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1. INTRODUCTION

Despite major efforts at early detection and new treatments, breast
cancer claims the lives of over 520,000 women every year [1]. Risk
factors for breast cancer include older age especially postmenopausal
status, family history of breast cancer, earlier age of menarche, delayed
first pregnancy, lower parity, and shorter duration of breastfeeding
[2,3]. In particular, concerns have been raised over the apparent
increase in the rates of breast cancer in the Arab region [4,5]. A 2007
literature review estimated that breast cancer accounts for 13-35%
of all female cancers in Arab countries [6]. In the same review, based
on the unadjusted data, there was a trend toward earlier age of onset
as well as presentation at advanced stages among Arab women [6].
Notably, the stage of disease was more advanced in Arab women at
the time of diagnosis in every age group, indicating perhaps, either
late detection or reluctance to seek medical care [7]. Screening pro-
grams are almost nonexistent in many Arab countries [6].

Small-scale studies on breast cancer in Arab women have provided
a context for a wider perspective on the burden of suffering. These
studies have focused on familial risk and the quality of life among
women with breast cancer. A few such studies have focused on
the quality of life as an indicator of gaps in medical care and the
burden of human suffering. A review of 9 similar studies reported
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Epidemiology of breast cancer in the Arab region is understudied as compared with Western countries. We aimed to examine
breast cancer epidemiology in Arab countries from 1990 to 2016. We analyzed the Global Burden of Disease, 2016 data for breast
cancer among women in 22 Arab countries. Epidemiological measures including incidence, mortality, and disability adjusted
life years (DALYs) were analyzed for breast cancer in women from 1990 to 2016. We also measured the burden of breast cancer
stratified by the sociodemographic index (SDI). Our analysis indicates that the incidence of breast cancer in Arab women has
risen over the past 26 years, but is still lower than global averages. In 2016, there were 45,980 new cases (28/100,000) and 20,063
deaths (11/100,000) in the region. The burden of breast cancer as estimated by DALY was also lower than the global rates and
tended to increase with increasing SDI. Although some studies have reported that Arab women present with breast cancer at
a younger age, our analysis of age-specific rates, indicates that this is not statistically significant. Our findings indicate that a
comprehensive plan to improve public awareness, screening, diagnosis, and treatment is required to reduce the growing burden
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a wide variation in the quality of life among Arab women with
breast cancer [8]. For instance, about 40% of women with breast
cancer at an oncology center in Egypt reported poor quality of life
[8]. The findings indicated that at least some of the variation can
be explained by the education and socioeconomic status of these
women. Thus, the epidemiology of breast cancer in this region is
complex, and multiple risk factors appear to be involved.

The Arab region consists of 22 countries located in the Middle East
and North Africa. The region shares ties of language and culture.
Yet, it is also fairly diverse in terms of economic development,
education, and healthcare infrastructure. Several countries in the
region are experiencing healthcare crises due to internal conflicts
[9]. The epidemiology of breast cancer in the Arab region has not
been studied comprehensively. We sought to analyze the burden
of disease due to breast cancer among women in the Arab region
using the Global Burden of Disease (GBD) database. In addition,
we aimed to examine breast cancer incidence in Arab countries
over the past two decades and predict future trends.

2. MATERIALS AND METHODS

We analyzed the data from the GBD database compiled by the
Institute of Health Metrics and Evaluation at the University of
Washington, Seattle (www.healthdata.org). The methodology and
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approach used by the GBD project to collect and analyze the data
has been described extensively elsewhere [10,11]. The sources of
data include nationally representative surveys, cancer registries,
vital registration systems, and healthcare usage data. The GBD
was selected because of its rigorous methods in adjusting for dif-
ferences in sources, and the variety of models used to generate
estimates based on the complexity of disease, natural history, and
regional data. Moreover, advanced statistical modeling techniques
are used to generate regional estimates. We used the GBD 2016
data to extract the incidence, mortality, and disability adjusted
life years (DALY) of female breast cancer in Arab countries from
1990 to 2016. Future trends in breast cancer incidence in the region
(2016-2025) were estimated by extrapolation of prior data using
non-linear regression. Statistical data analysis was performed using
SPSS version 24 (IBM SPSS Inc., 2017).

2.1. Countries in the Arab Region

Based on the membership of the Arab League (2013), 22 countries
make up the Arab world. These 22 countries (Algeria, Bahrain,
Comoros, Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libyan,
Mauritania, Morocco, Occupied Palestinian Territory, Oman,
Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United Arab
Emirates, and Yemen) are located in the Middle East and North
Africa. We grouped these countries into three categories based on
their sociodemographic index (SDI), which measures the average
income per person, average years of schooling, and total fertil-
ity rate [12,13]. GBD classifies countries into five SDI categories:
high, high-middle, middle, low-middle, and low. To have sufficient
numbers in each category, we merged high with high-middle and
low-middle with low SDI countries in this study.

2.2. Outcome Metrics

To estimate the burden of breast cancer in the Arab world, a
number of outcomes were evaluated, including incidence, mortal-
ity, and disability adjusted life years (DALYs). DALYs is the sum of
years lived with disability (YLDs) and years of life lost (YLLs) due
to premature mortality. Thus, DALYs may be considered a better
reflection of the burden of suffering caused by a disease than mor-
tality rates. These measures were also analyzed in the context of
social development as reflected by the SDI.

2.3. Statistical Analysis

Data were initially downloaded into Microsoft Excel and subse-
quently analyzed using SPSS statistical software (IBM SPSS, Inc.,
Chicago, 2017). Nonparametric (related-samples Wilcoxon signed
rank) tests were used to compare age groups in breast cancer inci-
dence. A p value of <0.05 was considered statistically significant.

3. RESULTS

Incidence of breast cancer in the Arab world has risen gradually
between 1990 and 2016 (Figure 1). The rate of increase appears to
be similar to the global trend. Without any intervention, it is pre-
dicted that the incidence is likely to continue to rise over the next
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Figure 1 Trends in breast cancer in the Arab world, 1990-2016, and
projections to 2025. Notes: Incidence rates of breast cancer among women
(all ages) per 100,000 persons. Projection estimates up to 2025 are in
dotted lines.

10 years, both globally and in the Arab world (Figure 1). The overall
burden of breast cancer in the Arab world is summarized in Table 1.
The incidence of breast cancer in 2016 among women in the Arab
region (28/100,000) was lower than the global mean (46/100,000).
However, compared with those in Western Europe (148/100,000),
the incidence rates were strikingly lower. The overall burden of
suffering in terms of DALY's was also lower in Arab countries.

More developed Arab countries with higher SDIs, tended to have
a higher burden of suffering from breast cancer. This was fur-
ther corroborated from country-specific data (Table 2). Lebanon
had the highest incidence rate among Arab nations, followed by
Bahrain and Morocco. In general, the mortality rates also followed
a similar trend, with more deaths per 100,000 in high SDI coun-
tries. Not surprisingly, countries such as Egypt, Morocco, and Iraq,
which have large populations, had the highest total number of
deaths. However, the true burden of suffering is reflected by the
rate of DALY (Table 2 and Figure 2).

Analysis of breast cancer incidence by age revealed that the rates
among younger Arab women (30-59 year olds) are not significantly
different from their global counterparts (Figure 3). By contrast, rates
among older Arab women (60 and above) were significantly lower.

4. DISCUSSION

Analysis of GBD 2016 data revealed that the incidence of breast
cancer in the Arab world is rising. The rate of rise is comparable
with the global trend and it is predicted to continue to rise if no
interventions are implemented. For many years, controversy has
surrounded the issue of the age of onset of breast cancer in Arab
women [4,14]. Studies have suggested that Arab women present
with breast cancer at younger ages [15,16]. In contrast to these
reports, our analysis using age-specific incidence rates show no
evidence of earlier onset.

4.1. Overall Burden of Disease

Breast cancer incidence has been rising in Arab countries. This
increase in the incidence may be partly due to lifestyle changes
being adopted by Arab women, such as late marriage, delayed first
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Table 1 Burden of breast cancer in the Arab world, 2016

Incidence DALY Mortality Total

rate rate rate deaths

High SDI 39 364 10 2599
Middle SDI 25 359 10 10,296
Low SDI 17 367 10 7168
Arab world 28 363 11 20,063
Western Europe 148 801 39 85,042
Global 46 405 15 535,341

All figures are for the year 2016. All the rates are per 100,000; DALY, disability adjusted
life years; SDI, socio-demographic index.

Table 2 Country-specific data on breast cancer, 2016

Country Incidence DALY Death Total
rate rate rate deaths
Global 46 405 15 535,341
Algeria 27 411 12 2392
Arab region 28 363 11 20,063
Bahrain 44 458 13 71
Comoros 12 317 10 37
Djibouti 10 259 8 40
Egypt 19 237 7 3231
Iraq 19 468 14 2623
Jordan 32 427 13 474
Kuwait 36 276 8 145
Lebanon 84 561 21 622
Libya 37 360 10 320
Mauritania 12 317 10 205
Morocco 44 642 18 3094
Oman 17 194 6 89
Palestine 14 320 10 250
Qatar 39 403 10 64
Saudi Arabia 25 201 6 878
Somalia 12 370 11 586
Sudan 18 338 10 1916
Syria 12 165 5 465
Tunisia 44 553 18 1014
UAE 36 389 10 257
Western Europe 148 801 39 85,042
Yemen 13 323 9 1290

All figures are for the year 2016. All the rates are per 100,000. Notes: DALY, disability
adjusted life years.
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Figure 2 Geographical distribution of breast cancer burden in the Arab
world, 2016. Notes: DALY rates per 100,000 persons in 2016. Darker red
hues indicate higher rates.
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Figure 3 Age distribution of breast cancer incidence in the Arab

world, 2016. Incidence figures in the age bracket 30-59 years are not
significantly different in Arab women compared with women globally

(p = 0.87, related-samples Wilcoxon signed rank test), whereas in the age
bracket 60-80+, are higher for women globally (p = 0.043).

pregnancy, having fewer children, taking oral contraceptives, lack
of physical activity/obesity, and smoking [17-20]. It is also possible
that this increase is partly due to improved detection and diagnosis
in some Arab countries over the past 26 years. Population growth
and aging could also be possible factors contributing to the increased
burden [17]. Although the incidence of breast cancer in Arab coun-
tries is rising, it is still less than the global average and only one-fifth
of that in Western Europe. In a comparative study of Arab and Jewish
women with breast cancer in Israel, it was found that the age-adjusted
incidence rates were lower among the former [7]. However, some
researchers have questioned the validity of this observation, citing the
possibility of undetected cases [15]. Others have defended the obser-
vation based on data from limited, but fairly reliable population-based
cancer registries in Arab countries [14]. Our data also indicate that
there is a noticeable difference in the burden of breast cancer between
Arab and European countries. Moreover, when Arab countries are
grouped on the basis of SDI, taking into account not only the average
income per person, but also the average years of schooling and the
total fertility rate, a trend is discernible. The incidence rate is higher in
high SDI countries as compared with less-affluent, low-SDI countries.
What is contributing to the higher incidence rates in high-SDI coun-
tries is not clear. It could be due to better reporting in these coun-
tries as well as higher prevalence of risk factors such as obesity [21].
Although the incidence is lower in low-SDI countries, the mortality
rates are comparable across all SDI groups, implying that women in
less-affluent countries have a shorter survival.

4.2. Age at Diagnosis

The age of the onset of breast cancer in the Arab world is contro-
versial [4,15,16]. Earlier studies have generally relied on the use of
mean age or unadjusted age distribution of breast cancer to infer
that the age at the onset of breast cancer is lower among Arab
women [15]. Najjar and Easson [15] found that the mean age at
diagnosis was 48 years (SD 2.8), almost a decade younger com-
pared with that among western women. In a large series of breast
cancer cases from Lebanon, the mean age was 49.8 years, with 50%
of the women presenting at ages less than 50 years [16]. By contrast,
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only about 23% of breast cancer cases are diagnosed in women
under the age of 50 in the United States [22]. Similarly, a statisti-
cally significant difference was found in the mean age at diagnosis
in Arab Palestinian women (51.5 years) compared with that among
Jewish women (55.9 years) [23]. However, it should be noted that
these comparisons of unadjusted rates can be misleading due to the
fact that the Arab region has a much younger population. However,
age-specific incidence is considered a more appropriate measure
than the mean age at diagnosis, and has important implications for
public health policy [14]. Our data, based on age-specific incidence
rates, indicate that the onset of breast cancer in Arab women is in
fact comparable with global rates. These observations imply that
there are no inherent biological differences between Arab and non-
Arab women in terms of breast cancer onset. By contrast, the inci-
dence rates in older Arab women (60 and above) are significantly
lower. Cultural reasons could account for the lower rates of breast
cancer reported among these women. Elderly Arab women are less
likely to seek breast cancer screening [24].

4.3. Recommendations and Policy
Implications

The increasing trend in the burden of breast cancer in the Arab
world and the complexity of risk factors associated with this malig-
nancy warrants a multipronged approach. Improvements in public
awareness, lifestyle practices, early detection and diagnosis, better
access to affordable treatment, and more palliative care, are all
important issues that need to be addressed. These changes can only
be effectively implemented by a joint effort from policy makers,
healthcare professionals, and the general public. It has been sug-
gested that breast cancer screening for Arab women should start at
an earlier age as compared with guidelines from Western countries
[15]. Our findings do not support changing the screening guide-
lines, but warrant more efforts in improving access and uptake of
screening. Practical strategies such as mobile mammography units
and family health programs have been shown to improve screening
rates in resource-limited settings [25].

4.4. Limitations

Although based on the best available data, our study is nevertheless
limited by the quality of information reported from the region. Cancer
data in this region are often based on hospital registries or retrospec-
tive case series. Moreover, social stigma associated with breast cancer
can lead to underreporting. Statistical analysis of country-level aver-
ages can also be misleading and should be interpreted with caution.
Temporal data are susceptible to changes in case definition, reporting
mandates and healthcare initiatives such as screening, and improved
access to care. Finally, breast cancer in the region should be viewed
within a wider perspective of other more pressing healthcare needs of
women, such as ischemic heart disease and mental health [26].

5. CONCLUSION

Breast cancer data for the 22 Arab countries in the Middle East and
North Africa collated by the GBD initiative, suggests a rising trend
for more than two decades. The findings from this study endorse an

urgent need for the Arab countries to improve screening and diag-
nosis, as well as treatment and palliative care [17]. Even with these
interventions, the predicted trends suggest that the burden of breast
cancer will continue to rise. Unfortunately, the Arab region is also
facing a rising burden of a number of other noncommunicable dis-
eases and to reduce the burden due to breast cancer is a major chal-
lenge [28]. This is particularly the case for low-income Arab countries
which have poorly developed healthcare systems. Furthermore, civil
conflicts, added onto the already existing social, political, and eco-
nomic instabilities, inevitably increase the burden of suffering from
breast cancer in some of the countries in the region [11].
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