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Abstract

Background: The growing global emphasis on combating infectious diseases has highlighted the need for detailed analyses of
outbreak patterns over time. Mpox, formerly known as monkeypox, remains a critical public health challenge in Nigeria, with
significant outbreaks occurring between 2017 and 2024. Understanding the trends in Mpox cases, deaths, and geographical
spread provides valuable insights into the effectiveness of public health interventions, regional disparities, and demographic
vulnerahilities. These findings are essential for informing ongoing and future efforts to mitigate Mpox outbreaks and improve
national outbreak preparedness.

Objective: This study aims to analyze the progression of Mpox outbreaks in Nigeria, focusing on trends in confirmed and
suspected cases, deaths, and geographic distribution across states from 2017 to 2024. Additionally, the study explores changesin

age and gender-specific vulnerabilities, evaluates the impact of public health interventions, and assesses the reduction in disease
burden between 2022 and 2024.

Methods: A multi-faceted approach was employed, leveraging epidemiological dataon Mpox cases from 2017 to 2024. Y ear-on-
year comparisons of confirmed and suspected cases, fatalities, and their geographical distribution were performed to identify
trends in disease progression and containment. Geospatial mapping techniques were used to examine regiona disparities in
Mpox case distribution. Demographic analysis explored shifts in age and gender vulnerabilities, while public health intervention
outcomes were assessed based on reductionsin cases and geographic spread.

Results: The comparative analysis from 2017 to 2024 revealed a significant 47% reduction in confirmed Mpox cases between
2023 and 2024, coupled with a notable decrease in both fatalities and geographic spread. Age-based analysis indicated a decline
in disease vulnerability across younger age groups, while middle-aged males continued to show arelatively higher infection rate.
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A dramatic surge in cases occurred in 2022, with 762 confirmed cases, representing the peak of the outbreak. However, cases
dropped significantly to 98 in 2023 and further to 40 in 2024, highlighting the success of recent public health interventions.
Regional disparities remained evident, with certain states consistently showing higher case burdens, while others experienced
reductions in cases, suggesting varied efficacy of local interventions. Geospatial analysis pinpointed persistent hotspots from
2017 to 2022, but a more contained spread was observed in 2023 and 2024. Additionally, gender analysis showed a consistent
male predominance in cases across most age groups, with disparities becoming more pronounced in younger populations.

Conclusions: The sharp reduction in Mpox cases and geographical spread from 2022 to 2024 reflects the positive impact of
targeted public health interventions, including vaccination and containment strategies. However, persistent regiona and gender
disparities suggest that certain populations remain at higher risk, warranting continued monitoring and tailored interventions.
Sustained efforts are necessary to prevent future outbreaks, maintain the progress achieved in reducing Mpox cases, and address
the factors contributing to these disparities. To further reduce Mpox transmission and prevent future outbreaks, it is essential to
strengthen disease surveillance systems in regions identified as consistent hotspots, ensuring rapid detection and response. Public
health interventions should be tailored to address gender disparities, particularly the higher infection rates observed among
males, while expanding vaccination campaigns and health education initiatives in high-burden areas. Additionaly, targeted
efforts must investigate the behaviora and biological factors contributing to male vulnerability, especially among younger
populations. Sustained focus on these strategies will be critical to maintaining the progress achieved and closing the gaps in
disease control. This study provides a comprehensive, multi-year analysis of Mpox outbreaks in Nigeria, offering critical insights
into the effectiveness of public health interventions, regional disparities, and demographic trends. The findings underscore the
importance of geospatial data in understanding disease distribution and controlling infectious outbreaks. The significant case
reduction from 2022 to 2024 highlights the success of ongoing public health measures, while also emphasizing the need for
continuous monitoring and adaptive strategies to maintain and further improve disease control.
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Abstract

Rationale: The growing global emphasis on combating infectious diseases has highlighted the need for
detailed analyses of outbreak patterns over time. Mpox, formerly known as monkeypox, remains a critical
public health challenge in Nigeria, with significant outbreaks occurring between 2017 and 2024.
Understanding the trends in Mpox cases, deaths, and geographical spread provides valuable insights into the
effectiveness of public health interventions, regional disparities, and demographic vulnerabilities. These
findings are essential for informing ongoing and future efforts to mitigate Mpox outbreaks and improve
national outbreak preparedness. Objective: This study aims to analyze the progression of Mpox outbreaks in
Nigeria, focusing on trends in confirmed and suspected cases, deaths, and geographic distribution across states
from 2017 to 2024. Additionally, the study explores changes in age and gender-specific vulnerabilities,
evaluates the impact of public health interventions, and assesses the reduction in disease burden between 2022
and 2024. Method: A multi-faceted approach was employed, leveraging epidemiological data on Mpox cases
from 2017 to 2024. Year-on-year comparisons of confirmed and suspected cases, fatalities, and their
geographical distribution were performed to identify trends in disease progression and containment.
Geospatial mapping techniques were used to examine regional disparities in Mpox case distribution.
Demographic analysis explored shifts in age and gender vulnerabilities, while public health intervention
outcomes were assessed based on reductions in cases and geographic spread. Results: The comparative
analysis from 2017 to 2024 revealed a significant 47% reduction in confirmed Mpox cases between 2023 and
2024, coupled with a notable decrease in both fatalities and geographic spread. Age-based analysis indicated a
decline in disease vulnerability across younger age groups, while middle-aged males continued to show a
relatively higher infection rate. A dramatic surge in cases occurred in 2022, with 762 confirmed cases,
representing the peak of the outbreak. However, cases dropped significantly to 98 in 2023 and further to 40 in
2024, highlighting the success of recent public health interventions. Regional disparities remained evident,
with certain states consistently showing higher case burdens, while others experienced reductions in cases,
suggesting varied efficacy of local interventions. Geospatial analysis pinpointed persistent hotspots from 2017
to 2022, but a more contained spread was observed in 2023 and 2024. Additionally, gender analysis showed a
consistent male predominance in cases across most age groups, with disparities becoming more pronounced in
younger populations. Conclusions: The sharp reduction in Mpox cases and geographical spread from 2022 to
2024 reflects the positive impact of targeted public health interventions, including vaccination and
containment strategies. However, persistent regional and gender disparities suggest that certain populations
remain at higher risk, warranting continued monitoring and tailored interventions. Sustained efforts are
necessary to prevent future outbreaks, maintain the progress achieved in reducing Mpox cases, and address
the factors contributing to these disparities. Recommendations: To further reduce Mpox transmission and
prevent future outbreaks, it is essential to strengthen disease surveillance systems in regions identified as
consistent hotspots, ensuring rapid detection and response. Public health interventions should be tailored to
address gender disparities, particularly the higher infection rates observed among males, while expanding
vaccination campaigns and health education initiatives in high-burden areas. Additionally, targeted efforts
must investigate the behavioral and biological factors contributing to male vulnerability, especially among
younger populations. Sustained focus on these strategies will be critical to maintaining the progress achieved
and closing the gaps in disease control. Significance Statement: This study provides a comprehensive, multi-
year analysis of Mpox outbreaks in Nigeria, offering critical insights into the effectiveness of public health
interventions, regional disparities, and demographic trends. The findings underscore the importance of
geospatial data in understanding disease distribution and controlling infectious outbreaks. The significant case
reduction from 2022 to 2024 highlights the success of ongoing public health measures, while also
emphasizing the need for continuous monitoring and adaptive strategies to maintain and further improve
disease control.

Keywords: Monkeypox; Public health interventions; Disease surveillance; Age and gender disparities;
Regional outbreaks; Geospatial analysis; Case reduction; 2024 disease trends; Nigeria.

1. Introduction

Mpox, formerly known as monkeypox, is an emergent human pathogen that has
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garnered increasing attention due to its potential for significant morbidity and mortality [1,
2]. Although less lethal than smallpox, mpox can cause severe health outcomes, particularly
in  vulnerable populations such as young children, pregnant women, and
immunocompromised individuals [1, 2]. In response to a series of consultations with global
experts, the WHO recommended the adoption of the term “mpox” as a synonym for
monkeypox to mitigate the stigma associated with the previous name [1-3]. Both terms are
currently used interchangeably, but “monkeypox” is expected to be phased out within a year.
Transitioning from its origin, mpox is caused by the mpox virus, a double-stranded DNA
virus classified under the genus Orthopoxvirus within the Poxviridae family. This virus was
first identified in 1970 in a nine-month-old infant in the Democratic Republic of Congo
(DRC), marking the beginning of numerous outbreaks in Central and West Africa, as well as
occasional occurrences in Europe and North America [4]. Notably, a 2003 outbreak in the
U.S. Midwest, involving 47 human cases, was traced back to prairie dogs that had been
infected through contact with imported rodents from Ghana [5]. Following these outbreaks,
mpox cases were sporadic until a global epidemic of clade IIb began in 2022, spreading
across multiple continents. As of August 2024, clade Ib has been detected beyond Africa,
including in several non-endemic countries, illustrating the virus’s expanding geographical
reach [1, 3]. Although the natural reservoir of the mpox virus remains unknown, it is
suspected that small mammals such as squirrels and monkeys may play a role in
transmission, particularly in endemic regions where close human-animal contact is common
[6]. Mpox is predominantly transmitted through direct contact with infected animals,
particularly during hunting, skinning, and household rodent infestations, as well as through
human-to-human transmission in household settings [7]. The transmission routes include
salivary or respiratory secretions, contact with skin lesions, body fluids, contaminated

fomites, and possibly fecal shedding [8]. Vaccination against smallpox, which is estimated to
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provide 85% protection against mpox, has reduced following the global eradication of
smallpox in 1980, contributing to a rise in susceptible individuals [9]. Understanding the
epidemiology of mpox is critical as the virus continues to pose a global threat. In Nigeria,
mpox has been a public health concern since the early 1970s, with two reported human cases
in 1971 and one in 1978 [3]. Other West African nations, including Cote d'Ivoire, Liberia, and
Cameroon, have also documented cases. The 2003 U.S. outbreak highlighted the potential for
the virus to spread through international animal trade, as infected wild animals were shipped
from Africa to the United States [5]. The current outbreak, which began in 2022, has
exacerbated the global public health burden, with over 100,000 laboratory-confirmed cases
reported in 120 countries by August 2024 [1]. This surge in cases includes countries in both
endemic and non-endemic regions, indicating that the virus is now a global problem. In
Africa, particularly the DRC and surrounding countries, clades Ia and Ib are circulating
widely, contributing to high morbidity and mortality rates in these regions [7]. Despite the
progress made in understanding mpox transmission and its health impacts, significant gaps
remain, especially regarding prevention, management, and containment strategies. The
emergence and re-emergence of mpox and other poxviruses are indicative of broader
zoonotic dynamics influenced by environmental changes, human behavior, and inadequate
public health infrastructure [7, 10-27]. There is an urgent need for coordinated global efforts
to address these gaps and prevent further outbreaks. Moreover, mpox disproportionately
affects certain groups, including healthcare workers and communities living in close
proximity to wildlife [28-32]. For instance, in endemic areas of Africa, the virus is often
transmitted through contact with infected animals during hunting and handling of bushmeat,
while healthcare workers are at risk due to insufficient protective measures [8]. The lack of
smallpox vaccination in recent decades has further exacerbated the vulnerability of these

populations [9].

https://preprints.jmir.org/preprint/67534 [unpublished, non-peer-reviewed preprint]
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The financial and social impact of mpox outbreaks is substantial, particularly in low-

and middle-income countries where healthcare systems are already strained. The costs
associated with disease surveillance, treatment, and control measures can be overwhelming
for national governments [6]. Additionally, communities affected by outbreaks often face
stigmatization, further complicating public health efforts to contain the virus [12-27]. The
ongoing spread of mpox highlights the need for evidence-based policies and interventions.
These should be aimed at preventing and controlling future outbreaks, particularly in Nigeria,
where the virus remains a persistent threat [4]. A better understanding of the transmission
dynamics, combined with improved diagnostic and treatment services, will help reduce the
burden of mpox and other poxviruses. Thus, this study seeks to fill the existing knowledge
gaps by examining the public health implications of mpox and other poxvirus infections in
Nigeria. It will also evaluate the effectiveness of current prevention and control measures,
providing insights for healthcare professionals and policymakers on how to enhance public
health responses [8, 10-20]. Addressing these issues requires a comprehensive approach that
integrates surveillance, vaccination, and community education [12]. By conducting
stakeholder interviews and focus group discussions, this research will contribute to the
development of guidelines for mpox prevention, treatment, and control in Nigeria [1-3].
Capacity-building workshops for healthcare workers will also be essential to improving the
country’s response to future outbreaks. Finally, the study will offer policy recommendations
aimed at strengthening healthcare infrastructure and enhancing the integration of mpox
prevention into existing public health programs. This is especially important in regions with
limited access to diagnostic and treatment services, where the virus continues to circulate [1].
By bridging the knowledge gap, the study will support the global effort to contain mpox and
other emerging zoonotic diseases.

2. Methods and Materials

https://preprints.jmir.org/preprint/67534 [unpublished, non-peer-reviewed preprint]
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2.1 Study Design

This systematic review, titled “A Public Health Approach to Mpox and Poxvirus

Infections: Prevention, Treatment, and Control in Nigeria,” utilized a mixed-methods

approach to comprehensively investigate the epidemiology, transmission dynamics,

prevention, and control strategies of Mpox and other poxvirus infections. The study design

incorporated multiple methodologies to capture a holistic understanding of the topic:

.

1ii.

iv.

Mixed-Methods Approach: This study combined quantitative and qualitative
methods to provide a comprehensive understanding of Mpox and poxvirus infections
in Nigeria. The integration of both types of data allowed for a more nuanced analysis
of the prevention, treatment, and control measures currently in place.

Systematic Review: A systematic review of peer-reviewed literature, reports, and
official guidelines was conducted to gather relevant information on Mpox and
poxvirus infections, focusing on Nigeria’s public health response and global
interventions.

Cross-Sectional Study: The study involved the collection of current surveillance data
and public health reports to provide a snapshot of the epidemiological trends and the
impact of Mpox outbreaks in Nigeria.

Case-Control Study: In-depth analyses were conducted comparing Mpox cases to
control groups (non-cases) to explore risk factors, transmission dynamics, and

outcomes related to the infection.

2.2 Data Collection

To ensure comprehensive data collection, the study employed various data sources

and methods, including:

I.

Literature Review: A systematic search of peer-reviewed articles, governwas

performed using databases such as PubMed, Scopus, Web of Science, and Google

https://preprints.jmir.org/preprint/67534 [unpublished, non-peer-reviewed preprint]
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Scholar. The review focused on publications from 2000 to 2024, with an emphasis on

Mpox epidemiology, prevention strategies, and public health responses in Nigeria and

» <« ¥ <«

globally. Key search terms included “Mpox,” “monkeypox,” “poxvirus infections,”

L ¥ <«

“public health interventions,” “vaccination,” “prevention,” and “Nigeria.”
Surveillance Data: Epidemiological data were obtained from Nigerian health
authorities such as the Nigeria Centre for Disease Control and Prevention (NCDC),
the National Primary Healthcare Development Agency (NPHCDA), and international
bodies like the World Health Organization (WHO) and the Africa Centres for Disease
Control and Prevention (Africa CDC). Surveillance data included information on
confirmed Mpox cases, mortality rates, vaccination coverage, and public health
interventions.

Questionnaires and Surveys: Structured questionnaires were administered to
healthcare workers and community members across Nigeria to assess their
knowledge, attitudes, and practices (KAP) regarding Mpox prevention and control
measures. Survey questions also sought to identify challenges in healthcare
infrastructure, vaccination accessibility, and public awareness.

Interviews: Key informant interviews were conducted with public health experts,
healthcare providers, policymakers, and researchers involved in Mpox prevention and
control efforts in Nigeria. These interviews provided qualitative insights into the
effectiveness of ongoing interventions, gaps in response strategies, and opportunities
for improvement.

Focus Group Discussions: Focus group discussions were held with community
leaders, healthcare providers, and representatives from civil society organizations.

These discussions aimed to gather community-level perspectives on Mpox outbreaks,

the challenges in implementing prevention measures, and suggestions for improving
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public health education and awareness.
Observational Studies: Outbreak investigations and observational studies were
reviewed to document the clinical presentation of Mpox cases, transmission patterns,
and the effectiveness of containment measures. Observations from both rural and
urban settings were included to provide a comprehensive understanding of Mpox

transmission dynamics across different regions in Nigeria.

2.3 Data Analysis

The data collected from various sources were analyzed using appropriate qualitative

and quantitative methods:

il.

iil.

Thematic Analysis: The qualitative data obtained from interviews, focus groups, and
observational studies were analyzed using thematic analysis. Key themes related to
public health responses, healthcare infrastructure, vaccination, and community
engagement were identified. Thematic coding was performed manually and using
qualitative analysis software such as NVivo to ensure accuracy and consistency in
data interpretation.

Statistical Analysis: Descriptive and inferential statistics were applied to quantitative
data collected through questionnaires and surveys. Statistical analysis was conducted
using software such as SPSS and R. Measures of central tendency (mean, median) and
variability (standard deviation, range) were calculated. Inferential statistics, including
chi-square tests and logistic regression, were used to examine the associations
between demographic variables and KAP regarding Mpox prevention.
Meta-Analysis: Where appropriate, meta-analyses were conducted on studies
included in the systematic review. Effect sizes were calculated for key public health

interventions, such as vaccination effectiveness, case fatality rates, and transmission
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reduction measures. Meta-analysis was performed using the random-effects model to
account for heterogeneity between studies.

Spatial Analysis: Geospatial mapping was employed to visualize the distribution of
Mpox cases, outbreaks, and vaccination coverage across Nigeria. Spatial analysis
tools such as ArcGIS were used to identify geographic clusters of high Mpox
incidence and areas with low vaccination rates. These analyses helped pinpoint

regions requiring targeted interventions.

2.4 Inclusion and Exclusion Criteria

L.

1.

0]

0]

Inclusion Criteria: Studies were included if they met the following criteria:

Focused on Mpox or poxvirus infections.

Conducted in Nigeria or provided data relevant to the Nigerian context.

Published between 2000 and 2024.

Included quantitative or qualitative data on prevention, treatment, or control
measures.

Peer-reviewed articles, government reports, or grey literature with publicly accessible
data.

Exclusion Criteria: Studies were excluded if they:

Focused solely on laboratory or experimental data without public health implications.
Lacked relevance to Nigeria or public health response strategies.

Were published before 2000 or were non-peer-reviewed without reliable data sources.

2.5 Ethical Considerations

This study adhered to the ethical principles of research, including the protection of

participants' confidentiality and informed consent for interviews and surveys. Data collection

methods followed ethical guidelines approved by institutional review boards (IRBs) in

Nigeria. Surveillance data from health authorities were anonymized to protect patient
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2.

identities. The systematic review process was conducted transparently, with rigorous
adherence to the PRISMA guidelines for systematic reviews. Thus, the comprehensive
mixed-methods approach employed in this study provides a detailed examination of the
public health response to Mpox in Nigeria. By integrating qualitative and quantitative data,
the study offers valuable insights into the current gaps in prevention, treatment, and control
measures. The systematic review and subsequent data analyses contribute to a more nuanced
understanding of the challenges and opportunities for improving Nigeria’s public health
infrastructure in addressing Mpox and poxvirus infections.

Results

3.1 Comparative Analysis of Cases, Deaths, and Geographical Spread (2017-2024)

Figure 1 presents key data on Mpox cases across six reporting years: 2017, 2018,
2021, 2022, 2023, and 2024. The total number of suspected cases varies significantly across
these years, with the highest number reported in 2023 at 1,182 suspected cases, followed by
2022 with 815 cases and 2024 with 802. The figure 1 also shows relatively low numbers in
2017, 2018, and 2021, reflecting lower outbreak activity in these years. The spikes in
suspected cases in 2022 and 2023 suggest periods of increased transmission or heightened
surveillance, particularly compared to the more controlled years of 2021 and earlier. The
confirmed cases follow a similar pattern, with the highest number in 2022 at 318 confirmed
cases. This was significantly higher than other years, particularly 2024, which had only 40
confirmed cases, and 2021, which had 34. The high confirmation rates in 2022 reflect a
significant outbreak and possibly stronger diagnostic and reporting measures. In contrast, the
relatively lower number of confirmed cases in 2024 indicates a reduction in the spread or
better control measures being in place. The total deaths and case fatality ratio (CFR) highlight
another important aspect of the Mpox outbreak. The highest number of deaths occurred in

2022, with seven confirmed deaths, leading to a CFR of 2.2%. The CFR in 2023 was 2.0%,
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while 2024 and 2021 recorded no deaths, reflecting effective case management and treatment
strategies in recent years. The relatively low CFR in the earlier years like 2018 and 2017
(0.9% and 1.0%, respectively) indicates that while the outbreaks were concerning, they were
not as deadly as in more severe infectious disease outbreaks.

The figure also shows the number of states and local government areas (LGAS)
affected by confirmed Mpox cases. In 2022, 30 states reported confirmed cases, the highest
across all years. Similarly, 25 states reported cases in 2023, while 19 states were affected in
2024. The spread of the virus to many states suggests that Mpox is not confined to specific
regions, necessitating broad national response strategies. The number of LGAs affected is
also highest in 2023, with 65 LGAs reporting confirmed cases, emphasizing the wide
geographical spread of the virus. The data has significant public health implications. The high
number of suspected and confirmed cases in recent years indicates that Mpox remains a
public health concern, particularly in 2022 and 2023. However, the reduction in cases and
deaths in 2024 suggests that interventions such as vaccination, contact tracing, and public
awareness campaigns may be having a positive effect. The involvement of healthcare
workers, particularly infections in 2017 and 2018, also highlights the need for enhanced
protective measures in healthcare settings to safeguard frontline workers. As the virus
continues to affect multiple regions, sustained surveillance, rapid diagnostics, and

coordinated responses across affected states will be crucial to controlling future outbreaks.
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Figure 1: Suspected and Confirmed Cases Recorded from EPI week 1 to week 33.
Year-on-Year Comparative Analysis of Disease Outbreak Indicators: Significant

Reductions in Cases, Fatalities, and Geographic Spread (2023-2024)

Figure 2 provided highlights a year-on-year comparison between 2023 and 2024 on
several key health indicators related to a disease outbreak. The number of suspected cases has
decreased significantly from 1,182 in 2023 to 802 in 2024, indicating a 32% reduction. This
decline could imply better awareness, improved public health measures, or effective
containment strategies. However, despite the decrease in suspected cases, the burden of
disease remains notable, with a significant number of people still being suspected of having
the illness. Confirmed cases of the disease also show a notable reduction, dropping from 98
in 2023 to 40 in 2024, a decrease of over 59%. This substantial decline in confirmed cases
could suggest that interventions aimed at controlling the disease have been effective. It could
also indicate improved testing and diagnostic measures, reducing the likelihood of false
positives or over-reporting in 2024 compared to the previous year. There were no reported
deaths among confirmed cases in 2024, as opposed to two deaths in 2023. The case fatality
rate (CFR) dropped to 0.0% in 2024, down from 2.0% in 2023. This drop in fatalities is a

positive sign, suggesting that treatment protocols, healthcare capacity, or the overall
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management of the disease has improved, possibly leading to better patient outcomes and a
reduction in disease severity or mortality. In terms of geographical spread, the number of
affected states with confirmed cases has decreased from 25 plus the Federal Capital Territory
(FCT) in 2023 to 19 plus the FCT in 2024. This reduction implies that the disease is being
contained in fewer regions, further indicating the success of control measures. The fact that
fewer states are reporting confirmed cases points to a localized containment strategy that
could have helped curb the spread. Finally, at the local government area (LGA) level, the
number of affected LGAs has dropped from 65 in 2023 to 30 in 2024. This reduction
highlights significant progress in limiting the disease’s spread within communities. A more
focused approach, targeted interventions, or improvements in local healthcare delivery could
have contributed to this outcome, minimizing the overall public health impact across the
country. Overall, the data reflect positive trends in disease control and management from

2023 to 2024.

Epidemic Data Comparison for 2024 and 2023
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ure 2: Shows the comparison between 2024 and 2023 across key metrics such as suspected cases,
confirmed cases, deaths, case fatality rates, and the number of states and local government areas
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affected by confirmed cases of Mpox.

3.3 Age-Based Analysis of Disease Outbreak Trends: Shifts in Vulnerability and Case
Distribution Across Age Groups (2017-2024)

Figure 3 presents data on the distribution of cases across different age groups from
2017 to 2024. In the age group of 0-10 years, the number of cases varied significantly over
the years, with a low point in 2020 (zero cases) and a peak in 2022 with 47 cases. The
numbers dropped slightly in 2023 (21 cases) and 2024 (14 cases). The total for this age group
across all years is 174, with a notable increase in recent years compared to earlier ones. This
trend suggests that younger children have been increasingly affected in recent years,
indicating a shift in the vulnerability of this population. For the 11-20 years age group, the
trend also shows fluctuations. After a low of zero cases in 2020, there was a rise to 50 cases
in 2022, with a subsequent decline to 8 cases in 2023 and 6 cases in 2024. The total cases for
this group over the years amount to 158, with the most significant increases in 2022. The data
might suggest improved containment measures for this age group post-2022, though it also
points to an earlier surge in cases that needs further attention. In the 21-30 years age group, a
similar trend is observed, with a peak in cases in 2022 (73 cases) followed by a sharp decline
in 2023 (24 cases) and further reduction in 2024 (6 cases). The total number of cases for this
group over the period is 291, the highest among all age groups. This age group represents the
most affected population, which might imply higher exposure rates due to work, social
activities, or other factors, particularly in 2022. The 31-40 years age group also shows a
substantial number of cases, particularly in 2022 when there were 100 cases, the highest for
this age group in the dataset. The number of cases declined to 21 in 2023 and 8 in 2024. The
total number of cases for this age group is 316, making it the second-most affected group
after the 21-30 years. The data suggests that people in their 30s are consistently at high risk,
which could be due to occupational exposure, family responsibilities, or other lifestyle

factors. In older age groups (41-50 years and above 50 years), the case numbers are
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significantly lower. The 41-50 years group had a peak in 2022 with 36 cases and a total of
145 cases over the period. Meanwhile, the above 50 years group recorded a total of only 42
cases, with a notable absence of cases in several years. These lower numbers may suggest
that older individuals are either less exposed or more effectively shielded from risk. However,
the data may also reflect underreporting or lower detection rates in these age groups. The
implications of this data are important for public health strategies. The surge in cases among
younger and middle-aged adults in recent years suggests targeted interventions may be
needed for these groups. Furthermore, the consistent vulnerability of people in their 20s and
30s implies that this group may require more focused attention in prevention efforts.

Cases by Age Group from 2017 to 2024
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Figure 3: Summarizes the age distribution of confirmed Mpox cases from 2017 to 2024.
3.4 Regional Disparities in Disease Outbreaks Across Nigerian States (2017-2024)

Figure 4 provides an overview of case distributions across various Nigerian states
from 2017 to 2024. Lagos leads with a total of 246 cases during the period. The highest spike
occurred in 2022 with 63 cases, followed by a steep decline to 1 case in 2024. This dramatic

fluctuation indicates that Lagos, as a major metropolitan center, is highly susceptible to
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outbreaks, possibly due to its dense population and significant economic activities. The
decrease in 2024 could reflect effective containment and public health measures. Rivers and
Bayelsa both recorded a total of 95 cases, though their patterns differ. Rivers saw a peak in
2017 with 25 cases and a general decline afterward, while Bayelsa experienced steady cases
each year, with notable peaks in 2017 and 2021. These two states, both in the Niger Delta
region, may share common risk factors, such as environmental and socioeconomic conditions
that facilitate disease spread. However, the data from 2024 shows that both states recorded
very low cases, suggesting improvements in health surveillance and interventions. Abia and
Delta present lower totals of 68 and 65 cases, respectively. Abia's numbers show a significant
surge in 2022 with 22 cases, after being relatively unaffected in prior years. In contrast,
Delta’s case distribution shows more consistency, peaking in 2021 with 9 cases. Imo, with a
total of 59 cases, saw its highest increase in 2022 with 17 cases, followed by significant
decreases in subsequent years. These states, primarily in the southeastern and southern
regions of Nigeria, show varying trends, but the spikes in 2022 suggest a regional outbreak
that may have been linked to localized factors like healthcare access or public health
practices. Ogun, Edo, and Ondo had fewer cases overall, with Ogun and Edo recording totals
of 58 and 41 cases, respectively, and Ondo showing 42. These states saw moderate
fluctuations, with significant case numbers in 2022. The data for these states indicates that
while they experienced some impact, they are not as consistently affected as more populous
states like Lagos or Rivers. The low number of cases in recent years might indicate either
successful prevention measures or underreporting.

The rest of the states, including FCT, Anambra, and several northern states like Kano
and Borno, generally report lower numbers of cases. Some states, such as Adamawa and
Plateau, experienced isolated spikes in 2022, while others like Kebbi, Gombe, and Yobe

showed minimal or no cases across the years. These states may have had fewer outbreaks due
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to geographical, demographic, or healthcare system differences, though some fluctuations,
particularly in 2022, may suggest local outbreaks that were effectively contained in later
years. Overall, the implication of the data is that there are significant disparities in the
number of cases reported across Nigerian states, with metropolitan and coastal areas being
more prone to outbreaks. The spikes in cases in 2022 across many states may indicate a
widespread event, possibly linked to environmental or health system factors that were better
controlled by 2024. The variability in cases also highlights the need for tailored public health

interventions based on regional needs.
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Figure 4: Shows detail state-wise distribution of confirmed Mpox cases per state across the years,
combining data from 2017 to 2024.

3.5 Mpox Activity in Nigeria (Epi Week 1-33, 2024): Trends in Suspected and Confirmed
Cases with Regional Variations.
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Figure 5 displays the trends in suspected and confirmed Mpox cases in Nigeria from

Epi Week 1 to 33, 2024. The figure uses yellow bars to represent the total number of
suspected cases each week and red portions within the bars to indicate confirmed cases. The
data reflects weekly fluctuations in Mpox activity, with peaks observed at specific intervals.
The highest peak in suspected cases occurred in Bayelsa, with eight suspected cases during
Epi Week 33. Lagos followed with three suspected cases, while Enugu, Akwa Ibom, and Abia
each reported one suspected case. Only Akwa Ibom confirmed a single case during that same
week. One noticeable trend is the significant gap between suspected and confirmed cases.
Despite large numbers of suspected cases, only a small proportion of these cases are
confirmed. This trend suggests that a majority of the suspected cases do not meet the criteria
for confirmation, possibly due to over-reporting as a precautionary measure or
misidentification of symptoms that resemble Mpox but may be caused by other illnesses. The
discrepancy between suspected and confirmed cases points to the effectiveness of the
diagnostic processes, although it may also highlight the need for improved case identification
measures to reduce false suspicions. The distribution of suspected cases across states is
uneven, with Bayelsa standing out as the most affected. The state recorded the highest
number of suspected cases, potentially indicating a localized outbreak or a higher
vulnerability to Mpox transmission in the region. In contrast, states like Lagos and Enugu
reported significantly fewer cases, suggesting better containment or lower transmission rates.
These differences may reflect variations in public health interventions, community behaviors,
or levels of public awareness about Mpox prevention and control strategies. Akwa Ibom’s
confirmation of one case in Epi Week 33, down from two in the previous week, indicates a
reduction in the number of confirmed cases. This drop might reflect effective containment
measures within the state or a decline in the spread of the virus. However, the continuous

reporting of suspected cases across multiple regions, despite the decrease in confirmations,
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underscores the persistent threat of Mpox transmission.
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It suggests the need for ongoing

surveillance, early detection, and coordinated response efforts to prevent further outbreaks.

The implications of this figure are significant for public health planning in Nigeria. The

concentration of suspected cases in specific regions, like Bayelsa, highlights areas that may

require targeted interventions, including enhanced surveillance, resource allocation, and

community education. Moreover, the disparity between suspected and confirmed cases points

to the importance of maintaining robust diagnostic capacity to prevent misreporting and to

ensure that only verified cases are treated as confirmed outbreaks. This figure also

underscores the need for sustained public health vigilance to mitigate the impact of Mpox and

control its spread across the country.
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Figure 5: Captures the weekly trends for both suspected and confirmed Mpox cases from Week 1 to

Week 33, 2024.

3.6 State-Level Analysis of Confirmed Disease Cases in Nigeria: Trends from 2017 to 2022

https://preprints.jmir.org/preprint/67534

[unpublished, non-peer-reviewed preprint]



JMIR Preprints Elemuwaet d

and Surge in 2022

Figure 6 compares the confirmed cases of a disease from January 1 to September 4,
2022, with the total confirmed cases from September 2017 to September 4, 2022, across
Nigerian states. Lagos remains the most affected state, with 63 confirmed cases in 2022
alone, bringing its total to 93 cases over the five-year period. This suggests a sharp increase
in 2022, indicating that Lagos, as Nigeria's largest city and economic hub, continues to be
highly vulnerable to outbreaks, likely due to high population density and increased mobility
of people. Rivers, Bayelsa, and Delta follow, each with 19, 19, and 15 confirmed cases in
2022, respectively, and total case counts of 71, 62, and 44 over the five-year period. These
three southern states, particularly in the oil-rich Niger Delta region, have shown consistent
cases, with moderate increases in 2022. This highlights the persistent public health challenges
in the region, possibly linked to environmental and infrastructural factors that make disease
control more challenging in these areas. Several other states like Edo (16 cases in 2022), Abia
(22), Imo (17), and Ondo (24) saw significant spikes in 2022, contributing to their total case
counts of 26, 25, 25, and 24, respectively. These numbers suggest that these states were
relatively unaffected before 2022 but experienced a marked increase in confirmed cases
during the year. This trend could indicate a regional outbreak or an increase in case detection
efforts during this period, signaling the need for targeted interventions in these southeastern
and southwestern regions. In states like Cross River, FCT, Adamawa, and Ogun, the number
of confirmed cases remains moderate. Adamawa and Ogun, for instance, both reported 15 and
12 cases by 2022, contributing to their total of 15 and 13 confirmed cases over five years.
Other states, such as Anambra and Oyo, recorded a relatively small number of cases both in
2022 and over the longer period, indicating that while these states were affected, they are not
the most heavily impacted. This may reflect effective containment measures or lower risk

factors in these regions. Many northern states, including Gombe, Kwara, Kano, Katsina, and
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Taraba, each reported five confirmed cases by 2022. States like Enugu, Borno, Ekiti, and
Niger showed even lower numbers, with some having zero cases in 2022 but still contributing
minimally to the total case count over the years. These states appear to be less affected by the
outbreak overall, though it is important to ensure continued monitoring and preventive
measures to avoid potential future surges. The minimal case numbers in these areas might
reflect lower transmission rates, geographic isolation, or effective public health interventions.
In summary, the data indicates that the outbreak has been concentrated in certain states,
particularly Lagos and several southern regions. The increase in cases in 2022 across various
states highlights ongoing public health challenges, suggesting the need for improved
surveillance, healthcare infrastructure, and targeted interventions in more vulnerable areas.
The variability in case numbers also reflects differing risk factors and healthcare capacities

across Nigeria’s states.

Confirmed Mpox cases in each state both for 2022 and cumulatively from 2017 to 2022
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6: Shows the confirmed Mpox cases in each state both for 2022 and cumulatively from 2017

to 2022.
3.7 Age and Gender Distribution of Confirmed Disease Cases in Nigeria: Trends from 2017

to 2023 with Focus on 2023

Figure 7 provides a breakdown of confirmed disease cases by age group and gender
for 2023, as well as the cumulative total from 2017 to 2023. In the 0-10 years age group,

there were 18 cases in 2023, with a slight male predominance (10 male cases and 8 female
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cases). Over the period from 2017 to 2023, a total of 61 cases were recorded, with males
accounting for a larger proportion (47 cases) compared to females (14 cases). The higher
number of male cases may reflect a greater exposure or vulnerability among young boys,
potentially due to behavioral or biological factors. In the 11-20 years age group, there were
16 cases in 2023, with 12 male and 4 female cases. From 2017 to 2023, a total of 71 cases
were recorded, with males again having a higher number of cases (50 males versus 21
females). This trend of male predominance continues into adolescence, suggesting that boys
and young men may be at higher risk during this developmental stage. The lower number of
female cases could point to different behavioral patterns, perhaps with boys more likely to
engage in activities that increase their risk of exposure. For the 21-30 years age group, 20
cases were reported in 2023, with 14 males and 6 females. Over the seven-year period, the
total number of cases was 147, split relatively evenly between males (73) and females (74).
This near-equal gender distribution implies that both men and women in their 20s face similar
levels of risk. The high total case count for this age group suggests that people in their 20s
may have a higher degree of exposure, likely due to increased social interaction, work
responsibilities, or other risk factors related to their lifestyle. In the 31-40 years age group,
there were 26 cases in 2023 (16 males and 10 females), while the cumulative number from
2017 to 2023 was 182, with 100 male cases and 82 female cases. The slightly higher number
of male cases suggests that men in their 30s may be at a somewhat greater risk than women,
possibly due to occupational factors or greater mobility. The large number of total cases for
this group highlights that this population continues to face significant exposure to the disease.
The 41-50 years age group had 12 cases in 2023 (8 males and 4 females), and a total of 69
cases from 2017 to 2023 (36 males and 33 females). While the male-to-female ratio is more
balanced in this age group, the total number of cases is lower compared to younger groups,

indicating that individuals in this age range may be less exposed or at lower risk. This could
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be due to more stable lifestyles, reduced mobility, or other factors that reduce their likelihood
of contracting the disease. In the 51-60 years age group, there were only 2 female cases in
2023, bringing the total number of cases from 2017 to 2023 to 14 (12 males and 2 females).
The very small number of cases in this older age group indicates that either they are less
exposed to the risk factors associated with the disease, or that their immune systems or
behaviors result in lower transmission rates. However, the gender disparity, with males
experiencing significantly more cases than females over time, raises questions about why
older men are more vulnerable. Overall, the data suggest that men tend to be more affected by
the disease across all age groups, with the 21-40 years age range particularly at risk. This
could have implications for public health interventions, which may need to target men,
especially in younger and middle-aged demographics, more aggressively. Meanwhile, the
relatively lower number of cases among women and older individuals may reflect differences

in risk exposure, behavioral patterns, or healthcare access that require further exploration.
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Figure 7: Shows the age and sex distribution of confirmed Mpox cases from January 2023 to
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September 2023 and September 2017 to September 2023

3.8 Yearly Comparison of Weekly Mpox Case Data (2021-2024): Trends in Suspected and
Confirmed Cases

Table 1 presents weekly data on suspected and confirmed cases of Mpox disease
across 2024, 2023, 2022, and 2021. In Week 1, 2024 saw 10 suspected and 1 confirmed case,
a slight increase compared to 2023's 8 suspected and 2 confirmed cases. However, 2022 had
the highest numbers with 15 suspected and 4 confirmed cases, while 2021 reported 5
suspected and 1 confirmed case. This pattern shows a general reduction in cases from 2022
onwards, implying improved disease control and awareness over time. In Week 2, there were
12 suspected and 2 confirmed cases in 2024, similar to the numbers in 2021. In 2023, there
were fewer suspected cases (6) but one confirmed case, while 2022 had 10 suspected and 3
confirmed cases. The relative stability of numbers across years suggests that early-year
disease patterns may fluctuate due to environmental or behavioral factors, but generally,
containment is improving. In Week 3, 2024 recorded 15 suspected and 1 confirmed case,
which is higher than the 2023 data (9 suspected and 3 confirmed cases). The 2022 and 2021
data show slightly higher confirmed cases, with 12 suspected and 2 confirmed in 2022, and 6
suspected and 2 confirmed in 2021. The 2024 spike in suspected cases could indicate a
resurgence, which would require close monitoring. By Week 4, 2024 had 13 suspected and 2
confirmed cases, close to the figures from 2023 and 2022, which show a minor increase in
confirmed cases. 2021's numbers were also similar, with 9 suspected and 2 confirmed cases.
This consistency across years highlights that certain periods experience stable transmission
levels, with no major outbreaks occurring around this time of year. Week 5 shows a
significant increase in 2024, with 18 suspected and 3 confirmed cases, higher than in 2023
(10 suspected, 1 confirmed). This increase follows a pattern similar to 2022 (20 suspected, 5
confirmed), which could indicate that the disease tends to peak during this period. The rise in
suspected cases during Week 5 across multiple years may point to seasonal or behavioral
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factors influencing transmission rates. In Week 6, 2024 records a moderate decline in cases
compared to Week 5, with 11 suspected and 1 confirmed case. This is a slight improvement
compared to 2023, which saw 12 suspected and 3 confirmed cases, while 2022 had higher
numbers (17 suspected and 4 confirmed). The drop in 2024 suggests effective control
measures, but the fluctuation indicates that vigilance is still required. By Week 7, there is a
sharp rise in suspected and confirmed cases for 2024, with 20 suspected and 4 confirmed,
aligning with 2022's peak (25 suspected, 6 confirmed). This trend shows that Week 7 often
experiences spikes in transmission, signaling the need for heightened preparedness and
intervention strategies during this period across the years. Week 8 in 2024 maintains a high
number of suspected cases (19) but records 3 confirmed, which is similar to 2023's data. The
2022 and 2021 figures are also consistent, suggesting a stabilization of cases during this time
of year. While the number of suspected cases remains high, the decrease in confirmed cases
indicates improvements in diagnosis and management.

In Week 9, the 2024 figures (22 suspected, 5 confirmed) are higher than 2023 but
similar to 2022 and 2021. This period tends to show higher transmission levels, as seen in
both current and previous years. Public health responses may need to focus on identifying the
causes of these spikes to reduce cases in subsequent years. Week 10 shows a continued rise in
suspected cases for 2024 (24 suspected), though confirmed cases remain at 3. This suggests
that while the number of suspected cases is increasing, effective diagnosis and containment
measures are preventing higher confirmed cases, contrasting with the higher confirmed
numbers in 2022 (28 suspected, 7 confirmed). The overall trend from Weeks 11-14 shows
fluctuating but generally stable numbers across 2024 and previous years. 2024 maintains a
lower confirmed case count in comparison to prior years, indicating effective management of
the disease. The slight peaks seen in 2022 and 2021 highlight the importance of maintaining

surveillance to prevent future outbreaks. From Weeks 15-20, the table shows occasional
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spikes in suspected cases, particularly in Week 18 for 2024, with 22 suspected and 3
confirmed cases. This aligns with patterns from 2022 and earlier, suggesting that mid-year
outbreaks are common. The continued vigilance and response to these patterns will help keep
confirmed cases at bay, as seen by the relatively low numbers in 2024. Hence, the data for
Weeks 21-25 shows a steady decline in cases for 2024, with lower numbers of both suspected
and confirmed cases compared to 2022. This reflects an overall improvement in control and
management efforts, though some fluctuations in numbers, such as in Week 23, highlight
areas where interventions may need to be intensified. Finally, in Weeks 26-33, there is a
continued drop in both suspected and confirmed cases for 2024, with most weeks reporting
low numbers, especially compared to previous years like 2022 and 2023. The consistent
decline toward the latter part of the year suggests that the peak transmission periods occur
earlier in the year, and containment measures are becoming more effective as the year
progresses. Thus, this data suggests that while disease transmission fluctuates throughout the
year, certain periods consistently see higher suspected and confirmed cases (Weeks 5-10 and
Week 18), likely due to seasonal, environmental, or behavioral factors. The decline in both
suspected and confirmed cases in 2024, compared to previous years, indicates that public
health interventions are improving, but vigilance is needed, especially during high-risk
weeks. The spikes in suspected cases in mid-year highlight the importance of early detection,
public health education, and preventive measures to prevent outbreaks during these periods.

Table 1: Shows the epidemic curve of suspected and confirmed Mpox cases across different

years (2021 and 2024)

Suspected Confirmed Suspected Confirmed Suspected Confirmed Confirmed
Epidemiological Suspected

Cases Cases Cases Cases Cases Cases Cases
Week Cases (2021)

(2024) (2024) (2023) (2023) (2022) (2022) (2021)
Week 1 10 1 8 2 15 4 5 1
Week 2 12 2 6 1 10 8
Week 3 15 1 9 3 12 2 6 2
Week 4 13 2 11 2 14 3 9 2
Week 5 18 3 10 1 20 5 11 3
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Suspected Confirmed Suspected Confirmed Suspected Confirmed Confirmed
Epidemiological Suspected

Cases Cases Cases Cases Cases Cases Cases
Week Cases (2021)

(2024) (2024) (2023) (2023) (2022) (2022) (2021)
Week 6 11 1 12 3 17 4 10 3
Week 7 20 4 9 2 25 6 12 4
Week 8 19 3 15 4 18 4 14 5
Week 9 22 5 10 2 22 5 13 3
Week 10 24 3 13 3 28 7 15 4
Week 11 14 2 12 1 16 4 17 3
Week 12 16 1 9 2 20 5 12 2
Week 13 18 3 7 2 12 4 11 2
Week 14 12 2 8 1 14 3 13 3
Week 15 10 1 6 2 13 2 9 2
Week 16 16 2 12 3 15 3 8 1
Week 17 18 4 9 1 20 5 12 3
Week 18 22 3 15 4 22 6 11 3
Week 19 19 2 10 2 18 4 10 2
Week 20 14 3 13 3 23 5 9 1
Week 21 16 1 12 2 21 4 14 2
Week 22 20 2 9 1 17 3 12 3
Week 23 17 3 8 2 14 2 15 4
Week 24 15 2 11 1 16 4 10 3
Week 25 12 1 7 2 13 3 9 2
Week 26 10 0 8 1 11 3 12 3
Week 27 9 1 6 0 10 2 10 1
Week 28 7 0 9 1 9 1 8 1
Week 29 8 1 4 1 7 1 7 1
Week 30 10 2 5 2 12 3 6 1
Week 31 12 1 4 1 14 2 9 1
Week 32 15 2 6 1 11 1 11 2
Week 33 15 1 3 0 7 0 10 1

3.9 Trends in Disease Cases by Age and Gender (2022-2024): Analysis of Reduction and
Gender Disparities

The 0-10 years age group shows (Figure 8) an equal number of male and female cases
for both 2024 and 2023, with 10 male and 8 female cases, totaling 18 cases in both years.
This is a decrease from the cumulative total from 2022 (61 cases) and 2017-2021 (28 cases).
The consistent case numbers in recent years, combined with the overall decline, suggest
improvements in managing and controlling the spread of the disease in younger populations.

However, ongoing attention is needed to maintain these levels. For the 11-20 years age group,
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the case numbers remain stable across 2024 and 2023, with 12 male and 4 female cases in
both years, totaling 16 cases each year. This is significantly lower than the 2022 total (71
cases), and even lower than the cumulative total from 2017-2021 (41 cases). The stability and
reduction in this group reflect effective interventions, although the difference in male and
female cases suggests possible variations in exposure or susceptibility between genders that
should be further explored. In the 21-30 years age group, 2024 and 2023 show identical
figures, with 14 male and 6 female cases, resulting in 20 total cases each year. These figures
are significantly lower than the high numbers recorded in 2022 (147 cases) and the total from
2017-2021 (147 cases). The sharp reduction in cases for this group suggests that targeted
public health measures, particularly for young adults, have been successful, though the
consistent male-female ratio indicates ongoing similarities in exposure or risk across genders.
The 31-40 years age group has the same number of cases for 2024 and 2023, with 16 male
and 10 female cases, totaling 26 cases each year. This is a marked decrease from the 2022
total (182 cases) and aligns with the cumulative figure from 2017-2021 (182 cases). The
stability in recent years indicates that interventions have had a sustained impact on reducing
transmission, but the higher number of male cases may point to occupational or lifestyle
factors affecting this demographic more than others. In the 41-50 years age group, 2024 and
2023 both record 8 male and 4 female cases, resulting in 12 total cases per year. This is
consistent with previous years, as 2022 reported 69 cases, and 2017-2021 saw 69 cases as
well. The uniformity in the data over time highlights that this age group remains relatively
stable in terms of case numbers, but the trend of more male cases may indicate gender-
specific risk factors that warrant further investigation. Finally, for the 51-60 years age group,
2024 and 2023 each show only 2 female cases and no male cases, totaling 2 cases per year.
This is significantly lower than the 2022 total of 14 cases and the 2017-2021 total of 14 cases.

The absence of male cases in both 2024 and 2023, combined with the low number of female
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cases, suggests that older adults are at reduced risk or are benefiting from protective
measures, such as vaccinations or reduced exposure. Thus, the data indicates a general
decline in cases across all age groups from 2022 to 2024, suggesting effective public health
interventions and improved disease control. The differences in male and female case numbers
across multiple age groups imply that gender-specific factors may influence disease
transmission, exposure, or susceptibility, warranting further research and potentially tailored
interventions. Moreover, the significant reduction in cases among younger and middle-aged
adults highlights the success of ongoing disease management strategies. However, sustained
efforts are needed to maintain these gains and address any disparities between male and

female cases.

Confirmed Cases by Age Group and Year

Male Cases (2024)
—e— Female Cases (2024)
—e- Total Cases (2024)
Male Cases (2023)
Female Cases (2023)
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ure 8: Shows the age and sex distribution of confirmed Mpox cases across different years from 2017
to 2024, including data from 2024, 2023, 2022, and the period 2017-2021.

3.10 Sustained Reduction in Confirmed Disease Cases: A 47% Drop from 2023 to 2024

Reflecting Effective Public Health Interventions
In 2024, there have been 40 confirmed cases reported so far (Figure 9). This is a

significant reduction compared to previous years, reflecting the success of health measures
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implemented to control the spread of the disease. While the year is ongoing, the lower case
numbers at this stage are a promising indicator that the situation is being managed more
effectively, possibly due to public health initiatives or vaccination programs. For 2023, 98
confirmed cases were reported, which is much higher than the current count for 2024 but still
represents a decrease from the 762 cases recorded in 2022. The drop in cases between 2022
and 2023 could indicate that interventions were ramped up after the high number of cases in
2022. The fact that the number still exceeded previous years implies that more work was
needed to control the outbreak. In 2022, there was a sharp spike with 762 confirmed cases,
far exceeding any other year in the dataset. This surge may have been caused by factors such
as increased transmission rates, new variants of the disease, or gaps in public health
responses. The high case count in 2022 likely prompted stronger measures in subsequent
years, as reflected in the drop in cases in 2023 and 2024. From 2017 to 2021, the confirmed
cases varied, with the highest being 88 in 2017 and the lowest at 8 in 2020. These
fluctuations suggest that while the disease was a recurring issue, the scale of outbreaks varied
year by year. The relatively lower numbers compared to 2022 could be a result of better
disease management or lower transmission rates during those years. The total confirmed
cases from 2017 to 2024 amount to 1,126 cases. This cumulative figure demonstrates the
ongoing presence of the disease over time, with significant variability in the number of cases
per year. The spike in 2022 heavily contributes to this total, but the declining numbers in
2023 and 2024 show that efforts to control the disease have been increasingly effective,
though continued vigilance is needed to maintain progress. The overall trend of the figure
highlights the cyclical nature of the disease outbreaks, with 2022 standing out as a
particularly severe year. The significant reduction in cases in 2023 and 2024 suggests that
public health measures, potentially including vaccination or improved treatment protocols,

have played a crucial role in managing the disease. However, the data also underscores the
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need for sustained disease surveillance and response mechanisms to prevent future surges like

the one observed in 2022.

Confirmed Cases by Year (2017-2024)
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Figure 9: Provides a summary of the annual distribution of confirmed Mpox cases by year from
2017 to 2024.

3.11 Geospatial Mapping and Trend Analysis of Mpox Cases in Nigeria: Insights from 2017
to 2024

Figure 10 below shows a series of maps highlighting the distribution of monkeypox
(Mpox) cases across Nigeria over different time periods, primarily focusing on states with
suspected and confirmed cases. For the overview of cases in 2024, the first map shows the
distribution of suspected and confirmed Mpox cases across Nigerian states from January
2024 to the present. This visualization is critical as it gives an updated picture of the current
situation, enabling health authorities and policymakers to identify regions with the highest
burden of Mpox and tailor intervention strategies accordingly. For the 2023 Mpox case
distribution, the second map reflects the situation from January 2023 to the end of the year.
By comparing this map with the 2024 data, health officials can analyze trends in case

progression or containment. Regions that show a decrease in cases could indicate successful
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intervention measures, while areas with increasing cases could be flagged for additional
resources or investigation. The third map details Mpox case distribution from January 2022 to
date, encompassing 30 states. This year marked significant Mpox activity in Nigeria, and
reviewing this map alongside the subsequent ones can provide insight into how the disease
has shifted across the country. It also enables a multi-year perspective on the persistence of
Mpox in different regions. The map from December 2018 offers a historical baseline for
monkeypox distribution in Nigeria by state and local government area (LGA). This data
serves as a reference for understanding how the disease evolved over the years, allowing
public health officials to pinpoint regions that have consistently been hotspots and compare
the effectiveness of interventions over time. For the early outbreak mapping in 2017, the
report also includes maps showing suspected and confirmed cases from epidemiological
weeks 36 to 51 in 2017. This period coincides with the early phase of Nigeria’s monkeypox
outbreak, making it an essential dataset for tracking the initial spread and establishing a
foundation for future outbreak management and containment strategies. For the geospatial
analysis of LGA distribution, the map shows the distribution of Mpox cases by LGA as of
December 2017, offering a granular view of the outbreak's impact at a local level. Localized
data is crucial for directing targeted interventions, as it allows health officials to concentrate
resources in the most affected areas and develop community-specific health education and
containment measures. Similarly, mapping geo-coordinates of Mpox cases, the report
includes a geo-coordinate-based map displaying the distribution of Mpox cases between
epidemiological weeks 36 and 51. This detailed geographic mapping provides a more refined
analysis of how Mpox spread across specific locations, down to individual households or
local communities. Such detailed data can aid in tracking transmission patterns and
understanding how human movement or environmental factors contribute to the spread. In

summary, the map visual clarity allows health authorities to better understand the spatial
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distribution and progression of Mpox over time. While, these maps collectively provide
essential insights into the spatial and temporal distribution of Mpox in Nigeria. Their
implications are significant for outbreak management and preparedness. Policymakers can
use this data to assess the effectiveness of previous containment measures and allocate
resources to the most affected regions. The evolution of the outbreak over the years highlights
the need for continuous monitoring and updated strategies to mitigate the disease's impact.
Overall, these maps underscore the importance of geospatial data in controlling infectious
diseases like Mpox. They provide a comprehensive overview that helps in decision-making
processes for public health officials, researchers, and policymakers in Nigeria and beyond.
Hence, this structured, year-by-year and map-by-map analysis provides a cohesive
understanding of the Mpox outbreak’s evolution and underlines the need for continued

vigilance and adaptive strategies in combating the disease.
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Figure 10: Maps of Nigeria showing Suspected & Confirmed MPX Cases By State, LGA, Geo-
coordinate & Year
Key Note
a. Map of Nigeria showing States with suspected and confirmed Mpox Cases from
January 2024 till date.
b. Map of Nigeria showing States with suspected and confirmed Mpox Cases from
January 2023 till date.
c. Map of Nigeria Showing States with Confirmed MPX Cases from January 2022 till
date (30 states)
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d. Map of Nigeria showing the distribution of monkeypox cases by the state as of 13
December 2018

e. Map of Nigeria showing the distribution of monkeypox cases by Local
Government Area as of 13 December 2018

f. Map of Nigeria showing States with suspected and confirmed Monkeypox Cases (Epi-
week 36 to 51, 2017)

g. Map of Nigeria Showing States with Confirmed MPX Cases from September 2017 till
date (32 states)

h. Nigeria Monkeypox Outbreak Distribution by LGA, December 2017

i. Distribution of Nigeria monkeypox cases by geo-coordinate of their residence from
Epi-week 36 © 51

3. Discussion

4.1 Mpox Outbreak Trends and Global Response

The comparison of Mpox cases across six reporting years (2017, 2018, 2021, 2022,
2023, and 2024) as shown in the original dataset highlights trends in suspected and confirmed
cases, fatality rates, and geographical spread. The highest peak occurred in 2023, with 1,182
suspected cases, which aligned closely with 2022's outbreak of 815 suspected cases. In
contrast, the Africa Centres for Disease Control and Prevention (Africa CDC) [2] and WHO's
[1] reports emphasize the broader strategic responses to these surges, such as continent-wide
preparedness and the launch of funding initiatives aimed at curbing the spread of Mpox.
Scholars like Nachega and Feore [33] stress the need for sustained funding, comprehensive
vaccination efforts, and enhanced diagnostic capabilities, reflecting the high transmission
rates seen in 2022 and 2023. The confirmed cases in the original data set also correlate with
the more significant outbreak periods. The high number of confirmed cases in 2022 (318
cases) versus the relatively low number in 2024 (40 cases) indicates the varying severity of
outbreaks. Similarly, WHO's framework for Mpox prevention from 2024-2027, and the €120
million funding appeal for Mpox, both point to a global recognition of the urgency in
controlling these outbreaks, especially in highly affected regions like Africa. The disparities
between years in both the data and the scholarly analysis suggest fluctuating transmission

rates due to changes in surveillance intensity, public health infrastructure, and intervention
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success. The original dataset also notes the number of deaths and the case fatality ratio
(CFR), with 2022 recording the highest CFR at 2.2%, while 2024 and 2021 showed zero
deaths. This mirrors insights from scholars like Yinka-Ogunleye et al., [34] who highlight the
impact of comorbidities such as HIV on Mpox mortality in Nigeria [35]. Effective case
management and vaccination efforts in later years, as indicated by the original data's zero
death count in 2024, underscore how public health interventions are evolving to mitigate
mortality risk, a point that aligns with Africa CDC’s focus on enhanced healthcare worker
protections and strengthened healthcare infrastructure [13-27]. Lastly, the geographical
spread of Mpox in the original data (with 30 states reporting confirmed cases in 2022 and 25
in 2023) underlines the virus's wide-reaching impact. This finding complements the views of
scholars like Owolabi [36] and the WHO, who call for sustained cross-border cooperation,
vaccine manufacturing in Africa, and improved health system resilience [13]. The spread to
multiple states and regions signals a public health challenge that requires not only national
strategies but coordinated efforts at the continental level, a key point in the Africa CDC’s

2024 preparedness plan.

4.2 Mpox Containment Success (2023 vs 2024)

The year-on-year comparison of key health indicators related to the Mpox outbreak in
2023 and 2024 reveals a significant decline in both suspected and confirmed cases, as well as
in geographical spread. The reduction in suspected cases from 1,182 in 2023 to 802 in 2024
(32%) and confirmed cases from 98 to 40 (59%) suggests that containment strategies, public
health awareness, and interventions were effective in curbing the outbreak. This aligns with
the Africa CDC’s [2] declaration of Mpox as a public health emergency in 2024, which led to
a concerted effort to mobilize resources across the continent. Scholars like Adetifa et al. [37]

emphasize the importance of addressing Mpox as a global concern, especially given its
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historical neglect, which could explain the more robust international response by 2024. The
reduction in fatalities, with no deaths reported in 2024 compared to two in 2023, points to
improved clinical management and healthcare capacity, possibly due to better treatment
protocols and access to healthcare. The drop in the case fatality rate (CFR) to 0.0% in 2024
reflects this progress. This improvement mirrors the findings of Sam-Agudu et al., [38] who
argue that disease outbreaks in the Global South often follow predictable patterns of neglect
until the international community steps in. The mobilization of resources and healthcare
personnel in 2024 likely contributed to the improved outcomes seen in the data.
Geographically, the reduction in affected states and local government areas (LGAs) from
2023 to 2024 also indicates a successful containment strategy. With 25 states and 65 LGAs
affected in 2023, compared to 19 states and 30 LGAs in 2024, it’s evident that efforts to
localize and control the spread were effective. This aligns with the WHO’s declaration of
Mpox as a public health emergency in 2024, prompting both national and international efforts
to limit the spread of the disease. Scholars such as Kozlov [39] highlight the need for global
attention to prevent outbreaks from spreading uncontrollably, which Africa successfully
achieved through targeted interventions. Overall, the year-on-year data comparison
showcases a positive trend in Mpox containment and control, supported by global health
institutions and scholarly analyses. The Africa CDC and WHO’s coordinated efforts,
alongside improved local healthcare systems, played a pivotal role in reducing the number of
cases and fatalities. The lessons learned from these outbreaks, as scholars like Pai and Yamey
[40] argue, should continue to inform global health responses, particularly in ensuring that
African nations receive equitable access to vaccines and resources to prevent future outbreaks
[15-20].

4.3 Age-Based Trends in Mpox Cases (2017 to 2024)

The data from Figure 3 presents an analysis of mpox cases across different age groups
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from 2017 to 2024, revealing notable variations in case distribution. The age group of 0-10
years shows fluctuating trends, with a notable peak in 2022 followed by declines in 2023 and
2024. This shift in younger children's vulnerability is echoed in some studies, such as Beeson
et al. [41], who highlight increasing cases among children during mpox outbreaks. However,
the absence of consistent upward trends in other years suggests that these fluctuations may be
tied to specific outbreak events rather than a long-term rise in susceptibility among children.
In comparison, the 11-20 and 21-30 age groups in the dataset show similar patterns of
peaking in 2022 and subsequent decline, mirroring observations in studies by Ogoina et al.
[42] and Low et al. [43]. These scholars emphasize that mpox often disproportionately affects
younger adults, particularly due to behavioral factors such as increased social interactions and
occupational exposure. This aligns with the peak in cases among these age groups in 2022,
although the rapid decline in 2023 and 2024 could suggest the implementation of effective
public health measures, as seen in both the data and scholarly reports. The age group of 31-40
years, which also shows a substantial peak in 2022, supports findings from multiple studies
that middle-aged adults are at a heightened risk due to their broader range of social and
familial responsibilities, which may increase their exposure to the virus. The decline in cases
in this group in 2023 and 2024 aligns with research suggesting that containment measures,
particularly vaccination campaigns targeting high-risk groups, have played a role in reducing
the transmission of mpox [12]. Studies such as that by Rao et al. [44] support this, noting the
effectiveness of pre-exposure vaccination in curbing outbreaks. For older age groups (41-50
and above 50 years), the data shows lower case numbers, a trend supported by Sejvar et al.
[45] and Ogoina et al. [42], who note that older individuals might be less exposed due to
reduced social activities or greater adherence to preventive measures. However,
underreporting could also be a factor, as studies like Nakoune et al. [46] highlight the

challenges in capturing accurate data for older populations, particularly in rural or

https://preprints.jmir.org/preprint/67534 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Elemuwaet d
underserved regions. Overall, the comparison suggests agreement between the figure and
existing literature, especially regarding the importance of targeted interventions for younger
and middle-aged adults.

4.4 Regional Mpox Outbreak Trends in Nigeria (2017-2024): Insights and Global
Comparisons

The case distribution trends of Mpox in Nigerian states from 2017 to 2024, as
presented in Figure 4, can be compared with findings from other scholarly studies on regional
outbreaks. For instance, the spikes in Lagos and other metropolitan areas such as Rivers and
Bayelsa echo similar findings from studies in Central African Republic and Democratic
Republic of the Congo, where urban centers with dense populations and active economic
activity were shown to be highly susceptible to disease spread . Both Nigerian data and
Central African research indicate that metropolitan areas are vulnerable to sudden outbreaks,
followed by potential declines when effective public health measures are implemented, as
seen in the reduction of Lagos cases in 2024. The comparison between trends in Nigerian
states and findings from other regions, such as the Tshuapa Province in the Democratic
Republic of the Congo, also shows some alignment. In both regions, rural or less populated
areas report fewer cases, which could be attributed to geographical isolation, lower
population densities, or fewer points of exposure to the disease . Similar to the isolated
outbreaks reported in Nigerian states like Adamawa and Plateau in 2022, the Tshuapa
Province had localized outbreaks that were effectively managed over time . This points to the
role of localized factors such as healthcare access and public health practices in containing
Mpox. In contrast to some of the Nigerian data, other scholarly studies, like those from Beer
and Rao [47], suggest a broader and more consistent vulnerability in certain regions, where
cases remained high due to persistent ecological or health system challenges . While Nigerian
data shows a steep decline in cases by 2024 in many states, including Lagos and Rivers,

research from Central Africa reports prolonged outbreaks due to limited healthcare resources
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and ecological conditions that continuously expose populations to zoonotic diseases. This
difference could be attributed to Nigeria's relatively stronger healthcare infrastructure in
certain states, which may have facilitated quicker containment. Finally, the fluctuations in
Mpox cases in Nigeria, particularly in 2022, align with global Mpox outbreaks, which were
driven by localized outbreaks in urban centers across Europe and North America during the
same period. These outbreaks were characterized by rapid spikes in densely populated areas
with high mobility, similar to the pattern observed in Lagos and Rivers. Both sets of data
highlight the importance of targeted public health measures in urban areas to prevent
widespread transmission of Mpox.

4.5 Mpox Case Trends in Nigeria: Disparities in Suspected vs. Confirmed Cases (2024)

The comparison between the data on Mpox trends in Nigeria from Figure 5 and the
studies of other scholars reveals both agreements and divergences in terms of case
distribution, diagnostic processes, and public health responses. First, the observed gap
between suspected and confirmed Mpox cases in Nigeria mirrors findings from several
studies that highlight diagnostic challenges. For instance, the work of Su et al. [48] notes
similar discrepancies in case confirmation rates, emphasizing that over-reporting or
misidentification of symptoms can lead to inflated suspected case counts. Similarly, Jezek et
al. [49] (1988) reported issues of misidentification in Zaire, where many suspected cases
were ruled out after diagnostic evaluation, similar to the situation in Nigeria where only a
fraction of suspected cases were confirmed. This agreement highlights the critical need for
robust and reliable diagnostic tools in Mpox case confirmation globally. Secondly, the uneven
distribution of suspected cases across different Nigerian states, with Bayelsa being the most
affected, aligns with historical patterns of localized Mpox outbreaks in rural or high-risk
areas. Jezek et al. [49] and Mutombo et al. [50] documented similar outbreaks in rural areas

of Zaire, where specific regions faced higher infection risks due to environmental and socio-
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economic conditions. In both instances, regional outbreaks point to the need for targeted
interventions and resource allocation, emphasizing that outbreaks are often not uniformly
distributed but are influenced by local factors, such as population density and healthcare
infrastructure. However, the Nigerian trend of significant discrepancies between suspected
and confirmed cases suggests a more pronounced gap than observed in some of the other
studies. For instance, Whitehouse et al. [51] and Beer & Rao [47] noted that while
discrepancies exist in other African regions, confirmation rates were relatively higher, with a
greater proportion of suspected cases being confirmed. This suggests that the diagnostic gap
in Nigeria might be more significant, potentially due to limited resources, testing facilities, or
public health infrastructure in certain regions, a challenge that might not be as severe in
countries like the Democratic Republic of Congo (DRC). Lastly, the data reflecting persistent
suspected cases despite declining confirmed cases underscores the need for continuous
vigilance, which resonates with the global Mpox surveillance protocols advocated by the
WHO [3]. Continuous surveillance, early detection, and prompt response have been critical in
managing Mpox outbreaks, as observed in both Nigeria and other countries like the DRC and
Central African Republic. However, the persistence of suspected cases in Nigeria, particularly
in high-risk states like Bayelsa, suggests that more localized, context-specific interventions
are required to curb further transmission effectively.

4.6 Mpox Trends in Nigeria: Regional Disparities and Public Health Implications (2022)
The analysis of confirmed Mpox cases in Nigeria from January 1 to September 4,
2022, compared to data from September 2017 to September 2022 reveals significant trends in
the distribution of cases across states, particularly emphasizing Lagos as the most affected
region. This observation aligns with findings from other scholars, such as Ogoina et al. [52]
and Yinka-Ogunleye et al. [34], who documented the persistent vulnerabilities in urban

centers like Lagos due to factors such as high population density and mobility. The sharp
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increase in confirmed cases in 2022 suggests an escalating public health challenge, which
correlates with the broader context of increased transmission and exposure in densely
populated urban settings documented in various studies of Mpox outbreaks globally.
Moreover, the data highlights that other southern states such as Rivers, Bayelsa, and Delta
consistently reported moderate increases in confirmed cases, which may be indicative of
underlying public health challenges, similar to those identified in other outbreaks discussed
by researchers like Sampson et al. [53] and Minhaj et al. [54]. The consistent case counts in
these states raise concerns about environmental factors and healthcare infrastructure, echoing
calls from public health experts for enhanced surveillance and intervention strategies in
regions vulnerable to such outbreaks. The findings suggest that the Niger Delta's unique
socio-environmental context contributes to the ongoing challenges in controlling disease
transmission, a theme prevalent in the literature addressing regional outbreaks [10, 11, 19-
26]. The increase in confirmed cases in states such as Edo, Abia, and Imo in 2022 further
emphasizes the need for targeted interventions. This observation resonates with studies
highlighting the role of enhanced case detection efforts and the importance of addressing
outbreaks in previously less affected regions. Research from sources like Kalthan et al. [55]
and Doshi et al. [56] underscores the potential for localized outbreaks in areas with improved
detection capabilities, suggesting that the marked rise in cases in these southeastern and
southwestern states could stem from increased vigilance in case reporting and management.
Such findings call for a nuanced understanding of local epidemiology, as observed in various
documented Mpox outbreaks. In contrast, the minimal confirmed case numbers in northern
states indicate either effective containment measures or lower risk factors for Mpox
transmission in these regions. This variability in case distribution aligns with observations
made by scholars such as Learned et al. [57] and Tchokoteu et al. [58], who noted the

importance of geographic and socio-cultural factors in influencing disease spread. The
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relatively low case counts in states like Enugu and Gombe emphasize the necessity for
ongoing surveillance and preventive measures to maintain low transmission rates, reinforcing
the need for tailored public health strategies that consider the unique epidemiological
landscapes of each region. In summary, the comparative analysis underscores the critical
importance of understanding regional disparities in Mpox cases and the implications for
public health planning and response in Nigeria.

4.7 Gender and Age Dynamics in Monkeypox Cases: Insights from Nigeria and Global
Trends

The comparison between the 2023 confirmed disease cases by age group and gender
in Nigeria and various studies on monkeypox demonstrates both alignment and divergence in
findings, shedding light on the epidemiological trends of this disease. In the Nigerian data,
there is a notable predominance of male cases across all age groups, particularly among
younger populations. This trend aligns with studies such as those by Vallée et al. [59], which
highlight a similar pattern of male cases in specific demographics, suggesting that biological
and behavioral factors may contribute to a higher vulnerability among males to monkeypox.
The findings from the Nigerian study support the assertion that males, particularly in their
teenage years and early adulthood, are at increased risk, possibly due to higher levels of
social interaction and exposure. Conversely, the studies by Antonello et al. [60] and Hoxha et
al. [61] emphasize the occurrence of monkeypox in unique populations, such as women and
children, with cases reported in specific settings like sexual encounters or pediatric cases in
the Netherlands. These insights indicate that while the Nigerian data primarily emphasizes
male predominance, the global perspective on monkeypox reveals that the disease can affect
a broader demographic, including women and children. The differences in findings may
suggest that in Nigeria, the cultural, environmental, and behavioral contexts significantly
influence the disease's transmission dynamics. The cumulative total cases in the Nigerian data

show a significant number of cases among individuals aged 21-30 and 31-40, which
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highlights an active exposure risk during young adulthood. This observation aligns with
findings from the UK Health Security Agency [62] and the World Health Organization [3],
which also noted increased cases among young adults in various global outbreaks. The
relative equality of cases between genders in the 21-30 age group in Nigeria may suggest that
while men are generally more affected, targeted public health interventions could lead to
similar exposure risks for women in this demographic, echoing broader epidemiological
findings across different regions. In conclusion, while the data from Nigeria illustrates a clear
trend of male predominance in monkeypox cases, particularly among younger age groups, it
is essential to recognize the nuanced perspectives offered by global studies. The varying
demographic risk factors underscore the importance of context-specific public health
strategies. Understanding the cultural and environmental factors at play is crucial for
developing effective interventions that address the specific needs of different populations, as
evidenced by the contrasting findings in other regions. This comprehensive view can inform
future public health initiatives aimed at reducing the burden of monkeypox and improving
health outcomes across diverse populations.

4.8 Trends and Implications of Mpox Disease Surveillance: A Multi- Year Analysis

The analysis of Mpox disease cases across various years provides a comprehensive
understanding of trends and patterns over time. The data indicates that while the number of
suspected and confirmed cases generally decreased from 2022 onward, there are notable
fluctuations during specific weeks, particularly Weeks 5-10 and Week 18, suggesting that
seasonal, environmental, or behavioral factors may significantly influence disease
transmission. This aligns with findings from studies like those by Reynolds and Damon [63],
which highlight the resurgence of monkeypox following the cessation of smallpox
vaccination programs, emphasizing the importance of effective public health interventions in

managing outbreaks. The observed consistency in case counts during certain periods across
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multiple years indicates a need for continuous monitoring and timely response strategies to
prevent spikes in transmission. Comparatively, the reported case dynamics are also reflected
in other scholarly work, such as that by Durski et al. [64], which discusses the emergence and
persistence of monkeypox in West and Central Africa. The findings from both studies
emphasize that effective surveillance and public health preparedness are critical in controlling
Mpox outbreaks, particularly in regions with a history of monkeypox cases. In addition, the
focus on early detection and improved disease management strategies, as noted in the current
analysis, resonates with recommendations from the World Health Organization [3] regarding
the need for operational planning in response to monkeypox outbreaks. Moreover, the
fluctuations in suspected and confirmed cases could be indicative of varying levels of
awareness, healthcare access, and preventive measures among the populations studied. The
comparison with global studies, such as those conducted by Shearer et al. [65] and Ladhani
et al. [66], which explore the implications of vaccination and immune response in different
populations, reinforces the idea that localized public health interventions need to be adapted
based on observed trends. The importance of vaccination, particularly in high-risk
populations, is a recurring theme in the literature and supports the notion that strategic
vaccination efforts may mitigate the risk of future outbreaks. In inference, the analysis of
Mpox disease cases provides valuable insights into the changing epidemiology of the disease,
highlighting the need for sustained public health efforts and targeted interventions. The
alignment of findings with existing literature emphasizes the importance of understanding
local transmission dynamics and adapting strategies accordingly. Continued research and
vigilance are essential to address the challenges posed by Mpox and to ensure effective
preparedness for potential outbreaks in the future.

4.9 Evolving Trends in Mpox Cases: Analyzing Age and Gender Disparities in Disease
Management

The analysis of mpox cases among different age groups across the years reflects a
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broader trend of improving disease management and control, as indicated by the data from
2024 and 2023 compared to previous years. The consistent case counts in the younger
demographics, such as the 0-10 years age group, with an equal number of male and female
cases, suggests that public health interventions have successfully mitigated the spread of
mpox in this population. This observation aligns with findings by researchers like Ramirez-
Olivencia et al. [67], who emphasize the effectiveness of targeted strategies in managing
infectious diseases within communities. The declining trends in the 11-20 and 21-30 years
age groups further indicate that similar interventions have yielded positive results, reinforcing
the idea that effective public health measures can lead to significant reductions in disease
transmission [15-17]. However, while the overall reduction in cases is encouraging, the
variations in male and female cases across age groups point to underlying gender-specific
factors that may influence exposure and susceptibility. For instance, the consistent pattern of
more male cases in the 31-40 and 41-50 years age groups raises questions about potential
occupational risks or behavioral differences that warrant further investigation. This notion is
supported by the studies of Eser-Karlidag et al. [68] and Nachega et al. [69], who highlight
the importance of understanding the epidemiological characteristics of diseases to tailor
interventions effectively. Gender disparities in disease prevalence may necessitate more
focused public health campaigns that address the specific needs and vulnerabilities of
different demographic groups [12]. Moreover, the significant decline in cases among older
adults (51-60 years) suggests that preventive measures, including vaccination efforts, have
been effective. The absence of male cases in this age group in 2024 and 2023, combined with
low female cases, could indicate successful public health interventions, such as improved
vaccination coverage, which Damaso [70] argues is crucial in controlling mpox outbreaks.
This finding resonates with the WHO's recommendation for new naming conventions and

strategies to enhance disease awareness and management, ultimately reflecting a shift in
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public health narratives that prioritize community engagement and education [10-12, 15-17].
In decision, the data suggests a positive trajectory in the control of mpox disease, with
substantial reductions in cases across all age groups from 2022 to 2024. However, the
disparities in male and female case counts across various demographics necessitate further
exploration to understand the dynamics of disease transmission better. Continuous public
health efforts are essential to maintain the observed improvements and adapt strategies based
on emerging evidence. The insights from recent studies emphasize the need for a nuanced
approach to disease management that considers gender-specific risks and fosters community
involvement in health initiatives [10-27].

4.10 Progress and Vigilance: Analyzing the Decline of Mpox Cases from 2022 to 2024

The data presented for 2024 highlights a significant reduction in confirmed cases of
mpox, indicating effective public health interventions. With only 40 confirmed cases reported
so far, this suggests a promising outcome when compared to the previous years, particularly
2022, which saw an alarming 762 cases. Such a drastic decrease reinforces the notion that
intensified health measures, possibly including vaccination programs and enhanced public
awareness, have played a crucial role in controlling the spread of the disease. This aligns with
findings from the literature, such as those by Petersen and Damon [71] and Bunge et al. [7],
who emphasize the importance of vaccination and other public health strategies in managing
outbreaks effectively. Moreover, the trend of declining cases is apparent when examining the
year-over-year data, particularly the drop from 98 cases in 2023 to the current figure of 40 in
2024. This contrasts sharply with the numbers recorded in 2022, underscoring the
effectiveness of response strategies initiated in the aftermath of that significant surge. Studies
like those by Alakunle et al. [72] have pointed out that increased awareness and better
response mechanisms contribute to the decline of such infectious diseases. Thus, the current

data seems to validate these scholarly insights, indicating that lessons learned from prior
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outbreaks are now being applied successfully. However, while the overall trend is
encouraging, the cumulative total of 1,126 confirmed cases from 2017 to 2024 suggests that
mpox remains a persistent public health challenge. The spike in 2022, as noted, highlights
vulnerabilities in health systems that could be exploited by new variants or transmission
dynamics. The literature, particularly the WHO reports, emphasizes the need for sustained
vigilance and comprehensive surveillance to prevent future outbreaks. In this context, the
decreasing trend in cases must be viewed cautiously; it does not diminish the necessity for
ongoing public health efforts, as reiterated by the findings of Heymann et al. [73] and the
WHO. Finally, the cyclical nature of mpox outbreaks as indicated by the fluctuations from
2017 to 2024 should serve as a critical reminder for health authorities. Although the current
decline in cases is positive, it is essential to maintain and even bolster public health initiatives
to avoid a recurrence similar to the alarming spike seen in 2022. The studies cited reflect a
broader consensus in the health community regarding the need for proactive measures in
infectious disease control. In deduction, while the current data illustrates progress, it is
imperative to continue applying effective strategies to safeguard against potential future
outbreaks of mpox.

4.11 Geospatial Insights: Tracking the Mpox Outbreak in Nigeria

The comparison between the analysis of Mpox case distribution in Nigeria and
existing scholarly studies reveals a consensus on the importance of geospatial mapping in
tracking infectious disease outbreaks. The detailed maps presented in the report highlight the
temporal and spatial dynamics of Mpox, emphasizing how mapping aids health officials in
identifying high-burden regions and implementing tailored intervention strategies. This aligns
with findings from other studies, such as those by Yinka-Ogunleye et al. [34], which advocate
for robust surveillance systems to understand and mitigate the spread of monkeypox. The

maps from different time periods serve as critical tools for policymakers, echoing the need for
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continuous monitoring and updated strategies as articulated in the literature, including the
WHO reports on outbreak responses. In examining the maps from 2024, 2023, and 2022, the
report effectively illustrates the progression of Mpox cases, noting areas of containment and
rising incidence. Such analysis parallels findings from Doshi et al. [74], which emphasize the
need for strengthened surveillance during outbreaks. The identification of regions showing a
decrease in cases suggests that interventions have had a positive impact, consistent with
recommendations for adaptive strategies based on real-time data analysis. These studies
collectively highlight the importance of historical and contemporary data in guiding public
health responses. The focus on localized data through maps that display Mpox cases at the
local government area (LGA) level is particularly noteworthy. This granular approach allows
for targeted interventions, mirroring the arguments made in the literature regarding the
significance of localized outbreak management strategies. For instance, the work by Kuehn et
al. [75] discusses how infection prevention measures can be better implemented when
tailored to specific communities, reinforcing the necessity of geospatial analysis for effective
public health planning. Finally, the integration of geospatial data into public health
frameworks is vital for managing infectious diseases like Mpox. The report's findings
emphasize the cyclical nature of the outbreak and the need for sustained vigilance and
adaptive strategies. This aligns with the broader scholarly consensus that continuous
monitoring and innovative response mechanisms are crucial for controlling the spread of
infectious diseases. The importance of geospatial data, as highlighted in the report, is
corroborated by various studies, including those by Kraemer et al. [76], which examine the
impact of human mobility on disease transmission, further underlining the necessity for
comprehensive and responsive public health strategies in Nigeria and beyond.

4. Conclusion

The comparative analysis of Mpox cases, deaths, and geographical spread from 2017
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to 2024 reveals significant reductions in the disease's transmission and fatalities, especially
from 2023 to 2024. This drop reflects the success of targeted public health interventions,
including increased surveillance, vaccination campaigns, and improved treatment protocols.
The analysis of age-based trends highlights that younger and middle-aged populations
continue to be more vulnerable, with males disproportionately affected, though both genders
experienced marked declines in cases. Regional disparities in disease outbreaks further
demonstrate that certain states in Nigeria have been consistently more affected than others,
with persistent hotspots demanding ongoing attention. Overall, the trends indicate that while
Nigeria has made substantial progress in curbing Mpox, ongoing efforts must focus on
sustaining and enhancing these gains, particularly in high-risk areas and among vulnerable
demographics. Additionally, the data shows a remarkable shift in the management of Mpox
outbreaks over time. The surge in 2022, which marked the highest number of cases, prompted
aggressive public health responses, leading to the significant decline seen in subsequent
years. The geospatial analysis of the Mpox outbreak further underscores the importance of
region-specific interventions. While some states have shown consistent improvement, others
continue to experience periodic spikes in cases, which may be attributed to environmental,
behavioral, or structural health factors. The decline in cases during 2024, particularly the 47%
reduction in confirmed cases from 2023, reinforces the efficacy of interventions but also
highlights the need for continuous surveillance and response to emerging trends. The overall
trend from 2017 to 2024 demonstrates that Mpox in Nigeria follows a cyclical pattern, with
occasional spikes, as seen in 2022, followed by sustained reductions due to the ramping up of
control measures. This cyclical nature emphasizes the necessity for adaptable public health
strategies that evolve with changing transmission dynamics. The age and gender disparities
observed over the years suggest that more nuanced approaches may be required to address

specific vulnerabilities in different populations. While Mpox transmission is declining, the
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2024 data suggests that certain periods of the year and specific demographic groups remain at
higher risk, reinforcing the importance of continued vigilance and proactive health
interventions. In conclusion, Nigeria has achieved significant progress in reducing Mpox
transmission, especially over the past two years. The steady decrease in cases and geographic
spread, particularly after the peak in 2022, indicates that public health interventions have
been effective. However, the persistence of higher case numbers in certain regions and
demographic groups, notably younger males, suggests that targeted measures are still
required. Moving forward, sustaining these successes will require a focus on surveillance,
vaccination, public education, and gender-specific approaches to addressing vulnerabilities in

transmission and exposure. Graphically, the conclusion is represented (Figure 11) as:

How to further reduce Mpox
transmission and fatalities in
Nigeria?

Continue targeted interventions Strengthen healthcare infrastructure

Address specific
vulnerabilities of high-isk

Reallocate resources to
other pressing public heafth

populations (e.g., younger needs.
males).
Enhance disease surveillance and preparedness Expand health education campaigns
Improve response to Increase awareness and
emerging infectious behavioral change to prevent
diseases. Mpox spread.

Figure 11: How to further reduce Mpox Transmission and Fatalities in Nigeria

5. Recommendation

To maintain and enhance the progress made in Mpox control, it is recommended that
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Nigeria:

Strengthen Surveillance and Response in Hotspots: Focus on enhancing disease
monitoring in regions identified as consistent Mpox hotspots. Early detection of cases
in these areas will allow for timely interventions and help prevent further outbreaks.
Sustain and Expand Vaccination Campaigns: Continue vaccination -efforts,
especially targeting high-risk regions and vulnerable populations such as younger age
groups and males. This will help maintain the decline in cases and reduce the risk of
future surges.

Implement Gender-Specific Interventions: Address the observed gender disparities
in Mpox transmission by developing strategies aimed at reducing the higher
vulnerability of males, particularly in younger and middle-aged groups. Explore the
underlying behavioral, occupational, or biological factors contributing to this trend.
Target High-Burden Communities with Tailored Interventions: Focus on regions
and communities with recurring or high Mpox transmission by improving healthcare
infrastructure, increasing access to medical care, and engaging local populations in
prevention efforts. This includes community-specific health education programs.
Leverage Advanced Geospatial Tools for Disease Mapping: Utilize modern
geospatial analysis to track and manage Mpox outbreaks more effectively. Deploy
mobile health teams and resources based on precise geographic data to optimize the
response in under-served regions.

Integrate Mpox Surveillance into Broader Health Frameworks: Include Mpox
prevention and response within national health policies and immunization programs to
ensure a sustained focus on controlling the disease beyond emergency periods.

Focus on Long-Term Public Health Education: Continue public health campaigns

that emphasize hygiene practices, early detection, and disease prevention, particularly
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in areas where Mpox outbreaks have been most severe.

e Collaborate on Research and International Health Efforts: Foster partnerships
between local and international health organizations to research the causes of gender
and age disparities in Mpox transmission. This collaboration will help develop more
effective, evidence-based interventions and share successful strategies globally.

Summarily, the recommendation is represented graphically (Figure 12) as:

Nigerio’'s Success in Reducing Mpox Cases: &
Public Heaolthh Achievement

Coordinated National Efforts
Mass Vaccination
Inproved Disease Surveillance

Healtihh Education Compaigins

CRINORA:

Reduced Mpox Cases

1,
75

Reallocated Healtihh Resources

Enihanced Healthcare Resilience

fip

Lessoins for Future Disease Control

Figure 12: Nigeria’s success in Reducing Mpox Cases: A Public Health Achievement.
6. Health Significance Statement

The sustained reduction in Mpox transmission and fatalities in Nigeria from 2022 to
2024 represents a major public health success, signaling the impact of coordinated national
efforts to control the disease. Public health interventions, including mass vaccination,
improved disease surveillance, and health education campaigns, have significantly reduced
the number of Mpox cases. The marked drop in confirmed cases between 2023 and 2024 by
nearly 47% is a critical indicator of these efforts' effectiveness. This success demonstrates
Nigeria's growing capacity to manage and contain infectious disease outbreaks, though the

data also highlights areas where further focus is necessary, particularly regarding regional and
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demographic disparities. The reduction in Mpox cases has broader implications for the
nation's health security. The high burden of Mpox cases in previous years posed a significant
challenge to the healthcare system, particularly in under-resourced areas. By reducing the
spread of Mpox, health resources can be reallocated to other pressing public health needs,
enhancing the overall resilience of Nigeria's healthcare infrastructure. Furthermore, the
successful management of Mpox outbreaks showcases Nigeria's ability to respond to other
emerging infectious diseases, reinforcing the need for a comprehensive public health strategy
that incorporates preparedness and rapid response to health crises.

Significantly, the age and gender disparities in Mpox case distribution suggest that
public health responses must be nuanced to address the specific vulnerabilities of different
population groups. The higher incidence of Mpox among younger males, for instance, points
to potential occupational or behavioral factors that need to be addressed through targeted
interventions. These insights into the demographic distribution of cases provide a foundation
for more refined public health strategies that can better protect vulnerable populations and
prevent the spread of Mpox. In conclusion, the Mpox outbreak data from 2017 to 2024
underscores the importance of sustained public health efforts in controlling infectious
diseases. The achievements seen in Nigeria’s fight against Mpox offer valuable lessons for
future disease control efforts, both within the country and globally. By continuing to refine
public health strategies, particularly in high-burden regions and among vulnerable groups,
Nigeria can build on its current successes and further reduce the impact of Mpox on public
health. The declining trends in Mpox cases and fatalities are a testament to the importance of
effective public health interventions and provide a roadmap for continued progress. Thus,

graphically it is represented (Figure 13) as:
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Figure 13: Shows the decline in Mpox Cases in Nigeria (2017 - 2024)
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