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1. Introduction  
 

    Cancer is defined as the unhampered and uncontrolled 

growth and spread of abnormal cells [1]. The initial 

symptoms of cancer cells manifest through the mechanism 

of destruction, invasion, and occupancy of various regions 

in the body. These cells spread through the body organs via 

blood or lymph [2].  Cancer is considered to be a severe 

health Concern in Iran and other countries [3,4], markedly   

Affecting Public health across the world [5]. More than half 

 

 

 

 

 

 
 

of the new cancer cases are reported in developing 

countries, such as South America and Asia [6]. Currently, 

cancer is the second cause of death in developing countries 

and the third cause of death in Iran following cardiovascular 

diseases and road accidents [1,7-13]. Cancer and other 

lifestyle-related diseases have been on the rise in Asia and 

other developing countries due to the lifestyle risk factors 

associated with cancer; such examples are smoking habits,  

stress, and physical inactivity [14]. 
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Background: Cancer is defined as the uncontrolled growth of abnormal cells and the 
second most common cause of death across the world. More than half of new cancer 
cases are reported in developing countries, the prevalence of cancer is on the rise in these 
countries due to the lifestyle risk factors associated with cancer. It is predicted that 
cancer will become the main cause of death worldwide. The present study aimed to 
attain the epidemiologic data of cancer patients in Zanjan province, Iran. 

Methods: The data required for this descriptive study were obtained by reviewing the 
medical records of the patients during 2016-2018. Data analysis was performed by IBM 
SPSS version 25. 

Results: In total, 518 cancer cases were studied, (male-to-female ratio: 1.15). The mean 
age of the male patients was more than the females. The most common cancers were 
reported to be breast and brain cancer. The prevalence of cancer was higher in the 
residents of urban areas. 

Conclusion: Unlike the most of findings in this study, some of them were not in line with 
the studies conducted in the other provinces in Iran. Therefore, it is recommended that 
further investigations be conducted in this regard. 
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    Such disorders account for most of the mortalities that 
occurred in 2010 [15]. It is predicted that cancer will 
become the main cause of death across the world [16]. 
Furthermore, cancer is expected to become a major cause of 
disease in the world, with the incidence rate increasing 
from 10 million cases per year in 2000 to 15 million cases 
per year in 2020 [1]. The age standardized incidence rate 
(ASIR) for cancer was reported to be 105 men and 165 
women per 100,000 population per year in 2011 by the 
Global Cancer Incidence, Mortality, and Prevalence 
(GLOBOCAN) [3], which rose to 205.4 cases in 2012 [17]. 
    Environmental and lifestyle changes due to the 
industrialization of developing countries may affect the 
epidemiological pattern of cancer incidence in these regions 
[1,18,19]. As a developing country, Iran has experienced 
population growth within the past decades, as well as 
changes in lifestyle and socioeconomic status. According to 
statistics, the 10 most prevalent cancers in Iranian men are 
skin cancer, gastric cancer, prostate cancer, bladder cancer, 
colorectal cancer, hematopoietic cancers, lung cancer, 
esophageal cancer, non-Hodgkin lymphoma, and brain 
cancer. As for women, the most prevalent cancers have been 
reported to be breast cancer, skin cancer, colorectal cancer, 
gastric cancer, esophageal cancer, thyroid cancer, 
hematopoietic cancer, ovarian cancer, brain cancer, and 
urinary tract cancer [3]. 
    In 2008, the incidence rate of cancer in Iran was reported 
to be 98 and 110 per 100,000 population in men and 
women, while the mortality rate of all cancer types was 
estimated at was 41.1 and 65 in men and women, 
respectively [11]. However, the mortality rate increased to 
90.4 deaths per 100,000 population in 2012 [17]. 
    Zanjan province is located in the northwest of Iran and is 
the 25th province in terms of population, with the area of 
22,164 square kilometers. In 2008, the ASIR for cancer in 
Zanjan province was reported to be 69 and 60 per 100,000 
population in men and women, respectively [11]. Changes 
in the epidemiological patterns and lack of updated data on 
cancer status in Zanjan province precludes accurate 
planning for cancer control and treatment. 
    The present study aimed to attain the epidemiological 
data of the cancer patients in Zanjan province, Iran. 
 

2. Materials and Methods 
 

2.1. Data Collection 
 

    This descriptive survey was conducted by collecting the 
data on cancer by reviewing the medical records of the 
patients referring to the radiotherapy department of Vali-e-
Asr Teaching Hospital in Zanjan province during 2016-2018. 
In total, 519 cases were investigated, and data on the age, 
gender, cancer type, treatment method, season of referral, 
and residence status of the patients were obtained. 
 
2.2 Statistical Analysis 
 

    Data analysis was performed in IBM SPSS version 25, and 
the acquired data were classified using tables and charts. 
Independent t-test and Chi-square were also used in the 
statistical analysis, and the P-value of less than 0.05 was 
considered significant. 
 
 
 

3. Results and Discussion 
 
    In total, the epidemiological data of 518 cancer patients 

were assessed during 2016-2018. Accordingly, 53.9% of 

studied population were male (n = 278), and 46.1% were 

female (n = 240). The male-to-female sex ratio (SR) in this 

study was 1.15. The mean age of the male and female 

patients was 65.60 ± 15.18 and 58.46 ± 15.10 years, 

respectively. The youngest patient was a 19-year-old male, 

while the eldest patient was a 96-year-old male. A 

significant correlation was observed between the age and 

gender of the cancer patients (P < 0.05). 

    According to the obtained results, the most prevalent 

cancers in the studied population were breast cancer, brain 

cancer, prostate cancer, esophageal cancer, and gastric 

cancer. Moreover, the most prevalent cancer in men was 

prostate cancer, and breast cancer had the highest 

prevalence rate in women. The prevalence rate of various 

cancers in the patients is presented in Table 1. 

    According to the findings, more than half of the patients 

lived in urban areas, while other patients were residents of 

rural areas (Figure 1). A significant difference was observed 

in the incidence of some cancers between the patients living 

in urban and rural areas (Figure 2). Furthermore, most of the 

patient referrals to the hospital were reported in warm 

seasons, especially in case of rural residents (Figure 3). 

 
Table 1: Prevalence of cancer types in Zanjan province 

Num Cancer Frequency 

In males In females Total 

1 Breast 3 69 72 

2 Brain 29 29 58 

3 Prostate 46 0 46 

4 Gastric 31 14 45 

5 Esophagous 21 23 44 

6 Rectum 19 16 35 

7 Lung 29 6 35 

8 Skin 16 10 26 

9 Bone 15 9 24 

10 Lymphoma 15 5 20 

11 Sarcoma 6 9 15 

12 Bladder 10 3 13 

13 Uterus 0 13 13 

14 Thyroid 1 10 11 

15 Larynx 6 3 9 

16 RCC 6 0 6 

17 Melanoma 4 2 6 

18 Cervix 0 6 6 

19 Neurosarcoma 4 1 5 

20 GeJ 2 3 5 

21 Colon 5 0 5 

22 Plasmocytoma 2 1 3 

23 Pancreas 2 1 3 

24 ACC 2 0 2 

25 Spinal cord 1 1 2 

26 Tongue 0 2 2 

27 Hypophysis 0 1 1 

28 Colangelo 1 0 1 

29 Ovary 0 1 1 

30 Testis 1 0 1 

31 Desmoid 0 1 1 

32 Adrenal 1 0 1 

33 Liver 0 1 1 
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Figure 1: Abundance of patients based on residence 
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Figure 2: Abundance of cancer types based on residence 

Figure 3: Reference of patients to the radiotherapy center in different seasons 
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    The findings of the current research indicated that 

curative and palliative methods were most frequently used 

for the treatment of the cancer patients referring to the 

hospital. The former was used for the treatment of primary 

tumors, and the latter was applied for the patients with 

secondary or metastatic tumors, who constituted less than 

half of the patients in the present study (Figure 4). However, 

no significant correlations were denoted between the 

treatment procedure, gender, and residence status                       

(P < 0.05).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

    The mean age of the cancer patients receiving palliative 

and curative treatment was 61.61 ± 15.95 and 62.86 ± 15.27 

years, respectively. However, no significant association was 

observed between the age of the patients and their cause of 

referral (P < 0.05). 

    The current research was conducted on 518 patients, 

including 278 males (53.7%) and 240 females (46.3%); the 

male-to-female SR was 1:15. The previous studies 

conducted in Iran have indicated that the malignancy rate is 

higher in men compared to women (SR > 1). For instance, 

Abad et al. performed a 10-year study in Northern Khorasan 

province (Iran), reporting the prevalence of cancer to be 

58.1% in men and 41.9% in women, with the SR estimated at 

1.4 [20]. In some studies conducted on cancer patients in 

Iran, the male-to-female SR has been reported to be 1.13 

(Sistan and Baluchestan province during 2004-2009) (1), 

1.38 (Qom province during 2008-2011) [21], 1.38 (eastern 

Azerbaijan province in 2007) [22], and 1.2 (Mazandaran 

province in 2006) [23]. In another epidemiological study 

performed on cancer patients in Kurdistan province (Iran), 

62% of the cases were male (SR = 1.63). 

    Also the mean age of the patients in the study 

accomplished in Kurdistan province was 59 years [24]. In a 

study conducted in the north of Iran (Babolsar city), the 

mean age of the male cancer patients was reported to be 

higher than females [25]. This is consistent with the current 

research, in which the mean age of the male and female 

cancer patients was 65.6 ± 15.18 and 58.46 ± 15.10 years, 

respectively. 

    According to the results of the present study, the most      

prevalent cancers in men were prostate cancer, gastric 

cancer, brain cancer, lung cancer, and esophageal cancer, 

while the most common cancers in women included breast 

cancer, brain cancer, esophageal cancer, colorectal cancer, 

and gastric cancer. This finding is inconsistent with the 

results of the previous studies conducted in Iran and other 

countries. In 2012, GLOBOCAN reported that the five most 

prevalent cancers in the world are lung cancer, prostate 

cancer, colorectal cancer, bladder cancer, and liver cancer in 

men, while the most common cancers in women include 

breast cancer, colorectal cancer, lung cancer, cervical 

cancer, and gastric cancer [17]. In a study by Kolahdoozan 

et al. (2010), the five most prevalent cancers in Iran were 

reported to be skin cancer, gastric cancer, esophageal 

cancer, colorectal cancer, and bladder cancer in men, while 

the most prevalent cancers in women were reported to be 

skin cancer, breast cancer, esophageal cancer, gastric 

cancer, and colorectal cancer [8]. Skin and gastric cancers 

have been considered to be most common in men in the 

majority of the domestic studies in this regard, while such 

high prevalence rates have been attributed to breast and 

skin cancers in women [3,26, 27]. 

    In the current research, skin cancer was the 8th most 

prevalent cancer type, and bladder cancer was the 12th 

most common cancer in Zanjan province in the examined 

patients. It is notable that several influential factors are 

involved in cancer incidence rate (e.g., obesity, physical 

inactivity, aging, and stress) [1], which may vary in different 

regions in Iran and even within the province. This could be 

the main reason for the variable incidence rates of cancer in 

Zanjan province compared to the other provinces in Iran. In 

addition to the differences the incidence rate of cancer 

between provinces, there are also differences in the 

incidence status of cancer in urban and rural areas. 

According to a study conducted in the United States in 2018, 

the incidence rate of cancer was higher in urban areas 

compared to rural areas [28]. Furthermore, the findings of a 

15-year study in China indicated that female breast cancer 

and colorectal cancer were more prevalent in urban areas, 

while the incidence rate of liver and cervical cancers was 

higher in rural areas [29]. Consistently, the findings of the 

current research indicated that the prevalence rate of 

almost all the studied cancer types was lower in rural areas 

compared to the urban areas in Zanjan province. Moreover, 

the incidence rate of brain cancer, breast cancer, prostate 

cancer, sarcoma, lymphoma, and lung cancer was observed 

to be significantly higher in urban areas compared to rural 

areas. Differentiation of the cancer incidence rates in the 

urban and rural areas of Zanjan province is shown in Figure 

2.  
    According to the results of the present study, the 

frequency of cancer patient referrals was higher in warm 

seasons, which could be due to easier transportation and 

better status of roads and weather in the spring and 

summer. 

 

4. Conclusion 
 

    Cancer is considered to be a severe health concern across 

the  world.  Several   influential  factors  are  involved  in  the 
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incidence of cancer, including environment, lifestyle, 

genetic Specifications, stress level, and nutrition. 

Investigating the effects of only one of these factors without 

considering the others is unlikely to yield accurate results. 

The findings of this epidemiological survey on cancer could 

help identify the more common cancers in various regions, 

genders, and age groups, thereby leading to the 

reconnaissance and investigation of cancer risk factors in a 

more reliable manner. The current research was carried out 

based on the reviews of the medical records of the cancer 

patients referring to a radiotherapy center in Zanjan 

province. Though this method may not be optimally 

accurate, a key advantage of the applied methodology was 

that it was rapid and cost-efficient, which suits the 

countries or organizations with insufficient budget for such 

research purposes. 

    Most of the findings of this study were consistent with the 

previous studies conducted in Iran, while there were also 

discrepancies between the acquired data. Considering that 

the obtained data were not based on a specific region of 

cancer incidence, further investigations are recommended 

using more precise and comprehensive cancer registration 

plans in the urban and rural areas in Zanjan province in 

order to obtain the demographic and geographical data of 

cancer incidence, so that the identification of the risk factors 

and prevention of cancer would be possible. 
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