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Abstract Eastern Mediterranean (EM) region countries
include countries from the Mediterranean region and
North Africa representing regions with wide variations
in their politics, economy, peaceful status, and
healthcare infrastructure. Commonly known lip and oral
cancer risk factors such as consumption of tobacco and
alcohol are widely prevalent in the region. Globocan
data suggests that age-standardized incidence rates and
age-adjusted mortality rates are higher in the region
compared to world averages whereas 1-, 2-, and 3-year
prevalence proportions are lower. These statistical pro-
files are generally similar for men and women. Within
the region, in general, incidence, mortality, and preva-
lence is greater in men than women. However, there are
important differences in overall incidence, prevalence,
and mortality; differences between genders in these sta-
tistics which vary between countries. This manuscript
describes and compares oral cancer statistics of the
countries in the EM region.
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Introduction

Eastern Mediterranean (EM) region countries include
countries from the Mediterranean region and North Af-
rica. The World Health Organization (WHO) has a re-
gional office for the area (EMRO) providing services to:
Afghanistan, Bahrain, Djibouti, Egypt, Islamic Republic
of Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco,
Oman, Pakistan, Palestine, Qatar, Saudi Arabia, Soma-
lia, Sudan, Syrian Arab Republic, Tunisia, United Arab
Emirates, and Yemen [1]. Though there is a fabric of
religious and cultural commonality in the region, the
countries vary widely in terms of economy, industry,
political structure, political stability, per-capita income,
human rights, and importantly, evolution and develop-
ment of health systems resulting in wide variations in
their health indicators. Currently, political upheaval,
wars, and civic strife characterize several countries in
the region.

Lip and oral cancer risk factors such as consumption
of tobacco and alcohol are widely prevalent in the EM
region. Intensity of sunlight (and associated exposure to
UV light) in the region is also a widely prevalent risk
factor for lip cancer. All over the world, late recognition
of oral cancer is an important factor for its poor prog-
nosis [2]. Awareness of oral cancer of understanding of
the risks due to the common habits such as smoking is
expected to be low in the region.

The Globocan project is run by The International
Agency for Research on Cancer (IARC) which is part
of the WHO. This project provides contemporary
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estimates of the incidence of mortality and prevalence
from major types of cancer, at national level, for 184
count r ies in the wor ld [3] . At this t ime, the
GLOBOCAN estimates are available from IARC for
2012 based on the most recent data available with them.
The data analyzed below by the author were extracted
in aggregate format using Globocan 2012 data source
and analytical tools for lip and oral cancer henceforth
referred to as Boral cancer.^ Some data extracted were
re-formatted and analyzed separately in commonly avail-
able statistical and office automation tools.

Cancer is the fourth leading cause of death in the
EM region and its incidence is increasing rapidly [4•].
Oral cancer was reported to be one of the top five
prevalent cancers in Sudan, Pakistan, and Afghanistan
in the EM region in 2002 although incidence and mor-
tality statistics were not published. To the best of our
knowledge, this is the first study that compares these
basic statistics for oral cancer in this region.

Incidence

Though the overall average crude incidence rate of lip
and oral cavity of the EM region at 3.3 new cases per
100,000 persons at risk is lower than the world average
of 4.3 new cases per 100,000 persons at risk, the age-
standardized rates were higher in EM region (4.6/100,
000) compared to the world average (4.0/100,000).
However, there is a wide range of rates within the re-
gion, with the lowest in Kuwait (crude: 0.9/100,000;
age standardized; 1.5/100,000) and highest in Pakistan
(crude: 7.1/100,000; age standardized; 9.8/100,000)
(Table 1). Whereas crude rates between countries may
not be directly comparable due to different population
age distributions, they provide an idea about national
oral cancer burden on which health policies can be re-
alistically based. However, upon age standardization (on
world standard population, calculated using 10 age
groups) [5] , i t i s seen tha t the average age-
standardized rate (ASR), of the EM region (4.6/100,
000) is greater than that of the world average (4.0/
100,000) with a wide range across countries (Table 1).

Lifetime cumulative risk for incidence at birth is defined as
the Bnumber of new born children (out of 100) who would be
expected to develop a particular cancer before the age of 75 if
they had the rates of cancer observed in the period in the
absence of competing causes^ [5]. As seen in Table 1, the
average lifetime cumulative risk for oral cancer in EM region
(0.52) is greater than the world average (0.45) with the
greatest risk being in Pakistan (7.7) and lowest being reported
in Jordan and Libya (0.15 each). The only other country where
the risk was greater than EMRO average was Afghanistan

(0.71). In all other countries, the risk was belowworld average
though Somalia came close to world average (0.42). Data
quality from Afghanistan is poor, and incidence data is not
directly available. The rates therefore reflect those of neigh-
boring regions with similar socio-demographic profile. Data
issues are discussed in a different section at the end of the
report.

The general patterns for incidence rates and risk among
men and women were similar to the overall pattern described
above with higher rates and risks in Pakistan and Afghanistan
compared to the rest of the region, being substantially greater
among men than women except in Yemen where the reverse
was reported. The incidence rates and differences in risks be-
tween men and women were substantially narrowed in Ku-
wait, Libya, Qatar, and Saudi Arabia (Table 1).

Prevalence

Whereas Table 2 demonstrates 1-, 3-, and 5-year prevalence
proportions (per 100,000 persons at risk) of oral cancer, Fig. 1
depicts the 5-year prevalence of oral cancer in the EM region
for men and women. Overall, the average prevalence in
the EM region is lower than the world average. Similar
to the pattern for incidence of oral cancer, the preva-
lence in Afghanistan and Pakistan were substantially
above the proportions in the rest of the region. In Af-
ghanistan, the prevalence was the same as the world
average whereas Pakistan’s statistics was almost double
the world average. Other countries that had relatively
higher prevalence in the region, even though lower than
the average, were Somalia, South Sudan, Egypt, Moroc-
co, and the state of Palestine (Table 2).

Prevalence proportion of oral cancer in the EM region in-
creased over time as 1-year proportions were lower than
3 years, which were in turn, lower than 5-year proportions.
This implies that more persons with cancer are surviving till
those time periods than dying. A clear implication from this
observation for all EM region countries was that, as cancer
survivorship increases over time, there will be more pressure
on the countries in the EM region to provide services and
facilities for people living with cancer or its consequences.

In general, the prevalence of oral cancer was lower in wom-
en than in men (Table 2) except in United Arab Emirates
where the proportions were similar between genders; and in
Saudi Arabia and Yemen where the prevalence in women was
substantially higher than in men for the 1-, 3-, and 5-year
statistics (Table 2, Fig. 1). Focused studies may be able to
unearth the reasons for higher prevalence among women (per-
haps better survival compared to men for a variety of possible
reasons including easier accessibility of health system or ear-
lier presentation).
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Mortality

As seen in Table 3, the overall average crude mortality
rate in the EM region (1.8/100,000) is lower than the
world average of 2.1/100,000. However, the age-
standardized mortality rate in EM region (2.5/100,000)
was higher than the world average (1.9/100,000). This
pattern was also noted in the incidence statistics.
Highest overall mortality rate was seen in Pakistan
(5.9/100,000) followed by Afghanistan (5.1/100,000).
Unlike incidence statistics, age-adjusted mortality rates
of Afghanistan were very close to Pakistan’s rates even
though their crude mortality rates were substantially
apart (Pakistan 4.0/100,000; Afghanistan 2.3/100,000).
Population demographic dynamics in war-torn Afghani-
stan probably play a large role in the differential mor-
tality statistics compared to Pakistan as noted above.

As is the pattern seen till now in all oral cancer-
related statistics, the cumulative risk of dying from oral
cancer at birth (newborn children who would be expect-
ed to die from oral cancer before the age of 75 if they
had the rates of cancer observed in the period in the
absence of competing causes) in Pakistan (0.7) is the
highest in the EM region followed by Afghanistan
(0.6). Most other countries in the region have substan-
tially lower cumulative lifetime risk of dying from oral
cancer with several countries having cumulative mortal-
ity risk from oral cancer at birth between 0.4 and 0.7
(Table 3).

Patterns noted earlier were also seen in oral cancer-
related mortality statistics for men and women: overall
mortality rates for the region and most countries were
higher for men than women with few exceptions. Age-
standardized mortality rates for oral cancer were very

Table 1 Estimated incidence: lip, oral cavity for EM region

Region All ages, both sexes All ages: male All ages: female

Crude rate ASR Cumulative risk Crude rate ASR Cumulative risk Crude rate ASR Cumulative risk

World 4.3 4.0 0.45 5.6 5.5 0.64 2.9 2.5 0.28

EM Region 3.3 4.6 0.52 3.6 5.1 0.58 3.0 4.1 0.47

Afghanistan 3.1 6.3 0.71 3.5 7.1 0.80 2.7 5.4 0.62

Bahrain 1.3 2.2 0.26 1.6 3.2 0.34 0.8 1.2 0.15

Djibouti 1.6 2.7 0.32 1.7 3.2 0.37 1.5 2.3 0.27

Egypt 2.0 2.4 0.27 2.3 2.9 0.33 1.7 1.9 0.21

Iran, Islamic Republic of 1.8 2.0 0.22 2.0 2.2 0.24 1.7 1.8 0.20

Iraq 1.2 2.3 0.26 1.3 3.0 0.36 1.1 1.7 0.19

Jordan 1.1 1.7 0.15 1.4 2.2 0.19 0.9 1.2 0.11

Kuwait 0.9 1.5 0.16 0.9 1.5 0.17 0.8 1.3 0.14

Lebanon 2.1 2.0 0.22 2.6 2.6 0.30 1.7 1.5 0.16

Libya 1.0 1.3 0.15 0.9 1.3 0.15 1.0 1.3 0.14

Morocco 2.2 2.5 0.30 2.6 3.0 0.38 1.8 1.9 0.22

Oman 1.2 1.8 0.21 1.3 1.9 0.23 1.0 1.7 0.18

Pakistan 7.1 9.8 1.13 7.7 10.5 1.18 6.4 9.1 1.07

Qatar 1.2 2.1 0.21 1.4 2.0 0.25 0.6 1.9 0.10

Saudi Arabia 1.2 2.0 0.24 1.2 2.0 0.24 1.3 2.1 0.24

Somalia 1.9 3.5 0.42 1.9 3.7 0.43 1.9 3.4 0.41

South Sudan 1.8 3.2 0.38 2.1 4.0 0.46 1.5 2.5 0.31

State of Palestine 2.1 3.8 0.41 2.0 3.4 0.35 2.2 4.1 0.47

Sudan 1.6 3.0 0.34 2.0 3.7 0.42 1.3 2.3 0.26

Syrian Arab Republic 1.4 2.0 0.22 1.7 2.7 0.29 1.1 1.5 0.15

Tunisia 2.2 2.1 0.23 2.7 2.7 0.30 1.7 1.5 0.16

United Arab Emirates 1.0 2.1 0.27 1.1 2.4 0.31 0.8 1.5 0.16

Yemen 1.1 2.2 0.24 1.0 2.0 0.22 1.2 2.3 0.25

Rates are per 100,000 populations at risk

EM region Eastern Mediterranean, ASR age-standardized rate (against world standard population)

Data source: IARC, Globocan 2012
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close or similar between the sexes in Iran, Libya, Saudi
Arabia, and United Arab Emirates. However, age-
standardized mortality rates due to oral cancer were
greater in women than in men in Kuwait, Palestine,
and Yemen. The cumulative risk at birth of dying from
oral cancer in these three countries was also greater for
women than men.

Predicted Cases

Predicting the future occurrence of cancer in term of
incidence or mortality, even though fraught with uncer-
tainty, can help planners in estimating future needs, plan
for prevention, assess consequences of treatments, and
allocating resources for activities to reduce and/or con-
trol the impact of cancer. The Globocan prediction tool
has to be used with caution due to limitations of the

data sets used for making the predictions (see BData
Limitations^). However, using year 2012 as the base
year, data projections analyzed till the year 2035 indi-
cate that in the EM region, the number of new cancer
cases being diagnosed will keep increasing rapidly even
if the current general conditions apply (Fig. 2). This
general prediction applies equally to men and women.
Though the number of incident cases among men is
predicted to remain higher, the rate of increase for both
and men and women will be similar as the prediction
lines move upward almost parallel to each other. Simi-
larly, oral cancer-related mortality is also predicted to
rise over the years for men and women in the EM
region (Fig. 3). Again, the rate of rise is predicted to
be similar between men and women even though mor-
tality of men due to oral cancer is expected to remain
higher. These figures are based on the number of cases
and are not ratios against population denominator. The

Table 2 Estimated prevalence: lip, oral cavity for EM region

Region Adult population: both sexes Adult population: males Adult population: females

1 year 3 years 5 years 1 year 3 years 5 years 1 year 3 years 5 years
N (prop.) N (prop.) N (prop.) N (prop.) N (prop.) N (prop.) N (prop.) N (prop.) N (prop.)

World 201,337 (3.9) 489,377 (9.4) 702,149 (13.5) 134,777 (5.2) 326,575 (12.6) 467,157 (18.0) 66,560 (2.6) 162,802 (6.3) 234,992 (9.0)

EM Region 13,274 (3.2) 33,151 (8.0) 48,806 (11.8) 7397 (3.5) 18,510 (8.7) 27,236 (12.9) 5877 (2.9) 14,641 (7.2) 21,570 (10.7)

Afghanistan 669 (3.7) 1659 (9.2) 2451 (13.5) 401 (4.3) 993 (10.6) 1461 (15.6) 268 (3.1) 666 (7.6) 990 (11.4)

Bahrain 8 (0.7) 20 (1.8) 30 (2.8) 8 (1.1) 20 (2.8) 30 (4.2) 0 (0.0) 0 (0.0) 0 (0.0)

Djibouti 9 (1.5) 23 (3.8) 35 (5.8) 4 (1.3) 12 (4.0) 19 (6.4) 5 (1.7) 11 (3.7) 16 (5.3)

Egypt 1063 (1.8) 2647 (4.6) 3876 (6.7) 622 (2.2) 1538 (5.3) 2239 (7.8) 441 (1.5) 1109 (3.8) 1637 (5.6)

Iran, Islamic Republic of 827 (1.4) 2057 (3.5) 3024 (5.2) 459 (1.6) 1138 (3.8) 1673 (5.7) 368 (1.3) 919 (3.2) 1351 (4.7)

Iraq 246 (1.3) 621 (3.2) 917 (4.7) 141 (1.5) 354 (3.7) 521 (5.5) 105 (1.1) 267 (2.7) 396 (4.0)

Jordan 47 (1.1) 116 (2.8) 169 (4.1) 29 (1.4) 71 (3.3) 101 (4.7) 18 (0.9) 45 (2.2) 68 (3.4)

Kuwait 23 (1.1) 60 (2.8) 87 (4.1) 14 (1.1) 38 (2.9) 54 (4.1) 9 (1.1) 22 (2.8) 33 (4.1)

Lebanon 54 (1.6) 128 (3.9) 186 (5.7) 33 (2.1) 77 (4.9) 112 (7.1) 21 (1.2) 51 (3.0) 74 (4.4)

Libya 41 (0.9) 100 (2.2) 143 (3.2) 19 (0.9) 46 (2.1) 65 (3.0) 22 (1.0) 54 (2.4) 78 (3.4)

Morocco 469 (2.0) 1162 (4.9) 1703 (7.2) 270 (2.4) 674 (5.9) 995 (8.7) 199 (1.6) 488 (4.0) 708 (5.8)

Oman 21 (1.0) 53 (2.5) 76 (3.6) 14 (1.1) 36 (2.8) 52 (4.0) 7 (0.9) 17 (2.1) 24 (3.0)

Pakistan 8279 (7.0) 20,779 (17.6) 30,647 (26.0) 4520 (7.6) 11,360 (19.0) 16,781 (28.1) 3759 (6.5) 9419 (16.2) 13,866 (23.8)

Qatar 15 (0.9) 43 (2.6) 64 (3.9) 15 (1.1) 43 (3.3) 64 (4.8) 0 (0.0) 0 (0.0) 0 (0.0)

Saudi Arabia 225 (1.1) 559 (2.8) 822 (4.1) 122 (1.1) 307 (2.7) 449 (3.9) 103 (1.2) 252 (2.9) 373 (4.3)

Somalia 120 (2.2) 299 (5.5) 442 (8.2) 57 (2.2) 144 (5.4) 212 (8.0) 63 (2.3) 155 (5.6) 230 (8.4)

South Sudan 123 (2.0) 303 (4.8) 442 (7.1) 74 (2.4) 181 (5.8) 263 (8.5) 49 (1.6) 122 (3.9) 179 (5.7)

State of Palestine 73 (2.9) 133 (5.3) 213 (8.5) 27 (2.1) 64 (5.1) 98 (7.8) 46 (3.7) 69 (5.6) 115 (9.3)

Sudan 382 (1.8) 942 (4.3) 1372 (6.3) 234 (2.2) 574 (5.3) 833 (7.7) 148 (1.4) 368 (3.4) 539 (4.9)

Syrian Arab Republic 185 (1.4) 471 (3.5) 687 (5.0) 112 (1.6) 289 (4.2) 418 (6.1) 73 (1.1) 182 (2.7) 269 (4.0)

Tunisia 155 (1.9) 376 (4.6) 542 (6.6) 94 (2.3) 227 (5.6) 326 (8.0) 61 (1.5) 149 (3.6) 216 (5.2)

United Arab Emirates 67 (1.0) 178 (2.6) 267 (4.0) 48 (1.0) 131 (2.7) 194 (3.9) 19 (1.0) 47 (2.6) 73 (4.0)

Yemen 173 (1.2) 422 (2.9) 611 (4.2) 80 (1.1) 193 (2.7) 276 (3.9) 93 (1.3) 229 (3.2) 335 (4.6)

Proportions are per 100,000 population at risk

EM region Eastern Mediterranean region, N Number, prop proportion

Data source: IARC, Globocan 2012
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advantage of trying to assess the number of cases is that
it provides the estimate of how many and how
much resources the region will require to address the

rapidly increasing burden of oral cancer. More cases
mean more services and facilities to treat the cases,
and it also implies greater emphasis on preventive

Fig. 1 Five-year prevalence proportion (per 100,000 population at risk) of lip and oral cancer in the Eastern Mediterranean region in men and women.
Note the difference in scales between men and women before visual comparison by colors. Source: Globocan data, IARC
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measures to keep disease burden minimized in the fu-
ture. Although detailed country-wise figures are not pre-
sented here, general form of the predicted incident cases
and associated mortality is similar for most countries.

Data Limitations

There exist several limitations to the data used for this analy-
sis. Some data are estimates. For example, the Bmortality data
presented in Globocan 2012 are estimates based on recorded
data available through the WHO mortality data bank for ear-
lier periods together with prediction methods. In addi-
tion, the WHO mortality data may have been corrected
to take into account some degree of incompleteness or
under-coverage^ [5, 6]. Furthermore, the estimates are
based on available information from various countries.

The population for the region may include some small
country populations for which no estimates are provided
which can introduce errors in accurately estimating pop-
ulation rates, incident cases, mortality, or prevalence of
a disease. First, data for different countries and out-
comes come from different years (range 2010–2013)
though the range is narrow permitting some confidence
in comparing them with respect to their timing. Data
may be missing from some countries. Yet again, the
quality and source of data from different countries is
variable - some come from periodic surveys and some
from sentinel data collecting events. Many of these may
not necessarily be backed by rigorous standards that may be
expected from cancer registries. Most countries do not have
cancer registries. Yet, these are the only available data from
the region, and decision making has to proceed with what is
available.

Table 3 Estimated mortality: lip, oral cavity for EM region

Region All ages: both sexes All ages: male All ages: female

Crude rate ASR Cumulative risk Crude rate ASR Cumulative risk Crude rate ASR Cumulative risk

World 2.1 1.9 0.22 2.8 2.7 0.31 1.4 1.2 0.13

EM region 1.8 2.5 0.30 1.9 2.8 0.33 1.6 2.2 0.27

Afghanistan 2.3 5.1 0.60 2.6 5.8 0.68 2.0 4.3 0.52

Bahrain 0.3 0.4 0.05 0.4 0.5 0.06 0.2 0.2 0.03

Djibouti 1.6 2.7 0.32 1.7 3.2 0.37 1.5 2.3 0.27

Egypt 0.8 1.0 0.11 0.9 1.2 0.13 0.7 0.7 0.08

Iran, Islamic Republic of 0.6 0.7 0.07 0.6 0.7 0.08 0.5 0.6 0.07

Iraq 0.6 1.1 0.13 0.6 1.5 0.18 0.5 0.8 0.09

Jordan 0.4 0.6 0.05 0.5 0.7 0.05 0.3 0.4 0.04

Kuwait 0.3 0.4 0.05 0.2 0.3 0.03 0.3 0.7 0.08

Lebanon 0.6 0.6 0.06 0.8 0.8 0.09 0.5 0.4 0.05

Libya 0.2 0.3 0.04 0.2 0.3 0.04 0.2 0.3 0.04

Morocco 1.0 1.2 0.14 1.2 1.4 0.18 0.9 0.9 0.10

Oman 0.3 0.4 0.05 0.4 0.6 0.07 0.1 0.1 0.00

Pakistan 4.0 5.9 0.70 4.4 6.3 0.73 3.6 5.4 0.66

Qatar 0.3 0.4 0.04 0.3 0.5 0.06 0.0 0.0 0.00

Saudi Arabia 0.3 0.6 0.07 0.3 0.6 0.07 0.3 0.6 0.07

Somalia 1.1 2.3 0.27 1.1 2.4 0.29 1.1 2.1 0.26

South Sudan 1.3 2.4 0.29 1.5 3.0 0.36 1.1 1.9 0.23

State of Palestine 0.8 1.6 0.18 0.8 1.5 0.16 0.8 1.7 0.20

Sudan 1.2 2.2 0.26 1.4 2.7 0.32 0.9 1.7 0.20

Syrian Arab Republic 0.6 0.8 0.09 0.7 1.1 0.12 0.4 0.6 0.06

Tunisia 0.7 0.7 0.08 0.9 0.9 0.10 0.6 0.5 0.06

United Arab Emirates 0.2 0.5 0.06 0.2 0.5 0.07 0.2 0.5 0.05

Yemen 0.7 1.5 0.17 0.6 1.3 0.16 0.8 1.6 0.17

Rates are per 100,000 population at risk

EM region Eastern Mediterranean region, ASR age-standardized rate (against world standard population)

Data source: IARC, Globocan 2012
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Globocan data are continuously improving in quality
and extent. The estimates may not be truly comparable
over time due to these changes in data quality and
sources. Comparison of current estimates over time to
older estimates published earlier requires careful under-
standing of the differences in data over time. It has
been suggested that any observed differences may be
the result of a change in the methodology and should
not be interpreted as a time trend. A key factor that will
improve reliability of studies and confidence in data is
the establishment of cancer registries in every country

permitting good tracking and surveillance for all cancer
in the region.

Despite data uncertainties and some concerns about
data quality from different countries, unless a differen-
tial bias is demonstrated towards over-counting cases,
it is likely that the data error may actually under-count
cases and therefore, its associated mortality. Further-
more, as political strife reduces, political powers
should focus on robust data collection and setting up
institutions to organize such efforts across the regions.
Such efforts will perhaps find more cases and allow the
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populations to become stabilized and leading a normal
social life (for example a reduction in mass migration
and resultant refugee problems). It is expected that the
full effect of oral cancer-related risk factors in the EM
region will become clearer, though differences between
nations may not only be wide now, they may widen in
the future as function of their economies. If this pre-
mise holds, then the actual burden of oral cancers in
the EM regions is expected to be much higher than
those available from Globocan data presented above.

Conclusions

The EM region represents a wide variability between
countries related to their political structure, stability, civ-
ic facilities, and population’s health status. Data from
WHO suggests that the region as a whole is poised
for an increase in the number of new oral cancer cases
and its associated mortality. Current data suggests that
most of the oral cancer burden in this region is driven
by high rates in Pakistan and Afghanistan, but as nor-
malcy of life returns to countries in strife and their
respective governments establish robust healthcare infra-
structure, the true burden of oral cancer will be visible,
which may be higher than that seen now. Even assum-
ing current political scenarios, the number and propor-
tion of new cases, prevalence, and mortality related to
oral cancer in the EM region is expected to rise sub-
stantially over the next 20 years.
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