E, Wiseman K. Emergency and disaster planning: Patient edu-
cation and preparation. Nephrol Nurs J. 2001;28:527-528.

209. Brown R. Disaster planning 101. Business Officer; 2000;34:39-42.

210. Counts CS. Disaster preparedness: Is your unit ready? Nephrol Nurs J.
2001;28:491-500.

211. Abrahams NA, Hubbell BJ, Jordan JL. Joint production and averting
expenditure measures of willingness to pay: Do water expenditures really
measure avoidance costs? Amer J Agr Econ. 2000;82:427-437.

212. Potera C. The price of bottled water. Environ Health Perspect. 2002;110:
76.

213. Posnick LM, Kim H, Bailey C. Bottled water regulation and the FDA. Food
Safety Mag. 2002;8:13-15,43-44.

214. US Environmental Protection Agency. Issue: Your child asks for a drink
of water. Available at: http://www.epa.gov/reg3esd1/childhealth/ch3.pdf. Ac-
cessed June 4, 2002.

215. US Environmental Protection Agency. Drinking water standards and
health effects. Available at: http://www.epa.gov/safewater/dwhealth.html.
Accessed June 4, 2002.

216. US Environmental Protection Agency. 66 Federal Register. 35429-
35441.

217. Commission on Accreditation for Dietetics Education. Accreditation
Handbook. Chicago, IL: American Dietetic Association; 2002.

218. Theis M. Case problem: Balancing risk of foodborne illness with patient
rights and quality of life. J Am Diet Assoc. 1999:99:1132-11383.

219. Scheule B. Food safety educational goals for dietetics and hospitality
students. J Am Diet Assoc. 2000;100:919-924.

220. Food Safety and Inspection Service, US Department of Agriculture.
USDA food safety activities and the role of dietitians in food safety. Available
at: http://www.fsis.usda.gov/oa/speeches/1999/cw_ada99.htm. Accessed
March 24, 20083.

221. Position of The American Dietetic Association: Food and water safety.
J Am Diet Assoc. 1997;97:1048-1053.

222, National Restaurant Association Educational Foundation. ServSafe. Available
at: http://www.nraef.org/catalog/servsafe.asp?flag=Icd&level1_id+58&level2_id=1.
Accessed April 16, 2003.

ADA Position adopted by the House of Delegates on October
20, 1996 and was reaffirmed on June 15, 2001. This position is
in effect until December 31, 2007. The American Dietetic As-
sociation authorizes republication of the position paper, in its
entirety, provided full and proper credit is given. Requests to
use portions of the position must be directed to ADA Head-
quarters at 800/877-1600, ext 4835, or ppapers@eatright.org

Authors:

Bonnie L. Gerald, PhD, DTR (Louisiana Tech University, Rus-
ton, LA); Judy E. Perkin, DrPH, RD (University of North Flor-
ida, Jacksonville, FL)

Journal of THE AMERICAN DIETETIC ASSOCIATION /1217



Reviewers:

Nancy L. Cohen, PhD, RD (University of Massachusetts, Am-
herst, MA); Consultant Dietitians in Health Care DPG (Pamela
S. Brummit, MA, RD, Brummit & Associates, Enid, OK; Carol H.
Elliott, RD, Elliott Consulting, Inc, Ormond Beach, FL);
Judith G. Dausch, PhD, RD (ADA Government Affairs, Wash-
ington, DC);

Sharon Denny, MS, RD (ADA Knowledge Center, Chicago, IL);
Dietetic Technicians in Practice DPG (Deborah L. Redditt,
DTR, Clinical Nutrition Management Consultant, Palm City,
FL; Paula J. Brown, MS, RD, Spokane Regional Health District,
Spokane, WA);

Food and Culinary DPG (Jacqueline B. Marcus, MS, RD, FADA,
Jacqueline B. Marcus and Associates, Northfield, IL);

1218 / September 2003 Volume 103 Number 9

N
ADA REPORTS

Institute of Food Technologists (Lee-Ann Jaykus, PhD, North
Carolina State University, Raleigh, NC);

Management of Food and Nutrition Systems DPG (William C.
Barkley, RD, FADA, Children’s Mercy Hospital, Kansas City,
MO; Edna K. Carpenter, MBA, RD, Shenandoah Memorial Hos-
pital, Woodstock, VA; Kathleen W. McClusky, MS, RD, FADA,
Morrison Management Specialists, Atlanta, GA);

Monica L. Theis, MS, RD (The University of Wisconsin, Madi-
son, Madison, WI);

Members of the Association Positions Committee Work-
group:

Ethan Bergman, PhD, RD, FADA (co-chair), Carolyn Manning,
MAg, RD (co-chair), Ruby Puckett, MA, RD (content advisor).



	Position of the American Dietetic Association: Food and water safety
	POSITION STATEMENT
	GENERAL OVERVIEW AND RATIONALE: FOOD AND WATER SAFETY ISSUES
	Scope of the Problem
	Media Coverage of Food and Water Safety
	Consumer Views of Food and Water Safety
	Government Focus on Food and Water Safety

	FOOD SAFETY ISSUES
	Changing Demographics and Lifestyles
	Bacterial and Viral Food Safety Hazards
	Parasitic Food Safety Hazards
	New or Emerging Food Pathogens
	Chemical Food Safety Hazards
	Food Safety and Biotechnology
	Food Safety and Food Irradiation
	Food and Bioterrorism

	FOOD SAFETY INITIATIVES
	WATER SAFETY ISSUES
	Emerging Contaminants in the Water Supply
	Water Safety Policies for Facility Disaster Planning
	Bottled Water

	ROLE OF DIETETICS AND FOODSERVICE PROFESSIONALS
	SUMMARY
	References




