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C 
ampylobacter is one of the most 
common bacterial causes of gastroin­
testinal infection in the United States, 
with an estimated 2.4 million cases 

of Carnpylobacter infection per year. These 
bacter ia live in the gasrroimesrinai tracts of 
poultry, and humans are typically infected 

through eating undercooked poultry or han­
d ling the raw meat. As 1i[[le as one drop of 

raw chicken juice is enough [0 cause Campy­
lobaeter infection . 

Symptoms of the illness typically begin 
between two and five days after expos ure 
and usually include diarrhea (which may be 
bloody), cramping, abdominal pain, fever, 
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nausea and vomi ting. The Food Safety and 
Inspection Service (FSIS ) of the U.S. Depart­
ment of Agriculture (USDA) has compliance 
guidelines for comprehensive control of Cam­

py/obaeter in poultry-processing plants, but 
because these recom mendations a re focused 
on consumer food sa fety rather than worker 

prmection, additional measures a re necessary 
to protect the hea lth of emp loyees. 

In 2011, management representatives of a 
poultry-processing plant in Virginia contacted 
the Na tiona l Institute for Occupational Safety 
and Health (NIOSH ), part of the Centers 
for Disease Contro l and Prevention (CDC), 
to perform a health-hazard evaluation at 



the plant. A number of emp loyees 
had been diagnosed with Campyla­
baeter infections . Because the plant 
had experienced a similar outbreak 
previously, the Virginia Department 
of Health suggested the plant request 
an evaluation into the causes of and 
possible solutions to the problem. 

The plant employed approximately 
1,000 employees, 24 to 35 of whom 
at anyone time were residents of two 
diversion centers, residential work 
assignment program s run by the 
Virginia Department of Corrections . 
The plant processed about 300,000 
to 350,000 birds per day. 

In order to assess exposures, 
infections and controls, we observed 
work practices and processes, and 
workplace conditions at the plant. 
We interviewed employees, reviewed 
medical and employment records, and Figure 1 
reviewed health and safety- related 
policies and training manua ls. 

We identified 29 cases of laborato­
ry-diagnosed Campylobacter infec­
tion among plant employees through 
records from the health and correc­
tions departments between Janu­
ary 2008 and May 2011. We also 
learned abou t the plant's ventilation 
system and environmental sa mpling 
programs for chlorine a nd Carnpyfo­
baeter. Detai ls of the evaluation ca n 
be found in the Health Hazard Eva lu­
ation (HHE) report at http: //www. 
cdc.gov/n iosh/h he/reporrs/pdfs/2011-

0058-3157.pdf. 
Based on our observations, 

examination of medical records and 
employee interviews, we determined 
a hea lth hazard from Campylabaeter 
existed in this plant. We found that 
approximately 15 percent of more 
than 3,000 encounters at the plant's 
medical office from Janua ry 2010 
through September 2011 we re related 
to gast rointestinal symptoms. Almost 
one-third of the interviewed em ploy­
ees reported they had been ill with 
gastrointestina l sym ptoms in the five­
month period prior to the interview, 
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and fewer than half of these emplo yees had reported their 
illness to the plant. 

The structure of the plant's sick-leave policy and lack 
of paid sick leave may have contributed to underreporting 
of Campy/obaeter and other illnesses and could expla in 
why residents of the diversion centers, who had easier ac­
cess to health care, were diagnosed with the illness more 
frequently than other employees. Most of the laboratory­
diagnosed cases were in employees wo rking in the li ve 
hang area, those who were also res idents of a d iversion 
center, and those who ha d worked at the plant for less 
than a month before becoming ill. 

The USDA notes that high bacterial loads 

on live birds can undermine protective 

measures within a processing plant. 

There were several factors that may have contributed 
to more infections being found among employees in the 
live hang area . Transport cages are known to be contami­

nated with Canlpy/obacter, as are feathers, sk in , crops, 
cloacae and feces of the birds . Because commercial broiler 
flocks live in high-densi ty housing, Campylobacter coloni­
zation rates may be as high as 90 percent to 100 percent 
of the chickens. The USDA notes that high bacteria l loads 
on live birds can undermine protective measures w ithin a 
processing plant. 

Figur.2 PHOTO COURTESY OF REPORT'S AUTHORS 
Employees in th is area worked on both sides of the 

conveyor that held the chickens befo re shackling. Twenty 
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air-supply vents were located above the 
employees' heads and were positioned 
to blow air toward the conveyor [see 
Figure 1 on page 39] . This arrange­
ment had the potential to aerosolize or 
spread contamination in this area. 

Additionally, there were two water 
coolers in (he live hang area, from 
which employees were permined to get 
drinks in disposable cups [see Figure 
2 on page 40J. Employees obtained 
water from these coolers without wash­

ing their hands or removing personal 
protective equipment (PPE), further 
increasing the potential for exposure. 

In general, hand-washing tech· 

When going on break, some employ­
ees washed their protective aprons 
and gloves with soap before remov~ 

ing them (aprons were not permit­
ted in the break room) , but did not 
wash their hands. Others washed 
their hands, then removed and rinsed 
their aprons without re-washing their 
hands afterward. 

Although sa fety glasses were 

required PPE for live hangers, not 
all of the employees wore them . The 
majority of employees reported receiv­

ing written copies of plant policies or 
instruction on PPE use upon hire, but 
they did not receive refresher instruc-

nique and PPE use and removal were tion . Among interviewed employees, 
inconsistent throughout the plant. 87 percent reported always washing e THE NATIONAL PROVISIONER I PROVISIONERONLlNE.COM I JUNE201. 

before beginning work and 92 percent 
after finishing work; 85 percent before 
a break and 79 percent after a break. 

In addition, the wash stations 
themselves were sources of potential 
cross-contamination. Wh ile most of 
the sinks were hands-free, most of the 
soap dispensers and waste receptacles 

required employees to touch them in 
order to use them . 

In order to decrease the risks 
of infection and create a healthier 
work place, we recommended changes 
at the plant based on an approach 
known as the hierarchy of controls, 
which groups actions based on their 
likely effectiveness, from most to least 
effective. Because those best qualified 
to evaluate the fea sibility of recom ­
mendations and to determine priori­
ties are those involved in the work, 

we encouraged the processing plant 
to use a labor-management health 

and sa fet y committee or working 
group to deve lop an action plan 
based on these recommendations. 

Engineering controls reduce 
exposure by removing the hazardous 
substance from the worker's environ­
ment or placing a barrier between 
the hazard and the employee. We 
recommended the following engineer­
ing controls: 

• In sta ll hands-free soap dispensers 
and waste receptacles at all hand­

washing stations. 
• Move the water coo lers from the 

live hang area to another location, 
and consider providing hands-free 
water dispensers . 

• Thoroughly sanitize and dry 
transport cages to reduce bacterial 
burden. 

• Redirect air from the supply vents 
in the li ve hang area to flow verti­
ca lly from above employees' heads 
downward to the floor, away from 
the conveyor. This may help both 

to reduce the amount of aerosolized 
contaminants from the conveyor 

and to create an air shower to 

reduce inhalation of those con-
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In order to decrease the risks of infection and create a healthier workplace, 

we recommended changes at the plant based on an approach known as the 

hierarchy of controls, which groups actions based on their likely effectiveness, 

from most to least effective. 

taminanrs. Alternatively, reposition 
the supply ducts away from the 
conveyor and the emplo yees. 

• Consult a ventilation engineer famil­
iar with poultry-processing plants to 

design local exhaust ventilation near 
the conveyor, to capture contam i­
nants near the birds. 

• Wet down the chickens before 
shack ling to reduce airborne con­

taminants. 

Administrative controls are 
practices and policies rha r prevent or 
reduce hazardous exposures . These 
only work if employers commit to 
them and employees follow them, and 
they require regular monitoring and 
enforcement. Recommended adminis­
trative controls are: 

• Provide detailed training to a ll em­
ployees on how and when to wash 
their hands. This shou ld be done 
upon hire and a[ least annually 

thereafter. Consider placing signs 
that illustrate proper technique 
above all wash stations (see [he 

Appendix of the HHE for examples 
of such signs: hup:/lwww.cdc. 
gov/niosh/hhe/reports/pdfs/20 11-
0058-3157.pdf). Supervisors and 
managers should provide retraining 
whenever [hey observe incorrect 
technique. 

• Offer all [raining [0 employees in 
both English and Spanish (the na­
tive languages of employees a[ [his 
facility) . 

includes diarrhea. Staff should 
encourage ill emp loyees [0 stay 

home to make arrangemems 
for additional heahh care when 
necessar y. The plant 's medical 
sca ff should work close ly with 
[he medical s taff of [he diversion 
cemers [0 be cenain all cases of 
diarrheal illness are appropri­
a[ely reponed. 

• Change [he plane's sick leave policy 
so employees do not work when ill. 
Cons ider offering paid sick leave. 
Employees who work while ill w ith 
Campy/obaeter can spread [he ill­
ness [0 others. 

• Explore on-farm scra[egies with 
growers and veterinarians [0 reduce 
[he rates of poultry comamina[ion. 

The final method in [he hierarchy 
of controls is [he usc of PPE. PPE is 
[he least effective method of con[rol­
ling exposure and should nO[ be used 

as the only control method. To get 
[he maxi mum benefit from prE, the 

right equipmem must be used for 
each type of exposure, and employees 
need [0 be [rained and thoroughly 

committed [0 its use. We recommend 
the following: 
• Provide detailed [raining [0 all 

employees on how [0 correcdy put 
on, wear, remove, clean and change 
out each type of PPE required or 
recommended for [heir job. This 
should be done upon hire, a[ least 

annually after hire, and whenever 
• Train [he plant's medical staff [0 changes make previous [rain ing 

recognize and ask about illness [hat outdated, as well as any time em-
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ployees are seen [0 use PPE incor­

recdy. 
• Provide PPE a[ no cost [0 employ­

ees as defined in OSHA PPE genera l 
requiremems standard in [he Code 

of Federal Regulations [29 CFR 
1910.132]. 

• Educa[e line leaders, supervisors 
and managers aboU[ [he required 
PPE for [heir areas. Encourage 
[hem [0 enforce PPE use among 
employees. 

• Cons ider requiring face shields in 
the live hang area rather than gog­
gles or safety g lasses. Face shields 
not only help protect eyes, but help 
prevem ora l exposure as well. 
We returned in November 2013 

as part of a follow -up evaluation 
to learn about changes made at the 
plant. The plant had implemented 
most of the recommendations 
detailed in our report, and health 
departmem surveillance records 
showed that the number of cases of 
laboratory-confirmed Campy/obaeter 
infection among plant employees had 

decreased substantially. 

1 CDC [2011b]. Vital signs; incidence and trends of 

infection with pathogens transmitted commonly 

through food - Foodborne Diseases Active 

Surveillance Network, 10 U.S. Sites, 1996-2010. 

MMWR 60(22):749-755 

11 USDA [2010J. Compliance guidelines for control· 

ling Salmonella and Campylobacterin poultry. 

3rd ed. [http://www.fsis.usda.gov/PDF/Compli· 

ance_Guide_Controling_Salmonella_Campy· 

lobacter]oultry-0510.pdfj. Date accessed; 

December 2011. 
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