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A B S T R A C T   

The eastern Democratic Republic of the Congo (DRC) grapples with entrenched armed conflicts, creating a 
complex humanitarian crisis with far-reaching implications for global health. This paper explores the intersection 
between armed conflict in the region and the risks of zoonotic disease transmission, shedding light on inter
connected challenges and proposing integrated strategies for mitigation. Armed conflict disrupts healthcare 
systems, affecting healthcare facilities (HCF) and healthcare workers (HCW), destroying millions of lives, 
impoverishing communities, and weakening surveillance systems. This deleterious situation is a bottleneck to 
achieving the Sustainable Development Goals (SDGs), especially Universal Health Coverage (UHC), as it prevents 
millions of Congolese from accessing healthcare services. The direct impact of armed insecurity undermines 
Global Health Security (GHS) by fostering natural habitat degradation and biodiversity loss, exacerbating vul
nerabilities to zoonotic disease outbreaks. Forced population displacement and encroachment on natural habitats 
amplify human-wildlife interaction, facilitating zoonotic disease spillover and increasing the risk of regional and 
global spread. Biodiversity loss and poaching further compound these challenges, underscoring the need for 
holistic approaches that address both conservation and public health concerns. Mitigating zoonotic disease risks 
requires strengthening surveillance systems, promoting community engagement, and integrating conservation 
efforts with conflict resolution initiatives. By adopting a comprehensive approach, including the incorporation of 
One Health considerations in all peace-seeking and humanitarian efforts, stakeholders can enhance Global 
Health Security, scale up UHC, and promote sustainable development in conflict-affected regions. Creativity and 
strategic foresight are essential to safeguarding the well-being of human, livestock, plant, and wildlife pop
ulations in the Eastern DRC.   

1. Introduction 

The eastern region of the Democratic Republic of the Congo (DRC) 
has been embroiled in a protracted and multifaceted series of armed 
conflicts, constituting one of the most enduring humanitarian crises of 
the modern era [1–3]. In the context of this paper, the use of “Eastern 
Democratic Republic of the Congo” refers to the region of the country 
that includes the provinces of North Kivu, South Kivu, Ituri, Maniema 
and parts of the former Katanga province like Lomami, Haut Katanga 

and Haut Lomami, as shown in Fig. 1 [4].The roots of these conflicts 
stretch deep into the annals of history, encompassing a complex inter
play of colonial legacies, ethnic rivalries, resource competition, and 
geopolitical interests [2,5,6]. From the tumultuous aftermath of colonial 
rule to the tumultuous post-independence period marked by successive 
waves of rebellion and intervention, the trajectory of conflict in eastern 
DRC has been shaped by a myriad of historical forces. 

Understanding the nature and dynamics of armed conflict in eastern 
DRC is essential for grasping its profound implications for global health. 
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The region has been plagued by a kaleidoscope of armed groups, each 
with its own agenda, grievances, and spheres of influence [7]. From 
rebel militias vying for control over lucrative mineral resources to ethnic 
factions locked in cycles of reprisal and retaliation, the conflict land
scape is characterized by fluidity, fragmentation, and perpetual flux 
[8,9]. The absence of a clear-cut conflict resolution framework has 
perpetuated a state of protracted violence, engendering a climate of fear, 
instability, and uncertainty for civilian populations caught in the 
crossfire. 

The humanitarian fallout of armed conflicts in eastern DRC is stag
gering, with millions of civilians bearing the brunt of violence, 
displacement, and deprivation [6,10]. The conflict has unleashed a 
cascade of humanitarian crises, ranging from mass displacement and 
food insecurity to rampant human rights abuses such as sexual vio
lences, with subsequent tremendous health and psychosocial conse
quences at both individual and societal levels. [6,11,12]. Civilians are 
caught in the crossfire, facing a daily struggle for survival amidst the 
chaos and carnage of conflict. The displacement of populations, both 
within the country and across international borders, has further exac
erbated vulnerabilities, straining the capacity of host communities and 
humanitarian agencies to respond effectively to escalating needs. 

The repercussions of armed conflict in eastern DRC reverberate far 
beyond its borders, extending into neighboring countries and resonating 
on the international stage [13]. The porous nature of borders, coupled 
with the proliferation of armed groups and illicit networks, has facili
tated the spillover of violence and instability across regional boundaries. 
Moreover, the globalized nature of contemporary conflicts has rendered 
eastern DRC a focal point for international actors, ranging from peace
keeping missions and humanitarian agencies to diplomatic initiatives 
and multilateral interventions [14]. The region thus occupies a pivotal 
position within the broader geopolitical landscape, with its fate inter
twined with the fortunes of global peace and security. 

While the armed conflicts in the eastern Democratic Republic of the 

Congo (DRC) have primarily been viewed through a lens of political 
instability and humanitarian crisis, their ramifications extend deeply 
into the realm of global health security. The volatile conditions 
perpetuated by ongoing conflict serve as fertile ground for the prolif
eration of infectious diseases, posing significant challenges to regional 
and global health systems [15]. 

In the midst of violence and displacement, essential health services 
are disrupted, leaving populations vulnerable to disease outbreaks and 
exacerbating existing health disparities [16]. Moreover, the movement 
of armed groups and displaced populations across porous borders 
heightens the risk of cross-border transmission of infectious diseases, 
amplifying the threat to regional and international health security [17]. 
Therefore, understanding the nexus between armed conflict in eastern 
DRC and global health is imperative for devising effective strategies to 
mitigate the dual crises of violence and disease, and to safeguard the 
well-being of populations both within the region and beyond. 

In illuminating the historical context, patterns of conflict dynamics, 
humanitarian fallout, and regional/international dimensions, this paper 
lays the foundation for a comprehensive exploration of the nexus be
tween armed conflicts and Global Health in eastern DRC. Indeed, in this 
region, major conflict onsets appear to correlate with health events, as 
highlighted by the timeline in Fig. 2. Waves of escalating armed violence 
have coincided with outbreaks of diseases such as cholera, dysentery, 
malaria, STIs, measles, monkeypox, and four Ebola outbreaks 
[12,18–23]. 

Such an epidemiological may suggest a connection between insecu
rity, the functioning of the health system, and the frequency of disease 
outbreaks. So, by contextualizing the conflict within a broader socio- 
political and historical framework, this paper aims to elucidate the 
complex interplay of factors that underpin this enduring humanitarian 
crisis and its far-reaching ramifications for global health. 

Fig. 1. Map of the DRC, highlighting in read the provinces referred to as “Eastern DRC” in the context of this paper. The map was retrieved from a study conducted by 
Taty et al. (2023), which investigated the spatiotemporal dynamics of cholera in DRC before and during the implementation of the Multisectoral Cholera Elimination 
Plan. One province (Maniena) was not highlighted in read, simply because the province was non endemic. 
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2. The intersection of armed conflict, zoonotic disease spillover, 
and Global Health security 

2.1. Impact of conflict on healthcare infrastructure and disease 
surveillance 

Armed conflict in the eastern Democratic Republic of the Congo 
(DRC) has inflicted severe damage on healthcare infrastructure, dis
rupting essential services and undermining disease surveillance capa
bilities [1]. The destruction of hospitals, clinics, and medical supply 
chains has left communities without access to vital healthcare resources, 
exacerbating vulnerabilities to zoonotic disease outbreaks [15]. With 
healthcare facilities in disarray, the ability to detect, diagnose, and 
respond to emerging infectious diseases, including zoonoses, has been 
significantly compromised. 

The conflict has not only physically damaged healthcare infrastruc
ture but has also disrupted the functionality of healthcare systems. 
Health workers have been displaced or killed, leading to a shortage of 
trained personnel capable of managing outbreaks and providing essen
tial medical care. Furthermore, ongoing violence and insecurity have 
hindered the delivery of medical supplies and the transportation of HCW 
to affected areas, impeding the delivery of critical healthcare services 
[16]. 

In 2009, the Democratic Republic of Congo (DRC) embarked on the 
ambitious journey towards achieving Universal Health Coverage (UHC) 
[24]. However, the chronic insecurity in Eastern DRC presents signifi
cant challenges to this goal. Armed conflicts directly damage healthcare 
facilities, worsen working conditions, and threaten the lives of health
care workers. These conflicts displace communities, further weakening 
the overall health system. As a result, the persistent insecurity severely 
hampers the achievement of UHC by hindering both the physical and 
financial accessibility of healthcare services, as well as their availability 
[25]. 

Furthermore, in the war-torn eastern DRC, insecurity-driven psy
chosocial pressure may significantly alter healthcare-seeking behavior 
among the affected populations. Fear of violence, lack of trust in 
healthcare providers, and cultural barriers can play critical roles in these 
changes [26,27]. The persistent insecurity and associated psychological 
stress discourage people from accessing necessary health services, as 
they might avoid HCF due to fear of attacks or mistrust in the safety and 
reliability of these services. Cultural barriers, including traditional be
liefs and practices, can further impede the utilization of health services, 

exacerbating the challenge of achieving UHC in this region [25,27,28]. 
Addressing these issues requires a multifaceted approach that enhances 
security, builds trust in healthcare systems, and respects cultural con
texts to improve health service utilization and overall health outcomes. 

In addition to the direct impact on healthcare infrastructure, armed 
conflict has severely weakened disease surveillance mechanisms. Dis
ease surveillance relies on functioning healthcare systems, effective 
communication networks, and trained personnel to detect and report 
outbreaks promptly. However, in conflict-affected areas, these systems 
have been fractured, resulting in underreporting of cases and delayed 
responses to disease threats [15]. 

The breakdown of disease surveillance exacerbates the risk of zoo
notic disease spillover, as outbreaks may go undetected until they reach 
a critical stage. Zoonotic diseases thrive in environments where humans, 
animals, and pathogens intersect, and the disruption of surveillance 
systems increases the likelihood of these interactions leading to trans
mission to humans. Without robust surveillance measures in place, the 
early warning signs of zoonotic disease outbreaks may be missed, 
allowing diseases to spread unchecked and escalate into larger-scale 
public health emergencies [15]. 

Therefore, addressing the impact of conflict on healthcare infra
structure and disease surveillance is essential for mitigating the risk of 
zoonotic disease spillover and promoting global health security in the 
eastern DRC. Efforts to rebuild and strengthen healthcare systems, 
restore damaged infrastructure, train healthcare workers, and revitalize 
disease surveillance networks are critical components of a comprehen
sive approach to addressing the intersection of armed conflict and 
zoonotic disease transmission [16]. By investing in healthcare resilience 
and surveillance capacity, the international community can help prevent 
and mitigate the devastating health consequences of conflict-related 
disruptions in the eastern DRC and beyond. To this end, one the ways 
out would be to scaling up the Integrated Disseises Surveillance and 
Response strategy (IDSR), to foster early detection and timely response 
[18]. 

2.2. Vulnerabilities to zoonotic disease outbreaks and regional spread 

Armed conflict in the eastern Democratic Republic of the Congo 
(DRC) has created a conducive environment for the emergence and 
spread of zoonotic diseases, with significant implications for regional 
and global health security. The disruption of traditional livelihoods, 
forced displacement of populations, and encroachment on natural 

Fig. 2. Timeline of Conflict and Health Events in Eastern DRC since the Rwandan Genocide in 1994. In addition to major outbreaks of armed violence, the region 
endures persistent insecurity due to the presence of local and foreign armed groups such as the FDLR and various Maï-Maï factions. 
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habitats have increased human-livestock-wildlife interaction, facili
tating the transmission of pathogens between animals and humans 
[17,29,30]. These conditions elevate the risk of zoonotic disease spill
over, where pathogens jump from animal reservoirs to human pop
ulations, leading to outbreaks with potentially catastrophic 
consequences. 

Furthermore, the porous borders of the DRC, with its nine interna
tional boundaries, pose challenges for disease containment and control. 
Movement of armed groups, displaced populations, and illicit trade 
exacerbates the risk of zoonotic disease spread across regional borders, 
amplifying the threat to neighboring countries and beyond [14,18,31]. 
The interconnectedness of the region necessitates coordinated efforts 
among countries to monitor and respond to zoonotic disease outbreaks, 
underscoring the importance of cross-border collaboration in safe
guarding public health [32,33]. 

Moreover, the unique biodiversity of the eastern DRC, home to 
diverse ecosystems and wildlife species, presents additional complex
ities for zoonotic disease management. Armed groups engaged in 
poaching activities disrupt fragile ecosystems, leading to biodiversity 
loss and altering wildlife populations [13,34–36]. The depletion of 
natural habitats and the loss of biodiversity create ecological disruptions 
that can drive zoonotic disease emergence and transmission [37,38]. 

In this context, addressing vulnerabilities to zoonotic disease out
breaks and regional spread requires a multifaceted approach that in
tegrates public health, environmental conservation, and security 
measures. Strengthening disease surveillance systems, enhancing cross- 
border collaboration, promoting sustainable conservation practices, and 
addressing the root causes of biodiversity loss are essential strategies for 

mitigating the risks posed by zoonotic diseases in the eastern DRC and 
mitigating their potential impact on regional and global health security. 

3. The unique challenges of zoonotic disease management in 
eastern DRC 

3.1. Permanent forced population displacement and human-livestock- 
wildlife interaction 

Armed conflict in the eastern Democratic Republic of the Congo 
(DRC) has resulted in permanent forced population displacement, 
exacerbating human-livestock-wildlife interaction and creating unique 
challenges for zoonotic disease management. Displacement disrupts 
traditional livelihoods, forcing displaced populations to rely on wildlife 
resources for sustenance, income generation, and medicinal purposes 
[39,40]. This increased interaction between humans, livestock and 
wildlife in displacement camps and host communities, as showed in 
Fig. 3, elevates the risk of zoonotic disease transmission, as displaced 
populations often live in overcrowded conditions with limited access to 
clean water, sanitation, and healthcare services [41–44]. 

The precarious living conditions in displacement camps and host 
communities further amplify the risk of zoonotic disease spillover, as 
inadequate sanitation facilities and poor hygiene practices create envi
ronments conducive to disease transmission [15,45,46]. Moreover, the 
displacement of populations into previously uninhabited areas or nat
ural habitats increases the likelihood of encounters with wildlife, 
potentially leading to zoonotic disease transmission events [42]. 

Managing human-wildlife interaction and preventing zoonotic 

Fig. 3. Image depicting forced displacement driven by ongoing armed conflicts in eastern Congo. Captured by AP News during a clash between M23 rebels and the 
Congolese armed forces, the photograph shows internally displaced people fleeing with animals and wood near Virunga National Park. This context of persistent 
instability can alter human-livestock-wildlife interaction dynamics and exacerbate the human impact on the park’s ecosystems, thereby endangering health security. 
During a fight between the M23 rebels and the Congolese armed forces, shows Internally Displaced People fleeing with animals and wood around the Virunga 
National Park. This context of permanent instability has the potential to influence the human-livestock-wildlife interaction dynamics and to worsen the human 
impact on the protected area’s ecosystems, putting Health Security. 
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disease spillover in displacement settings pose significant challenges for 
humanitarian organizations and health authorities. Efforts to improve 
sanitation and hygiene practices, provide access to clean water and 
healthcare services, and promote community awareness of zoonotic 
disease risks are essential for reducing the transmission of infectious 
diseases in displacement camps and host communities [16]. Addition
ally, implementing measures to minimize human-wildlife conflict, such 
as wildlife deterrents, habitat restoration, and community-based con
servation initiatives, can help mitigate the risk of zoonotic disease 
transmission and promote health security in conflict-affected regions. 

3.2. Biodiversity loss and poaching amidst armed conflicts 

Armed conflict in the eastern DRC has led to significant biodiversity 
loss and increased poaching activities, further exacerbating the chal
lenges of zoonotic disease management. The activities of armed groups, 
including illegal logging, mining, and wildlife trafficking, have resulted 
in habitat destruction, fragmentation, and degradation, threatening 
biodiversity and disrupting ecosystems [13,47]. This loss of biodiversity 
creates ecological disruptions that can facilitate the emergence and 
spread of zoonotic diseases, as changes in wildlife populations and 
ecosystems alter the dynamics of pathogen transmission. 

Moreover, increased poaching and illegal wildlife trade in conflict- 
affected areas contribute to biodiversity loss and further disrupt eco
systems [13]. Poaching activities target wildlife species for their meat, 
skins, and body parts, driving population declines and disrupting 
ecological balance. The depletion of wildlife populations not only poses 
conservation concerns but also increases the risk of zoonotic disease 
transmission, as interactions between humans and wildlife become more 
frequent and intense. Fig. 4 visualizes the way the complex intertwined 
interplays between armed conflicts and subsequent forced population 
and health systems disruption as well as biodiversity loss can be 

conceptualized through the lens of Health Security. Using a systems 
approach, the chart helps gain a broader understanding of the in
teractions between the different drivers. 

The implications of biodiversity loss and poaching amidst conflict for 
zoonotic disease management underscore the need for integrated ap
proaches that address both conservation and public health concerns. 
Conservation efforts should be coupled with measures to prevent and 
control zoonotic disease transmission, including surveillance of wildlife 
populations, monitoring of zoonotic disease hotspots, and implementa
tion of measures to reduce human-wildlife contact [15]). Additionally, 
addressing the underlying drivers of biodiversity loss, such as poverty, 
insecurity, and governance failures, is essential for promoting sustain
able conservation practices and enhancing health security in conflict- 
affected regions. 

4. Strategies for mitigating zoonotic disease risks and promoting 
Global Health security 

4.1. Strengthening surveillance systems and wildlife health monitoring 

Effective surveillance systems and wildlife health monitoring are 
essential components of efforts to mitigate zoonotic disease risks and 
promote global health security in conflict-affected regions like the 
eastern Democratic Republic of the Congo (DRC). 

Enhancing disease surveillance capacity in conflict-affected areas is 
crucial for early detection, rapid response, and containment of zoonotic 
disease outbreaks [15]. This requires strengthening existing healthcare 
infrastructure, improving access to healthcare services, and enhancing 
laboratory capacity for diagnosing and monitoring infectious diseases. 
Training healthcare workers and equipping them with the necessary 
skills and resources to identify and report suspected cases of zoonotic 
diseases are also critical for effective surveillance efforts. 

Fig. 4. Flowchart illustrating the pathway from insecurity in the war-torn Eastern DRC to the risk of zoonotic spillover and spread. The diagram visualizes how 
armed conflict leads to population displacement, branching into increased human-livestock-wildlife interaction through overcrowded living conditions and biodi
versity loss, which heightens the risk of zoonotic spillover and spread. Additionally, the flowchart highlights how armed conflicts in eastern DRC weaken the health 
system, resulting in disrupted healthcare services. Fragile health systems have inefficient surveillance mechanisms, increasing the risk of disease transmission due to a 
lack of early detection and response. The images incorporated in the design ware retrieved from open sources including media and humanitarian agencies websites. 
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Implementing One Health approaches, which recognize the inter
connectedness of human, animal, and environmental health, is essential 
for monitoring zoonotic disease threats and addressing emerging risks 
[15]. One Health initiatives involve collaboration among various sec
tors, including healthcare, veterinary medicine, environmental conser
vation, and wildlife management, to identify and mitigate zoonotic 
disease risks at the human-animal-environment interface. By integrating 
surveillance data from humans, animals, and ecosystems, One Health 
approaches can provide early warning of potential disease outbreaks 
and inform targeted intervention strategies. 

Investing in wildlife health monitoring and research is another key 
strategy for mitigating zoonotic disease risks and promoting global 
health security [16]. Monitoring wildlife populations for signs of dis
ease, conducting epidemiological studies to identify reservoir hosts and 
transmission pathways, and studying the ecology of zoonotic pathogens 
are essential for understanding the dynamics of zoonotic disease trans
mission and developing effective prevention and control measures. 
Collaborative research efforts involving scientists, veterinarians, and 
conservationists can help build knowledge and capacity for zoonotic 
disease management and contribute to the development of evidence- 
based policies and interventions. 

By strengthening surveillance systems, implementing One Health 
approaches, and investing in wildlife health monitoring and research, 
stakeholders can mitigate zoonotic disease risks, enhance global health 
security, and promote the well-being of populations in conflict-affected 
regions like the eastern DRC. These strategies require sustained 
commitment and collaboration among governments, international or
ganizations, NGOs, and local communities to effectively address the 
complex challenges of zoonotic disease management in conflict-affected 
areas. 

Addressing the root causes of a weakened health system and pro
moting good governance at all levels is crucial. While enhancing the 
implementation of resilient and robust surveillance systems is essential 
for improved health security, these efforts can be undermined by 
governance issues, corruption, and lack of community trust [48]. 
Overcoming these challenges is imperative to ensure the effectiveness 
and sustainability of health surveillance initiatives. 

4.2. Promoting sustainable conservation and community engagement 

Integrating conservation efforts with conflict resolution and peace
building initiatives is essential for promoting sustainable conservation 
practices and addressing zoonotic disease risks in conflict-affected re
gions like the eastern Democratic Republic of the Congo (DRC). By 
engaging local communities in biodiversity conservation and disease 
prevention, stakeholders can build trust, foster cooperation, and 
empower communities to become stewards of their natural resources 
[13,49,50]. 

Addressing underlying drivers of biodiversity loss and wildlife 
exploitation, such as poverty, insecurity, and governance failures, is 
essential for promoting sustainable conservation practices and 
enhancing health security [15]. By addressing these root causes, stake
holders can create enabling environments for conservation efforts to 
thrive, reduce human-wildlife conflict, and mitigate the risk of zoonotic 
disease transmission. 

Moreover, promoting community engagement in biodiversity con
servation and disease prevention can yield multiple benefits, including 
improved livelihoods, enhanced resilience to environmental and health 
risks, and strengthened social cohesion [11,51]. By involving local 
communities in decision-making processes, promoting equitable access 
to natural resources, and providing opportunities for capacity building 
and income generation, stakeholders can empower communities to 
actively participate in conservation initiatives and contribute to global 
health security. To tackle such a complex Global Health security threat, 
there is a dire need for creativity to adapt the One Health approach to 
the local context. Therefore, peace agreements and humanitarian 

strategies should incorporate One Health considerations. Fig. 5 visual
izes how incorporating the One Health approach in the peace-seeking 
and humanitarian initiatives in eastern DRC can more effectively 
address the multifaceted health challenges posed by ongoing conflicts. 
Designed form the OHHLEP’s conceptualisation of the One Health 
concept, the visual shows how this integrated strategy can help build 
more resilient communities by mobilizing a whole-of-stakeholders 
approach and reinvigorating the roles of traditional One Health stake
holders at all levels. 

5. Limitations to the study 

One of the primary research challenges in conflict-affected regions is 
the limited availability and poor quality of data. This study could have 
been more robust with access to comprehensive data. For instance, 
visualizing the extent of damage to HCF and the impact on HCW in 
conflict zones over time would have been valuable. An evidence-based 
bar graph showing the number of damaged or destroyed healthcare fa
cilities over specified time intervals would have significantly strength
ened the section on the impact of conflict on healthcare infrastructure 
and disease surveillance. Unfortunately, due to the lack of reliable 
sources, this paper relied solely on published literature. So, future 
studies could capture such hard-to-reach data by exploring grey litera
ture, including reports from humanitarian agencies and unpublished 
archives from official institutions in the DRC. 

Additionally, while the insights presented in this paper may apply to 
other regions experiencing armed conflicts, the socio-political and 
environmental contexts may vary significantly. This variability means 
that findings from the Eastern DRC might not be universally applicable. 

Finally, it is essential to acknowledge that integrating conservation, 
public health, and conflict resolution efforts can be challenging due to 
differing priorities and methodologies across disciplines. Addressing 
these interdisciplinary challenges requires a concerted effort to align 
goals and strategies, which can be a complex and demanding process. 

6. Conclusion 

In summary, the nexus between armed conflict in regions like the 
eastern DRC and the risks of zoonotic disease transmission poses sig
nificant threats to human, livestock and wildlife health, thereby chal
lenging global health security. The disruption of ecosystems, forced 
population displacement, and biodiversity loss exacerbate vulnerabil
ities to infectious disease outbreaks, necessitating a comprehensive, 
interdisciplinary, and collaborative approach. 

To effectively address these dual crises, stakeholders across sectors 
must work together to develop integrated strategies that recognize the 
interconnectedness of human, animal, and environmental health. This 
requires prioritizing investments in healthcare infrastructure, disease 
surveillance, wildlife health monitoring, and community engagement. 

By addressing underlying drivers of conflict and promoting sustain
able conservation practices, stakeholders can mitigate zoonotic disease 
risks, enhance global health security, and safeguard the well-being of 
populations in conflict-affected regions like the eastern DRC and 
beyond. I is vital to incorporate this holistic approach in peace seeking 
and humanitarian endeavours. An innovative One Heath approach is 
pivotal for building resilience, fostering cooperation, and promoting 
sustainable development in conflict-affected regions, thereby contrib
uting to broader efforts to safeguard public health and biodiversity 
conservation worldwide. 
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