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Abstract: The objectives of this study is to identify potential predictors of long delay and to examine the association 

between breast cancer patient delay and stage at diagnosis. Breast cancer stage represents an important prognostic factor and 

advanced stage is associated with decreased time of disease-free survival and increased mortality rates. Thus, reducing these 

delays is believed to be of high importance. For the period of this study, February 2017 to January 2018, 171 patients were 

interviewed, Predictors of breast cancer stage at time of diagnosis was determined by bivariate analysis using ordinal logistic 

regression. The relationship between each of the independent variables with breast cancer stage was determined. A greater 

percentage of the study participants were below 50 years of age (52%) and the mean ±SD age was 49.5±11.3 years. The 

percentage of premenopausal women among the study population was 48.2% while postmenopausal women was 51.8%. BMI 

of <25 is 32%, 25-29 is 47% while >30 was 20. The odds for advanced breast cancer stage is 2.75 for women who had 1-2 

months diagnosis delay compared to women who had below 1 month delay. Those with >2 months diagnosis delay also had 

higher odds compared to those who had below 1 month delay (OR = 2.05, 95% CI = 1.04 – 4.06). The final ordinal logistic 

model revealed that variables that remained significant were having moderately differentiated tumour histology grade (aOR = 

0.11, 95% CI = 0.04 – 0.28), well differentiated tumour histology grade (aOR = 0.35, 95% CI = 0.13 – 0.92) and bra cup size C 

(aOR = 0.41, 95% CI = 0.17 – 0.98). Improved screening, awareness and education programs are required by the health care 

professionals and health policy makers in order to promote early detection of breast cancer to avoid diagnosis at advanced 

stages. 
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1. Introduction 

The incidence of breast cancer in developing countries 

including Nigeria is lower compared to developed countries, 

with 31.3 new cases per 100000 women in comparison to 

the 74.1 new cases per 100000 observed in developed 

regions. Nevertheless, the mortality rates are actually higher 

in developing countries [1]. The reasons adduced for the 

differences in mortality rates include advanced stages at 

presentation, worse biologic behavior, poor treatment 

facilities and poor patient acceptance of recommended 

treatments which have been linked to ignorance, 

superstition, self denial, fear of mastectomy and 

unavailability of treatment facilities [2]. 
More than 70% of breast cancer patients in developed 
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countries are diagnosed at stages I and II, whereas in low 

and middle-income countries, only 20-60% of patients are 

diagnosed in early stages of the disease
.
 Breast cancer stage 

represents an important prognostic factor and advanced 

stage is associated with decreased time of disease-free 

survival and increased mortality rates. Thus, reducing these 

delays is believed to be of high importance. The
 
Non-

attribution of symptoms to cancer, fear of the disease and 

treatment and low educational level were the most frequent 

causes of patient delay [3]. 

Data on the impact of delays in diagnosis on breast cancer 

outcomes are mixed. In a meta-analysis by Richards and 

colleagues of >25,000 women, those who experienced a delay 

of at least 3 months between the onset of symptoms and 

treatment for breast cancer were 12% less likely to be alive 5 

years later [4]. Breast cancer total delay has been defined as 

more than three months between symptom discovery and the 

beginning of cancer treatment and has been classified in two 

types: patient delay and provider delay Patient-related delay 

time (PDT), was defined as the time between the onset of first 

symptoms and the first medical visit and the most accepted 

threshold to establish it is three months [5]. 

The objectives of this study is to identify potential 

predictors of long delay and to examine the association 

between breast cancer patient delay and stage at diagnosis. 

2. Methodology 

The study was carried out at the Oncology clinic of the Lagos 

State University Teaching Hospital, Ikeja, Lagos, Nigeria. The 

hospital is one of the two teaching hospitals in the State 

comprising of several departments such as Surgery, Medicine, 

Paediatrics, Obstetrics & Gynaecology, Radiology, etc. 

2.1. Study Design 

This is a descriptive cross sectional study conducted 

among breast cancer patients of Lagos State University 

Teaching Hospital. 

2.1.1. Inclusion Criteria 

1. Patients of 18yrs and above 

2. Histological confirmation of breast cancer 

2.1.2. Exclusion Criteria 

1. Age below 18yrs 

2. Patients with psychiatric illness 

2.2. Sampling Method 

A total of 171 histologically diagnosed advanced breast 

cancer patients attending oncology clinic between February 

2017 and January 2018 were recruited 

2.3. Data Collection 

This was conducted with the aid of an interviewer 

administered semi structured questionnaire containing close 

ended and a few open ended questions (which included the 

bio data and assessment of their knowledge & practice of 

breast cancer screening. 

2.4. Data Analysis 

Data entry was done using excel and data analysis 

performed using stata version 14. Variables were 

summarized using frequency tables, means and standard 

deviations. Breast cancer stage at time of diagnosis was used 

as outcome (dependent) variable. Stage IIa was considered 

as the reference stage, while stages IIb, III, IV were 

advanced stages. Independent variables were age group, 

menopause status, co-morbidities, family history, education, 

poverty index, mammogram done in last 5 years, Breast Self 

Examination practise, method of detection, BMI, bra cup 

size, delay in diagnosis (time) and tumour histology grade. 

Bivariate analysis using ordinal logistic regression was 

conducted to determine predictors of breast cancer stage at 

time of diagnosis. The relationship between each of the 

above independent variables with breast cancer stage was 

determined. Variables significant at p<0.05 in bivariate 

analysis were entered into the final ordinal logistic model 

(Multiple logistic regression). Level of statistical 

significance was at p< 0.05. 

3. Result 

For the period of this study, February 2017 to January 

2018, 171 patients were interviewed. A greater percentage of 

the study participants were below 50 years of age (52%) and 

the mean ±SD age was 49.5±11.3 years. The percentage of 

premenopausal women among the study population was 

48.2% while postmenopausal women was 51.8%. BMI of 

<25 is 32%, 25-29 is 47% while >30 was 20% (table 1). 

Married women among the study participants accounted for 

76.5%, divorced women constituted 1.8%, single women were 

5.3% and widow were 16.5%. Percentage of women who 

attained primary education was 14.6%, secondary education 

45.5% while tertiary was 39.8% (table 1). A greater percentage 

of the participants were in the low and middle income group 

(59.9% and 38.3% respectively) (table 1). Majority (94%) had 

no family history of breast cancer (table 1). 

Table 1. Characteristics of study participants (N=171). 

Variables Frequencies (n) Percentages (%) 

Age group (years) 
 

 

20-39 30 17.5 

40-49 59 34.5 

50-54 32 18.7 

>54 50 29.2 

Menopausal Status* N=168 
 

  

Premenopausal 81 48.2 

Postmenopausal 87 51.8 

BMI kg/m2 * N=165   

<25 53 32.1 

25-29.9 79 47.9 

>30 33 20.0 

Co-morbidities* N=169 
 

 

None 116 68.6 

1 or more 53 31.4 

Marital Status* N=170 
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Variables Frequencies (n) Percentages (%) 

Never married 9 5.3 

Married 130 76.5 

Divorced 3 1.8 

Widowed 28 16.5 

Education 
 

 

None/primary 25 14.6 

Secondary 78 45.6 

Degree 68 39.8 

Poverty Index* N=167   

Low income 100 59.9 

Middle income 64 38.3 

High income 3 1.8 

Smoking   

No 171 100.0 

Yes 0 0.0 

Family History   

No 161 94.2 

Yes 10 5.9 

* missing N≠171. 

Of the 171 patients seen, 157 had breast cancer stage 

graded at diagnosis. Approximately 19.8% had stage IIa, 

14% were stage IIb, 56% stage III, and 10.2 stage IV (figure 

1). Majority of the patients had poorly differentiated tumours 

(43.7%) while moderately and well differentiated tumours 

were 34% and 22.7% respectively (table 2). From the 

participants, 49% had delayed diagnosis of > 2 months, 

18.6% of between 1-2 months and 32.3% of less than 1 

month. A larger percentage of 93.8% detected the tumour by 

themselves. Among other reasons financial constraint is one 

of the greatest factor that contributed to advanced stage at 

diagnosis (table 2). 

 

Figure 1. Proportion of breast cancer stages at diagnosis (N=157). 

Table 2. Other characteristics of study participants (N=171). 

Characteristics Frequencies (n) Percentages (%) 

Mammogram done in last 5years* N=168 
 

 

None 86 51.2 

1-2 71 42.3 

>2 11 6.6 

Breast Self Examination* N=169 
 

  

None 60 35.5 

<12 in a year 79 46.8 

≥12 in a year 30 17.8 

Method of detection* N=169   

Self detection 158 93.5 

Clinical Breast Examination 4 2.4 

Mammogram 3 1.8 

Others 4 2.4 

Bra cup-size* N=165 
 

 

A and B 43 26.1 

C 76 46.1 

D 46 27.9 

Delay in diagnosis (months)* N=167 
 

 

<1 54 32.3 

1-2 31 18.6 

>2 82 49.1 

Tumour histology grade* N=141 
 

 

Poorly differentiated 61 43.3 

Moderately differentiated 48 34.0 

Well differentiated 32 22.7 

Molecular Subtypes* N=71   

Luminal A 14 14.1 

Luminal B 2 2.0 

HER2 enriched 9 9.1 

Triple negative 29 29.3 

ER+, PR-, HER+ 2 2.0 

ER+, PR-, HER- 5 5.1 

ER+, PR+ 14 14.2 

ER+, PR-, or ER-, PR- 6 6.1 

ER-, PR+, HER+ 2 2.1 

ER-, PR-  16 16.2 
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Table 3 shows the bivariate analysis of independent 

variables with breast cancer stage at diagnosis using ordered 

logistic regression. The odds of having cancer stage IV, III, 

IIb increases as bra cup size becomes larger, in addition the 

odds of having stage IV, III, IIb versus stage II is lower for 

women who had bra size C compared to women who had 

size A or B (OR = 0.66, 95% CI = 0.29 – 1.52). Women who 

had moderately differentiated status had lower odds of 

having stage IV, III, IIb compared to women who had poorly 

differentiated status (OR = 0.09, 95% CI = 0.04 – 0.23). 

Those with well differentiated status also had lower odds 

compared to those who had poorly differentiated status (OR 

= 0.35, 95% CI = 0.14 – 0.88) (table 3). 

The odds for advanced breast cancer stage is 2.75 for 

women who had 1-2 months diagnosis delay compared to 

women who had below 1 month delay. Those with >2 

months diagnosis delay also had higher odds compared to 

those who had below 1 month delay (OR = 2.05, 95% CI = 

1.04 – 4.06) (table 3). No significant association was found 

between advanced breast cancer stage and other independent 

variables studied (table 3). 

Table 3. Association between Breast Cancer stages and variables studied 

using ordered logistic regression. 

Independent variables Crude OR (95% C. I.) 

Age group (years)  

20-39 1(ref) 

40-49 1.51(0.59-3.81) 

50-54 1.62(0.57-4.62) 

>54 1.08(0.42-2.83) 

Menopausal Status  

Premenopausal 1(ref) 

Postmenopausal 0.68(0.37-1.26) 

Marital Status  

Never married 1(ref) 

Married 0.33(0.06-1.74) 

Divorced 2.79(0.19-40.63) 

Widowed 1.13(0.19-6.63) 

Co-morbidities   

None 1(ref) 

1 or more 0.67 (0.35-1.29) 

Family History  

No 1(ref) 

Yes 1.83(0.53-6.33) 

Education  

None/primary 1(ref) 

Secondary 1.46(0.56-3.81) 

Degree 1.28(0.48-3.39) 

Poverty Index  

Low income 1(ref) 

Middle income 0.63(0.33-1.19) 

High income 0.42(0.07-2.59) 

Mammogram done in last 5years  

None 1(ref) 

1-2 1.01(0.54-1.89) 

>2 1.21(0.36-4.08) 

Breast Self Examination  

None 1(ref) 

<12 in a year 1.35(0.69-2.64) 

≥12 in a year 1.64(0.66-4.10) 

Method of detection  

Self detection 1(ref) 

Independent variables Crude OR (95% C. I.) 

Clinical Breast Examination 2.54(0.24-27.48) 

Mammogram 0.67(0.07-6.06) 

Others 1.02(0.14-7.44) 

BMI kg/m2   

<25 1(ref) 

25-29.9 0.92(0.46-1.87) 

>30 1.27(0.53-3.02) 

Bra cup-size  

A and B 1(ref) 

C 0.37(0.17-0.79) 

D 0.66(0.29-1.52)** 

Delay in diagnosis (months)  

<1 1(ref) 

1-2 2.75(1.08-7.03)** 

>2 2.05(1.04-4.06)** 

Tumour histology grade* N=141  

Poorly differentiated 1(ref) 

Moderately differentiated 0.09(0.043-0.23)** 

Well differentiated 0.35(0.14-0.88)** 

**significant at p=0.05. 

The final ordinal logistic model (Multiple logistic 

regression) is shown on table 4. Variables that remained 

significant were having moderately differentiated tumour 

histology grade (aOR = 0.11, 95% CI = 0.04 – 0.28), well 

differentiated tumour histology grade (aOR = 0.35, 95% CI 

= 0.13 – 0.92) and bra cup size C (aOR = 0.41, 95% CI = 

0.17 – 0.98). 

Table 4. Multiple logistic regression showing predictors of advanced breast 

cancer staging. 

Significant variables 
Adjusted Odds 

ratio (aOR) 

95% Confidence 

Interval 
p-Values 

Delay in diagnosis 

(months)    

<1 1(ref)   

1-2 2.73 0.93 - 7.96 0.067 

>3 1.61 0 0.74 - 3.50 0.233 

Bra cup-size 
   

A and B 1(ref)   

C 0.41 0.17 – 0.98 0.045** 

D 0.67 0.26 - 1.79 0.418 

Tumour histology 

grade    

Poorly differentiated 1(ref)   

Moderately 

differentiated 
0.11 0.04 – 0.28 <0.001** 

Well differentiated 0.35 0.13 - 0.92  0.033** 

**significant at p=0.05. 

4. Discussion 

There is a higher odds of having stage IV, III, IIb versus 

stage II among women 40-49 years of age compared to 

women below 40 years of age. Report from various ethnic 

populations have reported the demographic profile of breast 

cancer especially from the Western and Northern parts of the 

country and described the mean age at presentation of breast 

cancer as 42 years and that 69% of these patients were pre-

menopausal. 



 Journal of Cancer Treatment and Research 2018; 6(2): 19-24 23 

 

Older women tended to consider their symptoms as 

temporary more often than middle aged or younger women 

and tend to wait longer than younger women before 

presenting their symptoms to a physician, they may also be 

unaware of the fact that they are at higher risk compared to 

younger women leading to delayed diagnosis. Fatalism, e.g. 

a sense that one has lived long enough, might be another 

reason for the higher proportion of patient delay among 

older breast cancer patients [6]. 

Even though not statistically significant, married women 

in this study had lower odds for advanced staged breast 

cancer compared to unmarried women While lower SES has 

been associated with late-stage breast cancer diagnosis in 

several studies, the only significant effect in the study 

carried out by Joseph Lipscomb et al was that single women 

were generally at higher risk to advanced stage than married 

women, whereas Popoola etal discovered that emotional 

support is most beneficial in the adjustment of women with 

breast cancer, generating opportunities for them to express 

feelings and favoring treatment adherence and spouse has 

been found out the most important emotional support and 

the main source of instrumental support [7-8]. 

Respondents that reported a history of one or more family 

with breast cancer had higher odds of advanced staged 

breast cancer compared to those that reported none. Similar 

to this is the observation by Kathryn etal, they believe 

having a relevant family history should trigger more rapid 

evaluation and diagnosis of a self-detected breast complaint, 

however Kathryn et al felt their finding may be spurious, or 

it could be the result of recall bias in a population that may 

have more baseline anxiety based on lived experience and 

family history. Another explanation they gave is that some 

women who have first-degree relatives with breast or 

ovarian cancer may be hypervigilant, presenting so quickly 

for medical attention that clinicians wait for a few menstrual 

cycles before they perform definitive diagnostic testing [9]  

The study found higher odds of advanced staged breast 

cancer for women with secondary education compared to 

women with none or primary however no statistical 

association was found. Some other studies however reported 

significant association between early detection of breast 

cancer and higher level of education ie, those who 

completed high school/ any tertiary education were at lower 

risk for advanced -stage presentation than those who had 

informal or only primary school education [10-11]. 

Lower odds of advanced breast cancer stage was found 

for women with middle income compared to women with 

lower income. Low socio-economic status were found to be 

the factors associated with a delayed consultation because it 

has been discovered that women with less financial 

resources are more likely not to seek care in health facilities 

leading to delay in several studies [12, 13-14]. 

No association was found between women who had done 

1-2 mammogram in past 5 years compared to women who did 

not. This may be due to the fact that mammogram screening 

should be done yearly. Screening mammography has been 

consistently associated with earlier-stage detection of breast 

cancer, both in clinical trials and in day-to-day practice. 

Utilisation of this screening examination reflects attitude 

towards screening programmes and is likely to be a good 

marker for health behaviour and general health care 

utilisation. Thus it is not surprising to observe that women 

who attend the general health check-up screening examination 

are more likely to present their breast symptoms in a timely 

manner to a physician than those who do not attend these 

screening examinations. Although women who undergo breast 

cancer screening tend to be more health conscious, they might 

feel less worried about some vague alterations of the breast if 

the last mammography or clinical examination had been 

normal. Other studies show no clear evidence of an 

association between lack of breast self examination and 

patient delay [6]. 

Patient delay tended to be slightly less common among 

women who reported at least monthly breast self 

examination or women who underwent professional breast 

cancer screening during the past 5 years but the differences 

were small and not statistically significant. Practicing breast 

self-examination was also discovered to be associated with a 

shorter patient delayed time in a study carried out by Jacek 

Jassem et al. In this study, the odds of having advanced stage 

breast cancer was higher for women who had it detected via 

CBE compared to women who detected by self [6, 15]. 

A 25% odds of having advanced breast cancer stage was 

found among women with >30 BMI compared to women 

with <25 BMI as well as odds of increased stage as Bra cup 

size becomes larger from Bra cup size C (OR= 0.37) to Bra 

cup size D (OR=0.66). 

Among variables describing health characteristics, obesity 

or bra size as a surrogate showed the strongest association 

with diagnosis of advanced stage breast cancer, this 

association could be due to a delay in diagnosis among 

obese women. Overweight/obese women have larger breasts, 

and thus tumor detection may be more difficult in these 

women simply because tumors are more difficult to palpate 

in larger breasts [16].  

A significant association was found between tumour 

histologic grade and breast cancer stage in this study, and it 

remained significant even after adjusting for other 

significant variables from bivariate analysis. Women who 

had moderately differentiated histological status had lower 

odds for advanced breast cancer stage compared to women 

with poorly differentiated histological status. According to 

Lipscomb etal advanced stage was positively related to 

whether the tumor was HER2 Type, the tumor grade was not 

well-differentiated, or else poorly undifferentiated. These 

tumours are aggressive and tend to metastasise rapidly as 

revealed by Popoola etal in their study where all poorly 

differentiated breast cancer metastsised after two year follow 

up [17-18]. 

At bivariate analysis, significant association was found 

between diagnosis delay (months) and breast cancer stage. 

The odds of having advanced breast cancer was higher for 

women who had 1-2 months diagnosis delay compared to 

women who had below 1 month delay. From a study carried 



24 Popoola Abiodun et al.:  Factors Associated with Advanced Disease Stage at Diagnosis in a Study of   

Patients with Newly Diagnosed Breast Cancer 

out by---, Late stage breast cancer was found in greater 

percentage of all patients and it tended to be more frequent 

among women with patient delay >3 months than among 

women who consulted a doctor within 1 month after onset of 

symptoms [6]. Longer patient-related delay times were 

associated with patients perception regarding the symptoms 

to be harmless and temporary, due to poor breast cancer 

awareness, ignorance, superstition, self-denial, fear of 

mastectomy, these factors make them overlook the 

importance of these warning signs and symptoms of breast 

cancer, leading to progression of the disease and even 

proving to be fatal in late stages. 

5. Conclusion 

Delay in diagnosis and treatment of breast cancer remains 

a serious problem. Improved screening, awareness and 

education programs are required by the health care 

professionals and health policy makers in order to promote 

early detection for common cancer types such as breast so 

that a substantial proportion with breast cancer symptoms 

would present to a doctor within 1 month and avoid 

diagnosis at advanced stages. 
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