
Cancer is a group of diseases characterized by 
uncontrolled proliferation and spread of abnormal 
cells, and if the spread cannot be controlled, it can re-
sult in death.1 Noncommunicable diseases are now 
responsible for the majority of global deaths, and can-
cer is expected to be the leading cause of death and 
the single most important barrier to increasing life ex-
pectancy in every country in the world in the 21st cen-
tury.2 According to the estimates of the World Health 

Organization (WHO) in 2015, cancer is the first or 
second cause of death before the age of 70 in 91 of 
172 countries and ranks third or fourth in 22 coun-
tries.2 

Determination of cancer incidence and mortal-
ity data is essential for cancer control in all countries. 
These data may affect public health and clinical ser-
vice planning.3 It was estimated that there were 19.3 
million new cancer cases worldwide in 2020 and 10.0 
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ABS TRACT Objective: This study’s aim was to examine the inci-
dence and survival of cancer in Sivas between 2013-2019. Material 
and Methods: In this retrospective cohort study, cancer registry data 
were analysed. Age, sex, treatment types, definitive pathological diag-
nosis results, and survival status of patients were questioned. Results: 
A total of 7,946 people were diagnosed with cancer in the years exam-
ined and 57.5% of the patients were male. Systemically the most com-
mon type of cancer was digestive organ cancers (20.2%) (stomach, 
colon, anorectal, respectively). The most common cancers in male were 
prostate (16%), skin (14%), and bronchopulmonary (12%). The most 
common cancers in female were breast (22%), thyroid (16%), and skin 
(14%). The cancer incidence was between 1.4 per thousand and 2.3 per 
thousand. Life expectancy was shorter (p<0.001), and the mortality risk 
was 1.6 times higher in male. The risk of cancer mortality increased 
with increasing age. Respiratory system and intrathoracic organ can-
cers were the cancers that caused the death and shortened the life span 
most (p<0.001). Conclusion: It was found that the cancer incidence 
tended to increase, and that the cancer mortality was higher in male and 
respiratory system organ cancers. It is important to keep detailed 
records (especially by including the stage and treatment protocols) in 
the follow-up of cancer cases. 
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ÖZET Amaç: Bu çalışmanın amacı, 2013-2019 yılları arasında Sivas 
ilinde kanser insidansını ve sağkalımını incelemektir. Gereç ve Yön-
temler: Bu retrospektif kohort çalışmasında kanser kayıt verileri ince-
lendi. Kanser hastalarının yaş, cinsiyet, aldığı tedavi türleri, kesin 
patolojik tanı sonuçları ve sağkalım durumu sorgulandı. Bulgular: İn-
celenen yıllarda toplam 7.946 kişi kanser tanısı almıştı ve hastaların 
%57,5’i erkekti. En çok görülen kanser tipi sindirim organları kanser-
leriydi (%20,2) (sırasıyla mide, kolon, anorektal). Erkeklerde en sık gö-
rülen kanserler prostat (%16), deri (%14) ve bronkopulmoner (%12) 
kanserdi. Kadınlarda en sık görülen kanserler meme (%22), tiroid 
(%16) ve deri (%14) kanseriydi. Kanser insidansı binde 1,4 ile binde 2,3 
arasındaydı. Erkeklerde yaşam süresi daha kısaydı (p<0,001) ve mor-
talite riski 1,6 kat fazlaydı. Yaş ilerledikçe kanser mortalite riski arttı. 
Ölüme en fazla neden olan ve yaşam süresini en fazla kısaltan kanser, 
solunum sistemi ve intratorasik organ kanserleriydi (p<0,001). Sonuç: 
Kanser insidansının artış eğiliminde olduğu ve kanser mortalitesinin 
erkeklerde ve solunum sistemi organı kanserlerinde daha yüksek ol-
duğu saptandı. Kanser vakalarının takibinde, kayıtların (özellikle evre 
ve tedavi protokolleri dahil edilerek) ayrıntılı olarak tutulması çok 
önemlidir. 
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million people died from cancer.4 The predicted in-
crease in the number of cancer cases until 2040 is 
47%.4 With the increase in urbanization and devel-
opment, cancer risk factors such as adopting a seden-
tary lifestyle, increasing elderly population, 
decreasing fertility, diet and environmental pollution 
are changing. However, with the development of 
health care and imaging methods, early diagnosis and 
effective treatment have become more possible.5 Can-
cer risk factors and treatment options are affected by 
regions and socioeconomic status.6,7 By evaluating 
cancer mortality and incidence from a socioeconomic 
and regional perspective, inequalities in the health 
system can be recognized and beneficial health care 
arrangements can be made.8,9 The aim of this study 
was to examine the incidence and survival of cancer 
in Sivas province between 2013-2019 according to 
age groups, sex, and cancer types. 

 MATERIAL AND METHODS 

PARTICIPANTS AND DESIGN 
In this retrospective cohort study, the cancer registry 
data of the Health Directorate for the years 2013-
2016 was examined. Cancer patients’ age, sex, treat-
ment types, definitive pathological diagnosis results, 
and survival status were questioned. Population in-
formation for incidence calculation was obtained 
from the Turkish Statistical Institute website. Histo-
logical and topographic classifications of cancer 
types were made according to the codes in the third 
edition of the International Classification of Diseases 
Oncology book published by the WHO. Ethical ap-
proval (date: February 16, 2022, no: 2022-02/02) was 
obtained from Sivas Cumhuriyet University Non-In-
terventional Clinical Research Ethics Committee. In-
stitutional permission (date: March 21, 2022, no: 
2022/04) was obtained. The study was conducted in 
accordance with the 2008 principles of the Declara-
tion of Helsinki (http://www.wma.net/en/30publica-
tions/10policies/b3/index.html). 

STATISTICAL ANALYSIS 
Study data were evaluated with the SPSS 22.0 (IBM 
Corp., Armonk, NY, USA) package program. Nu-
merical variables were presented with descriptive 

statistics such as mean, standard error, 95% confi-
dence interval (CI), and lower and upper limit values. 
Categorical variables were given as numbers and per-
centages. Pearson chi-square test, Cox regression 
analysis and Kaplan-Meier survival analysis (Log 
Rank) were performed. Statistics such as hazard ratio 
and 95% CI were reported when presenting the Cox 
regression analysis findings. Since information about 
cancer stages could not be reached, these were not in-
cluded in the analysis. Patients whose treatment type 
was unknown in the analysis related to the treatment 
type were excluded from the analysis. Since the num-
ber of patients who received hormonal therapy 
(1.2%) and immunotherapy (0.1%) was very low, 
these treatment types were also not analysed. Sex and 
age groups of the patients were included in the model 
while conducting the Cox regression analysis. In the 
Cox regression analysis of the treatment type, each 
treatment type was included in the models separately, 
depending on whether they were applied or not. The 
error level was taken as 0.05. 

 RESULTS 

DISTRIBUTION Of MAIN ORGAN INvOLvEMENT 
Between 2013 and 2019, a total of 7,946 people were 
diagnosed with cancer. The mean age of the patients 
was 60.8±14.9 (minimum: 0, maximum: 100) and 
4,565 (57.5%) were male. Systemically the most 
common type of cancer was digestive organ cancers 
(20.2%). The most common digestive organ cancers 
were stomach (7.6%), colon (6.0%) and anorectal 
(2.5%) cancers, respectively. According to organ in-
volvement, skin (14%), prostate (10%), breast (9%), 
thyroid (8%) and bronchopulmonary (8%) cancers 
were the most common cancers. The most common 
cancers in male were prostate (16%), skin (14%), 
bronchopulmonary (12%), bladder (11%) and stom-
ach (9%) cancers, respectively. The most common 
cancers in female were breast (22%), thyroid (16%), 
skin (14%), uterus (6%), and stomach (5%) cancers 
(Table 1, Figure 1). 

DISTRIBUTION Of CANCER INCIDENCE 
In the years examined, cancer incidence ranged from 
1.4 per thousand (lowest in 2017) to 2.3 per thousand 
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Main organ involvement Male (n, %) Female (n, %) Total (n, %) 2, p value 
Oral cavity and pharynx 86, 1.9 51, 1.5 137, 1.7  

Mouth 51, 1.1 40, 1.2 91, 1.1  
Pharynx 35, 0.8 11, 0.3 46, 0.6  

Digestive organs 1053, 23.1 555, 16.4 1608, 20.2  
Oesophagus 54, 1.2 19, 0.6 73, 0.9  
Stomach 421, 9.2 181, 5.4 602, 7.6  
Small intestine 31, 0.7 13, 0.4 44, 0.6  
Colon 300, 6.6 178, 5.3 478, 6.0  
Rectosigmoid junction 36, 0.8 20, 0.6 56, 0.7  
Rectum, anus, anal canal 121, 2.7 74, 2.2 195, 2.5  
Liver and intrahepatic bile duct 44, 1.0 22, 0.7 66, 0.8  
Gallbladder and other biliary 13, 0.3 22, 0.7 35, 0.4  
Pancreas 31, 0.7 26, 0.8 57, 0.7  
Other digestive organs 2, 0.0 0, 0.0 2, 0.0  

Respiratory system and intrathoracic organs 703, 15.4 124, 3.7 827, 10.4  
Nasal cavity and middle ear 3, 0.1 3, 0.1 6, 0.1  
Larynx 83, 1.8 4, 0.1 87, 1.1  
Lung and bronchus 553, 12.1 97, 2.9 650, 8.2  
Pleura, mediastinum, thymus, heart, and others 64, 1.4 20, 0.6 84, 1.1  

Bones and joints 24, 0.5 16, 0.5 40, 0.5  
Hematopoietic and reticuloendothelial system 72, 1.6 50, 1.5 122, 1.5  
Skin 635, 13.9 471, 13.9 1106, 13.9  
Peripheral nerves and autonomic nervous system 3, 0.1 1, 0.0 4, 0.1 3105.125, <0.001 
Retroperitoneum and peritoneum 10, 0.2 16, 0.5 26, 0.3  
Connective tissue, subcutaneous, other soft tissues 45, 1.0 39, 1.2 84, 1.1  
Breast 16, 0.4 736, 21.8 752, 9.5  
female genital organs 0, 0.0 430, 12.7 430, 5.4  

vulva, vagina 0, 0.0 23, 0.7 23, 0.3  
Cervix uteri 0, 0.0 59, 1.7 59, 0.7  
Uterus 0, 0.0 200, 5.9 200, 2.5  
Ovary, others 0, 0.0 148, 4.4 148, 1.9  

Male genital organs 837, 18.3 0, 0.0 837, 10.5  
Prostate 760, 16.6 0, 0.0 760, 9.6  
Testis 77, 1.7 0, 0.0 77, 1.0  

Urinary tract 681, 14.9 150, 4.4 831, 10.5  
Kidney 163, 3.6 94, 2.8 257, 3.2  
Ureter 12, 0.3 5, 0.1 17, 0.2  
Bladder 506, 11.1 51, 1.5 557, 7.0  

Eye, brain, central nervous system’s other parts 113, 2.5 98, 2.9 211, 2.7  
Eye 3, 0.1 4, 0.1 7, 0.1  
Meninges 12, 0.3 14, 0.4 26, 0.3  
Brain 93, 2.0 76, 2.2 169, 2.1  
Spinal cord, cranial nerves 5, 0.1 4, 0.1 9, 0.1  

Thyroid and other endocrine glands 158, 3.5 543, 16.1 701, 8.8  
Thyroid 143, 3.1 528, 15.6 671, 8.4  
Adrenal gland, others 15, 0.3 15, 0.4 30, 0.4  

Lymph nodes 75, 1.6 57, 1.7 132, 1.7  
Undefined 22, 0.5 14, 0.4 36, 0.5  
Unknown 32, 0.7 30, 0.9 62, 0.8  
Total 4565, 100.0 3381, 100.0 7946, 100.0 

TABLE 1:  Distribution of main organ involvement by sex (2013-2019).

N: Number of patients; 2 Chi-square test.



(highest in 2014). From 2017 to 2019 (1.9 per thou-
sand), it was observed that the incidence of cancer 
tended to increase. The incidence of cancer was 
higher in males than females in all the years exam-
ined (Figure 2). 

DISTRIBUTION Of CANCER CASES  
The number of cancer cases was increasing with age, 
and the age range with the highest number of cases 
was 60-69. It was observed that the number of female 
cases was higher in cancers detected before the age of 
50, while the number of male cases was higher in 
cancers detected after the age of 50 (Figure 3). 

DISTRIBUTION Of PATIENTS’  
SURvIvAL STATUS AND TIMES 
Table 2 presents the distribution of patients’ survival 
status and times according to sex, age, main organ in-
volvement, and treatment. It was determined that 
20.5% of the patients died in 2013-2019 (in all 7-year 
cases). Mortality rate was higher (p<0.001), and life 
expectancy was shorter in males than females 
(p<0.001). When analysed according to age groups, 
the mortality rate under 65 years of age was lower 
(p<0.001) and life expectancy was longer (p<0.001). 
Respiratory system and intrathoracic organs cancers 
were the cancers that caused the most death and 
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FIGURE 1: Distribution of patient’s main organ involvement (2013-2019).



shortened the life span the most (p<0.001). Thyroid, 
skin, and breast cancers were the cancers with the 
highest survival rate (p<0.001). The cancer with the 
longest life expectancy was breast cancer (p<0.001). 
Cancers that underwent surgical treatment were found 
to have better survival and lower mortality, but since 
stage information is not available, this information 
needs to be evaluated with caution (p<0.001) (Table 2). 

MORTALITY 
Cox regression model predicting mortality according 
to patients’ sex and age groups is given in Table 3. 
The risk of mortality was 1.6 times higher in men 

with cancer. It was observed that the risk of cancer 
mortality increased with increasing age. The risk of 
mortality was 1.5 times higher in the 65-74 age 
group, 2.2 times higher in the 75-84 age group, and 
3.4 times higher in those aged 85 and over (Table 3). 

Table 4 shows the Cox regression models pre-
dicting mortality according to treatment type. It was 
determined that the risk of mortality increased 1.8 
times when surgical treatment was not applied. Ra-
diotherapy and chemotherapy did not make a signif-
icant difference in mortality (Table 4). However, 
since stage information cannot be obtained, this in-
formation should be evaluated with caution. 
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FIGURE 2: Distribution of cancer incidence by sex (per thousand).
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 DISCUSSION 
One out of every 5 people in the world is diagnosed 
with cancer during their lifetime, and 1 out of 8 male 
and 1 out of 11 female die from cancer.4 In Türkiye, 
with the increase in the population, the number of 

cancer patients diagnosed annually is also increasing. 
Although statistical comparison was not made, while 
the incidence of cancer in Türkiye was 2.6 per thou-
sand in 2018, it was 2.8 per thousand in 2020.10 Sim-
ilarly, although statistical comparison was not made 
in our study, we observed that the incidence of can-
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Survival status Survival time (day)  
Characteristic Alive (n, %) Dead (n, %) X±SE (95% CI) 
Sex  

Male 3415, 74.8 1151, 25.2 602.5±35.1 (533.8±671.3) 
female 2900, 85.8 480, 14.2 717.8±57.8 (604.6±831.1) 

2=144.245, p<0.001 Log-rank test=106.253, p<0.001 
Age at diagnosis (years)  

<65 3761, 84.8 676, 15.2 801.6±51.4 (700.8±902.3) 
65-74 1583, 76.3 491, 23.7 629.3±37.6 (555.6±702.9) 
75-84 822, 67.8 391, 32.2 392.9±18.7 (356.2±429.6) 
≥85 149, 67.1 73, 32.9 286.7±31.8 (224.3±348.9) 

2=211.439, p<0.001 Log-rank test=262.2, p<0.001 
Main organ involvement  

Oral cavity and pharynx 114, 83.2 23, 16.8 538.9±44.9 (451.0±626.9) 
Digestive organs 1008, 62.7 600, 37.3 394.3±19.9 (355.3±433.4) 
Respiratory system and intrathoracic organs 449, 54.3 378, 45.7 342.0±20.9 (301.1±382.9) 
Bones and joints 25, 62.5 15, 37.5 474.3±84.7 (308.3±640.4) 
Hematopoietic and reticuloendothelial system 86, 70.5 36, 29.5 555.3±49.6 (458.1±652.5) 
Skin 1038, 93.9 68, 6.1 885.7±71.4 (745.8±1025.6) 
Peripheral nerves and autonomic nervous system 3, 75.0 1, 25.0 549.0±0.0 (549.0±549.0) 
Retroperitoneum and peritoneum 16, 61.5 10, 38.5 309.8±57.3 (197.4±422.1) 
Connective tissue, subcutaneous, other soft tissues 66, 78.6 18, 21.4 488.3±49.3 (391.7±584.8) 
Breast 700, 93.1 52, 6.9 1153.3±190.1 (780.8±1525.9) 
female genital organs 379, 88.1 51, 11.9 606.7±42.8 (522.7±690.6) 
Male genital organs 746, 89.1 91, 10.9 772.9±79.9 (616.4±929.4) 
Urinary tract 711, 85.6 120, 14.4 951.4±98.6 (758.0±1144.7) 
Eye, brain, central nervous system’s other parts 138, 65.4 73, 34.6 497.8±43.3 (412.9±582.8) 
Thyroid and other endocrine glands 681, 97.1 20, 2.9 880.1±63.6 (755.4±1004.7) 
Lymph nodes 101, 76.5 31, 23.5 530.9±44.8 (443.1±618.8) 
Unknown 54, 55.1 44, 44.9 259.9±29.2 (202.8 317.2) 

2= 1127.004, p<0.001 Log-rank test=670.495, p<0.001 
Overall 6315, 79.5 1631, 20.5 669.7±30.9 (608.9±730.4) 
Treatment*  

Chemotherapy 1101, 72.1 425, 27.9 611.0±35.9 (540.7±681.4) 
No chemotherapy 2565, 82.9 528, 17.1 768.4±37.6 (694.7±842.2) 

2= 72.513, p<0.001 Log-rank test=0.119, p=0.731 
Surgical 4180, 86.7 643, 13.3 923.8±54.3 (817.3±1030.3) 
No surgical 608, 62.0 373, 38.0 505.8±33.9 (439.2±572.3) 

2= 344.132, p<0.001 Log-rank test=80.249, p<0.001 
Radiotherapy 467, 70.0 200, 30.0 564.3±31.2 (503.2±625.5) 
No radiotherapy 3106, 80.9 732, 19.1 737.6±31.5 (675.8±799.4) 

2=41.241, p<0.001 Log-rank test=0.311, p=0.577 

TABLE 2:  Distribution of patients’ survival status and times according to sex, age, main organ involvement, and treatment.

n: Number of patients; 2 Chi-square test; X: Mean; SE: Standard error; *Those whose treatment type was unknown were not included; CI: Confidence interval.



cer has increased at the regional level in recent years 
(2017-2019). 

According to 2020 data, the most common can-
cers worldwide and in Türkiye are female breast can-
cer and lung cancer (frequency percentages are 
11.7-11.4% in the world, 10.3-17.6% in Türkiye, re-
spectively).4,10 In the studies conducted in İzmir and 
Bingöl, similar to our study, digestive organs cancers 
were the most common cancer according to the sys-
tems.11,12 When evaluated according to gender, the 
most common cancers in male worldwide are lung 
cancer and prostate cancer, while breast cancer and 
lung cancer in female.4 In Türkiye, while the ranking 
in male is the same as in the rest of the world, breast 
and thyroid cancers are in the first 2 ranks in female.10 
The findings in our study were also compatible with 
the data of Türkiye. 

It has been reported that the risk of developing 
cancer before the age of 75 in Türkiye is 29.2% in 
male and 18.4% in female.10 Similar to our study, the 
incidence of cancer in male in Türkiye is significantly 

higher than in female.10 Previous studies in different 
regions of Türkiye (Sivas, Hatay, Van, and İzmir) 
also support this finding.11,13-15 In our country, it has 
been reported that one out of every 4 people before 
the age of 75 is diagnosed with cancer.10 In our study, 
we found that the number of cancer cases increased 
with age and that the number of cases was before the 
age of 70 at most. In the study conducted by 
Haydaroğlu et al., it was found that cancer was seen 
at an earlier age in female than in female, similar to 
our study.11 

In Türkiye, the risk of cancer mortality is higher 
in male than in female.10 As a matter of fact, while 
the risk of cancer-related death before the age of 75 
is 18.2% in male, it is only 8.6% in female.10 These 
findings support the findings in our study. Similarly, 
in a study evaluating the cancer statistics of the 
United States of America 2001-2016, it was found 
that the survival of male was worse than that of fe-
male.16 In previous studies in Türkiye, it was ob-
served that the mortality risk was higher in male 
compared to female, and the survival rate was 
lower.11,12 In our study, we also found that the risk of 
cancer mortality increases, and survival decreases 
with increasing age. In the study conducted in İzmir, 
cancer patients were divided into 2 groups as over 20 
years old and under 20 years old, and it was reported 
that the survival of those under 20 years old was bet-
ter.11 

Although survival from various types of cancer 
has increased, recovery is slower in lung and pancre-
atic cancers; 5-year survival is 18% for lung cancer 
and 8% for pancreas.17 In our study, we determined 
that the cancer that caused the most death and short-
ened the life span was respiratory system and in-
trathoracic organs cancers. Thyroid, skin, and breast 
cancers were the cancers with the highest survival 
rate. Similar results were obtained in studies con-
ducted in İzmir and Bingöl.11,12 As a matter of fact, 
according to 2020 data, it is known that lung cancer 
is the leading cause of cancer-related deaths world-
wide and in Türkiye.4,10 

In our study, the data we found on cancer treat-
ment methods and its effect on survival and mortal-
ity should be evaluated cautiously since stage 
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n B p value HR 95% CI 
Chemotherapy 1,526 1.00 
No chemotherapy 3,093 -0.023 0.731 0.978 0.860-1.112 
Surgical 4,823 1.00 
No surgical 981 0.577 <0.001 1.781 1.567-2.025 
Radiotherapy 667 1.00 
No radiotherapy 3,838 0.045 0.577 1.046 0.894-1.224 

TABLE 4:  Cox regression models predicting mortality  
according to treatment type*.

*Those whose treatment type was unknown were not included; n: Number of patients; 
HR Hazard ratio; CI: Confidence interval.

B p value HR 95% CI 
Sex  

female 1.00 
Male 0.472 <0.001 1.602 1.439-1,785 

Age groups  
<65 1.00 
65-74 0.430 <0.001 1.537 1.368-1.728 
75-84 0.797 <0.001 2.218 1.956-2.516 
≥85 1.219 <0.001 3.383 2.656-4.309 

TABLE 3:  Cox regression model predicting mortality according 
to patients’ sex and age groups (n=7,946).

n: Number of patients; HR: Hazard ratio; CI: Confidence interval.



information could not be obtained. In the study of 
Mete et al., in which they examined cancer cases in 
individuals over 65 years of age, it was found that 
surgical treatment reduced the risk of death, similar to 
our study.12 On the other hand, in the same study, it 
was reported that chemotherapy also reduced the risk 
of death, albeit to a lesser extent.12 Many factors can 
affect survival rates and treatment success rates in 
cancer, and the type, grade, and stage of cancer are 
the 3 main factors affecting survival.18 In a study con-
ducted in patients with lung cancer, it was found that 
chemotherapy did not affect survival in patients with 
high comorbidity scores, and chemotherapy was su-
perior to radiotherapy in patients with low comor-
bidity scores.19 In another study, it was reported that 
the risk of death in cancer patients who underwent 
radical prostatectomy was 6.9 times lower during the 
15-year follow-up period.20 In a study conducted in 
patients with lung cancer, it was shown that survival 
decreases with age and lobectomy increases survival 
in patients under 65 years of age, but surgical treat-
ment does not have an effect on long-term survival 
in patients over 65 years of age.21 

The limitations of our study can be listed as the 
data obtained from the records and the lack of infor-
mation about cancer stages. 

 CONCLUSION 
We observed in our study that the incidence of can-
cer tends to increase, increasing in male and with in-
creasing age. We found that cancer was seen at an 
earlier age in female than in male. Mortality risk was 
higher and life expectancy was shorter in male and in 
advanced age. Systemically, the most common type 

of cancer was digestive organs cancers. The most 
common cancers in male were prostate, skin, and 
bronchopulmonary cancer, respectively. The most 
common cancers in female were breast, thyroid, and 
skin cancers, respectively. Respiratory system and in-
trathoracic organs cancers were the cancers that 
caused the most death and shortened the life span the 
most. Thyroid, skin, and breast cancers were the can-
cers with the highest survival rates. It is important to 
keep detailed records (especially by including the 
stage and treatment protocols) in the follow-up of 
cancer cases. One third of cancers can be prevented 
with primary prevention and one third with secondary 
prevention measures. Only one third of them are tried 
to be kept alive with treatment opportunities. There-
fore, to prevent cancer, it is necessary to give impor-
tance to protective measures for the person and the 
environment. 
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