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Colon cancer: An epidemiological study in Northern Greece.
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ABSTRACT: Colorectal or colon cancer is the third most common form of cancer with 655,000 deaths worldwide per year
and the second leading cause of cancer-related death in the Western world.

A variety of risk factors have been linked to colon cancer including genetic factors (age, sex and hereditary mutations of
repair enzymes genes), environmental exposures, daily life habits (diet, smoking, obesity and sedentary habits) and inflam-
matory conditions of the digestive tract.

The present research is a retrospective epidemiological study concerning 280 patients with colon cancer who were hospitalized
at Theagenion Cancer Hospital of Thessaloniki during 2006, 2007 and 2008. They were classified according to their age, sex,
place of residence, occupation and tobacco consumption. The results revealed that 58.57% were males and 41,43% females,
82,49% of the patients were older than 60 years of age, 38,93% were urban and 60% rural district inhabitants. Pensioners
represented 47,50%, farmers 18,93%, housekeepers 13,57%, employers or free lancers 10,71%. For the rest 9,29% no in-
formation has been recorded. Regarding the consumption of tobacco, 16,79% of them were smokers, 34,64% non smokers,
whereas there was no information about the smoking habits of the remaining (48,57%).

The results of this research with respect to age and sex of the patients are in agreement with bibliographical data, but conclu-
sions can not be drawn about the connection between occupation and colon cancer onset. The fact that among the patients the
non smokers were more than smokers, which is in contrast with the international data, could be attributed to the insufficiency
of respective information for 48,57% of the patients. The unexpectedly higher frequency of colorectal cancer appearance
among rural district inhabitants rather than among urban district inhabitants should be researched as soon as possible.

The deficiency of information about fundamental risk factors of colon cancer, as genetic and environmental factors and life-
style among Greek population requires the continuation and the extension of this epidemiological study, because prevention
is the best cure and epidemiological studies have offered substantial contribution to prevention.
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INTRODUCTION

Colorectal cancer is a multifactorial disease. The
most important factor that contributed to the recent
decrease of colorectal cancer cases is early detection
through widely applied screening programs in devel-
oped countries'.

Colon cancer remained the third most common
cause of cancer related mortality during 2008 in the
United States. The American Cancer Society esti-
mated that in 2008 about 149.000 individuals were
diagnosed with colorectal cancer and approximately
50.000 died from this disease in the United States.

Furthermore according to the World Health Organi-
zation 940,000 individuals were diagnosed with this
type of cancer worldwide and 492,000 died in 20032

The lifetime risk of onset colorectal cancer is es-
timated about 7%, but certain factors elevate an indi-
vidual’s risk of developing this malignant disease such
as heredity, age, previous history of cancer related dis-
eases, existence of colon polyps, exposure to viruses,
environmental conditions, kind of diet, consumption
of tobacco and alcohol’.

Genetic factors have the greatest correlation to this
malignancy*. Familial adenomatous polyposis (FAP)
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carries about 100% lifetime risk to be evolved to col-
orectal cancer.

Increased is the probability of a person who has
been previously diagnosed and treated for colorec-
tal cancer to develop the same disease in the future.
Women with breast, ovarian or uterus cancer run a
higher risk of developing colon cancer.

Adenomatous polyps and other colon polyps en-
hance the probability of colorectal cancer appearance,
but their removal during colonoscopy diminishes the
subsequent risk of this malignancy®. Inflammatory
bowel diseases (ulcerative colitis and Crohn’s disease)
are also associated with the disease®.

Age is an essential risk factor for developing colon
cancer, as it is for many other solid types of tumour.
Most patients develop the disease between the age of
60 and 70.

Environmental factors, such as radiation and as-
bestos exposure can increase a person’s risk to colon
cancer onset’. Working the night shift may also cause
this neoplasia. A new research found that nurses who
work during the night shift on a regular basis are ex-
posed to higher risks®.

According to intense and ongoing studies the kind
of diet is being considered a valuable factor of col-
orectal cancer development’. A diet high in red meat
and animal fat, low in fresh fruits, vegetables, poultry
and fish has been linked to the appearance of the dis-
eases.

As pointed out by epidemiological studies, apart
from obesity, daily lifestyle as sedentary habits, smok-
ing and alcohol consumption have also contributed to
the development of this malignancy!'?. Physically ac-
tive individuals run a lower risk of suffering by the
disease. Quick walking for three hours every week
has decreased the probability of colon cancer appear-
ance'l.

Tobacco consumption is a significant risk factor
for colon cancer. Smokers are more likely to die from
this malignancy than non-smokers. The results of an
American Cancer Society study indicated that women
who smoked were more than 40% more likely to die
from the disease than women who had never smoked
and male smokers had more than 30% increased death
probability compared to non smokers'®!2,

Alcohol consumption also may be a cause of ear-

lier onset of the malignant disease, however the data
of investigations are not in agreement. The National
Cancer Institute does not refer to alcohol as a risk fac-
tor, but it accepts that heavy alcohol use may increase
the risk of colon cancer'>!%,

Though much about colon cancer genetics remains
unknown, the correlation between epidemiology and
molecular biology of this malignancy could play an
essential role in this field.

This retrospective epidemiologic research is the
fist in Northern Greece the lasted years. Because of its
interesting results, a new current study is in progress,
more extensive than the present one.

MATERIAL AND METHODS

The information for this retrospective epidemiologic
study have been gathered using pathology reports that
have been registered in the cancer registry forms of
280 patients suffering from colon cancer. They were
hospitalized in Theagenion Cancer Hospital during
2006, 2007 and 2008. A special license by the hospi-
tal’s management has been granted in order for these
data to be used. Demographic factors (age and sex),
environmental conditions (place of residence and oc-
cupation) and lifestyle habits (smoking) were includ-
ed in the investigation. Data analysis was performed
using i’ test (chi-square).

RESULTS

This study is based on the data deriving from can-
cer registry forms of 280 colon cancer patients. They
were classified according to their sex, age, place of
residence, occupation and tobacco consumption. The
results are presented in Table 1, Table 2, Table 3, Table
4 and Table 5 as well as in the corresponding figures.

As it is shown on Table 1; Figure 1, more men than
women in Northern Greece developed colon cancer
during the years 2006-2008. This difference is statisti-
cally significant (P < 0,01 by »?).
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Table 1. Sex of patients with colon cancer.
Male Female Sum
Frequency 164 116 280
Percentage % 58,57 4143 100
7
Age is a remarkable risk factor of developing col- The percentage of patients living in rural areas was

orectal cancer in Northern Greece as it is illustrated  higher (statistically significant, P < 0,001 by y?) than

on Table 2; Figure 2. Patients older than 60 years rep-  that of patients who living in urban areas (Table 3; Fig-

resented 82,49%. Statistical analysis by y* revealed  ure 3), an unexpected data that should be researched

that this incidence is statistically very significant  as soon as possible.
(P <0.0001).

Table 2. Age of patients with colon cancer.

<50 51-60 61-70 71 —80
Frequency 18 26 77 124
Percentage % 6,43 9,29 27,50 4428
> 81 Unknown Sum
Frequency 30 5 280
Percentage % 10,71 1,79 100
oo ryy)
o *44
v +44
o *44
] .
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Table 3. Place of residence of patients with colon cancer.

Urban Rural Unknown Sum
Frequency 109 168 3 280
Percentage % 38,93 60,00 1,07 100

MAAAN

Information about occupation of the patients is in-  ever lifelong professional occupations should be ex-
complete (Table 4; Figure 4). It is evident that many  amined, in order to determine whether certain profes-
individuals older than 60 years are pensioners, how-  sions can be considered as risk factors provokers.

Table 4. Occupation of patients with colon cancer.

Pensioners Agriculture Unemployed Administrators
Frequency 133 53 38 21
Percentage % 47,50 18,93 13,57 7,50
Other Unknown Sum
Frequency 9 26 280
Percentage % 3,21 9,29 100
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Table 5. Smoking habit of patients with colon cancer.

Yes No Unknown Sum
Frequency 47 97 136 280
Percentage % 16,79 34,64 48,57 100
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Another unexpected distribution is presented on
Table 5; Figure 5. Contrary to bibliographical data, in
this retrospective epidemiological research, the num-
ber of smoking patients is smaller than that of non
smoking patients in which however about a 50% of
the registry forms of the patients did not contain infor-
mation concerning smoking habit.

DISCUSSION

Colorectal cancer is a disease originating from epithe-
lial cells of the gastrointestinal tract. Though its pro-
gression can take many years and early detection of
the malignancy greatly improves the chances of cure,
it is a major health burden worldwide. Colon cancer is
the third most common cause of cancer-related mor-
tality in developing countries".

In most cases colon cancer could have been pre-
vented, if its risk factors had been taken seriously
into consideration. Studies of its incidence in various
countries strongly suggest that except from heredity,
a number of factors (sedentary life, overeating, con-
sumption of alcohol, smoking, etc) could also increase
the risk of the disease’s onset”!%12:13.1617.18,

New and descriptive data on colorectal cancer
should be made available to the Greek population,

where prevention of risk factors is neglected. As bib-
liographical data regarding a similar epidemiological
study in Northern Greece for at least the last decade
have not been found, this research is the beginning of
an attempt to inform and sensitize both civilian and
corresponding authorities about the risk factors of co-
lon cancer concerning the specific area.

Sex and age are the demographic characteristics
which have been included in the reports of the above
patients. Among them 60,19% were males and 39,81%
females, a difference statistically significant (P < 0,01
by ¥?) as it is shown in Table 1; Figure 1. According to
Saface Azadeh et al (2008), in a similar retrospective
study in Iran, 61,2% were men and 38,8% women',
though Tomislav Dragovich has sustained that the in-
cidence of colorectal cancer is about equal for males
and females'.

Table 2; Figure 2 present the age as risk factor
for colon cancer. This research has revealed that only
6,43% of the patients were younger than 50 years of
age, while 82,49% were older than 60, an increase
statistically very significant (P < 0.0001). Tomislav
Dragovich supported that the incidence of the disease
peaks at about the age of 651, whereas the data of Sa-
faece Azadeh et al'”® suggested a younger age distribu-
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tion in his Country compared to Western Countries.
In India 42,9% of the patients were below 50 years
of age. According to a study of Penn State Univer-
sity16 the incidence of developing colon cancer peaks
at about the age of 65 years. Before the age of 50 the
malignancy is uncommon unless there is hereditary
risk. It should be taken into consideration that the
timeline of progress from early pre-malignant lesion
to malignant cancer ranges from 10-20 years'.

With regards to environmental conditions which
could be considered as risk factors of colorectal can-
cer developing, registry forms of the patients con-
tained only information about their place of residence
and their occupation.

It is surprising the fact that 109 patients (39%)
lived in towns and 168 (61%) were rural district inhab-
itants, a much higher percentage, statistically signifi-
cant, (P < 0,001 by y?, Table 3; Figure 3). Pierre Band
documented a statistically significant increased mor-
tality from colon and breast cancers in the population
of Sydney suggesting the possibility of environmental
risk factors as contributory causes?. Large cities ap-
pear to carry greater colon cancer risk because of a
higher volume of cars, trucks, construction equipment
and gas stations.The causes of the higher proportion
of colon cancer patients living in the countryside than
those living in the cities that the present study found,
should be further looked into in the immediate future.

Data recorded in this investigation, as they are
illustrated in Table 4; Figure 4, have not given any
information regarding a correlation between occupa-
tion and colon cancer onset. Pensioners represented
43,52% of the above patients. A 82,49% of them who-
ever had passed their 60 years of age, which easily
leads to the conclusion that most of them had already
retired. Furthermore, the registry form should include
a section referring to professional activities of each
patient before retirement, in order for researchers to
able to separate later on professions with higher risk
factors for developing colon cancer.

According to the registry forms used for this
study (Table 5; Figure 5), 47 patients (16,79%) were
smokers, 97 (34,64%) non smokers, whereas there
was no information regarding the smoking habits
of the rest 136 (48,57%). As it is known long-term
cigarette smoking increases a person’s risk of devel-

oping colorectal cancer for two main reasons. First,
inhaled or swallowed tobacco smoke transports car-
cinogens to the colon. Second, tobacco use appears
to increase polyp size. In general, the bigger the pol-
yp, the greater the chance it will become cancerous.
Studies indicate that 12% of fatal colorectal cancers
may be attributable to smoking. Edoardo Botteri et al
(2008) performed a comprehensive literature search
and a meta-analysis of observational studies consider-
ing both incidence and mortality in order to clarify the
association between cigarette smoking and colorectal
cancer. Their conclusion was that cigarette smoking
is significantly associated with both colorectal cancer
incidence and mortality®!. Since there was no informa-
tion about 48,57% of our patients with regards to their
smoking habits, the results of the present epidemio-
logical study can not be considered controversial to
international bibliography.

Though our data doesn’t permit us to know whether
development of colon cancer among the above men-
tioned patients had any correlation with heredity, a lot
of evidence suggests that colon cancer is a hereditary
disease. In other words, genetic factors are strongly
related to this malignancy®. Patients with one or more
close relatives presenting similar malignancies by the
age of 55, have an elevated risk of colorectal can-
cer onset. The cause of FAP (Familial adenomatous
polyposis) is hereditary mutation of APC gene. FAP
carries about 100% lifetime risk to be evolved to col-
orectal cancer. On the other hand, individuals with he-
reditary non-polyposis colon cancer syndrome (Lynch
syndrome) still carry an increased risk (40%) of de-
veloping the disease?’. Deficient mismatch repair due
to inherited mutation in one mismatch repair genes
(hMLH1, hMSH2, hMSH6, hPMS1, hPMS2) charac-
terizes Lynch syndrome'.

Registry forms of our patients didn’t contain any
information about their diet. However diet has been
thought of as a valuable factor of colorectal cancer
development9. Recently a study by the European
Prospective Investigation into Cancer and Nutrition
showed that a diet rich in processed meat, especially
red, but poor in fibers increases the risk of the dis-
ease'’. Nevertheless, results from other investigations
have been skeptical towards the connection between
low-fiber diet and colorectal cancer onset?. Industrial
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countries are at a relatively elevated risk compared
to less developed countries which traditionally have
low- meat and low-fat, but high-fiber diet.

Association between body mass index (BMI)
and risk of colorectal adenomas and cancer has been
reported'®. An investigation by Jacobs et al. has in-
dicated that BMI was significantly related to most
histologic characteristics of metachronous adenomas
among men but not among women.

Concluding, it should be emphasized that the pres-
ent retrospective epidemiological study is based on the
data using pathology reports registered in the cancer
registry forms of the above patients. Unfortunately, as
it has already been mentioned, the registry forms do
not contain information about fundamental risk fac-
tors related to genes, heredity, diet and obesity. So this

objective of which is to assess whether colon cancer in
the population of Northern Greece is associated with
age and sex (demographic factors), place of residence
and occupation (environmental conditions) and last
but not least smoking (lifestyle habit).

According to Cummings and Bingham (1998)
24 lifestyle changes could decrease the risk of colon
cancer as much as 60-80%. Bearing this in mind as
well as due to the unexpected results of this study,
the insufficient amount of data used to carry out the
present research (occupation, smoking habit, place of
resident) and especially the insufficiency of any kind
of information regarding fundamental risk factors of
colon cancer in Northern Greece prompt us to con-
tinue and extent the investigation by carrying out a
current study.

study must be considered as a forerunner research, the

Kapkivog mayéog evrépov: Emonuioroykn perétn ot Bopero EALdda.

Ao&axng Aveotakng, AOnva Anpocidpn, Anuntprog Tledénng, Kovotavtivog Aakng,
Zooepovia lakwBidov-Kpiton

Epyactipio I'evikng Bioloyiag, lotpikn Zyoln, Apiototéleio Tovemotiuio OsoooAovikng

MEPIAHYH: H nopovco avodpopikn eTONUOALOYIKT LEAETN EXEL GTOYO TNV EVIUEPMGT] GYETIKA LLE TOVG TOPAYOVTEG TTOV
EVOXOTTOLOVVTAL Y10t TV TPOKANGT| KapKivoy ToL Ttoyéog eviépov atn Bopeto EALGSa, pe ammtepo okond ) PeAtioon g
TpOANYNG. [IpdcPateg EMINUOLOYIKES EPEVVEC ATOKAADYAV OTL O KAPKIVOG TOL TOXE0G EVIEPOV TAYKOGLIMG Eival 0 TPiTOg
KOTA GEPAV O KOOGS TOTOG KOPKivov, e€0tticg TV 0moiov etncing onpeidvovtal epimov 655,000 Odvotot, evd 6to AvTiKO
Koopo amotelei tn devtepn Oavatneodpa popen kakondelag. o v exoywyn ToL EVOXOTOI0VVTOL TOALOT TOPAYOVTEG,
yevetikoi (MAkio, VAo, petodrdaéelg yovidiov emdlopfotikdv evibpwv) kot nepifarliovioroyikoi (dtatpopn, KAmvioua,
TOVGOPKi, EAALELYT) COUOTIKNG AGKNONG).

21NV mopovca EpYAcio SiVovTol To TPMTO OTOTEAEGLOTO OVOOPOLIKNG ETLONOAOYIKNG EpEuvag oV apopd 280 acbeveic pe
KOPKIVO TTo€0G EVIEPOL, 01 010101 voonhehtnkay 6to Ocayévelo Avtikapkivikd Nocokopeio ®@eccarovikng kotd ta £t 2006,
2007 ko 2008. Ta&wvopundnkay, GOUE®VO, LLE TOVG ATOUIKOVG TOVG POKEAOVS MG TTPOG TO GVAO, TNV NAIKia, TOV TOTO S1povic,
T0 emdyyeipa Kot ™ cuvibeto tov Kamvicpatoc. To amoteléopato £6ei&av 0Tt 58,57% nNrav dvdpeg kot 41,43% yovaikec.
Iocoot6 82,49% eiyoav nhuia peyoaddtepn tov 60 etdv. And toug acbeveis to 38,93% Siéuevay o€ aGTIKEG TEPLOYEG KOt TO
60% o N aoTKéS. ZyeTikd e to emdryyehuo 47,50% wataypdonkov og cuvta&lodyot, 18,93% aypodtes, 13,57% owtaxng
evaoyoinong, 10,71% ehedBepot enayyeipaties Kot VTIAANAOL, VO Yl TO VEOLOo 9,29% dev KaTaypaenkay TAnpopoplec.
Yyetkd e tn ovuvi et Tov komvicpatog 16,79% dnimcay kanviotés, 34,64% LN KOTVIGTES, EVA HEV LITNPYXOV TAPOPOPIES,
v to 48,57%. To evppota TG LEAETNGS GLUE®VOVV Le Ta BiBAtoypaptkd dedopéva 6to 6Tt nhkio amotelel coPapn artio
EKONA®OTNG KopKivov 6To £vigpo. Amokaldmtovy emiong 0Tt ot Gvdpeg Exovv peyoldtepn mhavOTNTO OO TIG YOVOIKES VO
gLQavicovy TN vO60, deV ETTPETOVLY OPMG TNV EAYMYN GUUTEPACUATOV Y10 TN GVGYETION emayyEAIATOC-KokonOgtag. To
yeyovog Ot o1 un Kamviotég acbeveig Bpédnke va vepTePOHV TOV KOTVIGTOV, OV £pyetal Ge avTifeon pe ta BipAoypapikd
dedopéva, Ba propodoe va amodobet 6To 0Tt Yo £va onpovTikd mocootd (48,57%) dev v pEav GUYKEKPYLEVES TATPOPOPIES.
Téhog M owEnuévn cuyvOTNTO ELPAVIONG TNG KAKONOELOG GE KOTOTKOUG [T AOTIK®OV TEPLOYMYV GUYKPLTIKG ILE KOTOTKOVE TOAEDV
dnpovpyet TOAAG epeTHOTIK Kot 1 artio TG omotteitat vo dtepeuvnOel die€odicd. H mdnpng EMdenym mAnpo@opidv GyeTikd



34

Aristotle University Medical Journal, Vol. 37, Issue 1, February 2010

HE OVGLUGTIKOVG TOPEYOVTEG KIVOOVOL EUPAVIONG KOPKIVOV TOV Tay€0g EvTEPOL 6Tov EAANVIKO TAnbuoud voyopevovy
TNV GLVEYLOT] KOl ETEKTOGT TNG EMONUOAOYIKNG AVTNG LEAETNG, KaOMG 1 TPOYVmEn amoTtelel TNV kKaAvTepn Bepomeio Kot ot
EMONUOAOYIKES HEAETEG GUUPAAAOVY CNUAVTIKG 6TV TPOYVOOT.

Aéeic Kieioia: Kaprivog moyéog eviépov, Emonuioioyixn ueléy.
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