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The knowledge, attitudes, and practices surrounding bush-
meat consumption and importation in the United States are 
not well described. Focus groups of West African persons 
living in Minnesota, USA, found that perceived risks are low 
and unlikely to deter consumers. Incentives for importation 
and consumption were multifactorial in this community.

Bushmeat hunting and butchery are risk factors for 
zoonotic disease transmission (1–3). However, less is 

known about health risks to those who consume products 
that are already butchered when purchased. Bushmeat in 
this report refers to meat from wild African animals such as 
rodents, hooved animals, carnivores, primates, and bats (3). 

Thousands of pounds of bushmeat are illegally import-
ed into the United States annually (4), mostly from West 

Africa (5). A previous study of bushmeat consumption by 
African immigrants in the United States described mixed 
perceptions regarding the risks and benefits of consuming 
bushmeat (5). Improved understanding of the complex so-
cial drivers of these practices is needed to better character-
ize risk and formulate communication strategies.

To identify the cultural perspectives and knowledge, 
attitudes, and practices surrounding bushmeat importation 
and consumption, we held focus groups with members 
of the Liberian community living in the Minneapolis–St. 
Paul area of Minnesota, USA. Minneapolis–St. Paul has 
the largest Liberia-born population in the United States, 
and ranks fifth in overall African populations in US met-
ropolitan areas (6). Recognizing the history of stigmatiza-
tion associated with increased risk for Ebola virus among 
persons from West Africa, we engaged a community-based 
organization to partner in the planning and execution of 
this study (7,8). Creating a comfortable environment 
where participants share personal experiences and insights 
freely is a key tenet of focus group methodology (9); this 
partnership was essential in gaining trust and maintaining 
cultural sensitivity.

Inclusion criteria for participant selection included: 1) 
minimum age 18 years, 2) self-identification as West Afri-
can, and 3) willingness to discuss bushmeat in a group set-
ting. The partner organization recruited community mem-
bers by using a combination of purposeful sampling and 
social media advertisement and facilitated 3 focus groups 
(10–12 participants, each for 90 min) in January and Feb-
ruary 2016; a designated research team member attended 
each session. A standard guide for questions was used for 
each session (online Technical Appendix, https://wwwnc.
cdc.gov/EID/article/23/12/17-0563-Techapp1.pdf). The 
University of Minnesota Institutional Review Board ap-
proved this study.

Sessions were audio recorded and transcribed; par-
ticipants were not identified. Nonverbal cues (i.e., ges-
tures, emotions, points of hesitation, nods of agreement) 
and other participant interactions were added to the tran-
script by a notetaker. We analyzed the collected data by 
using a modified grounded theory method with inductive 
analysis as previously described (10). Two authors (E.W., 
J.D.A.) analyzed each transcript by using an open and se-
lective coding approach. Subsequently, all transcripts were 
analyzed together by using axial coding further describing 
relationships among themes (Table); representative quotes 
from participants were selected to exemplify a relationship 
or common theme (9) (Table). We supported validity of 
findings by using member-checking, triangulation of find-
ings with multiple sources, and peer debriefing (9). Many 
themes were repeated in all groups; however, this study 
was limited by inability to confirm that we had reached sat-
uration of perspectives. According to Creswell, it is ideal 1These senior authors contributed equally to this article.
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to repeat focus group sessions with new participants until 
novel perspectives no longer arise (9).

Participants had resided in the United States from 6 
months to 35 years; approximately half were female (on-
line Technical Appendix Table 1). All had consumed bush-
meat, either abroad or in the United States. The 2 funda-
mental drivers of consumption in the United States were to 
1) strengthen connection with African roots or 2) share the 
social experience with friends or relatives (Table). Many 
participants also reported frequent consumption of bush-
meat while visiting West Africa (Table).

Most participants reported preference for what they 
described as “dried bushmeat.” “Drying” involved varying 
degrees of smoking, aging, and desiccation. Dried bush-
meat, compared with raw or partially smoked products, 
was preferred for importation because its decreased odor is 
believed to reduce detection. 

Concern about zoonotic or foodborne disease dis-
suaded few participants from obtaining or consuming 
bushmeat, despite heightened awareness that wildlife could 
harbor Ebola virus. Among those who acknowledged this 
potential, most believed careful preparation and thorough 
cooking mitigated risk. For instance, participants cited tra-
ditional Liberian cooking techniques (extensive boiling for 
long durations) as a protective factor (Table). 

Some participants were knowledgeable of hunting 
and butchering techniques, but most participants pur-
chased dried consumer products and had not participated 
in the processing of carcasses. Although there were con-
sistent gaps in knowledge of import regulations, it was 

commonly perceived that political, public health, or dis-
criminatory (e.g., racist, xenophobic) justifications were 
factors (Table).

These focus groups yielded detailed and nuanced 
information on the knowledge, attitudes, and practices 
related to bushmeat use and consumption among Libe-
rians and Liberian Americans in a US metro area. Al-
though this study did not directly enumerate the volume 
and type of bushmeat imported into the United States, 
our results provide a description of sociocultural fac-
tors involved on the demand side of the supply chain, a 
common gap in most risk assessments, and give insight 
into potential education and risk management strategies. 
We found that engaging the community in a culturally 
appropriate manner encouraged open dialogue, creating 
opportunities for education regarding import regulations 
and risk mitigation strategies (e.g., careful preparation 
and thorough cooking).

Acknowledgments
We acknowledge African Career, Education, and Resources Inc. 
for assistance in planning, hosting, and conducting the  
focus groups. Particular thanks to Nelima Sitati Munene,  
Denise Butler, and Wynfred Russell for initial planning stages 
and contributions to wording of the question script and to  
Wokie Freeman for moderating the focus groups. We thank Ar-
nold Vang for contributions in planning and information on local 
airport confiscations. Additional thanks to Jared Erdmann with 
the Minneapolis Health Department for providing collaborative 
training with partners.

 
Table. Representative quotations and associated themes discussed by Liberian immigrants in bushmeat focus groups,  
Minnesota, USA* 
Theme Key quotation 
1. Nostalgia/cultural connection is a 
driver for consumption 

“So it goes back to the cultural thing, like she said. The taste and that which you're used to. I 
mean it's how you're brought up, and all that stuff. It's just something like you go away to 
school and you just miss your mom's cooking. So that's just what it is.” 

2. Bushmeat is readily accessible and 
consumed when visiting 
friends/relatives in West Africa 

Moderator: So for those that I hear, you know, about the regulations, about disease and all of 
that, do you think that if they were to go back home, would they still eat bushmeat? 
“Oh yeah.” 
“Yeah.” (Many others nodding) 

3. Skepticism over potential zoonoses 
from bushmeat 

“I don't believe that monkey or bat is carrying this virus. But these beliefs come from my 
experience. When I was growing up, I would talk to my grand uncle and we used to walk in the 
forest, teaching me how to survive in the forest… And he taught me one thing, anything that 
can kill any animal can kill you. And anything an animal carries that can kill it… When you see 
the animal, you’ll see it’s sick and you see it dead. So anything that can kill me, the animal 
will not survive. So monkey cannot carry a virus that can kill me [and not look sick].” 

4. Cooking and proper food 
preparation can mitigate disease risk 
 

“When you kill the bushmeat in Africa, before you even eat it, it goes over the fire, they dry the 
meat, and there it goes in the pot and we are cooking it in Africa—we are not cooking for five 
minutes. I don’t care how the virus or bacteria is, when you put it in the fire it will not 
survive for a minute. When we start talking about Ebola, well, Ebola did not come from 
eating bushmeat, but the Ebola virus might have been on the meat, but when you put it 
on the fire, I don’t think that the Ebola virus could survive.” 

5. African bushmeat may be banned 
in the United States due to human 
health risks 

“So if you tell somebody, you know someone who don’t know anything about Africa or West 
Africa and you tell a person, ‘I eat bushmeat,’ right, and they think ‘do you know how many 
animals over there… who have XYZ, difficult diseases?’ So, from their perspective, I’m going 
to freak out, like, why are you bringing this into my country, where most likely, I don’t 
know what it carries, or it could be transmitted and there’ll be a big epidemic.” 

*Bold text indicates emphasis of quotation.  

 



 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 23, No. 12, December 2017 2097

RESEARCH LETTERS

This study was funded by the International Society of Travel 
Medicine (ISTM) 2014–2015 Research Award, as well as the 
Department of Veterinary Population Medicine, College of  
Veterinary Medicine, University of Minnesota.

Dr. Walz is a researcher in the Department of Veterinary and 
Biomedical Sciences, College of Veterinary Medicine, at the 
University of Minnesota. Her research focuses on risks for 
infectious diseases in animals and humans.

References
  1. Paige SB, Frost SDW, Gibson MA, Jones JH, Shankar A,  

Switzer WM, et al. Beyond bushmeat: animal contact,  
injury, and zoonotic disease risk in western Uganda.  
EcoHealth. 2014;11:534–43. http://dx.doi.org/10.1007/ 
s10393-014-0942-y

  2. Subramanian M. Zoonotic disease risk and the bushmeat trade: 
assessing awareness among hunters and traders in Sierra  
Leone. EcoHealth. 2012;9:471–82. http://dx.doi.org/10.1007/
s10393-012-0807-1

  3. Friant S, Paige SB, Goldberg TL. Drivers of bushmeat hunting  
and perceptions of zoonoses in Nigerian hunting communities. 
Bausch DG, editor. PLoS Negl Trop Dis. 2015;9:e0003792.  
https://doi.org/10.1371/journal.pntd.0003792 .

  4. US Fish and Wildlife Service. Bushmeat  [cited 2016 Mar 25]. 
http://www.fws.gov/international/wildlife-without-borders/ 
global-program/bushmeat.html

  5. Bair-Brake H, Bell T, Higgins A, Bailey N, Duda M, Shapiro S,  
et al. Is that a rodent in your luggage? A mixed method approach  
to describe bushmeat importation into the United States.  
Zoonoses Public Health. 2014;61:97–104. http://dx.doi.org/ 
10.1111/zph.12050

  6. US Census Bureau. American Community Survey. 2015 [cited 
2017 Apr 3]. https://factfinder.census.gov/faces/tableservices/jsf/
pages/productview.xhtml?src=bkmk

  7. Sell TK, Boddie C, McGinty EE, Pollack K, Smith KC,  
Burke TA, et al. Media messages and perception of risk for Ebola 
virus infection, United States. Emerg Infect Dis. 2017;23:108–11. 
http://dx.doi.org/10.3201/eid2301.160589

  8. Sepic M. Minnesota’s Liberian immigrants fear stigma  
from Ebola. NPR. 2014 Oct 10 [cited 2017 Mar 23].  
http://www.npr.org/2014/10/10/355187977/minnesotas-liberian-
immigrants-fear-stigma-from-ebola

  9. Creswell JW. Research design: qualitative, quantitative, and  
mixed methods approaches. 4th ed. Los Angeles: SAGE  
Publications; 2009.

10. Betancourt TS, Abdi S, Ito BS, Lilienthal GM, Agalab N,  
Ellis H. We left one war and came to another: resource loss,  
acculturative stress, and caregiver-child relationships in Somali  
refugee families. Cultur Divers Ethnic Minor Psychol. 2015; 
21:114–25. http://dx.doi.org/10.1037/a0037538

Address for correspondence: Emily Walz, University of Minnesota, 1971 
Commonwealth Ave, St. Paul, MN 55108, USA; walzx148@umn.edu

Porcine Astrovirus  
Type 3 in Central Nervous 
System of Swine with  
Polioencephalomyelitis

Bailey Arruda, Paulo Arruda,  
Melissa Hensch, Qi Chen, Ying Zheng,  
Chenghuai Yang, Igor Renan Honorato Gatto,  
Franco Matias Ferreyra, Phil Gauger,  
Kent Schwartz, Laura Bradner, Karen Harmon, 
Ben Hause, Ganwu Li
Author affiliations: Iowa State University, Ames, Iowa, USA  
(B. Arruda, Q. Chen, Y. Zheng, C. Yang, F.M. Ferreyra, P. Gauger, 
K. Schwartz, L. Bradner, K. Harmon, G. Li); Veterinary Resources 
Inc., Ames (P. Arruda); The Maschhoffs, Carlyle, Illinois, USA  
(M. Hensch); São Paulo State University (Unesp), Jaboticabal, 
Brazil (I.R.H. Gatto); Cambridge Technologies, Worthington,  
Minnesota, USA (B. Hause)

DOI: https://doi.org/10.3201/eid2312.170703

Using next-generation sequencing, we identified and geneti-
cally characterized a porcine astrovirus type 3 strain found 
in tissues from the central nervous system of 1 piglet and 3 
sows with neurologic signs and nonsuppurative polioenceph-
alomyelitis. Further studies are needed to understand the po-
tential for cross-species transmission and clinical impact.

Astroviruses have been identified in a variety of mam-
mals and birds; infection is often asymptomatic (1). 

Recently astroviruses have been implicated in cases of en-
cephalomyelitis in humans, mink, cattle, and sheep (2‒5). 
We describe the use of unbiased next-generation sequenc-
ing to identify and genetically characterize a porcine astro-
virus type 3 (PoAstV-3) in central nervous system (CNS) 
tissues of a 5-week-old piglet and 3 sows with neurologic 
signs and histopathologic lesions compatible with a neuro-
tropic viral infection.

A multisite swine production farm submitted swine 
neurologic cases on 3 different occasions over a 9-month 
period to the Iowa State Veterinary Diagnostic Laboratory 
(Ames, Iowa, USA); 1 submission (2 live piglets) repre-
sented a population of 4–12-week-old pigs and 2 submis-
sions (submission 2, two live sows; submission 3, head 
and tissue of sow) representing sows. In all cases, affected 
swine exhibited clinical signs that ranged from hind limb 
weakness to quadriplegia and occasionally convulsions 
(Video, https://wwwnc.cdc.gov/EID/article/23/12/17-
0703-V1.htm). The sow farm reported a case-fatality 
rate of 100%. The young pigs, which were farrowed 
from sows from the aforementioned sow farm, originated  
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Technical Appendix  

Focus group question guide  

1. Please tell us your name, how long you’ve lived in Minnesota, and what country you are from. 

2. Can you describe what the term ‘bushmeat’ means to you? 

• Probe 1: What other wild animal foods have you seen or heard of someone bringing back to the U.S. 
from West Africa? 

• Probe 2: What medicines or other things do you take that are made with wild animal products? 

3. What do people living in the U.S. from your community like about bushmeat? 

4. What do people living in the U.S. from your community dislike about bushmeat? 

5. How do you or people you know use or eat bushmeat in MN? 

• Probe- are there other times people like to eat bushmeat in MN? 

6. Can you describe for me how bushmeat gets to MN? 

• Probe- is that process different than how you get bushmeat in West Africa? 

7. It seems like getting bushmeat in MN is sometimes more complicated than just going to the 
supermarket. What are some of the important factors someone thinks about when deciding if bushmeat is 
worth this extra effort? 

8. Is there anything else you’d like to mention on the topic we’ve discussed today? 

 

Technical Appendix Table 1. Aggregated self-reported demographic characteristics of focus group participants. 

Demographic characteristics of focus group participants (n = 32) 

Gender  
 Male 44% 
 Female 56% 

Age  
 Minimum (years) 18 
 Maximum (years) 70+ 

Years residing in USA  
 Mean (years) 13 
 Minimum (years) 0.5 
 Maximum (years) 35 

Country of birth  
 Liberia 97% 
 Sierra Leone 3% 
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Technical Appendix Table 2. Open and selective codes (with definitions) used in analysis of bushmeat focus group transcripts 

Defining bushmeat 

Bushmeat is from the countryside Bushmeat is animals hunted in countryside (rather than city) 
Bushmeat is hunted animals Bushmeat is a species that a hunter kills and brings back for food 
Bushmeat is wild animals Bushmeat is wild animals hunted from forest or bush 
City vs forest animals as bushmeat Wild animals hunted in cities might also be defined as bushmeat 
U.S. 'domestic' bushmeat U.S. wildlife (such as deer) is a type of 'domestic' bushmeat that I could eat 
Food of rural poor Eating bushmeat is associated with not having options and living in rural area in 

Liberia 
Definition by species Bushmeat can be defined as the following species 
Cultural definition of bushmeat The species defined as bushmeat or as a source of food varies by culture and 

perspective 
Individual species preferences Which species are defined as desirable foods may just be individual or local 

preference 
Primitive People may avoid bushmeat because it is seen as primitive or not Western 
Stigma against talking about it No one wants to talk about bushmeat, or people aren't talking about it because they 

emotional response to the subject 
Taboo or religion influence Eating some species is taboo for religious or cultural reasons 
America as melting pot U.S. culture and food is an amalgamation of things brought by different immigrant 

groups 
Western perception of bushmeat What Liberians think Americans or other 'Westernized' people think about bushmeat 
Strong smell Bushmeat products can have a strong/distinctive smell 
Bushmeat for non-food purpose Some African bushmeat species can also be used for non-food purposes 

Drivers for consumption in U.S.  

Bushmeat is cheaper In Africa, bushmeat is less expensive than domesticated meats 
Good taste or smell Positive sensory traits of bushmeat 
Natural or organic Bushmeat is desirable because it is natural 
Supports health Consuming bushmeat has special health properties 
Tastes like home Eating bushmeat reminds me of home and invokes connections with home 
Wild taste Preference for bushmeat because the taste is better than domesticated animal meat 

Laws and regulations around bushmeat  

Educate doctors Doctors need to know about how bushmeat is used; they're clueless 
Legalizing bushmeat If bushmeat could be tested or regulated, it could become legal 
Liberian government People don't trust the Liberian government to self-regulate meat for export 
Regulations needed Regulations are needed to ensure meat/foods are safe to eat 

Ways bushmeat gets to the U.S.  

Airline luggage You could bring bushmeat to the U.S. on a plane in airline luggage 
Airline luggage- not anymore One used to be able to bring in bushmeat in airline luggage, but not anymore 
Available in town Yes, African origin bushmeat is available in MN and I have eaten it 
Not available in town We don't eat bushmeat because it isn't available in MN 
Buying bushmeat in African countries Experiences purchasing bushmeat to bring back to U.S. 
Get from friend or relative Can acquire bushmeat in MN from friend or relative who had traveled home to Liberia 
Postal service You could mail bushmeat to the U.S. using the postal service 
U.S. stores You could purchase bushmeat at some U.S. stores 

Zoonoses risk: skepticism and support  

Bushmeat has never caused disease Experiences eating bushmeat for years and never had an issue 
Confusion Confusion or unsure if bushmeat has been linked to disease 
Cooking cannot inactivate disease Bushmeat could carry disease, and risks cannot be mitigated by cooking 
Cooking inactivates disease Bushmeat could carry disease, but risk can be mitigated by proper cooking 
Food preparation Food preparation and sanitation are key to preventing disease or illness when eating 

bushmeat 
Worth the risk If there is a risk to eating bushmeat, it is still worth it 
Zoonosis origin stories Explanations or examples about how disease has transferred from animals to people, 

usually focused on Ebola 

Other themes  

Preparation of bushmeat The ways to prepare bushmeat vary by preference 

 

 


