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ABSTRACT

Breast cancer incidence in North Central Nigeria has notably surged in the recent past. To investigate the
incidence of breast cancer within Benue State as a distinct entity, an exploratory retrospective study was
conducted to examine the correlation between breast cancer incidence and screening rates across four
selected healthcare facilities in Benue State over a 14-year time frame from 2010-2024. This study involved a
thorough analysis of prior clinical records pertaining to breast cancer, concentrating on the incidence of cases
and the frequency of screening, regardless of the specific programme methodologies employed. The findings
revealed a significant disparity between the incidence of breast cancer and the rates of screening, with a mean
incidence of 31.38 cases and a mere 3.86 cases receiving screening. The research identified a robust positive
correlation between incidence and the number of screened cases, indicating that heightened awareness or
increased incidence may lead to augmented screening initiatives. Nevertheless, the data agrees with the
inconsistencies present in detection methodologies, as certain years exhibited a decline in screenings despite a
flow in incident cases. The results reiterate the essential role of screening in the early detection of breast cancer
and the potential for reducing the prevalence of advanced cases. This research reveals important
consequences for public health approaches designed to enhance screening frequencies among populations
that face a higher risk of breast cancer.
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INTRODUCTION

Breast cancer is a notable health challenge
worldwide, severely influencing women's health and
their comprehensive quality of life (Understanding
Breast Cancer as a Global Health Concern, 2022).
The World Health Organization (WHO) foresees that
by 2050, there will be more than 35 million new
cancer cases identified worldwide, indicating a
remarkable 77% increase in comparison to the
figures noted in 2022 (Saika & Matsuda, 2023) .

In Nigeria, the prevalence of breast cancer has
escalated, with nearly 49% of women over the age of
36 receiving diagnoses, positioning Nigeria as the
second highest in Africa in terms of prevalence. Early
detection through screening is imperative for
enhancing treatment outcomes and survival rates
(Obahiagbon & Uchendu, 2022).

Numerous modalities for breast cancer screening
exist, including mammography, ultrasound, Breast
Computed Tomography (BRCT) and Magnetic
Resonance Imaging (MRI), with each presenting
certain benefits and constraints relevant to particular
situations. In resource-limited regions, particularly
Nigeria, ultrasound has revealed its potential as a
beneficial adjunct to mammography, notably for
younger women and those possessing dense breast
tissues (Ji, 2023) Nevertheless, the advent of Breast
Computed Technology (BRCT) and photon-counting
CT (PCT) is revolutionizing breast screening
technology, potentially improving early detection
rates. The incorporation of these advanced
technologies into existing screening initiatives could
substantially enhance breast cancer outcomes in
Benue State, addressing the pressing need for
effective detection strategies, (Rodriguez, 2022).
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The availability and accessibility of these
technologies differ across various regions in Nigeria.
Breast cancer screening in Benue State poses
particular challenges due to insufficient Breast
screening modalities and awareness (Omisore, et al,
2023). It is essential to confront these obstacles to
enhance early detection and treatment outcomes for
women within the region (Adesokan et al., 2021). As
noted by Ntekim et al.,, 2022, breast cancer is the
most common form of cancer found in young adults
in various cancer registries throughout Nigeria, with a
notably higher rate observed in the Southern parts
than in the North. However, specific statistics for
individual states, including Benue, are absent from
the analysis. An examination in North Central
Nigeria, which included Benue State, established that
malignant breast lesions constituted 33% of breast
biopsy results, with invasive ductal carcinoma
identified as the primary type (Ayo-Aderibigbe et al.,
2022). In the population of North Central Nigeria,
breast cancer is the most frequently diagnosed site-
specific cancer among women, underscoring a
significant proportion of malignant breast lesions
within the studied group (Obahiagbon, & Uchendu
2022). This suggests the urgent necessity for
targeted interventions and awareness campaigns
aimed at improving breast cancer screening and
treatment accessibility in Benue State. It imperative
to enhance activities through non-governmental
organizations to advocate for national policies
regarding the training of personnel for clinical and
self-breast examination, as well as to implement a
nationwide screening program (mammography) to
boost early detection, mitigate the upward trends,
and reduce the mortality rate associated with breast
cancer (Cuoghi et al., 2022)

A scholarly investigation by Olumide et al., 2024,
identifies various risk determinants that contribute to
the rising incidence of breast cancer among the
female population in Nigeria, emphasizing both
modifiable and non-modifiable elements. The
researchers employed statistical analysis utilizing
Fisher's Formula to assess the significance of these
risk determinants. The study produced a remarkable
result indicating that 81% of individuals who had
employed hormonal contraceptives, particularly oral
forms, at any stage in their lives faced a slightly
heightened risk of breast cancer, which highlights the
vital need for the identification and management of
these risk elements to reduce the occurrence of
breast cancer. Efforts to raise awareness and
improve knowledge about breast cancer screening
are crucial for empowering women in Benue State to
engage in preventive practices and seek timely
medical intervention (Ayoola et al., 2022). These
issues outlined by researchers as aforementioned
may be part of the issues in Benue State.

Although comprehensive data and rigorous statistical
analyses pertaining to the incidence and prevalence

of breast cancer in Benue State have been limited
(Sharma, 2020). Emerging research indicates an
escalating concern regarding the rates of breast
cancer incidences in North Central Nigeria, the
region in which Benue State is located. Motivated by
the increasing rates of breast cancer incidence rates
in North Central, this preliminary investigation seeks
to evaluate incidence cases across selected
hospitals in relation to the screening frequencies.
The outcomes of this research will furnish immediate
insights into the present conditions of breast cancer
detection and its screening programs within Benue
State, thereby informing future health policy and
intervention frameworks.

METHODOLOGY

This study is motivated by the prevalence of breast
cancer reported in North Central Nigeria, where
Benue State is located. Our objective is to conduct
an exploratory study to investigate the incidence of
breast cancer cases presented in selected hospitals
within the state. We identified essential variables for
data gathering, including screening modalities and
the documented incidence cases reported by
selected hospitals in Benue State. We established a
timeline for the study spanning from 2010-2024,
enabling us to compile data on the number of breast
cancer incidence cases reported yearly.

To facilitate access to necessary information,
researchers provided letters of introduction from their
affiliations to various hospitals in the state that were
involved in breast cancer diagnosis and screening.
Four hospitals agreed to participate in the exploratory
study, granting us access to their recorded data on
breast cancer patients seeking clinical screening.
Due to confidentiality and various considerations, the
real names of the participating hospitals were omitted
in this report as a condition by those hospitals to
access previous records. For the purpose of this
study, we designated these hospitals as A, B, C and
D respectively, representing real healthcare facilities
in Benue State.

We focused our data collection on the number of
breast cancer cases screened and documented by
each hospital yearly over the designated 14-year
period. To ensure the reliability of our findings, we
implemented rigorous validation protocols. This
involved cross-checking and auditing data against
multiple sources to verify its accuracy. To analyse
the relationship between screening processes and
breast cancer incidence, we meticulously examined
trends in the number of cases identified each year at
each hospital. Our analysis aimed to explain whether
screening practices correlate with the incidence
rates, thereby providing insights that may inform
future healthcare strategies in the state.

This methodology provides the groundwork for a
thorough investigation into breast cancer incidence in
Benue State, offering the potential for substantial
contributions to public health knowledge and cancer
management strategies in Nigeria.
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RESULTS AND DISCUSSION This section provides details of results analysed from
four hospitals in Benue State during a retrospective
analysis.

Table 1: The occurrences of breast cancer incidence and statistical analysis at A Hospital in
conjunction with the cases that underwent screening

SFM 16 6
SFM 22 5
None 51 -
None 39 -
SFM 54 23
None 30 -
None 41 -
SFM 21 -
SFM 50 7
SFM 33 -
None 23 -
SFM 56 26
SFM 58 21
SFM 55 24
Incidence Screened cases

cases of
Breast cancer
37.42 13.62
15.50 8.52
16-58 0-26
r=0.24
p=0.11 Weak

positive correlation

Incidence cases Vs Years

Figure 1: Incident cases of breast cancer at A Hospital versus years

Incidence/screened cases Vs years

INCIDENCE/SCREENED CASES

Figure 2: Incident cases compared with screened cases at A hospital versus y



790 LIAMBEE ALUMUKU AND JOSEPH TERYIMA IORTILE

Table 2: The occurrences of breast cancer incidence and statistical analysis at B Hospital in
conjunction with the cases that underwent screening

screened cases  correlation

12010 | SFM 25 10
12011 SFM 10 10
f2012 | SFM 40 27
12018 | SFM 35 33
[2014 | SFM 17 17
12016 SFM 44 23
(2016 | SFM 46 21
12017 | SFM 42 10
[2018 | None 33 12
12019 SFM 55 7
12020 | 2-DM 52 30
£2021° 1 2-DM 55 22
[2022° | 2-DM 60 10
12023 2-DM 56 20
12024 | 2-DM 78 33
- Incidence  Screened

cases of cases

Breast

cancer
[Mean | 33.44 17.78
- 13.35 8.34
(Range | 10-55 7-33

Between r=0.83, p<0.01

. incidence and Strong positive

Incidence cases Vs years

Figure 3: Incident cases of breast cancer at B Hospital Versus years

incidence/Screened cases Vs Years

Figure 4: Incident cases compared with screened cases at B hospital versus years



AN EXPLORATORY STUDY OF BREAST CANCER INCIDENCE RATES AND THE SCREENING FREQUENCIES 791

Table 3: The occurrences of breast cancer incidence and statistical analysis at C Hospital in
conjunction with the cases that underwent screening

2010 SFM 7 7
[2011 T SFM 11 3
2012 SFM 19 4
12013 SFM 25 0
2014 SFM 15 1
12015 SFM 23 0
12006 None 32 0
12017 None 36 0
‘2018 None 20 0
12019 None 28 0
120200 None 21 0
12024 None 22 0
12022 None 34 0
12023 None 40 0
2024 SFM 45 16
- Incidence Screened
cases of Breast cases
cancer

‘Mean 2129 3.86

~Standard Deviation ~ 14.35 5.92

‘Range 745 0-16

strong positive
correlation

incidence Cases Vs Years
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Figure 6: Incident cases compared with screened cases at C hospital versus years
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Table 4: The occurrences of breast cancer incidence and statistical analysis at D Hospital in
conjunction with the cases that underwent screening

2010 SFM 0 0
2011 SFM 2 1
2012 SFM 24 4
2013 SFM 8 0
2014 SFM 6 3
2015 SFM 22 11
2016 SFM 45 40
2017 SFM 49 33
2018 SFM 22 25
2019 SFM 28 23
2020 SFM 44 2
2021 SFM 64 14
2022 SFM 67 22
2023 NONE 56 0
2024 SFM 55 16
Incidence cases of Screened
Breast cancer cases
Mean 31.38 3.86
Standard 23.34 5.92
Deviation
Range 0-67 0-16
Correlation r=0.83,
Analysis p:<0.01
between strong positive
incidence  and correlation

screened cases

Incidence cases ¥s'Years

2014 2016 2018
YEARS

Linear ()

Figure 8: Incident cases compared with screened cases at D hospital versus years
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DISCUSSION

The exploratory investigation conducted across four
medical facilities in Benue State yielded significant
insights regarding the incidence of breast cancer
cases. The dataset, which encompassed duration of
14 years, scrutinized the available breast screening
modalities, the incidences of breast cancer cases,
and the number of individuals screened. The
principal domain of inquiry derived from the available
data concentrated on the screening modalities, which
were predominantly Screen Film Mammography
(SFM) and 2-D mammography. The investigation
particularly highlighted the incident cases of breast
cancer, as the yearly incidence of breast cancer was
meticulously examined across four hospitals namely,
A, B, C and D hospitals who agreed to present data
for the investigations without exposing the true
identities of the hospitals. Additionally, attention was
directed towards the total number of cases whose
information where utilised over the 14-years
timeframe under consideration.

The use of SFM from 2010-2024 at A Hospital
showed fluctuations in breast cancer incident cases.
There were notable discrepancies between incident
cases and screened cases, such as in 2012 when
there were 22 incident cases but only 5 screened
cases (Table 1). The mean incidence of breast
cancer cases was 37.42, while the mean number of
screened cases was significantly lower at 13.62. The
correlation between breast cancer incidence and
screening rates was weak and not statistically
significant as shown in Table 1. Increasing screening
rates could lead to earlier detection and better
outcomes for those diagnosed with breast cancer,
emphasizing the critical role of screening in public
health.

The data suggests a correlation between the use of
screen film mammography and the number of
detected breast cancer cases as seen in Figure 1.
However, the absence of screening in certain years
led to a sharp drop in detected cases. For example,
in 2014 and 2017, there were 39 and 41 cases,
respectively. This suggests that many cases might
go undiagnosed until they reach later stages without
screening. The study also found a concerning
disparity between the number of incidence cases and
the number of screened cases (Figure 2).

The use of SFM at B Hospital from 2010 - 2019
showed a fluctuating incident case count, with a peak
of 55 cases in 2019, but a low number of screened
cases. Despite an increasing trend in incident cases,
the number of screened cases did not match (Figure
3), suggesting possible under utilization or access
issues with screening. In 2020, there was a shift to
2D mammography, which led to a general increase in
screened cases. This is attributed to more
awareness. However; the data indicates a challenge

in effectively increasing screened cases relative to
incident cases. The transition to 2D mammography
seems to have positively influenced detection rates,
but there remains a need for strategies to ensure that
increasing incident cases correspond with adequate
screening efforts. The study analysed the
relationship between breast cancer incidences and
screening rates (Figure 4), revealing an average of
33.44 incidence cases and 17.78 screened cases,
with a significant gap between incidences and
screening rates (Table 2). The correlation analysis
showed a strong positive correlation between
incidence and screened cases, suggesting that as
incidence cases increase, screened cases also tend
to increase as shown in (Figure 4). However, the gap
between incidence and screening rates raises
concerns about healthcare access, awareness, or
screening protocols. The findings have important
implications for public health initiatives aimed at
improving screening rates in populations vulnerable
to breast cancer.

At C Hospital, the study on breast cancer incidence
and screening rates revealed a significant gap
between the two. From 2010 - 2015, SFM was used,
but the number of screened cases remained
relatively low, with incident cases varying and
increasing over time (Figure 5). When screening was
halted from 2016 - 2023, incident cases surged,
peaking at 40 in 2023, raising concerns about the
effectiveness of early detection as depicted in Table
3.

The data highlights the critical role of screening in
early detection and potentially reducing advanced
cases. A shift back to SFM in 2024 showed 45
incident cases and 16 screened cases, indicating a
renewed focus on screening. The correlation analysis
showed a strong positive correlation between
incidence and screened cases as shown in Table 3,
suggesting that increased awareness or incidence
may lead to more screening efforts. However, the
significant variability in both incidence and screening
rates (Figure 6) warrants further investigation to
identify underlying factors and inform policies to
enhance screening accessibility and awareness.

The data on breast cancer incidence and screening
rates from 2010 -2024 at D Hospital shows a
fluctuating trend as shown in Figure 7, with a peak of
67 incident cases in 2022. However, there were
inconsistencies in detection practices, with some
years showing a drop in screening despite high
incident cases. Fortunately, in 2024, there was a
return to screening with SFM and a significant
number of screened cases, indicating a renewed
focus on breast cancer detection and potentially
improved outcomes as shown in Table 4. Although
there was increase in screened cases in certain
years, the lack of screening in some years despite
high incident cases suggests systemic failures in
healthcare. The study also found a significant gap
between breast cancer cases and screenings at D
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Hospital, with an average of 31.38 incidence cases
and only 3.86 screened cases. Despite this gap,
there is a strong positive correlation between the
number of breast cancer cases and the number of
screening cases as shown in Table 4 and Figure 8,
suggesting that increased awareness or incidence
may lead to more screening efforts.

CONCLUSION

The outcomes highlight the essential requirement for
improved public awareness and greater accessibility
to screening methods, which ought to be considered
a vital public health concern. The variable trends
observed in the incidence of cases in relation to
screenings imply potential systemic shortcomings
among breast cancer patients that require additional
scrutiny. The predominant screening methodology
employed is SFM, which possesses certain
limitations and, therefore, should be supplanted with
the recommended approaches. It is essential to
implement strategic enhancements to ensure that the
escalating incidence of breast cancer is adequately
addressed through sufficient screening initiatives,
ultimately promoting earlier detection and improved
health outcomes for at-risk populations. This
investigation emphasizes the critical importance of
effective screening protocols and awareness
campaigns in alleviating the impact of breast cancer
within at-risk populations, while simultaneously
advocating for sustained efforts to address the
disparity between incidence and screening rates in
Benue State

REFERENCES

Adesokan, O. J., Daniel, E. O., Abiodun, P. O., Bello,
A. M., Amari, K. Y., Popoola, I. O., Adams,
C. O., Qjo, O. V., and Odunlade, A., 2021.
Breast Cancer Screening: Knowledge,
Attitude and Practice of Female Youths in
Lugbe Community of Abuja Nigeria. Cancer
Research.
https://doi.org/10.11648/j.cri.20210901.11

Ayo-Aderibigbe, O., Oloyede, T. W., Adekunle, A.,
Odujoko, O. O., Babatunde, T. O., Ojedokun,
S, and Salawu, A. A., 2022.
Histopathological Characteristics  of
Breast Lesions in a Tertiary Health
Institution in Southwest Nigeria: A 9- year
Review. Journal of Cancer and Tumor
International.
https://doi.org/10.9734/jcti/2022/v12i4222

Ayoola, A. O., Taiwo, O., Oyedunni, S. A., and
Tunde, O., 2016. Breast cancer awareness,
attitude and screening practices in Nigeria: A

systematic review.
https://doi.org/10.5897/cr016.0101

Breast cancer-related mortality in Central and
Eastern Europe: years of life lost and
productivity costs, 2023. Journal of
Medical Economics.
https://doi.org/10.1080/13696998.2023.2169
497

Cuoghi, I. C., Soares, M. F. da S., Cabello Dos
Santos, G. M., Dos-Reis, F. J. C., Poli-Neto,
O. B., de Andrade, J. M., Bosquesi, P. L.,
Orlandini, L. F., and Tiezzi, D. G., 2022.
10-year opportunistic mammographic
screening scenario in Brazil and its impact
on breast cancer early detection: a
nationwide population-based
study. Journal of Global Health.
https://doi.org/10.7189/jogh.12.04061

Ji, F., 2023. Breast Ultrasound vs Mammography: Is
the Former a Better Replacement for the
Latter? A Comparative Study.
https://doi.org/10.51521/ijfmph.2023.2102

Obahiagbon, 1., and Uchendu, O. J., 2022. Cancer
Morbidity in Nigerian Females: The Need for
a Grassroots Approach to its Prevention and
Early Detection. Journal of Advances in
Medicine and Medical Research.
https://doi.org/10.9734/jammr/2022/v34i4318
85

Olumide, Y., Ayanlowo, O., Akinkugbe, A., and
Otrofanowei, E., 2022, October 30.
Environmental chemical risk factors of breast

cancer in Nigeria K Broad
overview. Proceedings of the Nigerian
Academy of Science.

https://doi.org/10.57046/pnrg7615

Omisore, A. D., Olasehinde, O., Wuraola, F., Sutton,
E. J., Sevilimedu, V., Omoyiola, O. Z,
Romanoff, A., Owoade, I. A., Kingham, T. P.,
Alatise, O. I, and Mango, V. L., 2023.
Improving access to breast cancer screening
and treatment in Nigeria: The triple mobile
assessment and patient navigation model
(NCT05321823): A study protocol. PLOS
ONE.
https://doi.org/10.1371/journal.pone.0284341



https://doi.org/10.11648/j.crj.20210901.11
https://doi.org/10.9734/jcti/2022/v12i4222
https://doi.org/10.7189/jogh.12.04061
https://doi.org/10.51521/ijfmph.2023.2102
https://doi.org/10.9734/jammr/2022/v34i4318%20%20%0985
https://doi.org/10.9734/jammr/2022/v34i4318%20%20%0985
https://doi.org/10.57046/pnrg7615
https://doi.org/10.1371/journal.pone.0284341

AN EXPLORATORY STUDY OF BREAST CANCER INCIDENCE RATES AND THE SCREENING FREQUENCIES 795

Rodriguez, R. M. G., 2022. Optimizing risk-based
breast cancer screening policies with
reinforcement learning. Nature Medicine.
https://doi.org/10.1038/s41591-021-01599-w

Saika, K., and Matsuda, T., 2023. Projection of the
number of new cancer cases in the

world. Japanese Journal of Clinical
Oncology.

https://doi.org/10.1093/jjco/hyad041

Sharma, R., 2020. Breast cancer burden in Africa:
evidence from GLOBOCAN 2018.Journal of
Public Health.
https://doi.org/10.1093/pubmed/fdaa099

Understanding breast cancer as a global health
concern., 2022. British Journal of Radiology.
https://doi.org/10.1259/bjr.20211033



https://doi.org/10.1038/s41591-021-01599-w
https://doi.org/10.1093/jjco/hyad041
https://doi.org/10.1093/pubmed/fdaa099
https://doi.org/10.1259/bjr.20211033

