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Summary

Background. Early diagnosis of breast cancer is essential for
effective treatment and improved survival rates. A longer gap
between the appearance of symptoms and the initiation of therapy
results in advanced disease and lower survival.

Objectives: to assess factors associated with diagnosis delay
among Sudanese women with breast cancer:

Methods. A prospective, descriptive cross-sectional study con-
ducted at Radiation and Isotope Centre of Khartoum (RICK) in
Khartoum, Sudan. Relationship between the independent vari-
ables and the main outcome of the study was determined by mul-
tivariate regression analysis.

Results. 4 total number of 149 women participated in the study. A
total of 58.4% of patients delayed seeking medical advice for more
than three months after noticing symptoms. The delay was associ-

Background

Breast cancer is the most prevalent cancer in women
and one of the leading causes of cancer death among
women, with nearly 2.26 million new cases of breast
cancer diagnosed in women worldwide in 2020 [1-
3]. Amongst women, breast cancer accounts for
approximately one in four cancer diagnoses and one
in six cancer- related deaths globally [4]. Regarding
breast cancer survival, significant disparities exist
across countries [3]. The sub Saharan Africa region
faces a unique set of challenges related to managing
breast cancer, largely due to socioeconomic factors
and health systems. These include delays in starting
standard treatments due to insufficient patient
education, limited access to care, and high financial
burdens, making it even more difficult to effectively
combat the disease [2].

Early diagnosis of breast cancer is essential for effective
treatment and improved survival rates as timely detection
and treatment offer the best chance of improving
breast cancer outcomes [4]. A longer gap between the
appearance of symptoms and the initiation of therapy
results in advanced disease and lower survival rates [5].
Higher mortality and late stage of the disease are seen
with delay in diagnosis and treatment of breast cancer.
However, prompt treatment within three months can
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ated with patient s area of residence and age. Women coming from
outside Khartoum had a higher odd of having delayed diagnosis
of breast cancer (AOR = 3.283, 95% CI: 1.113 9.687, p = .031).
Likewise, older age was another predictor of delayed diagnosis
of breast cancer among the study participants (AOR = 101.664,
95% CI: 4.839 - 2135.883, p =.003).

Conclusions. The present study showed that more than half of
the women who participated had experienced delays in seeking
medical attention for their breast cancer symptoms. This finding
highlighted the impact of limited access to healthcare services as
a contributing factor to such delays. These findings show the need
for collaborative approaches to address the challenges surround-
ing breast cancer in Sudan.

significantly increase a woman’s chances of surviving
breast cancer [6, 7].

In developing countries, delayed presentation of breast
cancer is a common problem. While more than 70%
of breast cancer patients in high-income countries
are diagnosed in stage 1 and 2, the corresponding
proportion in low- and middle-income countries is about
20-50% [8,9]. Studies show that delayed presentation
is significantly affected by the patients’ health-seeking
behaviour and several factors are related to delay in
diagnosis including age, educational level, breast cancer
awareness, economic status, and the nature of first
symptoms noted by the patients [10].

While breast cancer rates are rising in Sudan, data
about this problem in the country are scarce [11]. The
rarity of such studies in this population highlights the
existing knowledge gap. Moreover, conducting such a
study could help identify the reasons for patients’ delays
and the factors associated with it, which will provide
information for stakeholders to adapt strategies to shorten
the time of delay. By studying this delay, researchers can
identify areas for targeted improvement in the healthcare
system and patient education to increase early detection
rates, which can ultimately contribute to a reduction
in breast cancer mortality rates. The aim of this study
was to assess and investigate factors associated with the
delayed presentation of breast cancer.
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Methods

STUDY DESIGN AND SETTINGS

A prospective, hospital based, descriptive cross-sectional
study conducted at Radiation and Isotope Centre of
Khartoum (RICK) in Khartoum, Sudan during the
period between 1st January and 15th February 2018. The
setting main referral hospital and one of the only two
public centres in Sudan specialized in oncology services
and cancer care [11]. The hospital provides a host of
therapeutic and diagnostic services for a significant
portion of the population in Khartoum state, as well as,
to citizens coming from all other states of the country.
The inclusion criteria for this study were all female
patients with breast cancer presented to the hospital
during the study period, with the exclusion of those
refusing to participate in the study. This represents a
census of the eligible population within that timeframe.
However, we performed sample size calculation based
on a power analysis to ensure adequate statistical
power and generalizability of the findings. The sample
size was determined by the following formula (n = 7.
p. q /d); where n is the sample size, z is the standard
deviation (1.96), p is the prevalence (89%), q is 1
minus the prevalence, and d is the margin of error. The
sample size was estimated with 5 % margin of error
and 95% confidence. Since no similar published study
was available in Sudan at the time of this research, a
study conducted in Uganda was referenced, where the
prevalence of delaying presentation of breast cancer
was 89% [12]. Therefore, this proportion was used to
estimate the sample size for the current study. A total
of twenty-five patients were excluded from the study
because they refused to consent to participate.

DATA COLLECTION

The data collection process was done by using a
questionnaire during the interview with the participants.
The questionnaire, which took approximately 10
minutes to complete, was designed based on the
literature and study objectives to collect information
about participants’ demographics, their experiences with
breast cancer diagnosis, and the factors that may have
contributed to any delays in seeking medical consultation.
Diagnosis time variable was calculated as the interval
between the date of the first symptoms reported by
the patient and the date of the medical consultation
with a specialized breast cancer doctor (surgeon or
oncologist). For further analysis, we categorized patients
according to the presentation time into two groups: those
diagnosed within three months of their first symptoms
and those diagnosed after three months. We defined a
“delay in diagnosis” as a situation where a patient took
longer than three months from noticing symptoms to
seeking medical attention and receiving a breast cancer
diagnosis [13-16].

Several socio-demographic and health characteristics
were considered potential determinants of diagnosis
delay and were considered independent variables in this
study. These factors included age; residence (Khartoum,

outside Khartoum); educational level (illiterate, primary
school, secondary school, university degree); monthly
income in SDG (less than 1000, 1000-2000, more than
2000); occupation (employed, unemployed); marital
status (married, single, widow, divorced); practicing
breast self-examination (no, yes); first symptoms
noticed (pain, paraesthesia, breast lump, skin changes
and edema, ulcer); family history of breast cancer (no,
yes); and stated reasons for delayed presentation after
noticing the symptoms.

DATA ANALYSIS

Sample baseline characteristics were presented with
descriptive statistics in terms of the frequency and
percentage of data. Because the continuous variables
in our study showed a skewed distribution, as indicated
by the results of Kolmogorov-Smirnov and Shapiro-
Wilk tests, we presented continuous variables in
form of median and interquartile range. In addition,
linear correlation analysis, by using Spearman’s rho
correlation test, was done to show association between
continuous variables. To investigate the potential
associations between the postulated risk factors and
the outcome, the analysis was done in two parts. In
the first part, we performed the bivariate analyses for
intergroup comparison to identify factors that have
significant correlation with the outcome. Then, variables
that showed a statistically significant relationship at the
bivariate analyses level were further entered into the
multivariate regression models. The results of regression
analysis were reported as adjusted Odds Ratios (OR)
along with their corresponding 95% Confidence Interval
(95% CI). Data analysis was performed using the SPSS
software version 20 (SPSS Inc., Chicago, IL, USA). The
p-value of < .05 was set as the significance level for all
analyses of the study.

ETHICAL CONSIDERATION AND CONSENT

Before study initiation, permission for conducting this
research was obtained from the institutional review
board of Faculty of Medicine, University of Khartoum,
as well as from the general director of RICK hospital.
Additionally, ethical clearance was obtained from the
State Ministry of Health in Khartoum state, Sudan. Each
participant was provided with a thorough explanation of
the study, and informed consent was obtained before their
participation. Participants were also assured of their right
to withdraw from the study at any time, even after giving
consent. The confidentiality of all study participants was
maintained. All data pertaining to patients and hospital
staff were kept secure throughout the research process,
ensuring the privacy and confidentiality of the collected
information.

Results

FEATURES OF THE STUDY PARTICIPANTS

A total number of 149 women participated in the study
(response rate = 100%). The median and interquartile
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range age of the participants was 49.9 + 12.0 years.
Most of the participants were unemployed (77.9%) and
near half of them (49%) had a monthly income of less
than 1000 SDG (with one SDG equivalent to 0.0278
US dollars at the time of data collection). Additionally,
41.6% of the women had attended secondary school.
More than half of the participants (58.4%) lived outside
Khartoum state (Tab. I).

A total of 25.5% of the participants reported having
a family history of breast cancer. Regarding self-
examination prior to the onset of symptoms, 16.1%
indicated that they performed self-examinations,
whereas 83.9% did not. The first symptom noticed by
58.4% of the patients was a breast lump, while 20.1%
initially experienced pain. Additionally, 24.8% of the
women reported a lack of social support from family and
spouses upon the appearance of symptoms. The baseline
characteristics of the participants are presented in table I.
The median and IQR for time between noticing a
symptom and consulting a medical doctor was 7.0 = 17.0
months. A total of 58.4% of patients delayed seeking

Tab. I. baseline characteristics of the respondents.

DELAYED DIAGNOSIS OF BREAST CANCER IN SUDAN

medical advice for more than 3 months. There were
several reasons stated by the respondents that affect their
decision to seek medical advice. Most of the patients
(83.9%) reported delaying seeking medical attention
because they either underestimated the significance
of their breast symptoms or did not believe they could
actually have breast cancer. The other common reasons
stated were seeking traditional healing instead of formal
medical consultation (14.1%), lack of financial support
(11.4%), previous misdiagnosis (19.5%), fear of stigma
(10.1%), fear of treatments side effect (19.5%) (Tab. II).

PRESENTATION DELAY AND ITS ASSOCIATED
FACTORS

Results of bivariate analysis showed a significant
difference in proportion of delaying diagnosis between
groups of residence outside Khartoum (X*> = 14.27,
p < 0.001), seeking traditional healing (X* = 17.42,
p < 0.001), lack of financial support (X* = 13.67,
p < 0.001), fear of stigma (X*> = 11.89, p < 0.001),
fear of embarrassment (X = 5.17, p = 0.026), fear of

Variable Number Percent %
30-39 years 12 8.10
40-49 years 64 43.0
Age group
50-59 years 46 30.9
> 60 years 27 18.1
) Khartoum 62 41.6
Residence )
Outside Khartoum 87 58.4
llliterate 24 16.1
) Primary school 34 22.8
Educational level
Secondary school 62 41.6
University 29 19.5
Less than 1000 73 49.0
Monthly income 1000-2000 62 416
More than 2000 14 94
) Employed 33 221
Occupation
Unemployed 116 77.9
Married 86 57.7
) Single 8 54
Marital status -
Widow 24 16.1
Divorced 31 20.8
. o No 125 83.9
Practicing Breast self-examination
Yes 24 16.1
Pain 30 201
Paraesthesia 8 5.4
First symptoms noticed Breast lump 87 58.4
Skin changes and edema 17 1.2
Ulcer 7 47
o No 111 74.5
Family history of breast cancer
Yes 38 25.5
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Tab. Il. Reasons for delayed presentation of breast cancer among
the participants.

Variable Number | Percent %
Traditional healing was No 128 85.9
sought Yes 21 14.1
o No 132 88.6
Lack of financial support
Yes 17 11.4
, No 134 89.9
Fear of stigma
Yes 15 101
No 138 92.6
Fear of embarrassment
Yes 1" 7.4
Fear of treatments side No 120 80.5
effect Yes 29 19.5
, No 142 953
Partner constrains
Yes 7 4.7
Underestimating the No 24 16.1
condition Ves 125 839

treatment side effects (X? = 25.66, p < 0.001), previous
misdiagnosis (X* = 14.49, p < 0.001), and family history
of breast cancer (X? = 16.99, p < 0.001) (Tab. III). In
addition, the correlation analysis showed a significant
positive correlation between women age and time
taken for presenting to the hospital with breast cancer
(r=0.28, p=0.001), indicating that older people tend to
have delaying diagnosis of breast cancer.

RESULTS OF MULTIVARIATE REGRESSION ANALYSIS

The finding of this analysis revealed that delayed
diagnosis of breast cancer was only significantly
associated with women age and residence, The other
factors examined did not demonstrate a significant
relationship. Regarding the area of residence, women
coming from outside Khartoum had a higher odd of
having delayed diagnosis of breast cancer (AOR =3.283,
95% CI: 1.113 9.687, p =.031). Likewise, older age was
another predictor of delayed diagnosis of breast cancer
among the study participants (AOR = 101.664, 95% CI:
4.839-2135.883, p = .003) (Tab. IV).

Discussion

The study shed light on the barriers Sudanese women
face in relation to breast cancer presentation. The
main finding of this study was the high proportion of
women delaying seeking medical attention for breast
cancer symptoms, exceeding three months for over half
the participants, which is higher than those reported
by studies from Ethiopia and Nigeria [16, 17]. The
median time interval for presentation in this study was
longer than those of studies conducted in Tunisia and
Iran [7, 18]. This delay can have potential negative
consequences and harmful impact on the -clinical
outcomes of breast cancer, including increased tumor

size and stage at diagnosis, leading to more complex and
aggressive treatments, and lower chances of successful
treatment and survival.

Sudanese women face unique challenges in accessing
healthcare, including financial barriers and cultural
factors. The current study showed that residing outside
the capital city of Khartoum was one of the factors
associated with delayed presentation of breast cancer
cases. This finding can be attributed to several potential
contributing factors, such as the scarcity of public
facilities that provide oncology services and cancer
care [11]. Additionally, limited access to healthcare
facilities and specialists in rural areas, financial
constraints and difficulty accessing healthcare services,
and the long travel times required to reach Khartoum
for consultations due to transportation challenges in the
country could contribute to the finding. Another factor
related to rural residence is the populace of traditional
healing practices. These cultural beliefs and practices
related to health and illness can further limit access to
evidence-based healthcare services [8].

Impact of the older age on the delayed presentation can
be attributed to complex interplay of social, cultural, and
personal factors. Stigma surrounding breast cancer can
make women reluctant to discuss symptoms with family
or friends and limited their access to support groups or
counseling services. In addition, local cultural norms
and expectations discourage open communication about
health concerns of the women. Limited awareness and
knowledge about breast cancer symptoms can lead to
misinterpretation, with women dismissing symptoms
as harmless or temporary, as shown by a previous study
revealed lack of awareness of breast cancer among
Sudanese women and clear ignorant attitude practiced
by a significant proportion of them [19]. Lastly, old age
could trigger fear and denial, making women hesitant
to seek medical attention, particularly if they have
witnessed the financial strain or treatment side effects
experienced by relatives or family members.

Although routine mammography screening is
recommended by the World Health Organization for early
detection of symptoms to improve timely diagnosis and
prognosis, the feasibility is significantly challenged by
numerous factors related to limitation in resources and
infrastructure, as well as, personal and socio-economic
factors. A previous study assessed 110 Sudanese women
showed poor practices regarding breast cancer screening
and reveal that none of the participants ever did routine
mammography screening [20].

There are implications that can be drawn from the
study findings. From clinical perspective, knowledge
and deeper understanding of the factors contributing to
delayed breast cancer presentation in Sudanese women
help the healthcare workers tailor their communication
and interventions to address specific concerns and
barriers. Since the emotional issues are significant
factors for delaying presentation, healthcare providers
need to prioritize clear and empathetic communication
with patients, addressing their anxieties and concerns
about breast cancer and its treatment.
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Tab. IlI. Bivariate analysis of factors associated with delayed diagnosis of breast cancer.

) Total No. of patients with )
Variable No. | delayed diagnosis X b value
30-39 years 12 6 20.12 <.001
40-49 years 64 34
Age group
50-59 years 46 21
> 60 years 27 26
. Khartoum 62 25 14.27 <.001
Residence -
Outside Khartoum 87 62
llliterate 24 14 0.43 .94
) Primary school 34 19
Educational level
Secondary school 62 38
University 29 16
Less than 1000 73 37 3.51 A7
Monthly income 1000-2000 62 41
More than 2000 14 9
) Employed 33 17 0.82 .36
Occupation
Unemployed 116 70
Married 86 21 14.4 .02
) Single 8 1
Marital status .
Widow 24 20
Divorced 31 15
» o No 125 77 3.29 07
Practicing Breast self-examination
Yes 24 10
Pain 30 22 4,97 29
Paraesthesia 8 6
First symptoms noticed Breast lump 87 46
Skin changes and edema 17
Ulcer 7 4
o No 111 45 16.99 <.001
Family history of breast cancer
Yes 38 33
. . No 128 66 17.42 <.001
Traditional healing was sought
Yes 21 21
_ , No 132 70 13.67 <.001
Lack of financial support
Yes 17 17
) No 134 72 11.89 <.001
Fear of stigma
Yes 15 15
No 138 77 517 .026
Fear of embarrassment
Yes 11 10
) No 150 58 25.66 <.001
Fear of treatments side effect
Yes 28 28
) No 142 80 5.23 .042
Partner constrains
Yes 7 7
o N No 24 12 0.83 369
Underestimating the condition
Yes 125 75

The findings highlight the need for developing targeted
screening programs and outreach initiatives to reach
women, particularly those residing in underserved
areas and allocation of resources to improve access
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to healthcare services in rural areas, including the
establishment of more primary care clinics and
specialized breast cancer centers. A previous program of
implementing screening using local volunteers showed
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Tab. IV. Multivariate regression results of factors associated with de-
layed diagnosis of breast cancer.

Variable AOR cl vanie
30-39 years Ref.

Age 40-49 years 2147  0.220-20939 511

group 50-59 years  1.713 0.164- 17.947 653
>60vyears 101.664 4.839-2135.883 .003
Khartoum Ref.

Residence Kﬁ:rttsé%em 3283 11139687 .03

promising results regarding detection of breast cancer
in rural areas of Sudan, demonstrating the potential
impact of community-based initiatives in improving
healthcare outcomes [21]. In addition, the findings
also highlight importance of investing in community-
based health programs, particularly those focused on
breast cancer awareness, screening, and education, to
actively challenge cultural norms and perceptions that
contribute to stigma can have a significant impact on
early detection.

The findings of this study should be interpreted within
the context of certain limitations. Due to the specific
location of the study, generalizing the findings to
the broader population may be restricted. While our
multivariate logistic regression analysis identified two
significant factors associated with the outcome, it is
important to acknowledge that the study’s relatively
small sample size may have limited our ability to detect
other potential associations. With a larger sample, we
might have observed statistically significant relationships
for additional factors that were not identified in this
analysis. Delayed breast cancer presentation in Sudan
is a substantial problem that warrants further research
with a larger sample size to explore the influence of
all potential factors and to confirm the findings of this
study. Lastly, the self-reported nature of the data could
raise potential for recall bias or inaccurate reporting.

conclusions

The present study showed that more than half of the
women who participated had experienced delays
in seeking medical attention for their breast cancer
symptoms. This finding highlighted the impact of
limited access to healthcare services as a contributing
factor to such delays. These findings indicate the role
limited access to healthcare services in contributing to
this delay. The study shows the need for a collaborative
and comprehensive approaches to address the challenges
surrounding breast cancer in Sudan.
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