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Background and Objectives  Cancer carries one of the heaviest burdens globally in 
terms of mortality. Lebanon is a middle-income Middle East country also plagued with 
cancer, as such a study and analysis of cancer trends and projections would serve a 
great benefit in the fight against the disease.
Materials and Methods  All data pertaining to cancers in Lebanon were extracted 
from the National Cancer Registry of Lebanon Web site. Data were analyzed to produce 
trends over the years of our study (2008–2015). Ten-year projections were further cal-
culated for the top cancers by the primary site using logarithmic models.
Results  The top cancers in Lebanon are the breast, lung, colorectal, bladder, and 
prostate. The top cancers affecting females are the breast, lung, and colorectal. The 
top cancers affecting males are the prostate, lung, and bladder. Cancer cases are pro-
jected to increase in Lebanon over the next 10 years.
Conclusion  Lebanon had a steady incidence rate of cancer cases during the time of 
our study. A more complete understanding of cancer trends and their ultimate reduc-
tion will require further research into the origins of specific cancers and the means of 
prevention and control.
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Introduction

Cancer is considered a heavy global burden nowadays. It is, in 
fact, the second leading cause of death worldwide following 
cardiovascular diseases.1,2 However, the trends seem to be dif-
ferent when comparing countries of uneven socioeconomic 
status.3 Developed countries such as those in Europe or the 
United States, for instance, are witnessing a decline in cancer 
incidence and mortality. In contrast, an increase in cancer 
incidence is seen in the poorer, less developed countries.4

Population-based cancer registries first appeared in 
Germany in 1929.5 Ever since their establishment, these can-
cer registries have constituted a valuable tool for governments 

allowing them to follow up and understand the cancer trend 
in their country. Initially, the role of the registries was con-
fined to estimating cancer incidences and trends. However, 
the national cancer registries now serve several additional 
roles such as assessing risk factors and taking note of the 
family history as well as long-term survival.6 Registries also 
evaluate the efficacy of the existing screening systems and 
cancer control programs in an attempt to modify public 
health policies and improve the quality of patient care and 
health outcomes.5

Among the Arab countries, Lebanon has the highest inci-
dence of cancer.7-9 Cancer imposes a problem for Lebanese 
citizens atop of the economic and political problems present 
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in the country.10-12 In 1998, the Lebanese government estab-
lished the “National Cancer Register.” This recording system 
aims at measuring cancer incidence, classifying cases by age, 
sex, time, and place to establish a database to be used in fur-
ther epidemiological studies.13,14

The latest study done to estimate cancer trends in Lebanon 
examined incidence and mortality between 2003 and 
2008 while projecting data to 2018.10 Afterward, no other 
studies thoroughly examined the trends of the various can-
cers in Lebanon despite significant alterations in risk factors 
such as waterpipe smoking, obesity, excess alcohol intake, 
lack of physical activity, and environmental pollution.7

Therefore, an updated study on the incidence of cancer in 
Lebanon appears as essential. It will allow for more accurate 
projections given that they take into consideration current 
risk factors and trends.10

The aim of this study is to explore the direction of cancer 
trends in Lebanon during 2008 to 2015, provide insight on 
the future management of preventive and screening strat-
egies, and generate projections of the obtained cancer inci-
dence until the year 2025.

Materials and Methods
Study Design
This study was conducted in Lebanon, a middle-income 
country that represents developing countries in the Middle 
East and North Africa (MENA) region. Data were extracted 
from the National Cancer Registry (NCR) of Lebanon, which 
is part of the Ministry of Public Health epidemiological data-
base.15 All data related to the primary site of cancer, age of 
patient, and gender were extracted. Data were compiled 
from 2008 to 2015 inclusive.

Data Processing and Trend Analysis
Sex-specific and incidence rates for each year of our study 
were calculated from 2008 to 2015. These rates were stan-
dardized to the World Standard Population to avoid any bias.

Annual percent change in the incidence rate of each 
cancer was analyzed using Joinpoint regression analysis.  

The analysis was performed using Joinpoint 4.7.0.0. We 
assumed that statistical significance is at p ≤ 0.05.

Ten-Year Projected Estimates Until 2025
We used our dataset and analysis from above to calculate 
predictions of different cancer incidence rates in Lebanon 
until 2025 (10 years). The incidence rates during the period 
of our study (2008–2015) were used in a logarithmic model, 
and years were extended toward 2025. We used a logarith-
mic model as it is the most biologically accurate model to 
describe cancer incidence.16 We used the R2, which usually 
measures how accurately the model will explain the varia-
tions and check the p-value for the statistical significance 
of our model and results. We assumed values significant 
if p ≤ 0.05.

Results
In the 8-year period of our study, a total of 88,285 new cases 
of cancer were indexed in the NCR of Lebanon. The number of 
indexed cancer cases increased from 9,308 to 13,013 during 
2008 to 2015. Cancers were distributed according to a total 
of 58 different sites.

Primary Site
The top cancers that showed the most incidences in Lebanon 
are provided in ►Table 1. Among those breast and colorectal 
cancers were the ones with the top incidence rates being on 
average 44.84 cases per 100,000 and 23.25 cases per 100,000, 
respectively. The site with the lowest incidence of cancer was 
thyroid and the stomach with 6.58 cases per 100,000 and 
6.22 cases per 100,000, respectively. Among the top cancers 
by primary site, prostate (p = 0.001, 95% confidence interval 
[CI]), and bladder (p = 0.003, 95% CI) cancers showed signifi-
cant trends (decrease) throughout the years of our study.

Age Group
The age group that showed the most number of cancer cases 
was the 75 + years of age group with an average of 34.34 cases 
per 100,000, followed by the age group of 70 to 74 years 

Table 1   Top and total cancer incidence per 100,000 population according to primary site from 2008 to 2015 (inclusive) in both 
sexes and their annual percentage change

Year Breast Lung Colorectal Prostate Skin Bladder Non-Hodgkin 
lymphoma

Thyroid Stomach All sites 
(total)

2008 42.76 19.75 20.43 18.27 16.25 19.44 12.09 5.57 6.69 226.41

2009 39.23 21.06 21.75 19.12 16.40 21.44 12.57 7.05 6.22 225.19

2010 47.31 20.94 23.36 17.82 16.35 18.28 12.89 7.10 7.56 234.88

2011 45.24 20.51 20.29 17.83 14.08 14.19 12.38 6.02 5.45 218.01

2012 47.53 20.20 26.95 17.70 15.54 14.77 12.39 6.63 5.84 235.15

2013 47.38 21.13 28.26 16.79 16.21 11.77 11.60 6.86 6.50 227.71

2014 46.06 21.70 21.67 15.85 16.03 12.72 13.28 6.30 5.87 228.06

2015 43.22 20.71 23.34 15.64 15.23 12.82 11.83 7.14 5.59 222.39

APC 1.1 0.6 2.1 –2.6a –0.6 –7.8a –0.2 1.4 –2.3 –0.09

Abbreviation: APC, annual percentage change.
aAPC is significantly different than zero.



149Cancer in Lebanon  Khachfe et al.

South Asian Journal of Cancer  Vol. 9  No. 3/2020  © 2020 MedIntel Services Pvt Ltd. 

with 23.4 cases per 100,000 (►Table 2). The age group with 
the lowest number of cases was the one of 0 to 4 years of 
age with only 1.04 cases per 100,000 throughout our study 
(►Table 2).

Gender
The cases of cancer were spread almost equally between 
males and females. They were 42,626 (48%) and 45,451 (52%), 
respectively. There was no statistical significance between 
males and females being affected by cancer (p = 0.36).

Trends and Projections
Total Population
Throughout our study (2008–2015), there is no significant 
change in the amount of new cancer cases per 100,000. As for 

the 10-year projections we calculated, we expect that over-
all breast, colorectal, and lung cancers will have the highest 
incidence. For projections in 2025, our results expect a signif-
icant increase in breast (p < 0.001, 95% CI), lung (p = 0.02, 95% 
CI), and colorectal cancers (p = 0.01, 95% CI), while we expect 
a significant decrease in prostate (p < 0.001, 95% CI) and blad-
der (p < 0.01, 95% CI) cancers (►Table 3). Our analyses show 
a projection of around 20,000 new cases of cancer per year 
in Lebanon (►Fig. 1). The top three cancers predicted to be 
most present among the Lebanese population are the breast, 
lung, and colorectal (►Fig. 2).

Males
As for males, the incidence per 100,000 of prostate (p = 0.001, 
95% CI), bladder (p = 0.03, 95% CI), and colorectal (p = 0.002, 

Table 2   Age-specific incidence rates (per 100,000) of cancer cases in Lebanon from 2008 to 2015 (inclusive)

Years 0–4 5–9 10–14 15–19 20–24 25–29 30–34 35–39 40–44 45–49 50–54 55–59 60–64 65–69 70–74 75+

2008 1.39 1.85 1.63 2.21 2.55 3.60 4.89 8.37 14.28 18.07 18.58 20.51 23.89 25.83 27.22 39.94

2009 1.00 1.82 1.60 2.18 2.51 3.54 4.80 8.22 14.03 17.76 18.26 20.15 23.48 25.39 26.75 39.25

2010 1.31 1.75 1.54 2.10 2.42 3.41 4.63 7.93 13.53 17.13 17.62 19.44 22.64 24.49 25.80 37.86

2011 0.92 1.66 1.46 1.98 2.29 3.23 4.38 7.50 12.79 16.19 16.65 18.37 21.40 23.15 24.39 35.79

2012 1.16 1.55 1.36 1.85 2.14 3.01 4.09 7.00 11.94 15.11 15.54 17.15 19.97 21.60 22.76 33.40

2013 0.80 1.44 1.27 1.72 1.99 2.81 3.81 6.52 11.13 14.08 14.48 15.98 18.61 20.13 21.21 31.12

2014 1.02 1.36 1.20 1.62 1.87 2.64 3.59 6.14 10.48 13.26 13.63 15.04 17.53 18.95 19.97 29.30

2015 0.72 1.30 1.15 1.56 1.79 2.53 3.44 5.88 10.03 12.70 13.06 14.41 16.78 18.15 19.12 28.06

Average 1.04 1.59 1.40 1.90 2.20 3.10 4.20 7.19 12.28 15.54 15.98 17.63 20.54 22.21 23.40 34.34

Table 3   Ten-year projection of incidence per 100,000 population of top five cancers according to primary sites in both sexes and 
their annual percentage change

Primary site 2015 (y) 2020 (y) APC Trend 2025 (y) APC Trend

Breast 43.22 48.49 2a Risinga 50.88 1a Risinga

Lung 20.71 21.72 0.8a Risinga 22.33 0.6a Risinga

Prostate 15.64 13.41 –3a Declininga 11.15 –3.6a Declininga

Bladder 12.82 9.8 –4.7a Declininga 8.4 –2.8a Declininga

Colorectal 23.34 26.42 2.4a Risinga 28.92 1.8a Risinga

Abbreviation: APC, annual percentage change.
aAPC is significantly different than zero.

Fig. 1  Ten-year projection for total number of cancers in Lebanon 
till 2025.

Fig. 2  Cancer trends and 10-year projections of incidence per 100,000 
population by top cancer sites in Lebanon from 2008 to 2025.
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95% CI) cancers are expected to significantly decrease, while 
lung cancer (p = 0.01, 95% CI) is expected to significantly 
increase (►Table 4).

Females
In females, we expect a significant increase in the incidence 
of breast (p = 0.001, 95% CI) and lung (p = 0.003, 95% CI) can-
cers and a significant decrease in the incidence of colorectal 
(p = 0.001, 95% CI) cancer (►Table 5).

Discussion
During the 8-year period (2008–2015) covered by the study, 
a cumulative increase in cancer incidence rates was observed. 
Based on our results, prostate, lung, and bladder malignan-
cies remain the highest-reported cancers among males as 
described in a previous study assessing cancer trends by 
Shamseddine et al10 Similar to previous studies in Lebanon, 
breast cancer remains the highest reported malignancy 
in females, followed by lung and colon cancers.8,10,17,18 An 
increase in those cancers is expected to occur for both males 
and females by 2025, with increases in age being the most 
plausible explanation for the trends observed and the fact 
that most reported cases were from the 75+ age group.

In an effort to better elucidate the causes behind the 
observed trends of highest-reported cancer in males and 
females, each cancer will be explained individually.

Prostate Cancer
A direct correlation exists between prostate cancer and 
age.19 Almost 75% of new cancer cancers are diagnosed in the 
elderly. As such, the incidence of this malignancy is expected 
to increase with increases in life expectancy. In addition, 

increasing prostate cancer incidence appears to be related to 
better diagnosis. Previously, routine prostate-specific antigen 
(PSA) screening was done to all men from the age of 50 years. 
However, convincing evidence demonstrates that the PSA test 
often produces false-positive results (~80%).20 Accordingly, 
the most recent recommendation by the U. S. Preventive 
Services Task Force (USPSTF) advises against PSA-based 
screening for prostate cancer.21 Instead, physicians are urged 
to discuss with their patients the appropriateness of the test 
considering their clinical context. This recommendation 
stems from the fact that a substantial percentage of asymp-
tomatic men diagnosed with prostate cancer following pos-
itive PSA results have a tumor that will progress slowly or 
will not progress at all, remaining asymptomatic in a man’s 
lifetime.22,23 As healthcare providers in Lebanon abide with 
the USPSTF recommendations, the increasing trend in pros-
tate cancer incidence may slow down or even stabilize in the 
future, as demonstrated by the nonsignificant rising trend 
based on the 2025 projections.

Lung Cancer
Smoking, in all its forms, is correlated with escalating lung 
cancer epidemic. Statistics studying the prevalence of 
smoking in Lebanon has shown critical results as the per-
centage of adult-male smokers ranges between 50 and 
60%,24 whereas adult-female smokers bare the highest 
age-adjusted rates among female smokers within the MENA 
region.24,25 Furthermore, recent reports have shown that the 
per capita annual cigarette-smoking rate in Lebanon increased 
by an alarming 475% within the latest few decades.25,26 This 
increase comes as the second-largest increase in the number 
of smokers globally.26 Consequently, Lebanon was ranked the 
world’s third in annual cigarette-smoking rate per capita for 

Table 4   Ten-year prediction of incidence per 100,000 population of top five cancer sites among males and their annual 
percentage change

Site 2015 (y) 2020 (y) APC Trend 2025 (y) APC Trend

Prostate 31.17 27.24 –3a Declininga 22.90 –3.7a Declininga

Lung 27.79 28.74 1a Risinga 29.31 0.6a Rising

Bladder 20.92 15.22 –6a Declininga 13.13 –2.9a Declininga

Skin 17.36 18.08 0.4 Rising 17.49 0.7 Rising

Colorectal 20.23 16.25 –4.3a Declininga 12.36 –5.3a Declininga

Abbreviation: APC, annual percentage change.
aAPC is significantly different than zero.

Table 5   Ten-year predication of incidence per 100,000 population of top five cancer sites among females and their annual 
percentage change

Site 2015 2020 APC Trend 2025 APC Trend

Breast 84.52 95.07 2a Risinga 99.88 1a Risinga

Lung 13.63 13.90 0.4a Risinga 14.23 0.5a Risinga

Colorectal 17.12 13.80 –4.3a Declininga 10.34 –5.6a Declininga

Skin 13.09 11.94 –1.5a Declininga 11.51 –0.7 Declining

Non-Hodgkin lymphoma 10.59 10.39 –0.5 Declining 10.02 –0.7 Declining

Abbreviation: APC, annual percentage change.
aAPC is significantly different than zero.
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both genders combined.25,26 In relevance to both reports, the 
increase in smoking rates in Lebanon will definitely result in 
an upsurge in the rates of lung cancer patients. Besides ciga-
rette smoking, tobacco products comprise many other fash-
ioned alternatives among which is the waterpipe smoking, 
which goes by other names such as shisha, hookah, or “nar-
ghile.”27 Waterpipe smoking is more culturally consented 
compared with cigarette smoking in Lebanon, and it is pop-
ularly common, although faultily, that the waterpipe is safer 
to smoke than cigarettes and that it can serve as among the 
nonaddictive alternatives to cigarettes.28-30 Hence, one can 
plausibly draw the correlation between the cultural accept-
ing view toward waterpipes and the increase in health risks 
within the respective community, more specifically within 
teenagers and the younger generations within the commu-
nity. Despite smoking being the primary causative factor 
behind smoking-induced lung cancer, a substantial number 
of people die of respiratory diseases attributed to air pol-
lution.31 Indeed, air pollution can be considered as a signif-
icant risk factor for lung cancer in Lebanon. Notably, after 
the significant peak of air pollutants following the waste 
management crisis of 2015, a further increase in lung can-
cer incidence is to be expected.32 Consequently, it cannot be 
emphasized enough how crucial is the strict implementation 
of tobacco control policies in Lebanon, along with develop-
ing strict environmental strategies to lessen the burden of air 
pollutants.

Bladder Cancer
In sharp contrast to worldwide trends, incidence rates 
and projections of bladder cancer in the 8-years period 
(2008–2015) covered by our study are exhibiting a declin-
ing trend. This contradicts the previous pattern reported by 
previous studies.10,23,33 Shamseddine et al reported increasing 
incidence rates of bladder cancer between 2003 and 2008 in 
the Lebanese population, with rates exceeding those of neigh-
boring countries.10 Bladder cancer, similar to lung cancer, is 
smoking-related cancer.34 Consequently, incidence rates are 
expected to rise with increasing smoking prevalence and the 
poor implementation of tobacco control policies in Lebanon. 
As such, it is plausible to postulate that bladder cancer cases 
in Lebanon were not sufficiently captured in Lebanon by the 
NCR during the period covered by our study, leading to the 
observed trend. This further accentuates the need to improve 
the NCR, which will be discussed later in our study, to reflect 
more accurately the current cancer burden in the country.

Breast Cancer
Breast cancer continues to impose a substantial burden on 
the Lebanese population. Compared with Western countries, 
breast cancer presents in Lebanon in younger females.18,35 The 
rise in breast cancer incidence can be partly explained by 
earlier detection achieved thanks to the widespread national 
breast cancer awareness campaigns as well as fees reduction 
of mammography screening adopted within various nongov-
ernmental organizations and healthcare centers. In addition, 
other factors may also contribute to the observed trend. For 
instance, the nutritional shift from a Mediterranean diet to 

a more Westernized one might be a possible explanation for 
the increase in cancer incidence.36 In addition, a decrease in 
fertility rates with more advanced age of marriage and fewer 
conceived children can further explain the observed rise in 
incidence.1,37

Colorectal Cancer
As many other cancers, the increase in colon cancer can be 
explained partly by the aging population. In addition, many 
other contributing factors can be identified. For instance, a 
sedentary lifestyle, an unhealthy eating diet (e.g., high intake 
of meat and fat versus low intake of fruits and vegetables), 
use of nonsteroidal anti-inflammatory drugs, smoking, obe-
sity, and possibly hormonal factors can be considered as risk 
factors for the development of colon cancer.14 These factors 
have all been shown to be present among the Lebanese pop-
ulation, which has put people at a higher risk of developing 
malignancy. Furthermore, increased awareness concerning 
screening measures and organizing awareness campaigns for 
early detection of colorectal cancer may have contributed to 
the increase in incidence rates in Lebanon.

Increased research and more efforts put into the study of 
diseases in Lebanon, especially cancer is required to better 
improve both the NCR and prognosis of patients affected by 
the disease.38-40

Conclusion
Lebanon has witnessed an increase in cancer incidence rates 
among most tumors during the 2008 to 2015. This increase 
can be explained partly by an aging population, and by early 
detection of cancer. However, many other risk factors (e.g. 
environmental, lifestyle) also come into play leading to the 
observed trends, albeit to lesser degree due to a short latency 
period. A more complete understanding of cancer trends and 
their ultimate reduction will require further research into 
the origins of specific cancers and the means of prevention 
and control. In addition, projected incidence rates signal fur-
ther increase in the overall number of future cancer cases in 
the country. Consequently, public health interventions must 
be implemented, such as strict tobacco control policies, along 
with awareness campaigns activities.

The NCR of Lebanon is good but still needs proper reform 
to become ideal and optimal to be of further value in terms 
of research. Once centralization and coordination between 
public and private sectors occur along with the addition 
of factors such as mortality rates and staging, then ade-
quate screening and prevention programs may stem from  
the NCR.
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