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Abstract

Consumer demand for organically produced foods is increasing in the United States as well as
globally. Consumer perception often credits organic foods as being safer than conventionally
produced foods, although organic standards do not directly address safety issues such as micraobial
or chemical hazards. We reviewed outbreaks reported to the Centers for Disease Control and
Prevention’s Foodborne Disease Outbreak Surveillance System where the implicated food was
reported to be organic. Information collected for each outbreak included the year, state, number of
illnesses, pathogen, and implicated food. We identified 18 outbreaks caused by organic foods from
1992 to 2014, resulting in 779 illnesses, 258 hospitalizations, and 3 deaths; 56% of outbreaks
occurred from 2010 to 2014. Nine outbreaks occurred in a single state, and nine outbreaks were
multistate. Salmonellasp. (44% of outbreaks) and Escherichia coli 0157:H7 (33%) were the most
commonly occurring pathogens. Eight of the outbreaks were attributed to produce items, four to
unpasteurized dairy products, two to eggs, two to nut and seed products, and two to multi-
ingredient foods. Fifteen (83%) outbreaks were associated with foods that were definitely or likely
U.S. Department of Agriculture certified. More foodborne outbreaks associated with organic foods
in the United States have been reported in recent years, in parallel with increases in organic food
production and consumption. We are unable to assess risk of outbreaks due to organic foods
compared with conventional foods because foodborne outbreak surveillance does not
systematically collect food production method. Food safety requires focused attention by
consumers, regardless of whether foods are produced organically or conventionally. Consumers
should be aware of the risk of milk and produce consumed raw, including organic.
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Consumer demand for organically produced goods in the United States has steadily

increased over the past decade (Fig. 1). Retail sales of organic foods reached US$28 billion
in 2012, up from US$11 billion in 2004 (22). Consumers cite many reasons for purchasing
organic foods including, in part, health consciousness, environmental concerns, better taste,
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and food safety (9). Although producer marketing and consumer perception may credit
organic foods as meeting stringent food safety standards, consumers are often not aware that
organic standards do not directly address food safety considerations such as microbial or
chemical hazards (2). Studies suggest however that consumption of organic foods may
reduce exposure to pesticide residues and antibiotic-resistant bacteria (1, 12, 20).

The term “organic,” as defined in 2002 by the U.S. Department of Agriculture (USDA),
National Organic Program of the Agriculture Marketing Service, applies to specific methods
of production of crops and livestock aimed to protect natural resources and conserve
biodiversity. Crops are verified as organic when certain agricultural practices are not
performed or specific compounds or products are not used, including sewage sludge,
synthetic fertilizers, genetically modified organisms, and prohibited pesticides. Generally,
organic livestock practices require that producers meet defined animal health and welfare
standards, administer no antibiotics or growth hormones, and use organic feed (23).

We use data from a national surveillance system to summarize and describe reported
outbreaks caused by organic foods in the United States from 1992 to 2014.

MATERIALS AND METHODS

RESULTS

The Centers for Disease Control and Prevention collects reports of foodborne disease
outbreaks voluntarily reported by state, local, and territorial health departments through the
Foodborne Disease Outbreak Surveillance System. Information collected for each outbreak
includes the year, state, number of illnesses, pathogen, and implicated food. Information on
whether a food is produced using conventional or organic methods is not explicitly collected,
although it can be included as part of a food’s description or noted in the remarks
accompanying a report. We queried outbreaks reported from 1973, when the system was
created, through the most recent year for which data were available, 2014, for any mention
of “organic”: variables searched included implicated food, recalled product, traceback
facility, and report comments. Additional information was also obtained from an online
search for news reports and press releases describing outbreaks implicating organic foods by
using the Foodborne IlIness Outbreak Database (6) compiled by a law firm that includes
outbreaks beginning in 1984, and Google News Search that queries news articles beginning
in 2003.

We identified outbreaks where the implicated food was reported as organic. USDA organic
certification was not necessary for inclusion in the analysis; outbreaks where the food was
reported as organic and certification was likely, but insufficient details were available to
confirm certification and those where the food was represented or self-reported as organic by
the producer or grower were also included.

We identified 18 foodborne disease outbreaks associated with organic foods, resulting in 779
illnesses, 258 hospitalizations, and 3 deaths (Table 1). The first identified outbreak caused
by an organic food occurred in 1992; 56% of outbreaks occurred from 2010 to 2014 (Fig. 1).
Nine outbreaks occurred in a single state (California, three outbreaks; Minnesota, three
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outbreaks; Maine, one outbreak; Florida, one outbreak; Michigan, one outbreak), and nine
outbreaks were multistate (i.e., exposure to the implicated food occurred in more than one
state).

The most commonly occurring pathogens were Salmonella sp. (eight outbreaks, 44%) and

Escherichia coli O157:H7 (six outbreaks, 33%), followed by Campylobacter (one outbreak,
6%), Clostridium botulinum (one outbreak, 6%), and hepatitis A virus (one outbreak, 6%).
One outbreak involved Escherichia coli O157:H7, Campylobacter, and Cryptosporidium.

Nearly half (44%) of the outbreaks were attributed to produce items (alfalfa sprouts, carrot
juice, grape tomatoes, mesclun lettuce, pomegranate seeds, spinach, spinach and spring mix,
and an unspecified produce item), four outbreaks to unpasteurized dairy products, two
outbreaks to eggs, two outbreaks to nut and seed products, and two outbreaks to multi-
ingredient foods (vegetable-based soup and sweet potato casserole). Three of four outbreaks
caused by unpasteurized milk and cream were associated with a single California producer.
Five (63%) of eight outbreaks associated with produce with known month of illness onset
occurred from August to November.

Fifteen (83%) outbreaks were associated with foods that were definitely or likely USDA
certified. Our supplemental online search confirmed USDA certification for 11 of these
outbreaks; the other 4 outbreaks were likely USDA certified, although we were unable to
confirm this through our supplemental search. These foods were alfalfa sprouts, carrot juice,
chia seed powder, eggs (twice), grape tomatoes, nut butter, pomegranate seeds, soup,
spinach, spinach and spring mix, sweet potato casserole, and unpasteurized milk and cream
(three times). Two outbreaks (11%) were associated with foods marketed as organic that
were not USDA certified: one outbreak involved unpasteurized milk that used the word
“organic” in the product name and the other outbreak was associated with mesclun lettuce
that preceded the establishment of the National Organic Program. The remaining outbreak
involved produce grown in a home garden that was self-reported as organic by the owner.

DISCUSSION

We identified 18 outbreaks caused by organic foods, with more outbreaks reported in recent
years. This increase in outbreaks is consistent with increasing sales and consumption of
organic foods in the United States (Fig. 1) and creation of the National Organic Program in
2002. Although our study cannot ascribe risk of foodborne outbreaks based on production
method, these data provide a first step toward comparing foodborne disease outbreaks
associated with organically and conventionally produced foods in the future, and they
highlight the possible benefits of systematically collecting more information about
production practices associated with foods implicated in outbreaks.

Nearly half of the organic food outbreaks were associated with produce. Several factors
probably contribute to this finding, some of which are independent of production method.
Produce is the most purchased organic food, accounting for 43% of organic food sales in the
United States in 2012 (22). Outbreaks associated with produce are increasing in general,
regardless of production method (14). From 1998 to 2008, an estimated 46% of foodborne
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illnesses were attributed to produce (18). It is possible that some farming methods common
in organic production might allow for a higher pathogen load for certain foods (15). For
example, synthetic fertilizers cannot be used in organic production; therefore, composted
manure or raw manure, spread at least 90 to 120 days before harvesting, is commonly
applied to soil as fertilizer (17). Composting and the required elapsed time between raw
manure application and harvesting are intended to eliminate harmful microbes, but some
studies have found that bacteria in composted soil, including Salmonellasp. and E. coli, can
survive much longer than 120 days (10). In a laboratory, pathogens including Sa/monella sp.
and £. coliwere capable of regrowth in finished compost, suggesting the use of compost
might present a risk for produce contamination when spread or applied to agricultural fields
(25). In addition, a recent study found that produce from organic farms using manure for
fertilization was more likely to be contaminated with £. colithan was produce from organic
farms not using manure (16). More research is needed to determine the best period between
manure application and harvest, to better characterize the regrowth potential of pathogens in
finished compost, and to better describe pathogen growth in different types of compost.

Together, produce and unpasteurized dairy products accounted for 78% of the organic food
outbreaks identified. These foods are generally consumed without further processing (e.g.,
cooking) that reduces the risk of foodborne illness. Washing produce can reduce, but not
eliminate, bacterial contamination, emphasizing the importance of production and
processing methods designed to minimize pathogens present in finished produce (19).
Consumption of unpasteurized dairy products is inherently risky and pasteurization is the
most effective method of enhancing the safety of dairy products (13). Although most (89%)
of the outbreaks identified were associated with single food products, two outbreaks were
associated with multi-ingredient foods. For such foods, ingredients other than those
organically produced could have been contaminated and thus responsible for the outbreak. In
fact, cross-contamination from raw eggs was a likely cause of the 2006 outbreak associated
with organic vegetable-based soup.

Our study did not identify any outbreaks associated with organic meats; however, studies
suggest that meat produced under organic conditions might be more likely to be
contaminated with foodborne pathogens than meat from conventionally produced animals
(7, 24). At the same time, because antimicrobial treatment is prohibited for organically
raised animals, it has been found that organically produced meats have a lower prevalence of
contamination with antimicrobial resistant bacteria (24). Although additional research is
needed to characterize risk of foodborne illness as it relates to contamination with pathogens
of varied antimicrobial resistance profiles, most studies suggest bacteria recovered from
organically produced meat are less likely to develop antimicrobial resistance than those from
conventionally raised meat.

Organic certification requirements and farming practices vary worldwide, but the principal
tenants are generally consistent in that organic foods are grown without synthetic pesticides
or fertilizers or routine use of antibiotics or growth hormones, and outbreaks associated with
organic foods have also been reported from other countries. For example, in 2007, organic
fermented beef sausage was associated with an outbreak of Shiga toxin—producing £. coli
(STEC) 026:H11 infections in Denmark (5). In 2011, organic fenugreek sprouts were
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associated with an international outbreak of STEC 0104:H4 infections (3). Although the
global demand for organically produced foods has led to increasing amounts of agricultural
land dedicated to organic food production (11), relatively few outbreaks associated with
organic foods internationally are recorded in the literature, possibly due to the lack of
systematic collection of information on production methods during outbreak investigation.
As such, those reported probably underestimate the true burden of outbreaks associated with
organic foods due to data collection methods as well as the varied certification requirements.
As the food industry continues to globalize, shelf-stable organic foods are more likely to be
distributed internationally. For example, the outbreak associated with organic chia seed
powder occurred in both the United States and Canada, and recalled products were
distributed to at least 14 other countries (Centers for Disease Control and Prevention,
unpublished data).

In the United States, businesses and farms must be certified by a USDA-accredited
certifying agent to label a product organic; the Code of Federal Regulation (7 CFR Part 205)
codifies organic standards that are established and regulated by the USDA National Organic
Program. For products to be labeled organic, they must adhere to these USDA-regulated
standards, and the use of these labels is regulated and enforced by USDA to ensure validity.
Certain exemptions exist that allow products to be labeled organic without certification. For
example, small farms or operations with less than US$5,000 in annual sales are exempt
according to 7 CFR Part 205.101. Categories of organic products include “100% organic,”
“organic,” “made with organic,” and “specified organic ingredients”; the similarities and
differences among these labeling categories and their accompanying technical definitions
might confuse consumers. Similarly, variations in the use of the term organic could influence
consumer perception. Most of the outbreaks attributed to organic produce were probably
included in the National Organic Program; however, we identified at least one outbreak
where the food was sold as organic based on the name of the establishment, but was not
actually certified.

Consumer perception tends to view organic farming methods as safer than conventional
production methods (9,26). Studies in Europe suggest many consumers have heard of the
term organic and are aware of its central features (i.e., chemical free), yet most are
unfamiliar with organic farming standards and practices, and considerable confusion
surrounding the term organic still exists (4, 8). This is probably the case in the United States
as well, not from a regulatory viewpoint as the standards are clearly defined, but from that of
consumers who might not be familiar with the technical definitions of National Organic
Program labeling and exemptions. Although interpretation of the term organic may vary
based on consumer knowledge, attitude, and practices, organic production methods should
not be viewed as a replacement for other food safety practices.

Our study has several limitations. First, the Foodborne Disease Outbreak Surveillance
System outbreak report form does not explicitly collect information on production methods
(e.g., organic). Therefore, we cannot compare outbreaks caused by organic foods with those
caused by foods grown using other methods. It is possible that we underestimated the true
number of outbreaks caused by organic foods because we lacked details on the foods
implicated in some outbreaks. It is also possible we misclassified some foods as organic that
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were not certified. Better methods for gathering accurate information on production
methods, including organic, are needed. This includes updated data collection methods to
systematically assess production techniques in the context of outbreak investigations.
Considerations such as USDA certification status must be taken into account before
methodologic changes are made, and our hope is that this research note will highlight these
gaps to ultimately improve data collection. There may also be other mechanisms to collect
this information, such as better linkage between Centers for Disease Control and Prevention
and traceback databases managed by the U.S. Food and Drug Administration and USDA for
foods under their respective regulatory authority. In addition to increasing sales of organic
foods in the United States, outbreak reporting has been enhanced in recent years, so it is
possible that the increased number of outbreaks in recent years reflects improvements in
surveillance rather than a true increase in the number of outbreaks. Similarly, our
supplementary Internet search for additional details was probably biased toward the more
recent past.

Our findings emphasize the need to continually improve data collection to be able to
accurately describe the causes of foodborne disease outbreaks. Consumers should not
assume organic foods to be more or less safe than foods produced by conventional methods.
Proper handling, preparation, and storage of foods, regardless of production method, are
necessary to prevent foodborne illness.
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FIGURE 1.
Outbreaks attributed to organic food (1992 to 2014) and organic food sales (2000 to 2014)

by year (21), in the United States.
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