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Over time, numerous health issues have challenged Africa’s health systems,

including reemerging and emerging pandemics and epidemics. International

health bodies, such as the World Health Organisation (WHO), have developed

various frameworks to help health systems maintain service delivery to their

respective communities and individuals. The WHO’s health system framework is

a six-pronged strategy to enhance healthcare service delivery. However,

emerging epidemics, such as mpox, have hindered the integration of these

components. This review explored the health preparedness of African countries

to mitigate emerging and re-emerging epidemics using the WHO health system

framework with a focus on mpox. The review found most African countries lack

adequate health products, such as vaccines against mpox, and have limited

human resources available to care for affected individuals. For instance, Africa’s

health worker staffing is estimated at 1.55 per 1000 people compared to the 4.45

per 1000 WHO threshold. Many African countries, like Somalia, Uganda, Eritriea

lack efficient health preparedness plans to enhance their readiness to address the

epidemic. Nevertheless, these plans provide detailed information regarding

mpox risks and how to mitigate them based on risk factors, such as reducing

zoonotic spillover. Healthcare financing in is still challenged in many African

countries like Uganda, Tanzania, and Ghana due to limited budgetary allocations,

which affects the purchase and distribution of necessary resources for mpox
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prevention, control, and management. Cuts in funding from major donors,

including United States Agency for International Development (USAID) and UK

Aid (formerly known as Department of International Development, DFID), worsen

the situation. However, African countries can leverage on innovation and risk

factor mitigation, to fully equip their healthcare systems based on available

frameworks for other re-emerging epidemics. Additionally, they must

strategise avenues of self-sustenance, such as political commitment and

depending on other resources to fund their health programs.
KEYWORDS

health systems; health systems preparedness, mpox, health system framework, Sub-
Saharan Africa (SSA), zoonotic disease
Introduction to health system

preparedness in SSA

The WHO defines health systems as “all organisations, people,

and actions whose primary intent is to promote, restore, or maintain

health” (1). The WHO Health System Framework outlines six

interconnected building blocks that form the foundation of a

well-functioning health system. These are the health workforce,

service delivery, health governance, financial management, health

information, health products, for example, drugs, and health

infrastructure, as demonstrated in Figure 1. These components

are designed to strengthen health systems and improve health

outcomes. The framework emphasises how these building blocks

work together to ensure equitable access, quality care, and system

resilience. SSA Countries have diverse health systems shaped by

multiple factors. Most SSA countries rely on a mixed system of

public, private, and nongovernmental organisation (NGO)-led

services with an emphasis on primary health care (PHC) (3).

However, these systems are challenged by multiple factors. A

nation’s socioeconomic, historical, and political factors determine

its capacity for health promotion. Also, factors such as

infrastructure deficits, limited healthcare financing, funding cuts,

and health worker shortages have shaped most SSA countries’

health systems. For example, SSA is affected by a shortage of

health workers, estimated at 1.55 per 1000 people, compared to

the WHO-recommended threshold of 4.45 per 1000 people (4).

SSA has been prone to different epidemics and pandemics, for

example, the coronavirus disease, mpox, and Viral Haemorrhagic

fever (VHF) infections, such as Ebola and Crimean Congo. These

epidemics and pandemics have significantly affected the healthcare

infrastructure, producing undesirable outcomes, such as increased
ism; SSA, Subsaharan
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mortalities, morbidities, and reduced productivity. Across the pre-

and post-colonial eras, the continent has faced multiple infectious

disease outbreaks, such as influenza in the early 1910s, Malaria in

the early 1950s and 1960s, HIV/AIDS and Ebola in the late 1970s,

and the most recent coronavirus disease (COVID-19) in 2019/2020

(5). Notably, the region’s tropical climate, diverse ecosystems, and

human settlement patterns contribute to the emergence and

persistence of many infectious diseases throughout its history.

These outbreaks have significantly crippled and challenged the

different healthcare systems in different African Countries.

However, these African countries have also made significant

efforts concerning readiness and preparedness to mitigate

emerging pandemics and epidemics. For example, countries like

Kenya, Tanzania, and Ghana have introduced digital assessment

tools to explore health system preparedness during outbreaks (6).

Other countries, such as Rwanda, Ethiopia, and Egypt, have

strategic health reforms, such as increasing healthcare funding to

enhance their capacity to manage healthcare emergencies effectively

(47). These initiatives have significantly improved SSA’s capacity to

tackle the next epidemics. However, multiple issues still exist, some

embedded in these initiatives that demonstrate a deficit concerning

pandemic preparedness among African countries.

Mpox is among the zoonotic diseases of viral origin that have

affected the African population and communities. The disease was

discovered in early 1958 among the different monkey colonies, with

the first human case reported in the Democratic Republic of Congo

(DRC) around 1970 (5). Mpox remains endemic in different parts of

western and central Africa and has been a global concern following

the rise in cases and geographical spread since August 2024 (7). The

Africa Centres for Disease Control (Africa CDC) has confirmed

over 48,800 mpox cases through laboratory diagnosis among 31

African countries, with over 200 mortalities among 28 countries by

27th July 2025 (8). Phylogenetic analysis of the mpox virus has

identified two distinct clades, I and II, with clade Ib being the most

virulent and carrying the highest risk of community transmission.

The Clade Ib subclass has mostly affected non-endemic areas,

especially the Democratic Republic of Congo (DRC), with a
frontiersin.org
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sustained human-to-human transmission. Over 27800 and 7648

clade Ib cases had been confirmed in DRC and Uganda, respectively

(8). Other African countries are reported in Table 1 below.

However, the transmission of clade Ia has been endemic in some

African countries such as Cameroon, Congo, DRC, Sudan, and the

Central African Republic, yet, these countries have recorded a

sustained community transmission of clade Ib.

Among the 31 countries identified, the DRC, Uganda, and

Burundi have reported the highest number of cases, which are

estimated at 21439, 7645, and 4967, respectively (8). These are

significant numbers and impact the healthcare system in multiple

aspects. This evaluation is warranted due to the limited evaluation

of health systems and their readiness to deal with reemerging

epidemics and pandemics within SSA, especially using the WHO

framework (9). We aim to answer the following question: What is

the capacity and level of health preparedness of SSA’s healthcare
Frontiers in Tropical Diseases 03
TABLE 1 A table demonstrating the different clade I b cases identified
among African countries as per 27th July 2025 (8).

Country Clade Ib cases Transmission status

Burundi 4231 Community transmission

Zambia 179 Community transmission

Kenya 281 Community transmission

Rwanda 124 Community transmission

Congo 86 Community transmission

Tanzania 111 Community transmission

Ethiopia 27 Community transmission

Mozambique 17 Community transmission

South Sudan 17 Community transmission
FIGURE 1

An illustration of the complex interplay of the entities within a health system framework (2). The complex interplay of the health system framework.
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systems to combat emerging and reemerging epidemics like mpox

using the WHO health system framework?
Mpox risk assessment and
preparedness planning across SSA

Multiple factors, such as human-to-human transmission,

zoonotic spillover, ecological changes, and weak healthcare

systems, drive mpox transmission across SSA (10). Some primary

risk factors for transmission include contact with infected animals,

particularly rodents and primates, which serve as natural reservoirs.

Often, humans can encounter some infected rodents and primates

through poorly regulated bushmeat trade, deforestation, and high-

risk exposure to the virus reserves, especially in the Central African

Republic (CAR) (11). Evidence has highlighted the absence of

vaccination against smallpox as a predisposing risk factor for

mpox transmission. Both mpox and smallpox are caused by

orthopoxviruses with different structural similarities. Variola virus

vaccines against smallpox, such as Dryvax and the ACAM2000,

offers cross-protection by inducing an immune response that

recognises and neutralises the mpox Virus (12). However,

vaccination against smallpox did not confer protection against

mpox among some cases identified in DRC, necessitating further

evaluation (10, 13).

Other factors, such as sharing rooms with an infected person,

sharing beds, sharing utensils like plates and cups, and communal
Frontiers in Tropical Diseases 04
sleeping areas, were also identified as potential factors for

transmission (13). Additionally, unprotected sex has also been

linked to the spread of mpox during the human-to-human

transmission patterns. Evidence from the Democratic Republic of

Congo (DRC) has found mpox viral DNA on multiple oral, penile,

and vaginal swabs (14). Further, evidence from Nigeria

demonstrated higher odds of contracting mpox after sexually

engaging with an mpox-positive patient (15). Multiple factors

have also been identified affecting the disease severity in Nigeria,

such as having advanced HIV disease and preexisting co-infections

like Varicella zoster virus infection (16). These risk factors require

extensive national and regional disease prevention and control

preparedness plans.

However, most SSA countries have limited national

preparedness plans focusing on the risk factors to prevent the

spread of mpox. For example, a few SSA countries have enforced

plans or strategies to mitigate the zoonotic spillover, which leads to

frequent contact between primates and humans, as illustrated in the

zoonotic spillover cycle in Figure 2. Yet, multiple human activities

that exploit natural resources accelerate most zoonotic spillovers,

predisposing to reemerging epidemics and pandemics (18). Besides,

most SSA countries have predominantly focused on the curative

arm of managing different diseases, which includes diagnosing and

treating affected individuals, rather than the preventative arm,

which focuses on risk factor mitigation (18). For example, the

Africa CDC has established regional mpox testing laboratories in

countries like Burundi, Malawi, Uganda, and the DRC and issued

recommendations for vaccine stockpiling and deployment
FIGURE 2

An illustration of the zoonotic spillover cycle illustrating both the preventive and preparedness response (17). The zoonotic spillover cycle.
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strategies (19). Upstream strategies have been under-exploited, such

as risk reduction activities, understanding infection dynamics, and

addressing anthropogenic drivers of disease spread, which minimise

spillover and spread. Thus, these strategies must be enhanced for

better outcomes concerning mpox reemergence prevention and

control. Further, scenarios-based planning, simulation, and

modeling must be prioritised in SSA to enhance anticipation of

outbreaks, optimise resource allocation, and identify potential

response gaps within the healthcare systems. For example, the

modeling studies have estimated that early intervention could

significantly reduce mpox transmission. Notably, a stochastic

model on a hypothetical cohort of 6500 students demonstrated

that the detection and isolation of 50% and 80% of the students

reduced the population cases to 37 and 8, respectively (20). These

interventions can enhance the preparedness of SSA countries to

mitigate future outbreaks like mpox effectively.
Governance and leadership of mpox
response in SSA

Leadership and governance are critical in health system

preparedness as per the WHO health systems framework, even

during the mpox epidemic. National governments develop policy

frameworks, mobilise resources, and implement outbreak response

strategies. Ministries of Health under these governments can

collaborate with the national public health institutes and lead case

surveillance, vaccine distribution, risk communication, and

treatment strategies. Some SSA countries have made significant

strides; for example, Nigeria, Senegal, and Benin have already

developed mpox-related training material, especially concerning

case-based management, contributing to approximately 60%

readiness to handle the disease (21). Additionally, Nigeria and

Ghana have gazetted mpox referral centres with sufficient

intensive care unit capacity for critical cases. The Ugandan and

Kenyan Ministries of Health have also developed training material

about mpox case-based management. These countries have also

translated into the local language and distributed information,

education, and communication material (IEC) to aid accurate

mpox information dissemination (21). Additionally, they have

developed emergency supply and distribution mechanisms to

ensure that mpox resources are available in the country. These

efforts collectively contribute to strengthening the health systems in

the respective countries, enhancing their fight against the disease.

Strong governance propels response efforts that are well-

coordinated across different sectors, given the zoonotic nature of

mpox, including animal, environmental, and human health.

International organisations, such as the Africa CDC, the WHO,

the Coalition for Epidemic Preparedness Innovations (CEPI), and

the Vaccine Alliance (GAVI), are critical in the fight against mpox

across SSA (22). Through the Access and Allocation Mechanism

(AMM), these bodies provided vaccine doses to SSA countries

affected by the disease by November 2024 (2). Most of these

vaccine doses were outsourced from entities and countries outside

Africa, signifying the strategic discussions and engagements from
Frontiers in Tropical Diseases 05
the regional bodies in the mpox fight. Also, the Africa CDC has

established regional hubs, strengthened laboratory work, and

provided sufficient guidance on mpox case management,

vaccination, and infection prevention. Another key action by the

Africa CDC has been vaccine allocation and distribution to heavily

affected regions and high-risk populations, such as the DRC (23).

Other regional bodies like the African Union have negotiated

with global vaccine manufacturers and donors to secure funding

and vaccine procurement deals for SSA countries. The union has

also donated over $10.4 million to over 8 African countries affected

by mpox (23). These donations have supplemented other donations

from former agencies, such as USAID, which donated over $10

million to the affected countries. Through these donations, multiple

regional preparedness and response plans for mpox have been

developed targeting affected countries, such as Uganda, Rwanda,

the DRC, Kenya, and Cameroon (23). However, national

preparedness and action plans addressing mpox are still lacking

in most countries affected by the disease.

The role of these regional bodies extends beyond donations and

the development of action plans to policy harmonisation and

ensuring that countries adhere to standardised public health

protocols and successful data-sharing mechanisms. Through

strategic leadership, the entities can coordinate with the

presidential task forces and public health authorities to ensure

their participation in the fight against the outbreak within their

countries. These can also extend to the leadership at the local level

to ensure that community leaders, district health officials, and

village healthcare workers are actively involved and on the

frontline against mpox. Therefore, strengthening the existence of

these entities is critical in the fight against mpox and in enhancing

the healthcare systems in the SSA countries to combat

different outbreaks.
Case management, clinical care, and
infection prevention and control
measures for mpox

The WHO health system framework prioritises service delivery

to manage outbreaks and diseases effectively and may involve case-

by-case management and therapeutic support. Mpox management

involves supportive and symptomatic treatment since no specific

antiviral therapy is universally approved for the disease.

Management aims to alleviate symptoms, manage complications,

and prevent long-term sequelae. The World Health Organisation

(WHO) and Centres for Disease Control and Prevention (CDC)

have outlined guidelines emphasising the importance of early

detection, isolation of suspected cases, and supportive care to

mitigate symptoms and prevent complications (24, 25). However,

implementing these guidelines within some of the countries affected

is questionable. Most patients’ primary intervention is supportive

care, especially when hospitalisation is not required. This includes

analgesics like acetaminophen or non-steroidal anti inflammatory

drugs (NSAIDs) for pain relief in some complications, especially

those involving the mucosa, like proctitis, pharyngitis, or vaginal
frontiersin.org
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lesions, antipyretics for fever management, and maintaining proper

hydration (26). Skincare is key in preventing secondary bacterial

infections of the lesions. In severe cases, such as those involving

immunocompromised individuals or those with complications like

sepsis, pneumonia, and encephalitis, more intensive care, including

antiviral agents like Tecovirimat, may be considered under

compassionate use protocols (27). Other antivirals like cidofovir

and brincidofovir, primarily developed for cytomegalovirus

infections, have also been considered for mpox treatment in cases

where tecovirimat is unavailable. Other management forms for

severe cases include intravenous fluids, oxygen therapy, or

mechanical ventilation; others may need supportive neurological

care (25).

However, resource-limited settings like countries within Sub-

Saharan Africa continue facing several challenges in managing

mpox outbreaks. These include limited access to diagnostic tools,

a shortage of trained healthcare professionals, and inadequate

healthcare infrastructure (7). Yet, mpox outbreaks require

dedicated care facilities and isolation centres to control outbreaks.

These centres are designed to reduce transmission, particularly in

hospital settings, and to provide specialised care. However,

establishing and maintaining such facilities is often challenging,

particularly in low-resource settings (28, 29). Moreover, the lack of

mpox-specific isolation centres in these regions exacerbates the

spread of the disease, as isolation is critical to controlling outbreaks.

Financial constraints through these outbreaks further limit the

ability to procure essential medical supplies and protective

equipment. In countries with robust healthcare systems like the

United States of America or the United Kingdom, isolation centres

with appropriate infection control measures are more readily

available. In contrast, resource-limited settings may struggle with

inadequate infrastructure, hindering effective isolation and

treatment (30). Therefore, comprehensive measures to enhance

service delivery are critical in mitigating the epidemic and

future outbreaks.

Further, service delivery in managing emerging and reemerging

epidemics and infectious diseases such as mpox entails promoting

Infection Prevention and Control (IPC) measures. These measures

include providing health workers with personal protective

equipment (PPE). Suitable PPE, including gloves, gowns, eye

protection, and N95 respirators, must be available when

managing suspected or confirmed mpox cases. However, a recent

scoping review demonstrated that more than 70% of healthcare

workers were exposed to mpox due to a lack of PPE within SSA

(31). The review emphasised different aspects, such as routine

training and education concerning PPE use and implementation

of hygiene measures in fighting against mpox. Also, disinfectants

should be used to clean surfaces in the patient’s room. It is essential

to promote other good hygiene practices, including regular

handwashing, use of hand sanitisers, and proper waste disposal.

Appropriate medical waste disposal and contaminated laundry

handling are crucial prevention strategies. Most SSA countries

affected by mpox, like Nigeria, Ghana, and the CAR, have

achieved and implemented some of these practices (21). High-risk

populations such as healthcare workers and close contacts of
Frontiers in Tropical Diseases 06
confirmed cases should be vaccinated where available (32). There

should be animal surveillance and active case search. Confirmed

animal cases are to be isolated and quarantined with associated

restrictions on movement for suspected infected animals. Biosafety

and biosecurity should also be observed in animal holding facilities.

Together, these efforts can strengthen IPC measures against mpox

within the region.

Also, the supply chain of IPC materials requires a strategic

approach to ensure availability, cost-effectiveness, and quality.

Procurement strategies should include diversification of Suppliers,

centralised procurement, and long-term contracts with suppliers.

Effective inventory management should ensure that IPC materials

such as medical and nonmedical consumables , PPE,

pharmaceuticals, or vaccines are available when needed while

minimising wastage and maintaining strategic reserves of IPC

materials. The logistics and distribution should ensure that

supplies are delivered to the right place and at the right time

through efficient transportation networks, cold chain

management, and distribution prioritisation. Continuous

monitoring and evaluation of the supply chain process are

essential to identify bottlenecks, assess the effectiveness of

strategies, and make data-driven decisions for future improvements.
Mpox vaccine preparedness and
deployment in SSA

The WHO health systems framework prioritises the availability

of different medical products, vaccines, and technologies to promote

disease prevention and control. Yet, the availability of the mpox

vaccine across SSA countries is limited due to various factors, such

as the inability to manufacture the vaccines locally, inequalities in

the distribution, and other global constraints (2). Unlike high-

income countries that secured large vaccine stockpiles during the

2022 mpox outbreak, SSA has struggled to secure sufficient doses to

protect its population. Two primary vaccines, JYNNEOS (MVA-

BN) and ACAM2000, have been utilised for mpox prevention. By

November 2024, approximately 900,000 vaccine doses had been

donated by the “Access and Allocation Mechanism (AMM) for

mpox” to nine countries affected by mpox (2). These countries

included the DRC, Uganda, Rwanda, South Africa, Liberia, Nigeria,

Kenya, the Central African Republic, and Côte d’Ivoire.

It was anticipated that over 5 million doses would be donated by

the end of 2024, with 1.85 million doses from the European Union,

Canada, and the United States, 3 million doses from LC16 Japan,

500,000 doses from GAVI, the vaccine alliance, and approximately

500,000 doses from UNICEF (2). Some of these organisations

honoured their commitment and proceeded with their donation

efforts to affected African countries, as demonstrated in the Table 2

below. Additionally, GAVI has supported vaccine administration

with logistics and other financial-related capacity to an estimated

US$6.21 million, with the DRC receiving around US$2.7 million

(33).However, these doses are still insufficient to cover and protect

the entire African population. Therefore, this has led to most

countries relying on ring vaccination strategies rather than
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widespread immunisation for disease mitigation. Thus, responsible

stakeholders must prioritise strategies to enhance the availability of

these vaccine products across the countries affected, primarily

through vaccine manufacture.

Prioritisation has been critical to ensure maximum public

health impact, even for the available doses. The Africa CDC, as

one of the donors and regional entities, has prioritised and

encouraged high-risk population vaccination, for example, the

health workers like laboratory personnel handling the samples,

contacts of the affected individuals, and immunocompromised

individuals (34). However, this does not guarantee sufficient

protection to the population against the outbreak. Often, this

prioritisation is attributed to multiple factors such as limited

vaccine doses, logistical challenges to distribute the available

doses, slow vaccine rollout, and other regulatory barriers.

Additionally, effective deployment of mpox vaccines depends on

cold chain logistics, as vaccines like JYNNEOS require storage

between -15 °C and -20 °C, while ACAM2000 requires

refrigeration between 2 °C and 8 °C (35). Maintaining these

temperatures is challenging, particularly in SSA’s remote and

resource-limited settings where the electricity supply is unreliable.

The freeze-dried and liquid-frozen formulations of Jeynneos have

been recently approved in Europe, the United States, and Canada,

and these developments could minimize dependence on cold chains

(36). A multifactorial approach against these challenges is necessary

for better outbreak management and prevention. Addressing
Frontiers in Tropical Diseases 07
vaccine access inequities and cold chain limitations through

innovation and utilising solar-powered cold storage units is

critical to ensuring effective mpox preparedness in SSA. Regional

production capacity, supported through initiatives like the WHO’s

mRNA hubs and local biotech partnerships, reduces dependence on

global supply chains and strengthens local vaccine production. Also,

implementing tiered distribution models based on risk and

vulnerability ensures that both urban and rural populations have

fair access.
Challenges to health system
preparedness and response in SSA

Pandemics and reemerging epidemics have caused global and

local economic depressions, which are reflected in healthcare

financing and expenditure. For example, following the COVID-19

pandemic, SSA healthcare financing fell by 9.9% of the gross

domestic product (GDP) in 2021 (37). However, governmental

and out-of-pocket healthcare expenditures generally increased

within SSA following the COVID-19 pandemic, with a slight

depression after 2019, as demonstrated in Figure 3 (38). The

increase in local spending was most likely due to the urgent need

to respond to the pandemic with strategies such as scaling up

testing, treatment, and vaccination efforts. However, reversing this

trend by 2019 could reflect the region’s economic vulnerabilities
TABLE 2 A table showing some of the vaccine doses received by the African countries and the different donors.

Country
Vaccine type and
quantity of doses
received

Date (month
and year
received)

Donor entity

Uganda MVA-BN Vaccine: 10,000 doses January 2025
European Commission: Health Emergency Preparedness and Response Authority (HERA).
https://www.eeas.europa.eu/delegations/uganda/uganda-receives-mpox-vaccines-donated-
eu_en

DRC MVA-BN Vaccine-200,000 September 2024 HERA: (https://ec.europa.eu/commission/presscorner/detail/en/ip_24_4523)

Rwanda MVA-BN Vaccine: 5420 doses October 2024 HERA (https://ec.europa.eu/commission/presscorner/detail/en/statement_24_5081)

DRC
MVA-BN Vaccine: 263,900
doses

May 2025
GAVI: The Vaccine Alliance: https://www.gavi.org/news/media-room/gavi-delivers-largest-
shipment-yet-drc-support-international-mpox-response

Uganda MVA-BN Vaccine: 53,800 does May 2025
GAVI: The Vaccine Alliance: https://www.gavi.org/news/media-room/gavi-delivers-largest-
shipment-yet-drc-support-international-mpox-response

Kenya MVA-BN Vaccine: 10,700 doses May 2025
GAVI: The Vaccine Alliance: https://www.gavi.org/news/media-room/gavi-delivers-largest-
shipment-yet-drc-support-international-mpox-response

Nigeria MVA-BN Vaccine: 18,900 May 2025
GAVI: The Vaccine Alliance: https://www.gavi.org/news/media-room/gavi-delivers-largest-
shipment-yet-drc-support-international-mpox-response

Central
African
Republic

MVA-BN Vaccine: 12,300 doses May 2025
GAVI: The Vaccine Alliance: https://www.gavi.org/news/media-room/gavi-delivers-largest-
shipment-yet-drc-support-international-mpox-response

Cote
D’Ivoire

MVA-BN Vaccine: 11,300 doses May 2025
GAVI: The Vaccine Alliance: https://www.gavi.org/news/media-room/gavi-delivers-largest-
shipment-yet-drc-support-international-mpox-response

Rwanda MVA-BN Vaccine: 5,800 doses May 2025
GAVI: The Vaccine Alliance: https://www.gavi.org/news/media-room/gavi-delivers-largest-
shipment-yet-drc-support-international-mpox-response

Liberia MVA-BN Vaccine 10,800 doses May 2025
GAVI: The Vaccine Alliance: https://www.gavi.org/news/media-room/gavi-delivers-largest-
shipment-yet-drc-support-international-mpox-response
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and dependency on external funding. Yet, despite this depression,

healthcare spending across SSA averaged 5.2% of the GDP by 2021,

compared to the global average of 9.9% (37). Significantly, this

depression in healthcare spending post-pandemic aligns with the

decreased donor contributions and a constrained fiscal

environment across multiple SSA countries. The reliance on out-

of-pocket payments also demonstrates the health system

weaknesses in SSA, such as the limited public health insurance

systems to tackle these re-emerging epidemics, such as mpox. These

deficits exacerbate the financial healthcare burden within SSA. The

current global donor aid cuts, for example, from USAID and

UKAID, further aggravate the issue. Therefore, SSA countries

must strengthen healthcare financing mechanisms by diversifying

funding sources, improving efficiency, and advocating for increased

domestic support. SSA countries can prioritise strategies to avail

funds for healthcare budgets, such as spending reviews, evidence-

based saving, tax-based funding, performance-based budgeting, and

program budgeting (39). Other strategies include macro-fiscal

analyses, earmarking, social healthcare insurance programs, and

automatic stabilisers. Some of these programs, such as automatic

stabilisers, have been implemented in SSA countries like Kenya,

enabling them to identify potential reserves to finance their

healthcare budget (39). Budgeting strategies like performance-

based and program budgeting depend solely on the program

indicators, not the economic, administrative, or functional

categories. Investments in universal health coverage and health

system resilience are necessary to mitigate future pandemics and

financial and health impacts.

Countries severely affected by mpox, such as the DRC, still lack

the necessary resources for effective mpox surveillance and contact

tracing programs (7). These programs are critical for the timely

identification and isolation of cases. Yet, they are often
Frontiers in Tropical Diseases 08
underdeveloped due to the region’s long-standing struggles with

underfunded and overstretched health systems, which are ill-

equipped to handle emerging infectious diseases like mpox. The

DRC’s healthcare system is characterised by significant weaknesses,

including poor infrastructure, shortages of medical supplies, and

barriers to accessing care, particularly in remote areas (40).

Healthcare facilities in the DRC lack essential amenities such as

consistent electricity, running water, and reliable sanitation systems.

These deficiencies make it difficult to provide quality care, especially

for infectious diseases like mpox, which require strict infection

control measures (40). Political instability contributes to weak

governance, which negatively impacts the design and

implementation of health policies (41). For example, the health

policy environment is often marked by inadequate coordination

and inconsistent implementation, particularly in areas under the

control of armed groups, such as the M23 in Goma or where the

central government’s authority is weak (41). This fragile

environment hinders mounting a coherent and effective response

to mpox health emergencies (42).
Policy recommendations for
strengthening preparedness and
response in SSA

Multiple policy frameworks have been proposed to enhance the

health system readiness of SSA countries to manage emerging and

reemerging pandemics. However, incorporating strategies such as

zoonotic spillover prevention activities is essential in minimising

these outbreaks. With both an upstream and downstream focus,

these activities can limit the zoonotic spread among humans and
FIGURE 3

An illustration of the domestic government expenditure per capita for SSA. SSA government expenditure per capita.
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identify potential threats before occurrence (17). Upstream actions,

such as reducing risk activities, for example, limiting the number of

people hunting in the forests and game reserves, tracking infection

dynamics within the vector and host environments using

mathematical modeling tools and artificial intelligence, and

integrating surveillance, must be incorporated into the national

action plans. Downstream actions include enhancing laboratory

diagnostics through the development of rapid diagnostic tests,

improving the healthcare capacity at the different healthcare

centres through integrating training courses and continuous

professional development sessions, and enhancing surveillance

(17). Other actions include increasing access to vaccines through

boosting local manufacturing and enhancing the government’s

political will, as well as managing the long-term effects of the

disease, as demonstrated in Figure 1. These downstream actions

align with the WHO health system framework and entail primary

prevention strategies. Primary preventative strategies, for example,

improved sanitation, safe handling of wild animals, and safe sex

practices, like using a condom and being faithful to one partner,

must be prioritised among SSA countries. These strategies

predominantly focus on hindering the pandemic from happening

in the first place. However, in the presence of cases, secondary

prevention, entailing actions such as vaccination, early detection,

health promotion, improving health systems, and behaviour

change, can be prioritised (17). For example, financing existing

cases must be averted, and attention must be directed to preventing

these cases among different populations, especially in SSA (18).

These options could minimise the spending required to counteract

the next pandemic if it were prevented in the first place. Sadly,

minimal information concerning the estimated costs of mpox

primary prevention across the SSA countries is available,

indicating another significant gap.

Long-term mpox prevention and control strategies must focus

on improving vaccine access, public education, and health system

financing, especially among countries with lower incidence rates in

Africa. These countries could borrow from strategies such as those

implemented in Rwanda to better combat future outbreaks (43).

Surveillance and response mechanisms for mpox should also be

linked with existing programs for HIV/AIDS, tuberculosis, and

other infectious diseases. Adopting a One Health approach that

connects human, animal, and environmental health will help

address the zoonotic nature of mpox and prevent future

outbreaks. For example, different stakeholders, like public health

specialists, zoologists, epidemiologists, and virologists, can work

together to identify, map, and corroborate information concerning

a given mpox strain (44). Countries should negotiate vaccine

procurement deals and establish stockpiles of vaccines and

essential medical supplies, as noted by other developed countries

(33). Besides, integrating mpox vaccination into routine

immunisation schedules for high-risk populations, including

healthcare workers and immunocompromised individuals, will

help reduce future outbreaks. Also, increasing the health

expenditure in SSA has been recommended to ensure that critical

healthcare services are met and to produce a resilient health system.
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For example, Garcia-Escribano et al. (45) recommended an increase

in healthcare spending by 4.6% by 2030 of the GDP. Also, capacity-

building activities, such as Continued webinars prioritising aspects

such as mpox case identification, clinical management, sample

collection, and infection prevention and control, must be

prioritised and enhanced among SSA countries. The capacity-

building training must also enhance risk communication and

community engagement to handle mpox-related stigma and

misinformation. Vulnerable groups, including men who have sex

with men, may be underserved due to social stigma, despite being at

higher risk. Failure to address stigma compromises equitable access

and violates human rights. Thus, community engagements have

also been relevant, especially in addressing related stigma. Efforts,

such as enhanced community engagement with the Key

populations, as noted in Uganda, and the education sessions for

the individuals affected, have been critical in minimizing the stigma

related to the disease (46).
Conclusion and recommendations

Practical strategies to combat emerging and reemerging

epidemics and pandemics in SSA, such as mpox, require strong

and resilient healthcare systems. Resilient healthcare systems need a

multifaceted investment from key players, such as global, regional,

national, and local entities and the community. These investments

build the different entities within the healthcare system structure,

which is vital for responding to community healthcare needs. SSA

countries must sustainably invest in their health workforce and

health systems infrastructure to fight mpox and other emerging

infectious diseases, especially with the turbulent global health

atmosphere characterised by funding cuts. SSA countries also

must prioritise self-reliance approaches, such as national budget

re-evaluations and generating local revenue directed to healthcare,

to ensure their health systems are sufficiently upheld. Sustainable

and well-built health systems enhance early detection, response, and

recovery from different outbreaks while maintaining other essential

healthcare services. Integrating mpox preparedness into broader

national health policies is necessary and aligns perfectly with the

WHO health systems framework. Mpox preparedness plans should

be embedded within universal health coverage (UHC) programs,

ensuring equitable access to diagnostics, vaccines, and treatment.
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