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Abstract
Background: Detecting Breast Cancer (BC) at earlier stages

comes with a better prognosis, while diagnosis at late stages has
poor outcomes and escalating mortality rates from the disease.
The study aims to understand the factors associated with the late-
stage diagnosis of BC in Egypt.

Design and Methods: A sample of 400 women with a patho-
logically confirmed BC were enrolled from one of the main ter-
tiary cancer hospitals in Egypt. A cross-sectional study design was
conducted. The collected data included: clinical characteristics of
the tumor, socio-demographic characteristics of the studied
women, reproductive and medical history, screening practices, and
the time from symptom onset to definite diagnosis as suspected
predictors to the stage of BC at diagnosis. Data was analyzed by
crude odds ratios (95% confidence interval) and multivariate
logistic regression analysis.

Results: The study revealed that 47.5% were diagnosed at late
stages (40% at stage III/ 7.5% at stage IV), while (52.5%) were
diagnosed at early stages (6.5% at stage I/46% at stage II). A bina-
ry logistic regression model showed that unmarried females
(p=0.012), had non-luminal molecular subtype of BC including
HER2 enriched and triple-negative tumors (p<0.001), presentation
with breast changes and a non-palpable lump (p=0.024) or non-
breast symptoms (P=0.002), a delay longer than 3 months to the
first presentation by patients (p<0.001), and a delay to definite
diagnosis longer than 1 month by providers (p<0.001) were signif-
icant risk factors of late-stage diagnosis of BC. 

Conclusions: Late-stage diagnosis of BC in Egypt is associat-
ed with the aggressiveness of some molecular subtypes and other
important modifiable factors that should be addressed. 

Introduction
Breast Cancer (BC) in women is a major public health prob-

lem worldwide. The burden of the disease, in terms of incidence,
mortality, and economic costs, is substantially on the rise
globally.1 Breast cancer is the most prevalent cancer and the lead-
ing cause of cancer death among Egyptian females with a more
progressive increase in mortality rates over the last decades.2,3 The
tumor Stage of BC at the time of initial Diagnosis crucially deter-
mines its prognosis as BC is a curable disease when detected
early.4 According to the American Joint Committee on Cancer
(AJCC), the TNM staging system defines the anatomic stage of
BC based on the primary tumor size (T), the extent of spread to the
lymph nodes (N), and the presence or absence of metastases (M).
The earliest stage is stage 0, which refers to non-invasive breast
cancers, and then stage I to IV describes invasive tumors with the
latest of the worst prognosis.5

Late-stage diagnosis of BC means that the tumor has already
progressed to late stages (III & IV) at the time of initial diagnosis.
Late-stage tumors have lower treatment options and minimal
chances of successful therapy resulting in poor outcomes and ele-
vated mortality rates. Furthermore, detecting BC at an advanced
stage presents a challenge to many countries, particularly in lower
resources settings as the cost of treatment increases with the sever-
ity of the disease. It adds economic burden and government
expenditures on cancer care in these already resources constrained
regions. Consequently, early detection of BC is much more cost-
effective than curing late stages of the disease.6,7

Nevertheless, the majority of women with BC in Low- and
Middle-Income Countries (LMICs) are found at late stages, and
the downstaging of BC is not even in their public health priorities.
Notably, most of the resources in these countries are devoted to
curative services rather than early detection strategies.8

In Egypt, several studies reported that 60% to 70% of females
with BC firstly presented with late-stage.9 Based on Gharbiah
population-based cancer registry, over 60% of the Egyptian
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Significance for public health

Breast Cancer (BC) is a major public health problem worldwide. Late-stage diagnosis of breast cancer is a common public health threat in Egypt and similar
developing countries. While the high incidence rates of breast cancer are reported by the developed countries, the highest mortality rates are reported by low-
resources countries. These discrepancies are largely stem from variations in the pattern of the disease stage at presentation. Detecting BC at earlier stages comes
with better prognosis, better response to treatment, and thereby higher survival rates, while diagnosis at late-stages has poor outcomes despite the extensive
and costly treatments. As a result, promoting early detection of BC can largely improve patient survival in limited-resource countries. The aim of our study to
provide a comprehensive understanding of the factors associated with late-stage diagnosis of breast cancer in Egypt to better inform evidence-based tailored
policies and adaptive early detection strategies based on the country context.
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women with BC were initially diagnosed at late stages; 45.93%
were diagnosed at stages III and 15.95% at stage IV.10
Consequently, the downstaging of BC in Egypt is an important
public health goal and it can be done by understanding the under-
lying causes for the late-stage diagnosis of BC. 

Many researchers investigated the time lag between symptom
discovery by the patient and definite diagnosis, which is called
Diagnosis Delay (DD), as a major contributor to the advanced
stage at diagnosis. Therefore, controlling for DD can help BC
patients to be managed at an earlier stage, resulting in a better
prognosis.11

Diagnosis delay longer than three months was cited as a clini-
cally significant delay. Factors associated with late-stage BC due
to DD in women with BC symptoms are reported for two intervals:
“the patient interval” that defined as the time from the first symp-
tom to the first presentation for medical consultation, in which
late-stage disease may be attributed to delay by the patient, and
“diagnostic interval” that defined as the time from the first presen-
tation to definite diagnosis, in which the late-stage diagnosis may
be attributed to delay by healthcare providers or health system,
commonly known as “provider or system delay”.12

On the other hand, the time needed for the tumor to advance to
later stages may be different across different subtypes of BC.
Accordingly, the role of the inherent adversity and aggressiveness
of the tumor is crucial to be studied for a more comprehensive
understanding of the late-stage diagnosis.13,14

Consequently, there is a need for more integral research to pro-
vide a comprehensive understanding of the late-stage diagnosis of
BC within the setting of each country to inform evidence-based
tailored policies and adaptive strategies to improve BC attention
according to each context. The purpose of the current study is to
analyze a wide range of variables in relation to the tumor stage at
diagnosis among women with BC who were diagnosed at one of
the tertiary healthcare facilities in Alexandria, Egypt.

Design and Methods

Settings
The present study adopted a cross-sectional study design. The

target population was Egyptian women with a pathologically con-
firmed diagnosis of breast cancer who were newly diagnosed with-
in one year prior to the interview excluding the recurrent cases. A
total of 400 cases were enrolled in this study from one of the
largest specialized cancer hospitals in Egypt. The hospital is locat-
ed in Alexandria and provides medical services to more than 800
cancer patients daily from Alexandria and the surrounding gover-
norates. The study was approved by the Ethics Committee of the
High Institute of Public Health in Alexandria University and com-
piled with the International Guidelines for Research Ethics.
Informed consent was obtained from the study participants after
explaining the purpose of the study. Anonymity, confidentiality,
and voluntary participation were ensured throughout the study.

Sampling and data collection
All consecutive eligible cases who were admitted to the hospi-

tal during the study period were included in the study until the
required sample size was fulfilled. Data on the clinical characteris-
tics of the tumor including tumor stage at initial diagnosis, histo-
logical type, hormonal status, and molecular subtype were collect-
ed from the medical records. A structured interviewing question-

naire was used to collect data on sociodemographic characteristics,
reproductive and medical history, screening practices and barriers
to screening, symptom detection, and the time intervals from the
first discovered symptom until the definite diagnosis of BC. 

The tumor stage was either directly abstracted from the medi-
cal records or was calculated based on the TNM classification rules
of the American Joint Committee on Cancer (AJCC) by using data
on tumor size, lymph node invasion, and metastasis15 from the
medical records, then transformed into a dichotomous variable: i)
Early stages: stages I and II were grouped; ii) Late stages: stages
III and IV were grouped; iii) Molecular subtype was either directly
abstracted from the medical records or calculated based on the
AJCC using data from medical records on hormonal status
(Estrogen Receptors (ER) & Progesterone Receptors (PR), Human
Epidermal growth factor Receptor-2 (HER2), and tumor grade,
then transformed into a dichotomous variable: i) Luminal Types
(LT): Including Luminal A and B types; ii) Non-Luminal Type
(NLT): Including HER2 enriched and Triple Negative/Basal type. 

Data on the date of the first symptom, the date of the first med-
ical consultation, and the date of definite pathologically confirmed
diagnosis were collected through the patient interview and con-
firmed by the dates in medical records. Then, it was used to calcu-
late the diagnosis delay with both time intervals of patient delay
and diagnostic delay.

“Patient delay” was calculated as the number of days between
the date of the first noticed symptoms by the patient and the date
of the first medical consultation.

“Provider or system delay” was calculated as the number of
days between the date of the first medical consultation and the date
of the pathologically confirmed diagnosis. 

“Diagnosis Delay (DD)” is the total number of days between
the first symptom till definite diagnosis.

Statistical analysis
Data entry and statistical analysis were done using the IBM

SPSS software (Statistical Packages for Social Sciences) version
23, two-tailed tests were used for the whole analysis, and alpha
error 0.05. Additionally, Microsoft Excel version 2016 was used to
design some charts for graphical representation of the data. Crude
Odds Ratio (OR) with a 95% Confidence Interval (CI) was used to
assess the association between the outcome (tumor stage at diag-
nosis) and the study variables including socio-demographics, med-
ical and reproductive history, clinical characteristics, screening
practices, symptom detection, and diagnosis delay.

Results
A total of 400 newly diagnosed women with BC are enrolled

in this study, (47.5%) were diagnosed at late stages (40% at stage
III/ 7.5% at stage IV), while (52.5%) were diagnosed at early
stages (6.5% at stage I/ 46% at stage II) as shown in Figure 1. Table
1 shows the distribution of participants according to socio-demo-
graphic characteristics and the tumor stage at diagnosis. The risk of
late-stage disease among unmarried was 1.68 times relative to mar-
ried females and this was statistically significant (p=0.028).

The association between the clinical characteristics of the par-
ticipants and the tumor stage at diagnosis is shown in Table 2.
Regarding the reproductive and medical history, there was no sta-
tistically significant association with the tumor stage at diagnosis
in both groups (p>0.05). However, more women with non-luminal
types of BC are found at a late stage (66.7% and 55.7% with the
HER-2 enriched subtype and triple-negative subtype respectively)
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than women with luminal types of BC (42.5%). The risk of the
late-stage diagnosis of BC among women with non-luminal sub-
types was 2.707 times in case of the HER-2 enriched subtype and
1.7 times in case of the triple-negative subtype compared with
women with the luminal subtypes, and this was statistically signif-
icant (P= 0.004, 0.049).

Table 3 shows that the vast the majority had never sought
breast screening, 83.2% had never performed BSE, 97.2% had
never sought CBE, and 96% had never been screened by mammo-
gram before their condition. For females who were not performing
BSE, the main reason for the most of respondents (78.1%) was the
lack of awareness. Only 11 participants representing 2.8% of the total
studied females were visiting the physician for CBE before their con-
dition. As well, only 16 participants (4%) were compliant to mam-
mogram screening before their condition. Barriers to mammogram
screening were; unawareness which was the most common barrier
among 86.7% of the studied females. Other barriers to mammo-
gram screening included ignoring the risk that was declared by 27
females (7%), fear from diagnosis was a barrier for 10 females
(2.6%), competing life priorities constituted barrier for 6 females
(1.6%), in addition to the cost of mammogram was a constraint to
screening for 8 participants (2.1%).

Table 4 illustrates that the risk of the late-stage diagnosis of BC
among women who were not performing BSE was 2.91 times com-
pared with women who were used to practicing BSE before their
condition, and this was very highly statistically significant
(p<0.001). The risk of late-stage diagnosis among women who had
never been screened by mammogram was 4.11 times relative to
women who were compliant with mammogram screening, and this
was statistically significant (p=0.029). Regarding the relationship
between symptom detection and the tumor stage at diagnosis, the

risk of the late-stage diagnosis of BC among women who firstly
noticed breast changes without a palpable lump was almost 3 times
relative to women who firstly had a breast lump, and this was sta-
tistically significant (p=0.01), while women who had firstly breast
pain or nipple changes had equal probabilities of having early or
late stage at diagnosis, but this was not statistically significant
(p>0.05). Most of the women who firstly noticed non-breast symp-
toms rather than breast mass are found at a late stage (77.1%). The
risk of late-stage diagnosis among women who firstly noticed non-
breast symptoms was 4.74 times compared with women who first-
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Figure 1. Distribution of the studied cases with breast cancer by
tumor stage at initial diagnosis. 

Table 1. The association between socio-demographic characteristics of the studied cases with breast cancer and the tumor stage at diag-
nosis.

Variables                                      Early Stage                         Late Stage                      Crude OR                     95% CI                          P
                                                        (N=210)                              (N=190)                                                                                                    
                                                     Number (%)                       Number (%)                                                                                                

Age (Years)                                                                                                                                                                                                                                                          
      < 35                                                             9 (40.9)                                         13 (59.1)                                       1.44                                0.52 – 4.04                            0.483
      35 -                                                              48 (52.2)                                        44 (47.8)                                       0.92                                0.45 – 1.86                            0.810
      45 -                                                              80 (57.6)                                        59 (42.4)                                       0.74                                0.38 – 1.44                            0.372
      55-                                                               50 (49.5)                                        51 (50.5)                                       1.02                                0.51 – 2.05                            0.956
      65+ R                                                          23 (50.0)                                        23 (50.0)                                         1                                                                                     
Marital Status                                                                                                                                                                                                                                                      
      Married R                                                 169 (55.6)                                      135 (44.4)                                        1                                                                                     
      Unmarried                                                 41(42.7)                                         55 (57.3)                                       1.68                                1.06 – 2.67                           0.028*
Place of residence                                                                                                                                                       1                                                                                     
      Urban R                                                     172 (54.1)                                      146 (45.9)                                     1.36                                                                                   
      Rural                                                           38 (46.3)                                        44 (53.7)                                                                            0.84 – 2.22                            0.211
Level of Education                                                                                                                                                                                                                                             
      University R                                               35 (61.4)                                        22 (38.6)                                        1                                                                                     
      High school                                              67 (58.8)                                        47 (41.2)                                       1.12                                0.58 – 2.14                            0.741
      Middle school                                          21 (44.7)                                        26 (55.3)                                       1.97                                0.89 – 4.32                            0.090
      Primary                                                      27 (50.9)                                        26 (49.1)                                       1.53                              0.72 ¬– 3.27                           0.270
      Illiterate                                                    60 (46.5)                                        69 (53.5)                                       1.83                                0.97 – 3.46                            0.063
Occupation                                                                                                                                                                                                                                                           
      Unemployed R                                         189 (53.2)                                      166 (46.8)                                        1                                                                                     
      Employed                                                  21 (46.7)                                        24 (53.3)                                       1.30                                0.69 – 2.42                            0.406
Income                                                                                                                                                                                                                                                                 
      Moderate to High R                                162 (54.9)                                      133 (45.1)                                        1                                                                                     
      Low                                                             48 (45.7)                                        57 (54.3)                                       1.45                                0.93 – 2.26                            0.106
*Significant (p<0.05), OR :Odds Ratio, CI: Confidence Interval.                                                                      
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ly noticed breast lump, and this was very high statistically signifi-
cant (p<0.001). 

In order to study the detailed relationship between the diagno-
sis delay intervals and the tumor stage at diagnosis, we further
binned the delay (in months) into more groups as shown in Figure
2. As regards the delay by patients to the first presentation, a longer
delay has progressively increased the odds of a more advanced
stage at diagnosis to a peak of 9.63 in delay equal to 12 months or
longer compared with women presented within 3 months
(p<0.001). Concerning total diagnosis delay, 72.3% of the studied
females with total DD longer than 3 months had late-stage BC at
diagnosis. The risk of late-stage diagnosis due to longer delay than
3 months is 8 times compared with women who were diagnosed
within 3 months (p<0.001).

                            Article

Table 2. The association between the clinical characteristics of the studied cases with breast cancer and the tumor stage at diagnosis.

Variables                                       Early Stage                        Late Stage                      Crude OR                     95% CI                          P
                                                         (N=210)                             (N=190)                                                                                                    
                                                     Number (%)                      Number (%)                                                                                                

Parity                                                                                                                                                                                                                                                                      
      Parous R                                                     192 (53.8)                                     165 (46.2)                                        1                                                                                     
      Nulliparity                                                  18 (41.9)                                       25 (58.1)                                       1.62                                0.85 – 3.07                            0.142
Menopausal Status                                                                                                                                                                                                                                             
      Pre-menopause R                                    133 (55.6)                                     106 (44.4)                                        1                                                                                     
      Post-menopause                                      77 (47.8)                                       84 (52.2)                                       1.37                                0.92 – 2.04                            0.125
Breastfeeding                                                                                                                                                                                                                                                      
      Stopped breastfeeding R                       174 (54.7)                                     144 (45.3)                                        1                                                                                     
      On recent breastfeeding                       11 (45.8)                                       13 (54.2)                                       1.43                                0.62 – 3.28                            0.402
      Never did breastfeeding                        25 (43.1)                                       33 (56.9)                                       1.59                                0.91 – 2.81                            0.105
History of breast problems                                                                                                                                                                                                                              
      No R                                                            166 (50.3)                                     164 (49.7)                                        1                                                                                     
      Yes                                                               44 (62.9)                                       26 (37.1)                                       0.59                                0.35 – 1.02                            0.058
Family history of breast cancer                                                                                                                                                                                                                       
      No R                                                            149 (53.0)                                     132 (47.0)                                        1                                                                                     
      Yes                                                               61 (51.3)                                       58 (48.7)                                       1.07                                0.69 – 1.65                            0.747
Other chronic diseases                                                                                                                                                                                                                                    
      No R                                                            128 (56.4)                                      99 (43.6)                                         1                                                                                    0
      Yes                                                               82 (47.4)                                       91 (52.6)                                       1.44                                0.96 – 2.14                             .075
Smoking practice                                                                                                                                                                                                                                                
      Non smoker                                              199 (52.5)                                     180 (47.5)                                        1                                                                                     
      Smoker                                                        5 (41.7)                                         7 (58.3)                                        1.55                                0.48 – 4.96                            0.462
      Ex-smoker                                                  6 (66.7)                                         3 (33.3)                                        0.55                                0.14 – 2.24                            0.407
Molecular Subtype                                                                                                                                                                                                                                             
      Luminal Types (LT) R                              157 (57.5)                                     116 (42.5)                                        1                                                                                     
Non- Luminal Types (NLT)                                                                                                                                                                                                                               
      Her-2 Enriched                                        14 (33.3)                                       28 (66.7)                                     2.707                             1.365 – 5.370                         0.004*
      Triple Negative                                         31 (44.3)                                       39 (55.7)                                     1.703                             1.003 – 2.890                          0.049
*Statistically Significant.                                                                                                                                                                                                                                                                           

Table 3. Distribution of the studied cases with breast cancer according to their health behavior towards early detection methods and
barriers to screening before their condition.

Screening methods                                                                                BSE                                   CBE                        Mammogram (n=400)
   (n=400)                                                                                            (n=400)                                   

Practice                                                                                                                                                                                                                                                        
     Yes                                                                                                                                   67 (16.8)                                       11 (2.8)                                              16 (4.0)
     No                                                                                                                                   333 (83.2)                                    389 (97.2)                                          384 (96.0)
Barriers                                                                                                                               (n=333)*                                    (n=389)*                                          (n=384)*
     Unawareness of this method                                                                                   260 (78.1)                                    322 (82.8)                                          333 (86.7)
     Not expect the risk having BC                                                                                   46 (13.8)                                       35 (9.0)                                              27 (7.0)
     Afraid from discovering any problems                                                                      9 (2.7)                                         12 (3.1)                                              10 (2.6)
     Competing life priorities (No time to do it)                                                          14 (4.2)                                        14 (3.6)                                               6 (1.6)
     Don’t know how to self-examine my breasts                                                          4 (1.2)                                             NA                                                       NA
     Financial constraints (not afford the cost)                                                                 NA                                             6 (1.5)                                                8 (2.1)
BSE; Breast Self-Examination, CBE; Clinical Breast Examination. *Barriers were presented for women were not performing screening.
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Figure 2. Odds ratios and confidence intervals of delay by
patients and providers, and tumor stage at diagnosis.
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Multivariate regression analysis was used to control simultane-
ously for the possible confounding effect of the different variables.
Based on the binary outcome, a binary Logistic regression model
was utilized.16 Table 5 shows the results of the binary logistic
regression model for factors associated with the late-stage diagno-
sis of BC using the enter method. Variables were selected based on
the significance of the results of the univariate and multicollinear-
ity analyses. The overall goodness of fit of the model is indicated

by Hosmer - Lemeshow test that showed a non-significant differ-
ence between the observed and the predicted probabilities
(p=0.815) indicating a good model fit. The significant predictors of
late-stage diagnosis are unmarried women, non-luminal subtype,
no mammogram screening, the first symptom is breast changes
without lump, the first symptom is non-breast symptoms, patient
delay longer than 3 months, and provider or system delay longer
than 1 month.

                                                                                                    Article
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Table 4. The association between participants’ behavior for breast cancer screening, the first symp-tom detected and diagnosis delay,
and the tumor stage at diagnosis.

Characteristic                               Early Stage                        Late Stage                      Crude OR                     95% CI                          P
                                                         (N=210)                             (N=190)                                                                                                    
                                                     Number (%)                      Number (%)                                                                                                

Screening methods                                                                                                                                                                                                                                            
      BSE                                                                                                                                                                                                                                                                  
            Yes R                                                      49 (73.1)                                       18 (26.9)                                         1                                                                                     
            No                                                         161 (48.3)                                     172 (51.7)                                     2.91                                1.63 – 5.21                        P<0.001*
      CBE                                                                                                                                                                                                                                                                 
            Yes R                                                       9 (81.8)                                         2 (18.2)                                          1                                                                                     
            No                                                         201 (51.7)                                     188 (48.3)                                     4.21                               0.89 – 19.73                           0.068
Mammogram                                                                                                                                                                                                                                                        
      Yes R                                                           13 (81.3)                                        3 (18.8)                                          1                                                                                     
      No                                                               197 (51.3)                                     187 (48.7)                                     4.11                               1.15 – 14.66                          0.029*
The first symptom**                                                                                                                                                                                                                                         
      Breast lump                                             160 (58.4)                                     114 (41.6)                                        1                                                                                     
      Breast changes                                          9 (32.1)                                        19 (67.9)                                       2.96                                  1.29-6.79                              0.01*
      Breast Pain                                                 8 (50.0)                                         8 (50.0)                                         1.4                                   0.51-3.85                               0.51
      Nipples changes or discharge              20 (50.0)                                       20 (50.0)                                        1.4                                   0.72-2.73                               0.32
      Non breast symptoms                             8 (22.9)                                        27 (77.1)                                       4.74                                 2.08-10.81                         P<0.001*
Patient Delay(months)**                                                                                                                                                                                                                                 
      ≤3 R                                                            164 (69.2)                                      73 (30.8)                                         1                                                                                     
      3-  11 (47.8)                                               12 (52.2)                                            2.45                                       1.03-5.81                                 0.04*
      6-  16 (27.1)                                               43 (72.9)                                            6.04                                      3.19-11.41                             <0.001*
      12+                                                              14 (18.9)                                       60 (81.1)                                       9.63                                 5.06-18.33                          <0.001*
System Delay (months)**                                                                                                                                                                                                                               
      ≤1 R                                                            189 (63.2)                                     110 (36.8)                                        1                                                                                     
      1-  9 (15.5)                                                 49 (84.5)                                            9.35                                      4.43-19.78                             <0.001*
      3+7 (19.4)                                                 29 (80.6)                                            7.12                                      3.02-16.79                             <0.001*
Total Diagnosis Delay**                                                                                                                                                                                                                                    
      ≤3R                                                             151 (76.3)                                      47 (23.7)                                         1                                                                                     
      >354 (27.7)                                              141 (72.3)                                           8.39                                      5.33-13.20                            P<0.001*
*Statistically Significant, **Missed cases were asymptomatic or did not recognize their symptoms.

Table 5. Logistic regression model for factors associated with late-stage diagnosis of breast cancer.

Variables                                                  B                          Adjusted OR 95% CI for AORP
                                                                                                                                        LL                         UL                                    

Unmarried                                                                0.76                                          2.14                                    1.18                               3.88                                        0.012*
Non- Luminal Types (NLT)                                   1.34                                          3.82                                    2.07                               7.05                                      < 0.001*
No Mammogram screening                                  0.59                                          1.81                                    0.39                               8.38                                         0.446
First Symptom                                                                                                                                                                                                                                                
       Breast lump (ref)                                                                                                                                                                                                                                     
       Breast changes                                                1.28                                          3.60                                    1.18                              10.98                                       0.024*
       Breast pain                                                       0.45                                          1.57                                    0.39                               6.33                                         0.528
       Nipple changes or discharge                       -0.11                                         0.89                                    0.37                               2.15                                         0.803
       Non-breast symptoms                                   1.68                                          5.35                                    1.89                              15.16                                       0.002*
       Patient delay > 3 months                              2.22                                          9.22                                    5.22                              16.30                                     < 0.001*
       Provider delay > 1 months                           2.45                                         11.54                                   5.59                              23.79                                     < 0.001*
Constant                                                                   -2.85                                         0.06                                                                                                                       < 0.001*
*Statistically significant, AOR; Adjusted Odds Ratio. The Cox and Snell R square was 0.357, and the Nagelkerke R square was 0.477, Hosmer - Lemeshow test (p=0.815).
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Discussion
Women’s health is of a particular public health concern as it

has an important impact on the health of their children, family, and
community. Breast cancer is one of the major causes of morbidity
and mortality for women, especially when detected at late stages,
it has a heavy clinical, social, and psychological burden on affected
women and their families. In the present study, 47.5% of the stud-
ied females with BC were diagnosed at late stages (40% at stage
III/ 7.5% at stage IV). This percentage is close to the results of
another study from two of the largest cancer centers in Egypt (the
National Cancer Institute of Cairo University and Tanta Cancer
Center in the Nile delta), which reported 46% of the participants
had presented at late stages.17 However, the previous studies in
Egypt in the past decades reported higher percentages of late-stage
diagnosis of BC ranged from 60% to 70%.9,10

This finding reflects the significant improvement in the down-
staging of BC in Egypt. However, it is still considered a high rate
compared with rates of late-stage diagnosis of BC in other coun-
tries. In the US, late-stage diagnosis of BC was 10.3%, in Sweden
was 7% ( 5 % at stage III, and 2% at stage IV), and in South Korea
was 5.1% of patients diagnosed at stage III.18,19

The current study revealed that the factors associated with late-
stage diagnosis among the studied females with BC are having
non-luminal types of the disease, non-compliance to mammogram
screening before their condition, having non-lump or non-breast
symptoms as their first symptom, unmarried females, a delay
longer than 3 months to the first presentation by patients, and a
delay to definite diagnosis longer than 1 month by providers or
because of health system barriers (Table 5). 

The molecular subtype of BC has been shown to have a vital
role in the stage of the disease at diagnosis. Breast cancer is a het-
erogeneous disease of various molecular subtypes comprising dif-
ferent growth rates, clinical course, and metastatic behavior.
Therefore, in patients with biologically indolent BC, tumors with a
slow growth rate may take long time to progress to advanced
stages. Other patients may have a fast-growing tumor due to its
intrinsic aggressive nature, spreading rapidly and presenting at a
late stage of disease in a short time.5

From this perspective, some studies hypothesized that longer
diagnosis delay may result in a later stage at diagnosis suggesting
a worse prognosis and diminished survival. Alternatively, other
studies showed a better prognosis and increased survival with a
longer delay which may be attributed to the hypothesis that slowly
growing and asymptomatic tumors have a better survival pattern
than those fast-growing with apparent symptoms which easily sug-
gesting cancer and can be diagnosed shortly but underlying more
aggressive tumor with worse prognosis.11

In the current study, women who presented with the aggressive
non-luminal types (including HER2 enriched and triple-negative
subtypes) were found at a higher risk to late stage of the disease
(Table 2). In accordance with this finding, Khokher et al. reported
a statistically significant association of the non-luminal molecular
subtypes with late-stage at diagnosis among the early presented
women with BC.13

On the other hand, the present study showed that 42.5% of the
females who were presented with non-aggressive luminal tumors
were found at late stages. This result may suggest that the longer
time to diagnosis allows non-aggressive tumors as well as the
aggressive types to grow and progress to late stages (Table 2).

Many previous studies reported three months or longer
between the first symptom and the pathologically confirmed diag-
nosis of BC in symptomatic women as the clinically significant
risk factor associated with later stages of the disease.12,20,21

Our results were in coherence with these studies and showed
that women with total diagnosis delay longer than 3 months had 8
times increased risk of late-stage diagnosis compared with women
who were diagnosed within 3 months (p<0.001).

Further, we investigated both intervals of time to diagnosis.
Results showed a strong statistically significant association
between increasing the length of time to diagnosis and the disease
stage at diagnosis. For instance, women with longer patient delay
are more likely to have a later stage of the disease with odds
increasing with the longer delay to a peak of 9.63 in delay of 12
months or longer (Table 4, Figure 2). 

In the current study, sociodemographic characteristics of the
patients are studied in relation to the stage of tumor at diagnosis.
The marital status showed an independent and statistically signifi-
cant association with the tumor stage at diagnosis. Unmarried
women had an increased risk of late-stage diagnosis by 2.14 times
relative to married women (Table 5). In agreement with this find-
ing, Ali et al., reported that widowed/divorced/unmarried females
were more likely diagnosed at a later stage of BC, and explained
that this trend may be attributed to the lack of support from the
family of the patient which would discourage them from seeking
treatment.22 Additionally, our results showed women with non-
breast symptoms in the present study were found strongly associ-
ated with late stages of the disease. They had an increased risk of
late-stage diagnosis by almost 5 times compared with women with
a breast lump (Table 5). We can explain that when women firstly
presented with non-breast symptoms, it means that the disease has
been already progressed to late stages and reached distant organs
before being discovered. In this case, the real length of the patient
delay is not known and the time interval between the first noticed
(non-breast symptom) to the first presentation is underestimated.
This result also implies the lack of attention of females to their
body changes as they failed to recognize any changes before com-
plications of the disease seriously appeared. These observations
were in accordance with previous studies that suggested breast
cancer symptoms other than lumps are more likely to be
ignored.17,23

In the same context, our study revealed that the vast majority
had never sought screening services and the main barrier was their
unawareness (Table 3). In accordance with our findings, barriers to
screening were investigated by Mamdouh et al., study in
Alexandria which reported that the majority of women would not
seek care until they were seriously ill, and unawareness of the
importance of early detection were among the significant barriers
to screening.24

Conclusions and Recommendations
Late-stage diagnosis of breast cancer is still at a high rate in

Egypt, therefore downstaging should be assigned as a public health
priority. Women with non-luminal subtypes of breast cancer are at
a higher risk of late-stage disease at diagnosis. Consequently, our
results call for more focus of attention on these molecular subtypes
that should be early detected and managed carefully. Diagnosis
delay is a significant mediator for an advanced stage at diagnosis.
As a result, promoting early diagnosis is a key and cost-effective
approach to control for the tumor stage at diagnosis. Underlying
factors for delay by patients to seek medical consultation, or delay
by health providers or health system barriers should be further
studied. Finally, our findings emphasize the importance of imple-
menting tailored interventions to address the barriers to early
detection of breast cancer in Egypt and similar developing coun-
tries.
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