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FOOD SAFETY

Lessons Learned from the 2007 Checklist  
on Industry Controls for Escherichia coli 

O157:H7 in Raw Beef
Daniel Engeljohn

Introduction
In spring 2005, the Food Safety and Inspection Service 

(FSIS), US Department of Agriculture, became sufficiently 
concerned about an apparent lack of sanitary control for 
Escherichia coli O157:H7 in raw beef operations that pro-
duced mechanically tenderized (nonintact) products that 
a mandatory reassessment of all such food safety systems 
was deemed necessary (FSIS, 2005). The reassessment was 
applicable to all beef mechanical tenderization process-
es, including those for enhanced products in which an 
injected solution was incorporated into the product. The 
reassessment was triggered by 3 documented incidents 
involving human illness (outbreaks) in 2000, 2003, and 
2004. Since the 2005 reassessment action, 2 additional 
outbreaks occurred in 2007 involving these same prod-
ucts. Although concern about sanitary controls had been 
a contributing factor in most of these outbreaks, control 
for E. coli O157:H7 as a food safety hazard generally was 
not a focus of the establishments’ control programs.

Furthermore, by the close of calendar year 2007, FSIS 
noted a substantial increase in recalls associated with E. 
coli O157:H7 in a wide variety of raw beef products. In 
total, there were 21 recalls, 10 with reported human ill-
ness. This compared with 8 recalls in calendar year 2006 
with none associated with human illness. Consequently, 
in late 2007, FSIS again informed the raw beef industry 
that they needed to reassess their HACCP plans to address 
the new information about an increase in recalls, illness-
associated events involving beef, and pathogen-positive 
samples in FSIS regulatory testing programs. All these 

events signaled to FSIS that controls specific to E. coli 
O157:H7 were not adequate. As the public health regu-
latory agency responsible for the safety and labeling of 
meat, poultry, and processed egg products, FSIS is of the 
belief that risk management actions associated with the 
control for E. coli O157:H7 in raw beef products must be 
more focused by the regulated industry and FSIS. In addi-
tion, the public health messages to consumers about safe 
handling of raw beef may be increasingly less effective.

Background
Before the reassessment action in 2005, FSIS had asked 

the National Advisory Committee for Microbiological Cri-
teria for Foods (NACMCF) to provide responses to ques-
tions about the safety of mechanically tenderized prod-
ucts. In its 2002 report, NACMCF concluded that there 
were insufficient data to adequately answer most of the 
questions (NACMCF, 2002). However, NACMCF did con-
clude that blade tenderized steaks served very rare with 
cold spots (less than 120°F internal temperature) present 
a concern/risk. Also in 2002, FSIS prepared a compara-
tive risk assessment of nonmechanically tenderized beef 
products and mechanically tenderized beef products. At 
that time, FSIS concluded that there was almost no differ-
ence in exposure to E. coli O157:H7 between the intact 
versus nonintact products (2.6 versus 3.7 of every 10 mil-
lion servings of steaks contain one or more cells of E. coli 
O157:H7 from intact versus nonintact steaks, respectively 
(FSIS, 2002). Industry has prepared best practice guidance 
for use by manufacturers of mechanically tenderized 
products, focusing on sanitary conditions. Guidance doc-
uments, in the form of written beef industry good man-
ufacturing practices, are viewed by FSIS to be excellent 
resources for ensuring the sanitary conditions associated 
with mechanical tenderization operations (Beef Industry 
Food Safety Council, 2006).

To further strengthen controls to ensure that beef steaks 
are properly prepared at foodservice, FSIS has been a pro-
ponent of voluntarily labeling of these products to discern 
whether the steaks are intact or nonintact. Since the late 
1990s, FSIS has worked with the Conference for Food Pro-
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tection and its efforts associated with the Food Code (Food 
and Drug Administration, 2005). The Food Code provides 
that an intact steak, when labeled to identify that it is in-
tact, may be safely served regardless of internal tempera-
ture provided that the exterior surfaces of the steak are 
properly seared and the product attains a cooked color 
change. However, few if any beef steaks are voluntarily 
labeled to denote their intact or nonintact nature. Industry 
guidance documents refer to the FSIS preference for vol-
untary labeling of beef products to denote their intact or 
nonintact nature.

Checklist Process
In 2007, due to the increases in recalls, illness-associ-

ated events involving beef, and positive samples in FSIS 
regulatory testing programs, FSIS developed a checklist to 
be completed by inspection program personnel to identify 
the control practices in raw beef operations (FSIS, 2007). 
The checklist consisted of up to 118 questions related to 
specific raw beef operations, including slaughter, trim 
fabrication, enhanced product production, mechanical 
tenderization production, grinding, regrinding, and pat-
ty forming. The completed checklists were to be shared 
with the management team at the establishment in order 
for any incorrect responses to be corrected. In addition, 
the FSIS frontline supervisor was expected to review the 
completed checklist before submittal of the data. In total, 
2,322 checklists were received and analyzed.

Preliminary Highlight of Checklist Results
Although FSIS is preparing a formal report on the check-

list results, set to issue in late summer 2008, the following 
summaries provide a glimpse of the information gathered 
by FSIS.

Conclusions
Generally, production practices related to mechani-

cally tenderized and enhanced beef product appear to 
incorporate practices that are quite similar in design. Im-
portantly, few establishments appear to take substantive 
steps to further limit vulnerability for E. coli O157:H7 
being present on the pre- and post-tenderized/enhanced 
product. Furthermore, most tenderized beef products are 
not labeled or identified to depict the nonintact nature 
of the product (alternatively, intact beef products are not 
labeled to depict their intact nature). The nonintact prod-
ucts should be cooked to a minimum internal temperature 
for safety, whereas the intact products do not require a 
minimum internal temperature for safety. Effective pub-
lic health messaging for safe handling and preparation of 
nonintact beef products cannot be achieved unless con-
sumers know how to discern an intact from a nonintact 
product. The FSIS has repeatedly clarified, through formal 
notification in the Federal Register, that such products are 
adulterated if contaminated with E. coli O157:H7 (FSIS, 
1999, 2002). Regardless, food safety system controls ap-
pear less than optimal to prevent future adverse public 
health outcomes.
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