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Abstract 

Background: Early diagnosis is crucial to reduce the morbidity and mortality associated with breast cancer (BC). 
Awareness of BC symptoms plays a key role in this. This study aimed to evaluate the Palestinian women’s awareness of 
BC symptoms and determine factors associated with good awareness.

Methods: This was a national cross‑sectional study conducted from July 2019 to March 2020 in Palestine. Conveni‑
ence sampling was used to recruit adult women from hospitals, primary healthcare centers, and public spaces located 
in 11 governorates. A translated‑into‑Arabic version of the validated BC awareness measure was utilized for data col‑
lection. The awareness level was categorized based on the number of symptoms recognized into: poor (0 to 4), fair (5 
to 9), and good (10 to 13).

Results: Of 6269 approached, 5434 participants completed the questionnaire (response rate = 86.7%). A total of 5257 
questionnaires were included in the analysis: 2551 from the Gaza Strip and 2706 from the West Bank and Jerusalem 
(WBJ). Participants living in the WBJ were more likely to be older, have higher monthly income, and suffer from more 
chronic diseases than participants living in the Gaza Strip.

The most frequently identified BC symptom was ‘lump or thickening in the breast’ (n = 4887, 92.9%) followed by ‘lump 
or thickening under the armpit’ (n = 4394, 83.6%). The least frequently identified symptoms were ‘pulling in of the nip‑
ple’ (n = 2665, 50.7%) and ‘change in the position of the nipple’ (n = 2710, 51.6%).
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Introduction
Breast cancer (BC) is the most common cancer among 
women worldwide with 2.26 million new cases diag-
nosed in 2020 accounting for 24.5% of all cancers in 
women [1]. BC was responsible for more than 600,000 
deaths in 2020; making it the leading cause of cancer-
related deaths among women [2]. High-income countries 
have higher incidence rates of BC than low- and middle-
income countries. However, low- and middle-income 
countries have higher mortality rates [3]. The age-stand-
ardized incidence and mortality rates of BC in Western 
Asia are 46.6 and 16.0 per 100,000 females, respectively. 
Palestine has higher incidence and mortality rates of 
53.5 and 22.6 per 100,000 females, respectively [2, 4]. BC 
is considered a major public health concern in Palestine, 
where it is the most common cancer among females and 
has the second highest mortality rate (12.3%) after lung 
cancer (17.3%) [4].

BC is highly treatable if detected early through screen-
ing programs [5, 6]. Raising the awareness of women 
about the warning signs and symptoms of BC to encour-
age early seeking to medical advice could be another 
effective method for early detection [6]. This could be 
especially important in low-resource settings, such as 
Palestine [7–9]. In Palestine, women are first invited to 
undergo screening mammography at the age of 40, where 
they can access screening services free of discharge or at 
very low cost [10]. Nonetheless, some reports showed 
low awareness of the availability and the uptake of BC 
screening [7–9, 11].

A previous study demonstrated low awareness of BC 
in the Gaza Strip [11]. However, there is still an unmet 
need to investigate the national awareness of BC in Pales-
tine. Creating a baseline awareness level may help future 
education interventions to be more efficient and to meas-
ure the magnitude of change in BC awareness. Another 
point to consider while designing these interventions 
is the nature of BC symptoms. BC symptoms can vary 
significantly but can be categorized into three main cat-
egories: breast symptoms, nipple symptoms, and other 

symptoms. Previous studies showed that breast symp-
toms were the most frequently presenting symptoms of 
BC followed by nipple symptoms and other symptoms 
[12]. Consequently, education interventions should 
be tailored to address the differing nature of BC symp-
toms and their role in early presentation. This could be 
facilitated by evaluating the awareness of each of these 
categories.

This study aimed to: i) assess the awareness level of BC 
symptoms among women in Palestine, ii) compare the 
awareness level between the two major areas in Palestine: 
the Gaza Strip as well as the West Bank and Jerusalem 
(WBJ), and iii) identify the factors associated with good 
awareness of BC symptoms.

Materials and methods
Study design and population
This study was a national cross-sectional study conducted 
from July 2019 to March 2020. The study population was 
Palestinian women aged 18 years and over. Recruitment 
of participants was done from among female visitors to 
Palestinian governmental hospitals, primary healthcare 
centers and public spaces, including malls, markets, gar-
dens, restaurants, churches, mosques, and transportation 
stations. Recruitment took place in the two main geo-
graphical areas of Palestine, the Gaza Strip and the WBJ. 
Excluded from taking part in the study were women with 
a citizenship other than Palestinian, women working or 
studying in the field of health, healthcare and medicine, 
as well as those visiting oncology departments or clinics.

Sampling methods
Convenience sampling was used to recruit eligible 
women from the designated data collection sites, govern-
mental hospitals, primary healthcare centers, and public 
spaces located in 11 governorates across Palestine. This 
was intended to represent the diversity of the Palestinian 
community in the study cohort. In 2019, the estimated 

A total of 2191 participants (41.7%) demonstrated good awareness of BC symptoms. Participants from the Gaza Strip 
were more likely than participants from the WBJ to have good awareness (47.0.0% vs. 36.7%). On the multivariable 
analysis, being ≥ 40 years, completing a post‑secondary education, knowing someone with cancer, and visiting hos‑
pitals and primary healthcare centers were all associated with an increase in the likelihood of having good awareness. 
However, living in the WBJ was associated with a decrease in the likelihood of having good awareness.

Conclusion: Less than half of women included in this study showed good awareness of BC symptoms. More tar‑
geted educational interventions are needed to promote Palestinian women’s awareness of BC symptoms to facilitate 
early diagnosis.

Keywords: Breast cancer, Early detection, Survival, Symptom, Awareness, Early presentation, Health education, 
Palestine
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female population (≥ 15  years) was 947,100 females in 
the WBJ and 587,271 females in the Gaza Strip [13]. With 
a confidence level of 95.0% and a margin of error of 3.0%, 
a total minimum sample size of 2132 was needed (1066 
for each of the WBJ and the Gaza Strip).

Questionnaire and data collection
A modified version of the Breast Cancer Awareness 
Measure (BCAM) was used to collect data. The BCAM 
is a validated tool that was designed to measure the 
public awareness of BC [14]. The original BCAM was 
first translated into Arabic by two bilingual experts and 
then back-translated into English by another two differ-
ent bilingual experts. The Arabic version of the BCAM 
was evaluated for clinical relevance and accuracy of 
translation by five experts in the field of BC, public 
health, and survey design. This was followed by running 
a pilot study (n = 35) to assess the clarity of questions in 
the Arabic version of the BCAM. The internal consist-
ency of the Arabic BCAM was tested using Cronbach’s 
Alpha that reached an acceptable value of 0.753.

The questionnaire included two sections. The first 
section described the sociodemographic factors of 
study participants including age, menarche, parity, 
highest level of education, occupation, monthly income, 
marital status, place of residency, having a chronic dis-
ease, and knowing someone with cancer. The second 
section evaluated the participant’s awareness of 13 BC 
symptoms. Of the 13 BC symptoms, 11 were adopted 
from the original BCAM [14] and ‘extreme generalized 
fatigue’ as well as ‘unexplained weight loss’ have been 
added to the questionnaire since they were included 
in other forms of Cancer Awareness Measure [15–18], 
and it was thought that it would be helpful to include 
them in the context of BC. To minimize the possibil-
ity of participants answering questions randomly, the 
original questions evaluating the recognition of BC 
symptoms with yes/no/do not know responses were 
modified into a 5-point Likert scale (1 = strongly disa-
gree, 5 = strongly agree). Meanwhile, the participants’ 
responses were subsequently converted to correct/
incorrect responses similar to what was done in previ-
ous studies [19–24].

For data collection, an electronic tool ‘Kobo Toolbox’ 
was used [14]. This secure tool can be used offline and 
online through smart phones. Participants were invited 
to complete the questionnaire in a face-to-face inter-
view. Female data collectors with a medical background 
received a special training on how to use Kobo Toolbox 
and how to approach potential participants in the wait-
ing areas at hospitals, primary healthcare centers, and 
public spaces on a daily basis. The inclusion of female 
data collectors was intended to minimize the possibility 

of women feeling embarrassed to answer some sensi-
tive questions. Securing privacy was part of the training 
received and was carefully considered, where recruited 
women were interviewed in private at the designated 
place. In addition, all interviews were completed with the 
presence of the interviewer only.

Statistical analysis
The age of 40 is when women are first invited to undergo 
BC screening in Palestine [10]. Therefore, the continuous 
variable of age was categorized into two distinct groups 
using this cutoff: 18–39 years and ≥ 40 years. Menarche 
was categorized into three categories: early (≤ 11 years), 
normal (11–15  years), and late (≥ 16  years) [25]. Parity 
was also categorized into three categories: nulliparity, 
low multiparity [2–4], and grand multiparity (≥ 5) [26]. 
The minimum wage in the Palestinian community is 1450 
NIS (about $450) [27]. As a result, this was selected as a 
cutoff to categorize the monthly income into two catego-
ries: < 1450 NIS and ≥ 1450 NIS.

Continuous non-normally distributed variables were 
described using the median and interquartile range 
(IQR). Categorical variables were described using fre-
quencies and percentages. Baseline comparisons between 
the Gaza Strip vs. the WBJ were performed using Pear-
son’s Chi-square test if the variable was categorical or 
Kruskal–Wallis test if it was continuous.

For questions based on the 5-point Likert scale, 
‘strongly agree’ and ‘agree’ were considered to be cor-
rect answers whereas ‘strongly disagree’, ‘disagree’, and 
‘not sure’ were considered to be incorrect answers. BC 
symptoms were further categorized into three categories: 
breast symptoms, nipple symptoms, and other symp-
toms. Recognition of each of the BC symptoms was 
described using frequencies and percentages with com-
parisons made by Pearson’s Chi-Square test. This was 
followed by running bivariable and multivariable logis-
tic regression analyses. The model of the multivariable 
analyses adjusted for age-group, educational level, occu-
pation, monthly income, residency, having a chronic dis-
ease, knowing someone with cancer, marital status, and 
site of data collection. This model was determined based 
on other previous studies [11, 28–30]. Results of bivari-
able logistic regression analyses were provided in Addi-
tional file 1.

To evaluate the participants’ awareness level of BC 
symptoms, a previously used scoring system was also 
utilized in this study [19–24]. For each correctly recog-
nized BC symptom, the participant was given one point. 
The total score (ranging from 0 to 13) was calculated and 
categorized into three categories based on the number 
of BC symptoms recognized: poor (0 to 4), fair (5 to 9), 
and good (10 to 13). Comparisons in the awareness level 
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between the Gaza Strip vs. the WBJ were performed 
using Pearson’s Chi-Square test. Bi- and multi-variable 
logistic regression analyses were also used to test the 
association between participant characteristics with hav-
ing a good awareness level.

Sensitivity analyses were performed and included 
women who were married, divorced, or widowed. Bi- and 
multi-variable logistic regression analyses were utilized 
to examine the association between participant charac-
teristics and displaying good awareness. The multivari-
able models adjusted for the same factors included in the 

main analyses in addition to parity. Results of the sensi-
tivity analyses were provided in Additional file 1.

Complete case analysis was used to handle missing 
data, which were completely at random. Data were ana-
lyzed using Stata software version 16.0 (StataCorp, Col-
lege Station, Texas, United States).

Results
Participant characteristics
Of the 6269 approached participants, 5434 participants 
completed the questionnaire (response rate = 86.7%). A 

Table 1 Characteristics of study participants

N number of participants, IQR interquartile range, WBJ West Bank and Jerusalem
* The denominator is the number of married, divorced, or widowed women
# The denominator is the number of women who knew some with cancer at the time of the interview

Characteristic Total (n = 5257) Gaza Strip (n = 2551) WBJ (n = 2706) P-value

Age, median [IQR] 31.0 [24.0, 43.0] 30.0 [24.0, 40.0] 33.0 [24.0, 45.0]  < 0.001

Age group, n (%)

 18 to 39 3615 (68.8) 1859 (72.9) 1756 (64.9)  < 0.001

 40 or older 1642 (31.2) 692 (27.1) 950 (35.1)

Menarche, n (%)

 Normal (11–15 years) 4608 (87.7) 2237 (87.7) 2371 (87.6) 0.003

 Early (≤ 10 years) 72 (1.4) 21 (0.8) 51 (1.9)

 Late (≥ 16 years) 577 (10.9) 293 (11.5) 284 (10.5)

Parity*, n (%)

 Nulliparity 306 (7.7) 142 (7.4) 164 (8.1) 0.69

 Low multiparity 1898 (48.0) 923 (47.9) 975 (48.0)

 Grand multiparity 1752 (44.3) 860 (44.7) 892 (43.9)

Educational level, n (%)

 Secondary or below 3030 (57.6) 1457 (57.1) 1573 (58.1) 0.46

 Post‑secondary 2227 (42.4) 1094 (42.9) 1133 (41.9)

Occupation, n (%)

 Unemployed/home duties 3568 (67.9) 1868 (73.2) 1700 (62.8)  < 0.001

 Employed 1052 (20.0) 380 (14.9) 672 (24.9)

 Retired 13 (0.3) 5 (0.2) 8 (0.3)

 Student 624 (11.8) 298 (11.7) 326 (12.0)

Monthly income ≥ 1450 NIS, n (%) 3055 (58.1) 716 (28.1) 2339 (86.4)  < 0.001

Having a chronic disease, n (%) 1058 (20.1) 397 (15.6) 661 (24.4)  < 0.001

Knowing someone with cancer, n (%) 2520 (47.9) 1083 (42.5) 1437 (53.1)  < 0.001

 Breast and/or ovarian  cancer# 1026 (40.7) 491 (45.3) 535 (37.2)

 Other  cancers# 1209 (48.0) 483 (44.6) 726 (50.5)

  Both# 285 (11.3) 109 (10.1) 176 (12.3)

Marital status, n (%)

 Single 1301 (24.8) 626 (24.5) 675 (24.9)  < 0.001

 Married 3658 (69.6) 1812 (71.0) 1846 (68.3)

 Divorced/Widowed 298 (5.6) 113 (4.5) 185 (6.8)

Site of data collection
 Public spaces, n (%) 1821 (34.6) 809 (31.7) 1012 (37.4)  < 0.001

 Hospitals, n (%) 2116 (40.3) 919 (36.0) 1197 (44.2)

 Primary healthcare centers, n (%) 1320 (25.1) 823 (32.3) 497 (18.4)
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total of 5257 questionnaires were included in the analy-
sis (13 excluded and 164 had missing data): 2551 from 
the Gaza Strip and 2706 from the WBJ. The median 
age [IQR] for all participants was 31.0 years [24.0, 43.0] 
(Table 1). Participants living in the WBJ were more likely 
to be older, have higher monthly income, know someone 
with cancer, and suffer from more chronic diseases than 
participants living in the Gaza Strip.

Good awareness and its associated factors
A total of 2191 participants (41.7%) demonstrated good 
awareness of BC symptoms (Table 2). Participants from 
the Gaza Strip were more likely than participants from 
the WBJ to have good awareness (47.0.0% vs. 36.7%).

On the multivariable analysis, being 40 years or older, 
completing a post-secondary education, knowing some-
one with cancer, and visiting hospitals and primary 
healthcare centers were all associated with an increase 
in the likelihood of having a good awareness level of BC 
symptoms (Table  3). However, living in the WBJ was 
associated with a decrease in the likelihood of having 
good awareness.

Recognition of BC symptoms
Among all participants, breast symptoms were more 
often recognized than nipple symptoms. The most fre-
quently identified BC symptom was ‘lump or thicken-
ing in the breast’ (n = 4887, 92.9%) followed by ‘lump or 
thickening under the armpit’ (n = 4394, 83.6%) (Table 4). 
These symptoms were also the most identified symptoms 
in both the Gaza Strip and the WBJ. The least frequently 
identified symptoms were ‘pulling in of the nipple’ 
(n = 2665, 50.7%) and ‘change in the position of the nip-
ple’ (n = 2710, 51.6%). These symptoms were also the 
least identified symptoms in both the Gaza Strip and the 
WBJ.

Association between recognizing breast symptoms 
and participant characteristics
On the multivariable analysis, women who had benefitted 
from post-secondary education were more likely to iden-
tify all breast symptoms (Table  5). Additionally, women 
recruited from hospitals or primary healthcare cent-
ers were more likely than women recruited from public 

spaces to recognize three out of the four breast symp-
toms. In contrast, women residing in the WBJ were less 
likely than women residing in the Gaza Strip to recognize 
three out of the four breast symptoms.

Women aged ≥ 40 years were more likely than younger 
women (18–39  years) to recognize ‘puckering or dim-
pling of the breast skin’ (OR = 1.52, 95% CI: 1.32–1.76) 
and ‘redness of the breast skin’ (OR = 1.47, 95% CI: 
1.27–1.69). However, women aged ≥ 40  years were less 
likely to recognize ‘pain in one of the breasts or armpits’ 
(OR = 0.80, 95% CI: 0.69–0.92).

Association between recognizing nipple symptoms 
and participant characteristics
Women residing in the WBJ were less likely than women 
residing in the Gaza Strip to recognize all nipple symp-
toms (Table 6). On the contrary, women recruited from 
hospitals or primary healthcare centers were more likely 
than women recruited from public spaces to recognize all 
nipple symptoms. Additionally, women aged ≥ 40  years 
had a higher likelihood than younger women (18–
39 years) to recognize all nipple symptoms.

Association between recognizing other BC symptoms 
and participant characteristics
Women residing in the WBJ were less likely than women 
residing in the Gaza Strip to recognize all other BC symp-
toms except ‘unexplained weight loss’ for which no differ-
ence was noticed (Table 7). In contrast, women recruited 
from hospitals and those with post-secondary education 
were more likely to recognize all other BC symptoms.

Discussion
Good BC awareness is associated with early diagnosis, 
which leads to higher survival rates [5, 31–33]. Improving 
the awareness of BC symptoms could be especially criti-
cal in Palestine due to low resources and uptake of BC 
screening [7–9]. This study assessed the existing aware-
ness of BC symptoms in Palestine to help in building 
strategies and establishing programs that work on raising 
the awareness of BC symptoms. Although several activi-
ties for this purpose were carried out [34, 35], the results 
of this study suggest that educational interventions 

Table 2 Awareness levels of breast cancer symptoms among study participants

N number of participants, WBJ West Bank and Jerusalem

Level Total (n = 5257) n (%) Gaza Strip (n = 2551) n (%) WBJ (n = 2706) n (%) P-value

Poor 559 (10.6) 256 (10.0) 303 (11.2)  < 0.001

Fair 2507 (47.7) 1098 (43.0) 1409 (52.1)

Good 2191 (41.7) 1197 (47.0) 994 (36.7)
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should be tailored more to the context of the Palestin-
ian community. This is in concordance with the findings 
of Sabi and colleagues in their study, where participants 
who attended cancer awareness campaigns did not show 
higher overall knowledge about cancer warning signs 
and risk factors [36]. The consensus at the  12th Breast, 
Gynecological and Immuno-oncology International Can-
cer Conference in Egypt concluded that BC awareness 
campaigns should consider specific disease criteria and 
socioeconomic status of the country [37]. This is espe-
cially important for women in the Gaza Strip, where 
most women diagnosed with BC have advanced stages. 

Moreover, patients do not have access to adequate treat-
ment options locally and movement restrictions impede 
their ability to travel outside to receive cancer care [38].

Awareness level of BC symptoms
The low to moderate awareness of BC symptoms in this 
study is similar to the findings of Al-Mousa and col-
leagues among Jordanian women with 44.0% displaying 
good knowledge of BC symptoms [39]. Hassan and col-
leagues showed lower knowledge of BC in Egypt with 
33.2% demonstrating good knowledge [40]. Other pre-
vious studies from non-Arab countries including China, 

Table 3 The association between having a good awareness of breast cancer symptoms and participant characteristics

COR crude odds ratio, AOR adjusted odds ratio, CI confidence interval, WBJ West Bank and Jerusalem
* Adjusted for age-group, educational level, occupation, monthly income, marital status, residency, having a chronic disease, knowing someone with cancer, and site 
of data collection

Characteristic Good knowledge

COR (95% CI) P-value AOR (95% CI)* P-value

Age group
 18 to 39 Ref Ref Ref Ref

 40 or older 1.36 (1.21–1.53) <0.001 1.55 (1.35–1.80)  <0.001

Educational level
 Secondary or below Ref Ref Ref Ref

 Post‑secondary 1.21 (1.09–1.36) 0.001 1.44 (1.26–1.65)  <0.001

Occupation
 Unemployed/home duties Ref Ref Ref Ref

 Employed 1.08 (0.94–1.24) 0.27 1.18 (1.00–1.39) 0.052

 Retired 0.88 (0.29–2.69) 0.82 0.54 (0.17–1.68) 0.29

 Student 0.92 (0.78–1.10) 0.36 1.24 (0.99–1.56) 0.06

Monthly income
 < 1450 NIS Ref Ref Ref Ref

 ≥ 1450 NIS 0.77 (0.69–0.86) <0.001 0.88 (0.76–1.03) 0.10

Marital status
 Single Ref Ref Ref Ref

 Married 1.16 (1.02–1.31) 0.029 1.02 (0.86–1.20) 0.84

 Divorced/Widowed 1.23 (0.95–1.58) 0.11 1.04 (0.78–1.39) 0.78

Residency
 Gaza Strip Ref Ref Ref Ref

 WBJ 0.66 (0.59–0.73) <0.001 0.68 (0.59–0.79)  <0.001

Having a chronic disease
 No Ref Ref Ref Ref

 Yes 1.11 (0.97–1.27) 0.14 1.00 (0.85–1.17) 0.99

Knowing someone with cancer
 No Ref Ref Ref Ref

 Yes 1.12 (1.00–1.24) 0.052 1.21 (1.08–1.36) 0.001

Site of data collection
 Public Spaces Ref Ref Ref Ref

 Hospitals 1.56 (1.37–1.77) <0.001 1.70 (1.48–1.96)  0.001

 Primary healthcare centers 1.86 (1.61–2.15) <0.001 1.96 (1.68–2.29)  <0.001
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Turkey, Nigeria, and Singapore also showed inadequate 
awareness of BC symptoms [29, 41–43]. A study con-
ducted in Lebanon found a higher awareness of BC symp-
toms than of BC treatment options and curability. The 
authors explained that could be due to the focus of public 
campaigns on the detection of BC through its symptoms 
not the potential to cure BC [44]. Negative beliefs and 
worry about a potential BC diagnosis were also found to 
be barriers to early diagnosis in other studies [11, 20, 45] 
Future educational interventions should focus more on 
clarifying the link between the recognition of BC symp-
toms and early diagnosis leading to higher chances of 
curability [20]. In concordance with this study, previous 
studies found that women recognized breast symptoms, 
especially those with lump, more often than nipple symp-
toms [12, 46–48]. In fact, patients with non-lump symp-
toms were more likely to delay their medical visit [12]. 
This necessitates that the nature of BC symptoms should 
be included in the design of educational interventions 
aiming to raise the awareness of BC symptoms.

In comparison with another study looking at the 
awareness of cervical and ovarian cancer warning signs 
and symptoms among Palestinian women, good BC 
symptoms awareness in this study is relatively higher 
(41.7% vs. 27.4% and 17.4%, respectively) [21, 23]. This 
could be due to local awareness campaigns focus-
ing on BC rather than other cancers. Quintanilha and 
colleagues demonstrated the efficiency of the ‘Pink 
October’ in increasing the interest of the Brazilian popu-
lation in searching the internet about BC awareness [49]. 
Another contributing factor for the better awareness 
of BC symptoms could be the greater incidence of BC 

than other cancers, which may lead to higher chances 
that women could know someone with BC [1]. This may 
drive women to read more about BC.

Factors associated with good awareness of BC symptoms
In line with this study, previous studies showed that 
higher education was associated with higher awareness 
of BC symptoms [29, 43, 48, 50–53]. This suggests that 
targeting women with curricula discussing health-related 
topics such as BC could be an effective strategy to raise 
their awareness [11]. In addition, similar to this study, a 
study conducted in Kuwait found that participants who 
knew someone diagnosed with cancer were more likely 
to recognize BC symptoms [54]. Knowing someone with 
cancer might make women feel more worried about hav-
ing it themselves. This feeling may encourage women to 
search and ask about the BC symptoms, which will be 
reflected as a higher level of awareness about BC symp-
toms [21]. Further research is needed to explore the 
emotional and practical driving forces of women to learn 
more about BC symptoms and what sources they use to 
enrich their knowledge.

In this study, older women were more likely to have 
good awareness of BC symptoms. Older women have 
usually been more frequently exposed to healthcare pro-
fessionals than younger women for maternity care as well 
as sexual and reproductive health purposes than younger 
women.

Such visits may help older women to accumulate 
more information about health-related topics includ-
ing BC symptoms [21–24]. To further investigate this, 
a sensitivity analysis was performed among married, 

Table 4 Recognition of breast cancer symptoms

N number of participants, WBJ West Bank and Jerusalem

Category of symptoms Symptom Total (n = 5257) n (%) Gaza Strip 
n = 2551) n 
(%)

WBJ (n = 2706) n (%) P-value

Breast symptoms A lump or thickening in the breast 4887 (92.9) 2398 (94.0) 2489 (92.0) 0.004

Pain in one of the breasts or armpits 3064 (58.3) 1479 (58.0) 1585 (58.6) 0.66

Puckering or dimpling of the breast skin 2968 (56.5) 1517 (59.5) 1451 (53.6)  < 0.001

Redness of the breast skin 2945 (56.0) 1559 (61.1) 1386 (51.2)  < 0.001

Nipple symptoms Discharge or bleeding from the nipple 3785 (72.0) 1862 (73.0) 1923 (71.1) 0.12

Nipple rash 3063 (58.3) 1604 (62.9) 1459 (53.9)  < 0.001

Change in the position of the nipple 2710 (51.6) 1402 (55.0) 1308 (48.3)  < 0.001

Pulling in of the nipple 2665 (50.7) 1400 (54.9) 1265 (46.7)  < 0.001

Other symptoms Lump or thickening under the armpit 4394 (83.6) 2161 (84.7) 2233 (82.5) 0.032

Changes in the shape of the breast or nipple 4059 (77.2) 2028 (79.5) 1985 (73.4)  < 0.001

Changes in the size of the breast or nipple 4013 (76.3) 2065 (80.9) 1994 (73.7)  < 0.001

Unexplained weight loss 3152 (60.0) 1544 (60.5) 1608 (59.4) 0.42

Extreme generalized fatigue 3054 (58.1) 1557 (61.0) 1497 (55.3)  < 0.001
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divorced, or widowed women and found no associa-
tion between parity and displaying good awareness of 
BC symptoms (supplementary table  1). However, the 
finding that women recruited from hospitals or pri-
mary healthcare centers were more likely to have good 
awareness of BC symptoms (both in the main and sen-
sitivity analyses) indicates that the exposure to health-
care professionals and other sources of information 
in healthcare facilities seems to play a role in shaping 
women’s health literacy. Governmental hospitals and 
primary healthcare centers can be attended free of 

charge by anyone with public health insurance or at 
very low cost by those who do not choose to pay for the 
publicly available low-cost health insurance. Therefore, 
a broad section of the Palestinian population can be 
met at governmental hospitals and primary healthcare 
centers. Women recruited from hospitals or primary 
healthcare centers display health-seeking behavior by 
their attendance of healthcare facilities. This might 
reflect an interest in their health and a greater general 
awareness of issues around health when compared 
to the group of women recruited from public spaces 

Table 5 Multivariable logistic regression analyzing the association between recognizing breast symptoms and participant 
characteristics

AOR adjusted odds ratio, CI confidence interval, WBJ West Bank and Jerusalem
* Adjusted for age-group, educational level, occupation, monthly income, marital status, residency, having a chronic disease, knowing someone with cancer, and site 
of data collection

characteristic A lump or thickening in 
the breast

Pain in one of the breasts 
or armpits

Puckering or dimpling of 
the breast skin

Redness of the breast 
skin

AOR (95% CI)* P-value AOR (95% CI)* P-value AOR (95% CI)* P-value AOR (95% CI)* P-value

Age group
 18 to 39 Ref Ref Ref Ref Ref Ref Ref Ref

 40 or older 1.18 (0.89–1.57) 0.24 0.80 (0.69–0.92) 0.002 1.52 (1.32–1.76) <0.001 1.47 (1.27–1.69) <0.001 

Educational level
 Secondary or below Ref Ref Ref Ref Ref Ref Ref Ref

 Post‑secondary 1.94 (1.49–2.53)  <0.001 1.26 (1.10–1.44) 0.001 1.51 (1.32–1.73) <0.001  1.23 (1.08–1.41) 0.002

Occupation
 Unemployed/home duties Ref Ref Ref Ref Ref Ref Ref Ref

 Employed 0.85 (0.62–1.18) 0.34 0.85 (0.73–1.00) 0.054 1.08 (0.92–1.28) 0.33 0.98 (0.84–1.15) 0.83

 Retired 0.38 (0.05–3.10) 0.37 4.40 (0.96–20.06) 0.06 1.54 (0.41–5.74) 0.52 0.65 (0.21–1.97) 0.45

 Student 0.84 (0.56–1.26) 0.40 1.04 (0.83–1.31) 0.73 1.26 (1.01–1.58) 0.041 1.12 (0.90–1.40) 0.32

Monthly income
 < 1450 NIS Ref Ref Ref Ref Ref Ref Ref Ref

 ≥ 1450 NIS 1.87 (1.40–2.48) <0.001 0.95 (0.82–1.10) 0.52 1.11 (0.96–1.29) 0.17 0.81 (0.70–0.94) 0.005

Residency
 Gaza Strip Ref Ref Ref Ref Ref Ref Ref Ref

 WBJ 0.45 (0.34–0.61)  <0.001 1.15 (1.00–1.32) 0.06 0.73 (0.63–0.84)  <0.001 0.75 (0.65–0.86) <0.001 

Having a chronic disease
 No Ref Ref Ref Ref Ref Ref Ref Ref

 Yes 1.02 (0.75–1.39) 0.89 0.91 (0.78–1.07) 0.26 0.94 (0.81–1.11) 0.47 0.97 (0.83–1.14) 0.73

Knowing someone with cancer
 No Ref Ref Ref Ref Ref Ref Ref Ref

 Yes 1.46 (1.17–1.83) 0.001 0.94 (0.84–1.05) 0.25 1.21 (1.08–1.36) 0.001 1.11 (0.99–1.25) 0.07

Marital status
 Single Ref Ref Ref Ref Ref Ref Ref Ref

 Married 1.40 (1.03–1.90) 0.029 0.87 (0.74–1.03) 0.11 0.86 (0.73–1.02) 0.08 1.15 (0.98–1.36) 0.09

 Divorced/Widowed 2.27 (1.25–4.15) 0.007 0.93 (0.70–1.24) 0.63 0.87 (0.66–1.16) 0.35 0.85 (0.64–1.12) 0.25

Site of data collection
 Public spaces Ref Ref Ref Ref Ref Ref Ref Ref

 Hospitals 1.40 (1.07–1.84) 0.016 1.06 (0.92–1.21) 0.43 1.84 (1.60–2.11) <0.001 1.46 (1.28–1.68) <0.001  

 Primary healthcare centers 0.90 (0.68–1.20) 0.48 1.36 (1.17–1.59)  <0.001 2.02 (1.73–2.36) <0.001 1.50 (1.28–1.75) <0.001  
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[11]. Therefore, both, more chances to have benefit-
ted from education by healthcare professionals as well 
as their own health-seeking behavior, might have pro-
vided older women and those women visiting health-
care facilities with more opportunities to enhance their 
awareness of BC symptoms. Thus, exposure to health 
education and information appears to increase BC 
awareness and might be an important factor to improve 
early detection of BC and, hence, outcomes for women 
suffering from BC [32–34].

Awareness of BC symptoms in the WBJ vs. the Gaza Strip
Women from the Gaza Strip were more likely than 
women from the WBJ to recognize BC symptoms. This 
could be explained by the lower exposure of women 
residing in the WBJ to healthcare professionals, there-
fore, they had lower chances to promote their health lit-
eracy [21]. The WBJ has checkpoints and restrictions on 
the internal movement, even between cities, leading to 
longer hours of delay to reach healthcare facilities accom-
panied with the fear and anxiety to come across check-
points and settlements [55]. In addition, the WBJ has a 

Table 6 Multivariable logistic regression analyzing the association between recognizing nipple symptoms and participant 
characteristics

AOR adjusted odds ratio, CI confidence interval, WBJ West Bank and Jerusalem
* Adjusted for age-group, educational level, occupation, monthly income, marital status, residency, having a chronic disease, knowing someone with cancer, and site 
of data collection

Characteristic Discharge or bleeding 
from the nipple

Nipple rash Change in the position of 
the nipple

Pulling in of the nipple

AOR (95% CI)* P-value AOR (95% CI)* P-value AOR (95% CI)* P-value AOR (95% CI)* P-value

Age group
 18 to 39 Ref Ref Ref Ref Ref Ref Ref Ref

 40 or older 1.36 (1.16–1.59) <0.001 1.25 (1.08–1.45) 0.002 1.46 (1.27–1.68) <0.001 1.56 (1.35–1.80) <0.001 

Educational level
 Secondary or below Ref Ref Ref Ref Ref Ref Ref Ref

 Post‑secondary 1.36 (1.18–1.58) <0.001 1.26 (1.10–1.43) 0.001 1.21 (1.06–1.38) 0.004 1.34 (1.17–1.53) <0.001 

Occupation
 Unemployed/home duties Ref Ref Ref Ref Ref Ref Ref Ref

 Employed 1.33 (1.11–1.60) 0.002 1.00 (0.85–1.17) 0.99 1.03 (0.88–1.21) 0.72 1.27 (1.08–1.49) 0.004

 Retired 1.30 (0.28–6.00) 0.73 1.79 (0.48–6.60) 0.38 3.30 (0.72–15.10) 0.12 2.04 (0.55–7.57) 0.28

 Student 1.49 (1.17–1.91) 0.001 1.17 (0.94–1.47) 0.16 1.18 (0.95–1.47) 0.13 1.44 (1.15–1.80) 0.001

Monthly income
 < 1450 NIS Ref Ref Ref Ref Ref Ref Ref Ref

 ≥ 1450 NIS 1.47 (1.25–1.73) <0.001 0.96 (0.82–1.11) 0.54 1.12 (0.97–1.30) 0.12 1.11 (0.96–1.29) 0.15

Residency
 Gaza Strip Ref Ref Ref Ref Ref Ref Ref Ref

 WBJ 0.70 (0.59–0.82) <0.001 0.70 (0.61–0.81) <0.001 0.70 (0.60–0.80) <0.001 0.66 (0.57–0.76) <0.001

Having a chronic disease
 No Ref Ref Ref Ref Ref Ref Ref Ref

 Yes 1.15 (0.97–1.38) 0.12 0.97 (0.83–1.14) 0.75 1.16 (1.00–1.36) 0.06 1.08 (0.92–1.26) 0.37

Knowing someone with cancer
 No Ref Ref Ref Ref Ref Ref Ref Ref

 Yes 1.04 (0.92–1.17) 0.57 1.21 (1.08–1.36) 0.001 1.08 (0.97–1.21) 0.16 1.14 (1.02–1.28) 0.022

Marital status
 Single Ref Ref Ref Ref Ref Ref Ref Ref

 Married 1.17 (0.98–1.40) 0.09 1.09 (0.92–1.28) 0.31 0.86 (0.73–1.01) 0.06 1.06 (0.90–1.25) 0.50

 Divorced/Widowed 1.19 (0.87–1.63) 0.27 0.96 (0.73–1.28) 0.80 0.90 (0.68–1.19) 0.45 0.99 (0.75–1.32) 0.96

Site of data collection
 Public spaces Ref Ref Ref Ref Ref Ref Ref Ref

 Hospitals 1.51 (1.30–1.75) <0.001 1.37 (1.19–1.57) <0.001 1.54 (1.35–1.77) <0.001 1.50 (1.31–1.72) <0.001

 Primary healthcare centers 1.65 (1.39–1.95) <0.001 1.40 (1.20–1.63) <0.001 1.63 (1.40–1.90) <0.001 1.86 (1.60–2.17) <0.001 



Page 10 of 13Elshami et al. BMC Public Health          (2022) 22:801 

Ta
bl

e 
7 

M
ul

tiv
ar

ia
bl

e 
lo

gi
st

ic
 re

gr
es

si
on

 a
na

ly
zi

ng
 th

e 
as

so
ci

at
io

n 
be

tw
ee

n 
re

co
gn

iz
in

g 
ot

he
r s

ym
pt

om
s 

an
d 

pa
rt

ic
ip

an
t c

ha
ra

ct
er

is
tic

s

AO
R 

ad
ju

st
ed

 o
dd

s 
ra

tio
, C

I c
on

fid
en

ce
 in

te
rv

al
, W

BJ
 W

es
t B

an
k 

an
d 

Je
ru

sa
le

m
*  A

dj
us

te
d 

fo
r a

ge
-g

ro
up

, e
du

ca
tio

na
l l

ev
el

, o
cc

up
at

io
n,

 m
on

th
ly

 in
co

m
e,

 m
ar

ita
l s

ta
tu

s, 
re

si
de

nc
y,

 h
av

in
g 

a 
ch

ro
ni

c 
di

se
as

e,
 k

no
w

in
g 

so
m

eo
ne

 w
ith

 c
an

ce
r, 

an
d 

si
te

 o
f d

at
a 

co
lle

ct
io

n

Ch
ar

ac
te

ri
st

ic
Lu

m
p 

or
 th

ic
ke

ni
ng

 
un

de
r t

he
 a

rm
pi

t
Ch

an
ge

s 
in

 th
e 

sh
ap

e 
of

 th
e 

br
ea

st
 o

r n
ip

pl
e

Ch
an

ge
s 

in
 th

e 
si

ze
 o

f t
he

 b
re

as
t 

or
 n

ip
pl

e
U

ne
xp

la
in

ed
 w

ei
gh

t l
os

s
Ex

tr
em

e 
ge

ne
ra

liz
ed

 fa
tig

ue

A
O

R 
(9

5%
 C

I)*
P-

va
lu

e
A

O
R 

(9
5%

 C
I)*

P-
va

lu
e

A
O

R 
(9

5%
 C

I)*
P-

va
lu

e
A

O
R 

(9
5%

 C
I)*

P-
va

lu
e

A
O

R 
(9

5%
 C

I)*
P-

va
lu

e

A
ge

 g
ro

up

 1
8 

to
 3

9
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f

 4
0 

or
 o

ld
er

1.
49

 (1
.2

1–
1.

83
)

<
0.

00
1 

1.
35

 (1
.1

4–
1.

61
)

0.
00

1
1.

30
 (1

.1
0–

1.
54

)
0.

00
2

1.
25

 (1
.0

8–
1.

44
)

0.
00

3
1.

00
 (0

.8
6–

1.
15

)
0.

96

Ed
uc

at
io

na
l l

ev
el

 S
ec

on
da

ry
 o

r b
el

ow
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f

 P
os

t‑
se

co
nd

ar
y

1.
66

 (1
.3

9–
1.

99
)

<
0.

00
1 

1.
52

 (1
.3

0–
1.

78
)

<
0.

00
1

1.
35

 (1
.1

6–
1.

58
)

<
0.

00
1

1.
22

 (1
.0

6–
1.

39
)

0.
00

4
1.

19
 (1

.0
5–

1.
36

)
0.

00
9

O
cc

up
at

io
n

 U
ne

m
pl

oy
ed

/h
om

e 
du

tie
s

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

 E
m

pl
oy

ed
1.

07
 (0

.8
5–

1.
34

)
0.

57
1.

01
 (0

.8
3‑

1.
23

)
0.

90
1.

25
 (1

.0
3‑

1.
51

)
0.

02
6

0.
92

 (0
.7

8‑
1.

08
)

0.
32

1.
02

 (0
.8

7‑
1.

20
)

0.
81

 R
et

ire
d

0.
42

 (0
.0

9–
1.

94
)

0.
27

0.
92

 (0
.2

0‑
4.

26
)

0.
92

1.
13

 (0
.2

5‑
5.

20
)

0.
87

0.
34

 (0
.1

1‑
1.

05
)

0.
06

0.
74

 (0
.2

5‑
2.

24
)

0.
60

 S
tu

de
nt

0.
95

 (0
.7

2–
1.

25
)

0.
72

1.
09

 (0
.8

4–
1.

41
)

0.
53

1.
09

 (0
.8

5–
1.

40
)

0.
50

1.
02

 (0
.8

1–
1.

27
)

0.
89

1.
18

 (0
.9

4–
1.

47
)

0.
15

M
on

th
ly

 in
co

m
e

 <
 1

45
0 

N
IS

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

 ≥
 1

45
0 

N
IS

1.
44

 (1
.1

8–
1.

76
)

<
0.

00
1

1.
27

 (1
.0

6–
1.

51
)

0.
00

9
1.

14
 (0

.9
6–

1.
36

)
0.

13
0.

97
 (0

.8
3–

1.
12

)
0.

66
0.

86
 (0

.7
5–

1.
00

)
0.

05
1

Re
si

de
nc

y

 G
az

a 
St

rip
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f

 W
BJ

0.
62

 (0
.5

1–
0.

76
)

<
0.

00
1

0.
55

 (0
.4

6–
0.

65
)

<
0.

00
1

0.
62

 (0
.5

2–
0.

73
)

<
0.

00
1 

0.
90

 (0
.7

8–
1.

04
)

0.
15

0.
83

 (0
.7

2–
0.

96
)

0.
01

2

H
av

in
g 

a 
ch

ro
ni

c 
di

se
as

e

 N
o

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

 Y
es

1.
14

 (0
.9

1–
1.

43
)

0.
24

1.
05

 (0
.8

7–
1.

27
)

0.
62

1.
08

 (0
.9

0–
1.

30
)

0.
41

1.
09

 (0
.9

2–
1.

28
)

0.
32

1.
16

 (0
.9

9–
1.

36
)

0.
06

Kn
ow

in
g 

so
m

eo
ne

 w
ith

 c
an

ce
r

 N
o

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

 Y
es

1.
47

 (1
.2

6–
1.

71
)

<
0.

00
1 

1.
21

 (1
.0

6–
1.

39
)

0.
00

5
1.

08
 (0

.9
4–

1.
23

)
0.

27
1.

33
 (1

.1
9–

1.
49

)
<

0.
00

1
1.

07
 (0

.9
5–

1.
20

)
0.

25

M
ar

ita
l s

ta
tu

s

 S
in

gl
e

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

Re
f

 M
ar

rie
d

1.
57

 (1
.2

7–
1.

93
)

<
0.

00
1

1.
15

 (0
.9

5‑
1.

39
)

0.
16

1.
19

 (0
.9

9‑
1.

44
)

0.
07

1.
06

 (0
.9

0‑
1.

25
)

0.
47

0.
98

 (0
.8

3‑
1.

15
)

0.
77

 D
iv

or
ce

d/
W

id
ow

ed
1.

56
 (1

.0
6–

2.
29

)
0.

02
5

0.
84

 (0
.6

1–
1.

16
)

0.
29

1.
02

 (0
.7

4–
1.

41
)

0.
91

1.
35

 (1
.0

1–
1.

82
)

0.
04

3
0.

92
 (0

.6
9–

1.
22

)
0.

56

Si
te

 o
f d

at
a 

co
lle

ct
io

n

 P
ub

lic
 s

pa
ce

s
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f
Re

f

 H
os

pi
ta

ls
1.

52
 (1

.2
6–

1.
83

)
<

0.
00

1
1.

63
 (1

.3
9‑

1.
92

)
<

0.
00

1 
1.

51
 (1

.2
9‑

1.
77

)
0.

00
1

1.
62

 (1
.4

1‑
1.

86
)

<
0.

00
1

1.
15

 (1
.0

0‑
1.

32
)

0.
04

3

 P
rim

ar
y 

he
al

th
ca

re
 

ce
nt

er
s

1.
27

 (1
.0

4–
1.

56
)

0.
02

0
1.

39
 (1

.1
6–

1.
66

)
<

0.
00

1
1.

28
 (1

.0
7–

1.
52

)
 0

.0
07

1.
08

 (0
.9

3–
1.

26
)

0.
34

1.
00

 (0
.8

6–
1.

17
)

0.
99



Page 11 of 13Elshami et al. BMC Public Health          (2022) 22:801  

wider geographical variation than the Gaza Strip and 
more women are living in rural areas in the WBJ than the 
Gaza Strip limiting their access to healthcare centers [56].

Future directions
The results of this study highlight the substantial need 
to create sustainable educational interventions to raise 
Palestinian women’s awareness about BC symptoms. 
These interventions should adopt different strategies 
that aim to maximize the outreach especially to women 
living in underserved areas. This could be facilitated 
by running health education activities in coordina-
tion with the mobile healthcare clinics of the Palestin-
ian Ministry of Health that are distributed across the 
WBJ [57]. Education programs should include the less 
known BC symptoms beyond the breast lump as well 
as the more positive outlook on prognosis with an early 
diagnosis in order to improve impact.

Involving healthcare professionals in these activities 
should also be considered [37]. This will necessitate 
training Palestinian healthcare professionals on how to 
deliver information about health topics, including BC, 
in a way that is appropriate to the health literacy of the 
public. In addition, a special training could be imple-
mented to improve the communication skills of Pales-
tinian healthcare professionals so that women would 
have more confidence to talk about their concerns if 
they recognized any possible BC symptoms. The diag-
nosis of BC could be stressful for women and training 
healthcare professionals on how to handle such situa-
tions could help reduce women’s stress especially that 
BC patients may rely on oncologists for their diagnosis-
related emotional and social issues [58].

Strengths and limitations
The major strengths of this study include the use of a 
translated version of the validated tool (BCAM) to 
assess women’s awareness of BC symptoms and the 
high response rate. In addition, the large sample size 
covering most geographical areas of Palestine may have 
generated the diversity of the Palestinian community in 
the study cohort. This study also has some limitations. 
The use of the convenience sampling may potentially 
limit the generalizability of the findings. However, the 
large number of study participants, the high response 
rate, and the diversity of geographical areas covered 
may mitigate this limitation. For example, the lower 
monthly income among women from the Gaza Strip 
than that of women from the WBJ mirrored the differ-
ence in the unemployment rates that are higher in the 
Gaza Strip than in the WBJ (47% vs. 16%) [27]. Moreo-
ver, the sociodemographics of the women included in 

this study were close to the demographics reported by 
other studies conducted in Palestine to assess aware-
ness of various cancers [21–24]. Another limitation 
could be that the study included participants who did 
not experience actual BC symptoms and looked at their 
perceived knowledge. Finally, the recognition of BC 
symptoms was assessed while it might have been help-
ful to assess the recall of these symptoms as well.

Conclusions
Less than half of study participants (41.7%) demon-
strated good awareness of BC symptoms. Participants 
from the Gaza Strip were more likely to have good 
awareness than participants from the WBJ. The fac-
tors associated with good awareness included being 
40  years or older, completing a post-secondary edu-
cation, knowing someone with cancer, and visiting 
hospitals and primary healthcare centers. The most 
frequently identified BC symptom was ‘lump or thick-
ening in the breast’ followed by ‘lump or thickening 
under the armpit’. Future educational interventions 
aiming to raise BC awareness should be tailored to the 
needs of women in Palestine.
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