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Abstract – Objective: Testicular cancer is the most common cancer among male, which occurs 
between 15-44 years. It is essential to know the incidence, mortality, and risk factors of this disease 
for proper health planning and effective interventions to reduce its incidence. Therefore, the pres-
ent study aimed to investigate the incidence and mortality of testicular cancer and its risk factors 
worldwide.  

Materials and Methods: The present study reviewed published English studies by searching 
the databases namely PubMed, Google Scholar and Web of Science until the 2018. The search strat-
egy included the keywords of “Testicular cancer”, “Epidemiology”, “Incidence”, “Mortality “, “Risk 
factors”, and “the world”. We investigated studies on the incidence, mortality and risk factors of 
testicular cancer. 

Results: The incidence of testicular cancer was much lower in Asian, African and Central Amer-
ican countries than European one. The age-standardized incidence rate (ASIR) of testicular cancer 
was 1.5 per 100,000 people in the world. The highest incidence rate was observed in Europe (7.2-
8.7) and the lowest incidence in Africa (0.3-0.6) and Asia (0.4-1.7). The incidence of testicular can-
cer has increasing trend in Europe and the United States. 

Conclusions: The highest incidence of this disease was observed in Europe, but the lowest one 
was in Asia and Africa. Due to the growing incidence of this disease worldwide and the difference 
in disease trend among populations, further studies on epidemiological characteristics is needed to 
better understanding of its related risk factors.
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INTRODUCTION

Cancer is the most common health problem. It is 
forecasted that the annual cancer incidence will 
reach over 20 million worldwide by 20201-2. Testic-
ular cancer is the most common cancer of the gen-

ital system in men3. Around 50,000 new cases and 
10,000 deaths from testicular cancer are annually 
diagnosed around the world4. The standardized in-
cidence and mortality rate of testicular cancer was 
equal to 1.5 and 0.3 per 100,000 people in 20125. 
It is worthwhile to mention here that the incidence 
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incidence of this disease will occur among Span-
iards in the United States17.

MORTALITY

It is estimated that 380 deaths from testicular can-
cer occurred in 20157. The age-standardized mor-
tality rate (ASMR) of testicular cancer was 0.3 per 
100,000 people worldwide and the highest age-stan-
dardized mortality rate for this cancer was 0.7 per 
100,000 people in Western Asian regions, but the 
lowest mortality rate was equal to 0.1 in East Asian 
regions16.

RISK FACTORS 
OF TESTICULAR CANCER

GeoGraphical location 
The incidence of testicular cancer varies and de-
pends on regional differences. It is reported as 0.4 
per 100,000 people in Africa, 0.7 in Asia, 5.6 in Eu-
rope, 5 in Oceania, and 5 in the United States. In 
northern Europe, the incidence rate in Denmark and 
Norway was 2 times higher than that of in Sweden 
and 4 times higher than that in Finland18. 

race/ MiGration 
Despite the fact that testicular cancer models wide-
ly vary among countries, the incidence of this dis-
ease was higher among whites than other races19, 
so that the incidence of testicular cancer among 
white Americans was four times higher than blacks 
ones18. An increase in the incidence of this disease 
in the European race could indicate the industrial-
ization of lifestyles or more exposure to environ-
mental risk factors due to the industrialization. The 
increasing trend of the incidence of disease in Chile, 
Argentina, and Brazil in Central and South America 
could be attributed to the large number of Europe-
ans migrating to these areas. The risk of disease in 
Swedish men was greater than men who migrated 
from Finland to Sweden20. Furthermore, immi-
grants from non-European countries to Denmark 
also demonstrate a lower incidence of disease than 
the indigenous population of country21. 

econoMic- Social StatuS 
The Human Development Index (HDI) is one of the 
best and most suitable indices of the economic and 
social status of societies. Several studies8-22 inves-
tigated the relationships between the HDI and the 
incidence and mortality of testicular cancer; these 
studies indicated that an increase in the HDI level 
enhanced the incidence of testicular cancer5, conse-
quently, testicular cancer is known as the disease of 

of this disease has risen in European countries and 
the United States in recent years6. The incidence 
of testicular cancer per 100,000 people was equal 
to 6.7 among the white men, 1.5 among the Amer-
ican black men, and 4.9 among the Spanish men7. 
However, the incidence of testicular cancer was 
much lower in Asia8, Africa9 and Central America10 
than European countries. In Asian countries, the 
highest standardized incidence rates of testicular 
cancer were reported in Israel (4.9), Georgia (3.3), 
Turkey (3.2), Lebanon (2.4), and Kazakhstan (2.4 
per 100,000 people)8. Prevention and early diagno-
sis of diseases are important factors in controlling 
and increasing the cancer patients’ survival rate11. It 
is significant to note that, despite the elevated inci-
dence of this disease, an appropriate prognosis and 
a survival rate of 95%, suggest improvement in the 
survival of this disease in recent decades13-12. Two 
factors, the incidence and mortality, are main epide-
miologic factors in assessing the burden of disease 
among the public14. It is essential to know the inci-
dence, mortality and risk factors of this disease for 
proper health planning and effective interventions 
to reduce the incidence rate of disease; hence, the 
present study aimed to investigate the incidence and 
mortality from the testicular cancer and its risk fac-
tors worldwide. 

MATERIALS AND METHODS

The present study reviewed published English stud-
ies by 2018 through searching the databases namely 
PubMed, Google Scholar and Web of Science. The 
search strategy included the keywords of “Testicular 
cancer”, “Epidemiology”, “Incidence”, “Mortality 
“, “Risk factors”, and “the world”. We investigated 
studies on the incidence, mortality and risk factors 
of testicular cancer. 

INCIDENCE RATE 

In 2015, 8430 new cases of testicular cancer occurred 
worldwide, and more than 0.5% was observed in the 
United States. In general, testicular cancer accounts 
for about 1% of men’s cancers around the world15. 
The age standardized incidence rate (ASIR) of this 
cancer is 1.5 cases per 100,000 people worldwide. 
This rate is 7.2 in European countries, 6.8 in Aus-
tralia and New Zealand, from 0.3 to 0.6 in African 
countries, and 0.4 to 1.7 in Asian countries16. It is 
predicted that the incidence of testicular cancer will 
increase among all races and ethnic groups from 
2013 to 2026. As long as expected incidence of this 
disease will annually increase by about 3.96% in the 
United States from 2013 to 2026; hence, the highest 
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occupation 
The incidence of testicular cancer is higher in men 
who work manually. Metalworkers, farmers, equip-
ment technicians24, leather industry workers26, and 
those who are touch with chemical substances such 
as chemical fertilizers, phenols and foams, are at 
greater risk for testicular cancer24. Firefighters and 
carpenters, with an incidence of 1.6 and 2.4 per 
100,000 people, are the only ones with a significant 
incidence of testicular cancer 31. 

cryptorchidiSM 
Cryptorchidism is one of the common diagnostic 
problems in male infants and is also a major risk 
factor for testicular cancer and infertility in males 
later. 2-4% of boys have unilateral or bilateral 
Cryptorchidism worldwide and 10% of all men with 
testicular cancer have a history of Cryptorchidism32. 

cheMicalS 
Chemicals like pesticides such as Aldrin, Dilderin, 
Enderin, DDT Toxins, Dichlorodiphenyldichloro-
ethylene (DDE) and polycarbonate are associated 
with the incidence of testicular cancer due to repro-
ductive disorders in men and endocrine disruption26. 

anthropoMetric MeaSureMentS 
Several studies have reported a reverse relationship 
between weight and anthropometric index (body 
mass index (BMI)). There is a positive relationship 
between height and testicular cancer. In fact, this 
disease appears in tall men perhaps due to more cal-
orie intake during the childhood and the influence 
of puberty hormones on testicular cancer33,34. 

horMoneS

Testicular cancer is related to hormones, so that its 
incidence is markedly elevated as the puberty be-
gins35. According to a meta-analysis study, the pre-
cocious puberty does not affect the incidence of tes-
ticular cancer, whereas the late puberty can reduce 
the risk of this disease36. 

Molecular abnorMalitieS

Generally, 25% of testicular cancer susceptibility is 
due to genetic factors. The molecular abnormalities 
associated with testicular cancer include anaplastic, 
an addition or a loss of some specific chromosomal 
regions, such as the presence of 12p isochromosome, 
addition in chromosomes 1, 2p, 7, 8, 12, 14q, 15q, 17q, 
21q, X, or deletion in chromosomes 4.5 11q, 13q,18q2. 
(37), Also, 90-95% of testicular tumors are produced 
by increasing the sex cells that are used to produce tu-
mor gonadostroma38 and are divided into three catego-
ries :(a) prepubertal teratoma-yolk sac tumor, (b) semi-
noma and nonseminoma, (c) spermatocytic seminoma. 
Prepubertal tumors are created before puberty, while 

rich societies18. The incidence of disease was 5.4 in 
areas with a very high HDI, 2 in areas with a high 
HDI, 0.5 in areas with a medium HDI, and 0.4 in 
areas with a low HDI 8-22. 

Education 
Education is associated with the risk of testicular 
cancer, so that people with higher education show 
a higher incidence of disease than others23. On the 
other hand, the low level of education is associated 
with a delay in diagnosis of this cancer24. 

aGe

The highest number of new cases of testicular cancer 
occurred in the age group of 15-44 years25, so that 15% 
of cases occurred in 45-year-old men, while only 1% of 
cases were seen in boys less than 15 years of age26. In 
Africa, 90% of new cases of testicular cancer occurred 
from 20 to 54 years of age27. Also, it is reported that in 
Ireland, 91% of new cases was seen in the age group of 
50 and younger28. In 2012, 55266 new cases of testicu-
lar cancer were diagnosed worldwide. 52305 (94.64%) 
were in the age group of 65, and 2961 (36%) in people 
over the age of 65. Accordingly, new cases of testicular 
cancer in the world will include 60007, 62903, 65827, 
and 68351 people in 2020, 2025, 2030 and 2035, re-
spectively. Furthermore, the mortality from this can-
cer will be 11790, 12781, 13487 and 14886 cases in the 
mentioned years. The increasing incidence and mor-
tality of this disease is an important point in this re-
gard; hence, there is a need for disease diagnosis at its 
early stages to improve the quality of life and survival 
rate of these patients1. 

FaMily hiStory

Approximately 2% of new cases of testicular cancer 
occurred among family members of patients with 
this cancer29, so   that the incidence of disease was 
8 and 4 times higher in brothers and sons of men 
with testicular cancer than other people. On the oth-
er hand, the age-standardized incidence rate (ASIR) 
in twin men was 37.5 per 100,000 people26. 

ViruSeS

About 12.1% of diagnosed viruses are associated 
with a variety of cancers. Besides the highest per-
centage of cancers by viruses observed in young 
and middle-aged people. It should be noted that 
there is a significant association between the expo-
sure to carcinogenic factors and socioeconomic sta-
tus in individuals and societies. Since, the testicular 
cancer occurs at the ages of 15 to 40 as well as in the 
upper economic classes. It is important to mention 
here that viruses can cause cancer with decades of 
delay. Accordingly, the odds ratios (OR) for testicu-
lar cancer with EBV, CMV, B19 and HIV are equal 
to 4.8, 1.85, 2.86, and 1.7930. 



4

TESTICULAR CANCER IN THE WORLD: AN EPIDEMIOLOGICAL REVIEW

conFlict oF intereSt: 
The Authors declare that they have no conflict of interests

REFERENCES

  1. Ghafari M, Mohammadian M, Valipour AA, Moham-
madian-Hafshejani A. The future prospects of testis 
cancer in the world. Iran J Public Health 2017; 46: 
1750-1751.

  2. Eskandari-Torbaghan A, Kalan-Farmanfarma K, Ansari-
Moghaddam A, Zarei Z. Improving breast cancer pre-
ventive behavior among female medical staff: the use 
of educational intervention based on health belief 
model. Malays J Med Sci 2014; 21: 44-50.

  3. Paoli D, Gallo M, Rizzo F, Spano M, Leter G, Lombardo 
F, Lenzi A, Gandini L. Testicular cancer and sperm DNA 
damage: short and long term effects of antineoplastic 
treatment. Andrology 2015; 3: 122-128.

  4. Pierorazio PM, Albers P, Black PC, Tandstad T, Hei-
denreich A, Nicolai N, Nichols C. Non–risk-adapted 
surveillance for stage I testicular cancer: critical review 
and summary. Eur Urol 2018; 73: 899-907. 

  5. Valipour AA, Mohammadian M, Mohammadian-
Hafshejani A, Farsani SI. Forecasting the Incidence of 
Testis Cancer in Europe from 2012-2035. Iran J Public 
Health 2017; 46: 1448-1449.

  6. Huyghe E, Plante P, Thonneau PF. Testicular cancer 
variations in time and space in Europe. Eur Urol 2007; 
51: 621-628.

  7. Smith S, Janitz A, Campbell J. Epidemiology of testicu-
lar cancer in Oklahoma and the United States. J Okla 
State Med Assoc 2016; 109: 385-390.

  8. Sadeghi M, Ghoncheh M, Mohammadian-Hafshejani 
A, Gandomani HS, Rafiemanesh H, Salehiniya H. In-
cidence and mortality of testicular cancer and rela-
tionships with development in Asia. Asian Pac J Cancer 
Prev 2016; 17: 4251-4257.

  9. Trabert B, Chen J, Devesa SS, Bray F, McGlynn KA. 
International patterns and trends in testicular cancer in-
cidence, overall and by histologic subtype, 1973–2007. 
Andrology 2015; 3: 4-12.

 10. Boccellino M, Vanacore D, Zappavigna S, Cavaliere C, 
Rossetti S, D’Aniello C, Chieffi P, Amler E, Buonerba C, 
Di Lorenzo G, Di Franco R, Izzo A, Piscitelli R, Iovane 
G, Muto P, Botti G, Perdonà S, Caraglia M, Facchini G. 
Testicular cancer from diagnosis to epigenetic factors. 
Oncotarget 2017; 8: 104654-104663.

 11. Farma KKF, Jalili Z, Zareban I, Pour MS. Effect of educa-
tion on preventive behaviors of breast cancer in female 
teachers of guidance schools of Zahedan city based on 
health belief model. J Educ Health Promot 2014; 3: 
77-86.

 12. McNally RJ, Basta NO, Errington S, James PW, 
Norman PD, Hale JP, Pearce MS., editors. Socioe-
conomic patterning in the incidence and survival 
of teenage and young adult men aged between 
15 and 24 years diagnosed with non–seminoma 
testicular cancer in northern England. Urol Oncol 
2015; 33: 506-514.

 13. Rosen A, Jayram G, Drazer M, Eggener SE. Global 
trends in testicular cancer incidence and mortality. Eur 
Urol 2011; 60: 374-379.

 14. Rosen A, Jayram G, Drazer M, Eggener SE. Global 
trends in testicular cancer incidence and mortality. Eur 
Urol 2011; 60: 374-379.

 15. Filippou P, Ferguson JE, 3rd, Nielsen ME. Epidemiology 
of prostate and testicular cancer. Semin Intervent Ra-
diol 2016; 33: 182-185.

seminomas and non-seminomas may expand after 
puberty, and the third group (spermatocytic semino-
ma) is created in older men39. Immunohistochemistry 
analysis on seminomas and non-seminomas tumors 
indicates a decrease in the amount of p53 protein in 
seminomas and its increase in non-seminomas in most 
samples. In metastatic testicular cancer, the level of 
p53 is significantly reduced40.

phySical actiVity

Childhood physical activity reduces the incidence of 
testicular cancer in the adulthood. Playing various 
sports at the ages of 16 to 20 has the preventing ef-
fect on the testicular cancer26. 

nutrition 
A high-fat diet is associated with the elevation in in-
cidence of cancer41. This association is increased by 
consumption of dairy products especially milk and 
cheese42. It has been cited that the incidence of tes-
ticular cancer has increased due to the high intake 
of milk and cheese in Scandinavian countries, but 
the low daily intake of dairy products in Asian and 
European countries is associated with a reduction in 
the incidence of testicular cancer43. 

SMokinG 
Some other studies have reported the association 
between mothers’ smoking and testicular cancer in 
their offspring44. As it is showed in various stud-
ies, 16.3% of women smoke during the pregnancy 
worldwide45. There is a strong geographical correla-
tion between smoking in women and the incidence 
of testicular cancer in Northern Europe countries44. 
 

CONCLUSIONS

The present study aimed to investigate the incidence 
and mortality of testicular cancer in the world and its 
relationship between risk factors and the incidence of 
testicular cancer. The research findings indicated that 
the age-standardized incidence rate (ASIR) of testic-
ular cancer was equal to 1.5 cases per 100,000 peo-
ple worldwide and the highest incidence rates were 
observed in Europe (7.2-8.7), as well as Australia and 
New Zealand (6.8), and the lowest rates observed in 
Africa (0.3-0.6) and Asia (0.4-1.7). The most important 
risk factors for testicular cancer were viruses, hormon-
al factors, chemicals, age, geographical distribution, 
race, socioeconomic factors, education, smoking, nu-
trition, physical activity, occupation, and immigration. 
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