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Abstract

Background Invasive breast cancer (IBC) is a leading cause of cancer-related death among women in Israel,
regardless of ethnicity. This study compared IBC epidemiological, clinical, and pathological characteristics in Bedouin
and Jewish patients in southern Israel.

Methods Medical records of 1514 Jewish and 191 Bedouin women with IBC treated at Soroka University Medical
Center between 2014 and 2021 were analyzed retrospectively. Baseline measures and tumor characteristics were
compared between groups. Overall survival (OS) and disease-free survival (DFS) were analyzed using log-rank test.
Multivariate analysis was performed using the Cox proportional hazard model.

Results Bedouin patients exhibited a significantly younger age at diagnosis (median 48 vs. 62 years, p <0.001),
larger tumor size (median 2.5 vs. 2.13 cm, p<0.001), and higher metastasis rate (18.8% vs. 12.7%, p=0.03) compared
to Jewish patients. In early-stage (non-metastatic) disease, Jewish and Bedouin patients had comparable overall
survival (OS) rates (127 vs. 126 months, p=0.2), consistent across stages 1 to 3. However, among patients with
metastatic disease, Bedouins exhibited significantly longer OS (76.6 vs. 37.8 months, p=0.006). Disease-free survival
(DFS) showed no ethnic differences (not reached vs. 122 months, p=0.31). There were no significant differences in
OS between Bedouin and Jewish patients undergoing various treatment modalities for early-stage disease: surgery,
adjuvant radiotherapy, chemotherapy, and systemic neoadjuvant therapy.

Conclusion Breast cancer among Bedouin women in southern Israel manifests at a younger age, with larger tumors
and more advanced stages than in Jewish women. However, recent data indicate no differences in OS and DFS
between the ethnic groups despite past disparities in prognosis.
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Introduction

Invasive breast cancer (IBC) is the most frequently diag-
nosed cancer in women in North America, Australia,
Northern and Western Europe, and Israel. Moreover, it
is second among the causes of cancer-related deaths in
women regardless of ethnic origin [1-3]. In Israel, age-
adjusted IBC incidence rates vary among different eth-
nic groups and are known to be highest among Jewish
women of European origin, lower among Jewish women
of North African and Asian origin, and lowest among
Arab women [4].

The Bedouins are part of the Israeli-Arab population
and reside in the Negev, a desert in southern Israel. The
Bedouin population accounts for approximately 22%
of the 1.3 million population of the Negev, while most
Israeli Arabs living in the Negev are Bedouins. They
accounted for approximately 4% of the population of
Israel in 2021 [5].

IBC accounted for about a third of all invasive tumors
in women in Israel according to 2018 data:33% among
Jewish and others and 35% among Arab women, with a
total of 4,235 Jewish women (90% of patients) and 507
Arab women (10% of patients) diagnosed that year. The
population distribution in 2018 was 79% Jewish and other
and 21% Arab; however, the age-adjusted incidence rates
per 100,000 of IBC were 88.7 in Jewish and others and
69.5 in Arab women. Moreover, observation of the inci-
dence of IBC in Israeli Arabs during 1996-2017 showed
an annual increase of 1.7% compared to a decrease of
0.7% in Jewish women each year [6]. A study published in
2014 examined the epidemiology of IBC in Bedouin and
Jewish women. The study found that Bedouin women
have a worse prognosis compared with Jewish women
[1].

Bedouin women in Israel face many barriers to health-
care access, including socio-cultural factors such as
gender inequality and marginalization within their com-
munity and practical barriers such as a lack of trans-
portation and difficulty communicating with healthcare
providers [7, 8]; however, recent studies indicate that
the accessibility of healthcare for Bedouin women has
improved due to linguistic adaptation of the healthcare
system and the increased availability of early cancer diag-
nosis and treatment in Bedouin settlements and adjacent
regions [9, 10]. Moreover, recent publications have shown
that the Bedouin population has experienced a marked
shift from a semi-nomadic, traditional lifestyle to a more
sedentary and urbanized one [11]. Nevertheless, tribal
endogamy and intra-familial consanguinity are strongly
favored among Bedouins [12, 13]. Therefore, numerous
hereditary disorders are common in the Bedouin popu-
lation of the Negev [8], making the Bedouin population
highly interesting for studying IBC.
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The present study examines the epidemiology of IBC
among Jewish and Bedouin women. Since prior studies
assessed similar cancer characteristics among the Jew-
ish and Bedouin population [1, 10], we aimed to assess
the most current data available on the epidemiology of
IBC among Jewish and Bedouin women treated at Soroka
University Medical Center (SUMC). We hypothesized
that due to the significant investments of healthcare
funds in the southern region of Israel [14, 15] and the
transition of the Bedouin population to a more urban-
ized lifestyle [16], the prognosis of IBC among Bedouin
women would be better than described in the past [1].

Methods

The data in this study were retrospectively collected from
Soroka University Medical Center’s (SUMC) electronic
medical record system. The inclusion criteria covered
Jewish and Bedouin-Arab female patients diagnosed
with breast cancer and treated between 1st January 2014
and 31st December 2021 in SUMC, with the exclusion
of non-Bedouin Arabs and male patients. The data col-
lection was performed by manual surveillance of the
patient’s computerized files. Data was gathered on patient
demographics, baseline tumor characteristics, treat-
ment modality, and survival outcome. Survival analysis
included follow-up duration, disease-free survival, and
survival time. Patients without recorded disease recur-
rence or death information were excluded from survival
analyses. The extent of the disease was reported accord-
ing to the American Joint Committee on Cancer (AJCC)
[17]. This study was approved by the SUMC institutional
Helsinki board (approval number: 0008—22 SOR). The
research was performed in accordance with the Decla-
ration of Helsinki and all methods were carried out in
accordance with relevant guidelines and regulations.

Statistical analysis

All statistical analysis from this study was done with
RStudio 4.3.1+. Descriptive statistics presented demo-
graphic and clinical parameters. Continuous variables
such as age and tumor size were summarized using mean
and standard deviation. Categorical variables were sum-
marized using percentages. Wilcox rank test was used to
compare continuous variables (i.e., age and tumor size)
between groups. Fisher’s exact test was used to com-
pare the frequency of categorical variables (i.e., recur-
rence and death rate) between groups. Overall survival
(OS) was defined as the time from diagnosis to the time
of death from any cause. The log-rank test was used to
compare the Kaplan-Meier OS and disease-free sur-
vival (DFS) curves between groups. Statistically signifi-
cant variables in the univariate analyses were included
along with ethnicity in the multivariate Cox’s analyses.
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Table 1 Baseline patient demographics and tumor
characteristics. SD, standard deviation; IDC, intraductal
carcinoma; ILC, intralobular carcinoma; ER, estrogen receptor; PR,
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Table 2 Treatment modality and prognostic outcome between
Jewish and Bedouin patients for early-stage disease. SD, standard
deviation

progesterone receptor; Her 2, human epidermal growth factor All Jewish Bedouin p
receptor 2 N=1476 N=1302 N=155 value
Patient and All Jewish Bedouin p Median follow-up, 532 572(13.1) 53(14.3) 0.152
Tumor N=1705 N=1514 N=191 value months (SD) (33.5)
Characteristics Surgery, n (%) 1368 1217(93.5%) 151 (97.4%)  0.051
Age, yrs, mean 595 (146) 60.8(14.3) 496(138) <0.001 Chemo, n (%) 595 506 (39.1%) 89 (57.4%) <0.001
D) Systemic Neoadju- 371 301 (233%) 70 (452%) <0.001
Tumor type, n (%) 0.26 vant, n (%)
IDC 1489 (87.3%) 1322 167 (87.4%) Adjuvant Radio- 1098 965 (74.6%) 133 (85.8%) 0.001
ILC 149 (8.8%) (87.3%) 13 (6.8%) therapy/ n (%)
Others 67(3.9%) 136 (9%)  11(58%) Hormonal, n (%) 1098 976 (75.7%) 122 (787%) 0428
56 (3.7%) Recurrence, n (%) 248 216 (16.6%) 32(20.6%) 0214
ER positive, n (%) 1375 (80.6%) 1221 154 (80.6%) 1
(80.6%)
PR positive,n (%) 1205 (70.7%) 1058 147 (77%)  0.04 Table 2 summarizes treatment modality and prognostic
(69.9%) outcomes for patients with early-stage (non-metastatic)

HER 2 positive, 367 (21.5%) 317(20.9%) 50 (26.2%) 0.11
n (%)
Triple Negative 175(10.3%) 161 (10.6%) 14 (7.3%) 017
Tumor Stage, n (%) 0.02
T1 865 (52.3%) 769 (52%) 96 (51%)
T2 486 (294%) 433 (30%) 53 (29%)
T3 74 (4.5%) 72 (6%) 2 (1%)
T4 228 (13.8%) 193 (12%) 35 (19%)
Tumor Size (cm) 217 (1.51) 213(1.49)  2.50(1.60) <0.001
Nodal Stage, n (%) 0.035
0 21 (57.8%) 836 (60%) 85 (48%)
1 503 (31.6%) 435 (30.7%) 68 (38.4%)
2 121 (7.6%) 105(7.4%) 16 (9%)
3 49 (3.1%) 41 (2.9%) 8 (4.5%)
Metastasis 229(13.4%) 193(12.7%) 36(188%) 0.03

All statistical tests were two-sided, and statistical signifi-
cance was defined at a level p less than 0.05.

Results

A total of 1705 patients were retrospectively analyzed
in this study, including 191 Bedouin patients and 1514
Jewish patients. Table 1 summarizes the baseline demo-
graphic and tumor characteristics between these two
groups. Bedouin patients were significantly younger at
the age of diagnosis compared to Jewish patients (49.6
vs. 60.8 years, p<0.001, Figure S1A), a trend that was also
evident while comparing those diagnosed with meta-
static disease (47 vs. 61 years, p<0.001, Table S1). Bed-
ouin patients also had a larger tumor size (2.5 vs. 2.13 cm,
p<0.001, Figure S1B), more lymph node involvement
(nodal stage>1 51.9% vs. 41%, p<0.035), and more dis-
tant metastasis (18.8% vs. 12.7%, p=0.03). Bedouin
patients showed a significantly higher prevalence of
progesterone-receptor (PR)-positive tumors than Jewish
patients (77% vs. 69.9%, p=0.04), with no ethnic differ-
ences in estrogen-receptor (ER) positivity rates.

disease. The median follow-up period was 53.2 months
for the entire cohort, with similar medians between the
Bedouin (53 months) and Jewish (57.2 months) groups
(p=0.15). Bedouin patients had a higher rate of receiv-
ing adjuvant chemotherapy and systemic neoadjuvant
therapy than Jewish patients (57.4% vs. 39.1%, p<0.001;
45.2% vs. 23.3%, p<0.001, respectively). However, there
was no difference in the proportion that underwent sur-
gery, adjuvant radiotherapy, or adjuvant hormonal ther-
apy and no difference in cancer recurrence rates.

No difference in OS was found between Jewish and
Bedouin patients with early-stage disease (127 wvs.
126 months, log-rank, p=0.2, Fig. 1A), while Bedouin
patients with metastatic disease had better OS (76.6 vs.
37.8months, log-rank, p=0.006, Fig. 1B). No ethnic dif-
ference in median OS was observed for the early stage
after further stratification (Figures S2, S3, S4). The 5-year
and 10-year survival rates for the early-stage disease
were 85.3% and 51.2%, respectively, for Bedouin patients,
compared to 81.4% and 52.7%, respectively, for Jewish
patients. DFS did not differ by ethnicity (not reached
vs. 122 months, log-rank, p=0.31, Figure S5). Figure 2
reveals no difference in OS between groups by the fol-
lowing treatment modalities for early-stage patients: sur-
gery (Bedouin vs. Jewish, 126 vs. 135 months, log-rank,
p=0.65), adjuvant radiotherapy (126 vs. 128 months,
log-rank, p=0.64), adjuvant chemotherapy (126 vs. 110
months, log-rank, p=0.26), and systemic neoadjuvant
therapy (126 vs. 113 months, log-rank, p=0.26). Patients
with early-stage triple-negative tumors showed no differ-
ence in OS by ethnicity (not reached vs. 124, p=0.06, Fig-
ure S6). A sub-analysis revealed that Jewish patients with
metastatic disease had a significantly higher death rate
than Bedouin patients (76.7% vs. 47.2%, p<0.001, Table
S1). However, the current study did not differentiate
between patients who died from the disease versus those
with metastatic disease who died from other causes. OS
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Fig. 1 Kaplan-Meier curve of OS in Bedouin and Jewish patients. Panel A shows OS rates for early stage (non-metastatic) disease and Panel B for meta-
static disease. P value is calculated using log-rank test. The survival curve is censored at 120 months. shown. OS, overall survival
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was similar in Bedouin and Jewish patients less than 70
years old, but in the group older than 70 years, Bedouins
had worse OS (Figure S7). The multivariate Cox analysis
showed that Jewish ethnicity did not serve as a risk for
death, adjusting for demographics, treatment, and tumor
features among early-stage patients (adjusted Hazard
Ratio 0.81, 95% CI 0.53-1.23, p=0.316, Fig. 3).

Discussion

In the present study, we examined the epidemiology of
breast cancer among Jewish and Bedouin women based
on data from SUMC between 2014 and 2021. This study
found an interesting pattern of IBC in Bedouin women
significantly different from IBC among the Jewish popu-
lation. While the incidence is higher among the Jew-
ish population, Bedouin women diagnosed with IBC
presented at a younger age with larger tumors, a more
advanced stage, and more frequently with metastases. A
greater incidence of PR was observed in Bedouin women,
but there were similar incidences of ER and HER2 IBC
subtypes in the two groups of women. No significant
differences in OS and DFS were found in patients with
early-stage disease; however, in the metastatic group,
Bedouin women showed notably longer OS than Jewish
women.

This study found a significant difference in the age at
diagnosis between Jewish and Bedouin patients. Bedouin
women’s mean age at diagnosis was 11 years younger
than Jewish patients for early-stage disease and an aver-
age of 14 years younger among those with metastatic
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disease. Previous studies in Israel, Saudi Arabia, the
United Arab Emirates, and others have shown a similar
young onset, around age 50, among Arab-origin women
[18-20]. This finding may be due to differences in disease
biology between the two populations, the rapid growth
of the younger Bedouin population, and potential under-
diagnosis or incomplete registration of IBC in the older
population, leading to the under-representation of IBC
cases in this group. The Jewish and Bedouin populations
are equally entitled to the same health services under the
Israeli National Health Insurance Law [21]. Additionally,
Israel’s Central Bureau of Statistics has reported no dif-
ference in mammography screening adherence between
Jewish and Bedouin women since 2011 [22]. Previous
studies have highlighted challenges in accessing health-
care for the Bedouin population due to transportation,
language, and socio-cultural barriers [23, 24]. How-
ever, under-diagnosis or lack of registration is difficult
to determine as healthcare accessibility has improved
with linguistic adaptation of the healthcare system and
increased availability of early cancer diagnosis and treat-
ment in Bedouin settlements and surrounding areas [9,
10].

Our study revealed that Bedouin women are diag-
nosed at later stages than Jewish women. Although both
groups had similar diagnosis rates in Stages 1 and 2 (82%
vs. 80%), more Bedouin women were found in Stage 4
(19% vs. 12%). Similarly, Lazarev et al's 2004—2012 data
showed more Bedouin women diagnosed at Stage 3 (39%
vs. 19%) and Stage 4 (8% vs. 7%) compared to Jewish

Endpoint aHR Cl p
Overall Surgery —e—— 0.32 (0.23-0.46) <0.001
Survival
(months)
Adjuvant ———i 0.45 (0.35-0.59) <0.001
Radiation
Group: —_———— 0.81 (0.53-1.23) 0.316
Jewish
Age at 'S 1.03 (1.02-1.04) <0.001
diagnosis
Tumor —— 1.06 (0.85-1.31) 0.612
Stage
Tumor Size —— 1.07 (0.99-1.17) 0.089
Neoadjuvant —— 1.10 (0.81-1.49) 0.547
Therapy
Triple Negative —_————i 1.48 (1.03-2.13) 0.033
Profile
Chemotherapy —e— 176 (1.32-2.35) <0.001
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Fig. 3 Forest plot showing the association between patient and tumor characteristics and treatment modality with survival in multivariate analysis for
early-stage patients. The dashed line represents adjusted Hazard Ratio of 1. HR, hazard ratio. Cl, confidence interval



Shitrit et al. BMC Cancer (2024) 24:310

women [1]. Biologic and minority-associated charac-
teristics might explain such differences [25, 26]. Despite
investigations into gene mutations and expression pat-
terns among individuals of Bedouin ancestry from Israel,
Qatar, Egypt, the United Arab Emirates, and Kuwait, no
genetic markers correlating with the unique breast can-
cer patterns observed in these populations have been
identified, underscoring the need for further research
[27-35]. Interestingly, when comparing patients with
metastatic disease at presentation, the Bedouin popu-
lation, though younger, with a more advanced stage at
diagnosis and a higher rate of metastasis, had a signifi-
cantly better OS than the Jewish population. This is pos-
sibly due to younger age at diagnosis, which is known to
lead to better outcomes [36, 37].

In terms of treatment, modalities such as chemother-
apy, neoadjuvant therapy, and adjuvant radiotherapy
were more commonly utilized among Bedouin women.
This finding may be attributed to their presentation with
more advanced stages of non-metastatic disease, high-
lighting the need for tailored treatments for advanced
cancer stages [38]. This observation aligns with the
higher incidence of T4 classifications and more advanced
nodal involvement within this demographic [1]. Further-
more, when comparing OS and DFS among early-stage
patients, no significant differences were found based on
ethnicity. However, it’s noteworthy that Lazarev et al
previously reported worse OS and DFS rates among Bed-
ouin women compared to Jewish women [1]. This dis-
parity could be explained by differences in recruitment
methods or a too-short median follow-up time, which
may not provide substantial OS differences [9, 39-42].
Our study spanned eight years and included Bedouin and
Jewish populations. In contrast, Lazarev et al. focused
on a narrow timeframe, enrolling 85 Bedouin patients
over eight years and 180 Jewish patients within one year.
These data collection scope and timing variations could
potentially impact differences in OS and DEFS rates.

Previous works have shown that early treatment is
crucial for improving the survival rate of breast can-
cer patients [9, 14, 39, 40, 43—-46]. Possible differences
between Lazarev et al’s study and the current, in the con-
text of OS and DFS, may be explained by changes in the
accessibility of the Bedouin population to tertiary health
care centers [2, 9, 10, 39]. However, a governmental effort
to enhance healthcare access in the southern region
resulted in a 150% increase in clinics within Bedouin
settlements from 2008 to 2020, with over 70 clinics serv-
ing around 270,000 residents [15]. The introduction and
expansion of mobile mammography units in 2006 and
2011 might have also improved breast cancer screening
accessibility [14]. Additionally, the SUMC cancer cen-
ter opening in 2018, which upgraded both inpatient and
outpatient oncology facilities, likely further advanced
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care, and screening opportunities for Bedouin women
[9, 42]. These expanded healthcare resources might have
alleviated the disparities by facilitating earlier diagnosis,
treatment, and post-treatment monitoring, potentially
influencing the observed enhancements in OS and DFS.
While studying the epidemiology of breast cancer
in Jewish and Bedouin women, we should consider
the significant societal changes the Bedouin commu-
nity is undergoing. Traditionally, Bedouin society has
been a semi-tribal, isolated minority emphasizing fam-
ily, community, and cultural and traditional beliefs [11,
12, 16, 47]. However, in recent times, Bedouin society
has become more modern and urbanized, driven by
improved access to education and employment, modern
technology, media exposure, and urbanization [11].

Strengths and limitations

Our single-site retrospective cohort study, while limited
by its timeframe for patient selection, benefits from a
large sample size and comparable screening character-
istics across populations. Limitations in the data gath-
ered on breast cancer known factors such as method of
diagnosis (symptoms or mammography), parity, BMI,
diabetes, and family history of IBC, prevented us from
comparing the prevalence of these factors and may have
led to a confounding bias. Moreover, the lack of data
regarding the Ki-67 marker precluded the ability to ana-
lyze IBC subtypes.

Conclusion

Breast cancer in Bedouin women in southern Israel is
characterized by younger age at diagnosis, larger tumors,
and more advanced stages compared to Jewish women.
Despite historical disparities in prognosis for breast can-
cer, current data show no ethnic differences in OS and
DFS. Enhanced research, including a more extensive
database and molecular cancer markers analysis, is cru-
cial for understanding the mechanisms for the disparities
between Bedouin and Jewish women.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512885-024-12051-w.

Supplementary Material 1
Supplementary Material 2
Supplementary Material 3
Supplementary Material 4
Supplementary Material 5
Supplementary Material 6

Supplementary Material 7

Supplementary Material 8



https://doi.org/10.1186/s12885-024-12051-w
https://doi.org/10.1186/s12885-024-12051-w

Shitrit et al. BMC Cancer (2024) 24:310

Acknowledgements
The authors thank David B. Geffen, M.D,, for his critical review of the
manuscript.

Author contributions

1.B.S- Writing— Conceptualization, Methodology, Investigation, Writing -
original draft AW- Conceptualization, Formal Analysis, Writing— original
draftK - Investigation, Writing— review & editing R.A- ResourcesS. AF-
Investigation J.V - Project administration, Supervision.

Funding
No additional funding.

Data availability

The datasets generated and analyzed during the current study are not
publicly available because we intend to use the database for future studies
and analysis. However, the datasets are available from the corresponding
author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved and informed consent was waived by the Ethical
Review Board in Soroka University Medical Center (approval number: 0008-22
SOR). The research was performed in accordance with the Declaration of
Helsinki and all methods were carried out in accordance with relevant
guidelines and regulations.

Consent for publication
Not applicable.

Competing interests

All authors have no conflicts of interest to declare. All authors have seen and
agree with the contents of the manuscript, and there is no financial interest to
report. We certify that the submission is original work and is not under review
at any other publication.

Received: 15 July 2023 / Accepted: 25 February 2024
Published online: 06 March 2024

References

1. Lazarev |, Flaschner M, Geffen DB, Ariad S. Breast cancer in Bedouin-Arab
patients in southern Israel: epidemiologic and biologic features in com-
parison with Jewish patients. Asian Pac J Cancer Prev [Internet]. 2014 [cited
2022 Dec 6];15(18):7533-7. Available from: https://pubmed.ncbi.nim.nih.
gov/25292024/.

2. Torre LA, Islami F, Siegel RL, Ward EM, Jemal A. Global cancer in women:
Burden and trends. Cancer Epidemiology Biomarkers and Preven-
tion [Internet]. 2017 Apr 1 [cited 2023 Feb 271,26(4):444-57. Avail-
able from: https://aacrjournals.org/cebp/article/26/4/444/175887/
Global-Cancer-in-Women-Burden-and-TrendsGlobal.

3. Siegel RL, Miller KD, Jemal A, Cancer statistics. 2020. CA Cancer J Clin [Inter-

net]. 2020 Jan [cited 2023 Feb 27];70(1):7-30. Available from: https://pubmed.

ncbi.nlm.nih.gov/31912902/.

4. Raskin L, Pinchev M, Arad C, Lejbkowicz F, Tamir A, Rennert HS, Rennert
G, Gruber SB. FGFR2 Is a Breast Cancer Susceptibility Gene in Jewish
and Arab Israeli Populations. Cancer Epidemiology, Biomarkers & Pre-
vention [Internet]. 2008 May 1 [cited 2022 Dec 14];17(5):1060-5. Avail-
able from: https://aacrjournals.org/cebp/article/17/5/1060/163504/
FGFR2-Is-a-Breast-Cancer-Susceptibility-Gene-in.

5. lsrael Central Bureau of Statistics. Statistical Abstract of Israel 2021-No 72.
Society and Population. http://www.cbs.gov.il/reader.

6. Israeli National Cancer Registry, Jerusalem. (2021) https://www.health.gov.il/
PublicationsFiles/breast_cancer_sept2021.pdf.

7. Shibli H, Aharonson-Daniel L, Feder-Bubis P. Perceptions about the accessibil-
ity of healthcare services among ethnic minority women: a qualitative study
among Arab Bedouins in Israel. Int J Equity Health [Internet]. 2021 May 8
[cited 2022 Dec 5];20(1):NA-NA. Available from: https://go-gale-com.ezproxy.

20.

21.

22.

23.

24.

25.

Page 7 of 8

bgu.ac.il/ps/ido?p=A0NE&sw=w&issn=14759276&v=2.1=r&id=GALE%7CA6
61436860&sid=googleScholar&linkaccess=fulltext.

Bittles A. Population structure and inherited genetic disorders in the Bedouin
of the Negev. Journal of Community Genetics. 2019 11:1 [Internet]. 2019 Jul
25 [cited 2022 Dec 5];11(1):11-2. Available from: https://link-springer-com.
ezproxy.bgu.ac.il/article/https://doi.org/10.1007/512687-019-00432-9.
Sun'YS, Zhao Z,Yang ZN, Xu F, Lu HJ, Zhu ZY, ShiW, Jiang J, Yao PP, Zhu HP.
Risk Factors and Preventions of Breast Cancer. Int J Biol Sci [Internet]. 2017
[cited 2023 Jan 27];13(11):1387. Available from: /pmc/articles/PMC5715522/.
Smirnov M, Lazarev |, Perry ZH, Ariad S, Kirshtein B. Colorectal cancer in south-
ern Israel: comparison between Bedouin Arab and jewish patients. Int J Surg.
2016;33:109-16.

Abu-Saad I. Access to higher education and its socio-economic impact
among Bedouin arabs in Southern Israel. Int J Educ Res. 2016;76:96-103.
Markus B, Alshafee |, Birk OS. Deciphering the fine-structure of tribal
admixture in the Bedouin population using genomic data. Heredity (Edinb)
[Internet]. 2014 Feb [cited 2022 Dec 5];112(2):182. Available from: /pmc/
articles/PMC3907104/.

Abu Freha N, Schwartz D, Elkrinawi J, ben Yakov G, Abu Tailakh M, Munteanu
D, Abu Ganim A, Fich A. Inflammatory bowel disease among Bedouin

Arabs in southern Israel: Urbanization and increasing prevalence rates. Eur J
Gastroenterol Hepatol [Internet]. 2015 Mar 6 [cited 2022 Dec 141;27(3):230-4.
Available from: https://journals.lww.com/eurojgh/Fulltext/2015/03000/
Inflammatory_bowel_disease_among_Bedouin_Arabs_in.7.aspx.
Loewenberg Weisband Y, Torres L, Paltiel O, Sagy YW, Calderon-Margalit

R, Manor O, Socioeconomic Disparity Trends in Cancer Screening Among
Women After Introduction of National Quality Indicators. The Annals of
Family Medicine [Internet]. 2021 Sep 1 [cited 2023 Jan 28];19(5):396-404.
Available from: https.//www.annfammed.org/content/19/5/396.

Israel Central Bureau of Statistics. Statistical Abstract of Israel 2020-No 71.
Society and Population. http://www.cbs.gov.il/reader.

Abu-Saad K, Shai I, Kaufman-Shriqui V, German L, Vardi H, Fraser D. Bread
type intake is associated with lifestyle and diet quality transition among
Bedouin Arab adults. British Journal of Nutrition [Internet]. 2009 Nov [cited
2022 Dec 141;102(10):1513-22. Available from: https://www.cambridge.
org/core/journals/british-journal-of-nutrition/article/bread-type-intake-is-
associated-with-lifestyle-and-diet-quality-transition-among-bedouin-arab-
adults/69D71559925CB18F35185E68330EABCA.

Edge SB, Compton CC. The American Joint Committee on Cancer: the 7th
edition of the AJCC cancer staging manual and the future of TNM. Ann Surg
Oncol [Internet]. 2010 Jun [cited 2024 Feb 18];17(6):1471-4. Available from:
https://pubmed.ncbi.nim.nih.gov/20180029/.

Zidan J, Sikorsky N, Basher W, Sharabi A, Friedman E, Steiner M. Differences
in pathological and clinical features of breast cancer in arab as compared to
jewish women in Northern Israel. Int J Cancer. 2012;131(4):924-9.

Elobaid Y, Aamir M, Grivna M, Suliman A, Attoub S, Mousa H, Ahmed LA,
Oulhaj A. Breast cancer survival and its prognostic factors in the United Arab
Emirates: A retrospective study. PLoS One [Internet]. 2021 May 1 [cited 2023
Feb 12];16(5):20251118. Available from: https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0251118.

Albeshan SM, Alashban YI. Incidence trends of breast cancer in Saudi

Arabia: a joinpoint regression analysis (2004-2016). J King Saud Univ Sci.
2021;33(7):101578.

Aryeh G-AG, Publication. (1994). National Health Insurance Law, 5754-1994.
Berkeley, California: Berkeley Law. Official Government Gazette (Codex 1469,
June 26, 1994) (Hebrew).

Israeli National Cancer Registry, Jerusalem. (2020) http://www.health.gov.il/
UnitsOffice/HD/ICDC/ICR/Cancerincidence/Pages/about.aspx.

Daoud N, Shoham-Vardi I. Maternal perceptions of social context and adher-
ence to maternal and child health (MCH) clinic recommendations among
marginalized Bedouin mothers. Matern Child Health J [Internet]. 2015 Mar 1
[cited 2023 Jan 28];19(3):538-47. Available from: https://pubmed.ncbi.nim.
nih.gov/24927786/.

Alfayumi-Zeadna S, Froimovici M, Azbarga Z, Grotto |, Daoud N. Barriers to
postpartum depression treatment among Indigenous Bedouin women in
Israel: A focus group study. Health Soc Care Community [Internet]. 2019 May
1 [cited 2023 Jan 28];27(3):757-66. Available from: https://pubmed.ncbi.nlm.
nih.gov/30488992/.

Yedjou CG, Sims JN, Miele L, Noubissi F, Lowe L, Fonseca DD, Alo RA, Payton
M, Tchounwou PB. Health and Racial Disparity in Breast Cancer. Adv Exp Med
Biol [Internet]. 2019 [cited 2023 Feb 16];1152:31-49. Available from: https.//
link.springer.com/chapter/https://doi.org/10.1007/978-3-030-20301-6_3.


https://pubmed.ncbi.nlm.nih.gov/25292024/
https://pubmed.ncbi.nlm.nih.gov/25292024/
https://aacrjournals.org/cebp/article/26/4/444/175887/Global-Cancer-in-Women-Burden-and-TrendsGlobal
https://aacrjournals.org/cebp/article/26/4/444/175887/Global-Cancer-in-Women-Burden-and-TrendsGlobal
https://pubmed.ncbi.nlm.nih.gov/31912902/
https://pubmed.ncbi.nlm.nih.gov/31912902/
https://aacrjournals.org/cebp/article/17/5/1060/163504/FGFR2-Is-a-Breast-Cancer-Susceptibility-Gene-in
https://aacrjournals.org/cebp/article/17/5/1060/163504/FGFR2-Is-a-Breast-Cancer-Susceptibility-Gene-in
http://www.cbs.gov.il/reader
https://www.health.gov.il/PublicationsFiles/breast_cancer_sept2021.pdf
https://www.health.gov.il/PublicationsFiles/breast_cancer_sept2021.pdf
https://go-gale-com.ezproxy.bgu.ac.il/ps/i.do?p=AONE&sw=w&issn=14759276&v=2.1=r&id=GALE%7CA661436860&sid=googleScholar&linkaccess=fulltext
https://go-gale-com.ezproxy.bgu.ac.il/ps/i.do?p=AONE&sw=w&issn=14759276&v=2.1=r&id=GALE%7CA661436860&sid=googleScholar&linkaccess=fulltext
https://go-gale-com.ezproxy.bgu.ac.il/ps/i.do?p=AONE&sw=w&issn=14759276&v=2.1=r&id=GALE%7CA661436860&sid=googleScholar&linkaccess=fulltext
https://link-springer-com.ezproxy.bgu.ac.il/article/
https://link-springer-com.ezproxy.bgu.ac.il/article/
https://doi.org/10.1007/s12687-019-00432-9
https://journals.lww.com/eurojgh/Fulltext/2015/03000/Inflammatory_bowel_disease_among_Bedouin_Arabs_in.7.aspx
https://journals.lww.com/eurojgh/Fulltext/2015/03000/Inflammatory_bowel_disease_among_Bedouin_Arabs_in.7.aspx
https://www.annfammed.org/content/19/5/396
http://www.cbs.gov.il/reader
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/bread-type-intake-is-associated-with-lifestyle-and-diet-quality-transition-among-bedouin-arab-adults/69D
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/bread-type-intake-is-associated-with-lifestyle-and-diet-quality-transition-among-bedouin-arab-adults/69D
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/bread-type-intake-is-associated-with-lifestyle-and-diet-quality-transition-among-bedouin-arab-adults/69D
https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/bread-type-intake-is-associated-with-lifestyle-and-diet-quality-transition-among-bedouin-arab-adults/69D
https://pubmed.ncbi.nlm.nih.gov/20180029/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251118
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251118
http://www.health.gov.il/UnitsOffice/HD/ICDC/ICR/CancerIncidence/Pages/about.aspx
http://www.health.gov.il/UnitsOffice/HD/ICDC/ICR/CancerIncidence/Pages/about.aspx
https://pubmed.ncbi.nlm.nih.gov/24927786/
https://pubmed.ncbi.nlm.nih.gov/24927786/
https://pubmed.ncbi.nlm.nih.gov/30488992/
https://pubmed.ncbi.nlm.nih.gov/30488992/
https://link.springer.com/chapter/
https://link.springer.com/chapter/
https://doi.org/10.1007/978-3-030-20301-6_3

Shitrit et al. BMC Cancer

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

(2024) 24:310

Igbal J, Ginsburg O, Rochon PA, Sun P, Narod SA. Differences in Breast Cancer
Stage at Diagnosis and Cancer-Specific Survival by Race and Ethnicity in the

United States. JAMA [Internet]. 2015 Jan 13 [cited 2023 Feb 16];313(2):165-73.

Available from: https://jamanetwork.com/journals/jama/fullarticle/2089353.
Mohammad T, Xue Y, Evison M, Tyler-Smith C. Genetic structure of nomadic
Bedouin from Kuwait. Heredity 2009 103:5 [Internet]. 2009 Jul 29 [cited 2024
Feb 13];103(5):425-33. Available from: https://www.nature.com/articles/
hdy200972.

Markus B, Alshafee 1, Birk OS. Deciphering the fine-structure of tribal
admixture in the Bedouin population using genomic data. Heredity 2014
112:2 [Internet]. 2013 Oct 2 [cited 2024 Feb 13];112(2):182-9. Available from:
https://www.nature.com/articles/hdy201390.

John SE, Thareja G, Hebbar P, Behbehani K, Thanaraj TA, Alsmadi O. Kuwaiti
population subgroup of nomadic Bedouin ancestry—Whole genome
sequence and analysis. Genom Data [Internet]. 2015 Mar 1 [cited 2024 Feb
13];3:116. Available from: /pmc/articles/PMC4535864/.

Bizzari S, Nair P, Hana S, Deepthi A, Al-Ali MT, Al-Gazali L, El-Hayek S. Spectrum
of genetic disorders and gene variants in the United Arab Emirates national
population: insights from the CTGA database. Front Genet [Internet].

2023 [cited 2024 Feb 13];14. Available from: https://pubmed.ncbi.nim.nih.
gov/37214420/.

Singer S, Davidovitch N, Abu Fraiha Y, Abu Freha N. Consanguinity and
genetic diseases among the Bedouin population in the Negev. J Community
Genet [Internet]. 2020 Jan 1 [cited 2024 Feb 13]:11(1):13. Available from: /
pmc/articles/PMC6962410/.

Hebbar P, Nizam R, Melhem M, Alkayal F, Elkum N, Elsa John S, Tuomilehto J,
Alsmadi O, Alphonse Thanaraj T. Genome-wide association study identifies
novel recessive genetic variants for high TGs in an arab population. J Lipid
Res. 2018;59(10):1951-66.

Rahman S, Zayed H. Breast cancer in the GCC countries: a focus on BRCA1/2
and non-BRCA1/2 genes. Gene. 2018,668:73-6.

Hunter-Zinck H, Musharoff S, Salit J, Al-Ali KA, Chouchane L, Gohar A, Mat-
thews R, Butler MW, Fuller J, Hackett NR, Crystal RG, Clark AG. Population
Genetic structure of the people of Qatar. Am J Hum Genet. 2010,87(1):17-25.
Alsmadi O, Thareja G, Alkayal F, Rajagopalan R, John SE, Hebbar P, Behbehani
K, Thanaraj TA. Genetic Substructure of Kuwaiti Population Reveals Migration
History. PLoS One [Internet]. 2013 Sep 16 [cited 2024 Feb 131,8(9):e74913.
Available from: https://journals.plos.org/plosone/article?id=10.1371/journal.
pone.0074913.

Johansson ALV, Trewin CB, Hjerkind KV, Ellingjord-Dale M, Johannesen TB,
Ursin G. Breast cancer-specific survival by clinical subtype after 7 years
follow-up of young and elderly women in a nationwide cohort. Int J Cancer
[Internet]. 2019 Mar 15 [cited 2024 Feb 15];144(6):1251-61. Available from:
https://pubmed.ncbi.nim.nih.gov/30367449/.

Freedman RA, Keating NL, Lin NU, Winer EP, Vaz-Luis |, Lii J, Exman P, Barry
WT. Breast cancer-specific survival by age: Worse outcomes for the oldest
patients. Cancer [Internet]. 2018 May 15 [cited 2024 Feb 15];124(10):2184-91.

38.

39.

40.

41.

42.

43.

45.

46.

47.

Page 8 of 8

Available from: https://onlinelibrary.wiley.com/doi/full/https://doi.
0rg/10.1002/cncr.31308.

Gennari A, André F, Barrios CH, Cortés J, de Azambuja E, DeMichele A, Dent R,
Fenlon D, Gligorov J, Hurvitz SA, Im SA, Krug D, Kunz WG, Loi S, Penault-Llorca
F, Ricke J, Robson M, Rugo HS, Saura C, Schmid P, Singer CF, Spanic T, Tolaney
SM, Turner NC, Curigliano G, Loibl S, Paluch-Shimon S, Harbeck N. ESMO Clini-
cal Practice Guideline for the diagnosis, staging and treatment of patients
with metastatic breast cancer . Annals of Oncology [Internet]. 2021 Dec 1
[cited 2024 Feb 221;32(12):1475-95. Available from: http://www.annalsofon-
cology.org/article/S0923753421044987/fulltext.

Kisling LA, Das JM, Prevention Strategies. StatPearls Publishing [Internet].
2022 May 8 [cited 2023 Feb 13];1-4. Available from: https://www.ncbi.nim.
nih.gov/books/NBK537222/.

Al-Amri AM, PREVENTION OF BREAST, CANCER. J Family Community Med
[Internet]. 2005 May [cited 2023 Feb 131;12(2):71. Available from: /pmc/
articles/PMC3410124/.

Waks AG, Winer EP. Breast Cancer Treatment: A Review. JAMA [Internet]. 2019
Jan 22 [cited 2023 Feb 18];321(3):288-300. Available from: https://jamanet-
work.com/journals/jama/fullarticle/2721183.

Trayes KP, Cokenakes SEH. Breast Cancer Treatment. Am Fam Physician.
2021;104(2):171-8.

Burstein HJ, Curigliano G, Loibl S, Dubsky P, Gnant M, Poortmans P, Colleoni
M, Denkert C, Piccart-Gebhart M, Regan M, Senn HJ, Winer EP, Thurlimann B.
Estimating the benefits of therapy for early-stage breast cancer: the St. Gallen
International Consensus guidelines for the primary therapy of early breast
cancer 2019. Ann Oncol. 2019;30(10):1541-57.

Wilf-Miron R, Galai N, Gabali A, Lewinhoff |, Tov OS, Lernau O, Shemer J.
Organisational efforts to improve quality while reducing healthcare dispari-
ties: the case of breast cancer screening among Arab women in Israel. Qual
Saf Health Care [Internet]. 2010 Oct [cited 2023 Feb 13];19(5). Available from:
https://pubmed.ncbi.nim.nih.gov/20558476/.

Belmaker I (I). The health status of Bedouin infants and children up to six
years of age in permanent settlements and unrecognized villages - ICDC
report 314. Southern District; 2008 Dec.

Israel Central Bureau of Statistics. Statistical Abstract of Israel 2008-No 59.
Society and Population. http://www.cbs.gov.il/reader.

Meir A. As nomadism ends: The Israeli Bedouin of the Negev. As Nomad-

ism Ends: The Israeli Bedouin of the Negev [Internet]. 2019 Jan 1 [cited

2023 Jan 28];1-255. Available from: https://www.taylorfrancis.com/books/
mono/10.4324/9780429040535/nomadism-ends-avinoam-meir.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://jamanetwork.com/journals/jama/fullarticle/2089353
https://www.nature.com/articles/hdy200972
https://www.nature.com/articles/hdy200972
https://www.nature.com/articles/hdy201390
https://pubmed.ncbi.nlm.nih.gov/37214420/
https://pubmed.ncbi.nlm.nih.gov/37214420/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0074913
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0074913
https://pubmed.ncbi.nlm.nih.gov/30367449/
https://onlinelibrary.wiley.com/doi/full/
https://doi.org/10.1002/cncr.31308
https://doi.org/10.1002/cncr.31308
http://www.annalsofoncology.org/article/S0923753421044987/fulltext
http://www.annalsofoncology.org/article/S0923753421044987/fulltext
https://www.ncbi.nlm.nih.gov/books/NBK537222/
https://www.ncbi.nlm.nih.gov/books/NBK537222/
https://jamanetwork.com/journals/jama/fullarticle/2721183
https://jamanetwork.com/journals/jama/fullarticle/2721183
https://pubmed.ncbi.nlm.nih.gov/20558476/
http://www.cbs.gov.il/reader
https://www.taylorfrancis.com/books/mono/10.4324/9780429040535/nomadism-ends-avinoam-meir
https://www.taylorfrancis.com/books/mono/10.4324/9780429040535/nomadism-ends-avinoam-meir

	﻿Epidemiological, clinical, and pathological characteristics of invasive breast cancer in Bedouin and Jewish women in southern Israel: a retrospective comparative study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


