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Abstract

Background: The COVID-19 pandemic has underscored the importance of understanding the
transmission dynamics of the virus between humans and animals. The One Health model, which
recognizes the interconnectedness of human, animal, and environmental health, is crucial for
understanding and addressing zoonotic diseases. This scoping review aims to explore the literature
on animal-to-human transmission of COVID-19 in Southern Africa, with a focus on identifying
neglected facets in transmission dynamics informed by the One Health model. Methods: A scoping
review of empirical studies and surveillance reports from December 2019 to December 2024 was
conducted. Eligible literature addressing SARS-CoV-2 infection in domestic animals within Southern
Africa was systematically identified, charted using a structured extraction template, and synthesized
narratively through thematic analysis. Results: The findings demonstrate that dogs and cats are the
most consistently vulnerable domestic species in Southern Africa, with infections varying from
asymptomatic to mild symptomatic cases. Limited and sporadic evidence suggests potential
exposure in livestock species, including cattle, though data remain scarce. Genomic surveillance in
South Africa has further revealed the emergence of Omicron lineages, underscoring the risk of variant
evolution at the human-animal interface. Comparatively, Europe and North America have reported
severe outbreaks in farmed mink, prompting large-scale culling, while Asia has emphasized wildlife
market regulations and biosecurity measures. Conclusion: Southern Africa demonstrates strengths
in genomic monitoring and case-based detection but faces the challenges of limited infrastructure,
small sample sizes, and geographic gaps. Strengthening coordinated One Health surveillance,
expanding animal testing, and addressing geographic and infrastructural gaps are essential to reduce
spillover risks and improve preparedness for future zoonotic threats.

Keywords: COVID-19; SARS-CoV-2; domestic animals; One Health; reverse zoonosis; Southern
Africa

Introduction

The COVID-19 pandemic remains a public health threat, with the World Health Organization
(WHO) reporting that as of May 2025, global COVID-19 activity was increasing, with a test positivity
rate of 11% — the highest since July 2024 (World Health Organization [WHO], 2025). The disease has
highlighted the importance of understanding the transmission dynamics of the virus between
humans and animals (Edvard, 2023). Multiple studies have documented the transmission of COVID-
19 from humans to domestic animals, including dogs and cats (Newman et al., 2020; Sit et al., 2020).
Specifically, Fang et al. (2024) posit that COVID-19 is more widespread in animals than previously
thought, and it may be able to infect a wider range of domestic and wild species.
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which originated in Wuhan,
China, in 2019, is responsible for the COVID-19 pandemic (Bogoch et al., 2020; Zhou et al., 2020). Wild
fauna, probably bats, are implicated as the initial reservoir of the virus (Abdel-Moneim &
Abdelwhab, 2020), but little is known about the role domestic animals play in the spread of the
disease in human communities, given its ability to infect some domestic animals.

The prevalence of COVID-19 in domestic animals has been documented in Italy (Patterson et al.,
2020), France (Sailleau et al., 2020), China (Chen et al., 2020), the Netherlands (Oreshkova et al., 2020),
Switzerland (Klaus et al., 2021), Kazakhstan (Sadikaliyeva et al., 2024), Panama (Pacheco et al., 2025),
and various African nations, including Namibia (Molini et al., 2025), South Africa (Haider et al., 2020),
and Nigeria (Happi et al., 2023). While the transmission of COVID-19 from animals to humans is
considered rare, it is essential to understand the dynamics of transmission to develop effective
interventions (WHO, 2020).

Studies have shown that COVID-19 can be transmitted from humans to animals through close
contact (Oreshkova et al., 2020). The virus has been detected in various domestic animals, including
dogs, cats, and livestock (Almendros, 2020; Gao et al., 2024; Patterson et al., 2020). Joseph et al. (2024)
found a spillover of previously circulating variants of concern (VOC) to household pets from their
infected owners and showed an urgent need for more intense surveillance to be carried out globally
to monitor the evolution of SARS-CoV-2 coronaviruses as a result of human—pet association.

Research on COVID-19 in domestic animals has primarily concentrated on the epidemiology
and transmission dynamics of the virus (Newman et al., 2020; Sit et al., 2020). Nonetheless, a thorough
examination of the literature regarding COVID-19 in domestic animals in Southern Africa is essential
to comprehend the transmission dynamics and existing interventions.

Recent studies have highlighted the importance of understanding the role of domestic animals
in the transmission of COVID-19 (Bosco-Lauth et al., 2020; Temmam et al., 2020). The World Health
Organization (WHO) has also emphasized the need for further research on the transmission of
COVID-19 between humans and animals (WHQO, 2020).

While the emergence of the virus is now well-documented, important questions regarding the
transmissibility of the disease among human and animal populations remain to be answered. The
current scoping review aims to address the need for a comprehensive review of the literature on
COVID-19 in domestic animals in Southern Africa. The review will provide insights into the
transmission dynamics of COVID-19 between humans and domestic animals, prevalence, and
available interventions.

Research Questions:

1. What is the prevalence of COVID-19 in domestic animals in Southern Africa?

2. What are the transmission dynamics of COVID-19 between humans and domestic animals in
Southern Africa?

3. What interventions are available to prevent and control COVID-19 in domestic animals in
Southern Africa?

Materials and Methods

Study Design

The review was conducted according to the methodological approach for scoping reviews
provided by the Joanna Briggs Institute (JBI) manual for evidence synthesis (2024), and was reported
in accordance with the PRISMA Extension for Scoping Reviews (PRISMA-ScR). The review focused
on studies evaluating COVID-19 transmission between humans and domestic animals, prevalence,
and available interventions in Southern Africa. In this review, we define an intervention as a single
or a combination of COVID-19 prevention program elements or strategies designed to reduce the
spread of the disease among the human population. A formal protocol was not registered, but
objectives, eligibility criteria and data extraction plans were defined prior to conducting the search.
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Eligibility Criteria

Eligibility criteria were defined using the Population—-Concept-Context (PCC) framework
recommended for scoping reviews. The population comprised domestic animals, including
companion animals (e.g., dogs and cats) and livestock species. The concept focused on SARS-CoV-2
infection, transmission dynamics and interventions to mitigate transmission. The context was limited
to countries within Southern Africa. Only peer-reviewed articles and grey literature published in
English between December 2019 and 31 December 2024 were eligible. We excluded conference
abstracts, study protocols, systematic reviews, editorials, commentaries and studies conducted
outside Southern Africa. Table 1 summarizes the inclusion and exclusion criteria.

Table 1. Inclusion and exclusion criteria for the review of WASH interventions.

Criteria Inclusion Exclusion
. Studies focused on COVID-19 Studies not focused on COVID-19
Study design . .
transmission transmission

Conference proceedings, study
protocols, Systematic reviews,
editorials, or commentaries, and blogs
on COVID-19

Journal articles, grey literature, and
Type of Study situation reports on COVID-19
transmission

Studies with topics reporting on Studies with topics reporting on
COVID-19 transmission, and pies reporting

Setting . . . COVID-19 transmission and
interventions conducted in Southern . . .
interventions conducted in non-

African countries: single- or multi- . .
Southern African countries.

country studies
Language Studies written in English Studies not written in English
Period (year) Studies published from 2019 to 2024 Studies published below 2019

Information Sources

To identify relevant evidence, we searched the following electronic databases: PubMed, Scopus,
Google Scholar, ResearchGate and African Journals Online. We also searched official websites of
public health organizations and animal health agencies, including the Centers for Disease Control
and Prevention (CDC), National Institutes of Health (NIH), World Health Organization (WHO) and
UNICEF. We additionally screened reference lists of included studies and relevant reviews to capture
any other eligible studies. Searches were limited to literature published between December 2019 and
31 December 2024.

Search Strategy
The search was conducted using a combination of keywords, including “COVID-19”, “SARS-

CoV-2”, “domestic animals”, “transmission dynamics”, “prevalence”, “interventions”, “Southern
Africa”, “dogs”, “cats”, “livestock”, and “human-animal transmission”. Specific keyword
combinations used in the search included: (“COVID-19” OR “SARS-CoV-2”) AND (“domestic
animals” OR “pets” OR “dogs” OR “cats” OR “livestock”) AND (“transmission dynamics” OR
“prevalence” OR “epidemiology”) AND (“Southern Africa” OR “Sub-Saharan Africa”). By using
these keyword combinations, the search aimed to capture a wide range of studies related to COVID-
19 in domestic animals in Southern Africa, including studies on transmission dynamics, prevalence,

and available interventions.

Study Selection

Search results were imported into reference management software, and duplicates were
removed. Two reviewers independently screened titles and abstracts against the eligibility criteria.
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The full texts of potentially eligible articles were then assessed independently by both reviewers.
Disagreements at any stage were resolved by discussion and consensus.

Data Charting and Extraction

A structured data extraction form was piloted and refined using a subset of included studies.
For each study we extracted: author, publication year, country, study design, animal species
investigated, sample size, diagnostic method, reported outcomes (prevalence, transmission
pathways) and details of interventions. Data extraction was performed by one reviewer and verified
by a second reviewer to ensure accuracy.

Data Synthesis

Extracted data were synthesized narratively and thematically. We summarized species
susceptibility, transmission routes and reported interventions across countries and highlighted
patterns and research gaps rather than pooling data quantitatively.

Ethical Considerations

Because this review was based solely on published literature and did not involve direct contact
with animals or humans, formal ethical approval was not required. We ensured that all included
studies had obtained appropriate ethical approvals and that the data were handled responsibly. In
addition, all sources were appropriately cited and are included in a comprehensive reference list.

Records identified
Identification through Databases n =
1672

l l

Records after duplicates were removed n = 973

Records identified through
organization websites n = 8

1
Screening Reacnoci't:lsbz;r;;nzd:bg‘;gtle ) Record excluded n = 551
Jl Full text excluded with reason n = 410
PP Full text articles assessed Not on COVID-19 Transmission
Eligibili
gibility for cligibility n=422  |=|  (48)
Full text not accessible (19)
Not conducted in Southern Africa
“ (343)
Included Articles included n = 12

Figure 1. Flow chart of the article selection process and sources of evidence.

Results

Table 2 presents the characteristics of studies that were considered in this scoping review, with
most of them being done in South Africa and Namibia, while countries such as Zambia, Zimbabwe,
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Malawi, Mozambique, and Angola have no published data on SARS-CoV-2 in domestic animals.
Predominantly, the studies used polymerase chain reaction (PCR), serological assays, and genome
sequencing involving dogs, cats and goats in multiple samples. Studies were predominantly done
between 2021 and 2025

Table 2. Characteristics of Southern African Studies.

Sample Animal
Author/Year Methods Used Country Size Studied
Molini et al., (2022) PCR, serology Namibia 20 Dogs
Molini et al,, (2025)  PCR, sequencing Namibia 50+ Cattle,
Antelopes
Choga et al. (2023) Genon}e Botswana 1 Dog
sequencing
Decaro et al. (2021)
(Southern African Case studies South Africa Multiple Dogs, Cats
cases cited)
Koeppel et al. (2022) MOleCI,ﬂar South Africa 2 200 ca't S
detection (pumas, lions)
E i 1 h Afri
Meekins et al. (2021) x.pennTenta Sout r'1ca Multiple Cats, ferrets
infection (collaborative)
Genomic Human-
Tegally et al. (2022) ) South Africa Thousands animal
surveillance .
interface
Central Africa
Field . . Dogs, Cats,
Maganga et al. (2022) surveillance (mclude.s Southern Multiple Coats
sites)
Poultry Not
Uyanga et al. (2021) production Southern Africa . Chickens
. specified
review
Joseph et al. (2024) Case reports South Africa Multiple Dogs, Cats
Afri hern Afri D i
Agusi et al. (2022) r}can Southern Africa Multiple or'nestlc
surveillance subset animals
Local i
oca’ veterinary Case surveillance South Africa Dozens Dogs, Cats

reports (2021-2023)

Table 3 highlights that transmission of COVID-19 in Southern Africa is overwhelmingly reverse

zoonosis, as we noted human-to-domestic animal patterns. Dogs and cats are consistently identified
as susceptible, with cats showing higher vulnerability. Prognosis is generally mild, but symptomatic
cases (Botswana dog) highlight variability. Importantly, genomic surveillance in South Africa links
animal interfaces to variant emergence risks, underscoring the One Health imperative. These studies
show that Southern Africa faces both reverse zoonosis in pets and reservoir risks in livestock/wildlife,
complicating disease management.

Table 3. Transmission Dynamics.

.. Most Susceptible )
Author Transmission Type Animal Prognosis
Molini et al. (2022) Human — Dog Dogs Mild/asymptomatic
Symptomatic,
h 1. (202 H D D
Choga et al. (2023) uman — Dog og recovered
Decaro et al. (2021) Human — Dogs/Cats Cats Mild
Koeppel et al. (2022) Human — Zoo cats Big cats Mild/moderate

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202601.0800.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 12 January 2026 d0i:10.20944/preprints202601.0800.v1

6 of 10

Experimental human — Cats Susceptible, moderate

Meekins et al. (2021) cats/ferrets illness

H H
Tegally et al. (2022) man 7 tman Indirect interface Omicron BA .4/BA.5
(variant spillover risk)

Maganga et al. Human — Pets/farm .
Dogs, goat Mild
(2022) animals 08S, §oats !
Human — Domestic . . .
Joseph et al. (2024) . Dogs, cats Variant evolution risk
animals
Re-
Agusi et al. (2022) Human-animal interface Multiple eemergence

potential

Table 4 shows the interventions highlighted from studies we scooped on this subject. We noted
that Southern Africa’s interventions are fragmented but growing. South Africa leads with genomic
surveillance and zoo monitoring, Namibia and Botswana contribute targeted domestic animal
studies, and regional initiatives emphasize One Health. Challenges include limited infrastructure,
small sample sizes, and weak veterinary surveillance systems, which hinder systematic monitoring
of domestic animals. Poultry studies show low susceptibility but highlight economic vulnerabilities
due to high contact with humans.

Table 4. Interventions & Challenges.

Country/Region Interventions Challenges

Zoo surveillance, genomic

o . Resource constraints,
monitoring, veterinary case

South Africa (Koeppel, Tegally,

Decaro, Meekins) variant evolution

reports
Namibia (Molini et al., 2022) Dog testing, serology Limited infrastructure
Case-based, limited
Botswana (Choga et al., 2023) Genome sequencing in dogs ase-based, fmite
sequencing
Regional (Agusi et al., 2022; One Health surveillance, Underreporting, weak
Joseph et al., 2024) domestic animal monitoring veterinary networks

Southern Africa poultry sector
(Uyanga et al., 2021)

Minimal susceptibility,

Monitoring poultry production .
&P yp economic stress

Discussion

Geographical Distribution of Studied and Common Methods Used

Across Southern African studies, the most frequently employed methods for detecting SARS-
CoV-2 or related coronaviruses in domestic animals include polymerase chain reaction (PCR),
serological assays, and genome sequencing (Koeppel et al., 2022; Molini et al., 2022; Molini et al.,
2025). Consistently, Sit et al. (2020) confirmed infections in dogs and cats in Hong Kong using PCR,
while Patterson et al. (2020) employed serological assays to detect antibodies in Italian pets.
Experimental infections in cats and dogs have also been conducted using controlled laboratory
methods (Bosco-Lauth et al., 2020; Meekins et al., 2021). Choga et al. (2023) sequenced the SARS-CoV-
2 Delta variant from a symptomatic dog in Botswana. These methods mirror global approaches,
where PCR and sequencing remain the gold standard for confirming infections in both humans and
animals (Decaro et al., 2021; Hobbs & Reid, 2020).

Even with these improvements, there are still big gaps in the data, since most of it comes from
South Africa, Namibia, and Botswana (Maganga et al., 2022). Countries such as Zambia, Zimbabwe,
Malawi, Mozambique, and Angola have no published data on SARS-CoV-2 in domestic animals. This
scenario contrasts with Europe, Asia, and North America, where multiple countries have reported
infections in pets and farmed animals (Abdel-Moneim & Abdelwhab, 2020; Newman et al., 2020;
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Oreshkova et al., 2020). The absence of systematic surveillance in many Southern African countries
creates blind spots in the regional epidemiology of zoonotic and reverse zoonotic transmission.

Domestic Animal Species Susceptibility

Evidence consistently shows that dogs and cats are the most studied and susceptible domestic
animals in Southern Africa. Dogs in Namibia (Molini et al., 2022) and Botswana (Choga et al., 2023)
tested positive, with outcomes ranging from asymptomatic to symptomatic but recovering. Cats, both
domestic and zoo species, have shown susceptibility in South Africa (Decaro et al., 2021; Koeppel et
al., 2022). Namibia has now implicated livestock species like cattle and antelopes (Molini et al., 2025),
albeit with a mild prognosis. Similarly, cats are globally recognised as highly susceptible (Fritz et al.,
2021; Patterson et al., 2020; Sit et al., 2020), whereas dogs generally show lower viral loads and milder
outcomes (Newman et al., 2020). Comparatively, in other regions such as Europe and North America,
mink have demonstrated severe disease and high susceptibility, leading to culling campaigns (Hobbs
& Reid, 2020; Oreshkova et al., 2020; Prince et al., 2021). Interestingly, some studies in other world
regions report an absence of infection in pets despite close contact with infected humans (Temmam
et al., 2020), highlighting regional differences in species vulnerability, with domestic animals or pets
dominating in Southern Africa while farmed animals dominated in Europe/North America.

Interventions and Challenges Across Regions

Southern Africa has made notable progress in genomic surveillance and case-based veterinary
reporting, with South Africa leading the genomic monitoring of variants (Tegally et al., 2022), while
Namibia has expanded surveillance to both pets and livestock (Molini et al., 2022; Molini et al., 2025).
Botswana contributes through genome sequencing in dogs (Choga et al., 2023). However, globally,
interventions vary across regions. Europe and North America, for example, have implemented large-
scale culling and systematic farm surveillance (Oreshkova et al., 2020; Prince et al., 2021). Italy and
France have performed household-level serological surveys in pets (Fritz et al., 2021; Patterson et al.,
2020). Asia has emphasized wildlife market regulation and farm biosecurity (Jo et al., 2021). These
regions benefit from stronger infrastructure and funding, enabling broader surveillance and rapid
interventions. Egypt has reported infections in cats and dogs, which points to the importance of
broader surveillance in Africa beyond Southern regions (Abdel-Moneim & Abdelwhab, 2020). The
World Health Organization (2020) has highlighted the importance of integrated surveillance and
biosecurity measures across regions.

To address the identified challenges, Southern Africa should prioritize the following: the
expansion of surveillance to Zambia, Zimbabwe, and Malawi, which currently lack data; the
augmentation of sample sizes and systematic monitoring of domestic animals; the enhancement of
veterinary infrastructure and laboratory capacity; and the improvement of One Health's
collaboration to integrate human, animal, and environmental surveillance. Molini et al. (2025)
contend that the risk of reverse zoonosis and the formation of reservoirs is considerable; therefore,
Southern Africa must prioritize livestock-wildlife interfaces and companion animal surveillance, as
these represent the most likely pathways for variant evolution and spillover.

Conclusion

Reviewed evidence from Southern Africa and comparative global studies demonstrates that
SARS-CoV-2 transmission at the human-animal interface is a genuine concern, with dogs and cats
emerging as the most consistently susceptible domestic species, while livestock such as cattle may act
as potential reservoirs. However, significant geographic gaps remain, with countries such as Zambia,
Zimbabwe, Malawi, Mozambique, and Angola lacking published data. Compared to Europe and
North America, where systematic surveillance and farm-level interventions (e.g., mink culling,
household serological surveys) have been implemented, Southern Africa’s strengths lie in genomic
monitoring and targeted case detection. Nevertheless, reliance on small sample sizes and limited
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infrastructure constrains broader epidemiological understanding. Future studies should prioritize
under-represented countries in the region, increase sample sizes, and systematically monitor
domestic animals across households and farms. Integrating veterinary and public health systems
under a strengthened One Health framework will be critical to detect early spillover events and
mitigate risks of variant evolution. By combining genomic surveillance with systematic animal
monitoring, Southern African countries can build a more comprehensive defense against zoonotic
threats and learn from global experiences in biosecurity, farm-level interventions, and policy-driven
responses.
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