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Food irradiation has been studied globally for de-
cades and is a safe, effective means of reducing 

foodborne illness–causing pathogens, sterilizing in-
sects, delaying ripening or sprouting, and extend-
ing shelf life (1,2). The US Food and Drug Adminis-
tration has approved various foods for irradiation, 
including meat, poultry, fresh shell eggs, and spices 
(2) (Appendix Table, https://wwwnc.cdc.gov/EID/
article/30/6/23-0922-App1.pdf). However, irradia-
tion has not been widely adopted in the United States 
because of large fixed costs and the perception of con-
sumer unwillingness to purchase irradiated food (3). 
Estimates of the amount of irradiated food available 
in the United States are scarce, but as of 2010, approxi-
mately one third of spices consumed and <0.1% of im-
ported fruit, vegetables, and meats were irradiated (3).

Campylobacter, Salmonella, Escherichia coli, and 
Listeria monocytogenes are among the most common 
bacterial foodborne pathogens causing illnesses, 
hospitalizations, and death in the United States (4) 
and can be neutralized by irradiation at sufficient 
doses (5). We identified outbreaks caused by these 
pathogens and linked to irradiation-eligible foods; 
then, we determined whether any of the foods had 
been irradiated.

In the United States, the Foodborne Disease 
Outbreak Surveillance System (FDOSS) collects in-
formation from state, local, and territorial health de-
partments about foodborne disease outbreaks. The 
National Outbreak Reporting System, launched in 

Food irradiation can reduce foodborne illnesses but is 
rarely used in the United States. We determined whether 
outbreaks related to Campylobacter, Salmonella, Esch-
erichia coli, and Listeria monocytogenes were linked to 
irradiation-eligible foods. Of 482 outbreaks, 155 (32.2%) 
were linked to an irradiation-eligible food, none of which 
were known to be irradiated.
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2009, reports information gathered by FDOSS, includ-
ing food processing methods such as shredding, pas-
teurizing, or irradiation. We searched for foodborne 
disease outbreaks reported and finalized through 
FDOSS and the National Outbreak Reporting System 
as of February 4, 2022, for which the date of first illness 
onset occurred during 2009–2020 and a confirmed 
pathogen was Campylobacter, Salmonella, E. coli, or 
Listeria monocytogenes. A foodborne disease outbreak 
was defined as >2 illnesses linked to a common expo-
sure with evidence suggesting a food source. FDOSS 
variables we examined included method of process-
ing, food vehicle, Interagency Food Safety Analytics 
Collaboration (IFSAC) food category, and the number 
of estimated primary illnesses, hospitalizations, and 
deaths. We grouped outbreaks by IFSAC category 
and irradiation approval status (eligible, some foods 
eligible, not yet eligible, or undetermined) (Appendix 
Table). We conducted a literature review to identify 
outbreaks not captured through FDOSS. We obtained 
foods approved for irradiation for pathogen reduc-
tion and approval years from the Code of Federal 
Regulations 21 Part 179 (Appendix Table).

In FDOSS, we identified 2,153 foodborne out-
breaks during 2009–2020 caused by Campylobacter, 
Salmonella, E. coli, or Listeria monocytogenes. Of those, 
482 (22.4%) included information regarding process-
ing methods other than unknown or a missing value; 
none had irradiation listed as a processing method. 
Of the 482 outbreaks, 155 (32.2%) were linked to a 
food eligible for irradiation when the onset of the first 
reported illness occurred; those outbreaks resulted 
in 3,512 illnesses, 463 hospitalizations, and 10 deaths 
(Appendix Table). The most common sources were 
chicken (52 outbreaks), beef (31), and eggs (29), com-
prising 72% (112/155) of outbreaks linked to irradia-
tion-eligible foods.

During our literature search, we identified 1 out-
break linked to food that might have included an ir-
radiated ingredient. During 2009–2010, Salmonella 
enterica serotype Montevideo was found in imported 
pepper used in ready-to-eat salami (6). Some of the 
manufacturer’s pepper was reportedly irradiated, but 
some was not. Whether the implicated product con-
tained irradiated pepper is unclear. Irradiation was 
not reported as a processing method for the outbreak 
in FDOSS. After consultation with the Centers for 
Disease Control and Prevention outbreak investiga-
tion team, we determined there was insufficient evi-
dence to link that outbreak to irradiated pepper.

The illnesses, hospitalizations, and deaths asso-
ciated with outbreaks linked to irradiation-eligible 
foods might have been prevented or reduced had 

these foods been irradiated. Irradiation has repeat-
edly been proposed as a strategy to reduce foodborne 
disease outbreaks (5,7,8). Irradiation typically elimi-
nates a large proportion of pathogenic microorgan-
isms. The efficacy of irradiation depends on factors 
like temperature and water content (9). Food may be-
come contaminated after irradiation. Irradiation can 
be a useful tool in improving food safety complemen-
tary to existing food safety practices. Consumer de-
mand for irradiated foods may be increased through 
education (10).

The first limitation of our study is that IFSAC 
food categories do not always correspond to food 
groups approved for irradiation by the US Food and 
Drug Administration (Appendix Table); therefore, 
misclassification of irradiation approval status might 
have occurred for some foods. Reporting of outbreaks 
to FDOSS is voluntary, and processing method infor-
mation was frequently missing, so irradiation might 
have been underreported or unrecognized by public 
health partners because of limited knowledge of irra-
diation or unfamiliarity with labeling. For outbreaks 
with multiple etiologies including a pathogen other 
than the 4 of interest, irradiation might not have re-
duced those pathogens.

We identified 155 Campylobacter, Salmonella, E. 
coli, or Listeria monocytogenes outbreaks with a known 
method of processing that were linked to irradiation-
eligible foods during 2009–2020; none of the impli-
cated foods were reported as irradiated. These results 
suggest that some outbreaks could be prevented or 
mitigated through irradiation. Prioritizing food irra-
diation efforts, particularly for chicken, beef, and eggs, 
could substantially reduce outbreaks and illnesses.
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In July 2018, after 60 years of endemic circulation in 
European wild rabbits (Oryctolagus cuniculus), myx-

oma virus (MYXV) jumped to the Iberian hare (Lepus 
granatensis) (1). This species jump resulted from the 
emergence of a recombinant strain of MYXV, named 
ha-MYXV, containing a 2.8-kb insertion derived from 
an unknown poxvirus (2,3). Outbreak notifications 
rapidly spread across the Iberian Peninsula, resulting 
in an estimated mean mortality rate of 55.4% (median 
70%) in hares (4). Concerns were raised about the ef-
fect of myxomatosis on the Iberian hare populations 
(4). We investigated those concerns and determined 
how myxomatosis affected Iberian hares by evalu-
ating hare abundance indexes before and after the 
emergence of ha-MYXV.

We used hunting bag data to approximate 
population abundance (5). We collected information 
on hunting yields from hunting grounds in Portugal 
and the most affected regions of Spain, Andalusia, 
and Castilla-La Mancha during the hunting seasons 
(October–February) spanning from 2007–08 to 2020–21. 
Our study period includes 11 seasons before ha-MYXV 
emergence (premyxomatosis), from 2007–08 to 2017–18, 

The myxoma virus species jump from European 
rabbits (Oryctolagus cuniculus) to Iberian hares (Lepus 
granatensis) has raised concerns. We assess the 
decline suffered by Iberian hare populations on the 
Iberian Peninsula and discuss the association between 
the effect of myxomatosis and the average abundance 
index, which we estimated by using hunting bags.


