


 Awareness, knowledge and utilisation of breast cancer screening among women of reproductive age in Keffi, Nigeria
[bookmark: _Hlk208753028]Background: In 2022 alone, the World Health Organisation estimated that breast cancer caused 670000 deaths globally. Breast cancer is a significant public health concern worldwide. It is a disease in which abnormal breast cells grow out of control and form tumours. It is the main cause of cancer-related death in women in developing countries. In Nigeria, breast cancer is one of the most prevalent types of cancer. Each year, about 250,000 cases of breast cancer are seen, with close to 10,000 fatalities being reported. There are also varying indices regarding the knowledge, awareness, and screening practices among women of reproductive age across the country.
Aim: The current study aimed to assess the level of awareness, knowledge, and utilisation of breast cancer screening among women of reproductive age accessing selected health facilities in Keffi, Nasarawa State, Nigeria, to inform strategies that could improve screening uptake and reduce the breast cancer burden.
Method: A questionnaire‐based cross-sectional study collecting data involving 386 women aged 15–49 years attending selected health facilities in Keffi metropolis of Nasarawa State, Nigeria, from May 2023 to July 2023, using a simple random sampling technique. The data obtained in this study were analysed using descriptive statistics and the chi-square test. 
Results: The level of awareness of breast cancer screening showed that 85.0% have good awareness, while 15.0% have poor awareness. Regarding breast screening practices, 86.0% of the respondents have done breast self-examination (BSE) before, while 14.0% have never done BSE. Furthermore, 66.3% have never undergone clinical breast examination (CBE), and 80.3% have never had mammography. There was a statistically significant relationship between awareness and level of education (X²: 8.33; P< 0.05) and employment status (X²: 10.56; P<0.05). Furthermore, a statistically significant association was found between respondents’ awareness of breast cancer and screening practices such as breast self-examination (X²: 6.14; P<0.05) and mammography (X²: 4.23; P<0.05). 
Conclusion: This study shows that while women in Keffi metropolis have a good awareness of breast cancer screening, their knowledge and utilisation of screening for breast cancer were poor. Therefore, the need to promote screening awareness, provide access, and enhance affordability for breast screening is urgent.
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Introduction 
Breast cancer is a significant public health concern worldwide. Breast cancer (BC) is a disease in which abnormal breast cells grow out of control and form tumours. If left unchecked, the tumours can spread throughout the body and become fatal (WHO, 2025). It poses a considerable burden on women's health. Breast and cervical cancers are major malignancies in women in low- and middle-income countries (LMICs) and globally (Gutnik et al., 2015; Siegel et al., 2021; Wilkinson & Gathani, 2022). Breast cancer is the leading cause of cancer death in women worldwide. It is the main cause of cancer-related death in women in developing countries, and it is the second leading cause of cancer mortality in women in developed countries (Seely & Alhassan, 2018). There is no doubt that breast cancer is one of the most common malignant tumours, and its global burden of disease poses an important threat to the health of the world population, particularly women. The global BC statistics report shows that in 2020, there were 2.261 million new cases and 685,000 deaths worldwide. Breast cancer ranks first among the malignant tumours in the world (Sung et al., 2021; Sun et al., 2024). According to a WHO report, in 2022 alone, an estimated 2.3 million women were diagnosed with breast cancer, and 670000 deaths occurred globally, making it the world’s most prevalent cancer (WHO, 2025). Breast cancer occurs in every country of the world in women at any age after puberty, but with increasing rates in later life. In Africa, Breast cancer is the leading diagnosed cancer and the second most common cause of cancer mortality (Adeoye, 2023). Sub-Saharan Africa has the highest age-standardised incidence rate of 17.3 per 100,000 women per year globally. The Southern Africa region and the West African region have the highest age-standardised incidence rates of 38.9 and 38.6 per 100,000 women per year in sub-Saharan Africa, respectively. However, the Northern Africa region has the highest incidence rate of 43.2 ASR incidence in the whole of Africa (Azubuike et al., 2018). It has the highest mortality rate of 17.3 per 100,000 compared to other regions of the world. In Nigeria, breast cancer is one of the most prevalent types of cancer (Adejoh et al., 2024). Olasehinde et al. (2021) reported a significant rise in the incidence of breast cancer over the last twenty years. Nigeria has been reported to have the highest breast cancer mortality rate (Ntekim et al., 2022). Furthermore, Adejumo et al. (2019) reported that lack of awareness, late clinical presentation, high cost of chemotherapy, and inadequate radiotherapy centres compound the management of breast cancer. Given the social and economic burden of cancer in many low- and middle-income countries, Nigerian women are at risk of receiving a diagnosis of breast cancer in its advanced stages because they put off getting timely breast cancer screening services due to ignorance about the disease and other factors that discourage the use of such services such as inadequate healthcare system, subpar health-seeking behavior, and other sociocultural factors (Nwaneri et al., 2017; Edet et al., 2020). This study seeks to provide information on breast Cancer awareness among women of reproductive age and associated socio-demographic factors in the study area, and further the understanding of screening practices on breast cancer.




Materials and Methods
Study Area and Population
Keffi is a Local Government Area in Nasarawa State located between Latitudes 80 18’N and 80 51’N and Longitudes 70 18’E and 70 40’E. It has an area of 138km2. It is bounded by Karu to the North and Nasarawa to the South, and Garaku to the West (Figure 1). Keffi is a heterogeneous city inhabited mostly by the Fulani, Hausa, Gbagyi, Eggon, Mada, Ebura, Yoruba and Igbos. The majority are civil servants, traders and farmers. It is roughly 192 kilometres from Kaduna and 51 kilometres from Abuja, the Federal Capital Territory of Nigeria, and 128 kilometres from Lafia, the state capital. Its surface area is 138 km2. It has a tropical savannah and a wet climatic type (Sufiyan et al., 2020; Akintola et al., 2021). The population of the study were women of reproductive age 15-49, in Keffi metropolis, specifically Federal Medical Centre, General Hospital Keffi and three primary healthcare facilities.
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Figure 1. Map of Nasarawa State highlighting the Study Area (Abiola et al., 2016).

Study Design and Duration
This was a descriptive cross-sectional study design using a quantitative approach in assessing the awareness and practice of women of childbearing age towards breast cancer in Keffi, Nasarawa State. The study was conducted from May 2023 to July 2023.
Inclusion criteria 
Women in Keffi metropolis between the ages of 15 and 49, who accessed healthcare in the selected health facilities, and are willing to participate in the study during the study period.
[bookmark: _Toc136437608]Exclusion Criteria
This study excluded women who did not fall within the required age of 15-49 and who were not accessing the selected health facilities during the study period in Keffi.
Sample Size Calculation 
Sample size was determined using Cochran’s formula for a finite population with a confidence interval of 95% (1.96) and a precision of 5% (Egbuchulem, 2023).
Using the Cochran’s Formula       
Where;
n= sample size
Z = the standard score (critical value) corresponding to a 95% confidence interval, which is equal to 1.96.
e = the proportion of sampling error between the sample and the population, which is equal to 5%
P=34.4% (Ololade et al., 2021).
            



Adjusting for a non-response and attrition rate of 10%, the final sample size will be N
Where:

n = initial sample size
r = attrition rate (10%)
Thus 

        
                            Therefore, 386 participants were recruited into the study.                                                                                                                                                             
[bookmark: _Hlk208686922]Sampling Technique 
A purposive sampling technique was employed to select five public-owned health facilities in Keffi that provide healthcare with a good client flow. These included the only Federal Medical Centre, the General Hospital Keffi, and 3 Primary Healthcare Centres in the metropolis. The women in each of the health centres visited at the time of the study were selected using a simple random sampling method with the aid of number tags. Women with odd-numbered tags who met the inclusion criteria and consented were interviewed. 
Data Collection Tool
Data was collected using a structured, interviewer-administered questionnaire to obtain information on their awareness and practice of breast cancer screening. The questionnaire was divided into six sections: sociodemographic characteristics, knowledge of breast cancer. Awareness of breast cancer screening services, attitude of respondents towards breast cancer screening, knowledge on preventive practices for breast cancer, and respondents’ breast cancer screening practices. The survey questionnaires were interviewer-administered to ensure consistency in the responses recording since both literate and illiterate women were included in the study. The questionnaire was tested for validity in the neighbouring Federal Capital Territory before the final copy was printed and used for the study. 
Data Analysis
The copies of the questionnaire were reviewed for consistency and completeness. For this study, all analytical procedures were performed using the Statistical Package for the Social Sciences (SPSS) version 22. Descriptive statistics (frequencies, proportions, percentages, and the mean) were used to describe socio-demographic variables. Inferential statistics were obtained using the Chi-square to determine the relationship between selected independent and dependent variables, with a p-value less than 0.05. All variables with a probability level less than 5% (p < 0.05) were accepted as statistically significant. Awareness was measured with questions on breast cancer, breast cancer screening, and preventive practices for breast cancer. A 32-point scale was used, with scores ≤16 categorised as poor knowledge and 17-32 categorised as good knowledge. Attitude was also measured with questions on breast cancer screening, using a 36-point scale, with scores ≤18 categorised as a negative attitude and 19-36 as a positive attitude.  
Results
Age Distribution of The Respondents
A total of 386 women of reproductive age consented and were interviewed in Keffi, Nasarawa State, Nigeria. The health facilities assessed included the Federal Medical Centre Keffi, General Hospital Keffi and 3 Primary Health Care facilities. The mean age of respondents was 29.4 (SD = 8.49). The study showed that the majority of women of reproductive age who responded (38.9%) were between 25- 34 years, 32.9% were between 15-24 years, 24.6% were between 35-44 years, and 3.6% were ≥45 years (Figure 2).

[image: ]
Figure 2. Age distribution of women of childbearing age in Keffi

Socio-Demographic Characteristics of the Respondents
Two hundred and twelve of the respondents 212(54.9%) were married, 138(35.8%) were single, 24(6.2%) were divorced, and 12(3.1%) were widowed. Regarding their education, 278 (72.0%) of the respondents had a tertiary education, 67(17.4%) had secondary education, 18(4.7%) had primary education, while 23(5.9%) had no formal education. Majority of the respondents in this study were Christians 220(57.0%). The employment status showed that the majority 135(35.0%) were unemployed, followed by those who were self-employed 128(33.2%) and 123(31.8%) were employed. Regarding their parity, majority 138(35.0%) of the respondents were Nulliparous at the time of study (Table 1). 


Table 1. Sociodemographic Characteristics of Respondents
	Characteristics
	Frequency (N=386)
	Percentage (%)

	Marital Status
	
	

	Single
	138
	35.8

	Married
	212
	54.9

	Divorced
	24
	6.2

	Widowed
	12
	3.1

	Level of Education
	
	

	No Formal
	23
	5.9

	Primary
	18
	4.7

	Secondary
	67
	17.4

	Tertiary
	278
	72.0

	Religion
	
	

	Christianity
	220
	57.0

	Islam
	147
	38.1

	Traditional
	19
	4.9

	Employment status
	
	

	Unemployed
	135
	35.0

	Self-Employed
	128
	33.2

	Employed
	123
	31.8

	Parity
	
	

	0
	138
	35.8

	1
	28
	7.3

	2 
	85
	22.0

	3
	75
	19.4

	≥4
	60
	15.5



























Response to Awareness of Breast Cancer
Results show that 349 (90.4%) of the respondents have heard of breast cancer. More than two-thirds of the respondents, 320 (82.9%), were aware that breast cancer is a fatal disease, 258 (66.8%) knew it was curable, while the majority, 351 (90.9%) of the respondents, knew breast cancer is preventable. Furthermore, respondents’ level of knowledge was also measured on various items that can increase the possibility of having breast cancer; their responses were categorised as follows: positive family history 240 (62.2%), exposure to radiation (X-ray) 278 (72.0%), long-term use of oral contraceptives 217 (56.2%), obesity 205(53.1%), consumption of alcohol 213 (55.2%) and late menopause 178(46.1%). (Table 2).














Table 2. Response to Awareness of Breast Cancer in Keffi
	[bookmark: _Hlk142037526]Statement
	Yes (%)
	No (%)

	Have you ever heard of breast cancer
	349 (90.4)
	37 (9.6)

	Is breast cancer a fatal disease
	320 (82.9)
	66 (17.1)

	Is breast cancer curable
	258 (66.8)
	128 (33.2)

	Is breast cancer preventable
	351 (90.9)
	35 (9.1)

	Positive family history
	240 (62.2)
	146 (37.8)

	Exposure to Radiation (X-ray)
	278 (72.0)
	108 (28.0)

	No breastfeeding
	186 (48.2)
	200 (51.8)

	Recent long-term use of oral contraceptives
	217 (56.2)
	169 (43.8)

	Obesity
	205 (53.1)
	181 (46.9)

	Drinking alcohol
	213 (55.2)
	173 (44.8)

	Having late menopause
	178 (46.1)
	208 (53.9)

	Having a lump in the breast
	346 (89.6)
	40 (10.4)

	Having discharge from the nipples
	310 (80.3)
	76 (19.7)

	Weight loss
	233 (60.4)
	153 (39.6)

	Having painful breasts
	334 (86.5)
	52 (13.5)

	Changes in the shape of the breasts
	324 (83.9)
	62 (16.1)







The Awareness of Breast Cancer Screening Services Among Respondents. 
A majority of 350(90.7%) were aware of breast self-examination (BSE). Furthermore, 335(86.6%) of the respondents were aware of clinical breast examination (CBE. More than three-quarters of the respondents, 301(77.8%), were aware that the use of mammography is also one of the ways of detecting breast cancer. The majority, 339(87.8%) of the respondents, knew breast cancer examination helps in the early detection of breast cancer. Furthermore, 287(74.4%) of the respondents, believed that Breast self-examination should be done by inspecting the breast in the mirror, 322(83.4%) agreed that it should be done by feeling the breast with the hand, and 220(57.0%) of the respondents believed BSE should be done by feeling the armpit with the hand (Table 3).














Table 3. Response of Awareness on Breast Cancer Screening in Keffi
	[bookmark: _Hlk209639446]Statement
	Frequency
	Percent

	Breast self-examination (BSE)
	350 
	90.7

	Clinical breast examination (CBE)
	335 
	86.8

	Mammography
	301 
	77.8

	BSE helps in the early detection of breast cancer
	339 
	87.8

	BSE should be done by:
	
	

	Inspecting the breast in the mirror
	287 
	74.4

	Feeling the breast with the hand
	322 
	83.4

	Feeling the armpit with the hand
	220 
	57.0

	How often should BSE be done? (N=386)
	
	

	Daily
	151
	39.1

	Weekly
	88
	22.8

	Monthly
	118
	30.6

	Yearly
	4
	1.0

	Not sure
	25
	6.5

	How often should CBE be done? (N=386)
	
	

	Weekly
	110
	28.5

	Monthly
	171
	44.3

	Yearly
	53
	13.7

	Not sure
	52
	13.5

	How often should mammography be done? (N=386)
	
	

	Weekly
	32
	8.3

	Monthly
	87
	22.5

	Yearly
	60
	15.5

	When a lump is found after BSE or CBE
	140
	36.3

	A combination of the above
	27
	7.0

	Others
	40
	10.4



The Respondents’ Knowledge of Preventive Practices for Breast Cancer. 
More than two-thirds of the respondents 81.7% agreed that limiting alcohol intake can prevent breast cancer, while less than half of the respondents 18.3% disagreed with the variable. The majority of the respondents, 82.2% agreed to maintaining a healthy weight. Less than half of the respondents, 19.8% disagreed with maintaining a healthy weight. Nearly all respondents agreed that they carried out regular breast screening. More than two quarter of the respondents, 63.3% agreed to avoid the use of oral contraceptives, while less than half of the respondents, 36.7% disagreed to avoid the use of oral contraceptives. The majority of the respondents, 88.9% agreed to eat fruits and vegetables. More than two-thirds of the respondents, 87.1% agreed to avoid cigarette smoking, while 12.9% of the respondents disagreed to avoid cigarette smoking (Figure 3). 











[bookmark: _Hlk209634119]Figure 3. Respondents' Knowledge of Preventive Practices on Breast Cancer in Keffi









Study Respondents’ Breast Screening Utilisation. 
Of the number of respondents, 332(86.0%) had done breast self-examination (BSE) before, while 54 (14.0%) had never done it before. The majority of the respondents, 163(49.1%), did BSE weekly, 83(25.0%) respondents did BSE monthly, less than a quarter of the respondents, 47(14.2%), did BSE occasionally, and a few of the respondents, 39(11.7%), rarely had BSE done. 29(53.7%) of the respondents did not do BSE because they did not know how to perform the procedure. 16(29.6%) did not see any reason why BSE should be performed, and 5(9.3%) of the respondents were afraid that they might have bad results. Furthermore, more than half of the respondents, 256(66.3%), have never undergone CBE. More than one-third of the respondents, 100(39.1%), did not see any reason for CBE, and 117(45.7%) of the respondents had no idea of whom to consult for undergoing CBE. 310(80.3%) of the respondents have never done mammography, while 76(19.7%) had done mammography before. Furthermore, 18(23.7%) had mammography monthly, while 28(36.8%) did mammography annually, 8(6.2%) had it after menopause, and 5(3.8%) did not have information on when to have a mammograph. 61(19.7%) of the respondents reported not having a mammograph due to financial constraints (Table 4).












Table 4. Breast Cancer Screening Utilisation Among Respondents
	Statements
	Frequency
	Percentage (%)

	Have you ever done BSE
	
	

	Yes
	332
	86.0

	No
	54
	14.0

	If yes, how frequent?
	
	

	Weekly
	163
	49.1

	Monthly
	83
	25.0

	Occasionally
	47
	14.2

	Rarely
	39
	11.7

	If no, reason
	
	

	I do not know how to perform the procedure
	29
	53.7

	I see no reason to perform it
	16
	29.6

	I am afraid of the procedure
	4
	7.4

	I am afraid of the bad results
	5
	9.3

	Have you ever undergone CBE
	
	

	Yes
	130
	33.7

	No
	256
	66.3

	If yes, what time should the procedure be repeated?
	
	

	Monthly
	77
	59.2

	Yearly
	40
	30.8

	After Menopause
	8
	6.2

	Not sure
	5
	3.8

	If no, Reasons
	
	

	No reason
	100
	39.1

	Afraid of the procedure
	26
	10.2

	Afraid of the result
	13
	5.0

	Don’t know who to consult.
	117
	45.7

	Have you ever had a mammography?
	
	

	Yes
	76
	19.7

	No
	310
	80.3

	If yes, how frequent?
	
	

	Monthly
	18
	23.7

	Yearly
	28
	36.8

	After Menopause
	6
	7.9

	Not sure
	16
	21.1

	Others
	8
	10.5

	If not, why not?
	
	

	Financial constraint
	61
	19.7

	Mammography not available
	23
	7.4

	Fear of the process
	32
	10.3

	Fear of the results
	13
	4.2

	Don’t know who to consult
	50
	16.1

	Others
	131
	42.3



Bivariate Analysis to Test the Association Between Respondents’ Socio-demographic Characteristics and Knowledge of Breast Cancer
The socio-demographic characteristics of the respondents, such as age categories, educational level, Marital status, religion, employment status and parity as precipitating factors in utilisation of breast cancer screening in Keffi, Nasarawa State, were subjected to bivariate analysis to test (Chi-Square test) if there is an association between knowledge of breast cancer screening and the mentioned independent variables. There was a statistically significant relationship between knowledge and level of education (X²: 8.33; P< 0.05) and employment status (X²: 10.56; P<0.05). A comparison between age categories, marital status, parity of respondents and knowledge level showed no significant differences (P > 0.05). 














[bookmark: _Hlk142127690]Table 5. Association between Respondents’ Socio-demographic Characteristics and Knowledge of Breast Cancer.
	Variable
	Poor Knowledge
	Good Knowledge
	X²
	p-value

	Age group (years)
	
	
	
	

	15-24
	14 (11.7)
	106 (88.3)
	5.01
	0.171

	25-34
	20 (13.5)
	128 (86.5)
	
	

	35-44
	7 (6.9)
	94 (93.1)
	
	

	≥45
	4 (23.5)
	13 (76.5)
	
	

	Marital Status
	
	
	
	

	Single
	15 (10.6)
	126 (89.4)
	6.42
	0.093

	Married
	26 (12.1)
	189 (87.9)
	
	

	Divorced
	3 (20.0)
	12 (80.0)
	
	

	Widowed
	4 (26.7)
	11 (73.3)
	
	

	Level of Education
	
	
	
	

	No Formal 
	2 (9.1)
	20 (90.9)
	8.33
	0.040*

	Primary 
	3 (14.3)
	18 (85.7)
	
	

	Secondary 
	15 (21.1)
	56 (78.9)
	
	

	Tertiary
	25 (9.2)
	247 (90.8)
	
	

	Religion
	
	
	
	

	Christianity
	23 (10.4)
	198 (89.6)
	3.71
	0.156

	Islam
	18 (12.9)
	122 (87.1)
	
	

	Traditional
	4 (21.1)
	15 (78.9)
	
	

	Employment
	
	
	
	

	Unemployed
	11 (8.9)
	112 (91.1)
	10.56
	0.005*

	Self-Employed
	14 (10.7)
	117 (89.3)
	
	

	Employed
	26 (19.7)
	106 (80.3)
	
	

	Parity
	
	
	
	

	0
	15 (11.1)
	120 (88.9)
	4.82
	0.307

	1
	4 (12.9)
	27 (87.1)
	
	

	2
	11 (12.8)
	75 (87.2)
	
	

	3
	10 (13.9)
	62 (86.1)
	
	

	>=4
	9 (14.5)
	53 (85.5)
	
	

	
	
	
	
	


Chi-square test (*significant values with p-value less than 0.05)


Association between respondents’ awareness and uptake of breast cancer screening practices
The Chi-square test was used to show the relationship between respondents’ awareness and breast cancer screening practice. There was a statistically significant relationship between respondents’ awareness towards breast cancer and breast self-examination (X²: 6.14; P<0.05) and mammography (X²: 4.23; P<0.05).
















[bookmark: _Toc136438533]Table 6. Association Between Respondents’ Awareness and Breast Cancer Screening Practices
	[bookmark: _Hlk209638805]Variable
	Poor Awareness
	Good Awareness
	X²
	p-value

	Breast self-examination
	
	
	
	

	Yes
	50 (15.0)
	282 (85.0)
	6.14
	0.013*

	No
	15 (27.8)
	39 (72.2)
	
	

	Clinical breast examination
	
	
	
	

	Yes
	25 (20.2)
	99 (79.8)
	1.95
	0.162

	No
	40 (15.3)
	222 (84.7)
	
	

	Mammography
	
	
	
	

	Yes
	17 (24.6)
	52 (75.4)
	4.23
	0.040*

	No
	50 (15.8)
	267 (84.2)
	
	


*Chi-square test (*significant values with p-value less than 0.05)









Discussion 
Social demographic factors associated with breast cancer screening

In the present study, we observed that most of the respondents among women of reproductive age with good awareness of breast cancer screening comprised women of ages between 25 and 34 86.5% years; Christians; 89.6% Tertiary educated, 90.8% employed, 80.3% single women, 89.4%; and zero parity, 88.9%. The associations between education, employment status and awareness of breast cancer were highly significant (P<0.05). This implies that in this study, the higher one’s level of education, the more aware of breast cancer screening practices. Also, being employed has a chance of boosting one’s knowledge of breast cancer. Previous studies have demonstrated that lower education and income are important causes of delay in the diagnosis of breast cancer in women in developing countries (Sarkar et al., 2020; Kinteh et al., 2025).
The results also show that the awareness and understanding of breast cancer is higher in women 25–34 years of age, with a higher education level and been employed tend to be more aware of this breast cancer information. This can be explained by the fact that younger women tend to pay more attention to health care and tend to be better educated. Also, within this age group, women are more likely to be active learners and are able to access available information. These findings therefore suggest that more public health education should be fine-tuned to women older than 35 years. Nwaneri et al. (2017) in their study reported a low level of knowledge and awareness of breast cancer among rural women in Umuowa, especially among the less educated. Similarly, a survey in China regarding the socioeconomic status of respondents found that significant differences in awareness were observed among women with different educational statuses and employment (Liu et al., 2014). Contrary to these findings, a cross-sectional study carried out in Hadiya, Ethiopia, found knowledge about breast cancer and breast self-examination to be very low (Agide et al., 2019).
Respondents' Awareness of Breast Cancer
The high prevalence of late presentation of Breast Cancer necessitates this present study of the awareness and practices of breast cancer screening among women of reproductive age in Keffi, Nasarawa State, Nigeria. Findings from this show that 90.4% of the participants have heard of breast cancer, indicating a high level of awareness about the disease. This is an important finding as awareness is crucial for screening, early detection and treatment of breast cancer. Compared with the results of similar studies conducted in Kaduna Metropolis by Jimam et al. (2017), who found that 93% respondents showed awareness of breast cancer and 84.2% reported by Alanazi et al. (2025) in Saudi Arabia.
Poor awareness of the early signs and symptoms of breast cancer, early detection has been the major cause of the late diagnosis among women (Rivera-Franco & Leon-Rodriguez, 2018). This is more apparent in countries with limited resources like Nigeria (Jedy-Agba et al., 2016). However, improvements in awareness have been reported (Giaquinto et al., 2022).
This study observed a good awareness of the respondents about some of the specific symptoms of breast cancer. However, other perceived risk factors such as 72.0% exposure to radiation, 56.2% long-term use of oral contraceptives, 55.2% alcohol drinking and 53.1% obesity could be attributed to their level of education. 
The majority of the participants (89.6%) have good awareness about the symptoms of breast cancer, such as having lumps in the breast, having painful breasts, and changes in the shape of the breasts. This finding is significant because recognising these symptoms and seeking prompt medical attention can lead to early detection and improved outcomes. However, it is important to note that not all women with breast cancer experience symptoms, highlighting the need for regular breast screening. This observation of good awareness of breast cancer signs in this study is similar to that found in other surveys (Green et al., 2023; Alrosan et al., 2025), but contrary to studies by Nwaneri et al 2017 who provided evidence that there is a low level of knowledge and awareness of breast cancer among women in Umuowa, Imo state, Nigeria, and Bao et al. (2023) in China.
Respondents’ Knowledge of Breast Cancer Screening

This study found that the majority of respondents possess good knowledge of breast cancer screening services. The majority of the participants (90.7%) know breast self-examination BSE, (86.8%) know clinical breast examination CBE, (77.8%) know mammography, while (87.8%) perceive BSE helps in early detection of breast cancer. Similar reports have been recorded within and outside Nigeria (Effiong et al., 2023; Chukwu et al., 2024; Onwuchekwa et al., 2024; Omar Ayaad et al., 2025). This increased awareness may be due to more women having access to medical facilities where these screenings are often recommended. The educational level of the women may also be the likely reason for this trend in breast cancer screening. This is also corroborated by a study in Niger by Abdou et al. (2020), who posited that education is associated with awareness of breast cancer screening. Also, Edet et al. (2020) reported that 82% knew about BSE, 61% knew about mammography. This study also found that most of the respondents agreed that BSE helps in the early detection of breast cancer, which is an important message to disseminate to women. Regular BSE can help women become familiar with the normal appearance and feel of their breasts, making it easier for them to detect any changes that could be indicative of breast cancer. 
Conversely, the observation of good breast cancer screening practices awareness among respondents in Keffi does not correspond with that of Azubuike & Okwuokei (2013), who found a generally poor knowledge of BC screening among women in Benin City, Nigeria and Egbe & Chinyere (2025) in Ebonyi, Nigeria. 
Respondent breast screening practices
In this study, we found that 86.0% of the respondents had done a breast self-examination (BSE). However, 53.7% did not know how to perform the procedure correctly. 
This finding is consistent with other studies that have found that women who perform BSE are more likely to detect breast cancer at an earlier stage (Albesshan et al., 2020; Abiodun et al., 2022; Dewi et al., 2022). Therefore, we can infer from this finding that women with better awareness tend to make better decisions to participate in breast cancer screening because they can weigh in on the advantages of participating in the screening.
The rate of Clinical breast examination in this study was poor, given that most respondents (66.3%) had never performed any form of CBE. 
The most common reason given for this poor practice of CBE is “no felt need”. this suggests that more awareness on breast cancer needs to be created, especially in our health facilities for women to understand the need to have clinical breast screening at the recommended interval by the health professional. It was also revealed in this study that the majority (80.3%) of the respondents who are women of reproductive age have not done mammography, which is the gold standard for breast cancer screening and can detect cancer at its earliest stages. The major reason given for this poor practice in our findings was due to financial constraints and access to the service. 
This could be attributed to the fact that mammography is an advanced diagnostic procedure that is only available in selected tertiary hospitals and is expensive. A study in Calabar, Nigeria, by Nja et al. (2022) also identified Health system barriers, such as lack of access to screening facilities and long waiting times, as barriers to mammography uptake. In another study in Ibadan, it was observed that the level of awareness of mammography was poor among women attending outpatient clinics in the studied population (Obajimi et al., 2013). Conversely, Olalere et al. (2025) in Oyo State, Nigeria, Ayaad et al. (2025) and Abu-Helalah et al. (2025), both in the Middle East, reported an increase in women who show up for mammography due to improvement in awareness.
This observation of poor breast cancer screening practices among respondents in the study was similar to reports by Jimam et al. (2017) in Kaduna metropolis and also in a study in Sudan by Ahmed et al. (2020), but was contrary to similar studies conducted in developed countries, which showed the presence of regular self-breast screening practices among women and regular visitations to health personnel for checkup (Ren et al., 2022). These findings on the practice of breast screening suggest that there is a need to improve access to mammography services in Keffi metropolis and address financial barriers that prevent women from accessing these important screening services.
Conclusion
The current study examined the level of awareness, knowledge and practice of breast cancer screening and practices among women of reproductive age, accessing health services in Keffi, Nasarawa State, Nigeria, while considering some social demographic factors. The current study found that women in Keffi metropolis have a good knowledge and awareness of breast cancer, but with poor utilisation of screening practices for breast cancer. Breast self-examination is practised among the participants, but mostly done incorrectly. Other screening practices, such as CBE and Mammographic examinations, are hardly practised. This study presents an opportunity to address the growing awareness of breast cancer screening and translate it into improved practice of breast cancer screening among women of childbearing age. Differences in awareness-related outcomes analysed according to socio-demographic variables point to potential target groups for future studies. These suggest that both local and national stakeholders may work in collaboration to address the challenges of availability, access and affordability of screening services identified in this study.
Limitations of the study
Due to inadequate funding, this study was limited to selected health facilities within Keffi metropolis; therefore, general conclusions could not be drawn. Also, the current study did not investigate the prevalence of breast cancer in the study area. 
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Respondents Knowledge on preventive practices on breast cancer in Keffi LGA 2023
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