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Abstract

Establishing knowledge of local communities regarding the potential health
risks of illegal bushmeat hunting and its related practices is among the essen-
tial means to developing effective conservation and public health programs.
To reveal the understanding of the local people regarding the potential health
risks of bushmeat consumption and handling of wildlife products, we used a
semi-structured questionnaire to survey 261 households in eight villages lo-
cated adjacent to the western part of Nyerere National Park. Also, we inter-
viewed eight key informants, including conservation personnel and veteri-
nary officers, in the study area. The proportion of local people who were un-
aware that handling of wildlife products and bushmeat consumption were
risky behaviours towards acquiring zoonotic diseases was slightly higher
(57%) than the proportion of respondents who were aware of the likely risks
of zoonotic diseases from the practices. After all, the majority (83%) of local
people admitted having come into contact with wildlife products, while over
70% reported having consumed bushmeat. We found that local communities
living closer to the park boundaries (<15 km) have a higher likelihood of
contacting wildlife products, and that community members who have lived in
the area for more than ten years have experienced more contact with wildlife
products than immigrants. Moreover, the age of inhabitants and length of
stay were found to be the most significant factors in determining the likelih-
ood of bushmeat consumption. Most people seemed to prefer bushmeat to
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domestic meat, arguing that bushmeat is far more flavorful, tender, not
tainted with chemicals, and has less fat, making it safer. Our study demon-
strated that local communities participate in risky practices without contem-
plating the health consequences that could emerge should a zoonotic disease
outbreak occur. Among other strategies, we recommended conservation and
public health institutions to increase awareness campaigns on the possible
health risks of zoonotic diseases associated with wildlife.

Keywords

Local Communities, Bushmeat Consumption, Wildlife Products, Zoonotic
Diseases, Awareness

1. Introduction

The consequences of illegal bushmeat hunting and trade extend beyond the eco-
logical and socioeconomic zones of biodiversity conservation [1], and it has been
well documented that increased human interaction with wild animals through
illegal hunting and bushmeat trade is one of the factors that increases the risks of
zoonotic transmission to humans [2] [3] [4]. While disease prevalence is more
likely in tropical locations with rich biodiversity [5] [6], the socioeconomic ef-
fects are far-reaching. Wildlife-borne zoonotic infections are known to threaten
health of the public as well as the economy on a local and worldwide scale [7] [8]
[9].

In Tanzania, the potential health risks due to pathogenic diseases derived
from wildlife are as relevant as in other parts of the world [10]. This is justified
by the substantial number of studies in parts of the country that indicate the
presence of pathogens derived from wildlife products, including bushmeat [11]
[12] [13] [14]. The possibilities of contacting zoonosis are further evidenced by
continuous social and cultural behaviours that are also connected to zoonosis
[15] [16] [17]. Yet, most of the local communities still engage in unlawful bush-
meat hunting [18], without realizing that such practices may increase the
chances of contacting zoonosis [3] [19].

So far, various studies have acknowledged the issue of zoonosis and call for
research study to explore the knowledge of local people about diseases linked to
wildlife [2] [20]. It has been shown that understanding people’s knowledge is
critical for developing effective measures to limit the spread of zoonosis [21].
Moreover, [22] [23] emphasized that the knowledge gap should also include so-
cio-demographic characteristics as it is essential to know the area of concentra-
tion during the design of an awareness program. While the anticipated health
consequences connected with illicit bushmeat have been recorded [24] [25] [26],
data on people’s understanding of zoonotic diseases is sparse among community
members adjacent to Nyerere National Park, Tanzania.

Therefore, the present study assessed the knowledge of zoonosis from local
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communities bordering the western part of the Nyerere National Park (WNNP).
We anticipated that the findings of this study will contribute towards developing
the conservation and public health interventions to address the issues of zoono-
sis as well as reducing the negative impacts associated with illegal bushmeat
hunting and trade. Specifically, the study assessed 1) the knowledge of local
communities regarding the zoonotic diseases originating from wild animals 2)
the extent to which local communities consume bushmeat and/or contact with
wildlife products 3) the preference behavior towards bushmeat consumption 4)
the demographic and spatial factors influencing variation of local communities’
responses concerning the activities related to handling of wildlife products and

bushmeat consumption.

2. Materials and Method
2.1. Study Area

Nyerere National Park (NNP) is located between 7.75°S and 10.5°S and between
36.0°E and 38.7°E (Figure 1). The park was formed after the Selous Game Reserve
(SGR) was divided into two parts, one part retaining the name of SGR while the

second largest part was re-named “Nyerere National Park”. Administratively,
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Figure 1. Map showing location of Nyerere National Park and the adjacent villages where this study was conducted.
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the park is bordered by Mikumi National and Udzungwa Mountains National
Parks, Kilombero Game Controlled Area (KGCA), wildlife management areas,
and open areas [27]. The NNP is currently the largest national park in Africa
with an area of 30,893 km® [28] and holds a variety of wild animal species in
comparatively large numbers, such as the African Savanna elephant Loxodonta
africana, African Cape buffalo Syncerus caffer, Hippopotamus Hippopotamus
amphibius, a variety of antelopes, an endangered African wild dog (Lycaon pic-
tus) and several other predators [29]. The area consists of extensive miombo
woodland dominated by Brachystegia spp, Julbernadia spp, Isoberlinia spp, Af-
zelia quanzensis and Pterocarpus angolensis.

This study was conducted in eight villages around the western part of the
park, henceforth referred to as Western Nyerere National Park (WNNP). The
selected study villages are located within the Ulanga District and border other
protected areas including Iluma Wildlife Management Area and Kilombero
Game-Controlled Area. The area consists of multi-ethnic groups with the Pogo-
ro tribe being the major ethnic group [30]. The ecosystem encompassing the
study area also has historic records of diseases affecting both humans and wild
animals such as Anthrax [31]. The villages were purposively selected based on
their proximity (close/far) to Nyerere National Park and occurrences of illegal
bushmeat activities. The names of villages were anonymized to ensure that res-
pondents remain unknown as information was gathered on the basis of illegal

bushmeat practices in the area.

2.2. Sampling Design

We employed purposive sampling to select four villages less than fifteen kilome-
tres (close villages) and the other four villages located greater than fifteen kilo-
metres (far) from the boundaries of WNNP. Preliminary information received
from anti-poaching officers was also used to choose the villages. As a result, in
addition to selecting villages based on their closeness to protected areas, we also
considered that the selected villages experience illicit bushmeat hunting and
trade activities. We selected households randomly from the village’s register

records using online random number generator [32].

2.3. Data Collection

The data were collected from January to March, 2020 through semi-structured
questionnaires administered to household respondents, and semi-structured in-
terviews (with the aid of interview guide) that were administered to key infor-
mants. However, prior to data collection, we pre-tested our research instrument
to respondents from two villages that were not included in the sampled villages.
Pre-testing involved 32 respondents to ensure that our research tool for house-
holds addresses all questions as required [33]. During the main survey, a total of
261 household respondents (=18 years old, and three-quarters being males) were

reached during the household survey. Also, we interviewed eight key informants,
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including District Livestock Officers (02), District Game Officer (01), and con-
servation personnel (05) from the wildlife management area in order to gain in-
sight into the current and historical background of zoonotic as well as conserva-
tion and health-related issues. All surveys were conducted with the informed
consent form and respondents were assured of anonymity and confidentiality.
The questionnaires were prepared in English and then translated into the na-
tional language i.e., Swahili.

The semi-structured questionnaire was employed to 137 and 124 respondents
from four villages located near (<15 km) and other four villages located far (>15
km) from WNNP, respectively. To ensure that respondents were comfortable
answering questions, we slowly introduced questions related to illegal bushmeat
practices. Thus, the first part of the questionnaire collected basic information
concerning the socio-demographic properties of the respondents (gender, age,
ethnicity, period of residence, level of education and occupation). The second
part of the questionnaire explored information on the practices and behavioral
risks exposing respondents to possible zoonosis. We asked respondents to state
if they experienced any contacts with wild animals and/or their products (bush-
meat, skin, blood, carcass etc.) Also, respondents were asked to state if they had
consumed bushmeat. For those who reported to consume bushmeat, we asked
them about their protein consumption preferences (bushmeat vs domestic meat)
and the likely reason for their choice. We then explored the knowledge of the
respondents regarding the chance of getting zoonosis through bushmeat con-
sumption and/or handling of wildlife products. Furthermore, we conducted a
semi-structured interview with conservation officials to gather information re-
lated to conservation and public health programs, if any. Additionally, we ob-

tained secondary data on the zoonotic cases from the district medical records.

2.4. Data Analysis

We compiled data in Microsoft Excel and conducted a statistical analysis using R
software [34]. We used the R test to assess the differences in the number of res-
pondents regarding the; knowledge concerning the likelihood of getting zoono-
sis through handling of wildlife products and bushmeat consumption, the extent
to which local people contact wildlife products and/or consume bushmeat, and
bushmeat preferences to domestic meat. Also, we employed a Generalized Linear
Model (GLM) with binomial error distribution to assess how distance from the
park boundary affected response probabilities of local communities who re-
sponded either “Yes” or “No” based on bushmeat consumption, preference, and
handling of wildlife products. Moreover, we performed GLM binomial model to
determine important demographic factors influencing respondents’ responses
towards handling of wildlife products and/or bushmeat consumption. The ex-
planatory variables included in the model were age, residence period, education
level, gender, household size, and park proximity (close, far). All GLM binomial

models were performed by selecting the family of binomial model distribution.
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In the GLM, the binomial model that involved multiple demographic factors,
step Akaike Information Criterion (AIC) function from the MASS package was
used to determine adequate or final model that was plausible (<4 delta AIC) and
had the lowest AIC score.

3. Results

3.1. Knowledge of Local Communities on Zoonotic Diseases

About 57 percent of local communities were not aware of the possibility of get-
ting zoonotic diseases from consumption of bushmeat and/or handling of wild-
life products. However, such difference was not statistically significant among
respondents (2 = 2.0164, df = 1, p = 0.1556). When we assessed differences in
terms of knowledge of zoonosis based on the proximity to the park boundary,
there was no significant difference between local communities living closer (<15
km) and those living far (>15 km) from the park boundary (GLM, Estimate =
0.1122 £ 0.2504 SE, Z = 0.448, p = 0.654). Additionally, according to District Li-
vestock Officer, rabies, brucellosis and anthrax are among zoonotic diseases of-
ten recorded in the villages. The occurrence of zoonosis particularly anthrax was
also supported by conservation officials of the study area. Furthermore, key in-
formants reported that most of the conservation programs adjacent to western
Nyerere National Park were mainly conducted to raise awareness on issues per-

taining to the benefits accrued from conservation, and wildlife laws.

3.2. Extent of Local Communities Contacting Wildlife Products

There was a significant high proportion (83%, R = 43.56, df = 1, p < 0.0001) of
respondents who had contacted wildlife products (Figure 2(a)) or had consumed
bushmeat (79%, & = 33.64, df = 1, p < 0.0001, Figure 2(b)). When assessed in

100 4 100 A
83
o 79
o 75 8 751
g 5
S e
2 g
3 50 A .5 50 1
8 g
c =1
8 g 21
25 5] 5 1
0 - . 0 |
No Yes No Yes
Contact response category Contact response category
(@) (b)
Figure 2. Proportion of local community that had contacted wildlife products (a) or consumed bushmeat (b).
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relation to park proximity, the study found a marginal significant decrease of
contact probability with an increase of distance from park boundary (GLM, Es-
timate = —0.7532 + 0.3856SE, Z = —1.953, p = 0.051, Figure 3(a)), while no sig-
nificant difference was revealed in relation to bushmeat consumption (GLM, Es-
timate = —0.4072 + 0.3074SE, Z = —1.325, p = 0.185, Figure 3(b)).

3.3. Local Communities’ Meat Preference

There was a significant difference of respondents’ frequency proportions to-
wards protein preference (2 = 58.95, df = 2, p < 0.0001). About 70 percent (n =
183) of local communities preferred bushmeat to domestic meat (Figure 4).

0.6 A 055 1.00 -
0.45
2> 0.751
2 =
= 0.4 - o
Q
§ 8 Consumption
f Q e
s 8 0.50 0.47 . No
g = 0.37 B Yes
S5 021 %
(&) c 0.251
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(&}
0.0 0
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Clolse F'ar Clo'se Fér
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Figure 3. Relationships between contact probability of local community to contact wildlife products (a) or consume bushmeat (b)
with the distance from the park boundary.
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Figure 4. Proportion of frequencies of local community showing the preference to bush-
meat, domestic meat or none.
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Respondents who showed preference to bushmeat argued that the meat; has
good taste, contains high nutrients, has a medicinal effect, not induced with any
chemical, soft and free of diseases. When bushmeat preference was assessed in
relation to park proximity, the difference was not statistically significant between
the villages located closer to, and those distant from the park boundary (GLM,
Estimate = —0.0448 * 0.3438SE, Z = —0.130, p = 0.8963), suggesting that bush-

meat consumption is wide spread irrespective of distance gradient to source.

3.4. Demographic and Spatial Factors Influencing Contact or
Bushmeat Consumption of Wildlife Products

The final model for the factors influencing local communities’ response varia-
tion over the contacts with wildlife products revealed that residence period was
only a significant factor that influenced respondents’ behavior. Local residents
were more likely to have contacted wildlife products than immigrants (GLM, Es-
timate = 1.868 * 0.566SE, Z = 3.299, p = 0.0009, Figure 5). Furthermore, the fi-
nal model for factors determining the rate of bushmeat consumption among lo-
cal people revealed that age and residence were the most significant factors. It
appeared that the likelihood for respondents to consume bushmeat increased
with an increase of age (GLM, Estimate = 0.0585 + 0.0208 SE, Z = 2.815, p =
0.0049, Figure 6(a)) and that residents were more likely to consume bushmeat
than immigrants (GLM, Estimate = 1.5583 + 0.5929 SE, Z = 2.628, p = 0.0086,
Figure 6(b)).

4. Discussion

Results of the current study demonstrated that a slightly higher proportion
(57%) of local people were unaware of potential health risks associated with
bushmeat consumption and handling of wildlife products, and that the likelih-
ood of people contacting wildlife products is higher for communities living close

to park boundaries. This means a high chance of zoonotic spill-over in the

1.00
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o
o
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Residency category: 0 = Immigrant; 1 = Resident

Figure 5. Relationships between local community probability of contacting wildlife
products with the respondent residence time.
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Figure 6. Relationships between local community probability of bushmeat consumption with the respondent age (a) and res-

idence (b).

villages if an outbreak occurs because of the risky behavioural practices among
respondents. Moreover, it appeared that local residents >40 years of age were at

higher risk of getting zoonotic disease through bush-bushmeat consumption.

4.1. Knowledge of Possibilities of Wildlife Zoonotic Infections

Our findings revealed a mixed proportion of local people regarding zoonotic
diseases originating from wildlife, whereby nearly half of them were aware of the
chance of getting zoonotic diseases through bushmeat consumption and han-
dling of wildlife products, and the other group unaware of any such concerns.
This is in contrary to other research findings in which the majority of the local
people were ignorant of the potential risks of zoonotic disease [35] [36]. Despite
our findings indicating the existence of knowledge among local community
members about potential health risks associated with bushmeat, further meas-
ures should be taken to increase awareness. This is signified by district records in
the study area, which document livestock and human cases of diseases associated
with wildlife. Awareness raising about such diseases should be an ongoing
process as the study area is also recognized to be a stretch of re-emerging zoono-
sis [37].

4.2. Extent of Contacting or Consuming Wildlife Products

Our research found that a large proportion of local communities (approximately
80%) consumed bushmeat and have contact with wild animal products. Ac-
cording to research studies, various actions that bring humans into contact with
wildlife products may trigger zoonotic transmission [2] [9] [21] [38]. The fact

that significant number of local people experience contact with wildlife products
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such as blood, carcasses, skin, tails, and feces imply that they are at risk of con-
tracting zoonotic diseases. On the other hand, we found that local communities
residing near park boundaries were more likely to come into contact with wild-
life products and consequently get zoonotic infections than those located far
away. These findings support [39] [40] who found similar behaviour among lo-
cal communities living close to parts of the Rungwa-Katavi ecosystem and the
western part of Serengeti National Park, respectively. Interestingly, our studies
also revealed that the level to which locals consume bushmeat is consistent in-
dependent of distance from park boundaries. This implies that despite higher
contact probability for communities living near the park perimeter, bushmeat
consumption covers a large area. This signals that remote groups could as well
be infected through bushmeat consumption in the event of an outbreak. Overall,
our findings regarding bushmeat consumption and the handling of wildlife
products are indicative of local community engagement in risky health practices
that may trigger zoonotic transmission. In this particular concern, it is essential
for conservation and public health programs to increase awareness in the com-
munity by emphasizing how interaction with wild animal products through
handling and consumption of unlawful bushmeat may be detrimental to human
health.

4.3. Meat Preference by Local Communities

Our findings showed that local communities preferred bushmeat to domestic
meat. Other research studies [41] [42] [43] demonstrated comparable preference
behaviour among groups. It has been well documented that consumption of
bushmeat increases the chances of pathogenic transmission of zoonotic diseases
[3] [16] [23] [44] [45]. Apparently, most local people felt that because wild ani-
mals live in their natural environment and were not vaccinated, they were dis-
ease-free and hence safe to consume. Such an incorrect notion about the safety
of bushmeat assumes that locals will continue to consume it despite being aware
of its possible health concerns. This misunderstanding may enhance bushmeat
preference behavior and hamper efforts to reduce unlawful bushmeat eating.
Therefore, along with other approaches such as diversifying sources for acquir-
ing proteins and income [46] [47] [48], we encourage conservation effort to fo-
cus on transforming people’s behaviour towards bushmeat preference and con-
sumption. This might be efficiently accomplished by collaborating with public

health institutions during conservation awareness initiatives.

4.4. Demographic and Spatial Distance Factors Influencing
Respondents’ Behaviour

Our study demonstrated that local people who have lived in the village for more
than ten years had a higher a higher contact probability with wildlife products
than immigrants. Similarly, we found that both residents and adults aged 40
years and above were more likely to have consumed bushmeat. The higher con-
tact probability and bushmeat consumption among residents and adults could
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indicate that they are the ones who regularly engage in bushmeat-related activi-
ties engage in activities. Our findings, however, suggest that public health efforts
aimed at raising zoonotic disease knowledge should place a greater emphasis on
residents and adults, since they may have a greater influence on bushmeat in-
take. Targeting a specific group has been shown to be one of the most effective

ways for combating zoonotic concerns [36] [49] [50].

5. Conclusion

The present study revealed that local people adjacent to Western Nyerere Na-
tional Park are more likely to be infected with zoonotic pathogens through
bushmeat consumption and/or handling of wildlife products. Nevertheless, the
chance seems to be higher among adults >40 years of age. Designing public
health programs to ensure that residents, mostly adults are well informed on the
likely risks of zoonosis could be among effective means to increase knowledge

and awareness and subsequently reduce the likely risks in the future.

6. Recommendations

Firstly, improving conservation education programs through introducing issues
related to zoonotic disease. This might be accomplished by undertakings aware-
ness campaigns that focus on alerting people regarding the potential health risks
related to the handling of wildlife and consumption of bushmeat originating
from illegal or uncertain sources. However, we further recommend that the
conservation authorities of the area also involve personnel from public health
institutions during their awareness campaigns to ensure that the issue of zoo-
notic disease is addressed accordingly.

Secondly, given the current global concern about the potential health risks
posed by wildlife, Tanzania’s education curricula should be revised and im-
proved such that zoonotic diseases are covered beginning in primary school.
This will help to raise people’s understanding and awareness, regardless of how
distant their villages are from the park’s boundaries.

Thirdly, enhancing public health knowledge with the goal of transforming
people’s habits and beliefs regarding bushmeat consumption and preference be-
haviour should be made a pertinent agenda. It has been noted from our findings
and other literature that people prefer bushmeat because of the belief that “wild
animals are safer than domestic animals since they live in an uncontaminated
environment.” This notion may be misleading and encourage people to consume
bushmeat in spite of the known possible human health consequences. Thus,
alerting people to the potential risks associated with wild meat might be an ef-

fective means to reduce consumption and preference.

Acknowledgements

We are grateful to the UK Research and Innovation’s Global Challenges Re-
search Fund (UKRI GCRF) through the Trade, Development, and the Environ-

DOI: 10.4236/0je.2023.131003

32 Open Journal of Ecology


https://doi.org/10.4236/oje.2023.131003

Y.R. Foyaetal.

ment Hub Project (Project number ES/S008160/1) for funding this study. We
also extend our thanks to the District Game Officers, Village Officers, conserva-
tion personnel, and other key informants for their collaboration and support in

fulfilling this research study.

Authors Contributions

YRF designed, conducted the study and developed the manuscript; SNH guided
development of research proposal, execution of field work and reviewed the
manuscript; RTJK and CPM reviewed the manuscript; and MHK helped with

statistical data analysis.

Conflicts of Interest

The authors declare no conflict of interest.

References

[1] Lawson, K. and Vines, A. (2014) Global Impacts of the Illegal Wildlife Trade: The
Costs of Crime, Insecurity, and Institutional Erosion. The Royal Institute of Inter-
national Affairs, London, 62 p.

[2] Wolfe, N.D., Daszak, P., Kilpatrick, M.A. and Burke, D.S. (2005) Bush-Meat Hunt-
ing, Deforestation and Prediction of Zoonotic Disease Emergence. Emerging Infec-
tious Disease, 11, 1822-1827. https://doi.org/10.3201/eid1112.040789

[3] van Vliet, N., Moreno, J. and Zhou, W. (2017) Bush-Meat and Human Health: As-
sessing Evidence in Tropical and Sub-Tropical Forests. Ethnobiology and Conser-
vation, 6, 1-44. https://doi.org/10.15451/ec2017-04-6.3-1-45

[4] Vandome, C. and Vines, A. (2018) Tackling Illegal Wildlife Trade in Africa Eco-
nomic Incentives and Approaches. Research Paper, 28 p.

[5] Han, B.A., Kramer, A.M. and Drake, J.M. (2016) Global Patterns of Zoonotic Dis-
ease in Mammals. Trends in Parasitology, 32, 565-577.
https://doi.org/10.1016/j.pt.2016.04.007

[6] Allen, T., Murray, K.A., Zambrana-Torrelio, C., Morse, S.S. and Rondinini, C.

(2017) Global Hotspots and Correlates of Emerging Zoonotic Diseases. Nature
Communications, 8, Article No. 1124. https://doi.org/10.1038/s41467-017-00923-8

[7] Sherikar, A.T. and Waskar, V.S. (2005) Emerging Zoonoses and Social-Economic
Impact in India—A Review. Indian Journal of Animal Sciences, 75, 700-705.

[8] Food and Agriculture Organization of United Nations (2018) The Monetary Impact
of Zoonotic Diseases on Society: Uganda. African Sustainable Livestock 2050.

[9] Can, O.E., D’Cruze, N. and Macdonald, D.W. (2019) Dealing in Deadly Pathogens:
Taking Stock of the Legal Trade in Live Wildlife and Potential Risks to Human
Health. Global Ecology and Conservation, 17, €00515.
https://doi.org/10.1016/j.gecco.2018.e00515

[10] United Republic of Tanzania (2017) Workshop Summary One Health Zoonotic
Disease Prioritization for Multisectoral Engagement in Tanzania. 66 p.

[11] Cleaveland, S., Cleaveland, S., Mlengeya, T., Kazwala, R.R., Michel, A., Kaare, M.T.,
Jones, S.L., Eblate, E., Shirima, G.M. and Packer, C. (2005) Tuberculosis in Tanza-
nian Wildlife. Journal of Wildlife Diseases, 41, 446-453.
https://doi.org/10.7589/0090-3558-41.2.446

DOI: 10.4236/0je.2023.131003

33 Open Journal of Ecology


https://doi.org/10.4236/oje.2023.131003
https://doi.org/10.3201/eid1112.040789
https://doi.org/10.15451/ec2017-04-6.3-1-45
https://doi.org/10.1016/j.pt.2016.04.007
https://doi.org/10.1038/s41467-017-00923-8
https://doi.org/10.1016/j.gecco.2018.e00515
https://doi.org/10.7589/0090-3558-41.2.446

Y.R. Foyaetal.

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

Clifford, D.L. and Kazwala, R. (2013) Tuberculosis Infection in Wildlife from the
Ruaha Ecosystem Tanzania: Implications for Wildlife, Domestic Animals and Hu-
man Health Tuberculosis Infection in Wildlife from the Ruaha Ecosystem Tanzania.
Epidemiology and Infection, 141, 1371-1381.
https://doi.org/10.1017/S0950268813000836

Hampson, K., Lembo, T., Bessell, P., Auty, H., Packer, C., Halliday, J., Beesley, C.
A., Fyumagwa, R, Hoare, R., Ernest, E., Mentzel, C., Metzger, K.L., Mlengeya, T.,
Stamey, K., Roberts, K., Wilkins, P.P. and Cleaveland, S. (2011) Predictability of
Anthrax Infection in the Serengeti, Tanzania. Journal of Applied Ecology, 48,
1333-1344. https://doi.org/10.1111/j.1365-2664.2011.02030.x

Fooks, A., Marston, D., Horton, D.L., Ngeleja, C., Hampson, K., McElhinney, L.M.
and Banyard, A.C. (2012) New Rabies Virus Found in Tanzania. The Veterinary
Record, 170, 302-302. https://doi.org/10.1136/vr.e2204

Mwakapeje, E.R., Hogset, S. and Fyumagwa, R. (2018) Anthrax Outbreaks in the
Humans-Livestock and Wildlife Interface Areas of Northern Tanzania: A Retros-
pective Record Review 2006-2016. BMC Public Health, 18, Article No. 106.
https://doi.org/10.1186/s12889-017-5007-z

Ntirandekura, J.B., Matembal, L.E., Ngowil, H.A., Kimera, S.I. and Karimuribo,
E.D. (2018) Knowledge, Perceptions and Practices Regarding Brucellosis in Pastoral

Communities of Kagera Region in Tanzania. Journal of Advanced Veterinary and
Animal Research, 5, 343-353. https://doi.org/10.5455/javar.2018.e285

Mtui-Malamsha, N., Sallu, R., Mahiti, G.R., Mohamed, H., OleNeselle, M., Rubeg-
wa, B., Swai, E.S., Makungu, S., Otieno, E.G., Lupindu, A.M., Komba, E., Makon-
nen, Y.J., Rivas, J.L. and Fasina, F.O. (2019) Ecological and Epidemiological Find-
ings Associated with Zoonotic Rabies Outbreaks and Control in Moshi, Tanzania,
2017-2018. International Journal of Environmental Research and Public Health, 16,
2816. https://doi.org/10.3390/ijerph16162816

Ceppi, S.L. and Nielsen, M.R. (2014) A Comparative Study on Bush-Meat Con-
sumption Patterns in Ten Tribes in Tanzania. Tropical Conservation Science, 7,
272-287. https://doi.org/10.1177/194008291400700208

Schilling, M.A., Estes, A.B., Eblate, E., Martin, A., Rentsch, D. and Katani, R. (2020)
Molecular Species Identification of Bush-Meat Recovered from the Serengeti Eco-
system in Tanzania. PLOS ONE, 15, €0237590.
https://doi.org/10.1371/journal.pone.0237590

Katani, R., Schilling, M.A., Lyimo, B., Tonui, T., Cattadori, I.M., Eblate, E., Martin,
A., Estes, A.B., Buza, T., Rentsch, D., Davenport, K.W., Hovde, B.T., Lyimo, Mu-
nuo, S.L., Stomeo, F., Tiambo, C., Radzio-Basu, J., Mosha, F., Hudson, P.]., Buza, J.J.
and Kapur, V. (2019) Microbial Diversity in Bush-Meat Samples Recovered from
the Serengeti Ecosystem in Tanzania. Scientific Reports, 9, Article No. 18086.
https://doi.org/10.1038/s41598-019-53969-7

Subramanian, M. (2013) Zoonotic Disease Risk and the Bush-Meat Trade. Assessing
Awareness among Hunters and Traders in Sierra Leone. Ecohealth, 9, 471-482.
https://doi.org/10.1007/s10393-012-0807-1

Kiffner, C., Peters, L., Stroming, A. and Kioko, J. (2019) Comparative Knowledge,
Attitudes, and Practices Regarding Anthrax, Brucellosis, and Rabies in Three Dis-
tricts of Northern Tanzania. BMC Public Health, 19, Article No. 1625.
https://doi.org/10.1186/s12889-019-7900-0

Kriegel, E.R., Cherney, D.J.R. and Kiffner, C. (2021) Heliyon Conventional Know-
ledge, General Attitudes and Risk Perceptions towards Zoonotic Diseases among
Maasai in Northern Tanzania. Heliyon, 7, €07041.

DOI: 10.4236/0je.2023.131003

34 Open Journal of Ecology


https://doi.org/10.4236/oje.2023.131003
https://doi.org/10.1017/S0950268813000836
https://doi.org/10.1111/j.1365-2664.2011.02030.x
https://doi.org/10.1136/vr.e2204
https://doi.org/10.1186/s12889-017-5007-z
https://doi.org/10.5455/javar.2018.e285
https://doi.org/10.3390/ijerph16162816
https://doi.org/10.1177/194008291400700208
https://doi.org/10.1371/journal.pone.0237590
https://doi.org/10.1038/s41598-019-53969-7
https://doi.org/10.1007/s10393-012-0807-1
https://doi.org/10.1186/s12889-019-7900-0

Y.R. Foyaetal.

(24]

(25]

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

https://doi.org/10.1016/j.heliyon.2021.e07041

Karesh, W.B., Cook, R.R., Bennett, E.L. and Newcomb, J. (2005) Wildlife Trade and
Global Disease Emergence. Emerging Infectious Diseases, 11, 1000-1002.
https://doi.org/10.3201/eid1107.050194

Narat, V., Kampo, M., Thibaut, H., Stephanie, R., Philippe, A., Richard, N., Tamara,
G. and Benjamin, A. (2018) Using Physical Contact Heterogeneity and Frequency to
Characterize Dynamics of Human Exposure to Nonhuman Primate Bodily Fluids in
Central Africa. PLoS Neglected Tropical Diseases, 12, €0006976.
https://doi.org/10.1371/journal.pntd.0006976

Keatts, L.O., Robards, M., Sarah, H., Hueffer, O.K,, Insley, S.J., Joly, D.O., Kutz, S.,
Lee, D.S., Chetkiewicz, C.B., Lair, S., Preston, N.D., Pruvotl, M., Ray4, Donald Reid,
J.C., Sleeman, J.M., Stimmelmayr, R., Stephen, C. and Walzer, C. (2021) Implica-
tions of Zoonoses From Hunting and Use of Wildlife in North American Arctic and
Boreal Biomes: Pandemic Potential, Monitoring and Mitigation. Frontiers in Public
Health, 9, Article ID: 627654. https://doi.org/10.3389/fpubh.2021.627654

TAWIRI (2019) Aerial Wildlife Survey of Large Animals and Human Activities in
the Selous-Mikumi Ecosystem, Dry Season 2018. TAWIRI Aerial Survey Report.

URT (2019) The United Republic of Tanzania. Government Notice No. 923. The
National Parks Act (CAP. 282). 2.

Baldus, R.D. and Hahn, R. (2009) The Selous-Niassa Wildlife Corridor in Tanzania:
Biodiversity Conservation from the Grassroots. Practical Experiences and Lessons
from Integrating Local Communities into Transboundary Natural Resources Man-
agement. Joint Publication of FAO and CIC. Budapest. 48 p.

URT (1997) The United Republic of Tanzania. Morogoro Region Socio-Economic
Profile. The Planning Commission, Dar es Salaam, and the Regional Commission-
er’s Office, Morogoro.

Gainer, R.S. (1987) Epizootiology of Anthrax and Nyasa Wildebeest in the Selous
Game Reserve, Tanzania. Journal of Wildlife Diseases, 23, 175-178.
https://doi.org/10.7589/0090-3558-23.1.175

Georgiev, G.Z. (2020) Random Number Generator.
https://www.gigacalculator.com/calculators/random-number-generator.php

Perneger, T.V., Perneger, T.V., Courvoisier, D.S., Hudelson, P.M. and Gayet-Ageron,
A. (2015) Sample Size for Pre-Tests of Questionnaires. Quality of Life Research, 24,
147-151. https://doi.org/10.1007/s11136-014-0752-2

R Core Team (2020) R: A Language and Environment for Statistical Computing. R
Foundation for Statistical Computing, Vienna. https://www.R-project.org

Ozioko, K.U., Okoye, C.I., Obiezue, R.N. and Agbu, R.A. (2018) Knowledge, Atti-
tudes, and Behavioural Risk Factors Regarding Zoonotic Infections among

Bush-Meat Hunters and Traders in Nsukka, Southeast Nigeria. Epidemiology and
Health, 40, e2018025.

Namusisi, S., Travis, D., Pelican, K., Robertson, C. and Mugisha, L. (2021) A De-
scriptive Study of Zoonotic Disease Risk at the Human-Wildlife Interface in a Bio-
diversity Hot Spot in South Western Uganda. PLOS Neglected Tropical Diseases,
15, e0008633. https://doi.org/10.1371/journal.pntd.0008633

Wensman, J.J., Lindahl, J., Wachtmeister, N., Torsson, E., Gwakisa, P., Kasanga, C.
and Misinzo, G. (2015) A Study of Rift Valley Fever Virus in Morogoro and Arusha
Regions of Tanzania-Serology and Farmers’ Perceptions. Infection Ecology and Ep-
idemiology, 5, 1-11. https://doi.org/10.3402/iee.v5.30025

DOI: 10.4236/0je.2023.131003

35 Open Journal of Ecology


https://doi.org/10.4236/oje.2023.131003
https://doi.org/10.1016/j.heliyon.2021.e07041
https://doi.org/10.3201/eid1107.050194
https://doi.org/10.1371/journal.pntd.0006976
https://doi.org/10.3389/fpubh.2021.627654
https://doi.org/10.7589/0090-3558-23.1.175
https://www.gigacalculator.com/calculators/random-number-generator.php
https://doi.org/10.1007/s11136-014-0752-2
https://www.r-project.org/
https://doi.org/10.1371/journal.pntd.0008633
https://doi.org/10.3402/iee.v5.30025

Y.R. Foyaetal.

(38]

(39]

(40]

(41]

[42]

[43]

(44]

(45]

[46]

(47]

(48]

(49]

(50]

Mhlanga, A. (2020) Assessing the Impact of Optimal Health Education Programs
on the Control of Zoonotic Diseases. Computational and Mathematical Methods in
Medicine, 2020, Article ID: 6584323. https://doi.org/10.1155/2020/6584323

Mgawe, P., Borgerhoff, M.M., Tim, C., Andimile, M. and Christian, K. (2012) Fac-
tors Affecting Bush-Meat Consumption in the Katavi-Rukwa Ecosystem of Tanza-
nia. Tropical Conservation Science, 5, 446-462.
https://doi.org/10.1177/194008291200500404

Manyama, F.F., Nielsen, M., Reskaft, E. and Nyahongo, J. (2019) The Importance of
Bush-Meat in Household Income as a Function of Distance from Protected Areas in

the Western Serengeti Ecosystem, Tanzania. Environment and Natural Resources
Research, 9, 49-59. https://doi.org/10.5539/enrr.v9n3p49

Lindsey, P. and Bento, C. (2012) Illegal Hunting and the Bush-Meat Trade in Cen-
tral Mozambique. A Case-Study from Coutada 9, Manica Province. Traffic
East/Southern Africa, Harare, 84 p.

Van Vliet, N. and Mbazza, P. (2011) Recognizing the Multiple Reasons for Bush-Meat
Consumption in Urban Areas: A Necessary Step toward the Sustainable Use of Wild-
life for Food in Central Africa. Human Dimensions of Wildlife, 16, 45-54.
https://doi.org/10.1080/10871209.2010.523924

Nguyen, L.B., Fossung, E.E., Nkoa, C.A. and Humle, T. (2021) Understanding
Consumer Demand for Bush-Meat in Urban Centers of Cameroon with a Focus on

Pangolin Species. Conservation Science and Practice, 3, 1-11.
https://doi.org/10.1111/csp2.419

Hilderink, M.H. and de Winter, I.I. (2021) No Need to Beat around the Bush-
meat—The Role of Wildlife Trade and Conservation Initiatives in the Emergence of
Zoonotic Diseases. Heliyon, 7, €07692.
https://doi.org/10.1016/j.heliyon.2021.e07692

Pruvot, M., Kongsy, K., Phonesavanh, M., Chanfong, P., Daniel, R., Mayfong, M.,
Sayapeth, R., Paul, H., Philippe, D., Bounlom, D., Watthana, T., Amanda, F., Olson,
S.H., Matthew, R. and Newton, P. (2019) Toward a Quantification of Risks at the
Nexus of Conservation and Health: The Case of Bush-Meat Markets in Lao PDR.
Science of the Total Environment, 676, 732-745.
https://doi.org/10.1016/j.scitotenv.2019.04.266

Rentsch, D. and Damon, A. (2013) Prices, Poaching, and Protein Alternatives: An
analysis of Bush-Meat Consumption around Serengeti National Park, Tanzania
Prices, Poaching, and Protein Alternatives: An Analysis of Bush-Meat Consump-
tion around Serengeti National Park, Tanzania. Ecological Economics, 91, 1-9.
https://doi.org/10.1016/j.ecolecon.2013.03.021

Rogan, M.S., Lindsey, P. and McNutt, J.W. (2015) Illegal Bush-Meat Hunting in the
Okavango Delta, Botswana: Drivers, Impacts and Potential Solutions. 10 p.
https://www.researchgate.net/publication/293513473

Dindé, A., Mobio, A., Konan, A.G., et al (2017) Response to the Ebola-Related
Bush-Meat Consumption Ban in Rural Cote d’Ivoire. Agriculture & Food Security,
6, Article No. 28. https://doi.org/10.1186/s40066-017-0105-9

Gilbert, J., Grace, D., Unger, F., Lapar, L., Asse, R., Tohtubtiang, K., Borin, K. and
Guorong, D.W. (2014) Increasing Awareness of Zoonotic Diseases among Health

Workers and Rural Communities in Southeast Asia. ILRI, Nairobi, 1-4.

Islam, S. and Ahmed, S. (2019) Knowledge, Attitude, and Practice toward Zoonotic
Diseases among Different Professionals at Selected Coastal Areas in Barguna Dis-
trict, Bangladesh. Journal of Advanced Veterinary and Animal Research, 6, 284-289.
https://doi.org/10.5455/javar.2019.f346

DOI: 10.4236/0je.2023.131003

36 Open Journal of Ecology


https://doi.org/10.4236/oje.2023.131003
https://doi.org/10.1155/2020/6584323
https://doi.org/10.1177/194008291200500404
https://doi.org/10.5539/enrr.v9n3p49
https://doi.org/10.1080/10871209.2010.523924
https://doi.org/10.1111/csp2.419
https://doi.org/10.1016/j.heliyon.2021.e07692
https://doi.org/10.1016/j.scitotenv.2019.04.266
https://doi.org/10.1016/j.ecolecon.2013.03.021
https://www.researchgate.net/publication/293513473
https://doi.org/10.1186/s40066-017-0105-9
https://doi.org/10.5455/javar.2019.f346

	The Knowledge about the Potential Health Risks of Illegal Bushmeat Activities among Local Communities Adjacent to Western Nyerere National Park, Tanzania
	Abstract
	Keywords
	1. Introduction
	2. Materials and Method
	2.1. Study Area
	2.2. Sampling Design
	2.3. Data Collection
	2.4. Data Analysis

	3. Results
	3.1. Knowledge of Local Communities on Zoonotic Diseases 
	3.2. Extent of Local Communities Contacting Wildlife Products 
	3.3. Local Communities’ Meat Preference 
	3.4. Demographic and Spatial Factors Influencing Contact or Bushmeat Consumption of Wildlife Products

	4. Discussion 
	4.1. Knowledge of Possibilities of Wildlife Zoonotic Infections 
	4.2. Extent of Contacting or Consuming Wildlife Products
	4.3. Meat Preference by Local Communities
	4.4. Demographic and Spatial Distance Factors Influencing Respondents’ Behaviour

	5. Conclusion
	6. Recommendations
	Acknowledgements
	Authors Contributions 
	Conflicts of Interest
	References

