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Objectives: Lung cancer is the deadliest and the costliest cancer in the world. In this study, we 
compared the situation of this disease in several countries by considering the most important 
risk factor of lung cancer (smoking).

Methods: This is a comparative study, a comprehensive one which was done on lung cancer 
rates in four countries: Iran, Turkey, England, and the USA, during the past twenty years (2002-
2021). Age-standardized rate (ASR) index and the percentage of smokers were extracted from 
available information in the World Health Organization (WHO) databases, The Organization 
for Economic Co-operation and Development (OECD) Health Statistics 2021, and other valid 
related articles. After comparison, control procedures were examined.

Results: England, with an ASR of 46, has the highest rate of lung cancer, and Iran, with an 
ASR of 21, has the lowest rate. Turkey has the highest percentage of smokers (29.3%), and 
the lowest percentage belongs to Iran (20%). Regarding the increasing trend of the ASR index, 
lung cancer in Iran and Turkey has had an upward trend, and England and the United States 
have a downward trend. Taxes on cigarettes are a significant factor in smoking reduction. 
Among these 4 countries, the lowest cigarette tax belongs to Iran (4.83%).

Discussion: The result of this study shows that the incidence of lung cancer in Iran is rising, 
so following successful countries in imposing cigarette taxes can be an effective step to reduce 
smoking. Training programs, cultural improvement, and new diagnostic methods can also be 
useful in reducing lung cancer ASR.
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Highlights 

• The incidence of lung cancer in Iran and Turkey are increasing, so following the example of successful countries in 
the implementation of tobacco tax program, especially cigarettes can be shared taxes by the health sector, especially 
for preventive activity. 

• Such as implementing educational and cultural programs to reduce smoking and lung cancer screening and new 
diagnostic methods for lung cancer.

Plain Language Summary 

Lung cancer is the deadliest and the costliest cancer in the world. In this study, we compared the situation of this 
disease in several countries by considering the most important risk factor of lung cancer (smoking). England, with an 
age-standardized rate (ASR) of 46, has the highest rate of lung cancer, and Iran, with an ASR of 21, has the lowest rate. 
Turkey has the highest percentage of smokers (29.3%), and the lowest percentage belongs to Iran (20%). Regarding 
the growing trend of the ASR index, lung cancer in Iran and Turkey has had an upward trend but a downward trend 
in England and the United States. Taxes on cigarettes are a significant factor in smoking reduction. Among these 4 
countries, the lowest taxes on cigarettes belong to Iran (4.83%). The result of this study shows that the incidence of 
lung cancer in Iran is rising, so following successful countries in imposing taxes on cigarettes can be an effective step 
to reduce smoking. Training programs, cultural improvement, and new diagnostic methods can also be useful in reduc-
ing lung cancer ASR.

Introduction

espite efforts to control and prevent infec-
tious diseases in recent decades, the inci-
dence and prevalence of chronic diseases 
have increased significantly [1]. After car-
diovascular disease and accidents, cancer 

is the third leading cause of death in Iran [2]. Also, can-
cer is considered one of the most important health prob-
lems in many developed and developing countries [3, 4]. 

Among cancers, lung cancer is the most common and 
deadly cancer worldwide. More than 13% of the world’s 
cancer diagnoses in 2012 were related to lung cancer. Of 
10.9 million newly diagnosed cancers, 1.35 million are re-
lated to lung cancer. Of 6.7 million deaths from cancers, 
1.18 million occur in people with lung cancers [5]. New 
estimates from the International Agency for Research on 
Cancer (IARC) show that the number of cancer deaths 
worldwide was more than 1.8 million in 2007, and this 
number may reach 10 million deaths per year in 2030, 
with the highest increase in developing countries (70% of 
cancer deaths) [6]. It is estimated that 229000 cases of lung 
cancer and 160000 deaths due to it occurred in the United 
States in 2013 [7]. This figure is about 27% of all deaths 
from all types of cancer; in other words, one in three or 
four deaths from cancer is due to lung cancer. Scientific 
studies estimate that 7% of people born in the future will 
develop lung cancer, and 6% will die out of it [8]. 

In Iran, cancer is the third leading cause of death. More 
than 30000 die from cancer each year. On the other 
hand, with increasing life expectancy and aging in Iran, 
technological advances, and moving away from a clean, 
healthy environment without industrial carcinogens, 
cancer incidence is expected to double in the next two 
decades. The World Health Organization (WHO) pre-
dicts that cancer in Iran will reach 86947 cases in 2025 
in the total population and the death rate due to cancer to 
62897 cases. According to the latest National Program of 
Cancer Registries (NPCR), lung cancer is among the 10 
most common and deadliest cancers. Lung cancer is the 
third leading cause of cancer mortality. The number of 
lung cancer patients in 2019 was 5051, which accounts 
for about 4%-6% of cancers [9]. 

Cigarettes and old age are major risk factors for lung can-
cer, but other factors such as air pollution, genetics, radon 
gas, and asbestos are effective in causing lung cancer. All 
studies have identified smoking as a major risk factor for 
lung cancer [8]. The major contribution of lung cancer to 
overall cancer mortality (1.3 million deaths per year) and its 
dependence on smoking suggest that primary lung cancer 
is a major health problem with a poor prognosis in general. 
Therefore, understanding the status and trend of lung cancer 
and its changes in recent years can pave the way for preven-
tion and even treatment in the future for lung cancer. The 
control of lung cancer is one of the WHO goals and one of 
the important challenges of the Iranian health system [9].

D
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Despite increasing public awareness of cancer control, 
this problem has not yet gained priority among other pub-
lic health problems. Many cancers can be prevented and 
diagnosed with definitive treatment for many of them. 
This comparative study aimed to investigate the inci-
dence of lung cancer and smoking in Iran, Turkey, Eng-
land, and the USA due to the importance of smoking as 
an important and preventable risk factor for lung cancer.

Materials and Methods 

Data sources

The population data, the age-standardized rate (ASR) 
of lung cancer, and the percentage of smokers in Iran 
for 2002–2021 were obtained from the Iran Ministry of 
Health and Medical Education, the World Bank database, 
the Organization for Economic Co-operation and Devel-
opment (OECD) Health Statistics, and WHO. Moreover, 
published studies were scanned to identify additional re-
cords. For the USA, England, and Turkey, we obtained 
the population data, ASR of lung cancer, and percentage 
of smokers for 2002–2021 from the World Bank Open 
Data, the OECD Health Statistics, and WHO. A search 
of literature was also conducted to find more records.

The age-standardized rate is a summarized rate that 
will be observed for a population, provided that we have 
that population’s age-specific rates and the target popu-
lation’s age composition is considered similar to the ref-
erence population (standard population). The age-stan-
dardized rate is calculated according to the Equation 1:

1. 
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, where i represents the age groups, di represents the number of disease cases, yi denotes the 
number of person-years at risk, and wi represents the number of people (or weight) of the i age 
group in the standard population used (10). 

 

Where i represents the age groups, di represents the num-
ber of disease cases, yi denotes the number of person-years 
at risk, and wi represents the number of people (or weight) 
of the i age group in the standard population used [10].

Data analysis 

We calculated the percentage of smokers in each coun-
try by dividing the number of smokers by the sum of 
people in the country. The SPSS software, version 21 
was used to analyze the data.

Results

Table 1 presents the studied indicators in the selected 
countries [8, 11-13].

England, with an ASR of 46, has the highest lung can-
cer rate, and Iran (ASR=21) has the lowest rate. Among 
the countries studied, the lowest population is related to 
the United Kingdom (67880000), and the highest to the 
United States (331890000). The highest percentage of 
smokers is in Turkey (29.3%), and the lowest rate is in 
Iran (20%) [8, 11-13].

Regarding the rising trend of the ASR index, lung can-
cer in Iran and Turkey has had an upward growth, and 
in England and the United States, a downward trend. 
Regarding smoking, the upward trend is related to Iran, 
Turkey, and the United Kingdom; the downward trend is 
related to the United States (Figure 1) [11-13].

Discussion

England, with an ASR of 46, has the highest rate of 
lung cancer, and Iran, with an ASR of 21, has the low-
est rate. Turkey has the highest percentage of smokers 
(%29.3), and the lowest percentage belongs to Iran (%20
). Regarding the rising trend of the ASR index, lung 
cancer in Iran and Turkey has had an upward trend, and 
England and the United States have a downward trend. 

Because the ASR of lung cancer in 2018 in Iran was 21, 
according to a NPCR report in 2019, lung cancer is only 
cancer whose ASR in Iran should have been higher than 

Table 1. Review of the studied indicators in selected countries

Selected Countries
Indicators

Population ASR of Lung Cancer 2017 (Per 100,000) Smokers (%) 

Iran 83990000 21 17

Turkey 84340000 34.7 20.5

The USA 331890000 38.4 21

England 67880000 46 27
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the values obtained. The three main reasons for lung can-
cer’s low ASR are problematic access to lung lesions and 
the lack of diagnostic and sampling facilities and equip-
ment in some parts of Iran. Second, the number of some 
types of cancer has increased, and as a result, it has been 
ranked lower in the lung cancer ranking. Third, in some 
pathology reports with the diagnosis of lung cancer, pri-
mary or secondary cancer is not specified due to high 
lung metastasis cases. In this case, the center records 
their topographic code; thus lung cancers are eliminated 
from the list [9]. 

Although smoking prevalence has declined over the 
past 30 years, population growth has increased the total 
number of smokers, from 0.99 billion in 1990 to 1.14 
billion in 2019 worldwide [14]. Tobacco kills more than 

8 million people annually. More than 7 million of these 
deaths are due to direct smoking, while about 1.2 million 
are due to secondhand smoke from non-smokers [13].

One of the effective factors in the incidence of lung 
cancer is smoking. Smoking is directly related to lung 
cancer. A study of 242 people with lung cancer found 
that 85% of men were smokers, and another 5% were 
smokers. Overall, 66.5% of all patients with lung cancer 
were smokers, and 15.7% were smokers [15].

Accurate statistics on smoking have not been reported 
in Iran, but several studies have reported smoking statis-
tics between 13% and 15% [16, 17]. Cigarette tax can 
significantly reduce its consumption and ASR lung can-
cer growth rate. In terms of the percentage of taxes al-
located to the top cigarette brands, the United Kingdom, 

Results 
 
Table 1 presents the studied indicators in the selected countries  (8, 11-13). 
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with an 82.16% tax rate, has the highest, and Iran, with 
a 4.83% tax rate, has the lowest cigarette tax, also the 
cigarette tax rate in Turkey is 82.13% and in the United 
States is 42.54%. In Turkey, cigarette sales have dropped 
significantly since 2010 due to increased cigarette taxes 
[18-20]. Due to the implementation of the plan to in-
crease the smoking tax in recent years, there will not 
be much change in the growth chart of lung cancer so 
quickly. Lung cancer has also been on the rise in the 
United States since 1970, but with the tax rate increase of 
the top cigarette brands, the ASR rate of lung cancer has 
been declining since 2000. However, in Iran, the ciga-
rette tax is smaller from all countries in the region except 
Afghanistan, and in recent years the tax rate has been 
declining [18]. The proposed policy is based on examin-
ing the impact of several different scenarios, according 
to which the application of items such as increasing the 
share of the budget for prevention and culture against 
smoking in the treatment budget, as well as increasing 
the price of cigarettes, can have favorable results in re-
ducing mortality due to smoking and lung cancer [21]. 
Therefore, by following the example of successful coun-
tries in the field of legislation to increase the tax on ciga-
rettes and the implementation of this program, Iran can 
significantly reduce smoking and, consequently, the in-
creasing trend of lung cancer. In addition to taxes, timely 
and correct diagnosis of lung cancer can help substan-
tially reduce the complications of the disease. Studies 
have found that more than 74% of people with lung can-
cer were diagnosed with stages 3 or 4 [22]. In the United 
Kingdom and the United States, there are programs and 
plans to increase the power of diagnosis and early diag-
nosis of the disease.

Lung cancer is the most common and deadly cancer in 
most countries. The most important problem concerning 
this cancer in Iran is the lack of accurate statistics on its 
prevalence and mortality. According to a recent recom-
mendation by international organizations, including the 
American Cancer Society, the American College of Ra-
diology, and the International Association for the Study 
of Lung Cancer (IASLC) in 2013, annual high-risk 
screening by low-risk dose CT is the most effective way 
to prevent death from lung cancer. Before implementing 
this program in the country, the cost-effectiveness of this 
project should be examined [23]. According to a study 
by Saba et al. (2016) on lung cancer in Iran, screening in 
the country will increase the number of early diagnoses 
5 times [8]. Ghobadi et al. investigated the epidemiology 
of lung cancer and risk factors in one of the cities of Iran. 
This study showed that men were 4.6 times more likely 
than women to have lung cancer, and smoking was the 
most important risk factor for the disease [24].

Smoking is a health problem in developed and de-
veloping countries. Smoking increases the risk of lung 
cancer by 5 to 10 times with a clear dose-response re-
lationship [25]. The geographical and temporal patterns 
of lung cancer and mortality at the population level are 
largely determined by tobacco use, a major cause of lung 
carcinogenesis worldwide [26]. In the United States, 
lung cancer incidence and mortality are declining due 
to decades of public education and tobacco control poli-
cies. However, lung cancer incidence and mortality are 
increasing in other parts of the world due to the onset of 
the tobacco epidemic in different countries and popula-
tions in developing countries. Smoking is the most com-
mon risk factor for lung cancer [27].

In the United States, efforts have been made since 
2000 to replace old therapies, such as chemotherapy, 
with new ones, such as targeted therapies [28]. Rezaei 
et al. reported that the economic burden of lung cancer 
has been significant for the Iranian health system. Effec-
tive interventions in smoking cessation, early detection, 
strengthening of cancer prevention, and implementation 
of new cancer treatment and medical technology can 
compensate for some of the costs associated with lung 
cancer in Iran [29]. According to the national cancer reg-
istration report, there is a lack of facilities and diagnostic 
and sampling devices in some parts of Iran, resulting in 
problems accessing lung lesions, timely diagnosis, and 
unscientific recording of lung cancer statistics. So, it is 
recommended to model successful countries using new 
diagnostic methods and community-based education to 
familiarize the community with the early symptoms of 
lung cancer. These measures are effective in reducing the 
incidence of lung cancer.

Conclusion

The results of this study show that the incidence of lung 
cancer in Iran and Turkey is increasing, so following the 
example of successful countries in the implementation of 
tobacco tax programs, especially cigarettes can be shared 
taxes to the health sector, especially for preventive activity, 
such as implementing educational and cultural programs to 
reduce smoking and lung cancer screening, as well as new 
diagnostic methods for lung cancer.
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