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ABSTRACT

Testis Cancer (TC) is the most common cancer iB9%ear-old men and with the white Caucasian raldas
cancer consists of 0.7 percent of men’s canceroa#ir the world. The aim of this study is to inge the
relationship between the Age-Standardised Inciddtates (ASIR) and Age-Standardised Mortality REASMR)

of TC with Human Development Index (HDI) and itmponents at the European countries in 2012. Thidystvas

an ecologic study in European countries for assessgine correlation between ASIR and ASMR with Bifid its
details including: Life expectancy at birth, Measays of schooling and Gross National Income (GMN) gapita.
We use correlation bivariate method for assessnieatcorrelation between SIR and SMR with HDI ardd it
components. Data of study was analyzed by SPS84fcth analysis software; the significance leeélthe tests
was considered £0.05. The results of the data investigation shothed the maximum ASIR of TC was observed
respectively in the countries of Norway, Switzetlaand Denmark. Moreover findings showed the higA&MR
was in the countries of Hungary, Bulgaria and FYRcEdonia. The ASIR was positively correlated wibi Equal

to 0.623(p0.001), with Life expectancy at birth equal to @80.001), with the average years of schooling equal
to 0.339(p=0.032) and with country’s Gross Natiofratome (GNI) per capita equal to 0.466(p=0.002 REMR
was negatively correlated with HDI equal to 0.53q®01), life expectancy at birth equal to
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0.598(p<0.001),average years of schooling equal to 0.1089(p%0) and with counter’'s GNI per capita equal to
0.521(0.001). Data from this study shows importance a@figi$iDl and its components as relative factor oa th
ASIR and ASMR of TC.

Keywords: Testis Cancer, HDI, Correlation, Incidence, MatyalEurope.

INTRODUCTION

Testis Cancer (TC) is the most common cancer iB9§ears-old men with the white Caucasian races €ancer
consists 0.7 percent of men’s cancer all over theda[1]. In western societies the TC is the agehnt-1.5 percent
of men’s cancer and 5 percent of all urinary ticer; the annual incidence rate of TC in thes&8es is equal
to 3-6 new cases per 100,000 person at risk[2].ifitidence rate of TC in the past 50 years in tioeddwide has

increased trend, [3]. So that the number of nevesasé TC in the world in 2008 is more than 52008esd(4]; in

2012 it is estimated 55,000 cases [1]. The largesease in the incidence of TC was observed inc&sian white

race while the lowest rate of TC was observed imwbite races [5]. So, the highest incidence of &S occurred
in the west (8.7) and northern Europe (7.2) anddhest incidence has occurred in Asian and Affleas than 1)
in 2012 [3]. Among European countries there istanés difference in the incidence rate of TC [6heTmortality

rate from TC in the past 50 years has decreasdehieloped countries such as Denmark [7], Englamdesy8] and

Scotland [9]. But the reduction in the mortalitygaf TC is not observed in the countries of weshtral and east
Europe [10]. In addition, significant differenceancbe seen in ASIR for TC among white Caucasiae &t non-
white [11-13]. The prognosis of TC in the late1978s been much improved by increasing the surviatd of

patients to 90-95 percent [14]. As a result, frdme 10,000 TC deaths in the word in 2012, only 2@@é@ths

occurred in advanced areas.

In the last 30 years, numerous studies have besfucted to identify the risk factors for TC [15]n@©of these risk
factors is socioeconomic status (SES) [16]. Mosthef studies that have examined the relationshiywden SES
and TC have used social category and educationdisators of SES [15]. In these studies, variossilts were
observed regarding the association among SES anliditg and mortality from TC [17]. For example, anstudy
conducted in Finland, a significant relationshifs ieeen observed between the high socioeconomit ek TC
[18], while in the studies conducted in America &&hmark; no relationship was seen [19-21]. Aleahie studies
in other regions of the world inverse relationsiigs observed [22, 23]. According to our informatioo study has
been done still about the relationship betweenABER and ASMR of TC with HDI and its two components
including: life expectancy at birth and the courgthgvel of income per one person in European aiesitTherefore
in this study, the relationship between the ASIR #5MR of TC with HDI and its components includirigfe
expectancy at birth, the average years of schooling the country’s (GNI) per capita in Europeanrntdes in
2012 has been investigated. We used GLOBOCAN dadatlze human development reports. Also, in theystud
human development index was used as an indicatwad-economic development [24].

MATERIALSAND METHODS

This study was an ecologic study in European casfor appraisal the correlation among age-speaifiidence
rate (ASIR) and age-specific mortality rate (ASMR)th Human Development Index (HDI) and its details
including: Life expectancy at birth, average yeafrschooling and Gross National Income (GNI) pepitza Data
about the ASIR and ASMR for every European coustite year 2012 had gathered from global cancgeptrohat

is available in (http://globocan.iarc.fr/Defaultspx)[25], and Human Development Index (HDI) from rian
Development Report 2013 which include informatidoowat HDI and its details for every country in therd for
year 2012 [26].

Method of estimate the age-specific Incidence awodtatity rates in global cancer project by interoaal agency
for research on cancer

Age-specific incidence rate (ASIR)

The methods of estimation are country specific tiedquality of the estimation depends upon theityuahd on the
amount of the available information for each countn the theory, there are as many methods astgesnand
because of the variety and the complexity of thrasthods, an overall quality score for the incideacd mortality
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estimates combined which is almost impossible taldish. However an alphanumeric scoring systemchwhi
independently describes the availability of inciderand mortality data has been established atdtetry level.
The combined score is presented both with the asitim for each country with an aim of providing eodd
indication of the robustness of the estimation.

The methods for estimating the sex and ASIR of eafar a specific country fall into one of the falling broad
categories, in priority order:

1- Rates projected to 2012 (38 countries)-2- Ma&stent rates applied to 2012 population (20 cows)tri&-

Estimated from national mortality by modelling, whiuses incidence mortality ratios derived fronorded data in
country-specific cancer registries (13 countriesldtimated from national mortality estimated byd®kng which

uses incidence mortality ratios derived from reeordlata in local cancer registries in neighboringntries (9
European countries)-5-Estimated from national nhityteestimates that uses survival models(32 coasj}rb-

Estimated as the weighted average of the locas (@t countries)-7- One cancer registry covering giga country
is used as representative of the country profile ¢buntries)-8-Age/sex specific rates for “all carst were

partitioned using data on relative frequency ofatdnt cancers (by age and sex) (12 countries-{@)+{htes are
those of neighbore countries or registries in tmaesarea (33 countries) [1,27,28].

Age-specific mortality rate (ASMR)

Depending on the degree of details and accurattyeofiational mortality data, six methods have hé#ized in the
following order of priority: 1-Rates projected t612 (69 countries)-2- Most recent rates appliel0b2 population
(26 countries)-3- Estimated as the weighted avedgesgional rates (1 country)-4- Estimated frontiorzal

incidence which estimates by modelling, and couspgcific survival (2 countries)-5-Estimated frorational

incidence that estimates by using survival mod@B dountries)-6-The rates are those of neighbosmgntries or
registries in the same area (3 countries)[1,28,29].

Human devel opment index (HDI)

Human Development Index (HDI) is a composite meaafr indicators along three dimensions includirifg |
expectancy, educational attainment and command theeresources needed for a decent living. All gsoand
regions have seen notable improvement in all HDhponents, with faster progress in low and mediuml HD
countries. Nevertheless, national averages hige leariations in human experience. Wide disparitiegh remain
within countries of both the North and the Southd &ncome inequality within and between many cdesthas
been rising [26].

Ethical issues
The research followed the tenets of the Declaratiddelsinki.

Statistical analysis

In this study, we used the bivariate correlaticetimd for assessment. We calculated the correlagbmeen ASIR
and ASMR with HDI and its details that include Liéxpectancy at birth, Mean years of schooling amds&
National Income (GNI) per capita. Statistical sfggaince was assumed by P<0.05. All reported P-gahare two-
sided. Statistical analyses were performed usir§SS®ersion 15.0, SPSS Inc.).

RESULTS
Overall in 2012, European countries have recordést new cases of TC, in that the 5 countries thighhighest
number of cases are as follow: Germany with 403kgaltaly with 2664 cases, France (metropolitaitf) 2332

cases, the united kingdom with 20163 cases, Rug$sderation with 1330 cases, that these five caemtiotally
have allocated 12520 cases (58.14%) of new casE€ tf themselves.
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Tablel. Number, crude, and ASIR of TC in European countriesin 2012

Testis - Estimated incidence, all ages Testis - Estimated mortality, all ages

Population Numbers | Crude Rate | ASR (W) Population Numbers | Crude Rate | ASR (W)
Norway 31z 12.€ 12.2 Bulgarie 41 1.1 0.c
Switzerland 453 11.9 12.1 Hungary 50 1.1 0.9
Denmark 336 12.1 11.9 FYR Macedonia 10 1.0 0.8
Hungary 566 12.0 10.9 Belarus 41 0.9 0.7
Slovenia 111 11.1 10.8 Croatia 18 0.9 0.7
German 4031 10.C 9.7 Bosnia Herzegovir 15 0.& 0.7
Slovakic 284 10.7 9.2 Serbie 39 0.t 0.7
Ireland 216 9.4 9.3 Slovakia 18 0.7 0.6
Croatia 194 9.2 8.8 Ukraine 133 0.6 0.5
The Netherlands 709 8.5 8.7 Poland 116 0.6 0.5
Italy 2664 8.9 8.7 Republic of Moldovg 10 0.6 0.5
Czech Republ 49€ 9.€ 8.€ Russian Federatit 39¢ 0.€ 0.t
Luxembourt 22 8.4 8.2 Sloveni: 5 0.t 0.t
Austria 368 8.9 8.2 Estonia 3 0.5 0.5
France (metropolitan 2332 7.5 7.6 Romania 63 0.6 50
Iceland 12 7.3 7.2 Austria 25 0.6 0.5
Sweden 329 6.9 7.0 Czech Republic 30 0.6 0.4
Malta 16 7.7 6.¢ Latvia 6 0.€ 0.4
United Kingdon 2162 7.C 6.8 Switzerlant 19 0.E 0.4
Bulgaria 220 6.2 6.2 Greece 27 0.5 0.4
Portugal 302 5.8 6.0 Denmark 11 0.4 0.3
Belgium 300 5.7 5.8 Norway 12 0.5 0.3
Finland 144 5.4 5.7 Albania 7 0.4 0.3
Serbia 285 5.8 5.5 Cyprus 2 0.3 0.3
Poland 939 5.1 4.7 The Netherlands 26 0.3 0.3
Montenegro 14 4.5 4.6 Portugal 18 0.3 0.3
Latvia 55 5.3 4.6 France (metropolitap) 98 0.3 0.3
FYR Macedonia 51 4.9 4.4 Germany 146 0.4 0.3
Albania 75 4.6 4.3 Lithuania 5 0.3 0.3
Cyprus 28 4.9 4.2 Italy 82 0.3 0.2
Estonia 23 3.7 35 Ireland 5 0.2 0.2
Spain 823 3.6 35 Belgium 13 0.2 0.2
Bosnia Herzegovina 59 3.3 3.0 United Kingdom 64 0.2 0.2
Romania 340 33 2.9 Sweden 9 0.2 0.2
Belarus 131 3.0 2.6 Spain 42 0.2 0.1
Ukraine 570 2.8 25 Finland 4 0.2 0.1
Greece 157 2.8 25 Iceland 0 0.0 0.0
Lithuania 34 2.2 2.0 Montenegro 0 0.0 0.0
Republic of Moldova 37 2.2 2.0 Luxembourg 0 0.0 0.0
Russian Federation 1330 2.0 1.7 Malta 0 0.0 0.9

Among European countries, five countries with thghbst ASIR of the TC are as follow; Norway with.22er
100,000, Switzerland with 12.1 per 100,000, Denmwitk 11.9 per 100,000, Hungary with 10.9 per 000, and
Slovenia with 10.8 per 100,000, respectively. Foauntries with the lowest ASIR of the TC were Rassi
Federation with 1.7 per 100,000, Republic of Molaavith 2 per 100,000, Lithuania with 2 per 100,008raine
with 2.5 per 100,000, and Greece with 2.5 per 1@0,0espectively. The number, crude rates and AStRe TC in
European countries based on sex are presentedla ITaThe countries with the highest and lowestRAB both
sexes are observable in Table 1, Figure 1 and Map 1
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Map 1: Distribution of the ASIR of TC in European countriesin 2012

On the other hand in Europe countries in 2012, l&k®s of deaths occurred due to TC, that amomg the five
countries with the highest number of death as arf®liows; Russian federation with 399 cases, Gegnweith 146
cases, Ukraine with 133 cases, Poland with 116scasd France (metropolitan) with 98 cases, thatettfare
countries totally have allocated 892 cases (55.3%dgath cases of TC to themselves.

In European countries, the five countries with tinghest ASMR from TC are as follows: Bulgaria wiit®% per
100,000, Hungary with 0.9% per 100,000, FYR Macéaavith 0.8% per 100,000, Serbia with 0.7% per @00,
and Croatia with 0.7% per 100,000, respectivelmilairly, the five countries with the lowest ASMPofn TC are as
follow: Malta, Luxembourg, Montenegro, ice land WilSMR that is equal to 0 and Finland with ASMRttie
equal to 0.1 per 100,000 (Table and Figure numtzrdlMap number 2).

Mortality ASR
Male
Europe

29
_

AN
a -
(I

Testoular caner

B ose+

B 048054

B ozvoass

[ arroz2e

=017

Mo Data

Source: GLOBOCAN 2012 (IARC)

Map 2: Distribution of ASMR of TC in European countriesin 2012

In 2012, the number of 21548 new cases of TC wbsemved in the European countries, that the nurob20741
cases(96.25%) are in the age group below 65 yddranal 807 cases, (03.75%) are in the age groweéts old
and more. According to the forecasts it is exptthat in the years 2015,2020,2025,2030,2035 thebeu of new
cases respectively be equal to 21175,20555,200912189206 which shows that over these years cordparthe
year 2012. The number of new cases of TC respégtieduced to 373, 993, 1457, 1876 and 2342 casdact,
over these years compared to the year 2012, théewunf new cases respectively has been reducedr8%61
4.60%, 06.76%, 08.70% and 10.88%. Although, itredjcted that the number of new cases of TC has texhiced
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between the years 2012 and 2035, but it is expebtdhis reduction will be more in the age grdughow 65 and
in the age group 65 and more number of new cademuereases.

Testis, all ages
14

13 M Incidence
12 Il Mortality
1"

10

©

ASR (W) per 100,000

O = N w b o~ @

Figure 1: ASIR and ASMR from TC in European countriesin 2012

Table 2: Estimated number of morbidity and mortality from TC in Europe in 2012-2035

Year Agegroup Estimated number of new cancers | Agegroup | Estimated number of cancer deaths
2012 2154t 1612
ages < 65 20741 ages < 64 1221
ages >= 65 807 ages >= §5 391
2015 21175 1619
ages < 65 20316 ages < 64 1207
ages >=6 85¢ ages >=6 412
Demogr aphic change -373 7
ages < 65 -425 ages < 65 -14
ages >= 65 52 ages >= g5 21
2020 20555 1623
ages < 65 19616 ages < 64 1174
ages >= 65 939 ages >= 85 449
Demogr aphic change -993 11
ages < 65 -1125 ages < 65 -47
ages >= 65 132 ages >= g5 58
2025 20091 1644
ages < 65 19061 ages < 64 1149
ages >= 65 1030 ages >= 65 495
Demogr aphic change -1457 32
ages < 65 -1680 ages < 65 -72
ages >= 65 223 ages >=§5 104
2030 19672 1666
ages < 65 18545 ages < 64 1120
ages >= 65 1127 ages >= 65 546
Demogr aphic change -1876 54
ages < 65 -2196 ages < 65 -101
ages >= 65 320 ages >=§5 155
2035 19206 1683
ages < 65 18002 ages < 64 1092
ages >= 65 1204 ages >= 65 591
Demogr aphic change -2342 71
ages < 65 -2739 ages < 65 -129
ages >= 65 397 ages >=§5 200

Population forecasts were extracted from United Nations, World Population prospects, the 26dvisior.
Numbers are computed using age-specific rates an@sponding populations for 10 age-groups.
GLOBOCAN 2012 (IARC) - 15.3.2016
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Also, in 2012, the number of 1612 cases of deathevedserved in European countries that among th2?d 1
case(75.74%) were in the age group below 65 yeais381 cases, (24.26%) were in the age group 66areh
more. According to the forecasts it is expected ithéhe years 2015,2020,2025,2030 and 2035 thebeuwf death
cases respectively be equal to 1683,1666,1644,a6@3.619 cases which shows that over these yeansazed to
2012 the number of deaths from the disease respbctvill reduce to 7,11,32,54,71 cases. Althougis expected
that the number of deaths from TC reduces betw®a2 2nd 2035, but it is expected that this reduactidl be
observed more in the age group below 65 and imgeegroup 65 and more number of deaths will inegas

In the table number 3 the respective value of tid &hd its components has been shown for each oidean
countries that are arranged according to the HB&xn Thus in European countries in terms of HDdl&ssified as
follows, so that 29 countries in the HDI classified very high category ,9 countries in high catggand 2
countries in the medium category.

Table3. Human development index (HDI) in Eur opean countriesin 2012

Human Development Life expectan Mean Year of Gross national income
HDI status POPULATION Index(HDIp) at Eirth i schooling (GNI) per capita
Norway 0.955 81.3 12.6 48688
The Netherlands 0.921 80.8 11.6 37282
Germany 0.92 80.6 12.2 35431
Ireland 0.916 80.7 11.6 28671
Sweden 0.916 81.6 11.7 36143
Switzerlant 0.91¢ 82.t 11 4052
Iceland 0.906 81.9 10.4 29176
Denmark 0.901 79 11.4 33518
Belgium 0.897 80 10.9 33429
Austria 0.895 81 10.8 36438
France (metropolite 0.89¢ 81.7 10.€ 3027
Finlanc 0.89: 80.1 10.2 3251(
Slovenia 0.892 79.5 11.7 23999
) Spain 0.885 81.6 104 25947
Veégvggm‘gta” Italy 0.881 82 101 26158
Luxembourg 0.875 80.1 10.1 48285
United Kingdon 0.87¢ 80.1 9.4 3253¢
Czech Republ 0.87: 77.¢ 12.2 22067
Greece 0.86 80 10.1 20511
Cyprus 0.848 79.8 9.8 23825
Malta 0.847 79.8 9.9 21184
Estonia 0.846 75 12 17402
Slovakie 0.8¢ 75.€ 11.€ 1969¢
Hungan 0.837 74.€ 11.7 1608¢
Poland 0.821 76.3 10 17776
Lithuania 0.818 72.5 10.9 16858
Portugal 0.816 79.7 7.7 19907
Latvia 0.814 73.6 11.5 14724
Croatia 0.805 76.8 9.8 15419
Belaru: 0.79: 70.€ 11.5] 1338t
Montenegro 0.791 74.8 10.5 10471
Russian Federation 0.788 69.1 11.7 14461
igh h Romania 0.786 74.2 10.4 11011
d“;\? do’;‘r:]“earﬂ Bulgaria 0.782 73.6 10.6 11474
Serbia 0.769 74.7 10.2 9533
Albania 0.749 77.1 10.4 7822
Ukraine 0.74 68.8 11.3 6428
Bosnia Herzegovina 0.735 75.8 8.3 7713
M edium human Republic of Moldova 0.66 69.6 9.7 3319
development FYR Macedonia 0.59 69.6 5.6 3557
ASIR and HDI

Between the ASIR of TC and HDI is a positive catieln equal to 0.623, this relationship was st#ticagnificant
(p<0.001). Also between the components of the HDI AB(R is a positive correlation. So that the ASIRhwlife
expectancy in birth had positive correlation eqteal0.602(p0.001), with the average years of education had
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positive correlation equal to 0.339(p=0.032), andhwGNI per capita had positive correlation equal t
0.466(p=0.002) (figure 2).

ASMR and HDI

On the other hand between the ASMR of TC and HI2 isegative correlation equal to 0.537, this asdimei was
statistically significant (0.001). Also between the components of the HDI AB§IR was a negative correlation,
so that the ASMR with life expectancy at birth lmasegative correlation equal to 0.598§001), with the average
years of education had a negative correlation etud.107(p=0.510), and with GNI per capita hadegative
correlation equal to 0.521£0.001) (figure 3).
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Figure3: Correlation between HDI and ASMR for TC in European countriesin 2012
DISCUSSION

In the present study the relationship between tB&RAand ASMR of TC with HDI and its three comporsewere
examined in European countries in 2012. We fouatl letween the ASIR of TC and HDI and its compon&ds a
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positive correlation and between the ASMR of TC &ffi2l and its components was a negative correlaidso, it
is anticipated that between 2012 and 2035, the eurmbnew cases and the number of deaths from TiBerage
group below 65 years has been declined and ingagwup of 60 and more has been increased.

According to our information no studies has beenedabout the relationship between the ASIR and ASNIRC
with HDI and its two components including: life eqtancy at birth and country’s GNI per capita irrdpean
countries. But about the relationship between tioédence rate of TC and third component of HDI \khis the
average years of schooling across these counseesyal studies have been conducted, the resustsnoé of these
studies showed the direct link between the risk Gfincidence and high levels of education. For examin a
study conducted by Rimpeld AH in 1987 in Finlandjract relationship was observed between the ABIRC and
high level of education [18]. Also, in a study coited in England by Swerdlow and et al in a 199djract
relationship was observed between the risk of TeCthr high level of education [16]. In another stadnducted in
Germany by Schmeisser in 2013, also the same sesalte observed [17]. This is while according teeotstudies
conducted in other European countries no relatipnsias obseved between the incidence rate of TCtlamdevel
of education or even this relationship is invenrsesome researches. So that in a study conductBeémmark by
Moller and et al, in 1996 there is no relationshgiween TC risk and level of education [21]. Simjlan another
study conducted by Marsa and et al in Denmark @82@lso no relationship was observed betweennitidgénce
rate of TC and education level [20]. In anothedgtoonducted by Pukkala and et al in Finland in2@Be reduced
incidence rate of TC in people with high socialssland increased incidence rate in people withdowval class
was observed [23].

In the present study, the probable cause of therebd direct correlation between the ASIR of TCwHIDI and its
components could be that in countries with highesels of HDI, diagnostic and screening programs daee
formally and with better facilities and equipmehan those in the lower level of HDI. So in theserddes, the
likelihood of identifying and patients reporting isore. On the other hand the probable cause ofrnerse
relationship and reduced level of mortality witleiease in HDI could be due to patient’s accessddical facilities
and equipment’s and better care in these countrés countries with lower levels of HDI.

The limitation of this study was the observed d#feces in the ASIR and ASMR of TC in European coest
which could be due to different quality of collesti methods and data reporting, and also acces#févedt

methods of diagnosis and care among these countrisfiould also be noted that this study is aslaggcal study
and its results can be interpret only at the pdmridevel and attribution of the results of thisdy to individual
levels lead to occurrence of ecological fallacy.

This study also has some advantages. The firstnéalye is that we studied all European countriegth8alata have
perfect integrity. The second advantage is thatfiodings showed the introduction of HDI and itsngmonents as
risk factors for ASIR and ASMR of TC in Europearuntries which can help determining the risk factofshis
disease more. The third advantage is the noveltfingings because we couldn’t find a study thatvehdhe
relationship between the ASIR and ASMR of TC witBIHand its components. Accordingly, it is proposkdt
similar studies in other parts of the word shoudddone so that the relationship hypothesis betweeincidence
and mortality rate of TC and HDI in these regioaa be examined.

CONCLUSION

According to the results of this study, betweenAlsR of TC with HDI, life expectancy at birth, tleererage level
of education and GNI per capita are positive catieh. Also, between ASMR of TC with HDI, life exgtancy at
birth, the average level of education and GNI @gita is a negative correlation. So the data friois study shows
the importance of using HDI and its componentsaatofs affecting the ASIR and ASMR of TC.
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