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Background: Breast cancer in African women is characterized by early onset, late presentation, and consequently poor prognosis.
The reason for the late presentation was the delay by patients, due to ignorance, superstition, a skeptical attitude towards western
medicine, and dependency on traditional medicine.

Objective: The aim of our study was to assess the factors of late presentation at Khartoum Oncology hospital of women suffering from
breast cancer.

Methods: A hospital based cross-sectional study was implemented to assess the causes related to late presentation of women with
breast cancer. Statistical analysis tests done to assess associations among variables were performed through chi®. A multi-nominal
regression analysis assessed the factors associated to late presentation. All statistical tests were considered significant when p<0.05.

Results: 250 females with breast cancer were studied, their age ranged between 22 years and 77 years with a median of 50 years.
Barriers to early presentation were the duration of the condition before presentation (p=0.003) and most importantly the lack of
education (p=0.048). As well as having low financial status (p= 0.045) and favouring alternative treatments such as herbal medicine
(»=0.041) and Quran therapy (p=0.047). Other reasons were the fear of doctor and surgery (p=0.021) and the fear of diagnosis with
a serious condition (p=0.009). Breast cancer was prevalent in all states of Sudan especially Northern state.

Conclusion: Fear and seeking treatment alternatives strongly contributed to late presentation. The lack of education and the
unawareness about breast self-examination (BSE) are issues needed to be addressed by authorities.
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Introduction

Breast cancer is the most prevalent malignancy among women, with an estimated 2.1 million new cases diagnosed annually.'
While the incidence of breast cancer in Sub-Saharan African countries has historically been lower than that observed in developed
regions, both incidence and mortality rates have been increasing, particularly among younger populations. In African countries,
breast cancer is frequently diagnosed at advanced stages, which is associated with a poorer prognosis. The delayed diagnosis is
primarily attributed to the limitations of healthcare systems and the scarcity of resources.” '* On the other hand, in the
industrialized world, early detection by mammographic screening and greater awareness of women had resulted in early
presentation.>”'*!> The diagnosis of breast cancer in most cases is delayed due to various factors including lack of awareness
about the symptoms of breast cancer, lack of resources, disease stigma, use of alternative medicine, and poor access to healthcare
facilities.*'®'° Clinical breast examination (CBE) and breast self-examination (BSE) are the detection strategies recommended
by oncologists and the Breast Global Health initiative (BGHI) for low and middle-income countries (LMIC), because these
strategies play a part in the early detection of BC and they are cost-effective. BSE improves the awareness of females towards
breast cancer early detection. The benefit of various interventions on BC prevention/control and early detection for women in most
developed countries were well documented.?® The use of continuing education programs such as breast cancer education (BCE),

.. . . 21-2
(BSE), and (CBE) have reduced the incidence, delayed presentation, and mortality rates of BC among women.® *2'2¢
Breast Cancer: Targets and Therapy 2025:17 433-445 433
Received: 15 November 2024 © 2025 Elamin et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
A php and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http:/creativecommons.org/licenses/by-nc/4.0/). By accessing the

Accepted: 11 February 2025
Published: 20 May 2025

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-7856-068X
http://orcid.org/0000-0001-8063-7842
http://orcid.org/0000-0001-5668-0859
http://orcid.org/0000-0003-1772-2686
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Elamin et al

In Sudan, breast cancer is still, the most prevalent cancer among females. Sudanese women were of premenopausal
age, typically under 50, and were diagnosed with larger tumors at more advanced stages of breast cancer, such as stage 111
or IV, and higher histological grades. The mean age of breast cancer presentation in Sudan as in Africa generally is low
compared with developed countries.”'

The healthcare system in Sudan is significantly weakened by limited resources and reduced human capacity. Resources
available for healthcare were predominantly spent on infectious diseases, such as malaria, diarrheal diseases, and tuberculosis.
The challenges that should be addressed in order to develop nationwide cancer detection and screening initiatives are limited
financial and human resources, as well as, the psychosocial factors of the women.***’>° The aim of our study was to assess the
status of breast cancer and the barriers to early presentation among Sudanese females. The prevalence of breast cancer across
each state of Sudan and the stages of breast cancer on presentation will give a clear path for the concerned authorities to potentiate
educational programs and establish cancer care institutions. This would fulfil parts of the African Union’s Agenda 2063 “An
integrated, prosperous and peaceful Aftica, driven by its own citizens, representing a dynamic force in the international arena”.

Methods

A prospective hospital based descriptive cross-sectional study was implemented in Khartoum Oncology Hospital,
devoted to cancer treatment. This oncology hospital is comprised of 7 Units and 14 clinics per week. All cancer patients
visit the referral clinic from all states of Sudan. A systematic random sampling technique was used to select 250
participants. After selecting randomly, the first patient, every two patients who provided their verbal well informed
consent were included in the study. The data was collected during a period of 3 months; November 2022—January 2023.

The data were collected in two parts. The first part collected data from the files of the patients; such as age, stage of the
disease, the date of presentation at hospital, the duration of the condition, the diagnosis, and the factors related to late presentation.
The second part collected data through a standardized questionnaire validated by a research specialist to collect the data from the
participants. Researcher-administered questionnaire was used; these data included the perception of participants about breast
cancer if they knew it when they had symptoms, also symptoms on presentation were collected from the participants. Awareness
about BSE and how it is done was also assessed along with the attitude of participants regarding treatment. The data were
computerized through Epi-Info 7. The statistical package for social sciences (SPSS version 23) was used to summarize the data
graphically in the form of frequency tables and bar charts. As well as, numerically, through calculating the mean, standard
deviation and median. Chi-square test was used to determine the association between variables. A multi-nominal regression
analysis was performed to assess the factors associated to late presentation. All statistical tests were considered significant when
p=<0.05. The Geographic Information System ArcGIS version-10.8 was used to develop the risk map for breast cancer across the
states of Sudan. The shp. file of the Sudan base map was obtained from the open access organization DIVA-GIS (https:/www.
diva-gis.org/gdata). The prevalence of breast cancer was calculated as number of cases per million populations.

The research proposal was reviewed by the Institutional Review Board of UMST (Approval number: 2022/RM17)
and submitted for approval to Khartoum State Ministry of Health to obtain an ethical approval. All methods were
performed in accordance with the relevant guidelines and regulations of the Declarations of Helsinki. Authorization to
implement the research was obtained from the administration of Khartoum Oncology Hospital. Written informed consent
was signed by the participants after explaining to them the objectives and all details of the research. Participants were
also informed about their right to withdraw from the research at any time they wish and they are free not to address
a question if they not feel to do so. Their confidentiality was ensured through the use of anonymous questionnaire and it
was ensured that the data collected would not be used for any other purpose than the research objective.

Results

Characteristics of the Study Participants

The study participants were 250 females diagnosed with breast cancer. Their age ranged between 22 years and 77 years with
a median age of 50 years. 78.8% were aged 40 years and above. 74.4% were married. The majority were housewives (79.2%).
More than half (59.6%) lived in urban areas. 20.4% reported a family history of breast cancer; the family member the most
frequently reported to have a breast cancer was cousin (46.9%); health insurance was held by 53.6% of the participants, Table 1.
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Table | Characteristics of the Study Participants (n=250)

Characteristics n % Characteristics n %

Age in years (n=250) Family history of BC (n=250)

Median 50 No 199 | 79.6
Min-Max 22-77 Yes 51 20.4
< 40 years 53 21.2 | Family member affected (n=49)

240 years 197 78.8 Cousin 23 46.9

Marital Status (n=250) Aunt 9 18.4
Married 186 74.4 Sister 8 16.3
Widowed 30 12.0 Mother 6 12.2
Divorced 17 6.8 Father | 2.0
Unmarried 17 6.8 Grandfather | 2.0

Education level (n=250) Grandmother | 2.0
llliterate 104 41.6 | Health Insurance holder (n=250)

Below university 97 388 No 116 | 46.4
University 49 19.6 Yes 134 | 53.6
Total 250 100 | Type of Health Insurance (n=134)

Occupation (n=250) Government 122 | 91.0
Housewife 198 79.2 Private 12 9.0
Working 52 20.8

Residence (n=250)

Urban 149 59.6
Rural 101 40.4

First Symptoms Noticed among Breast Cancer Females
51.2% of the participants had their BC located in the right breast, 47.2% had breast cancer in the left breast and 1.6% presented
bilateral tumors. The most common symptom firstly noticed was painful lump, which was reported by 49.2% of the patients, painless

lump was reported by 36.4%, 11.2% had nipple discharge and 10.8% noticed breast swelling at first presentation, Figure 1.

Clinical Characteristics of Breast Cancer

According to TNM classification and staging criteria, BC has 4 stages. Stage I was defined in 1.6% of the participants,

while patients with stage 11 BC were 21.2%. On the other hand, 48% of the patients presented with late stage III breast

cancer and 29.2% presented with distant metastasis stage IV. Chemotherapy was the most common BC treatment

approach used in 96.4% of patients, followed by surgery 63.6%, endocrine therapy (29.8%) and radiotherapy (16%).
Regarding the duration of the disease, 24.4% of the patients had BC for <3 months, while 75.6% had >3 months’
duration. Table 2 illustrates the clinical characteristics of BC among participants.

First symptom noticed

First symptoms of Breast Cancer

Incidental Finding
Nipple Retraction

104

Axillary Swelling
Skin Changes
Breast Pain
Breast Swelling
Nipple Discharge

Painless lump

0

= 16
5.2
— 5.6
——— 10.8
— 11.2
I ————— 36.4
First symptoms of BC I 49.2

10

Figure | First symptoms noticed among Breast Cancer females (n=250).
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Table 2 Clinical Characteristics of Breast Cancer Among Study Participants (n=250)

Clinical characteristics

%

Clinical Characteristics

n

%

Site of the tumor
Right breast
Left breast
Bilateral breast
Pathological Stage
Stage Il
Stage IV
Stage Il
Stage |

128
118

120
73
53

51.2
472
1.6

48.0
29.2
21.2
1.6

Treatments Modality
Chemotherapy
Surgery
Endocrine Therapy
Radiotherapy

Duration of BC condition
< 3 months
23 months
Total

241
159
52
40

6l
189
250

96.4
63.6
20.8
16.0

244
75.6

100

Association Between the Pathological Stage of Breast Cancer and the Demographic

Characteristics

At presentation the majority of the patients (48%) presented at stage III. 29.2% presented at stage IV, while 21.2%
presented at stage II, and 1.6% presented at stage I. Their age, marital status and occupation were not statistically
associated to the stage of BC and presentation. However, the education level (p=0.048), duration of the breast cancer
(»=0.003) and the modality of the treatment (p=0.000) were statistically associated to the stage of breast cancer. Table 3

presents the association between pathological stage of BC and demographic characteristics of the participants.

Table 3 Association Between Pathological Stage of BC and Demographic Characteristics of the Participants

Variables Pathological Stages Total % p-value
1| % 1 % m % v %

Age Group (n=250)

< 40 years 0| 0 Il 208 | 28 | 528 | 14 | 264 53 21.2 0.491

240 years 4| 2 |42 | 213 | 92 | 467 | 59 | 299 197 | 788

Total 4 | 1.6 |53 212|120 | 48 |73 | 292 | 250 100

Education (n=250)

llliterate | I 17 | 163 | 56 | 53.8 | 30 | 288 104 | 41.6 | 0.048*

Below university 3031 [ 24| 247 | 48 | 495 | 22 | 227 97 388

University 0| 0 12 | 245 16 | 32.7 | 21 | 429 49 19.6

Total 4 16|53 (212|120 | 48 |73 | 292 | 250 100

Marital Status (n=250)

Married 4122 | 4l 22 90 | 484 | 51 | 274 186 | 744 0.334

Not married 0| 0 12 | 188 | 30 | 469 | 22 | 344 64 25.6

Total 4 |16 |53 (212|120 | 48 |73 | 292 | 250 100

Occupation (n=250)

Working 2138 (14|29 | 18 | 346 | 18 | 346 52 20.8

Housewife 2 | 39 | 197 | 102 | 515 | 55 | 278 198 79.2 0.116

Total 4 | 1.6 |53 212|120 | 48 | 73 | 292 | 250 100

Duration of BC Condition (n=250)

<3 months 0| 0 17 1279 | 36 59 8 | I3.1 6l 244

= 3 months 4|21 |36 19 84 | 444 | 65 | 344 189 75.6 | 0.003*

Total 4 |16 |53 (212|120 | 48 |73 | 292 | 250 100

Treatment modality (n=242)

Single treatment 0| o0 6 8.7 29 42 | 34 | 493 69 285 | 0.000%

Multiple treatments 4123 |46 | 266 | 8 514 |34 | 197 173 71.5

Total 4 | 1.7 |52 215|118 | 488 | 68 | 28.1 242 | 96.8

Note: *Statistically significant.
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Knowledge of Women About Breast Cancer Self-Examination (BSE)

The knowledge of breast self-examination (BSE) among participants was assessed based on the Simple formulated
question. 35.6% of the participants had heard about breast self-examination, whereas the majority, 64.4% of the
participants, had never heard about BSE. Amongst the 35.6% participants who said they had heard about BSE only
12.4% actually were performing it and only 10% knew that BSE should be performed during the week after menstrua-
tion. More than half (55.2%) had no idea if their condition would be prevented and 25.6% answered by yes. Majority of
the women (86.8%) knew that their condition does not contaminate other people, while 10.8% had no idea regarding
contamination. Table 4 shows the details of knowledge of women about breast cancer self-examination.

Attitude of Women Towards Breast Cancer and the Duration of Condition on

Presentation

Attitude of women towards BC was assessed, regarding the reasons for late presentation, financial issues among
participants was assessed, 85.6% had no financial issues, while 14.4% had financial problems and among those with
financial problems, 88.9% had late presentation. There was a statistically significant association (p=0.045) between
having financial problems and late presentation. Fear of doctors/surgery was reported by 7.6% of participants and 94.7%
of these patients presented with late duration of BC on presentation (p=0.021). Fear of diagnosis of serious condition was
also a reason for late presentation, 4.8% had fear of diagnosis and all had late presentation (p=0.009 between fear of
diagnosis and duration of BC on presentation). Table 5 illustrates all the reasons. Association between knowledge of
women about BC and duration of the disease on presentation is detailed in Table S1.

Practice of Women Towards Breast Cancer and the Duration of Condition on
Presentation

On assessing practice of women toward BC, participants were asked to report if they had first consultation from
a healthcare member prior to cancer specialized facility. There was no statistically significant association (p=0.078)
between first referral before health service and duration of BC on presentation. Alternative treatments used by our study
participants were studied, traditional treatment was used by 26.4% of participants and 84.8% of them had late

Table 4 Knowledge of Women About Breast Cancer Self-Examination (n=250)

Variables n % Variables n %
Have you heard of BSE How often should BSE be done
No 161 | 64.4 No idea 222 | 8838
Yes 89 | 35.6 Monthly 25 10.0
Do you do BSE Weekly 2 0.80
No 219 | 87.6 Yearly [ 0.40
Yes 31 124 | What is the best time to do BSE
Have you been taught BSE No idea 221 | 884
No 197 | 78.8 A week after period 29 1.6
From TV 27 10.8 | Do you think your condition preventable
Yes 23 9.2 No Idea 138 | 55.2
Do you know that BSE is useful Yes 64 | 256
No 191 | 764 No 48 19.2
Yes 59 23.6 | Do you think your condition contagious
At what age should BSE be started No 217 | 86.8
No Idea 226 | 90.4 No Idea 27 10.8
Puberty 20 | 08.0 Yes 9 3.60
30 years 2 0.80
20 years | 0.40
After menopause | 0.40
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Table 5 Association Between Attitude of Women Towards BC and Duration of the Disease on Presentation

(n=250)
Attitude of BC Women Duration of BC Condition Total % | p-value
<3 months | % | >3 months %
Causes of delay and late presentation:
Importance of condition
Important 19 322 40 67.8 59 23.6 0.11
Unimportant 42 22.0 149 78.0 191 76.4
Total 6l 24.4 189 75.6 250 100
Financial issues
No 57 26.6 157 734 214 | 856 | 0.045*
Yes 4 1.1 32 88.9 36 14.4
Total 6l 244 189 75.6 250 100
Fear of Doctor/Surgery
No 60 26.0 171 74.0 231 924 | 0.021*
Yes [ 5.3 18 94.7 19 7.6
Total 6l 244 189 75.6 250 100
Fear of diagnosis of a serious condition
No 6l 25.6 177 74.4 238 | 952 | 0.009*
Yes 0 0.0 12 100.0 12 48
Total 6l 24.4 189 75.6 250 100
Fear of side effects of treatment
No 6l 24.6 187 75.4 248 | 99.2 0.289
Yes 0 0.0 2 100.0 2 0.8
Total 6l 24.4 189 75.6 250 100
Shyness
No 6l 24.5 188 75.5 249 | 99.6 0.454
Yes 0 0.0 | 100.0 | 0.4
Total 6l 24.4 189 75.6 250 100
Reasons why did not inform the family:
Did not want to worry her family
No 55 23.8 176 76.2 231 92.4 0.461
Yes 6 31.6 13 68.4 19 7.6
Total 6l 244 189 75.6 250 100
Did not want to bother her family
No 53 249 160 75.1 213 | 852 0.67
Yes 8 21.6 29 784 37 14.8
Total 6l 24.4 189 75.6 250 100
Fear for her children
No 58 245 179 75.5 237 | 948 0.909
Yes 3 23.1 10 76.9 13 52
Total 6l 24.4 189 75.6 250 100

Note: *Statistically significant.

presentation of BC (p=0.041 was found between using traditional treatment and duration of BC on presentation). Another
alternative treatment used was reading Quran, 18.4% of participants utilized reading Quran as a treatment, of those who
used Quran as BC therapy, 87% had late presentation (p=0.047) Herbal medicine was used by 12.4% of BC women.
From those who used herbal medicine for treating BC, 90.3% were presented late (p=0.041), Table 6.

Barriers to Early Presentation of Breast Cancer Condition Among Participants
Association between different factors and the duration of breast cancer on presentation is detailed in Table 7. Different factors
were related to late presentation; either therapeutic factors, financial factors or psychological factors. The pathological stage of
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Table 6 Association Between Practice of BC Women and Duration of the Disease

on Presentation

Practice of BC Women Duration of BC Condition Total % p-value
< 3 months % 23 months %

First referral before Health service (n=248)
Did not consult healthcare provider 51 26.8 139 732 190 76.6 0.078
Consulted healthcare provider 9 15.5 49 84.5 58 234
Total 60 242 188 75.8 | 248 99.2

Traditional treatment (n=250)
No 51 27.7 133 723 184 73.6 0.041*
Yes 10 15.2 56 84.8 66 26.4
Total 6l 244 189 75.6 | 250 100.0

Quran therapy (n=250)
No 55 27.0 149 73.0 | 204 81.6 0.047%*
Yes 6 13.0 40 87.0 46 18.4
Total 6l 244 189 75.6 | 250 100.0

Herbal medicines (n=250)
No 58 26.5 161 735 219 87.6 0.041*
Yes 3 9.7 28 90.3 31 12.4
Total 6l 244 189 75.6 | 250 100.0

Went to a Sheikh (n=250)
No 59 25.8 170 742 | 229 91.6 0.097
Yes 2 9.5 19 90.5 21 8.4
Total 6l 244 189 75.6 | 250 100.0

Note: *Statistically significant.
Table 7 Association Between Patients’ Factors and Duration of Breast Cancer on Presentation
Characteristics Duration of breast cancer on Total % p-value
presentation
< 3 Months % > 3 Months %
Pathological stage of BC
Stage | 0 0 3 100 3 1.2 0.008*
Stage |l 14 32,6 29 67.4 43 17.2
Stage IlI 28 28.6 70 71.4 98 39.2
Stage IV 5 9.4 48 90.6 53 21.2
Total 47 239 150 76.1 197 | 78.8
Treatment model
Single treatment 6 12.2 43 87.8 49 19.6 | 0.030*
Multiple treatments 39 27.5 103 72.5 142 | 56.8
Total 45 23.6 146 76.4 191 76.4
Having False negative results of FNAC
No 6l 25.5 178 745 | 239 | 95.6 | 0.012%
Yes 0 0 I 100 I 44
Total 6l 24.4 189 75.6 | 250 100
Financial issues
No 57 26.6 157 734 | 214 | 85.6 | 0.045*
Yes 4 1.1 32 88.9 36 14.4
Total 6l 24.4 189 75.6 | 250 100
Fear of Doctor/Surgery
No 60 26 171 74 231 924 | 0.021*
Yes | 5.3 18 94.7 19 7.6
Total 6l 24.4 189 75.6 | 250 100
(Continued)
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Table 7 (Continued).

Characteristics Duration of breast cancer on Total % p-value
presentation

< 3 Months % > 3 Months %

Fear of diagnosis of a serious condition

No 6l 25.6 177 744 238 | 952 | 0.009*
Yes 0 0 12 100 12 4.8
Total 6l 244 189 75.6 250 100

Note: *Statistically significant.

breast cancer had a statistically significant association (p=0.008) to the duration of breast cancer on presentation. 90.6% of the
cases with stage IV were presented after 3 months duration. Regarding treatment model, multiple treatments were applied to
72.5% of the patients with late presentation (p=0.030). Having false negative results of FNAC was prevalent in all late
presentation cases (p=0.012). Furthermore, 88.9% of the females with financial issues were presented late (p=0.045).
Psychological factors such as fear of doctors or surgeries had a statistically significant association with the duration of breast
cancer presentation (p=0.021), with 94.7% of patients who fear doctors having late presentation. 100% of patients who had fear
of diagnosis with a serious condition presented with late duration of breast cancer (p=0.009), Table 7. Association between
patient characteristics and duration of BC disease on presentation is detailed in Table S2.

Multinomial Logistic Regression Model Predicting Barriers of Early Presentation of

Breast Cancer

The multinomial logistic regression model was built for predicting the late presentation of breast cancer in all our
participants, they were classified into two groups, late presentation (>3 months) and early presentation (<3 months)
according to the cut-off of 3 months. 75.6% of our participants were late presentation, on the other hand, 24.4% were
early presented. Our equation for the regression mode fitted perfectly the model (p=0.027). The equation was as follows:

Presentation of breast cancer = —0.118+ (—0.016*Age) + (0.109*Marital Status) + (0.341*Residence) + (0.421*
Histopathology findings) + (0.761*First referral before Health service) + (0.102*Having Children) + (—0.098*Family
history of BC) + (—0.702*Heard about BSE) + (0.994*Reading Quran).

The model revealed that reading Quran was of statistical significance (p=0.038) followed by the Histopathology
findings (p=0.041) and the heard about BSE (p=0.045). Although, the family history and the age were not statistically
significant predictors (p=0.801, 0.247), they had a considerable negative effect (B=—0.098, —0.016) on duration of the
condition and the late presentation, Table 8.

Table 8 Multinomial Logistic Regression Model Predicting Factors That Determine Delay of the
Presentation

Variable B S. E. | Wald | df | P-value | OR 95% CI of OR
Lower | Upper

Intercept -0.118 | 1.214 | 0.0l | 0.922

Age —0.016 | 0.014 | 1.341 | 0.247 0.984 | 0.958 1.011
Marital Status 0.109 0.181 | 0.366 | | 0.545 1.116 | 0.782 1.591
Residence 0.341 0.332 | 1.056 | | 0.304 1.406 | 0.734 2.693
Histopathology findings 0.421 0.206 | 4.165 | | 0.041 1.523 | 1.017 2.28
First referral before Health service | 0.761 0.42 3.289 | 0.070* 2.141 | 0.94 4.876
Having Children 0.102 0412 | 0.062 | | 0.803 1.108 | 0.495 2.482
Family history of BC —0.098 | 0.388 | 0.063 | | 0.801 0.907 | 0.424 1.939
Heard about BSE —0.702 | 035 4.026 | | 0.045* 0.495 | 0.249 0.984
Reading Quran 0.994 048 | 4293 | | 0.038* 2.703 | 1.055 6.925

Note: *Statistically significant.
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Prevalence of Breast Cancer Among Females Across the Country
The predictive risk map was also developed through Kriging method to present the population at risk as presented in
Figure 2. The direct link to the base map is as follows: https:/www.diva-gis.org/datadown. This is an open access

organization for geographic data called DIVA-GIS.

Discussion

Breast cancer is a global condition that was understudied in Sudan. Majority of Sudanese females who suffered
breast cancer arrived with late stages after suffering for more than 3 months before reaching healthcare. According
to Khartoum Oncology Hospital statistics department records, in 2019 there were 1404 breast cancer new cases and
1526 new cases in 2018. In this study, the Sudanese breast cancer women had a median age of 50 years consistent
with previous studies.>?®** Positive family history was lower (20.4%) among Sudanese females compared with
published literature.”®! Late presentation was defined as advanced stage of the disease on diagnosis. Among our
participants; 77.2% presented as the late stage III and stage IV breast cancer, as late presentation was defined in the
published literature.”' >* Unfortunately, 75.6% of patients had breast cancer for 3 months or more, which was
defined as late presentation.’'***> As education and awareness programs play an important role in encouraging
early detection of breast cancer, 53.8% of the illiterate had stage III breast cancer and a statistically significant
association was found (p=0.048) between educational level and stage of BC disease.>***® The knowledge of breast

14,2223

self-examination among participants was assessed, the majority 64.4% of the participants never heard about

BSE, that leads us again to the importance of breast cancer educational programs and raising the awareness in the
community.>®>’

Treatment modality for each patient was assessed with regards to their pathological stage, and a strong
statistically significant association was found (p=0.000) between the treatment modality and the stage of the disease.
Stage IV was more prevalent in the group receiving single treatment (49.3%) compared with 19.7% in the group
receiving multiple treatment approach. Multiple treatment approach is the main approach as mentioned in
literature.**-°

Alternative treatments****® had a strong effect on duration of BC presentation, in our study, traditional
treatments, Quran therapy and herbal medicine were associated to late presentation (p=0.041, 0.047, 0.041 respec-
tively). A regression model revealed that reading Quran was of statistical significance (p=0.038) followed by the
histopathology findings (p=0.041) and whether heard about BSE (p=0.045). Although, the family history and the age
were not statistically significant predictors (p=0.801, 0.247), they had a considerable negative effect (B=—0.098,
—0.016) on duration of the condition and the late presentation. National financial supportive programs should be

developed to help the patients with low financial support,'*°

as presented by this study, 14.4% had financial
problems and among those with financial problems, 88.9% had late presentation with a statistically significant
association (p=0.045) between having financial problems and late presentation. Psychological support is of great
influence on early presentation'®*%22%* because fear is a reason not to go and check, fear of doctors/surgery was
reported by 7.6% of participants, of those, 94.7% came with late duration of BC on presentation (p=0.021). Fear of
diagnosis of serious condition was also a reason for late presentation, 4.8% had fear of diagnosis and all had late
presentation (p=—0.009).

All patients were asked to provide their state of origin in order to graphically present the prevalence of BC disease
across the states of Sudan, the state with the highest prevalence was Northern state with a prevalence of 4.4 cases per
1 million population, the state with the lowest prevalence was Red Sea with a prevalence of 0.1 cases per 1 million
people, other studies that studied prevalence of breast cancer were in Sudan®’ reporting prevalence as cases per 100,000.

Our study was not without limitations, the assessment of awareness of the participants was not graded and Likert
scale was not applied for assessing the knowledge status as good or poor.
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Figure 2 Risk map of breast cancer cases per million across the states of Sudan, base map layer direct link: https://www.diva-gis.org/datadown.
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Conclusions

Breast cancer is widespread among the Sudanese population across all states of Sudan; especially northern parts of the
country, Northern state and River Nile state. A significant majority of women diagnosed with breast cancer presented at
advanced stages, often after a delay in seeking medical attention. Behavioral factors also influenced late presentation,
with many women perceiving their symptoms as benign. Fear of diagnosis and treatment played as a strong contributing
factor for late presentation along with seeking alternative treatments. Healthcare education plays a crucial role in
addressing this issue, as a lack of awareness about breast self-examination (BSE) was identified as a major barrier to
early detection. Additionally, poverty is a well-established obstacle for many African populations, and socio-economic
factors significantly contributed to the late presentation of breast cancer cases. The findings of this study aim to enhance
healthcare education in Sudan, helping to fulfil the goals of the African Union’s Agenda 2063, which prioritizes the
improvement of the quality of life for Africans, with a particular focus on poverty reduction, education, and health.
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