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1. Background
The incidence of cancer is rising over time; it is estimated 
that by 2030, the death rate will increase to 12 million 
per year and the burden of the disease will be more than 
doubled.1 The annual incidence of cancers in Iran is about 
70 000, and the mortality rate is about 30 000 people.2 
While the incidence and mortality rates of most cancers 
(including lung, colorectal, and breast) in the United 
States and many western countries are declining, in less 
developed countries they are increasing.3,4

The incidence of cancer is increasing in developing 
countries as a result of population aging and increasing risk 
factors such as smoking, physical inactivity, obesity, stress, 
etc.5 The prevalence of smoking among adult males in the 
West, including the United States, is about 20% compared 

with more than 60% in China, Indonesia, and Jordan.6 
Therefore, a new warning trend has begun on cancer 
prevalence in these countries.7, 8 Common cancers such as 
colon, breast, and lung cancers are now often increasing in 
developing countries.9, 10

Studies in Iran have shown that the incidence rates of 
breast cancer among Iranian women and of prostate cancer 
among Iranian men are increasing.11, 12 The incidence of 
stomach cancer is also increasing due to increases in its 
risk factors.13

2. Objective
Given the evidence for increased cancer incidence in Iran, 
recognizing the age-related trends of cancers over a long 
period of time seems to be very necessary. Considering that 
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no study has been done on cancer trends in the hospitals 
of Tehran, Iran, this study was conducted to determine the 
10-year trends and changes in common cancers among 
patients referred to Baqiyatallah hospital.

3. Methods
This cross-sectional study investigated a study population 
comprising all cancer patients registered at the cancer 
center of a referral hospital in Tehran, Iran from April 2007 
to March 2016. 

The sample included all patients admitted with malignant 
tumors of the colon, stomach, lung, prostate, or breast in 
any stage of disease and registered in the hospital electronic 
records (n=4472). The inclusion criteria included a 
definitive diagnosis of cancer and an age between 15 and 
75 years. The research was conducted using a researcher-
developed information registration form and referring to 
the patients’ electronic records.

The questionnaire consisted of two parts: patients’ 
demographics and disease information. Demographic data 
included age, gender, and region of residence in Tehran; 
disease information including type, grade, and stage of 
cancer.

3.1. Data analysis
After the data was entered onto the relevant forms, it 
was analyzed using SPSS (version 18) software. Data 
explorations were then performed. In this way, the outlier 
and missing data were examined. In order to achieve the 
descriptive study objectives, mean, standard deviation, 

and other dispersion indices for quantitative variables and 
frequency tables and graphs for qualitative variables were 
prepared. The final analysis was carried out using Time 
Series analysis and Scatter IO graph.

4. Results
The mean age of cancer patients was 57.08 ± 16.48 years, 
and 47.6% of them were male. Stomach, colon, prostate, 
and lung cancers were significantly higher in men than in 
women (P value <0.001).

Most of the diagnosed patients were over the age of 
60 years (2120). Breast cancer (33.7%) and colon cancer 
(33.4%) were the most commonly reported cancers. There 
was a significant correlation (P value <0.001) between the 
increasing age of patients and the increasing incidence of 
any type of cancer, such that in almost all five studied cancer 
types, the incidence of cancer increased with aging (Table 1 
and Figure 1). There was also a great deal of fluctuation in 
the incidence of cancer from year to year, with cancer type 
varying from one year to the next. A significant correlation 
(P value <0.001) was seen between incidence and type of 
cancer (Table 1 ).

No statistically significant difference was observed 
between the mean age of patients and stomach (P value = 
0.1) or breast (P value = 0.18) cancers during the studied 
years, but the linear trend of age in patients with lung (P 
value = 0.008) and colon (P value = 0.004) cancers as well 
as the decreasing trend in the age of patients with prostate 
cancer (P value = 0.001) were statistically significant 
(Figure 2).

Table 1. Comparison of the Incidence of Cancer in Different Age Groups During the Years 2007 to 2016

Variable
Cancer type

Total
Stomach Colon Breast Prostate Lung

Sex

Male 419 (19.8%) 888 (42.0%) 34 (1.6%) 565 (26.8%) 206 (9.8%) 2112 (100%)

Female 202 (8.7%) 587 (25.2%) 1466 (63.0%) 1 (0.0) 70 (3.0%) 2326 (100%)

Age

≤20 3 (2.7%) 26 (23.4%) 79 (71.2%) 0 (0.0) 3 (2.7%) 111 (100%)

21-30 10 (4.0%) 53 (21.4%) 174 (70.2%) 0 (0.0) 11 (4.4%) 248 (100%)

31-40 35 (11.9%) 52 (17.6%) 200 (67.8%) 0 (0.0) 8 (2.7%) 295 (100%)

41-50 63 (7.8%) 240 (29.6%) 458 (56.5%) 16 (2.0%) 34 (4.2%) 811 (100%)

51-60 118 (13.3%) 356 (40.1%) 289 (32.6%) 72 (8.1%) 52 (5.9%) 887 (100%)

>60 398 (18.8%) 767 (36.2%) 309 (14.6%) 478 (22.5%) 168 (7.9%) 2120 (100%)

Year

2007 8 (11.4%) 12 (17.1%) 37 (52.9%) 7 (10.0%) 6 (8.6%) 70 (100%)

2008 55 (15.6%) 83 (23.6%) 141 (40.1%) 55 (15.6%) 18 (5.1%) 352 (100%)

2009 77 (16.9%) 117 (25.7%) 155 (34.1%) 79 (17.4%) 27 (5.9%) 455 (100%)

2010 11 (2.7%) 158 (38.2%) 173 (41.8%) 41 (9.9%) 31 (7.5%) 414 (100%)

2011 102 (18.8%) 192 (35.4%) 178 (32.8%) 43 (7.9%) 27 (5.0%) 542 (100%)

2012 113 (15.3%) 382 (51.8%) 162 (22.0%) 58 (7.9%) 22 (3.0%) 737 (100%)

2013 27 (6.2%) 136 (31.3%) 171 (39.4%) 66 (15.2%) 34 (7.8%) 434 (100%)

2014 32 (7.5%) 123 (28.8%) 167 (39.1%) 70 (16.4%) 35 (8.2%) 427 (100%)

2015 102 (19.0%) 160 (29.9%) 160 (29.9%) 65 (12.1%) 49 (9.1%) 536 (100%)

2016 100 (19.7%) 132 (26.0%) 166 (32.7%) 82 (16.2%) 27 (5.3%) 507 (100%)

Total 627 (14.0%) 1494 (33.4%) 1509 (33.7%) 566 (12.7%) 276 (6.2%) 4472 (100%)
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As seen in Table 2, cancers of the stomach were seen 
in 84% and 57% of the males and females, respectively, 
representing a significant difference (P value <0.001). 
Cancers were more common in males than in females, 
but the difference between colon (P value = 0.16) and 
lung (P value = 0.39) cancer patients was not statistically 
significant.

Figure 1. Comparison of the Incidence of Cancer in Different Age Groups 
During the Years 2007 to 2016.

Figure 2. Evaluation of the Age Trends in Patients by Cancer Type During 
2007-2016.

Table 2. Distribution of Cancers by Gender, Different Age Groups and Years of Occurrence

Stomach Cancer Colon Cancer Breast Cancer Prostate Cancer Lung Cancer

Sex

Male 352 (84%) 365 (41.1%) 28 (82.4%) 562 (99.5%) 199 (96.6%)

Female 116 (57.4%) 220 (37.5%) 1107 (75.5%) 1 (100%) 66 (94.3%)

Age

≤20 1 (33.3%) 4 (15.4%) 2 (2.5%) 0 (0) 2 (66.7%)

21-30 5 (50%) 17 (32.1%) 25 (14.4%) 0 (0) 11 (100%)

31-40 19 (54.3%) 21 (40.4%) 140.(70%) 0 (0) 7 (87.5%)

41-50 34 (54%) 82 (34.2%) 401 (87.6%) 16 (100%) 33 (97.1%)

51-60 95 (80.5%) 140 (39.3%) 276 (95.5%) 72 (100%) 50 (96.2%)

>60 319 (80.2%) 331 (43.2%) 300 (97.1%) 475 (99.4%) 162 (96.4%)

Year

2007 7 (87.5%) 4 (33.3%) 25 (67.6%) 7 (100%) 5 (83.3%)

2008 50 (90.9%) 47 (56.6%) 105 (74.5%) 55 (100%) 17 (94.4%)

2009 56 (72.7%) 42 (35.9%) 108 (69.7%) 79 (100%) 27 (100%)

2010 10 (90.9%) 61 (38.6%) 137 (79.2%) 41 (100%) 31 (100%)

2011 82 (80.4%) 47 (24.5%) 149 (83.7%) 42 (97.7%) 26 (96.3%)

2012 75 (66.4%) 79 (20.7%) 124 (76.5%) 58 (100%) 20 (90.9%)

2013 8 (29.6%) 72 (52.9%) 122 (71.3%) 66 (100%) 32 (94.1%)

2014 8 (25%) 83 (67.5%) 121 (72.5%) 70 (100%) 35 (100%)

2015 84 (82.4%) 86 (53.8%) 125 (78.1%) 64 (98.5%) 46 (93.9%)

2016 93 (93%) 74 (56.1%) 128 (77.1%) 81 (98.8%) 26 (96.3%)

As age increased, cancers of the stomach (P value <0.001), 
colon (P value <0.001), and breast (P value <0.001) also 
increased significantly. However, there was no statistically 
significant difference between the levels of prostate (P 
value = 0.48) and lung (P value = 0.29) cancers in different 
age groups.

There was a significant increase in the incidence of colon 
cancer from year to year (P value <0.001), but the results 
of this study showed that cancers of the stomach (P value = 
0.84), breast (P value = 0.54), prostate (P value = 0.25), and 
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What Is Already Known? 
While the incidence and mortality rates of most cancers 
(including lung, colorectal, and breast) in the United 
States and many western countries are declining, they are 
increasing in less developed countries, such as Iran.

What This Study Adds?
The findings of the current study suggest that considerable 
increasing trends of common cancers have occurred over 
the past 10 years and all cancers increased with increases 
in patient age.

Research Highlights

lung (P value = 0.85) did not increase in different years. 
Figure 3 shows the predicted frequency of cancer patients.

5. Discussion
The current study showed that the number of patients with 
common cancers admitted to the hospital has increased 
over the past 10 years. Previous studies have shown that 
from 2007 to 2015, developed countries had the highest 
incidence rates of lung, colorectal, breast, and prostate 
cancers, but mortality rates declined during this period. 
Conversely, in developing countries, while the incidence 
of common cancers increased, the highest mortality 
rates were associated with these cancers.14 Causes of the 
increased incidence of stomach, colon, breast, prostate, 
and lung cancers in developed and developing countries 
are associated with increased risk factors for these 
cancers.15 Smoking, body weight, and physical inactivity, 
which are related to lifestyle, have increased among the 
general population, and these factors have increased the 
risk of most cancers in developed and developing countries 
during this period.16 Although incidence rates of common 
cancers in developed countries have increased, screening 
and early detection of common cancers (e.g., breast and 
colon cancers) and the progression and improvement in 
the treatment of these cancers have caused the incidence of 
common cancers to decrease in these countries.17

In the current study, breast cancer with a prevalence 
of 33.7% was found to be the most common cancer 
among the studied patients. Breast cancer in Iran is seen 
mostly in patients nearly ten years younger than patients 
in developed countries; more than 30% of breast cancer 
patients are under the age of 30.18 The breast cancer 
mortality rate has been decreasing in developed countries 
since the 1990s through breast cancer screening, early 
diagnosis, and effective treatment.19 In Iran, however, early 
screening methods have not yet been established, and the 
breast cancer mortality rate remains high. Due to breast 
cancer risk factors, such as lack of delivery and lactation, 
pregnancy at a higher age, and the use of OCP and HRT,6 
an increased incidence of breast cancer is expected. It 
is suggested that population-based screening, timely 
diagnosis, and appropriate treatment of this cancer be 
generally implemented.

In the current study, colon cancer with an incidence 

of 33.4% was the second most common cancer among 
the patients, and there was a significant increase in 
the incidence of colon cancer over the years. Studies 
have shown that colon cancer prevalence and mortality 
rates in Iran increased in the years 1996-2004.20,21 The 
implementation of national colon cancer screening in Iran 
could also effectively identify people at risk, aid in the early 
detection of affected people, and consequently, reduce the 
colon cancer mortality rate.

Among men, lung cancer has the highest mortality rate 
among cancers. Women also have a higher risk of mortality 
from lung cancer in countries where they have the highest 
levels of smoking (such as the United States, England, and 
Australia).22 This study also found that the difference in 
the rate of lung cancer between women and men was not 
statistically significant, which could be a warning sign of an 
increased prevalence of smoking among Iranian women.

In recent years, the prevalence of smoking has declined 
in some developed countries,23 while it is increasing in 
developing countries such as Iran and among the women 
of these countries. In the same period, mortality from 
smoking in developing countries will double.24 Preventing 
people from starting to smoke and promoting smoking 
cessation programs can reduce the mortality from lung 
cancer. It seems that these programs in Iran, especially for 
women, should be implemented more seriously.

In this study, the incidence of all cancers increased with 
increases in age, with the exception of prostate cancer, 
which showed no statistically significant difference among 
different age groups.

Prostate cancer is the second most common cancer 
among men worldwide.25 Studies have shown that the 
incidence of this disease is directly associated with age; 
with increases in age, mortality from this disease increases 
remarkably.26 According to the results of the current study, 
however, the difference between the levels of prostate cancer 
in different age groups seems to be decreasing. Because of 
the undesirable effects of this cancer on the quality and 
quantity of the patient’s life, more efforts are needed to 
identify and prevent the risk factors of prostate cancer, 
such as smoking and a high-fat diet27 and to encourage the 
reasonable use of general screening methods. 

Figure 3. Prediction of Frequency of Cancer Patients Referred to Baqiyatallah 
Hospital.
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Similar to other studies, the current research found 
a statistically significant difference in the incidence of 
stomach cancer between males and females.28 The incidence 
and mortality rates of stomach cancer are higher in East 
Asia, Latin America, and some European countries29,30 
than in others. Men may be more likely than women to 
have an inherent susceptibility, hormonal differences, or 
other risk factors for stomach cancer, such as unhealthy 
diet and Helicobacter pylori infection.31,32 Further studies 
are needed to investigate the reasons for the difference 
between genders in the incidence of stomach cancer in 
different ethnicities.

6. Conclusion
The incidence of cancer has increased over 10 years in 
both genders and various ages, with increases in female 
and older age groups. It is suggested that future studies 
address the causes and factors of the increasing incidence 
of common cancers.
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