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Simple Summary

This systematic review synthesizes research on rodent control strategies aimed at reducing
zoonotic diseases, with a specific focus on studies conducted in Africa. The review is based
on the literature from PubMed, Web of Science, ResearchGate, and Google Scholar. It ex-
plores approaches to managing rodent-borne infections by controlling rodent populations,
which pose significant threats to agriculture and public health. The findings highlight gaps
in current control measures and emphasize the potential for adopting ecologically based
management strategies. These insights may also inform rodent control efforts in other
regions seeking to mitigate zoonotic disease risks.

Abstract

Background: Africa is a continent with diverse climates, landscapes, rainfall patterns, and
vegetation types, all of which significantly influence its mammalian fauna, particularly small
mammals. Rodents, which are highly diverse across the continent, serve as reservoirs for
various zoonotic pathogens. Frequent human–rodent interactions heighten the risk of zoonotic
disease transmission, posing a serious public health concern. Methods: This study conducted
a comprehensive review of rodent control methods and their effectiveness in mitigating
zoonotic diseases in Africa. Literature searches were performed using PubMed, Web of Science,
ResearchGate, and Google Scholar. Additionally, one study was manually identified from
the reference lists of the retrieved papers. Results: Thirteen relevant studies were identified,
including seven field-based studies, five model evaluations, and one review. The distribution
of studies varied by country, with the highest numbers conducted in Guinea (n = 3) and Nigeria
(n = 3), followed by Sierra Leone (n = 2), Uganda (n = 2), Morocco (n = 1), Tanzania (n = 1),
and Madagascar (n = 1). Two primary rodent control methods, kill traps and rodenticides, were
used, targeting multimammate rats (Mastomys natalensis) and black/roof rats (Rattus rattus),
the species most frequently encountered in human settings. Conclusion: Most studies exam-
ined short-term rodent management strategies, which proved insufficient in significantly
reducing zoonotic disease prevalence. These findings highlight the need for Africa to adopt
more sustainable, ecologically based rodent control approaches to effectively curb zoonotic
risks in the long term.
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1. Introduction
Rodents are widespread mammals that thrive in various habitats, from agricultural land-

scapes to urban areas [1]. In Africa, the high population density of certain species presents
significant challenges, affecting both agricultural productivity and public health [2,3]. As reser-
voirs and carriers of numerous zoonotic pathogens, rodents contribute to the transmission
of infectious diseases from animals to humans [4]. These diseases pose severe public health
risks, particularly in regions with limited healthcare resources [5]. With ongoing urbanization,
population growth, and agricultural expansion across Africa, implementing effective rodent
management strategies is essential to mitigate these risks [6,7].

The link between rodents and zoonotic disease outbreaks is especially pronounced
in rural African communities [8]. Rodents often inhabit areas near human settlements,
where readily available food and shelter support their breeding [9,10]. Their interactions
with humans, whether through direct contact or contamination of food and water, heighten
the risk of disease transmission [11]. Additionally, rodents harbor ectoparasites such as
fleas, which serve as vectors for bacterial and viral pathogens of serious human dis-
eases [12]. In several African regions, viral infections causing hemorrhagic fevers are
transmitted from rodents to humans. For instance, Lassa fever, carried by the multimam-
mate rat (Mastomys natalensis), remains a major public health concern in West Africa [13,14].
The World Health Organization (WHO) reports that Lassa fever cases can reach thousands
annually, emphasizing the need for targeted control measures [13]. Similarly, bubonic
plague, caused by Yersinia pestis, is primarily transmitted by fleas from rodents to humans
and remains endemic in Madagascar and the Democratic Republic of the Congo (DRC) [15].
Other rodent-borne diseases, such as leptospirosis, have an annual incidence rate of
95.5 per 100,000 people in Africa and are prevalent in all tropical climate countries.

Managing rodent populations to reduce zoonotic disease transmission remains a signif-
icant challenge in rural African communities. While various control approaches including
biological, mechanical, and chemical methods are available, their effectiveness varies [2].
Sustainable rodent management in Africa requires strategies tailored to the region’s unique
environmental and socio-economic conditions. This includes understanding the biology
and ecology of target rodent species, fostering active community participation, and ensur-
ing the affordability and accessibility of control measures [2]. In recent years, increasing
attention has been given to ecologically based rodent management (EBRM) as a sustainable
approach to mitigating both crop losses and zoonotic disease risks worldwide, particularly
in Africa [2,16].

Education and community involvement are crucial to effective rodent management
programs [17]. Raising awareness about the health risks associated with rodents and the im-
portance of preventive strategies empowers communities to take proactive measures against
infestations [18]. Simple practices such as maintaining cleanliness, storing food properly, and
reducing clutter can significantly lower the likelihood of rodent infestations [19]. Further-
more, involving local communities in rodent monitoring and management fosters a sense of
ownership and accountability, leading to more effective and sustainable outcomes [20].

Collaboration among public health officials, agricultural specialists, and local commu-
nities is essential for developing successful rodent control initiatives [21]. Governments
and NGOs must provide training and resources to help communities implement effective
control measures [22]. Additionally, research on rodent ecology and behavior in various
African landscapes where rodents pose significant agricultural and public health challenges
can guide targeted interventions with higher chances of success [2,23]. Understanding
seasonal fluctuations in rodent populations can aid in predicting zoonotic disease outbreaks
and implementing timely preventive measures [24].
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Investing in rodent control has significant economic implications, particularly for
resource-limited communities [25]. Rodent infestations cause substantial agricultural
losses, threatening food security and livelihoods [26]. Farmers face severe crop damage
and grain storage issues due to rodents, disrupting the food supply chain. Reducing
rodent populations and the diseases they spread enhances agricultural productivity and
public health [27]. Therefore, rodent management should be considered not only a public
health necessity but also an economic priority. While reducing crop damage is a primary
goal, it is equally important to assess the impact of control measures on zoonotic disease
transmission, ensuring they do not inadvertently increase infection risks [28].

This review aims to analyze rodent management practices in Africa to improve the
prevention and control of rodent-related zoonotic diseases. The findings will help evaluate
the effectiveness of available strategies for communities at risk of rodent-borne infections.

2. Materials and Methods
2.1. Search Strategy

A comprehensive literature review was conducted in January 2024 to identify studies
on the management, control, and reduction of zoonotic diseases linked to rodents in
Africa. Relevant information was obtained using search terms that encompassed various
aspects of rodent management, zoonotic diseases, and African countries. Boolean operators
(“OR” and “AND”), truncation (*), and wildcard (?) were used to refine search terms
and generate precise search engine queries: (‘Rodent*’ AND ‘zoonotic*’ AND ‘disease*’
AND ‘management’ OR ‘control’ OR ‘reducing*’ OR ‘measure*’ OR ‘intervention?’) AND
(‘Africa*’ OR ‘West Africa’ OR ‘East Africa’ OR ‘Sub-Saharan Africa’ OR ‘Middle Africa’ OR
‘Nigeria’ OR ‘Ethiopia’ OR ‘Congo*’ OR ‘Egypt’ OR ‘Tanzania’ OR ‘South Africa’ OR ‘Kenya’
OR ‘Sudan’ OR ‘Uganda’ OR ‘Algeria’ OR ‘Morocco’ OR ‘Angola’ OR ‘Mozambique’ OR
‘Ghana’ OR ‘Madagascar’ OR ‘Cameroon’ OR ‘Côte d’Ivoire’ OR ‘Niger’ OR ‘Namibia’
OR ‘Mali’ OR ‘Malawi’ OR ‘Zambia’ OR ‘Burkina Faso’ OR ‘Somalia’ OR ‘Senegal’ OR
‘Zimbabwe’ OR ‘Guinea’ OR ‘Chad’ OR ‘Benin’ OR ‘Rwanda’ OR ‘Burundi’ OR ‘Tunisia’
OR ‘South Sudan’ OR ‘Togo’ OR ‘Sierra Leone’ OR ‘Libya’ OR ‘Liberia’ OR ‘Central African
Republic’ OR ‘Mauritania’ OR ‘Gambia’ OR ‘Gabon’ OR ‘Eritrea’ OR ‘Botswana’ OR
‘Lesotho’ OR ‘Guinea-Bissau’ OR ‘Equatorial Guinea’ OR ‘Eswatini’ OR ‘Comoros’ OR
‘Mauritius’ OR ‘Djibouti’ OR ‘Cabo Verde’ OR ‘Sao Tome & Principe?’ OR ‘Seychelles’)
AND (‘viruses’ OR ‘bacteria’ OR ‘fungi’ OR ‘helminths’ OR ‘protozoa’ OR ‘rat bite fever’
OR ‘tularemia’ OR ‘hantavirus’ OR ‘lymphocytic choriomeningitis virus’ OR ‘arenavirus’
OR ‘leptospirosis*’ OR ‘salmonellosis*’ OR ‘yersiniosis*’ OR ‘E. coli’ OR ‘campylobacterosis’
OR ‘giardiasis’ OR ‘Lyme disease’ OR ‘Lassa fever’). This search term was pasted in
PubMed, Web of science, Research Gate, and Google scholar to retrieve books, published
articles, theses, case reports, and conference presentations.

2.2. Selection of Relevant Studies

A comprehensive collection of studies was gathered from various sources, includ-
ing PubMed, Web of Science, ResearchGate, and Google Scholar. These studies were
managed using Mendeley citation manager (version 2.122.1). To ensure relevance to the
study objectives, an initial screening based on the title, geographical location, and abstract
was conducted independently by two reviewers. Differences between the two indepen-
dent screenings were solved through a confrontation between these two reviewers and
with inputs and approval from the other two, independently. Full-text assessments were
then performed following the same scheme, to evaluate their significance according to
predefined inclusion and exclusion criteria.
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2.3. Eligibility Criteria (Inclusion and Exclusion)

Duplicate studies were removed from the retrieved collection. The inclusion criteria re-
quired that studies be published materials (articles, books, theses, case reports, or conference
presentations) containing primary data or citing data relevant to rodents—specifically, rodent
management and rodent-borne diseases or causative agents. Additionally, only studies con-
ducted in Africa and written in English (or available in an English version) were included.
Excluded were theses, case reports, and conference presentations if they were later published in
articles identifiable through the search terms used.

3. Results
3.1. Studies Retrieved from Search Engines

An initial search yielded 11,815 documents across four databases, which were compiled
using the Mendeley citation manager. The distribution of retrieved studies was as follows:
11,311 from Google Scholar, 282 from Web of Science, 122 from PubMed, and 100 from
ResearchGate. Additionally, one article was manually added from the reference lists of
retrieved papers.

After duplicate removal in Mendeley, 315 articles were excluded, leaving 11,500 for
further screening. The preliminary screening process considered article titles, abstracts,
and study locations, focusing exclusively on studies conducted in Africa. As a result,
11,446 articles were excluded for not meeting the inclusion criteria. Most exclusions were
due to the absence of a rodent management component, despite the studies addressing
rodent zoonosis in Africa. Others focused on management practices related to domestic
animals or were conducted outside Africa. Some articles were retrieved because terms like
“Africa”, “rodents”, and “management” appeared in introductions, discussions, or reference
lists but were not central to the study.

Following full-text screening, 54 articles remained, of which 42 were excluded due to a
broad management scope that did not specify a particular country. Some excluded articles
also discussed the One Health approach to zoonotic disease management. Ultimately,
12 published articles from database searches and one manually retrieved article were
included in the final review.

Figure 1 outlines the study selection process. A summary of the 13 final studies, includ-
ing details on research titles, publication years, geographical locations, targeted diseases,
and study types, is provided in Table S1.

3.2. Rodent Management Studies to Reduce Disease Risk in Africa

Africa consists of 54 countries grouped into five regions: Northern, Southern, Eastern,
Western, and Central/Middle Africa. Studies on rodent management to mitigate zoonotic
disease risks have been conducted in seven countries (Figure 2), with the following distri-
bution: Guinea (n = 3), Nigeria (n = 3), Sierra Leone (n = 2), Uganda (n = 2), Morocco (n = 1),
Tanzania (n = 1), and Madagascar (n = 1).

Most studies focused on controlling Lassa fever (n = 6) and were conducted in Guinea
(n = 3), Nigeria (n = 1), Sierra Leone (n = 1), and a joint study covering both Guinea and
Sierra Leone (n = 1). Efforts to reduce rodent populations to control plague (n = 3) took
place in Uganda (n = 2) and Madagascar (n = 1). A study in Morocco (n = 1) targeted rodent
control to mitigate Leishmaniasis. Additionally, Nigeria recorded studies on monkeypox
(n = 1) and rat-bite fever (n = 1), while Tanzania reported one case of Leptospirosis.
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management studies were conducted to reduce disease burden (this map was prepared using Simple
maps: https://simplemaps.com/custom/world/ipehxEP6, accessed on: 23 October 2024).

3.3. Nature of Identified Studies

A total of 13 studies focused on various diseases. Seven studies were based on
actual field data collection, including research on plague (n = 3), Lassa fever (n = 3),
and Leishmaniasis (n = 1). Five studies involved model evaluations on Lassa fever (n = 2),
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monkeypox (n = 1), rat-bite fever (n = 1), and Leptospirosis (n = 1). Additionally, one study
was a review of Lassa fever cases.

3.4. Rodent Management Practices for Disease Risk Reduction (Field Data Studies)

Seven studies based on field data collection identified two primary rodent manage-
ment strategies: kill traps (n = 1) and rodenticides (n = 3). Two studies (n = 2) combined
both methods, while one study (n = 1) used insecticide-laced bait to target rodent hosts
and their fleas. Among studies utilizing kill traps, one study in a plague-endemic region
of Madagascar distributed three snap traps (ABS plastic and steel, 14L × 7.5W × 6.5H cm)
per household. Trapping was conducted indoors for five consecutive nights every
four weeks from May to September 2019 [29]. Another study in Upper Guinea, an area
endemic to Lassa fever, deployed Mini-Rex snap traps (Bell Laboratories Inc., Murray Hill,
NJ, USA) in residences for three months [30]. A third study in the plague-endemic
West Nile region of Uganda used multiple trap types over six days [31]. Studies in-
volving rodenticides were conducted in Morocco from 2010 to 2012 using strychnine-
poisoned wheat bait placed in rodent burrows [32]. In Upper Guinea, research was car-
ried out from April 2014 to December 2018 using anticoagulant rodenticides (AR), specif-
ically Bromadiolone and Difenacoum [30]. Similar studies were conducted in Guinea uti-
lizing the same anticoagulants [33,34]. Additional studies took place in Madagascar,
where chlorophacinone was used at a concentration of 0.05% [29], and in Uganda, where
host-targeted rodent bait incorporating the insecticide imidacloprid was employed for
flea control [35].

3.5. Targeted Rodent Species and Effectiveness of Management Practices in Reducing Disease

The rodent species targeted in these management studies included Mastomys natalensis
(multimammate rats), Rattus rattus (black/roof rats), Mus musculus (house mice), and
Meriones shawi (sand rats). Mastomys natalensis was specifically targeted for Lassa fever
control (n = 3), while R. rattus control aimed to prevent plague (n = 2). Mus musculus
and Meriones shawi were studied in relation to plague (n = 1) and Leishmaniasis (n = 1),
respectively. All management studies (n = 6) reported that rodenticides and kill traps
effectively reduced rodent populations in the study areas. However, four studies indicated
that these methods failed to achieve long-term control, as rodent populations rebounded
within a year of treatment. The remaining two studies did not evaluate long-term effects.

The study on Leishmaniasis (n = 1) found that rodent management reduced the inci-
dence rate to 9 cases per 100,000 inhabitants in areas where interventions were conducted.
In contrast, areas without rodent management saw an increase in cases from 54 to 84.
Two studies on plague in Madagascar and Uganda (n = 2) demonstrated that rodent man-
agement effectively reduced flea abundance but provided limited information on plague
prevalence. Studies on Lassa fever yielded conflicting results. One study found that chem-
ical control modestly reduced Lassa virus infection rates, with a 5% annual decrease in
seroprevalence. However, intensive trapping unexpectedly led to a significant increase in
infection rates, rising from 28% before trapping to 67% afterward. Another study reported
that rodenticide use failed to reduce Lassa virus spillover due to a population rebound
caused by breeding compensation. Conversely, a third study found a complete decrease in
Lassa fever prevalence following rodent management interventions.

4. Discussion
This review investigated rodent control methods implemented in Africa to mitigate

rodent-borne zoonoses. It provides an overview of African countries where control mea-
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sures have been applied, identifies targeted rodent species, and evaluates the effectiveness
of these interventions in reducing zoonotic diseases.

A thorough review of the published literature reveals that rodents are significant
carriers of various zoonoses, posing substantial health risks to humans. However, there is
a limited number of studies on rodent control in Africa focused specifically on zoonotic
diseases, and these studies are unevenly distributed across the continent. Rodents are
known to carry and serve as reservoirs for over 64 diseases that affect humans globally,
with more than 20 zoonotic diseases documented in Africa [36,37]. The scarcity and uneven
distribution of research may stem from the greater emphasis on controlling two major
diseases: Lassa fever in West Africa and plague in Eastern Africa, including Madagascar.
Additionally, the economic challenges posed by rodent populations, particularly crop
destruction, often lead to more resources being allocated to farm-based rodent management
rather than disease control.

While numerous studies have documented rodent abundance and zoonoses in various
African regions, the management of these issues remains under-addressed. The presence of ro-
dents and the prevalence of zoonoses have been studied in countries such as South Africa [38],
Zimbabwe [8], Benin [39], Senegal [40], Mali [41], and Kenya [42], among others. It appears
that disease outbreaks have influenced the focus of research in certain countries, with studies
concentrated on diseases like Leishmaniasis in Morocco [43], plague in Madagascar [44] and
Uganda [31], and Lassa fever in West Africa [45]. This geographical focus introduces a bias,
as outbreaks have also occurred in other regions, including plague in Tanzania and Zambia
and Lassa fever in Ghana [46–48]. Our findings suggest that the public health impact of plague,
Lassa fever, and Leishmaniasis varies across different regions, with significant implications in
countries such as Madagascar, Uganda, Guinea, Sierra Leone, and Morocco.

Rodent management practices such as kill traps and rodenticides have been in use for
many years [49], but they have notable limitations. Rodenticides, while effective, may harm
non-target species, pose risks to human health, and potentially lead to resistance in rodent
populations [50–52]. For instance, second-generation anticoagulants like Bromadiolone and
Difenacoum, used in some studies, have been found to have some negative effects, but their
benefits for rodent control and disease mitigation outweigh the risks [53–55]. Kill traps,
on the other hand, may fail to effectively control rodent populations, as animals might learn
to avoid them. Despite these drawbacks, some studies have shown that these methods can
be effective in managing rodent populations [56,57].

Four out of six studies reviewed indicated that both kill traps and rodenticides reduce
rodent populations in the short term. However, these methods do not provide a sustainable
solution, as rodent populations tend to recover rapidly after the interventions. For these
strategies to be effective in Africa, continuous and sustainable access to bait or traps is essential,
but financial constraints in many African regions make this unfeasible [2]. Additionally,
both strategies have weaknesses: trapping may be effective in homesteads but is less so in
fields where rodent populations can be harder to control [58]. Furthermore, rodent populations
may become neophobic or develop trap shyness, reducing the effectiveness of trapping.
Similarly, rodenticides may lead to bait shyness, tolerance, or resistance, undermining their
long-term effectiveness as a control method.

The shortcomings in rodent management have led to undesirable outcomes in con-
trolling rodent-associated zoonoses. Among six studies reviewed, only two reported a
reduction in rodent populations linked to a decrease in Lassa fever incidence through the
use of kill traps, and in Leishmaniasis through rodenticides [32,33]. However, four other
studies, including two on plague and two on Lassa fever, presented opposing findings,
showing a negative association between the use of kill traps or rodenticides and the reduc-
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tion of either plague or Lassa fever [29]. This suggests that alternative, ecologically based
rodent management (EBRM) strategies, which are more sustainable, should be considered.

This review identifies R. rattus and M. natalensis as the primary rodent species serving
as reservoirs for various zoonotic diseases. Other species, including M. musculus and
M. shawi, are also implicated. Their role as disease reservoirs may be linked to their proxim-
ity to human habitats, such as homes, peridomestic areas, and agricultural fields, where in-
teractions with humans are frequent [59]. Additionally, some species, like M. natalensis,
experience seasonal population surges that contribute to significant agricultural damage.
This species is widely distributed across sub-Saharan Africa and is most abundant in crop
fields, where it commonly interacts with people, increasing the risk of zoonotic disease
transmission [6,60].

5. Conclusions and Recommendations
This review highlights the need for more comprehensive rodent management studies

in Africa, as the current research is limited and mostly focused on mitigating agricultural
damage caused by rodents [2,23,56]. A thorough understanding of the epidemiology and
the relationship between rodents and zoonotic diseases is crucial to improve management
strategies. The review identifies kill traps and rodenticides as the primary techniques
used in the studies examined. However, there is a need to explore alternative strategies,
particularly ecologically based rodent management (EBRM) methods such as biological
control, habitat manipulation, and the use of repellents and barriers, to better address
zoonoses. Furthermore, raising awareness among health and agriculture officials, as well as
communities, about the control and prevention of zoonoses is critical for effective disease
management.
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