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Abstract: We sought to evaluate the trends in age-standardized incidence rates of cancer by gender, age, and types
in the Sivas province of Turkey between the years 2010-2019. Data were obtained from the Sivas Public Health
Department Cancer Unit and the Cumhuriyet University Hospital Cancer Record Unit for the studied period. Data
were presented as incidence rates in age, gender, and of the cancer types by using world age-standardized incidence
rate (ASR-W) per 10 ⁵ populations. Of the 10928 registered new cases of cancer during the study period, 46%
(5060) were female, and 54 % (5868) were male. The ASR-W of all cancers was 195.2 per 10 ⁵ in males and 168.3
per 10 ⁵ in females. The ASR-W was found as increased for both genders over the 10 year period. Among the cancer types in both genders the incidences were found as gastrointestinal system cancer (GIS) (ASR-W= 32.4), lung
cancer (ASR-W = 22.1), breast cancer (ASR-W = 37.6), male genital system cancer (MGS) (ASR-W = 36.5), and
thyroid cancer (ASR-W = 17.3) in decreasing frequency. Among the females breast (ASR-W = 37.6) cancer was
the most common followed by thyroid (ASR-W= 27.3, GIS (ASR-W = 23.2), female genital system (FGS) (ASR-W
= 18.2) and hematopoietic system (HPS) (ASR-W = 12.9) cancers. The greatest incidence in males was for GIS
cancer (ASR-W = 41.9), followed by MGS (ASR-W = 36.2), lung (ASR-W = 35.9), urinary system (21.5) and HPS
cancers (ASR-W = 17.3). The cancer incidence rate in males was found to be higher than in females from 2010 to
2019, and the incidences of some cancers were observed as decreased in both genders. As a result it is concluded
that raising public awareness about the risk factors for cancer and the development of appropriate and effective
screening programs to provide more reliable data for cancer prevention and control programs in Sivas province is
necessary.
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Cancer is one of the most important causes of death for the people living in all parts of the world
and it is the greatest factor that prevents the increase in average life time in the world 1. According to
the data of the World Health Organization (WHO) in 2019, cancer is the first or second cause of death
before the age of 70 years in 112 countries and is the third or fourth in the ranking of diseases that
cause death in different 23 countries 2. Recently, cancer incidence and cancer-related death rates
continue to increase rapidly throughout the world 3. The acquisition of the identifying information
about the individual, region, time and personal differences will be useful for the correct and effective
way of cancer control plans. Cancer registration systems in the world and those recently established in
our country are defined as a process that includes the knowledge how the disease appears, continuous
and systematic collection of data about the characteristics and results, analysis and evaluation of the
disease in patients and it is used to measure the effect of cancer in society in order to struggle with
cancer 4.
Cancer prevalence is increasing day by day in parallel with the increase in the world population.
This increase is more common in older ages than young people 4. In this study, it is aimed to evaluate
the characteristics of the gender, age distribution, living location and cancer type of patients diagnosed
in Sivas province with a population of 646.608 persons between 2010-2019.
MATERIAL and METHODS
Ethical approval
The study was conducted with the approval of the Sivas Cumhuriyet University Non-Invasive
Ethics Committeewith the decision dated 18.03.2020 and numbered 2020-03/41
Study design
The study population was composed of all patients diagnosed as cancer in Sivas, a Middle
Anatolian province, between the years 2010-2019. This retrospective study was carried out on data
derived from the Sivas Public Health Department Cancer Unit and Cumhuriyet University Hospital
Cancer Record Unit. After data entry, all duplicates were removed. Then, information related to
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characteristics including age, gender, and cancer type were
reorganized.
Cancer cases were divided Into 18 types as follows: Lung, Head
and Neck, Brain, Skin, Others (Abdomen,Omentum,Peritone),
Endocrine System, Male Genital System (MGS), Gastrointestinal
System (GIS), Hematopoietic System (HPS), Female Genital System
(FGS), Cardiovascular Sytem-Mediastinum, Bone, Breast, Biliary
Ductus-Liver-Pancreas, Central Nervous System - Peripheral Nervous
System, Thyroid, Urinary System and Soft Tissue. World AgeStandardized incidence Rates (ASR-W), which were obtained using
the world standard population, were calculated for each of the five age
groups (0-17, 18-44, 45-64, 65-79, 80 and above)
Data analysis was performed using SPSS statistics (IBM Corp.
Released 2013. IBM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp) based on Age-Standardized incidence Rates
in both genders. Age-Standardized incidence Rates were also directly
calculated according to the World Standard Population. Descriptive
Statistics and Linear Regression Analysis were performed to
determine the trends in Age-Standardized incidence Rates of cancer
incidence. The significance level was considered as P <0.050.

Table 1. Wor ld age-standardized incidence rate for all cancer cases by
gender in Sivas, Turkey, from 2010 to 2019.
Year

Male

Female

Rate

2010

82.0

80.8

1.0

2011

63.3

62.2

1.0

2012

80.6

74.2

1.0

2013

71.3

51.5

1.4

2014

57.8

52.5

1.1

2015

71.4

47.5

1.5

2016

55.2

39.7

1.4

2017

45.9

32.5

1.4

2018

51.3

44.2

1.2

2019

50.6

43.8

1.2

Mean

62.9

55.9

1.2

RESULTS
The ASR-W for all cancer types by age groups for both genders is
demonstrated in Table 1 and Figure 1. ASR-W was higher among
females aged 18-44 years or younger (Table 2 and Figure 2). Eventhough this was not statically significant (p> 0.050), The rate was significantly higher in male aged 65 years or over (p <0.050). The ASR-W
was 238,0 in male and 162,2 in female for the time period studied
(Table 3). Gastrointestinal system cancers (ASR-W = 42,0) was the
most common cancer type in males and followed by male genital system cancer (ASR-W = 36.2), lung cancer (ASR-W= 35.9), urinary
system cancer (ASR-W= 21.5), and hematopoietic system cancer
(ASR-W= 17.3) Figure 3. Breast (ASR-W= 37,6) was the most common type of cancer in females followed by thyroid cancer (ASR-W=
27.3), gastrointestinal system cancer (ASR-W= 23.2), female genital
system cancer (ASR-W= 18.2), and hematopoietic system cancer
(ASR-W= 12.9) Figure 4. Our study showed that ASR-W of the most
commonly diagnosed cancers differs by gender and age.
This study was carried out by reaching the information of a total of
10,928 patients in order to evaluate cancer cases in Sivas, and
according to the type of cancer. After reaching the information of the
patients, the following results were obtained.
 Totally 10928 people were diagnosed as cancer in Sivas city
between the years 2010 to 2019.

Of the 10928 cancer patients diagnosed, %54 were men and
46% were women.
 The most common types of cancer in Sivas province were
GIS cancer (18%), lung cancer (12%), breast cancer (11%),
male genital system cancer (10%), thyroid cancer (10%) in all
population regardless of the gender (Figure 5).
 The most common cancer-type was colorectal cancer in GIS
(57,4%). 62% of the total number of patients seen in GIS
cancers were male and 38% were female patients.
 Five most common types of cancer in men in Sivas between
2010-2019 were GIS cancer (21%), male genital system cancer (19%), lung cancer (19%), urinary system cancer (11%)
and hematopoetic system cancer (9%) respectively in
decreasing ratios.
 Five most common types of cancer in female in Sivas
between 2010-2019 Breast cancer (22%), thyroid cancer
(16%), GIS cancer (14%), female genital system cancer
(11%) and hemapoetic system cancer (8%) respectively in
decreasing ratios.
 When the cancer case numbers were evaluated according to
the districts of Sivas, the ratios of the cancer cases distributed
in decreasing number as follows. Yıldızeli (24%), Zara
(12%), Kangal (11%), Şarkısla (10%) and Suşehri (9%).
 In Yildizeli where the number of the cancer cases was highest
among the districts, lung cancer was the most common cancer
type.

Figure 1. female and male cancer incidence r ates
Table 2. Wor ld age-standardized incidence rate for all cancer cases by
gender and age in Sivas, Turkey
Age group years

Male

Female

Male/female

0-17

50.1

28.1

1.8

18-44

220.0

368.1

0.6

45-64

180.1

156.4

1.2

65-79

353.1

201.2

1.8

>80

291.3

181.7

1.6

Figure 2. Evaluation of cancer s in Sivas pr ovince accor ding to the
age distribution of cancers in Sivas
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Table 3. Wor ld age-standardized incidence rate for different cancer types by
gender in Sivas, Turkey, from 2010 to 2019.
Cancer type

male

female

GIS
Lung
Breast
MGS
Thyroid
FGS
HPS
Urinary system
Brain
Skin
Endocrine
Bone
CVS- Mediastinum
Biliary ductus, liver, pancreas
Soft tissue
CNS– PNS
Other (abdomen, omentum, peritone)
Head – Neck
All Cancers

42.0
35.9

23.2
9.6
37.6

36.2
9.2
18.2
23.1
18.2
9.6
12.4
1.2
1.6
1.1
6.4
4.1
1.2
1.4
16.2
238.0

27.3
17.2
7.7
9.2
9.1
1.0
1.2
1.0
5.8
3.3
1.0
1.2
6.8
162.2

Figure 3. Most common cancer types in men in Sivas between 20102019

Figure 4. Most common cancer types in females in Sivas between 20102019

Figure 5. Wor ld age-standardized incidence rate for all cancer cases by
gender and age in Sivas, Turkey

DISCUSSION
We investigated the incidences and types of common cancers in
the Sivas province according to gender, age distribution, living
location and cancer types from 2010 to 2019. Over the 10 years study
period, cancer cases exhibit some interesting incidences and trends.
In the study conducted by Celikgun, in which cancers cases were
examined in Sivas city between 2004-2014, the reported cancer rate in
men was found to be 57% that was similar with the rate of 54% that
we found in our present study 5. According to WHO data about cancer
incidence rates will assumed to almost double by the year 2030, and
most of the increases (75%) are predicted to occur in non-developed
country 6.
As indicated by the Ministry of Health Department of Cancer
Control database in Turkey, cancer incidence rates increased from
133,78 per 10⁵ in 2002 to 173,85 per 10⁵ in 2005. Also, the
age-adjusted cancer rates for males and females in 2012 were reported
as 277.7 per 10⁵ and 188.2 per 10⁵ respectively 4.
Similar to these reports, a serious review in the cancer incidence
rate was observed in this study. The value of ASR-W in our study was
195,2 per 10⁵ for males and 168,3 per 10⁵ for females, whıch was
lower than the value of ASR-W in Turkey and in Central and Eastern
Europe (260.0 in males and 193,5 in females per 10⁵ ), but higher than
the value of ASR-W in Western Asia (192.8 in males and 150.2 in
females), yet similar to the world value 7.
Changes in the cancers incidences either upwards or downwards
by the years may be explained as the result of changes in
environmental factors (e.g, electromagnetic waves, radiation,
chemicals, compounds in cosmetics, ınsecticides and pesticides, food
additives, pharmaceutical drugs) and changes in lifestyle, including
consumption of fatty foods fast foods, tobacco smoking, sedentary
lifestyle as well as rapidly growing elderly population 8-11.
According to the data obtained in the study, cancer rate in Sivas
province has been determined to be highest in the year 2010. The
decrease observed by the years after 2010 was thought to be
dependent on regulations in cancer records.
Our study findings showed that the proportion of common cancer
cases in males was higher than in females (54% vs. 46%). These
findings were opposite to the results obtained from Europe, where the
incidence of various cancers was higher in males than females (57%
etc. 43%) 12.
Our study revealed that GIS cancer in males and breast cancer in
females were the most common cancer types in relation to gender. The
second most common cancers were genital system cancer in males and
thyroid cancer in females. In similar studies performed in Turkey, it
was shown that the most common cancer in men was found to be lung
cancer (60.4 per 10⁵) and was reported as breast cancer (46.8 per 10⁵)
in women 13,14.
Our study sowed that breast cancer was the most common cancer
in females (ASR-W= 37.5). Thyroid cancers are the second most
common type of cancer in women. When compared to males higher
incidence of thyroid cancer in women (ASR-W= 27,3) (ASR-W = 9.2)
requires further investigations to determine whether these findings
were the result of the more common use of diagnostic imaging that
allows to more frequent and early detection of smaller, asymptomatic
tumors of the thyroid gland especially in childhood and adolescence is
recognized as a risk factor for the development of thyroid cancer 15.
In recent years, various studies have shown that there has been a
significant ıncrease in the incidence of thyroid cancer. A recent study
from Cyprus reported a higher rate for thyroid cancer in females and
showed that the incidence has doubled in just one decade 16. A similar
pattern of increase has also been reported in western European
countries 17.
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Similar to our study, it was reported by Celikgun that thyroid
cancer was the 4th most common cancer with a frequency of 11%
among all the cancer cases in the population and was also the most
common type of cancer with 19% frequency in women in a study
performed on cancers seen in Sivas city between the years of 2004 to
20145.
Similar to the incidence rate in developed countries, prostate
cancer is the first most common cancer among males in our study
while being the second most common cancer worldwide and in Turkey
18
. This evidence suggests an increase in the incidence of prostate
cancer in the future although the main cause of this cancer (and
similarly of other types of cancer) is unknown yet 19, 20.
Similar to our study, according to Globocon 2020 report in
Turkey the most common cancers in men were lung cancer (25.8%),
prostate cancer (14.6%), colorectal cancer (9%), bladder cancer
(7.9%) and stomach cancer (6.2%) respectively. The same report also
declared that in Turkey the most common cancers in women are breast
cancer (23.9%), thyroid (10.9%), colorectal cancer (9.2%), lung
cancer (7%) and corpus uteri cancer (5.9%) in decreasing order. The
most common cancer types in frequency excluding the gender
difference were found as lung cancer (17.6%), breast cancer (10.3),
colorectal cancer (9.1%), prostate cancer (8.3%) and thyroid cancer
(5.9%) 21.

6.
7.

8.
9.

10.

11.

12.

13.

14.

15.

Conflict of interest
Authors declare that they have no financial interests or personal 16.
conflicts that may affect the study in this article.
Funding
There was no funding

17.

REFERENCES
1.
2.

3.
4.
5.

18.
Bray
F, Laversanne
M, Weiderpass
E, Soerjomataram
I. The
ever‐increasing importance of cancer as a leading cause of premature 19.
death worldwide. Cancer. 2021;1-3.
World Health Organization (WHO). Global Health Estimates 2020:
Deaths by Cause, Age, Sex, by Country and by Region, 2000‐2019. 20.
WHO; 2020. Accessed December 11, 2020. who.int/data/gho/data/
themes/mortality‐and‐global‐health‐estimates/ghe‐leading‐causes‐of‐
death
Omran AR. The epidemiologic transition. A theory of the epidemiology 21.
of population change. Milbank Mem Fund Q. 1971;49:509‐538.
T.R. Ministry of Health, General Directorate of Public Health, https://
hsgm.saglik.gov.tr/tr/kanserden-korunma/kanserden-korunmalist/kanser%C3%B6nleme-%C3%A7al%C4%B1%C5%9Fmalar%C4%B1.html
Celikgun S, Nur N. Cancer Incidence Rates by Age and Gender in Sivas
Province of Turkey, 2004–2014. Oman Med. J. 2019; 34(2): 126-130

World Health Organization. Cancer. [cited 2017 Jun 10]. Available from:
http://www.who.int/topics/cancer/en/.
Health Ministry of Turkey Cancer control programme. [cited 2017 Jun
10]. Available from: https://www.iccpportal.org/system/files/plans/
Turkiye_Kanser_Kontrol_ Program_English.pdf
International Agency for Research on Cancer. [cited 2017 Jun 10]. Available from: http://www. http://gco.iarc.fr/ Pages/pie_pop_sel.aspx.
Belpomme D, Irigaray P, Sasco AJ, Newby JA, Howard V, Clapp R, et al.
The growing incidence of cancer: role of lifestyle and screening detection
(Review). (Review). Int J Oncol. 2007;30(5):1037-1049.
Keyghobadi N, Rafiemanesh H, Mohammadian-Hafshejani A, Enayatrad
M, Salehiniya H. Epidemiology and trend of cancers in the province of
Kerman: southeast of Iran. A sian Pac J Cancer Prev. 2015;16(4):14091413.
Curry SJ, Byers T, Hewitt M, eds. Fulfilling the potential of cancer prevention and early detection. Washington, DC: National Academy Press;
2003.
World Health Statistics. 2014. Genova, Switzerland: World Health Organization; 2014. https://apps.who.int/iris/bitstream/ handle/10665/112738/
9789240692671_eng.pdf;jsessionid=521FDA2C303040D449AAF72E60
1400C8?sequence=1
Friedenreich CM, Courneya KS, Bryant HE. Case-control study of
anthropometric measures and breast cancer risk. Int J Cancer. 2002;99
(3):445-452.
Ozmen V. Breast cancer in Turkey: clinical and histopathological
characteristics (analysis of 13.240 patients). J Breast Health, 2014;10
(2):98-105.
Fidaner C, Eser SY, Parkin DM. Incidence in Izmir in 1993- 1994: first
results from Izmir Cancer Registry. Eur J Cancer, 2001;37(1):83-92
Health Ministry of Turkey. Turkey oncology services reconstruction
program 2010-2023. [cited 2017 Jun 10]. Available from: https://
www.kanser.org/saglik/userfiles/file/11Mayis2011/turkiye_onkoloji
_hizmetleri_kitapcik. pdf (in Turkish).
Schneider AB, Ron E, Lubin J, Stovall M, Gierlowski TC. Dose-response
relationships for radiation-induced thyroid cancer and thyroid nodules:
evidence for the prolonged effects of radiation on the thyroid. J Clin
Endocrinol Metab, 1993;77(2):362-369.
Farazi PA. Cancer trends and risk factors in Cyprus. Ecancermedicalscience, 2014;8:389.
La Vecchia C, Malvezzi M, Bosetti C, Garavello W, Bertuccio P, Levi F,
et al. Thyroid cancer mortality and incidence: a global overview. Int J
Cancer 2015;136(9):2187-2195.
Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates
of worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer
2010;127(12):2893- 2917.
Hsing AW, Chokkalingam AP. Prostate cancer epidemiology. Front Biosci
2006;11:1388-1413.

276

