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Results: 80.3% of participants demonstrated good awareness of BC signs and symptoms.
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« The findings of this study are significant, indicating that 80.3% of women possessed a
comprehensive awareness of BC signs and symptoms. This knowledge can be a powerful
tool in the fight against BC.

«  Knowledge levels were found to be substantially correlated with various demographics,
including marital status, age, number and presence of children, educational attainment, and
professional domain. This correlation piques curiosity and opens avenues for further research.

« The results underscore the pressing need for specialized educational initiatives. These
initiatives have the potential to significantly enhance awareness among unmarried and
less-informed women, inspiring hope for a future with reduced BC cases.

PLAIN LANGUAGE SUMMARY

Breast cancer is the predominant form of cancer in women. Recognizing the initial warning
symptoms can enable women to pursue therapy earlier, thus enhancing their survival
prospects. This study surveyed 381 women in Jordan regarding their awareness of breast
cancer signs and symptoms. More than 80% of the women were capable of identifying the
signs and symptoms of breast cancer. Our findings indicate that married women, those of
advanced age, mothers, and individuals with greater educational attainment were more likely
to possess substantial knowledge. This study suggests that although many women recognize
the signs and symptoms of breast cancer, there remains a necessity to educate specific
demographics, particularly unmarried women. Enhancing knowledge among all women is
crucial for early disease detection and improved health outcomes.

1. Introduction

Worldwide, breast cancer (BC) has overtaken lung cancer as the most common cancer among females, account-
ing for 11.7% of cases, followed by colorectal cancer (10.0%), prostate cancer (7.3%), and stomach cancer (5.6%)
[1]. Early detection and treatment are crucial for enhancing patient outcomes, but they require widespread public
awareness of the disease, its risk factors, and the early warning signs. Although BC is the most commonly diag-
nosed cancer and the second leading cause of cancer-related death among women worldwide, its incidence and
outcomes vary significantly between countries [2]. In developed countries, improved BC survival is linked to early
detection, accessible diagnostics, and effective treatments [2]. Conversely, in less developed countries, BC is often
diagnosed at advanced stages [2]. Despite the availability of screening tools in Jordan, participation is low.
According to the Jordan Breast Cancer Program (JBCP), only 10,000 women took advantage of the free mammo-
grams offered by the JBCP mobile unit in October 2023. Furthermore, 93.6% of Syrian refugee and Jordanian
women aged 40years and older reported never having a mammogram in their lives [3], highlighting the need
for enhanced awareness and access to early detection methods.

BC is the third most significant cause of cancer-related mortality in Jordan, following lung and colorectal
cancers [4]. Jordanian women often have limited knowledge about BC diagnosis, signs, symptoms, and man-
agement [4]. BC in Jordan is diagnosed at younger ages and in more advanced stages than in Western pop-
ulations [4]. In Arab countries, the median age at BC diagnosis is approximately ten years younger than in
Western nations, with the highest prevalence among women aged 40-50 [5]. In Jordan and other Arab coun-
tries, the average age at BC presentation is 45.4years, emphasizing substantial regional differences in BC
demographics and diagnosis patterns [6-10].

1.1. BC signs and symptoms

Although BC has specific signs and symptoms in its early stages, it is fortunate that it can often be detected
and treated early. The most common signs are a lump in the breast or armpit accompanied by changes in
skin texture, nipple alterations, pain, or unusual discharge [11,12]. Notably, skin dimpling resembling an orange
peel and breast enlargement are significant signs, even in the absence of a palpable mass [12-14]. Although
breast pain is frequently benign, ongoing or unexplained discomfort should prompt further medical evaluation
[15]. Instances of BC diagnosis following breast pain are rare, affecting about 1% of women, but unexplained
pain extending beyond hormonal cycles necessitates medical assessment [16,17].

Body image refers to the cognitive perception and subjective evaluation of one’s physical appearance,
encompassing thoughts, emotions, and behaviors related to body shape and size [18]. Physical concerns may
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arise from various sources, including medical conditions, societal pressures, and personal experiences. For
instance, individuals diagnosed with BC often experience significant changes in body image due to the phys-
ical and emotional consequences of both the disease and its treatment. These changes can lead to increased
body dissatisfaction, psychological distress, and a reduced quality of life. Such challenges are not unique to
BC; conditions like endometriosis and polycystic ovary syndrome can also cause physiological changes that
negatively affect body image. Psychological interventions have shown effectiveness in addressing body image
concerns [18]. Cognitive-behavioral therapy, self-compassion-based therapy, mindfulness-based interventions,
and group psychoeducation have improved body appreciation and esteem and reduced body dissatisfaction.
In particular, self-compassion and mindfulness-based therapies are effective in alleviating body image distress
in clinical populations, such as breast cancer survivors, by fostering self-acceptance and enhancing self-esteem.
Tailored therapeutic approaches that consider each individual’s unique physical and emotional experiences are
recommended to promote positive body image and overall psychological well-being [18].

BC signs are closely tied to body image disturbances, as the disease often involves visible physical changes
that impact how individuals perceive and feel about their bodies [18]. Palpable lumps, swelling, or changes in
breast shape and size can cause concern about appearance even before a formal diagnosis. Skin changes such
as dimpling or redness, and nipple alterations like inversion or discharge, may trigger self-consciousness or
anxiety [18]. Surgical interventions, such as mastectomy or lumpectomy, can result in partial or complete
breast loss, profoundly influencing body image. Chemotherapy often causes hair loss, weight changes, and
fatigue, contributing to feelings of unattractiveness or diminished femininity. Radiation and hormone therapies
may lead to skin discoloration, scarring, or menopausal symptoms, further affecting physical self-perception
[18]. The psychological burden of a cancer diagnosis, coupled with its physical effects, can lead to depression,
anxiety, and body dissatisfaction. Many women experience a loss of identity or sexuality, especially when
physical signs of illness are prominent or persistent [18].

Treating BC is a global health concern because of its high medical demands [19]. It is important to recognize
that low survival rates are not inevitable. In Jordan, women'’s increased risk of preventable death is often linked
to limited education and inadequate access to healthcare services. The timely identification and management of
BC rely on adopting many approaches, such as the deployment of screening initiatives and the utilization of
preventive measures [20]. The primary aim of the Breast Health Global Initiative (BHGI) is to develop efficacious
strategies and offer evidence-based guidelines for the global prevention of BC [20]. The timely identification of
BC plays a crucial role in mitigating the incidence and mortality rates associated with this condition [21].

The primary aim of this study is to assess the level of awareness among Jordanian women regarding the
signs and symptoms of BC. Based on the literature indicating that BC awareness remains suboptimal in many
populations and that improved awareness is critical for early detection and better outcomes, the primary
hypothesis is that the general population of Jordanian women has a limited level of awareness regarding the
signs and symptoms of BC. The secondary hypothesis is that higher levels of education, occupation in the
health sector, and older age are associated with greater awareness of BC signs and symptoms among Jordanian
women. This study’s findings will identify specific knowledge gaps that can inform the development of tar-
geted, evidence-based public health strategies to enhance BC awareness and early detection in Jordan. By
explicitly stating these hypotheses, the study aims to provide a clear framework for analysis and interpretation,
supporting the development of holistic strategies to improve public awareness and reduce the incidence and
mortality associated with BC in Jordan.

2. Methods
2.1. Study design and data collection

A cross-sectional survey was conducted in Jordan from November 2022 to November 2023 using Google
Forms to assess the level of awareness and knowledge among Jordanian women regarding BC, encom-
passing its signs and symptoms. The online survey was distributed via Facebook and WhatsApp. In
addition, participants were recruited through social media platforms using the snowball sampling tech-
nique, where individuals who had already participated in the study recommended others. At the com-
mencement of the survey, participants were requested to express their willingness to participate in the
study. To mitigate the potential impact of self-report bias, participants were provided with specific
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assurances regarding the voluntary nature of their involvement in the research and the assurance that
their responses would remain anonymous and confidential. The initial section of the questionnaire pro-
vided a thorough exposition of the study’s aims and approach while also highlighting the commitment
to safeguarding participants’ privacy regarding their answers. If the participant chooses to provide an
affirmative response, they will be allowed to view the questionnaire. In contrast, opting for a negative
response will disqualify them from the study. The survey contained no questions demonstrating partial-
ity or prejudice against specific community sectors. Given that Arabic is the predominant language
employed in Jordan, it was deemed appropriate to survey this native dialect. The poll consisted of a
combination of closed-ended responses, including multiple-choice options such as “Yes,” “No,” or “Don’t
know,” as well as checkboxes that allowed participants to select multiple options.

2.2. Sample size

According to the Raosoft online calculator (http://www.raosoft.com/samplesize.html), a minimum sample size
of approximately 360 participants is advised. This sample size provides a 95% confidence interval and a 5%
margin of error. The survey was distributed to a target population of 800 Jordanian women. However, to
improve the study’s applicability, 381 people were included.

2.3. Ethical consideration

The protocol of this study was approved by the Institutional Review Board (IRB) of the Hashemite University,
Jordan (reference number: 20/9/2021/2022).

2.4. Development of the survey questionnaire

The questionnaires were designed to gather descriptive data on the participants’ demographic characteristics
and health history, including age, education level, marital status, and a history of BC. The replies provided by
the participants in the survey were classified into the signs and symptoms of BC. This categorization centered
explicitly on the participants’ responses to the Likert scale items. Demographic characteristics encompass a
range of variables, including but not limited to gender, age, nationality, place of residence, presence of chil-
dren, and occupation. The health history includes the documentation of prior and ongoing breast-related
issues, as well as the familial medical background. The subsequent component of the questionnaire evaluated
the participants’ understanding of signs and symptoms, including breast pain, alterations in nipple appearance,
redness or swelling of the breasts, discharge from the nipple that is either bloody or milky, and asymmetry of
the breasts. The process of selecting and developing the interconnected questions was carried out after a
thorough assessment of the available scholarly literature.

2.5. Data analysis

All data were coded and entered into a customized database developed on IBM SPSS® V26.0 (IBM, New York,
USA) for statistical analysis. Descriptive results were reported for participant characteristics (e.g., age, educa-
tional level, and area of residence) and for participant responses to the different questions in the questionnaire
(i.e., responses to Likert items). Responses to items in the questionnaire were reported under signs and symp-
toms of BC. To evaluate participants’ knowledge about signs, and symptoms of BC, respondents were asked to
indicate their knowledge on a three-point Likert scale containing “Yes,” “Don’t know” and “No” on the scale,
valued at 3 to 1 respectively. Items were reverse-scored where appropriate. Despite the limitations of binary
responses, this approach aligns with prior validated methods (Breast CAM) in similar populations (The Breast
CAM survey instrument was created in 2009 by Cancer Research UK, King’s College London, and University
College London, and it was validated with assistance from Breast Cancer Care and Breakthrough Breast Cancer).

According to the number of questions within each factor, the sum of all items gives a maximum score
of 36 points for signs and symptoms of BC. The overall level of attitude was categorized using Bloom'’s
cutoff point reference as “good knowledge” if the score was 80-100% (28.8-36 points for signs and
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symptoms of BC factor), “neutral knowledge” if the score was 60- 79% (21.6-28.7 points for signs and
symptoms of BC factor) and “poor knowledge” if the score was less than 60% (21.6 points for signs
and symptoms of BC factor). The Kolmogorov-Smirnov test was used to assess the normality of the dis-
tribution of the variables. To identify the association between participants’ demographics and their level
of knowledge about the signs and symptoms of BC, Pearson Chi-square or Fischer’s Exact test, as appro-
priate, was used at p<0.05.

3. Results
3.1. Participants’ socio-demographic characteristics

A total of 381 female participants completed the questionnaire and were subsequently included in the
present study, yielding a response rate of 47.6%. Most participants, precisely 61.4%, fell within the
20-30year age range. The predominance of participants under the age of 40 aligns with the study’s focus
on enhancing BC awareness among younger demographics, as early education is crucial in establishing
lifelong health behaviors and reducing future disease burden. According to the religious data, the major-
ity, 99.5%, are Muslims, while the remaining 0.5% are identified as Christians. 28.6% of the female partic-
ipants were found to be married, with three of these individuals not having any children. Among the
cohort of married women who are parents, only 3.1% have five or more children. A minority of women,
precisely 21.3%, were employed, which can be further categorized into non-governmental employment
(10.8%), governmental employment (9.2%), and self-employment (1.3%). Among participants, 57.5% com-
pleted their undergraduate degrees in public or private universities, while only 6.3% pursued postgradu-
ate studies. Approximately 70.6% of the female participants in the study reported a monthly income of
less than $1,000, as indicated in Supplementary Table 1.

3.2. Participants’ health history characteristics

The vast majority of women who took part in the study reported no existing breast-related issues (91.6%) or
a history of such concerns (85.5%). The study reported an equivalent percentage of 0.5% for women who had
received a diagnosis of breast, colon, or lung cancer, as well as for women who had been diagnosed with
other types of these cancers. In contrast, a subset of women who took part in the study, comprising around
23.6% of the sample, had received a medical diagnosis for other forms of cancer. A majority of women encoun-
tered the occurrence of cancer among their first or second-degree family members (12.1% in first-degree rel-
atives and 26.8% in second-degree relatives) as well as among their friends (15.8%). A significant majority of
women (82.2%) indicated that their families did not exhibit any instances of ovarian, breast, colon, lung, pan-
creatic, brain, or prostate cancers. According to Table 1, a mere 10% of the female participants disclosed the
occurrence of BC within their families before age 50.

3.3. Participants’ responses to statements in the questionnaire

Table 2 displays the participants’ responses to statements classified into BC signs and symptoms. It is worth not-
ing that an agreement exceeding 80% was observed regarding the signs and symptoms of BC, specifically bloody
discharge from the nipple (84.8%), changes in the nipple (82.9%), and redness or swelling of the breast (80.6%).
There was a negligible disparity observed between the proportions of respondents who concurred that pain
might be regarded as an indicative signal for BC (74.8%) and those who held the opposing viewpoint (78.2%).

3.4. The level of participants’ knowledge about the signs and symptoms of BC

A higher mean score for each factor in the questionnaire indicates a good level of knowledge among women
about the signs and symptoms of BC (31.6+4.3). As shown in Table 3 below, the vast majority (80.3%) of
participants demonstrated a good knowledge of the signs and symptoms of BC. The percentage of partici-
pants who tended to be neutral regarding their knowledge of the signs and symptoms of BC was 16.5%. A
small proportion of participants had poor knowledge of BC's signs and symptoms (3.1%).
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Table 1. Description of health history characteristics (n=381).

Variable Responses Percentage
Are you currently experiencing any breast-related problems?

No 349 91.6
Yes 32 8.4
The current breast problem is:

No current problem 334 87.7
More than one problem 19 5.0
Breast pain 1 29
Lump 7 1.8
Nipple discharge 3 0.8
Nipple changes 2 0.5
Breast warmth and itching 2 0.5
Others 3 0.8
Have you had a breast-related problem previously?

No 327 85.8
Yes 54 14.2
The previous breast problem is:

No previous problem 319 83.7
More than one problem 24 6.3
Breast pain 14 37
Lump 9 24
Nipple discharge 5 13
Breast warmth and itching 2 0.5
Nipple changes 1 0.3
Others 7 1.8
Have you ever been diagnosed with BC?

No 379 99.5
Yes 2 0.5
If you have cancer other than BC, what is/are the cancer type/s:

Colon 2 0.5
Lung 2 0.5
Another type of cancer 90 236
No cancer 285 74.8
More than one cancer 2 0.5
Have you, your family, or close friends had cancer?

Close family members (first-degree relatives) 46 12.1
Other family members (second-degree relatives) 102 26.8
Close friends 22 5.8
Other friends 38 10.0
Do not know 145 38.1
More than one choice 28 7.3
Have you or any close family members been diagnosed with ovarian, breast, colon, lung, pancreatic, brain, or prostate cancers?
Yes 16 4.2
No 313 82.2
Do not know 52 13.6

Have two or more family members been diagnosed with any of the following cancers: breast, ovarian, colon, lung, pancreatic,
brain, or prostate cancer?

Yes 50 13.1
No 288 75.6
Do not know 43 1.3
Have you or any close family member been diagnosed with BC at or before the age of 50?

Yes 38 10.0
No 301 79.0
Do not know 42 11.0

Table 2. Participants’ responses regarding the signs and symptoms of BC.

Yes No Don't know

Statement Number % Number % Number %
Signs and symptoms of BC

Pain that is severe or persists and unrelated to the menstrual 263 69.0 47 12.3 71 18.6

cycle is a warning sign.

A painful breast lump is a warning sign. 285 74.8 64 16.8 32 84
A painless breast lump is a warning sign. 298 78.2 35 9.2 48 12.6
Swollen axillary glands. 301 79.0 17 4.5 63 16.5
Skin thickening and orange peel texture to the skin. 268 703 27 7.1 86 226
Redness or swelling of the breast. 307 80.6 22 5.8 52 13.6
Bloody discharge from the nipple. 323 84.8 12 3.1 46 12.1
Ulceration over the breast. 300 78.7 21 5.5 60 15.7
Breast warmth and itching. 239 62.7 43 1.3 99 26.0
Nipple changes (inversion/retraction). 316 82.9 23 6.0 42 11.0
Asymmetry of breasts. 266 69.8 46 12.1 69 18.1

Milky discharge from the nipple. 184 483 96 252 101 26.5
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Table 3. Participant’s level of knowledge about the signs and symptoms of BC (n=381).

Factor Level of knowledge Score N (%)
Signs and symptoms of BC Good 28.8-36 306 (80.3)
Neutral 21.6-28.7 63 (16.5)

Poor <216 12 3.1)

Minimum score =12; maximum score =36; mean score =31.6; SD =4.3.

The overall level of attitude was categorized using Bloom's cutoff point reference(Alzahrani et al. 2022; Chand, Mohammadnezhad, and Khan 2022 as
“good knowledge” if the score was 80-100% (28.8-36 points for signs and symptoms of BC factor), “neutral knowledge” if the score was 60— 79%
(21.6-28.7 points for signs and symptoms of BC factor) and “poor knowledge” if the score was less than 60% (21.6 points for signs and symptoms of
BC factor).

3.5. The sociodemographic determinants of participants’ knowledge about the signs and symptoms of BC

Religion, level of education, and family income did not statistically influence any level of participants’ knowl-
edge about the signs and symptoms of BC (p>0.05). Table 4 summarizes the results of Pearson Chi-square or
Fischer's Exact test as appropriate for the statistically significant associations between determinants and the
level of participants’ knowledge about the signs and symptoms of BC.

A statistically significant associations were observed between participants’ level of knowledge about the
signs and symptoms of BC and their marital status (p=0.000), their age (p=0.033), the presence of children
(p=0.000), the number of children (p=0.003), their specialty (p=0.000) and their working area (p=0.005).
Participants with good knowledge about the signs and symptoms of BC were more likely to be single, aged
between 20 and 30years, have no children, and be students studying pharmacy (Table 5).

Almost all participants’ studied health history characteristics did not statistically influence any level of par-
ticipants’ knowledge about the signs and symptoms of BC (p>0.05). Table 5 summarizes the results of Pearson
Chi-square or Fischer’s Exact test as appropriate for the statistically significant associations between determi-
nants and the level of participants’ knowledge about the signs and symptoms of BC.

4, Discussion

The current study was conducted among a cohort of Jordanian women to assess their prevailing knowl-
edge and awareness of BC's signs and symptoms. This is crucial in facilitating the timely identification of
cases and reducing mortality rates associated with the disease. The high incidence of the disease can be
attributed to several factors, including low education levels, common misconceptions, and delays in diag-
nosis [22].

BC awareness plays a vital role in promoting early detection and improving survival rates. Numerous inter-
national studies have shown that socio-demographic factors—such as education level, socioeconomic status,
and geographic location—can significantly influence knowledge about the signs and symptoms of BC [22].
Research conducted in countries including Tanzania, Irag, and others with highly educated populations has
revealed notable disparities in awareness levels [23-26]. Consistent with these global findings, our study
revealed that 80.3% of Jordanian women demonstrated a high level of awareness regarding BC signs and
symptoms, with significant associations found between awareness levels, marital status, and educational
background.

Our findings align with studies conducted among women in Mwanza, Tanzania, and in Irag, where approx-
imately 50% of participants demonstrated low levels of awareness despite being part of educated populations
[24]. Additional research involving younger women and university students in various countries aimed to
determine whether higher education correlates with greater awareness; however, the results were generally
disappointing, with limited knowledge still evident [25-27]. Interestingly, our study identified a significant
association between marital status and awareness in the Jordanian context. Unmarried women appeared more
inclined to understand the underlying causes of breast-related concerns, which contrasts with findings from
other studies [28,29].

Early detection is widely recognized as a crucial factor in improving BC survival rates. International studies
from countries such as Pakistan and Singapore have demonstrated a strong association between awareness
and early diagnosis [30,31]. Our findings are consistent with this global trend, with 94% of Jordanian partici-
pants recognizing the importance of early detection. A distinctive observation in the Jordanian context, how-
ever, was that a significant portion of participants were aware of the potential link between exposure to
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Table 4. Participants’ socio-demographic characteristics that are associated with the participant’s level of knowledge about the

signs and symptoms of BC (n=381).

Level of knowledge

Factor Variable Category Good Neutral Poor p-value
Signs and Age Less than 20 46 1 1 0.033
symptoms (15) (17.5) (8.3)
of BC
20-30 200 28 6
(65.4) (44.4) (50)
31-40 35 13 3
(11.4) (24.4) (25)
41-50 18 4 1
(5.9) (6.3) (8.3)
51-60 7 4 1
(2.3) (6.3) (8.3)
Religion Islam 304 63 12 0.782
(99.3) (100) (100)
Christianity 2 0 0
(0.7) (0) 0)
Place of residence North of Jordan 99 29 8 0.078
(32.4) (46) (66.7)
Middle and West of Jordan 165 24 4
(53.9) (38.1) (33.3)
East of Jordan 19 4 0
(6.2) (6.3) (0)
South of Jordan 23 6 0
(7.5) (9.5) (0)
Marital status Single 230 35 4 0.000
(75.2) (55.6) (33.3)
Married 73 28 8
(23.9) (44.4) (66.7)
Divorced 3 0 0
(M (0) 0)
Presence of children Yes 73 25 8 0.000
(23.9) (39.7) (66.7)
No 233 38 4
(76.1) (60.3) (33.3)
Number of children None 233 38 4 0.003
(76.1) (60.3) (33.3)
1-2 31 11 2
(10.1) (17.5) (16.7)
3-4 33 1 6
(10.8) (17.5) (50)
5-6 7 3 0
(2.3) (4.8) (0)
More than 6 2 0 0
(0.7) (0) 0)
Level of education The primary school completed 1 0 0 0.302
(0.3) (0) 0)
High school (Tawijihi), the secondary school 94 18 2
completed (30.7) (28.6) (16.7)
Diploma degree 8 2 2
(2.6) (3.2) (16.7)
Community college 7 3 1
(2.3) (4.8) (8.3)
Undergraduate degree, the public or private 177 35 7
university completed (57.8) (55.6) (58.3)
Postgraduate degree, master’s, or Doctor of 19 5 0
Philosophy degree completed (6.2) (7.9) (0)
Specialty Medical field, Pharmacy 212 32 3 0.000
(69.3) (50.8) (25)
Medical field, medicine 22 4 0
(7.2) (6.3) (0)
Other Medical fields 17 3 0
(5.6) (4.8) (0)
Engineering field 10 6 1
(3.3) (9.5) (8.3)
Literary field and human sciences 15 8 3
(4.9) (12.7) (25)
The electronic field, technology sciences, 6 4 1
and economics (2) (6.3) (8.3)
Others 24 6 4
(7.8) (9.5) (33.3)

(Continued)
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Table 4. Continued.

Level of knowledge

Factor Variable Category Good Neutral Poor p-value
Description of main Government employee 27 6 2 0.005
work (8.8) (9.5) (16.7)
Non-government employee 35 4 2
(11.4) (6.3) (16.7)
Self-employed 1 3 1
(8.3) (4.8) (0.3)
Student 200 33 3
(65.4) (52.4) (25)
Homemaker 25 13 3
(8.2) (20.6) (25)
Retired 1 1 0
(0.3) (1.6) (0)
Unemployed, able to work 15 3 1
(4.9 (4.8) (8.3)
Unemployed, unable to work 2 0 0
(0.7) (0) (0)
Family income less than 500 JD/ month 85 20 3 0.916
(27.8) (31.7) (25)
500-999 JD/ month 132 24 5
(43.1) (38.1) (41.7)
1000-1499 JD/ month 50 9 1
(16.3) (14.3) (8.3)
1500-1599 JD/ month 19 5 1
(6.2) (7.9) (8.3)
More than 2000 JD/ month 20 5 2
(6.5) (7.9) (16.7)

BC, breast cancer.

radiation during early life and the development of BC [32,33]. This heightened awareness may be attributed
to local public health initiatives or personal experiences that have emphasized environmental risk factors.
Nevertheless, it is worth noting that the female participants in our study demonstrate an understanding of the
potential benefits of early radiation exposure in the development of BC (p <0.05). This observation aligns with
previous research findings that indicate a positive association between radiation exposure during early life
stages and an increased incidence of BC [32,33].

The findings of this study demonstrate that a significant proportion of participants, precisely 84.8%, demon-
strated knowledge of the association between red nipple discharge and BC. However, a significant percentage
of participants, precisely 48.3%, demonstrated knowledge of the potential correlation between milky nipple
discharge and BC. According to past studies, the occurrence of either bloody or milky discharge from the
nipple can potentially indicate the presence of BC, particularly if the leaking is limited to one breast [34-36].
It is important to note that BC is typically not the major reason for nipple discharge [36]. Based on the find-
ings of multiple clinical trials, a cohort of 370 individuals presented with diverse forms of discharge, such as
watery, serous, serosanguinous, or hemorrhagic [34]. Among this group, a proportion of 13.5% received a
diagnosis of BC [37]. Furthermore, a prevalence rate of 50.3% was observed for intraductal papillomas, fibro-
cystic disease was identified in 31.1%, and 5.5% of the patients exhibited advanced duct ectasia [37].

This study revealed that a significant majority of participants (82.9%) recognized nipple changes, such as
inversion or retraction, as potential symptoms of BC. While nipple retraction is indeed considered a possible
sign of BC, it is essential to note that it can also result from benign conditions, underscoring the need for
clinical evaluation of any noticeable breast changes [38,39], it can also result from factors like physical touch,
breastfeeding, or environmental conditions such as exposure to cool temperatures [40-42]. Additionally, our
findings demonstrated a high level of awareness among participants regarding various BC symptoms: 70%
identified severe breast pain unrelated to the menstrual cycle, 75% recognized painful lumps, and 79% were
aware that painless lumps could be a sign of BC. However, previous studies have shown that breast pain is
present in only about 6% of BC cases and is not always a reliable indicator of malignancy. This highlights the
importance of distinguishing between common breast symptoms and those that warrant further clinical eval-
uation [43]. Factors such as the menstrual cycle or benign conditions like mastitis can also contribute to breast
pain [44]. Therefore, it is essential to evaluate cases of severe or persistent breast pain to rule out cancer or
identify other benign conditions.
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Table 5. Participants’ health history characteristics that are associated with the participant’s level of knowledge about the
signs and symptoms of BC (n=381).

Level of knowledge

Factor Variable Category Good Neutral Poor p-value
Signs and Are you currently experiencing any Yes 28 4 0 0.434
symptoms breast-related problems? 9.2) 6.3) (0)
of BC
No 278 59 12
(90.8) (93.7) (90.8)
The current breast problem is: No current problem 270 52 12 0.909
0 0 0
More than one problem 13 6 0
(4.2) (9.5) 0)
Breast pain 9 2 0
(2.9) (3.2) 0)
Lump 5 2 0
(1.6) (3.2) 0)
Nipple discharge 3 0 0
m (0) 0)
Nipple changes 2 0 0
(0.7) (0) 0)
Breast warmth and itching 2 0 0
(0.7) (0) 0)
Others 2 1 0
(0.7) (1.6) 0)
Have you had a breast-related Yes 42 12 0 0.196
problem previously? (13.7) (19) (0)
No 264 51 12
(86.3) (81) (100)
The previous breast problem is: No previous problem 258 49 12 0.972
(84.3) (77.8) (100)
More than one problem 19 5 0
(6.2) (7.9) 0)
Breast pain 1 3 0
(3.6) (4.8) 0)
Lump 7 2 0
(2.3) (3.2) 0)
Nipple discharge 4 1 0
(13) (1.6) 0)
Breast warmth and itching 1 1 0
(03) (1.6) 0)
Nipple changes 1 0 0
(03) (0) 0)
Others 5 2 0
(1.6) (3.2) 0)
Have you ever been diagnosed with Yes 1 1 0 0.473
BC? (0.3) (1.6) (100)
No 305 62 12
(99.7) (98.4) (100)
If you have cancer, what is/are the Colon 1 1 0 0.564
cancer type/s: (0.3) (1.6) (0)
Lung 1 1 0
(03) (1.6) 0)
Another type of cancer 68 17 5
(22.2) (27) (41.7)
More than one cancer 2 0 0
type (0.7) (0) 0)
No cancer 234 44 7
(76.5) (69.8) (58.3)
Have you, your family, or close friends Close family members 41 3 2 0.453
had cancer? (first-degree relatives) (13.4) (4.8) (16.7)
Other family members 85 16 1
(second-degree (27.8) (25.4) (8.3)
relatives)
Close friends 18 3 1
(5.9) (4.8) (8.3)
Other friends 29 8 1
(9.5) (12.7) (8.3)
Do not know 109 29 7
(35.6) (46) (58.3)
More than one choice 24 4 0
(7.8) (6.3) (0)

(Continued)
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Table 5. Continued.

Level of knowledge

Factor Variable Category Good Neutral Poor p-value
Have you or any close family members Yes 16 0 0 0.213
been diagnosed with ovarian, (5.2) (0) (0)

breast, colon, lung, pancreatic,
brain, or prostate cancers?

No 248 56 9
(81) (88.9) (75)
Do not know 42 7 3
(13.7) (11.3) (25)
Have two or more family members Yes 42 7 1 0.931
been diagnosed with any of the (13.7) (11.1) (8.3)
following cancers: breast, ovarian,
colon, lung, pancreatic, brain, or
prostate cancer?
No 230 49 9
(75.2) (77.8) (75)
Do not know 34 7 2
(11.1) (11.1) (16.7)
Have you or any close family member Yes 29 8 1 0.480
been diagnosed with BC at or (9.5) (12.7) (8.3)
before the age of 50?
No 243 50 8
(79.4) (79.4) (66.7)
Do not know 34 5 3
(11.1) (7.9) (25)

BC, breast cancer.

A discernible orange hue on the mammary glands can be attributed to the emergence of fluid accu-
mulation, potentially indicating the presence of edema [45]. Furthermore, the medical condition known
as peau d'orange is characterized by the formation of small indentations on the subcutaneous layer of
the skin, resulting in a texture resembling that of an orange [45,46]. In addition to BC [47], this symptom
can be ascribed to other conditions, including pregnancy, lactation, menstrual cycles, dermatological
problems, mastitis, and the use of antihypertensive medications [45,48]. Nevertheless, approximately 70%
of the study participants showed awareness of the correlation between the symptoms of orange-colored
skin and the potential existence of BC. The malignancy is commonly identified as inflammatory BC when
the characteristic peau d'orange texture is absent [14]. Based on empirical research, the prevalence of
inflammatory BC constitutes approximately 1-5% of the total occurrences of BC [14]. Potential additional
signs of inflammatory BC include breast warmth and itching [14]. It is imperative to acknowledge that the
existence of these symptoms does not automatically establish the presence of cancer. Nevertheless, it is
recommended to pursue a medical evaluation to guarantee a thorough assessment and accurate diagno-
sis. However, approximately 63% of the population in the study exhibits awareness regarding breast
warmth and itching, which are prominent signs of BC.

To address these gaps, our findings underscore the urgent need for localized BC awareness programs in
Jordan. Unlike countries with well-established national screening initiatives, Jordan faces distinct challenges,
including limited access to healthcare, cultural stigmas, and disparities in health literacy. These barriers high-
light the importance of integrating BC education into school curricula, university programs, and community
outreach initiatives to improve early detection rates. Additionally, public health campaigns should be regularly
updated to ensure that Jordanian women can recognize key warning signs and feel empowered to seek med-
ical attention when necessary.

Socio-demographic factors play a critical role in shaping BC knowledge and outcomes. Individuals from
lower socioeconomic backgrounds often have reduced access to healthcare and educational resources, which
can lead to limited awareness and delayed diagnoses. For example, a study reported that women living in
poverty-stricken areas are more likely to develop aggressive forms of BC, requiring more intensive treatment
and resulting in higher mortality rates [49]. Geographic disparities also contribute to diagnostic delays; women
in rural areas are more frequently diagnosed at advanced stages compared to their urban counterparts, likely
due to reduced access to screening services [50]. Racial and ethnic disparities further compound these chal-
lenges. In the United States, for instance, Black women are often less informed about their tumor
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characteristics, which can negatively impact treatment decisions and outcomes [51]. Addressing these
socio-demographic disparities is crucial for enhancing BC awareness, promoting early detection, and achieving
equitable treatment outcomes across all communities.

Variations in knowledge across different socio-demographic groups can be attributed mainly to differences
in socioeconomic status, educational level, cultural beliefs, and access to health information [52]. For instance,
Heshmat et al. found that nutritional knowledge among Iranian households varied significantly by socioeco-
nomic status, influencing health behaviors such as dietary intake of fruits and vegetables [53]. Similarly, a
study (53) highlighted that different demographic groups exhibit variations in their knowledge of diabetes
management, which can be influenced by socioeconomic status, gender, and age [54]. Moreover, Gelaw high-
lighted the correlation between low socioeconomic status in Ethiopia and limited knowledge about tubercu-
losis, where socioeconomic conditions influenced access to education and healthcare resources [55]. This trend
is echoed in the work of Almuhanna et al., which found that socio-economic status significantly impacted
knowledge about health issues, including infectious diseases [56].

Education level further amplifies existing disparities, as it is a key determinant of health knowledge and
behavior. Individuals with higher educational attainment performed significantly better on nutrition-related
knowledge assessments, demonstrating a strong link between education and health literacy [57]. These find-
ings align with broader research indicating that education serves as a mediator for improved health outcomes
and greater awareness of nutritional and preventive health practices [58]. In the context of child health, it was
found that parental nutritional knowledge significantly influenced the dietary choices made for their children,
highlighting the intergenerational impact of education on health behaviors [59]. Collectively, these factors
shape health literacy, influence lifestyle decisions, and affect individuals' capacity to recognize early symptoms
and participate in preventive care.

Cultural influences and access to information also play critical roles in shaping knowledge. In communities
with restricted access to modern education and healthcare resources, as shown by Basu et al. in rural India,
levels of awareness about health issues like diarrhea management were notably lower [60]. Access to informa-
tion is further complicated by geographical disparities, as highlighted by Chirwa’s research on HIV knowledge,
which found that rural populations often possess a lower comprehensive understanding compared to their
urban counterparts due to limited exposure to health education [61].

In addition to the collective effects of socio-economic, educational, and cultural factors, the impact of
demographic characteristics, such as age and ethnicity, also contributes to knowledge variations. Alves et al.
noted that traditional knowledge regarding medicinal plants showed significant disparities influenced by fac-
tors like age, gender, and ethnicity in indigenous populations, stressing that local practices can profoundly
affect knowledge distribution [62]. Wardle’s exploration of attitudes toward healthy lifestyles suggests that
cognitive determinants of behavior, which vary socioeconomically, significantly shape individual health com-
prehension and practices [63].

5. Strengths and limitations

The study’s strengths include its nationwide scope with 381 participants from across Jordan, providing diverse
and generalizable insights into Jordanian women’s knowledge of BC. It focuses on an understudied population
and employs a robust methodology with validated scoring systems. The study also considers sociodemo-
graphic factors, offering insights for targeted educational interventions. However, one notable limitation of this
study is the potential for non-response bias, which may have influenced the results. Although a reasonable
sample size was obtained, individuals who chose not to participate might differ in meaningful ways from
those who did. This could impact the representativeness of the findings and limit the generalizability of the
results to the broader population of Jordanian women. Future studies should aim to improve response rates
and consider strategies to assess and mitigate the effects of non-response bias. Another limitation of the study
is the religious homogeneity of the sample, with 99.5% of participants identifying as Muslim. While this reflects
Jordan’s demographic reality, it limits the applicability of the findings to non-Muslim or more culturally diverse
populations. Religious and cultural beliefs can influence health behaviors and perceptions of diseases like
breast cancer. Therefore, future research should include participants from different faiths and cultural back-
grounds to better understand these nuances and enhance the generalizability of the results.
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Another limitation of this study is the method of participant recruitment, which was conducted primarily through
social media platforms. While this approach allowed for wide and efficient dissemination of the survey, it may have
introduced sampling bias. Specifically, it is likely that the sample was skewed toward younger, more tech-savvy, and
more educated women who are more active on digital platforms. As a result, the findings may not fully represent
the awareness levels of less-connected or older populations, potentially affecting the generalizability of the results.
Additionally, the study’s cross-sectional design restricts the ability to infer causality.

6. Conclusion

This study highlights significant gaps in awareness of BC signs and symptoms among women in Jordan,
underscoring an urgent need for targeted, evidence-based strategies to enhance early detection and improve
patient outcomes. Despite the increasing global focus on BC awareness, a considerable number of participants
in this study showed limited recognition of early warning signs. This issue is particularly alarming in light of
the country’s high incidence and mortality rates associated with BC. These knowledge gaps may contribute to
delayed health-seeking behavior, which can, in turn, lead to diagnoses at more advanced stages, reduced
treatment effectiveness, and lower survival rates.

Multiple socio-demographic factors appear to shape these disparities in awareness. Variables such as edu-
cational attainment, socioeconomic status, and geographic location (urban vs. rural residence) emerged as
significant determinants of participants’ understanding of BC. Women with lower education levels or those
residing in less developed or underserved areas were less likely to identify key symptoms, reinforcing the need
for a broad, multi-level public health approach that addresses both knowledge deficits and the structural bar-
riers that prevent timely access to care. These disparities are further exacerbated by limited transportation
options, long waiting times, and financial constraints that prevent many women from accessing screening
services even when they are aware of them.

To improve awareness and promote early detection, national health authorities must implement inclusive,
culturally sensitive educational campaigns tailored to high-risk and underserved populations. Special attention
should be given to married women and individuals outside the healthcare sector, as these groups were
observed to have lower levels of knowledge in this study. In Jordan, cultural stigma surrounding BC continues
to present a major barrier to open dialogue. Many women refer to the disease euphemistically as “that alter-
native illness,” reflecting discomfort or fear that inhibits discussion, information-sharing, and proactive screen-
ing behaviors. Overcoming these deeply rooted social taboos requires a culturally nuanced communication
strategy that normalizes conversations about BC and empowers women to seek information and medical assis-
tance without fear of judgment.

Incorporating BC education into primary healthcare services, regular medical checkups, and grassroots com-
munity outreach initiatives can help bridge the knowledge gap and build trust between healthcare providers
and the public. Moreover, leveraging digital tools—such as electronic media, social networking platforms, and
mobile health applications—presents a practical and scalable way to engage younger audiences and popula-
tions in rural or remote regions who may otherwise lack access to formal health education channels.
Collaborations with local influencers and community health workers can amplify these efforts and ensure that
messages are delivered in ways that resonate with the target audience.

Additionally, the development and distribution of culturally and linguistically appropriate materials—such as
brochures, videos, and infographics in Arabic and other locally spoken languages—can support better under-
standing among diverse audiences. Hosting interactive community workshops, especially in collaboration with
local leaders or women's organizations, can further reinforce key messages and address common misconceptions.
Multisectoral collaboration involving healthcare professionals, non-governmental organizations, community-based
leaders, and national policymakers is essential to amplify the reach and impact of awareness campaigns.

Looking ahead, future research should prioritize evaluating the effectiveness of these targeted interventions.
Longitudinal studies or follow-up assessments conducted 6 to 12months after the implementation of educa-
tional programs can provide valuable insights into their influence on knowledge, attitudes, and screening
behaviors. Such evaluation will inform iterative improvements and guide evidence-based policy development.
Additional research is also needed to understand the psychological, emotional, and cultural barriers that pre-
vent women from acting on their awareness, as addressing these internal factors is equally critical to ensuring
that knowledge translates into action.
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Ultimately, by implementing these strategies, the findings of this study can contribute to shaping more
robust public health initiatives and policy frameworks. These efforts are essential to reducing the burden of
breast cancer in Jordan, improving early detection rates, and, most importantly, saving lives.

Authors’ contributions

A.ZA. led and conceptualized the article, designed and performed the research article, and drafted and proofread the
article critically. TA. helped analyze the data, write the results section, and revise the article critically. G.B.H., A.OR., and
S.M. helped write the discussion section and revise the article critically. K.A. helped write the conclusion and limitations
section and revise the manuscript critically. F.S.A. and T.A. assisted in writing the introduction section and reviewing the
manuscript. All authors approved the final version of the manuscript.

Ethics/Institutional Review Board statement

The protocol of this study was approved by the Institutional Review Board (IRB) of the Hashemite University, Jordan (ref-
erence number: 20/9/2021/2022).

Informed consent statement

At the commencement of the survey, respondents were requested to provide their agreement on an informed permission/
consent document, demonstrating their willingness to participate in the research.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Amjad Z. Alrosan http://orcid.org/0000-0002-0183-5902
Khaled Alrosan http://orcid.org/0000-0001-5507-8938

Data availability statement

Data is available upon request.

References

[11 Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2021;71(3):209-249. doi: 10.3322/caac.21660

[2] Wilkinson L, Gathani T. Understanding breast cancer as a global health concern. Br J Radiol. 2022;95(1130):20211033.

[3] Atrooz F, Aljararwah SM, Acquati C, et al. Breast cancer beliefs and screening practices among Syrian refugee women
and Jordanian women. Int J Environ Res Public Health. 2023;20(4):3645. doi: 10.3390/ijerph20043645

[4] Abdel-Razeq H, Mansour A, Jaddan D. Breast cancer care in Jordan. JCO Glob Oncol. 2020;6:260-268. doi: 10.1200/
JGO.19.00279

[5] Najjar H, Easson A. Age at diagnosis of breast cancer in Arab nations. Int J Surg. 2010;8(6):448-452. doi: 10.1016/j.
ijsu.2010.05.012

[6] Abu-Salem OT, Al-Omari M. Fine needle aspiration biopsy (FNAB) of breast lumps: Comparison study between pre-
and postoperative histological diagnosis. J Bahrain Med Soc. 2002;14:152-157.

[71 Ahmed AlLmutlag B, Almuazzi R, Almuhayfir A, et al. Breast cancer in Saudi Arabia and its possible risk factors.
J Cancer Policy. 2017;12:83-89. doi: 10.1016/j.jcpo.2017.03.004

[8] Bedwani R, Abdel-Fattah M, Shazly M, et al. Profile of familial breast cancer in Alexandria, Egypt. Anticancer Res.
2001;21(4B):3011-3014.

[9] El Saghir N, Shamseddine A, Geara F, et al. Breast cancer in Lebanon. Increased age-adjusted incidence rates in younger-aged
groups at presentation: implications for screening and for Arab-American ethnic groups. Ethn Dis. 2005;15(1):51-S11.

[10] Rasul K, Mohammaed K, Awidi A, et al. Study of HER2/neu status in Qatari women with breast carcinoma. Saudi Med

J. 2003;24(8):832-836.


http://orcid.org/0000-0002-0183-5902
http://orcid.org/0000-0001-5507-8938
https://doi.org/10.3322/caac.21660
https://doi.org/10.3390/ijerph20043645
https://doi.org/10.1200/JGO.19.00279
https://doi.org/10.1200/JGO.19.00279
https://doi.org/10.1016/j.ijsu.2010.05.012
https://doi.org/10.1016/j.ijsu.2010.05.012
https://doi.org/10.1016/j.jcpo.2017.03.004

(11

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

FUTURE SCIENCE OA 15

El-Sharkawy A. Breast cancer. 2014.

Koo M, von Wagner C, Abel G, et al. Typical and atypical presenting symptoms of breast cancer and their associations
with diagnostic intervals: Evidence from a national audit of cancer diagnosis. Cancer Epidemiol. 2017;48:140-146. doi:
10.1016/j.canep.2017.04.010

Ikhuoria E, Bach C. Introduction to breast carcinogenesis - symptoms, risks factors, treatment and management. Eur
J Eng Technol Res. 2018;3(7):58. doi: 10.24018/ejers.2018.3.7.745

Robertson F, Bondy M, Yang W, et al. Inflammatory breast cancer: the disease, the biology, the treatment. CA Cancer
J Clin. 2010;60(6):351-375. doi: 10.3322/caac.20082

Scurr J, Hedger W, Morris P, et al. The prevalence, severity, and impact of breast pain in the general population. Breast
J. 2014;20(5):508-513. doi: 10.1111/tbj.12305

Dave R, Bromley H, Taxiarchi V, et al. No association between breast pain and breast cancer. A prospective cohort
study of 10,830 symptomatic women presenting to a breast cancer diagnostic clinic. Br J Gen Pract. 2022;72(717):e234-
e243. doi: 10.3399/BJGP.2021.0475

Smith R, Pruthi S, Fitzpatrick L. Evaluation and management of breast pain. Mayo Clin Proc. 2004;79(3):353-372. doi:
10.4065/79.3.353

Sebri V, Durosini |, Pravettoni G. How to address the body after breast cancer? A proposal for a psychological inter-
vention focused on body compassion. Front Psychol. 2022;13:1085837. doi: 10.3389/fpsyg.2022.1085837

Tong C, Mingxia W, Cho W, et al. Recent advances in the treatment of breast cancer. Front Oncol. 2018;8:227. doi:
10.3389/fonc.2018.00227

Duggan C, Dvaladze A, Rositch AF, et al. The breast health global initiative 2018 global summit on improving breast
healthcare through resource-stratified phased implementation: methods and overview. Cancer. 2020;126(Suppl
10):2339-2352. doi: 10.1002/cncr.32891

Wang L. Early diagnosis of breast cancer. Sensors. 2017;17(7):1572. doi: 10.3390/s17071572

Lei S, Zheng R, Zhang S, et al. Global patterns of breast cancer incidence and mortality: a population-based cancer
registry data analysis from 2000 to 2020. Cancer Commun (Lond). 2021;41(11):1183-1194. doi: 10.1002/cac2.12207
Chao C, Huang L, Visvanathan K, et al. Understanding women's perspectives on breast cancer is essential for cancer
control: knowledge, risk awareness, and care-seeking in Mwanza, Tanzania. BMC Public Health. 2020;20(1):930. doi:
10.1186/512889-020-09010-y

Alwan N, Al-Attar W, Aleessa R, et al. Knowledge, attitude and practice regarding breast cancer and breast
self-examination among a sample of the educated population in Irag. East Mediterr Health J. 2012;18(4):337-345. doi:
10.26719/2012.18.4.337

Akram M, Igbal M, Daniyal M, et al. Awareness and current knowledge of breast cancer. Biol Res. 2017;50(1):33. doi:
10.1186/540659-017-0140-9

Rizwan MM, Saadullah M. Lack of awareness about breast cancer and its screening in developing countries. Indian J
Cancer. 2009;46(3):252-253. doi: 10.4103/0019-509X.52969

Smith R, Caleffi M, Albert U-S, et al. Breast cancer in limited-resource countries: early detection and access to care.
Breast J. 2006;12(s1):516-526. doi: 10.1111/j.1075-122X.2006.00200.x

Martinez M, Unkart J, Tao L, et al. Prognostic significance of marital status in breast cancer survival: a population-based
study. PLoS One. 2017;12(5):e0175515. doi: 10.1371/journal.pone.0175515

Zhai Z, Zhang F, Zheng Y, et al. Effects of marital status on breast cancer survival by age, race, and hormone receptor
status: a population-based Study. Cancer Med. 2019;8(10):4906-4917. doi: 10.1002/cam4.2352

Kumar S, Imam A, Manzoor N, et al. Knowledge, attitude and preventive practices for breast cancer among Health
Care Professionals at Aga Khan Hospital Karachi. J Pak Med Assoc. 2009;59:474-478.

Seah M, Tan S. Am | breast cancer smart? Assessing breast cancer knowledge among health professionals. Singap
Med J. 2007;48(2):158-162.

Preston D, Mattsson A, Holmberg E, et al. Radiation effects on breast cancer risk: a pooled analysis of eight cohorts.
Radiat Res. 2002;158(2):220-235. doi: 10.1667/0033-7587(2002)158[0220:REOBCR]2.0.CO;2

Ronckers C, Erdmann C, Land C. Radiation and breast cancer: a review of current evidence. Breast Cancer Res.
2005;7(1):21-32. doi: 10.1186/bcr970

Montroni |, Santini D, Zucchini G, et al. Nipple discharge: is its significance as a risk factor for breast cancer fully
understood? Observational study including 915 consecutive patients who underwent selective duct excision. Breast
Cancer Res Treat. 2010;123(3):895-900. doi: 10.1007/510549-010-0815-1

Parthasarathy V, Rathnam U. Nipple discharge: an early warning sign of breast cancer. Int J Prev Med. 2012;3:810-814.
Richards T, Hunt A, Courtney S, et al. Nipple discharge: a sign of breast cancer? Ann R Coll Surg Engl. 2007;89(2):124—
126. doi: 10.1308/003588407X155491

Yoon JH, Yoon H, Kim E-K, et al. Ultrasonographic evaluation of women with pathologic nipple discharge.
Ultrasonography. 2017;36(4):310-320. doi: 10.14366/usg.17013

Geffroy D, Doutriaux-Dumoulins I. Clinical abnormalities of the nipple-areola complex: the role of imaging. Diagn
Interv Imaging. 2015; Oct 196(10):1033-1044. doi: 10.1016/j.diii.2015.07.001

Winkler NS. Nipple abnormalities. In: Lee Cl, Lehman CD, Bassett LW, Lee Cl, Lehman CD, Bassett LW, editors. Breast
imaging. Oxford University Press; 2018. doi: 10.1093/med/9780190270261.003.0045


https://doi.org/10.1016/j.canep.2017.04.010
https://doi.org/10.24018/ejers.2018.3.7.745
https://doi.org/10.3322/caac.20082
https://doi.org/10.1111/tbj.12305
https://doi.org/10.3399/BJGP.2021.0475
https://doi.org/10.4065/79.3.353
https://doi.org/10.3389/fpsyg.2022.1085837
https://doi.org/10.3389/fonc.2018.00227
https://doi.org/10.1002/cncr.32891
https://doi.org/10.3390/s17071572
https://doi.org/10.1002/cac2.12207
https://doi.org/10.1186/s12889-020-09010-y
https://doi.org/10.26719/2012.18.4.337
https://doi.org/10.1186/s40659-017-0140-9
https://doi.org/10.4103/0019-509X.52969
https://doi.org/10.1111/j.1075-122X.2006.00200.x
https://doi.org/10.1371/journal.pone.0175515
https://doi.org/10.1002/cam4.2352
https://doi.org/10.1667/0033-7587(2002)158[0220:REOBCR]2.0.CO;2
https://doi.org/10.1186/bcr970
https://doi.org/10.1007/s10549-010-0815-1
https://doi.org/10.1308/003588407X155491
https://doi.org/10.14366/usg.17013
https://doi.org/10.1016/j.diii.2015.07.001
https://doi.org/10.1093/med/9780190270261.003.0045

16 (&) A.Z ALROSANETAL.

[40]

[41]

[42]

[43]

[44]

[45]

[46]
[47]

(48]

[49]

(50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

Arun Babu T, Patra PK. Newer innovations in treatment of retracted nipple: correspondence. Indian J Pediatr.
2014;81(2):226-226. doi: 10.1007/s12098-013-1043-6

Husein-EIAhmed H, Torres-Puchol V. Erythema and nipple retraction: a sign of concern. Rev Assoc Medica Bras.
1992;59:218-219.

Sahni AK. Retracted nipples, with/without nipple discharge: aetiopathogenesis & management. 2010. https://www.
researchgate.net/publication/216811383_Retracted_Nipples_With_Without_Nipple_Discharge_Aetiopathogenesis_
Management

Batt J, Cook N, Fowler C. Symptomatic breast cancers and why breast pain may not always need clinical review. Eur
J Surg Oncol. 2019;45(11):2212. doi: 10.1016/j.€js0.2019.09.072

Sivarajah R, Welkie J, Mack J, et al. A review of breast pain: cases, imaging recommendations, and treatment. J Breast
Imaging. 2020;2(2):101-111. doi: 10.1093/jbi/wbz082

Verbelen H, Tjalma W, Dombrecht D, et al. Breast edema, from diagnosis to treatment: state of the art. Arch Physiother.
2021;11(1):8. doi: 10.1186/s40945-021-00103-4

Tefferi A, Colgan JP. Breast Peau d'Orange from large cell ymphoma. Mayo Clin Proc. 2004;79(2):187. doi: 10.4065/79.2.187
Wiggett S, Louw DM, Karusseit O. The histology of peau d'orange in breast cancer - What are the implications for
surgery? South Afr J Surg Suid-Afr Tydskr Vir Chir. 2012;50:75-78.

Patel R, Strickland P, Sankara |, et al. Idiopathic granulomatous mastitis: case reports and review of literature. J Gen
Intern Med. 2010;25(3):270-273. doi: 10.1007/s11606-009-1207-2

Aoki R-LF, Uong SP, Gomez SL, et al. Individual- and neighborhood-level socioeconomic status and risk of aggressive
breast cancer subtypes in a pooled cohort of women from Kaiser Permanente Northern California. Cancer. 2021;127(24):
4602-4612. doi: 10.1002/cncr.33861

Bhatia S, Landier W, Paskett ED, et al. Rural-urban disparities in cancer outcomes: opportunities for future research.
J Natl Cancer Inst. 2022;114(7):940-952. doi: 10.1093/jnci/djac030

Haynes-Maslow L, Godley P, Dimartino L, et al. African American women’s perceptions of cancer clinical trials. Cancer
Med. 2014;3(5):1430-1439. doi: 10.1002/cam4.284

Pampel FC, Krueger PM, Denney JT. Socioeconomic disparities in health behaviors. Annu Rev Soc. 2010;36(1):349-370.
doi: 10.1146/annurev.soc.012809.102529

Naghashpour M, Mansouri S, Vadizadeh A, et al. Determinants of nutritional knowledge, attitude, and practice among
southwestern Iranian households: a community-based study. Nutr Health. 2020;26(2):93-102. doi: 10.1177/0260106020905419
Darvishi A, Nikkhah A, Mahmudimanesh M, et al. Socioeconomic inequalities in type 2 diabetes mellitus: a study
based on a population-based survey in Iran. BMC Public Health. 2024;24(1):926. doi: 10.1186/s12889-024-18452-7
Gelaw SM. Socioeconomic factors associated with knowledge on tuberculosis among adults in Ethiopia. Tuberc Res
Treat. 2016;2016(1):6207457. doi: 10.1155/2016/6207457

Ye X, Wang Y, Zou Y, et al. Associations of socioeconomic status with infectious diseases mediated by lifestyle, envi-
ronmental pollution and chronic comorbidities: a comprehensive evaluation based on UK Biobank. Infect Dis Poverty.
2023;12(1):5. doi: 10.1186/540249-023-01056-5

Zajacova A, Lawrence EM. The relationship between education and health: reducing disparities through a contextual
approach. Annu Rev Public Health. 2018;39(1):273-289. doi: 10.1146/annurev-publhealth-031816-044628

Wang H, Song Z, Ba Y, et al. Nutritional and eating education improves knowledge and practice of patients with type
2 diabetes concerning dietary intake and blood glucose control in an outlying city of China. Public Health Nutr.
2014;17(10):2351-2358. doi: 10.1017/51368980013002735

Xu X, Cai H, Zhang J, et al. The effects of parental food education on children’s food literacy: the mediating role of
parent—child relationship and learning motivation. Nutrients. 2024;16(15):2564. doi: 10.3390/nu16152564

Mallick R, Mandal S, Chouhan P. Impact of sanitation and clean drinking water on the prevalence of diarrhea among
the under-five children in India. Child Youth Serv Rev. 2020;118:105478.

Fornah L, Shimbre MS, Osborne A, et al. Geographic variations and determinants of ever-tested for HIV among wom-
en aged 15-49 in Sierra Leone: a spatial and multi-level analysis. BMC Public Health. 2025;25(1):961. doi: 10.1186/
$12889-025-22079-7

Kristiane A, Miranda |, Calvino C, et al. Knowledge of medicinal plants used by residents in two peripheral districts
of Boa Vista, Roraima, Northern Brazilian Amazon: phytotherapy as a new strategy in collective health. J Med Plants
Res. 2018;12(26):435-447. doi: 10.5897/JMPR2018.6634

Wardle J, Steptoe A. Socioeconomic differences in attitudes and beliefs about healthy lifestyles. J Epidemiol Community
Health. 2003;57(6):440-443. doi: 10.1136/jech.57.6.440


https://doi.org/10.1007/s12098-013-1043-6
https://www.researchgate.net/publication/216811383_Retracted_Nipples_With_Without_Nipple_Discharge_Aetiopathogenesis_Management
https://www.researchgate.net/publication/216811383_Retracted_Nipples_With_Without_Nipple_Discharge_Aetiopathogenesis_Management
https://www.researchgate.net/publication/216811383_Retracted_Nipples_With_Without_Nipple_Discharge_Aetiopathogenesis_Management
https://doi.org/10.1016/j.ejso.2019.09.072
https://doi.org/10.1093/jbi/wbz082
https://doi.org/10.1186/s40945-021-00103-4
https://doi.org/10.4065/79.2.187
https://doi.org/10.1007/s11606-009-1207-2
https://doi.org/10.1002/cncr.33861
https://doi.org/10.1093/jnci/djac030
https://doi.org/10.1002/cam4.284
https://doi.org/10.1146/annurev.soc.012809.102529
https://doi.org/10.1177/0260106020905419
https://doi.org/10.1186/s12889-024-18452-7
https://doi.org/10.1155/2016/6207457
https://doi.org/10.1186/s40249-023-01056-5
https://doi.org/10.1146/annurev-publhealth-031816-044628
https://doi.org/10.1017/S1368980013002735
https://doi.org/10.3390/nu16152564
https://doi.org/10.1186/s12889-025-22079-7
https://doi.org/10.1186/s12889-025-22079-7
https://doi.org/10.5897/JMPR2018.6634
https://doi.org/10.1136/jech.57.6.440

	Knowledge and awareness of breast cancer signs and symptoms among Jordanian women
	ABSTRACT
	1. Introduction
	1.1. BC signs and symptoms

	2. Methods
	2.1. Study design and data collection
	2.2. Sample size
	2.3. Ethical consideration
	2.4. Development of the survey questionnaire
	2.5. Data analysis

	3. Results
	3.1. Participants socio-demographic characteristics
	3.2. Participants health history characteristics
	3.3. Participants responses to statements in the questionnaire
	3.4. The level of participants knowledge about the signs and symptoms of BC
	3.5. The sociodemographic determinants of participants knowledge about the signs and symptoms of BC

	4. Discussion
	5. Strengths and limitations
	6. Conclusion
	Authors contributions
	Ethics/Institutional Review Board statement
	Informed consent statement
	Disclosure statement
	ORCID
	Data availability statement
	References


