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Abstract

Purpose—Advanced stage at diagnosis is a common feature of breast cancer in Sub-Saharan 

Africa (SSA), contributing to poor survival rates. Understanding its determinants is key to 

preventing deaths from this cancer in SSA.
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Methods—Within the Nigerian Integrative Epidemiology of Breast Cancer Study (NIBBLE) 

multicentre case-control study on breast cancer, we studied factors affecting stage at diagnosis of 

cases, i.e. women diagnosed with histologically confirmed invasive breast cancer between January 

2014 and July 2016 at six secondary and tertiary hospitals in Nigeria. Stage was assessed using 

clinical and imaging methods. Ordinal logistic regression was used to examine associations of 

socio-demographic, breast cancer awareness, health care access and clinical factors with odds of 

later stage (I, II, III or IV) at diagnosis.

Results—A total of 316 women were included, with a mean age (SD) of 45.4 (11.4) years. Of 

these, 94.9% had stage information: 5 (1.7%), 92 (30.7%), 157 (52.4%), and 46 (15.3%) were 

diagnosed at stages I, II, III and IV, respectively. In multivariate analyses, lower educational level 

(odds ratio (OR) 2.35, 95% confidence interval: 1.04, 5.29), not believing in a cure for breast 

cancer (1.81: 1.09, 3.01), and living in a rural area (2.18: 1.05, 4.51) were strongly associated with 

later stage, whilst age at diagnosis, tumour grade and oestrogen receptor status were not. Being 

Muslim (vs. Christian) was associated with lower odds of later stage disease (0.46: 0.22, 0.94).

Conclusion—Our findings suggest that factors that are amenable to intervention concerning 

breast cancer awareness and health care access, rather than intrinsic tumour characteristics, are the 

strongest determinants of stage at diagnosis in Nigerian women.
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Introduction

Breast cancer (BC) is the most common cancer in women worldwide and in Nigeria. BC 

incidence in Nigeria (estimated age-standardised incidence rate (ASR)=50.5 per 100,000) in 

2012 was only half that in the United States (US) (ASR=92.9 per 100,000), but estimates of 

mortality rates from this cancer were higher in this West African country than in the US 

(ASR=25.9 vs 14.9 per 100,000, respectively)1, reflecting poorer survival.2

One of the most important prognostic factors for BC is stage at diagnosis, which has been 

shown to be relevant in the African setting.3-5 However, in contrast with BC diagnosed in 

developed countries, stage at diagnosis of BC in Nigeria, as in the rest of sub-Saharan Africa 

(SSA), has been widely reported to be late.3,6,7 Women are typically symptomatic at 

presentation as there are no organised, and little opportunistic, pre-clinical early detection. 

Moreover, presentation in majority of women is not in the early symptomatic stages, rather 

at advanced stage when regional spread and metastases are not uncommon. Although BC 

survival data in Nigeria are limited, available data support poor survival from this disease in 

women who present late.3,8

Recognizing the importance of early detection and treatment in BC control, an increasing 

body of research is examining factors associated with late stage at diagnosis, particularly in 

settings where stage has persistently remained late over decades and tumour size at 

presentation (mean 5-8 cm) is far beyond that of a palpable tumour (2 cm).9 In SSA, later 

stage at diagnosis of BC has been linked to various factors such as low educational level10, 
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rural region of residence,11 lack of medical aid/insurance11 and poor health care access,6 e.g. 

long distance to health provider12. These factors would translate into delays in the time to 

diagnosis. On the other hand, clinical factors13, e.g. young age, poorly differentiated tumour 

grade14, and negative hormone receptor status14, may contribute to advanced stage as a 

result of a more rapid tumour growth rate. A significant number of papers that have 

investigated factors associated with stage at diagnosis have been reported from studies in 

western countries15-17 and SSA,12 but has been less well studied in Nigeria. Of particular 

relevance to the African setting, the extent to which the younger age at diagnosis distribution 

and the small excess of more aggressive tumour subtypes18 contribute to later stage 

diagnosis remains unknown.

In our study, we examined the role of socio-demographic, BC awareness, access to health 

care and clinical factors on stage at diagnosis of BC among women seeking care at tertiary 

and secondary health institutions in Nigeria as a first step to identify which of these factors 

may be amenable to intervention in the Nigerian setting.

Methods

Study Design and Setting

This study was conducted within the Nigerian Integrative Epidemiology of Breast Cancer 

Study (NIBBLE). NIBBLE is an on-going multicentre incident case-control study which 

began recruitment in January 2014 at six government hospitals in Nigeria. Five of these 

hospitals are located in the capital city of Abuja (population 1.4 million) - comprising two 

tertiary hospitals (National Hospital and University of Abuja Teaching Hospital 

Gwagwalada) and three secondary hospitals (Asokoro District Hospital, Garki Hospital and 

Wuse General Hospital). The sixth hospital, the University of Nigeria Teaching Hospital, is 

located 400 km south in Enugu, a city in South-Eastern Nigeria with a population of 3.3 

million. The three large tertiary hospitals serve as major referral centres for cancer patients 

across Nigeria and all have facilities for chemotherapy, with one - the National Hospital 

Abuja - being one of four government hospitals in the country that currently also offer 

radiotherapy. The present analysis was restricted to NIBBLE cases, i.e. women newly-

diagnosed with primary invasive BC at the six participating hospitals between January 2014 

and July 2016. Only women diagnosed with breast cancer were included in the present 

analyses, thus analyses were concerned with the proportion of these who were diagnosed 

with late stage breast cancer.

Ethical approval was obtained for NIBBLE from the National Health Research Ethics 

Committee of Nigeria, health research ethics committees in each participating hospital, and 

institutional ethics committees at the University of Maryland Baltimore (US) and the 

London School of Hygiene and Tropical Medicine (UK). The study was carried out in 

compliance with the Nigerian National Code for Health Research Ethics and the Declaration 

of Helsinki. Written informed consent was obtained from all participants in the study.
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Subject recruitment and interviewing

Participants were recruited at the surgical outpatient departments (SOPD) and the oncology 

departments in two of the participating hospitals (i.e. the National Hospital Abuja and the 

University of Nigeria Teaching Hospital, Enugu) and only at the SOPDs at the remaining 

four. All newly-diagnosed patients with a primary invasive BC aged 18 years and over were 

eligible regardless of their ethnicity or language. Potentially eligible patients were identified 

at their first visit by the surgeon, oncologist, or research nurse, informed about the study, and 

invited to participate prior to histological confirmation. Overall, 94.3% consented for whom 

a confidential structured face-to-face interview was conducted by a trained research nurse in 

English (70.6%), a predominant Nigerian language (20.6%) or other local language (8.8%) 

as per the patient's preference. Information was collected on socio-demographic variables, 

lifestyle, comorbidities, awareness of BC causes and symptoms and health care access 

(Tables 1 and 2). The research nurse also performed measurements, using a standard 

protocol, of the patient's height, weight, and waist and hip circumferences, from which body 

mass index (BMI, weight (kg)/height2 (m2)) and waist-hip ratio (WHR) measures were 

calculated. For these anthropometric measurements, participants were asked to remove 

shoes, heavy outer garments, hair ornaments and head scarves.

We adapted the scoring method previously used by Mena et al.19 to generate scores for 

knowledge of BC causes (based on 8 items; Table 1) and symptoms (based on 7 items; Table 

1). For both domains, a woman was given a score of 2 for a correct answer, 1 if not sure/did 

not know and 0 for the wrong answer to each of its items. The total score for each domain 

was calculated as the sum of its item-specific scores and then categorised as poor, fair and 

good knowledge as described in Table 1 (footnotes a and b).

Tumour staging and pathology

Physical breast examination was performed at the time of enrolment by surgeons before a 

biopsy was conducted. Participants were asked to undergo mammography, chest-x-rays, 

abdominal ultrasound, and a bone scan to check for metastases. These tests are routinely 

recommended and majority of patients undergo them. Lymph node involvement was 

assessed on clinical examination at the time of presentation; no information was recorded in 

the clinical notes on possible re-assessment during surgery. Thereafter, the study assigned 

clinical tumour stage according to the tumour, node, metastasis (cTNM) classification 

(American Joint Committee of Cancer 7th Edition TNM classification) into stages I, II, III 

and IV.

The large majority of patients underwent a core needle biopsy (only a few had an excisional 

biopsy) for histological confirmation, the results of which were retrieved from pathologists’ 

reports within two weeks of a biopsy. Data were extracted on tumour characteristics (e.g. 

laterality, size, morphology, grade, receptor status). Tumours were graded as 1, 2 and 3 using 

the Scarf-Bloom-Richardson system.20 Immunohistochemistry (IHC) staining was used to 

assess oestrogen receptor (ER) status. A <1% positivity was the cut-off point for negative 

staining characteristics.21 IHC was done specifically for this study using a more rigorous 

and standardised approach.
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Statistical analyses

Ordinal logistic regression models were used to identify associations with more advanced 

stage at diagnosis, i.e. assuming a common odds ratio (OR) for the binary outcomes: stage 

IV v I/II/III, IV/III vs I/II and IV/III/II vs I. Age at diagnosis was regarded as a priori 
confounder and thus examined alone and included in all models. Age-adjusted models were 

initially fit separately to each group of variables: socio-demographic, BC awareness, health 

care access and clinical. Subsequent models assessed the extent to which: (i) associations 

between socio-demographic variables and later stage at BC diagnosis were mediated by BC 

awareness or health care access factors; and (ii) associations between BC awareness and 

health care access variables with later stage at BC diagnosis were confounded by socio-

demographic variables. Finally, a fully-adjusted model was fitted to identify independent 

correlates of later stage at BC diagnosis. This model included age at diagnosis, and the two 

variables found to be most strongly associated with later stage at BC diagnosis within each 

group in the age-adjusted models. Variables found to be associated with others already 

included in the model were excluded (e.g. hospital type was excluded because it was defined 

by region of residence in Enugu). Data analyses were performed using Stata14.1 (Stata 

Corporation, College Station, Texas, USA).

Principal Component Analyses (PCA) was applied, as previously described by Filmer and 

Pritchett22, to generate a single summary index of a woman's socio-economic status on the 

basis of her household assets. The variables included in the PCA were all binary variables 

(Y/N), e.g. for owning your home, living in an apartment, house or duplex; drinking water 

from outside, well, borehole, piped or bottled; use of various types of cooking fuel and 

having a separate room for cooking; type of toilet used; and ownership of certain household 

goods including a car, refrigerator, bicycle, electric fan, television, and motorcycle. The first 

component in the PCA was used, as it explained most of the variation, to generate wealth 

scores and categories of low (lowest 40% of the score distribution), middle (middle 40%) 

and high (highest 20%) socio-economic class.

Participants with WHR >1.2 or <0.6 and those with a BMI<10 kg/m2 or >50 kg/m2 were 

regarded as outliers and therefore excluded from analyses involving these variables.

Results

Participants’ characteristics

In all, 316 eligible participants were recruited into the study, but sufficient information to 

derive stage at diagnosis was available for only 300 (94.9%) women. Of these, five (1.7%) 

were diagnosed at stage I, 92 (30.7%) in stage II, 157 (52.4%) in stage III and 46 (15.3%) in 

stage IV. The characteristics of the study participants are summarized in Tables 1 and 2. The 

mean age at BC diagnosis was 45.4 years (SD=11.4 years; range:24-86 years). The majority 

(81%) were recruited in a tertiary hospital, 67.2% of these in Abuja. The commonest first 

BC symptom noticed by the women was a breast lump (Table 1). Median (interquartile 

range) self-reported time from symptom to hospital diagnosis at the participating hospital 

was 8.25 (4.24-18.5) months. In all, 46 (14.6%) BC patients were found to have metastases 

at the time of diagnosis, including to the lung (n=17, 36.9%), liver (n=9, 19.6%), bone (n=5, 
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10.9%), brain (n=2, 4.3%) and patients for which metastases could not be assessed at the 

time of presentation (Mx) (n=13, 28.3%).

Socio-demographic characteristics and later stage at diagnosis

There was no association between age and the odds of later stage at diagnosis (p for linear 

trend (pt)=0.16; Table 3). After adjusting for age, there was positive trend in the odds of later 

stage with lower educational level (pt=0.002), with women with no formal education having 

2.75 (95% CI 1.37, 5.52; p=0.004) times the odds of being diagnosed at a later stage relative 

to those with tertiary or higher education (Table 3; Figure 1a). Higher educational level was 

associated with having ever heard about BC (p<0.001) and with believing in a cure for this 

disease (p<0.001), but the trend in the odds of later stage with educational level persisted, 

albeit attenuated, upon further adjustment for these two BC awareness variables (p=0.02; 

Figure 1b). Similarly, the association between educational level and the odds of later stage at 

diagnosis persisted after further adjustment for health care access variables (i.e. region of 

residence, type of hospital and travelling time to diagnostic hospital) (Figure 2b).

Muslim women were less likely to be diagnosed at later stages than Christian women (age-

adjusted OR=0.46; 95% CI 0.24, 0.90; p=0.02), with this association strengthening slightly 

after further adjustment for educational level (OR=0.38; 95% CI 0.19, 0.75; p=0.005). 

Further adjustment for BC awareness or health care access variables did not change, 

however, the magnitude of the ORs (Figures 1 and 2).

The age-adjusted analyses showed no associations between later stage at BC diagnosis and a 

woman's marital status, self-reported personal income, or socioeconomic status (Table 3). 

There was also no association between later stage and self-reported alcohol consumption. 

Only 2 out of the 316 women in our study were ever smokers so the role of this lifestyle 

variable could not be assessed.

BC awareness and later stage at diagnosis

Overall, 80.4% women had ever heard of BC, but few displayed good knowledge of its 

causes (12.6%) or symptoms (13%) (Table 1). Only 59.5% of women believed in a cure or 

treatment for BC, and only 42.4% of women practised breast self-examination (BSE). After 

adjustment for age, never having heard of BC was significantly associated with an increased 

odds of later stage (OR=2.24; 95% CI 1.25, 4.03; p=0.01; Figure 1a). Women who did not 

believe in a BC cure (OR=2.23; 95% CI 1.40, 3.56; p=0.001) and those who did not practice 

BSE (OR=1.89; 95% CI 1.20, 2.99; p=0.01) were also more likely to be diagnosed at a later 

stage (Figure 1a). These associations were slightly attenuated upon further adjustment for a 

woman's educational level and religion.

In contrast, there were no clear trends in the odds of later stage with knowledge of BC 

causes or symptoms either in age-adjusted analyses or in those further adjusted for 

educational level and religion (Figure 1).
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Access to health care and later stage at diagnosis

The proportion of participants with later stage was higher at the three tertiary hospitals 

(National Hospital Abuja: 62.3% (43/69); University of Abuja Teaching Hospital 

Gwagwalada: 69.4% (68/98); and University of Nigeria Teaching Hospital, Enugu: 83.8% 

(62/74)) than at the three secondary care hospitals in Abuja (50.8% (30/59)). These 

associations persisted after further adjustment for educational level and religion (Table 3; 

Figure 2a). In age-adjusted analysis, the odds of later stage were positively associated with 

the amount of travel time taken by the woman to reach the first healthcare provider she 

visited (pt=0.04; Table 3 and Figure 2a), but this trend was no longer significant upon further 

adjustment for educational level and religion (pt=0.97; Figure 2b).

Clinical factors and later stage BC diagnosis

Invasive ductal carcinoma (non-otherwise specified (NST)) was the commonest 

morphological type (83.2%). Information on tumour grade was available for 79.1% women, 

with 10.8% of these being poorly differentiated (Table 2). ER status was known for 69.6% 

women, with 45.2% of these being ER-positive overall. 66% of ER positive and 60.5% of 

ER negative tumours were diagnosed at stages III/IV (Table 2), but age-adjusted analyses 

revealed no associations between later stage at BC diagnosis and tumour grade, morphology, 

or ER (Table 3). There were also no clear trends in the odds of later stage with BMI or WHR 

at diagnosis, and no evidence of associations of later stage with a positive family history of 

BC or with having ever been diagnosed with diabetes, hypertension, or benign breast 

disorders (Tables 3 and 4).

Fully-adjusted model

A woman's educational level, religion, region of residence and belief in a cure for BC were 

identified as being independent correlates of later stage at BC diagnosis in the fully-adjusted 

model (Table 4). Notably, the association of lower educational level with the odds of later 

stage persisted in the fully-adjusted model, albeit with a slightly weakened trend (pt=0.033). 

The association of later stage with religion, though slightly attenuated when region of 

residence was included in the model, reflecting the fact that a higher percentage of Muslims 

resided in the North-Central than in the South-East region, also remained significant in the 

fully adjusted model (OR=0.46;95% CI 0.22, 0.94; p=0.033). This association also held 

when restricted to women diagnosed in Abuja (OR=0.42; 95% CI 0.20, 0.88; p=0.02). The 

association of belief in a BC cure with later stage, which was slightly attenuated upon 

adjustment for educational level and religion (Figure 1), was little affected with further 

adjustment for the other variables included in the fully-adjusted model (OR 1.81; 95% CI 

1.09, 3.01; p=0.022). In contrast, the association between having ever heard of BC and later 

stage, which was weakened upon adjustment for educational level and religion (Figure 1), 

was further attenuated in the fully-adjusted analysis and no longer significant (Table 4).

Discussion

In this study, we examined the relationship between socio-demographic, BC awareness, 

access to health care and clinical factors with late stage diagnosis of BC at six tertiary and 

secondary level hospitals in two distinct regions of Nigeria. The findings showed that 67.7% 
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women were diagnosed at late (III/IV) stages. The study identified lower educational level, 

being Christian, poor BC awareness and poor health care access as being independent 

correlates of later stage at BC diagnosis in Nigeria. In contrast, clinical and tumour features 

were not found to be related to stage at BC diagnosis.

This study is unique being the first multi-centre study to investigate socio-demographic, BC 

awareness, health care access and clinical determinants of late stage diagnosis of BC in two 

different regions in Nigeria. As the study was hospital-based, BC cases that do not reach a 

secondary or tertiary health facility to be diagnosed could not be included. However, given 

our high response rate of ∼95%, it is highly likely that our findings are a true representation 

of the all BC cases that are histologically diagnosed in the cities included. In addition, 

information from the Abuja and Enugu population based cancer registries showed that only 

13.2% and 6.1% of all cancers cases recorded were from the private sector.23 The mean age 

at BC diagnosis was similar to that reported by other studies conducted in Nigeria6,24 and 

other SSA countries.25,26 Although some authors have associated younger age at diagnosis 

with later stage at presentation,27 others have found the reverse.14 We did not find an 

association between age at diagnosis and stage.

Breast cancer awareness is low in most African countries.28 Most women in our study had 

heard about BC, but only a few had good knowledge of its causes or symptoms, in line with 

the findings reported by other Nigerian studies.29,30 Women in our study who did not 

practice BSE had higher odds of presenting later than women who did. Other authors have 

reported an association between education and practice of BSE.31 While BSE has not been 

shown to be effective in early detection of BC, the awareness it generates may prove useful 

in low-resource settings.32

Access to health care is an important determinant of stage at diagnosis. Previous authors 

have reported variations in late stage BC by region of residence.33 Residing in areas with 

poorer access to health care, or taking longer time to travel for care, may increase the 

likelihood of a late stage diagnosis.33 Women diagnosed in Enugu had greater odds of later 

stage than those diagnosed in Abuja, perhaps reflecting differences in access to health care 

between the two cities. Abuja is a more affluent city with many secondary and tertiary health 

care facilities within easy reach whereas in Enugu participants had to travel long distances, 

often from rural areas, to get to the participating hospital which is located on the outskirts of 

the city. In addition, with the high prevalence of private practice and the frequent strike 

action in government hospitals, it is possible that only those who could not afford private 

care sought care at the participating hospital. High percentages of late stage at diagnosis 

have also been reported from other studies in South-Eastern and Western regions of Nigeria 

which cater to a predominantly more rural population than Abuja.6,24,34 In other similar 

settings, less developed areas reportedly have more advanced stage at diagnosis than the 

cities.27 We also found stage at diagnosis to be significantly better in secondary level 

facilities than at tertiary centres, perhaps because women may first present at secondary 

facilities, which may delay their presentation at tertiary hospitals, but more research is 

needed to confirm this.
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Level of education was a strong determinant of stage at diagnosis in our study. Women with 

no education had significantly higher odds of later stage disease than women with tertiary 

education. Several studies in Nigeria10, other SSA countries35 and other developing 

countries (e.g. Brazil27) as well as multi-ethnic studies in the US36 have associated low 

educational level with later stage diagnosis of BC. Educational level was also positively 

correlated with knowledge of BC symptoms in our study similar to findings by Marcu et al. 
in the United Kingdom.37 Interestingly, the association of educational level did not appear to 

be fully mediated by differences in breast cancer awareness or health care access, but the 

variables examined here may be too crude to fully capture these domains. Nevertheless, this 

finding has important implications for the development of educational interventions that can 

potentially improve the stage at diagnosis of breast in developing countries.

We found no evidence of associations between tumour characteristics and later stage at BC 

diagnosis. This is in contrast with a study in South Africa where McCormack et al. reported 

that late stage tumours were more likely to be estrogen and progesterone receptor negative, 

but noted no association with HER2 status.38 In New Zealand, researchers have reported 

poorly differentiated tumour grade (II and III) in women with late stage disease,16 similar to 

findings in the United States, by Lipscomb et al. who found advanced stage breast cancer to 

be positively related with poorly differentiated tumour grade and HER2 type tumours.14 Our 

sample size for this analysis was, however, very limited, and thus, the influence of tumour 

characteristics on stage at diagnosis still needs to be fully explored in the SSA setting. The 

majority of biopsies in our study were core needle biopsies whose results tend to differ from 

excisional biopsies perhaps due to under-sampling of a heterogeneous tumour and 

insufficient amount of tumour in the cores taken.39,40 However, the lack of a strong 

association between tumour characteristics and tumour grade in our study suggests that other 

factors such as breast cancer awareness and delays to diagnosis may be more important 

drivers of late stage diagnosis in our setting. Obesity has been identified as a strong risk 

factor for late stage diagnosis in BC.41 However, in our study there was no association 

between measured BMI, or WHR, at diagnosis and later stage. As factors associated with 

later BC stage were not related to the tumour biology, but to woman's characteristics, they 

must act through increasing the time from onset of symptomatic disease to diagnosis at a 

health care facility. There are reports from other SSA settings of long patient-level and 

system delays which could result in considerable change in stage.35 We observed a long 

delay from time of a woman noticing the first BC symptoms to diagnosis at the recruiting 

hospitals, in line with previous reports of 12.1 months in Nigeria42 and 10 months in 

Ghana.43 Racial disparities have also been documented in the US with African-Americans 

reporting longer delays from first contact to diagnosis and from diagnosis to BC treatment 

than Whites and significantly more advanced stage at diagnosis.44

In this study, Muslim women were diagnosed at earlier stages than Christian women. This 

finding contrasts with previous studies that have reported less BC early detection practices 

among Muslim women. We speculate that the Muslim women in this study may belong to a 

higher socio-economic class than the Christian women, therefore may have the financial 

ability to seek care more readily. Although we adjusted for socioeconomic indicators, 

residual confounding may still be present. Secondly, Muslim women may be less likely to 

work outside the home and therefore would have the time to seek help once a breast 
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symptom is felt without having to obtain permission from employers to get medical care. 

However, more research is needed to confirm this.

In SSA, ensuring early diagnosis and treatment of symptomatic women with breast cancer is 

crucial for stage-migration of the disease and, hence, achieve better outcomes. In our study, 

BC awareness and health care access related factors were identified as independent 

determinants of later stage at diagnosis in Nigeria. However, a limitation of this study is that 

it did not investigate a wider range of health service related factors such as misdiagnosis by 

health professionals, and delays in getting appointments and in obtaining test results. Stage 

migration interventions have proven to be successful and cost effective in several low- and 

middle-income countries such as India45, Malaysia46, South Africa38, Tanzania47 and 

Sudan48 following educational interventions coupled with appropriate diagnosis and 

treatment. In Sudan, the implementation of a cancer awareness and breast examination 

intervention program using trained local volunteers improved the early detection of breast 

abnormalities in women in rural communities.48 In Tanzania, late stage diagnosis (stages 

III/IV) was reduced by 51% over three years after trained health personnel delivered an 

educational intervention that focused on the signs and symptoms of cancer, and subsequently 

screened women by clinical examinations and taking pictures of suspicious lesions.47 More 

research is needed to characterize delays and factors associated with diagnostic delays in 

Nigeria, as well as in other SSA populations43, as such knowledge is crucial to the 

development of context appropriate BC control programs.
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Figure 1. 
Odds of later stage at BC diagnosis by: (a) a woman's educational level, religion and BC 

awareness adjusting for age; and (b) a woman's educational level and religion adjusting for 

age and BC awareness, and by BC awareness variables adjusting for age, educational level 

and religion.
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Figure 2. 
Odds of later stage at BC diagnosis by: (a) a woman's educational level, religion and health 

care access adjusting for age; and (b) a woman's educational level and religion adjusting for 

age and health care access, and by health care access variables adjusting for age, educational 

level and religion.
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Table 1
Socio-demographic characteristics of women with breast cancer, by stage at diagnosis

Characteristics Early BC (Stages I & II) N 
(%) a

Late BC (Stages III & IV) 
N (%) a

Socio-demographic Total no. of women 97 (32.3) 203 (67.7)

Age at BC diagnosis (years) Mean age (SD) 42.6 (11.5) 46.4 (11.7)

Marital status Married 71 (33.6) 140 (66.4)

Educational level None 5 (12.2) 36 (87.8)

Primary/Secondary 33 (29.2) 80 (70.8)

Tertiary/Post graduate (PG) 59 (41.3) 84 (58.7)

Not reported 0 (0) 3 (100)

Religion Christianity 80 (30.7) 181 (69.3)

Islam 17 (47.2) 19 (52.8)

Not reported 0 (0) 3 (100)

Do you have a personal income? Yes 23 (25.6) 67 (74.4)

No 74 (35.2) 136 (64.8)

Socioeconomic class Low 37 (27.2) 99 (72.8)

(using household data) Middle 38 (36.5) 66 (63.5)

High 22 (36.7) 38 (63.3)

Lifestyle No. of ever smokers (%) 1 (50.0) 1 (50.0)

No. drinkers (%) (1 measure/day) 10 (21.7) 36 (78.3)

(2-5 measures/day) 1 (6.7) 14 (93.3)

Breast Cancer Awareness

Ever heard of BC No 8 (16.3) 41 (83.7)

Yes 88 (36.1) 156 (63.9)

Don’t Know/Not reported 1 (33.3) 2 (66.7)

Knowledge of BC causes b Poor 57 (28.5) 143 (71.5)

Fair 25 (40.9) 36 (59.1)

Good 15 (38.5) 24 (61.5)

Knowledge of BC symptoms c Poor 48 (28.4) 121 (71.6)

Fair 30 (33.3) 60 (66.7)

Good 19 (46.3) 22 (53.7)

Belief in cure for BC No 26 (22.2) 91 (77.8)

Yes 71 (39.9) 107 (60.1)

Don’t know 0 (0) 5 (100.0)

Practice of BSE No 37 (25.0) 111 (75.0)

Yes 53 (41.1) 76 (58.9)

Never heard of / Unknown 7 (30.4) 16 (69.6)

First BC symptom Breast Lump 86 (33.0) 175 (67.0)
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Characteristics Early BC (Stages I & II) N 
(%) a

Late BC (Stages III & IV) 
N (%) a

Other Symptom d 11 (28.2) 28 (71.8)

Health Care Access

Region of residence North-Central (Abuja) 85 (37.6) 141 (62.4)

South-Eastern (Enugu) 12 (16.2) 62 (83.8)

Diagnostic hospital type e Tertiary 68 (28.1) 174 (71.9)

Secondary 29 (50.0) 29 (50.0)

Travel time taken to diagnostic hospital < 1 hour 66 (36.1) 117 (63.9)

1 - < 2 15 (33.3) 30 (66.7)

>=2 5 (22.7) 17 (77.3)

Not reported 11 (22.0) 39 (78.0)

BC: breast cancer; BSE: breast self-examination; HCP: health care provider including traditional and spiritual healers; SD: standard deviation;

a
Unless otherwise specified

b
A score was assigned to each one of 8 items on BC causes: 2 to the correct answer, 1 to not sure/certain and 0 to the wrong answer. The 8 items 

included (i) lifestyle, (ii) not breastfeeding, (iii) getting older, (iv) family history of BC, (v) if cancer is caused by a curse, (vi) an insect bite, (vii) 
injury to the breast or if (viii) it is contagious. The sum of the 8 item-specific scores was then grouped into 3 categories of poor (score 0-8), fair 
(9-11) and good knowledge (12-16).

c
Scores 0, 1 and 2 were assigned as above to 7 common BC symptoms: (i) breast lumps, (ii) breast pain, (iii) change in the size or shape of the 

breast, (iv) dimpling of the skin or a wound to the breast, (v) fluid coming from the nipple in a woman not breastfeeding, (vi) swelling in the armpit 
and (vii) change in the shape of the nipple. The sum of the 7 item-specific scores was then grouped into poor (0-7), fair (8-11) and good knowledge 
of symptoms (12-14)

d
Other symptoms included swelling underarm, nipple discharge and change in shape or size of breast.

e
Recruitment numbers for tertiary hospitals were: National Hospital Abuja- 70, University of Abuja Teaching Hospital Gwagwalada - 98, 

University of Nigeria Teaching Hospital, Enugu - 74; for secondary hospitals: Asokoro District Hospital - 44, Garki Hospital -11 and Wuse General 
Hospital - 3)
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Table 2
Clinical characteristics of women with breast cancer by stage at diagnosis

Clinical characteristics Categories Early BC (Stages I/II) (row %) Late BC (Stages III/ IV) (row %)

Total 97 (32.3) 203 (67.7)

Co-morbidities a

Previous HTN or diabetes Yes 29 (36.7) 50 (63.3)

Previous history of BBD Yes 18 (43.9) 23 (56.1)

Family history of BC Yes 7 (26.9) 19 (73.1)

Other Clinical characteristics

BMI (kg/m2) < 25 (Normal weight) 22 (24.4) 68 (75.6)

25-29 (Overweight) 38 (38.4) 61 (61.6)

>30 (Obese) 36 (35.6) 65 (64.4)

Unknown 1 (10.0) 9 (90.0)

WHR <0.80 (low) 15 (48.4) 16 (51.6)

0.8-0.85 (moderate) 15 (27.8) 39 (72.2)

>0.85 (high) 67 (32.2) 141(67.8)

Unknown 0 (0) 7 (100)

Tumour laterality Left breast 42 (29.2) 102 (70.8)

Right breast 52 (34.7) 98 (65.3)

Other (underarm) 3 (50.0) 3 (50.0)

Morphology NST/IDC 85 (34.3) 163 (65.7)

Medullary 7 (26.9) 19 (73.1)

Others (lobular, mucinous) 5 (21.7) 18 (78.3)

Unknown 0 (0) 3 (100)

Stage at BC diagnosis I 5 (100) -

II 92 (100) -

III - 157 (100)

IV - 46 (100)

Tumour grade (n=250) b Well differentiated 20 (38.5) 32 (61.5)

Moderately differentiated 55 (34.4) 105 (65.6)

Poorly differentiated 6 (23.1) 20 (76.9)

Oestrogen receptor status (n=220) c Positive 32 (34.0) 62 (66.0)

Negative 45 (39.5) 69 (60.5)

HTN: hypertension; BBD: benign breast diseases; BC: breast cancer; BMI: body mass index; WHR: waist-hip ratio;

NST: Not Otherwise Specified; IDC: invasive ductal carcinoma.

a
Number missing or unreported 7 or less in smoking, alcohol, hypertension, BBD and family history of BC categories.

b
There were 250 women with information on tumour grade, 12 patients with missing information on stage have been excluded.

c
There were 220 women with information on oestrogen receptor status, 12 patients with missing information on stage were excluded.
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Table 3
Age-adjusted associations between socio-demographic, BC awareness, health care access 
and clinical variables with odds of later stage BC estimated using ordinal logistic 
regression

Socio-demographic characteristics Age adjusted OR (95% CI) p value

Age at BC diagnosis (years) <40 1

40-49 1.44 (0.85, 2.42) 0.18

50-59 1.76 (0.94, 3.28) 0.08

>60 1.44 (0.69, 3.01) 0.33 (pt = 0.16)

Marital Status Married 1

Unmarried 1.31 (0.77, 2.23) 0.32

Educational level Tertiary/PG 1

Primary/Secondary 1.63 (1.01, 2.64) 0.045

None 2.75 (1.37, 5.52) 0.004 (pt =0.002)

Religion Christian 1

Muslim 0.46 (0.24, 0.90) 0.02

Do you have a personal income? Yes 1

No 1.21 (0.74, 1.99) 0.45

Socio-economic class High 1

Middle 0.99 (0.53, 1.84) 0.97

Low 1.43 (0.79, 2.60) 0.24 (pt =0.15)

Breast Cancer Awareness

Ever heard of BC Yes 1

No 2.24 (1.25, 4.03) 0.01

Knowledge of BC causes Good 1

Fair 1.09 (0.50, 2.38) 0.82

Poor 1.47 (0.74, 2.79) 0.29 (pt = 0.18)

Knowledge of BC symptoms Good 1

Fair 1.67 (0.81, 3.47) 0.17

Poor 2.02 (1.03,4.00) 0.04 (pt = 0.08)

Practise of BSE Yes 1

No 1.89 (1.20, 2.99) 0.01

Belief in a cure for BC Yes 1

No 2.23 (1.40, 3.56) 0.001

Health Care Access

Region of residence North-Central (Abuja) 1

South-Eastern (Enugu) 2.21 (1.33, 3.68) 0.002

Diagnostic hospital type Tertiary 1

Secondary 0.40 (0.22, 0.70) 0.001
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Socio-demographic characteristics Age adjusted OR (95% CI) p value

Travel time taken to diagnostic hospital (hrs) <1 1

1 - <2 1.42 (0.75, 2.71) 0.28

≥ 2 2.14 (0.89, 5.13) 0.09 (pt =0.04)

Clinical Characteristics

Previous HTN or diabetes Yes 1

No 1.40 (0.81, 2.42) 0.22

Previous history of BBD Yes 1

No 1.46 (0.77, 2.77) 0.25

Family History of BC Yes 1

No 1.07 (0.49, 2.34) 0.86

BMI (kg/m2) < 25 (Normal weight) 1

25-29 (Overweight) 0.55 (0.32, 0.95) 0.03

>30 (Obese) 0.66 (0.38, 1.14) 0.14

Unknown 1.45 (0.40, 5.18) 0.57 (pt =0.41)

WHR <0.80 (low) 1

0.8-0.85 (moderate) 2.80 (1.18, 6.68) 0.02

>0.85 (high) 2.20 (1.06, 4.60) 0.04 (pt =0.098)

Tumour grade Well differentiated 1

Moderately differentiated 0.93 (0.50, 1.72) 0.82

Poorly differentiated 1.42 (0.58, 3.49) 0.44

Unknown 1.56 (0.76, 3.23) 0.23 (pt =0.09)

Oestrogen receptor status Positive 1

Negative 1.18 (0.70, 2.01) 0.531

BC: breast cancer; BSE: breast self-examination; HCP: health care provider including traditional and spiritual healers; HTN: hypertension; BBD: 
benign breast disease; BMI: body mass index; WHR: waist-hip ratio; PG: post graduate; OR: odds ratio; CI: confidence interval; pt: p-value for 

linear trend
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