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IntroductionAbstract
Introduction: Mammography is a major tool for the screening and diagnosis of breast cancer globally. Poor funding and lack of good public health education for mammography in resource-limited countries limit access to mammographic services. In these settings, patients bear the cost of breast cancer screening from out-of-pocket expenses. The aim of this study was to interrogate the pattern of utilization of mammography by women of childbearing age, who attended Asokoro District Hospital (ADH) for Healthcare, with the view to increase uptake. Materials and Methods: This was a 4-year retrospective, cross-sectional study of 534 women who attended ADH from July 2015 to June 2019 for screening or diagnostic mammography. Data were extracted from completed questionnaire by women who had mammography during the period under review. The data were entered into Statistical Package for the Social Sciences version 27 by IBM for analysis. Results: The mean age of the women was 47.8 years ± 7.7 with a range of 30–82 years. Most of the women, 525 (94.9%), were referred for mammography by health workers; only nine (5.1%) had mammography on self-referral. In all, 71% of the women paid for their mammography from their pockets, whereas 28.1% made payments through the National Health Insurance Scheme (NHIS). A total of 100% of women who reported for mammography on self-referral paid for the services from their pockets. The association between the funding options and mode of referral was statistically significant, P = 0.049. Conclusion: This study showed that referral for mammography by health workers was responsible for not only most of the mammograms conducted but also all the women who utilized NHIS to pay for  this service. Resources should therefore be directed towards creating awareness among health workers, especially with the present level of NHIS coverage in the population, in order to increase the uptake of screening mammography in the population.
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Breast cancer is the most common cancer among women in most parts of the world, accounting for about 24.2% of all female cancers[1] and the fifth cause of cancer death.[2] It is the second most common cancer in the world and the second most common cause of cancer deaths in resource-limited countries[3] such as Nigeria. In developed countries of the world, especially the United States and United Kingdom, breast cancer is of public health concern due to the high incidence of about 90–120/100,000, with one in every eight to nine women having a lifetime risk of developing breast cancer.[4] In these countries, legislation and programmes to fund early detection are in place, with early diagnosis and proper treatment curtailing morbidity and mortality from breast cancer.[2] Breast cancer also has the best prognosis of all cancers in
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these countries.[2] These factors, in addition to the biology of breast cancer in Western countries, make management of breast cancer a lot easier.[4-6] Unfortunately, breast cancers present differently in women of African descent, with a much younger age of onset, about 15–20 years earlier in black women,[4] compared to other races.
[image: ]The incidence of breast cancer in African women and women of African descent is generally low.[4] The incident rate of 20– 22/100,000 and one in every 13 women having a lifetime risk of developing breast cancer is reported by some authors.[3-5] However, recent statistics in developing countries have shown increasing incidence of breast cancer primarily due to the changing lifestyle of women in favour of the Western pattern.[1] In Asia, some countries have recorded an increase in breast cancer incident rate of more than 100% in the last few decades due to changing lifestyle,
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especially in reproductive behaviour.[1] This, in addition to socioeconomic dynamics and attributes of breast cancer in African women, presents a great challenge to all stakeholders in the fight against breast cancer, in the midst of the background of poor policies and funding, as well as lack of awareness, among others.
Breast cancer screening refers to the examination and testing of otherwise healthy women for breast cancer to achieve early diagnosis.[2] Different authors[2,3,7,8] have documented that early detection of breast cancer does not only reduce morbidity and mortality from breast cancer but also offer a variety of treatment options, as well as the reduce cost of treatment. Breast cancer awareness and screening provide the basis for the achievement of early detection and definitive diagnosis.[5] Mammography remains the gold standard for breast cancer screening.[9,10] However, other screening options include breast self-examination, clinical breast examination, breast ultrasound, digital breast tomosynthesis, magnetic resonance imaging, and genetic screening, among others.
[image: ]Different economies adopt different funding policies to meet breast cancer screening needs for their target population. In countries where breast cancer is of public health concern, policies are in place to ensure that all women at the right age have access to screening and are encouraged to go for screening through unsolicited invitations and reminders by relevant agencies of government, to have their screening done[11-13] as it is the practice in the United Kingdom. In this situation, the screening program is fully funded by the government through the National Health Scheme. In the United States, the policy of self-referral through sufficient breast cancer awareness is in place. In this scenario, patients pay for screening through their personal health insurance policy. Until recently in Nigeria, citizens access health care mainly by paying from their pockets. However, it is thought that the advent of National Health Insurance Scheme (NHIS) has given citizens in the employ of government at the national and sub-national levels increased access to health care. Unfortunately, there are no provisions in the scheme that encourage or compel women of appropriate age to access breast cancer screening. The Nigeria National Cancer Control Plan[14] (2018–2022) has in place a lofty policy for early detection and management of cancers in the country. However, poor funding has made this policy implementation unattainable. In view of this, most patients attending breast cancer screening in Radiology Department of Asokoro District Hospital (ADH), Abuja, access mammography through out-of-pocket expenses as they do with their general health needs most of the time.
The aim of this study was to examine the pattern of utilization of mammography and the different funding options used by women who attended the Radiology Department of ADH for screening or diagnostic mammography. It is our belief that information obtained from this study will assist in policy change in Federal Capital Territory (FCT) as a subnational entity, to adopt the best approach or template to encourage uptake of breast cancer screening among the residents.

Materials and Methods
This is a 4-year retrospective cross-sectional study of women who attended ADH from July 2015 to June 2019 for screening or diagnostic mammography. Ethical clearance was obtained from the ADH Ethics and Research Review Committee. ADH is a 120-bed hospital, one of the hospitals in the city centre of the FCT owned by the Federal Capital Territory Administration and managed by the Hospital Management Board. It is one of the few hospitals in the FCT that provide mammographic screening for the over 3.3 million residents of the FCT and the surrounding states of Nasarawa, Niger, Kaduna, Kogi, and Benue.
A whole group sampling of 534 was used; data were obtained from the records of patients who had screening or diagnostic mammography in the Radiology Department of ADH during the period under review. This provided data on the sociodemographic characteristics and the funding option adopted by participants for the study. The biodata/history and radiologists’ report were matched and confirmed to be the same participant before data were extracted for the study.
The data and radiologist’s report findings were entered into Statistical Package for the Social Sciences version 27 for analysis. The total number of women 40 years and above attending ADH for mammography was established. Funding option was compared with the mode of referral amongst the cohort, and this was compared with the outcome of the diagnostic or screening mammogram (final Breast Imaging Recording and Data Systems, BI-RADS categorization). Bivariate analysis using the Chi-square test was applied to test for differences between proportions and the level of statistical significance was determined by a p-value of <0.05. Frequency tables and cross-tabulations were generated.
Results
A total of 534 women who had mammography done between July 2015 and June 2019 were studied at ADH, Abuja. The mean age of the women was 47.8 years ± 7.7 with a range  of 30–82 years [Table 1]. Most of the women (50%) were within the 40–49 years age group, followed by those in the 50–59 years age group (32.7%).
Most of the women 354 (66.3%) had heterogeneous fibroglandular and homogeneously dense breast pattern. The homogeneously fatty and scanty fatty–fibroglandular breast pattern were seen in 135 (25.3%) of the women. The common presenting complaints were breast pain, lump, and nipple discharge, out of which pain was recorded the most (249). Most of the complaints were in the left breast 270 (50.6%), and both breasts were involved in 126 (23.6%) of the patients [Figure 1].
Among the women who presented with breast lump, 115 (71.9%) had final Bi-RADS category 4–6, whereas 45 (28.1%) had final Bi-RADS category 0–3. Most of the women, 525 (94.9%), were referred for mammography by health workers and 71% paid from their pockets [Table 2].
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The comparison between the final Bi-RADS category of those who were referred by health workers and those who self- referred was not statistically significant [Table 3]. Similarly, the comparison between the final Bi-RADS of those who paid for mammographic services from their pocket and those who accessed services through NHIS was not statistically significant [Table 4]. In all, 100% of women who reported for mammography on self-referral paid 8000 naira (about US$30) for the services from their pockets. A higher proportion of women who were referred by a health worker paid for mammography through health insurance than women who were self-referred, and the difference was statistically significant, P = 0.049 [Table 5].
[image: ]A total of 459 participants had data on their body mass index (BMI) recorded. Most of the participants were overweight and obese (32% and 28.5%, respectively), and 25.5% had normal BMI. No participant was underweight [Figure 2]. The mean BMI of participants was 28.1 ± 5.3 standard deviation with  a range of 22.1–40.6. There was no significant association between the BMI and final Bi-RADS or breast cancer risk [Table 6]. Most of the participants, 74%, had tertiary level  of education. In all, 100% of self-referred participants had tertiary level education, but this was not statistically significant

Table 1: Sociodemographic characteristics of patients


[Table 7]. Tertiary level of education had positive association with utilization of NHIS as funding option for mammography. However, there was no statistically significant association between the level of education and the final Bi-RADS score.
Discussion
Poor funding, absence or dearth of modern equipment, as well as lack of well-trained personnel mitigate the access   to health care services in developing countries.[1,3] However, access to health care services in general and breast cancer screening in particular is also limited by the level of education and awareness, as well as the funding options available to the

Table 2: Bi-RADS for breast pattern, final Bi-RADS, and funding options for the period under review

Variables	Frequency (N = 534)	Percent


Bi-RADS for breast pattern
Low risk	135	25.3
High risk	354	66.3
Missing values	45	8.4
Final Bi-RADS
0–3	432	80.9
4–6	54	10.1
Missing values	48	9.0
Funding option

	Variables
	Frequency (N = 534)
	Percent
	NHIS
	150
	28.1

	Age groups (years)
	
	
	Out of pocket
	384
	71.9

	30–39
	117
	11.3
	Referred by
	
	

	40–49
	519
	50
	Self
	9
	1.7

	0–54
	339
	32.7
	Health worker
	525
	98.3

	60–69
	48
	4.6
	Previous mammography
	
	

	70 and above
	15
	1.4
	No
	507
	94.9



SD: standard deviation
Mean age = 47.8 years ± 7.7 SD Median age = 46 years

Yes	27	5.1
BI-RADS: Breast Imaging Recording and Data Systems, NHIS: National Health Insurance Scheme


[image: ]

Figure 1: Symptoms characteristics of the patients
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Funding options

Table 3: Association between funding options and final Bi-RADS
Final Bi-RADS		χ2	P value 0–3 (N = 432), n (%)	4–6 (N = 54), n (%)

NHIS	111 (88.1)	15 (11.9)	0.108	0.742
Out of pocket	321 (89.2)	39 (10.8)
BI-RADS: Breast Imaging Recording and Data Systems,NHIS: National Health Insurance Scheme





Referred by


Table 4: Association between referrals and final Bi-RADS
Final Bi-RADS		χ2	P value 0–3 (N = 432), n (%)	4–6 (N = 54), n (%)

Self	9 (100)	0 (0.0)	1.146	0.284
Health workers	423 (88.7)	54 (11.3) BI-RADS: Breast Imaging Recording and Data Systems,

Referred by

Table 5: Association between referrals and funding options
Funding options	χ2	P value NHIS (N = 432), n (%)	Out of pocket (N = 54), n (%)

Self	0 (0.0)	9 (100)	3.576	0.049
[image: ]Health workers	150 (28.6)	375 (71.4) NHIS: National Health Insurance Scheme


[image: ]
Figure 2: Sunburst chart showing the distribution of the BMI of participant

patients, where the equipment and personnel are available as shown in this study. The fact that most patients access services in our clime by paying from their pockets invariably  leads  to underutilization of available technology and skills in the presence of other competing needs for the patients.
In developed countries, organized breast cancer screening programmes are in place;[11-15] therefore, very few women self- refer for mammographic services. The organized screening programmes are based on identifying the target population or those eligible for breast cancer screening. National population census, health and cancer registers, social insurance/tax records, as well as population migration records are easily accessible to health authorities to implement organized screening programmes.[11] Usually, invitations are sent by mails; personal invitations or telephone calls are used to implement organized breast cancer screenings.[12] The target population

usually do not pay for this service from their pockets because organized population-based screening is usually a public health programme funded by the government.[11,12,15]
Self-referral for mammography or spontaneous mammography is generally reported to be associated with increased levels of breast cancer detection as well as poorer levels of cost- effectiveness and quality assurance in the management of breast cancer.[13] Over the years, there has been a shift from spontaneous mammography to organized mammographic breast cancer screening to meet the public health importance of breast cancer.[16,17] In this study, all women who self-referred had benign findings, whereas those who were referred by heath workers had 11.3% of cancer detection. This finding is at variance with that of da Costa Vieira et al.,[15] which shows increased cancer detection in women who self-referred. The result of this study shows that 100% of the women who self-referred paid for the services from their pockets and therefore had positive attitude towards their health in general and breast cancer screening.
In this study, most of the participants have tertiary level education, whereas 100% of the self-referred patients had tertiary education. All the self-referred participants had no clinical complain, and their screening mammogram was done as part of their general or routine medical examination, which further confirms their positive attitude towards their health. Most of the participants referred by health workers had either benign or suspicious findings, and all the cancers in this study were reported from participants who were referred by health workers. However, the data available did not show whether the participant referred by health workers went to the health worker on account of breast-related complain or general health care
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Table 6: Association between BMI and final Bi-RADS
	
	Final Bi-RADS
	
	χ2
	P value

	
	0–3 (N = 380), n (%)
	4–6 (N = 45), n (%)
	
	

	BMI
Normal
	
112 (29.5)
	
17 (37.8)
	
	

	Overweight
	142 (37.4)
	14 (31.1)
	1.394
	0.498

	Obese
	126 (33.2)
	14 (31.1)
	
	


BI-RADS: Breast Imaging Recording and Data Systems, BMI: body mass index

Table 7: Relationship between the level of education and referral method by participant
	
	Referred by
	χ2
	P value

	Education
	Self (N = 6), n (%)
	Health workers (N = 254), n (%)
	
	

	Primary
	0 (0.0)
	26 (10.2)
	
	

	Secondary
	0 (0.0)
	42 (16.5)
	2.175
	0.337

	Tertiary
	6 (100)
	186 (73.2)
	
	




services. No data are available on the effect of peer pressure on the participants in this study.
[image: ]The level of awareness of breast cancer has been documented to be very poor in developing countries,[18] even among health workers.[19-21] Our study shows that most women who accessed both screening and diagnostic mammography in the period under review were referred by health workers. Thus, this supports the previous findings of positive relationship between the role of health workers and utilization of mammography in the population.[15,16] Different institutions, government, and non-profit organizations have invested a lot of resources in creating awareness in the populace with poor outcomes, as evidenced by very poor self-referral for women (1.7%) who accessed mammography in this study. The higher percentage of women who responded to referral by health workers in this study is in consonance with the study by da Costa Vieira et al.[15] Thus, the positive relationship between referral by health workers and the uptake of mammography shows good prospects for direct positive impact in the uptake of screening mammography with associated early detection of breast cancer and reduction in breast cancer mortality in the population, if resources are channelled in creating awareness among health workers.
This study also shows positive association between the level of education and mammographic screening as well as increase in the use of NHIS for funding screening mammogram. Three categories of enrolees, (i) FCT Health Insurance, (ii) National Health Insurance, and (iii) Private Insurance, are registered for health insurance services in our facility. They pay capitation of N500, N750, and N2500 naira, respectively; these amounts are equivalent to US$1, US$1.5, and US$5, respectively. Mammography is one of the services covered 100% by health insurance; therefore, at a very small fraction of the cost, enrolees are paying for mammography among other health services. This study shows positive relationship between the level of education and the utilization of health insurance to pay for mammography. This invariably makes mammography services more accessible to women with tertiary education

through the availability of health insurance. BMI and breast density are known to show positive correlation with risk of breast cancer or final Bi-RADS[22] category. However, there was no statistical significance between the two in this study probably due to the small sample size.
Conclusion
Studies in developed countries on the evolution of breast cancer screening have shown positive correlation between organized breast cancer screening programmes and early detection of breast cancer in the population. This had led to a successful public health policy on breast cancer screening in these countries. In this study, referral for mammography by health workers was responsible for not only most of the mammogram but also the women who utilized NHIS to pay for this service, thereby saving the much-needed resources for other needs. Therefore, although the present level of public awareness with low uptake of mammography should be maintained, scarce resources should be redirected towards creating awareness among health workers, especially with the present level of NHIS coverage in the population in order to increase the utilization of screening mammography in the population.
Limitation of the study
The main limitations of this study are the small sample size and incomplete data from the records of some of the participants.
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