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ow safe is our food? Put another way, how much
illness in the United States is caused by foodborne
pathogens? It sounds like a simple question. Getting a
reasonable answer, however, is far from simple. The basic problem lies in the fact that only a small fraction of
foodborne disease cases get reported through official (or
unofficial) reporting systems. Calculating the “real” rate
of foodborne illness requires development of models that
use reported cases as a starting point to estimate underlying disease rates. Given the plethora of pathogens that can
be transmitted through foodborne routes, this is a complex,
and somewhat daunting, process. It is, however, necessary
for assessing the safety of foods and developing strategies
for disease prevention. The articles by Scallan et al. (1,2)
in this issue represent the latest efforts to develop such estimates of the magnitude of foodborne illness in the United
States.
In 1999, Mead et al. (3) published initial estimates of
foodborne disease in the United States. This landmark undertaking was the first to provide a comprehensive compilation of data from a variety of sources, including the
Centers for Disease Control and Prevention (CDC) and the
medical literature. It resulted in the often-cited estimates
that foodborne pathogens cause 76 million episodes of illness, 325,000 hospitalizations, and 5,000 deaths each year
in the United States. (Hereafter, episodes of illness are referred to as illnesses.) During the past decade, these numbers have strongly driven ongoing efforts to implement or
reform regulatory systems to protect the public from foodborne illness. However, some aspects of the methods have
been criticized, particularly the high degree of uncertainty
of particular parameters and thus of the results themselves
(4–6). These concerns have led to requests for CDC to repeat and update the work of Mead et al., using better methods and parameter estimates that more closely reflect current realities.
Now, ≈11 years later, Scallan et al. have produced
“Sons of Mead,” which include substantial improvements
to the methods used by Mead et al. and to the quality and
timeliness of data (1,2). Scallan et al. should be com-
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mended, especially for 2 specific improvements: their advanced treatment of statistical uncertainty and variability
and their transparent inclusion of voluminous appendixes
of data, models, and assumptions. These authors followed
the same basic approach as Mead et al. but chose to report
their estimates in 2 articles. In the first article, they based
their estimates of illnesses caused by 24 major pathogens
(e.g., Salmonella spp., Escherichia coli O157:H7) primarily on data from the Foodborne Diseases Active Surveillance Network (FoodNet) and other pathogen-specific
surveillance systems. In the second article, they estimated
illnesses caused by unknown (or unspecified) pathogens by
subtracting illnesses caused by known pathogens from the
annual estimated number of cases of acute gastroenteritis
in the US population and adjusting the result by the percentage assumed to be acquired domestically through food.
If these 2 estimates are combined, as they were by Mead
et al., the new totals are 47.8 million foodborne illnesses,
127,839 hospitalizations, and 3,037 deaths per year in the
United States.
When one compares the 1999 and 2010 estimates (76
million vs. 47.8 million illnesses), the immediate response
is to ask: Does this mean that food in this country is safer
than it was 11 years ago? Unfortunately, the Scallan et
al. articles do not enable us to answer this question. The
methods, underlying assumptions, and parameter estimates
used to generate these new numbers differ sufficiently from
those used ≈11 years ago to preclude comparisons. In fact,
if one looks simply at rates of overall gastrointestinal illness in the United States, based on FoodNet Population
Surveys (2), one might infer that overall rates of acute
gastrointestinal illness have increased during this period,
from 0.49 episodes per person per year in 2000–2001, to
0.54 in 2002–2003, and to 0.73 in 2006–2007 (see [7] for a
discussion of some methodologic issues with regard to the
2006–2007 survey). For the Scallan et al. articles, these 3
numbers were averaged to arrive at a rate of 0.6 episodes
of acute gastroenteritis per person per year over the past
decade. In contrast, Mead et al. used an estimate of 0.79
episodes of gastroenteritis per person per year, based on
FoodNet data but also on older community surveys; they
also used a somewhat different definition of acute gastrointestinal illness. This difference in estimated annual rates
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of acute gastroenteritis, when combined with a lower assumed proportion of gastroenteritis that is foodborne, explains much of the dramatic drop in total annual episodes
of foodborne disease. Had Scallan et al. elected to use the
2006–2007 FoodNet estimate of 0.73 cases per person per
year rather than use the average of 0.6 cases, their numbers would have been substantially higher and closer to the
Mead et al. estimates.
Thus, if we can’t use the Scallan estimates for comparison, is there any way to say whether food in the United
States is safer now than it was 11 years ago? The best answer
to this question comes from the FoodNet system (8), an active laboratory-based sentinel surveillance system that was
established to monitor the public health impact of the 1995
US Department of Agriculture (USDA) Pathogen Reduction: Hazard Analysis and Critical Control Point (HAACP)
System regulations (the first major revision of USDA food
safety regulations since 1906). FoodNet provides annual
data from designated sentinel surveillance sites on numbers
of laboratory-diagnosed cases of 10 predominantly foodborne bacterial and parasitic pathogens; it reports actual
case totals, not estimates. Despite year-to-year variability
(including significant decreases in incidence of Shigella
spp. and E. coli O157:H7 for 2009) (8), the overall trends
show an initial drop in incidence of infection with the major bacterial foodborne pathogens after implementation of
the 1995 USDA regulations, followed by a leveling off of
incidence in subsequent years. One exception is infections
caused by Vibrio spp., which are increasing, partly because
climate change is affecting coastal environments (9). Bottom line: with the exception of Vibrio spp., things don’t
seem to be getting worse; however, after the initial decline
since the USDA regulatory changes in 1995, one does not
see evidence of sustained improvement.
How do numbers from the United States compare with
those from Europe and the rest of the world? Again, differences in methods used by Scallan et al. make it difficult, if not impossible, to directly compare these numbers
with those being published by other countries, including
Canada, Australia, and members of the European Union
(10–12). Although these new estimates cannot be compared directly with previous estimates or with estimates
from other countries, these articles nonetheless constitute
a necessary starting point for generation of more robust
and regularly updated numbers. Looking across time, use
of a consistent method, with regular updating of data (ideally annually), would provide a basis for assessing the effect of changes in regulation and other interventions at a
national level. Similarly, if the methods are further modified in keeping with current international discussions on
standardization of foodborne disease estimates (13), direct
comparison of US numbers with those from other countries
may become possible.

Estimates of the relative burden of disease caused by
specific pathogens are crucial for improving our understanding of foodborne illness risks, but they are insufficient on their own. To target interventions (which are almost always food specific), illnesses must be quantified in
terms of food–pathogen combinations. Doing so, in turn,
requires development of what have been termed food attribution data (14,15). That is, how much salmonellosis
is caused by eating contaminated chicken versus eggs,
beef, or pork? How often is beef, compared with produce,
the source of infection with E. coli O157:H7? Likewise,
summary statistics such as number of cases, hospitalizations, and deaths ignore at-risk subpopulations and chronic sequelae such as end-stage renal disease, congenital
toxoplasmosis, and irritable bowel syndrome. As such,
the World Health Organization and many industrialized
countries are increasingly reporting integrated measures
of disease, such as disability-adjusted life years, which
more fully capture disease symptoms and severities (13).
Furthermore, to reduce specific foodborne hazards, we
need information about the many factors along the complex farm-to-table pathway that can lead to the introduction or amplification of pathogens that contaminate food.
This information would also help determine feasibility
and efficacy of potential interventions.
As outlined in a recent Institute of Medicine report
(16), implementation of a modern, risk-based food safety
system in the United States will ultimately require much
better data and a strong analytic capacity at the federal level that cuts across current agency lines. Although we still
have a long way to go to bring our food safety system into
the current century, the articles by Scallan et al. are critical
steps in the right direction.
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