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ABSTRACT
Aim: The aim of this work is to study the neoplasms and more specifically the malignant neoplasms
(cancer) in Cyprus and their relationship to the predisposing factors of smoking and air pollution.
Methods: The statistical methods were used in this study are Mann-Whitney U test in order to check
the statistical significance of the neoplasms in relation to gender, One-Way ANOVA test in order to
check the statistical significance of neoplasms in relation to age, and the Pearson correlation
coefficient for the relationship between neoplasms with smoking and air pollution.
Results: The results showed that there is a statistically significant difference in the number of
neoplasms in relation to gender and, more specifically, they occur more frequently in men, in the total
number of tumors, in malignant neoplasms of the liver and intrahepatic bile ducts and in leukemia. It
was also found that there is a statistically significant difference in the number of neoplasms in relation
to the age with a more frequent occurrence at ages 65 and over. Finally, there is a correlation of the
incidence of neoplasms with air pollution while there is no statistically significant correlation with
smoking.
Conclusions: This study has shown that neoplasms differ in the incidence in terms of age and gender
while air pollution is a significant predisposition.
Keywords: Air pollution, Malignant neoplasms, Tobacco.

I.

INTRODUCTION
Neoplasm is an abnormal tissue
development resulting from autonomous
and abnormal cell proliferation, which, if it
forms a mass, is usually referred to as
tumor, [1-3] However; neoplasia is not
always a mass. [4] Neoplasms differ
histologically from the corresponding
normal tissues based on a variety of
characteristics that are useful in diagnosis,
such as loss of cell orientation, loss of
cellular cohesion, enlargement of the
nucleus and increased mitotic activity. [3]
Four of them are their main categories of
classification: benign neoplasms, in situ
neoplasms, malignant neoplasms and
neoplasms of unknown behavior. [5]

Malignant neoplasm is synonymous with
cancer. The major underlying cause of
malignant neoplasms known as cancers is
the DNA damage. [6,7] Physical damage to
DNA is a common phenomenon (mainly
due to cellular metabolism) and occurs in
more than 60,000 new lesions, on average
per human cell, per day. [6] Exposure to
exogenous agents may cause additional
damage to DNA. Increased exogenous
damage to DNA is caused by tobacco
smoke and is a possible cause of lung
cancer. [8]
The only major cause of death that
can be avoided in developed and developing
countries is the use of tobacco and causes
about 5.4 million deaths per year. In the
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future, the number of deaths from tobacco
use is expected to nearly double over the
next 15 years. [9,10] Apart from smokers,
non-smokers exposed to passive smoking
(SHS) are also at risk from smoking-related
diseases and mortality. [11] The SHS report
is among the three largest causes of death
worldwide, according to a recent analysis of
the global burden of illness. [12] In addition,
the SHS report accounts for 10.9 million
lost disability (DALYs) in both children and
adults. [13] Scientific research over the past
few years has drawn attention to the toxicity
and health of human exposure to third-hand
smoke (THS) exposure. THS includes
residual pollutants that remain on surfaces
and/or dust, even when there is no active
smoking, and are re-emitted to air or react
with other compounds to produce secondary
environmental pollutants. [14,15]
The acute and chronic effects of
short- and long-term exposure to Particulate
Matter (PM) on health have been studied by
many researchers. [16-27] Epidemiological
studies show that these health impacts are
based on long-term concentrations of
particulate matter in the environment (both
indoors and outdoors) and the associated
risk factors vary from country to country.
[28-32]
According to studies, particulate
matter, PM2.5 has more consistent and
stronger mortality relationships. [33-38, 28] In
addition, according to the Global Burden of
Disease (GBD) plan of the Institute for
Measurement and Health Assessment
(IHME) and the Institute of Health Effects
(HEI), air pollution is considered a high
priority. In particular, atmospheric pollution
was responsible for 7.6% of all worldwide
deaths in 2015. [39, 40] Studying the trend of
particulate matter shows that between 1990
and 2015, global PM2.5 concentrations
based on population increased by 11.2%
(from 39.7 to 44.2 μg/m3) and the increase
was somewhat faster from 2010. However,
it is noted that in 2015 92% of the world's
population lived in areas that exceeded the
WHO air quality guideline (10 μg/m3). Due
to the highly exposed population, air
pollution is the fifth highest risk factor for

premature mortality in the world. [41] This
work studies neoplasms and, in particular,
malignant neoplasms (cancer) on gender
and age of onset in Cyprus, as well as their
relation to smoking and air pollution.
II. METHODS
The data were used in this work come
from the Republic of Cyprus and cover the
period 2012-2015.Cyprus is a small island
in the Mediterranean and has been a
member of the European Union since 2004,
with a population of approximately 838,897
inhabitants. Cancer is for this island the
second leading cause of death.
The statistical methods used in this
study were non-parametric Mann-Whitney
U test, One-Way ANOVA test, and
Pearson's correlation coefficient r. The
Mann-Whitney U test checks whether the
median values of a variable vary
significantly between two independent
samples when the distribution is not normal.
The One-Way ANOVA test checks whether
the mean values of a variable differ
significantly between more than two
independent samples. In order to perform
the above two tests, data from the hospitals
of Cyprus was used in 2015. Finally, the
Pearson correlation coefficient r checks
whether there is a linear correlation between
two quantitative variables. For this control
data from the hospitals of Cyprus (Nicosia,
Larnaka, Lemesos, Ammochostos and
Pafos) was used in the years 20122015.ThestudywascarriedoutbyusingIBMSP
SS 20 software package for Windows.
III.

RESULTS
To check the zero hypothesis that the
median of the admitted to hospitals in
Cyprus with malignant neoplasms did not
differ in gender, the Mann-Whitney U
statistical criterion was used. As shown in
Table 1, a statistically significant difference
in the number of neoplasms relative to
gender is noted in the overall number of all
neoplasms, with a more frequent occurrence
in men
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Table 1: Mann-Whitney U test
Data
Males
Females p value
Neoplasms
5502
4674 <0.05
Malignant neoplasm of lip, oral cavity and pharynx
18
9 >0.05
Malignant neoplasm of oesophagus
7
2 >0.05
Malignant neoplasm of stomach
114
40 >0.05
Malignant neoplasm of colon
435
250 >0.05
Malignant neoplasm of rectosigmoid junction,rectum, anus and anal canal
45
27 >0.05
Malignant neoplasm of liver and intrahepatic bile ducts
58
27 <0.05
Malignant neoplasm of pancreas
115
81 >0.05
Malignant neoplasm of digestive organs
49
46 >0.05
Malignant neoplasm of larynx
40
0 >0.05
Malignant neoplasm of trachea, bronchus and lung
401
171 >0.05
Other malignant neoplasms of respiratory and intraholic organs
15
0 >0.05
Malignant neoplasm of bone and articular cartilage
20
16 >0.05
Malignant melanoma of skin
19
16 >0.05
Other malignant neoplasms of skin
20
10 >0.05
Malignant neoplasm of mesothelial and soft tissue
40
11 >0.05
Malignant neoplasm of breast
3
605 >0.05
Malignant neoplasm of bladder
450
63 >0.05
Other malignant neoplasms of urinary tract
47
16 >0.05
Malignant neoplasm of eye and adnexa
14
2 >0.05
Malignant neoplasm of brain
16
28 >0.05
Malignant neoplasm of other parts of central nervous system
15
0 >0.05
Malignant neoplasm of other,ill-defined, secondary,unspecified and multiple sites
136
206 >0.05
Hodgkin΄s disease
83
82 >0.05
Non-Hodgkin΄s lymphoma
590
461 >0.05
Leukaemia
979
422 <0.05
Other malignant neoplasms of lymphoid, haematopoietic and related tissue
391
654 >0.05

Table 2:One-way ANOVA

Neoplasms
Malignant neoplasm of lip, oral cavity and pharynx
Malignant neoplasm of oesophagus
Malignant neoplasm of stomach
Malignant neoplasm of colon
Malignant neoplasm of rectosigmoid junction,rectum, anus and anal canal
Malignant neoplasm of liver and intrahepatic bile ducts
Malignant neoplasm of pancreas
Malignant neoplasm of digestive organs
Malignant neoplasm of larynx
Malignant neoplasm of trachea, bronchus and lung
Other malignant neoplasms of respiratory and intraholic organs
Malignant neoplasm of bone and articular cartilage
Malignant melanoma of skin
Other malignant neoplasms of skin
Malignant neoplasm of mesothelial and soft tissue
Malignant neoplasm of breast
Malignant neoplasm of bladder
Other malignant neoplasms of urinary tract
Malignant neoplasm of eye and adnexa
Malignant neoplasm of brain
Malignant neoplasm of other parts of central nervous system
Malignant neoplasm of other,ill-defined, secondary,unspecified and multiple sites
Hodgkin΄s disease
Non-Hodgkin΄s lymphoma
Leukaemia
Other malignant neoplasms of lymphoid, haematopoietic and related tissue

Also, more frequent occurrence in
men is seen in malignant neoplasm of the
liver and intrahepatic bile ducts as well as in
leukemia. In all other malignant neoplasms,
there is no statistically significant difference
between men and women.
In order to test the zero hypothesis
that the mean of the admitted to the

15-44
604
0
0
1
4
1
9
10
0
0
7
0
6
2
0
1
63
0
0
0
5
0
49
58
60
89
12

Mean
45-64 65 and over p-value
1588,434
2635,49
<0.05
4,245
6,653
<0.05
0,377
3,516
<0.05
18,962
47,266
<0.05
105,264
205,538
<0.05
12,396
20,032
<0.05
12,547
17,169
<0.05
22,038
64,097
<0.05
18,075
29,097
<0.05
6,415
8,717
<0.05
114,83
138,474
<0.05
0,755
4,169
<0.05
1
4,516
<0.05
9,132
6
<0.05
5,396
7,621
<0.05
3,377
8,927
<0.05
183,434
154,761
<0.05
39,566
164,674
<0.05
7,623
18,613
<0.05
0,623
0,379
<0.05
5,642
7,347
<0.05
0
0,379
<0.05
55,585
76,073
<0.05
6,642
21,895
<0.05
199,208
251,418
<0.05
154,396
259,11
<0.05
168,566
378,429
<0.05

hospitals in Cyprus with malignant
neoplasms did not differ in age, the one-way
ANOVA statistical criterion was used. As
can be seen from Table 2, there is a
statistically significant difference in the
number of neoplasms with age, with a more
frequent occurrence of 65 or more.
Exceptions are malignant melanoma of the
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skin, malignant neoplasm of the eye and
malignant neoplasm of the chest which
occur more often in the ages 45-64. Finally,
Hodgkin's disease occurs more often at ages
15-44.
Table 3 shows the Pearson
correlation coefficient among the total
number of neoplasms, the number of
smokers on a daily basis and the PM2.5
suspended particulate matter concentration
for the years 2012 to 2015.
Table 3: Pearson correlation coefficient
Neoplasms PM2.5 Tobacco
Neoplasms Pearson
1
-0,95
-0,75
correlation r
p - value
<0.05
>0.05

The Pearson correlation coefficient
between the total number of neoplasms and
PM2.5 suspended particle concentrations is
-0.95, which indicates that there is a strong
correlation between air pollution and
neoplasms. In contrast, there is no
statistically significant relationship between
smokers on a daily basis and the number of
neoplasms.
IV.

DISCUSSION
Increasing attention should be given to
the association between air pollution and the
number of neoplasms. It is noted that
despite the reduction in particulate matter
concentrations over the years, the number of
patients with tumor and cancer is rising.
One possible explanation is that cancer can
run subclinically for many years before it is
identified. Patients may be asymptomatic
for many years, prior to local development
or the occurrence of metastases.
It is also noteworthy that no statistically
significant relevance was found between
daily smokers and patients with tumor and
cancer. One possible explanation is the
existence of other predisposing factors for
the development of cancer such as radiation
exposure, carbon burning products, lifestyle,
etc.
V.

CONCLUSIONS
This study has shown that neoplasms
differ in the incidence in terms of age and

gender while air pollution is a significant
predisposition.
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