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Background
Breast cancer is the most frequent cancer in women, 

and the leading cause of cancer deaths in women world-
wide [1]. Heredity, lifestyle factors such as diet, obesity 
and physical activity [2] reproductive factors and hor-
mone replacement therapy [3,4] have all been associated 

1Israel National Cancer Registry, Israel Ministry of Health, Israel
2Department of Epidemiology, University of California, Irvine, USA
3International Agency of Research on Cancer, France
4Center for Global Health, National Cancer Institute, Maryland, USA
5Izmir Cancer Registry, Izmir & Hacettepe University, Ankara, Turkey
6National Cancer Registry of Jordan, Jordan
7Cyprus Cancer Registry, Cyprus
8Georgia Cancer Registry Emory University, USA

Abstract
Background: Breast cancer is the most frequent cancer and 
the leading cause of cancer deaths in women worldwide. 
Regional comparisons of breast cancer incidence can shed 
light on population and health care factors that contribute to 
differences between countries. We surveyed breast cancer 
incidence in four population based cancer registries in the 
Middle East to identify factors associated with regional 
variations in breast cancer incidence.

Methods: The four participating registries (Izmir Turkey, 
Cyprus, Jordan and Israel) are members of the Middle East 
Cancer Consortium (MECC), and follow standard methods 
for cancer coding and staging. We identified all in situ and 
invasive breast cancer cases in women reported to the four 
participating registries for the period from 2005-2010. The 
WHO world standard population was used to calculate age-
standardized incidence rates (ASR) for the four registries 
and for the US SEER program, for purposes of comparison.

Results: Breast cancer incidence varied widely among the 
four participating countries, with the highest rates occurring 
in Jewish Israeli women (100.4/100,000) and the lowest 
rates in Turkish women (50.7/100,000). SEER rates were 
similar to those of Israeli Jewish women and considerably 
higher than those observed in Israeli Arab, Turkish and

Jordanian women. Age-standardized rates of in situ breast 
cancer were considerably higher in the SEER population 
than in the MECC registry population.

Conclusions: Differences in breast cancer incidence 
between countries in a single region most likely reflect 
a variety of lifestyle and genetic factors as well as the 
availability of and compliance with mammography screening 
in the different countries. Regional comparisons of cancer 
incidence offer neighboring countries opportunities to 
identify common risk factors and share strategies for cancer 
prevention and control.
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with the incidence of breast cancer. Complicating efforts 
to study worldwide patterns in breast cancer incidence 
and the impact of various risk factors, is the consider-
able variation between countries in the use of screening 
mammography for early diagnosis of breast cancer. As 
part of a larger project examining cancer trends among 
Middle East Cancer Consortium (MECC) members [5] 
we analyzed breast cancer incidence in four member 
registries of the Middle East Cancer Consortium (Izmir, 
Turkey; Cyprus; Jordan and Israel) using cancer registry 
data in order to identify factors associated with differ-
ences in breast cancer incidence in this region.

Methods
Cancer registry data and population denominator 

data were provided by the four central cancer registries 
participating in the Middle East Cancer Consortium col-
laborative research projects:

The Cyprus Cancer Registry (CyCR) is a popula-
tion-based registry, which started functioning under its 
new structure in May 1998. CyCR covers the population 
resident in the Government controlled area of Cyprus. 
The population resident in the area was 858,000 in 2013.

The Jordan Cancer Registry (JCR) is a national, pop-
ulation-based registry founded in 1996 in collaboration 
with MECC as an operational reporting system in the 
Jordanian Ministry of Health. The main objectives of 
JCR were to record the annual incidences of all cancers, 
overall and by gender, and to observe cancer incidence 
trend changes. The JCR covers the entire kingdom, in-
cluding all resident population groups (approximately 
9 million). Cancer cases are identified by the registry 
through a combination of passive and active data collec-
tion methods. Data are entered into a secure registry da-
tabase according to coding standards of the Internation-
al Classification of Disease for Oncology, Third edition. 
Registry operations include internal and external quality 
control activities.

The Izmir Cancer Registry (ICR) is a regional popu-
lation-based registry covering the province of Izmir in 
Western Turkey. The province of Izmir covers an area of 
11,973 km2 and is one of Turkey’s most densely populat-
ed areas with 4.1 million inhabitants, out of which 91.4% 
live in urban areas. The ICR was established in 1993 and 
has become the core of the Cancer Registry system of 
Turkey. The ICR has functioned as the IARC Regional 
Hub for North Africa, West and Central Asia since Oc-
tober 2013. The estimated completeness of the registry is 
higher than 97% [6].

The Israel National Cancer Registry (INCR) is a pop-
ulation-based registry established in 1960. The registry 
covers the entire Israeli population, which numbers ap-
proximately 8 million (75% Jewish, 21% Arab, 4% other). 
Since 1982, hospitals, pathology and cytology laborato-
ries and other health care providers have been required 
by law to submit reports of covered diseases to the reg-

istry. Completeness of the registry for solid tumors has 
been estimated at 94% [7]. For the period covered by the 
study, INCR data were entered and maintained in a pur-
pose-built database system. All of the remaining regis-
tries used CanReg-5 [8] for data entry and maintenance 
processing.

For purposes of comparison, we also accessed breast 
cancer incidence data from the US Surveillance, Epide-
miology and End Results (SEER) Program. The SEER 
program of the National Cancer Institute (NCI) contains 
approximately 97% of all incident cancer cases from tu-
mor registries that covered 14% of U.S. population in 
1995 to 28% for the time period of year 2005-2010 [9]. 
The SEER Program registries routinely collect data on 
patient demographics, primary tumor site, tumor mor-
phology and stage, first course of treatment, and fol-
low-up for vital status.

Analysis data sets prepared by the participating regis-
tries included all cases of in situ and invasive cancer aris-
ing in the breast (ICD-O-3 topography codes C50.0-C50.9 
excluding lymphomas at these sites) in women included 
in the covered population of each registry for the period 
from 2005-2010. Most MECC countries follow the rules 
suggested by the International Association of Cancer 
Registries (IACR) and do not register second primary 
breast cancers when diagnosed in the contralateral breast 
[10]. SEER and the Israel National Cancer Registry regis-
ter follow slightly different rules and consider each breast 
a primary site and therefore would register a second 
breast cancer case in the contralateral breast as a new pri-
mary. In order to enable comparisons of incidence rates 
between countries, we applied the IARC/IACR rules for 
multiple primaries to the SEER and Israeli data. We calcu-
lated annual age-specific breast cancer incidence for five 
year age categories as well as age-standardized incidence 
rates, using the WHO world standard population (group-
ing ages 75+ in a single category to match the age break-
down available for Israeli population data-see Appendix), 
for the following population groups: Izmir, Jordan, Cy-
prus, Israeli-Jewish and Israeli-Arab. Age-standardized 
rates and their 95% confidence intervals were calculated 
using the direct method [11] where in age-specific rates in 
the study population were applied to the corresponding 
age group in the WHO 2000-2025 world standard pop-
ulation [12]. Ninety-five percent confidence intervals of 
incidence rates were used to compare differences between 
rates. If the intervals for two incidence rates overlap, then 
there is no significant difference between them. Israe-
li cancer incidence figure were calculated separately for 
the Jewish and Arab populations to allow for comparison 
of cancer rates in the two groups, and comparison to the 
Muslim and non-Muslim populations in the other three 
participating countries.

Stage of disease at the time of diagnosis is determined 
according to criteria established by the Middle East Can-
cer Consortium (MECC) [13] and the 2000 SEER Sum-

https://doi.org/10.23937/2474-1353/1510045


• Page 3 of 8 •

ISSN: 2474-1353

Silverman et al. Int J Womens Health Wellness 2017, 3:045

DOI: 10.23937/2474-1353/1510045

Results
Age-adjusted invasive breast cancer incidence rates 

varied widely between the populations studied, with 
the highest rates for the total study period occurring in 
Jewish Israeli women (98.8/100,000) and the lowest rates 
in Turkish women (50.7/100,0000) (Table 1). The annual 
SEER rates were similar to those of Israeli Jewish women 
and considerably higher than those observed in Israeli 
Arab, Turkish and Jordanian women.

As was the case with invasive breast cancer, age-ad-
justed rates of in situ cancer varied considerably between 
the populations studied. Jewish Israeli women had the 
highest rate of in situ breast cancer (12.5/100,000) and 
Jordanian women, the lowest (1.4/100,000). The SEER 
rate of in situ cancer was approximately twice that of 
the rate in Israeli Jewish women (Table 2). The propor-
tion of cases with unknown stage at diagnosis was high 
in all MECC registries and varied widely within regis-
tries by year of diagnosis (Table 3). Of cases with known 
stage, the proportion diagnosed as in situ ranged from 
5% among Turkish women to 20.4% in the SEER popu-
lation. The proportion with documented distant spread 
ranged from 3.6% in Israeli-Jewish women to 15.6% in 

mary Staging Manual [14]. In most registries stage deter-
mination is performed by tumor registrars on the basis 
of the available documentation. However, in Cyprus, a 
substantial proportion of cases are staged according to a 
clinical assessment completed by a physician.

For purposes of comparing distribution of morpho-
logic diagnoses between countries, we divided breast 
cancer cases into 8 groups: ductal carcinoma in situ 
(ICD-O-3 morphology codes 8500-8503, fifth digit = 2), 
lobular carcinoma in situ (ICD-O-3 morphology code 
85202), invasive ductal carcinoma (ICD-O-3 morphology 
codes 8500-8503, fifth digit = 3), invasive lobular carcino-
ma (ICD-O-3 morphology code range 85203), combina-
tion morphologies (ICD-O-3 morphology codes 85223, 
85233, 85243), inflammatory breast cancer (ICD-O-3 
morphology code 85303) and Paget’s disease (ICD-O-3 
morphology codes 85403-85433) and other (all other 
morphology codes).

The project was carried out as a part of the routine 
public health surveillance and reporting functions of the 
participating registries. Data analyses were performed 
using anonymized data and did not require patient con-
tact or review of medical records.

Table 1: Age standardized rates of invasive breast cancer in women, participating registries and SEER registries, overall and by 
years, 2005-2010.

  Cyprus Israel-Jewish Israel-Arab Jordan Turkey SEER
2005 85.5 (77.1, 93.8) 99.2 (95.6, 102.8) 61.5 (53.5, 69.5) 42.8 (39.4, 46.3) 48.5 (45.4, 51.6) 94.9 (94.1, 95.8)

2006 83.2 (75.0, 91.3) 97.8 (94.3, 101.3) 59.6 (51.9, 67.3) 48.6 (45.0, 52.3) 49.6 (46.5, 52.7) 94.5 (93.7, 95.4)

2007 93.2 (84.7, 101.7) 99.0 (95.5, 102.6) 71.8 (63.5, 80.1) 51.9 (48.1, 55.6) 50.7 (47.6, 53.7) 96.2 (95.4, 97.0)

2008 86.4 (78.4, 94.4) 99.9 (96.4, 103.4) 60.2 (52.8, 67.6) 53.2 (49.5, 57.0) 55.5 (52.4, 58.7) 96.2 (95.4, 97.0)

2009 79.2 (71.7, 86.8) 97.9 (94.4, 101.3) 60.8 (53.8, 67.8) 57.0 (53.2, 60.9) 51.3 (48.3, 54.3) 96.3 (95.5, 97.1)

2010 86.2 (78.5, 94.0) 98.7 (95.3, 102.1) 58.4 (51.7, 65.2) 56.7 (53.0, 60.5) 48.6 (45.8, 51.5) 92.7 (91.9, 93.5)

All years 85.6 (82.3, 88.9) 98.8 (97.3, 100.2) 61.9 (58.8, 65.0) 51.9 (50.4, 53.4) 50.7 (49.4, 51.9) 95.1 (94.8, 95.5)

Table 2: Age standardized rates of in situ breast cancer in women, participating registries and SEER registries, overall and by 
years, 2005-2010.

  Cyprus Israel-Jewish Israel-Arab Jordan Turkey SEER
2005 8.4 (5.7,11.1) 11.2 (10.0, 12.4) 3.6 (1.7, 5.6) 1.1 (0.6, 1.6) 2.0 (1.4, 2.7) 23.3 (22.9, 23.7)

2006 4.5 (2.5, 6.4) 12.9 (11.6, 14.1) 7.2 (4.4, 10.0) 1.1 (0.6, 1.6) 2.3 (1.6, 2.9) 24.0 (23.5, 24.4)

2007 10.7 (7.8, 13.6) 13.1 (11.8, 14.4) 5.8 (3.4, 8.2) 1.4 (0.8, 2.0) 2.3 (1.6, 3.0) 24.7 (24.3, 25.1)

2008 8.3 (5.8, 10.8) 12.2 (11.0, 13.4) 6.8 (4.3, 9.3) 1.2 (0.7, 1.8) 2.3 (1.7, 3.0) 25.9 (25.4, 26.3)

2009 7.8 (5.4, 10.2) 13.5 (12.2, 14.8) 4.8 (2.8, 6.8) 1.6 (1.0, 2.2) 1.9 (1.3, 2.5) 26.1 (25.7, 26.5)

2010 9.1 (6.5, 11.7) 12.0 (10.8, 13.2) 4.8 (2.9, 6.8) 1.8 (1.1, 2.5) 2.4 (1.8, 3.1) 24.0 (23.6, 24.4)

All years 8.2 (7.1, 9.2) 12.5 (12.0, 13.0) 5.5 (4.5, 6.4) 1.4 (1.1, 1.6) 2.2 (1.9, 2.5) 24.7 (24.5, 24.8)

Table 3: Proportion of breast cancers in women with unknown stage at diagnosis, participating registries and SEER registries, by 
year, 2005-2010.

Cyprus (%) Israel-Jewish (%) Israel-Arab (%) Jordan (%) Turkey (%) SEER (%)
2005 6.9 27.1 21.5 69.3 17.2 1.9
2006 8.6 23.6 20.7 45.5 23.7 1.8
2007 10.5 27.0 24.2 7.7 17.0 1.8
2008 10.7 24.0 22.0 13.4 13.5 1.6
2009 10.9 21.6 19.2 15.4 13.9 1.6
2010 11.4 22.5 22.8 12.5 13.4 1.6
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Jordanian women (Figure 1 and Table 4). The propor-
tion of cases with distant spread at diagnosis appeared to 
rise with age at diagnosis among Jordanian and Turkish 
women, but no clear trend with age was seen in the other 
participating registries (Table 5).

Invasive ductal carcinoma made up the overwhelming 
majority of cases for all age groups in most of the partic-
ipating countries (66-80% depending on country and age 
group). A notable exception was Turkey, where invasive 
ductal carcinoma constituted only 52-56% of cases, and 
“mixed” histologies were more frequently reported (14-
16%, compared to 1-4% in other MECC countries).

Breast cancer incidence rose steeply with advancing 
age. In women under the age of 45, age-specific incidence 
of invasive breast cancer was highest in the SEER and 
Israeli Jewish populations, and lowest in the Jordanian 
population (Table 6).

         

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
Cyprus Israel-Jewish Israel-Arab Jordan Turkey SEER

in situ localized regional distant

Figure 1: Distribution of summary stage at diagnosis*, breast cancer in women, participating registries and SEER registries, 
2005-2010.
*Among cases with known stage at diagnosis.

Table 4: Distribution of summary stage at diagnosis in breast 
cancer cases with known stage, participating registries and 
SEER registries.

  In situ 
(%)

Localized 
(%)

Regional 
(%)

Distant 
(%)

Cyprus 9.0 47.0 38.7 5.3
Israel-Jewish 14.2 46.9 35.4 3.6
Israel-Arab 9.9 37.0 48.0 5.2
Jordan 2.8 25.4 56.2 15.6
Turkey 5.0 42.0 45.7 7.4
SEER 20.5 50.2 24.9 4.4

*p < 0.001 (Chi-square) for stage distribution between registries.

Table 5: Distribution of summary stage at diagnosis in 
breast cancer cases with known stage, by age at diagnosis, 
participating registries and SEER registries.

  In situ 
(%)

Localized 
(%)

Regional 
(%)

Distant 
(%)

Cyprus        
Under 45 10.6 46.1 38.8 4.5
45-54 11.4 48.0 36.3 4.3
55 and over 7.4 46.9 39.8 5.9
Israel-Jewish        
Under 45 11.1 39.5 46.5 2.9
45-54 16.2 44.6 36.6 2.6
55 and over 14.1 49.1 32.8 4.0
Israel-Arab        
Under 45 6.8 34.8 53.0 5.4
45-54 8.9 37.4 49.0 4.7
55 and over 13.0 38.2 43.4 5.4
Jordan        
Under 45 3.1 25.0 58.2 13.7
45-54 3.6 25.0 56.2 15.3
55 and over 1.9 25.9 54.7 17.4
Turkey        
Under 45 5.3 39.8 49.3 5.6
45-54 7.0 42.3 45.0 5.7
55 and over 3.3 43.0 44.1 9.6
SEER        
Under 45 20.0 42.0 33.7 4.2
45-54 24.5 45.1 26.8 3.7
55 and over 19.1 53.6 22.7 4.7
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behaviors in the community but also on the quality and 
availability of medical care and local treatment practices, 
2) mortality data are not routinely collected by all of the 
participating registries, and 3) given the long-standing 
cooperation between MECC registries and adherence 
to standards of coding, we believe that the coding of 
incidence data in the participating registries is more 
consistent than that of mortality, which is based on death 
certification.

Local variations in the use of mammography can 
have a considerable impact on the observed rate of 
breast cancer, particularly of early stage cancers [15]. It is 
therefore important to consider any potential differences 
in the availability and practice of nationwide screening 
between the four MECC member registries.

Cyprus implemented a national breast screening pro-
gram targeting women ages 50-69 in 2003. While the 
national program provides biennial screening for the 
target population, screening in the private sector (out-
side the program) is recommended on a yearly basis by 
nearly all centers. The program initially started in the 
Nicosia district, with Larnaca and Paphos added in 2004, 
Famagusta district in 2006 and Limassol in 2007, thus 
achieving national coverage in 2007. Records for 2003-
2008 show that the response rate of women who received 
a mammography invitation was 47% for that period, a 
figure that does not take into consideration women who 
undergo mammography screening in the private sec-
tor. According to public hospital records the number of 
mammograms conducted at public hospitals tripled in a 
decade, from 8,174 mammograms conducted in 2000, to 
24,643 in 2010 [16]. A survey of 31 countries in Europe, 

Discussion
Comparison of patterns of breast cancer incidence 

in women in MECC member countries demonstrates 
considerable variation between the countries studied 
and offers opportunities for the transfer of information 
between countries that can improve cancer surveillance, 
prevention and treatment. Among Israeli Jewish and 
Cypriot women, adjusted incidence rates are similar to 
those of US women, while Israeli Arab, Jordanian and 
Turkish women have rates between half and two thirds 
those of US women. Furthermore, rates of in situ cancer 
were found to be considerably (two-fold to over 10-fold) 
lower in women in MECC member countries than in 
American women.

Differences in data collection, case definitions, 
and registry operations can account for variations in 
breast cancer incidence between countries. Given that 
MECC member registries operate using a standard set 
of criteria for identifying and coding cancer cases, it is 
likely that other factors known to be associated with 
variations in breast cancer risk are responsible for the 
observed variation between populations. These factors 
might include including screening practices, age at 
menarche and at menopause, parity, breastfeeding, oral 
contraceptives and hormone replacement therapy use, 
age at first and last pregnancy, genetic predisposition, 
alcohol consumption, smoking and socioeconomic 
status. While cancer mortality data are also useful for 
international comparisons, we limited our analysis to 
incidence data. The reasons for focusing on incidence 
data were as follows: 1) mortality data are dependent 
not only on the prevalence of risk factors and screening 

Table 6: Age-specific rates of invasive breast cancer, per 100,000, participating registries and SEER registries.

  2005 2006 2007 2008 2009 2010 All years (95% confidence interval)
Cyprus            
Under 45 32.7 27.7 30.0 25.6 25.3 26.1 27.8 (25.2, 30.5)
45-54 195.0 185.8 239.3 207.8 203.4 206.6 206.7 (191.5, 222.9)
55 and over 265.2 272.0 292.0 289.3 248.9 288.6 276.2 (263.0, 290.0)
Israel-Jewish            
Under 45 23.7 20.7 23.9 23.4 22.3 23.2 22.9 (22.3, 23.5)
45-54 252.6 269.0 260.9 255.6 259.1 260.7 259.6 (255.9, 263.4)
55 and over 376.5 355.2 355.5 385.2 376.0 377.2 371 (365.3, 376.7)
Israel-Arab            
Under 45 13.5 12.0 15.6 11.2 15.1 13.7 13.6 (12.7, 14.4)
45-54 156.8 158.8 175.0 172.1 156.2 152.3 161.5 (153.9, 169.4)
55 and over 203.3 196.0 257.7 178.2 192.9 184.3 200.8 (186.1, 216.5)
Jordan            
Under 45 9.5 9.5 10.6 10.4 10.8 12.2 10.5 (10.0, 11.1)
45-54 114.3 114.2 129.9 140.1 140.6 140.3 130.3 (123.4, 137.5)
55 and over 122.4 155.8 155.9 160.0 177.6 167.9 157.1 (150.4, 164.2)
Turkey            
Under 45 18.2 19.2 19.6 20.6 20.0 21.6 19.9 (1.89, 2.09)
45-54 116.8 119.7 125.0 151.8 125.4 116.0 125.9 (120.3, 131.7)
55 and over 142.7 145.5 148.2 155.4 151.2 135.0 146.2 (141.1, 151.5)
SEER            
Under 45 25.2 25.3 25.0 24.6 24.3 23.0 24.6 (24.3, 24.8)
45-54 201.4 198.0 201.4 201.5 202.9 193.0 199.7 (198.2, 201.1)
55 and over 351.8 349.4 356.4 355.6 355.4 343.6 352.0 (350.5, 353.4)
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with increased risk. Data from the World Bank indicate 
that in Jordan, fertility declined from 7.3 per woman in 
1980 to 3.2 in 2013. Less dramatic declines were observed 
in Turkey and Cyprus (from 4.4 to 2.0, and 2.4 to 1.5 
respectively [27]. In Israel fertility has remained stable 
since 1980, with rates in 2014 of 3.1 in the Jewish pop-
ulation and 3.2 in the Arab population [28]. In contrast, 
the fertility rate in the United States has been persistently 
low during the past three decades (1.8 in 1980 and 1.9 in 
2013) [27]. Taking these data together would explain to 
some degree the current low incidence of breast cancer in 
the Turkish, Jordanian and the Israeli Arab populations 
compared to that of the US, since low parity in the 1980s 
in the US has translated into higher breast cancer rates 
while the relatively high parity in some MECC countries 
has acted as a protective factor. These data would indi-
cate the potential for a future increase in breast cancer in 
these MECC countries subsequent to decreasing parity.

Postmenopausal hormone replacement therapy has 
been shown to be associated with an increased risk of 
breast cancer, although the magnitude of this effect may 
be modulated by other factors such as patient age, BMI 
and breast density [29]. Postmenopausal hormone re-
placement therapy use is apparently less widespread in 
MECC member countries for which data are available 
than among American women. A sharp drop in the use 
of oral estrogens in postmenopausal women (from 20% 
to 10%) was documented in a large Israeli health main-
tenance organization (HMO) subsequent to the publi-
cation of the Women’s Health Initiative study findings 
in published in 2002. This finding is likely to be repre-
sentative of national trends in postmenopausal hormone 
use in Israel [30]. A case control study of risk factors for 
breast cancer in Cypriot women found that 85% of cases 
and 71% of controls has never used hormonal replace-
ment therapy [31]. Use of postmenopausal hormone re-
placement therapy is rare in Turkey [32].

The MASTOS case-control study carried out in Cy-
prus from 2002-2006 provided evidence for the role of 
diet in the pathogenesis of breast cancer. Participants do-
nated blood samples for DNA extraction and complet-
ed a questionnaire, which included lifestyle and dietary 
information. The results showed that higher consump-
tion of vegetables, fish and olive oil were independent-
ly associated with decreased risk of breast cancer [33]. 
Trichopoulou, et al. reported a negative association 
between adherence to a Mediterranean diet and breast 
cancer incidence in postmenopausal women in Greece 
[34]. Hence the low incidence rates of breast cancer in 
Jordan and Turkey, followed by Cyprus as compared to 
Israel and the SEER data, may be to a small degree due to 
differences in diet, with these countries having less west-
ernized diets than Cyprus and Israel.

Despite the wide-spread perception that the incidence 
of invasive breast cancer is increasing in young women, 
longitudinal analysis of SEER data does not support this 
conclusion [35]. Among the MECC member registries, 

Asia and North American reported that in 2006 there 
were 36 mammography units in Cyprus, translating into 
a mammography screening capacity of 84/1,000,000 
women [17].

The Jordan Breast Cancer Program (JBCP) initiated 
nationwide breast cancer screening in 2006 [18]. How-
ever, a survey of Jordanian women indicated that com-
pliance with recommended mammography screening 
guidelines is less than 10% [19].

In Israel, national guidelines are in place for bienni-
al screening between the ages of 50 and 74. A national 
program of quality measures assesses compliance with 
mammography screening in the target population [20]. 
While past surveys have shown that participation in 
mammography screening of Arab Israeli women, par-
ticularly those in the Muslim and Druze community, 
lagged behind that of Jewish Israeli women [21,22], con-
siderable progress has been made. The Israel National 
Breast Cancer Surveillance Program found that in 2013, 
compliance with mammography screening in the pop-
ulation of Arab women was nearly identical to that in 
Jewish women (69% and 70%, respectively) [23].

A population-wide breast cancer surveillance pro-
gram has not been implemented for the population of 
Izmir, Turkey. However, as a result of Turkish health 
care system reform, utilization rates of both outpatient 
and inpatient breast cancer screening clinics have in-
creased dramatically since 2003. The broadening of 
health service availability, in conjunction with public 
awareness campaigns, has offered increased opportuni-
ties for patient education and referrals for opportunistic 
screening [24].

The rate of in situ breast cancer diagnosis in the SEER 
population was considerably higher than that of the pop-
ulations covered by the registries in this study. The most 
likely explanation for this finding is that until 2009, the 
USPSTF guidelines supported mammography screening 
every 1 to 2 years in women starting from the age of 40 
[25]. In 2009, the recommendation was changed to bien-
nial screening for women between the ages of 50 and 74, 
consistent with the applicable guideline in Europe [26]. 
Differences in implementation and compliance with mam-
mography screening in MECC countries, as compared to 
mammography uptake in the US are also likely to account 
for some of the differences observed. In particular, women 
in traditional religious communities in MECC countries 
may be less likely to participate in screening [18].

While variations in mammography screening alone 
may contribute to apparent differences in breast cancer 
incidence due to enhanced case finding, between-coun-
try variation may also reflect true differences in disease 
incidence resulting from differences in the distribution 
of risk factors in the populations of the difference coun-
tries. Reproductive factors are of considerable impor-
tance in the pathogenesis of breast cancer, with nullipar-
ity, early menarche and late menopause being associated 

https://doi.org/10.23937/2474-1353/1510045
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Regional comparisons of cancer incidence provide 
the opportunity for neighboring countries to identify 
common risk factors and share cancer prevention and 
control strategies.
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the incidence of invasive breast cancer in women under 
the age of 45 was highest among Israeli Jewish women 
(22.9/100,000, comparable to the SEER rate of 24.6 in the 
same age group). In the older age groups, in whom the 
majority of cancer cases occurred, patterns of age-specif-
ic incidence mirrored those of overall incidence.

The discovery of highly penetrant breast cancer sus-
ceptibility genes such as the BRCA genes in the mid 
1990’s [36] focused attention on genetic factors in the 
pathogenesis of breast cancer. Between 2% and 2.5% 
of Ashkenazi Jewish women are carriers of BRCA1 or 
BRCA2 mutations [37] and the lifetime risk of develop-
ing breast cancer among carriers has been estimated at 
over 80% [38]. About 10% of breast cancer cases in Ash-
kenazi women are associated with these mutations [38], 
but prevalence of the mutation is considerably more fre-
quent in women under the age of 40 at the time of diag-
nosis [39]. The importance of genetic factors in breast 
and ovarian cancer incidence in Israel has led to calls for 
genetic testing of all women of Ashkenazi background, 
rather than limiting testing to those with a known family 
history [40]. In contrast, in Cyprus a study undertaking 
mutation analysis of the BRCA1 gene revealed very low 
frequency of mutations in the BRCA1 gene in breast can-
cer patients with a family history of breast cancer [41].

Conclusions
Age-standardized rates of breast cancer in women in 

the four participating Middle Eastern registries varied 
widely. Among the four, the rates of invasive breast can-
cer among Israeli Jewish women were closest to those of 
US women, as represented by the SEER database, while 
rates in Arab Israeli women more closely resembled 
those of women in Turkey and Jordan. In situ breast can-
cer showed a considerably lower incidence in all of the 
populations studied than in the SEER population. While 
mammography intake in Cyprus and Israel is a likely ex-
planation for the higher cancer incidence rates observed 
in these countries, the difference in incidence between 
the Israeli-Jewish and Israeli-Arab populations points 
to the impact of lifestyle factors and genetics on breast 
cancer incidence. Regional comparisons of cancer inci-
dence provide the opportunity for neighboring countries 
to identify common risk factors and share strategies for 
cancer prevention and control.

Highlights
•	 Breast cancer incidence varies widely among Middle 

East Cancer Consortium member countries.

•	 Invasive breast cancer rates among Israeli Jewish 
women were similar to those of the SEER population, 
while rates in Arab Israeli women more closely 
resembled those of women in Turkey and Jordan.

•	 In situ breast cancer incidence was considerably 
lower in the participating countries than in the SEER 
population.
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