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ABSTRACT

COMPARATIVE ANALYSIS OF CLASSIFICATION MODELS FOR ROSTATE

CANCER

By

KHALED SAAD S ALQAHTANI

Among different types of cancers which occur in men, prostate cancer is the most
commonly occurring one. However, prostate cancer epidemiology is not completely
identified. Neither the causation nor pathogenegiprostate cancer can be totally
understood by todayés informati on. As a r
always detect the disease. Prostaee ci yc anti gen ( PSA) bl ood
used test to screen men for prostate camtewnever, PSA blood testdversaries accuse

this test as rendering misguided results that lead to-di@gnosis and overtreatment.
According to The National Cancer Institutenen who go through a prostate biopsy
procedure because of an elevated PSA testtresily about 25 percent afiemactually

have prostate canceéfFhe other 75% of men might face the side effects of prostate biopsy

which includesserious infections, pain, and bleeding

This study utilized the Nationwide Inpatient Sample (NIS), and therv8illance,
Epidemiology, and End Results (SEER) Progdatato identify somekey risk factors
for those patients who are more likely to be diagnosed with prostate ceinaddition,
an Artificial Neural Network ha& been implementeda long with the mostused
classification methods that includeogistic Regression, -kKearest Neighbors, Naive

Bayes classifier, Decision Tree classifier, and Support Vector Macmnerder to



recognize prostate cancer in an early stage. | these <c| assultfwereati on

analyzed using confusion matrix and Receiver Operating Characteristic (ROC) analyses

This study found thatge, ethnicity, family history of cancefat intake, vitamin D
deficiency inflammation of prostate, vasectomy, and hypertensama podively
associated with prostate cancer. Althoughesity, alcohol abusend smoking were
significantly associated with the prostate canteis association found to beegative.
The result of <cl assi fi ¢haArtifialmhNeursd Networkhadd t e st
succesgates of 87.53% on NIS data and9.31% on SEER data compared ltogistic
Regression(81.71%, 84.95%), k-Nearest Neighbor$73.46%, 91.62% Naive Bayes
classifier (7086%, 86.56%, Decision Tree classifief78.02%, 90.34% and Suppd

Vector Maching72.33%, 88.52%

In conclwsion, this study tried to minimize thRSAfalse result bydentifying morekey
risk factorsandproviding a prediction tool based on Artificial Neural Network to predict

and to support the clinical decisionprostate cancer screening.
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CHAPTER |

l. INTRODUCTION

Cancer is a major cause of morbidity and mortalityridwide. In 2012, aroundl4

million new casesvere registerednd 8 millioncancesrelated deathacross the world.
Among men, the five most common sites of cancer diagnosed in 2012 were the lung
(16.7% of thetotal), prostate (15.0%), colorectum (10.0%), stomach (8.5%)iaed
(7.5%)*. ProstateCancer had theecond highest incidence (31.1 per 100 @@®jdwide

! However, in theUnited Statesprostate cancer ishé most common cancer in men.
With an aging male population, tt014 new casesstimated forprostate cancers
233,000 and 2980 deathg. As shown in Figure 1prostate cancer isumber one in the

top ten cancer sisdor menin theUnited Statesor all races.

Prostate— ] 126.1
Lung and Bronchus ] 74.1
Colon and Rectum- ] 46.4
Urinary Bladder4{——————— ] 35.2
Melanomas of the SkindT————"7] 24.1
Non-Hodagkin Lymphoma{T_———] 22.5
Kidney and Renal Pelvis{T———] 20.6
Oral Cavity and Pharynx4{T_—_—_] 16.2
Leukemias4—_—__] 16.0
Pancreas4——] 13.5

0 50 100 150
Rates per 100,000%

Figurel: Top 10 Cancer Sites: 2010, Male, United Statai Race$



Early detection of prostate candey usingthe prostatespecific antigen (PSA) blood test
has increased the number of new incidents. Howev@mstate cancer death ratase
showing a significantdeclineof 40 percensince 1993Many experts believe thaising
prostatespecific antigen (PSA) blood teistthe main reason fahe declining death rates

asshown in Figure 2

Mew Cases

\ﬂf'\

Deaths

MUMEER PER
100,000 MALES
= = R P
o w oo u!
o o 4o o

L
=

7
1992 1995 2000 2005 2010

YEAR

Figure2: Number of New Cases and Deaths per 100,000, in the United Sfates

According to* and® a male born today fase risk of 15.3 percentof beng diagnosed
with prostate cancer aome point durindis lifetime. In addition, hehasa 3 percent
chance of dying oprostate canceDespte of these numbers, statisticalnumbers fom a
large national health database indicate thatgnificant number of men who have been
diagnosed with prostate canaae more likely to liveas longas men in the same age
group whohave not been diagnosed with prostate cancer

Prostate cancer is more common in older men than younger meAlmost 60 percent of
new casesoccur at age of65 years old and older4. Men of African American descent
have the highest numbers of incidents and death rates. Also, men with a positive

family history of prostate cancer are more likely to be diagnosed with prostate cancer.



1.1 Background and Statement of the Problem

Among different types of cancers which occur in mprostate canceis the most
commonly occuing one However, postate canceepidemiology is not completely
identified Neither thecausation nor pathogenesis pfostate cancer can ketally
understood by toddy snformation As a result, prostate cancer screentegtscannot
alwaysdetectthe diseaseProstates p e cantigen (PSA) blood test is the megdely
usedtestto screen men for prostate canceince itbemameavailable 20 years agd«
effect of the PSA bloodtest on prostate cancescreeninghas beenmore noticeable

through the iise ofthetotal of newprostate cancer inciderse

The cells ofthe prostate gland producesarumprotein calledProstateSpecific Antigen
(PSA) which isreleasd into the blood. The PSA test measures the serum PSA legel in
patient 6s bl oodPSATH.80 nanograma per nillditer and lowefr, but
it might be different fronone patient to another. the PSA level is above 4.00 ng/mL,

physicianamight requesa prostate biopsiyn order todeterminethe existent o€ancer.

However, PSA blood testiversaries accughis testas rendering misguide@suls that
lead to overdiagnosis and overtreatmewiccording to®, men who go tlrougha prostate
biopsyprocedurebecause oén elevatedPSA test resultonly about 25 percent ahem
actually have prostate cancdrhe other 75% of men might face the side efeaft

prostatebiopsywhich includesserious infections, pain, and bleeding

1.2 Objectives and Significance of the Research
The mainobjectives of this studwere first, to identify the key risk factors of prostate

cancey andthen, develop an artificial neural network model for early prediction of this



diseasg and to examinewhether an artificial neural networkmodel can effectively
predict the likelihood of prostate canc€&ive years (2007, 2008, 2009, 2010, and 2011)
of the Nationwide Inpatient Sample (NIS) datereused to investigate the association of
these factors witlprostate cancein addition,the Surveillance, Epidemiology, and End
Results (SEER) Programatawas also used to tesin artificial neural networkmodel
based on age, rac@rostatic Specific Antigen (PSARb valug PSA interpretation

Gleason'score and umorsize variables.

This studytried to identify somekey risk factors for those patients who are more likely to
be diagnosed with prostate cancer. These risk faatersclassifiedinto four categories.
First category, general factors include agee/ethnicityGenetic factorsare the scond
category, whichncludefamily historyof cancer Third category lifestyle factors include
obesity, physical activity, smoking, alcohol abuse, dietary fat, and vitandefiCiency.
Last category ichronic disease and surgical procedwuvhich include nflammation of

prostate vasectomyand typertension

The aforementioned variables have been found in previous studies to affect the likelihood
of having prostate cancer. From the years620Q010, the mediarage at diagnosis was

66, indicating that 50% of the men who were diagnosed during these years6nare 6
younger when they developed prostate cafc&his study isnecessary to further build

the research and provide implications and useful information abmstape cancer

screening

The research questions are:



X

l' s Artiyci al N e ur atechniguein wredicting the riskiof ni f i c

prostate cancer?

x Does Artiycial Neur al Net wor k predict
logistic regression the popular used technic for predictovn the other
classificgion method8

x Is Family history of any other type @fncer asignificant factor in predicting the
risk of prostate cancer?

x |Is Obesity asignificant factor in predicting the risk of prostate cancer?

x Is Physicalactivity asignificant factor in predictintghe risk of prostate cancer?

x Is Alcohol abuse aignificant factor in predicting the risk of prostate cancer?

x Is Smoking asignificant factor in predicting the risk of prostate cancer?

x Is Fatty acidDeficiency asignificant factor in predicting the risk girostate
cancer?

x Is Cholesterol &ignificant factor in predicting the risk of prostate cancer?

x Is Vitamin D Deficiency asignificant factor in predicting the risk of prostate
cancer?

x Is Inflammationof Prostate aignificant factor in predicting the riséf prostate
cancer?

x Is Vasectomy aignificant factor in predicting the risk of prostate cancer?

x |s Hypertension aignificant factor in predicting the risk of prostate cancer?

1.3 Research Hypotheses

The hypotheses are:



. Ar t i Meuralldetworkis a significantechniquen predicting the risk of

prostate cancer
Null HypothesisHp = H;
Alternative Hypothesis: il H;

.Artiyci al N e u rsthé risk\bé prostate ckncep hetedthan Ibgistic

regression
Null Hypothesis: H = H;
Alternative Hypothesis: §i H;

. Family history of any other type efnceris asignificant factor in predicting the

risk of prostate cancer
Null Hypothesis: H= H;
Alternative Hypothesis: §i H;
. Obesityis a significant factor in predting the risk of prostate cancer
Null Hypothesis: H= H;
Alternative Hypothesis: §i H;
. Physical Activity is a significant factor in predicting the risk of prostate cancer
Null Hypothesis: H= H;

Alternative Hypothesis: §i H;



. Alcohol Abuseis a siqificant factor in prediéhg the risk of prostate cancer.
Null Hypothesis: H= H;

Alternative Hypothesis: il H;

. Smokingis a significant factor in predictg the risk of prostate cancer.
Null Hypothesis: H= H;

Alternative Hypothesis: §i H;

. Fatty aad Deficiencyis a significant factor in predictgqthe risk of prostate

cancer.
Null Hypothesis: H= H;
Alternative Hypothesis: §i H;
. Cholesterol is a significant factor in predicting the risk of prostate cancer.
Null Hypothesis: K= H;

Alternative Hypothesis: i 1H

10.Vitamin D Deficiencyis a significant factor in prediictg the risk of prostate

cancer.
Null Hypothesis: H= H;

Alternative Hypothesis: §i H;



11.Inflammationof Prostatas a significant factor in predictg the risk of prostate

cancer
Null Hypothesis: K= H;
Alternative Hypothesis: jii  1H
12.Vasectomyis a significant factor in prediictg the risk of prostate cancer.
Null Hypothesis: K= H;
Alternative Hypothesis: i 1H
13. Hypertensioris a significant factor in predicting the risk pfostatecancer.
Null Hypothesis: K= H;

Alternative Hypothesis: {i  1H

1.4 Study Limitation

The Nationwide Inpatient Sample (NIS)ata set does not include PSA test result.
Therefore the Surveillance, Epidemiology, and End Results (SEER) Prodasavhich
include PSA test resultvasused besidehe Nationwide Inpatient Sample (NI8ata.In
addition, this studylid notinvestigate some factors details such as alcohol consumption
or smoking habit. This study retl on the diagnosis codes that registeoa NIS datand

SEER datanly.



CHAPTER Il

II. LITERATURE REVIEW

2.1 Prostate Cancer Overview

The prostate ipart of the malé seproductiveand urologicakystens. Its location isin

front of therectum,under the bladdeand behind the public bon€he prostatés a solid
organthat surrounds the urethnahich is connectedo the bladder The urethrecarries
urine and semen out of the bodeminal vesiclesre locatedbehind the prostatand
their function is tgprovidefluid for semen.The normalhealthyprostaten younger men
is about the size of a waln(dx3x2cm3 andtypically weighs 2630 grams Size and

weight will vary with agé’.

The prostaténas different types afells. Gland cells whicimnake the prostatiuid are the
mostcommoncells that develop cancer. In some rare situatiotier cells likesarcomas,

small cell carcinomas, and transitional cell carcinoozasdevelop a cancer.

Most prostate cancers growslg, but in some cases they cgrow and spread quickly
According to theAmerican Cancer Societynany older men (and even some younger
men) who died of other diseases also had prostate cancer that never affected them during

their lives. In many casesdther they nor their doctors even knew they h&d it

Prostate cancer cells look different undlbe microscope Based ontheir abnormal
shapethey can be classifigdto two types.The frst typeisc a | ILoavehradeProstatic
intraepithelial neoplasta  w hthe @dtterns of prostate celippear almost normarlhe

s e c o nd High-graeleProdaticfintraepithelial neoplasia w hthe pditerns of cells
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look more abnormalln as early astheir 20§ some menhave shown jstatic
intraepithelial neoplasiin their prostaté. By the age of 50, around 50 percent of men
have postatic intraepithelial neoplasf. Prostate cancer can invade (metastasize) to
diderent organs of the body such as rectum, lymph nodes, bones and bladder. If

cancer spreads to other organs, additional symptoms appear such as fone pain

The diagnosis proced®r prostaé cancer takes several steps before cancer has been
determined. First, thpatiend medical history and symptonssich as frequent urination,

blood in the urine or painful urinatiprs reviewed. The second step eening.There

are two options for thecreening: digital rectal exam (DRRjhich isa physical exam

that can be done bipseringa glovedy nger i nt o t he papatghare nt 6 s
areas in the prostatd@he second screening optionasprostatess pe ci yc anti gen
blood testThis tes is designedo measure thkevel of PSA inthe patiend s b Wheo d

the DRE and/or PSA testsult show thathe patient may have prostate canedsiopsy

from theprostate is1ecessary to confirm the cancer

The clinical stage of prostate cancer aotassifiedinto four stagesThe clinical stage

tells how much the cancer may have grown within the prostate and whether it has spread
to other tissues or organs.the first two stageshe cancer isindetectableluring a DRE

exam The third stagés the most often found when a prostate biopsy is done because of a
PSA test result that showed a high PSA blood level. This is the most commonly
diagnosed stage of prostate canddre fouth stage means that prostate cancer can be

felt during a DRE, but is gitonly in the prostate.



11

2.2 Prostate Cancer Screening

The screening oprostate cancer is very vitedol towardsthe prevention of secondary
prostate cancer. Duringnnualscreeningquestions are asked about urination, prostate
speciyc anti gen eyaR&@ethnd digitaky exdminatosof tise reetume
(DRE) are carried out. The American Cancer Society and the American Urological
Association presently have made recomnagiotis for males whseekinformation and

desire that their condition be evaluatedrder to increaskfe expectancy.

Recommendations made by American Cancer Society suggesicteahingshould be
initiated at the age of 50 years for common méh for those who have increased risk
factors And 40 for those who have risks associated because of hereditary causes.
Guidelines presented by American Cancer Society in the year 2009 showed prominent
variations from previous suggestions rectum examinaticymade an option, those who

had PSA of more than 2.5 nanograms per millimetemildgo through screening am

yearly basis and those who have PSA less than the -abentgoned valueshould go
through screeningverytwo years. Also evaluations of riska anindividual basis must

be a component of the referred decisionspatientswith PSA in the range 2.5 to.0}

nanogram per millimete?.

There are some presewho also oppos@rostate cancer screeninghey say that it
generally carries out the detection of irreleveamicers nd doesnod6t produce
upon entire survival and can produce adverse reactionsaypant i quality @ ke. In

place of reglar prostate cancer screeniraglversariesuggest makinthis an option
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Supporters oprostate cancer screenispgare the opinion that major number of patients
who are detected withn elevated®SA are clinicallysignificantand if this is not given
proper treatment then life can be at risk The information which is being presented

suggests that regular screening brings an improvement in sufvival

Two larger control studies were carried out for determining the information which
supportsprostate cancer screeninghe studies provided various results. r710 yeas
Prostate, lngs Colorectal,and Ovarian (PLCO}¥creeningtrial study failed to show
reduction in deaths related with prostate cancer in males who went thpoosfiate
cancer screenintf. On the other handuropean Randomized Study for Prostate Cancer
(ERSPQ foundthat deaths in screening aimless tharcontrol armby 20%after mean

of 8.8 years'®. For preventing a single death because of prostate ¢cddd€r males will
require screening and in addition to this 48 males will require treatment. Also reduction
in death rate associated with prostate cancer wieslior males who were iniéds for
twelve years. In addition to this incidences of tumors related with T3 & T4 were twenty
two percent low and incidences of lesions of M1 were forty one percent less in ERSPC
trials. Basic difference among two researchmeay be responsible for conflicting

conclusions.

162000 males were studied in the ERSPC trials from 7 countries of EtinegdCO

trial focused upon 76,693 males from the same country. Eighty five percent males who
had biopsy indications in theiat of ERSPC showed acceptance towards biopsy of
prostate Contraryto this 30% males in the screeniragm of the research of PLCO with
irregular level of PSA went with the biopsy of prostate. Also in the trials of PLC® 52

of males in control arm passed fromr&ming of PSAThis can provide an explanation
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why incidences of death from the prostate cancer were not significant among the control

group and screening group.

Information fromthe United Stategs congruentwith the results of ERSPC trials. The
Survellance, Epié@miology, and End Results (SEERata show thathe new cases of
prostate canceravereducedmore than three timesver sinceprostate cancer screening
was introduced in thearly199Gs. In addition the American Cancer Societiataindicate
that mortality from the prostate cancer has reduced to fifty percent dhapgst twenty

years.

Tablel: PSAThresholdsor age and race referance

Age Group Black White  Asian

40c49 0¢2 0¢2.5 0¢2
50¢59 0c4 0¢3.5 0¢3
60¢69 0¢4.5 0¢4.5 0c4
70679 0¢5.5 0¢5.5 0¢5

Usual levels of PSA can vary with the agedraceas shown in Table ¥. Volume of
prostateand reinforcements of the testing of PSA like the PSA free from percentage and
velocity PSAwith age and race all togethean play a vital role in identifying males with

higher risks of developing prostate canter

Ratio among overall PSA and the unbound PSA is measurgerogntag free PSA.
This kind of testing is vital for the values of PSA irD4and 0 nanogram per millimeter

lower percentage indicates higher risk of the prostate cdfc@he determination of
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PSAV is carried out by evaluating three values of PSAV with the gap of six mdnths
The calculation of PSAV in continuous mean ofesdtion in 3 visits is done in

accordance witthe formula which follows®:

P 0"Yd 0 "Y0 0"Y0 0 "Y0

C Qo nd VIR QWiI QG dnd VAR Qi i )

The'’ screening based on PSA with four years gap sttbeoutcome in the death rate
associated with decrease of 32 percent prostate cancer related deaths in males who were
between 55 to 69 years of age at the start of testing**®tedycomparedhe influence

of screening for a male selecting to undergo screenirgrepeated basis with the PSA
testing in greater than the influenceoguced by larger random trials. That gives

estimates of the level of population.

The *° study suggested that prostate cancer is crucial for the health related issues and it
hasbeen deduced through various researches that screening is vitaigindgreduction

in the risks that are related with malignancy related pathologies and deaths associated
with the prostate cancer. It is important to take steps for addressing the issues related with
wrong evaluation and wrong treatment of pathologiesr gacscreening plans based on

population can be endorsed.

2.3 prostate cancer risk factors

The fundamentakause of prostate cancer is unknowiwever, cancer in general takes

a long period of time to develop and produce a cancerous cell. This development
classified as twstep process. First, theege initial factors that prompt the cell to be

changed toa cancerous cell. Secolyd there aremotivated and supported factors that
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allow the cancerous cells to continue to grow and progress. These factonsl@restug

and investigation and some of thanestill unknownhow they associate with cancer

In prostate cancer, some factors such as age, race, family history, and lifestyle have been
shown as risk factors to certain degree. These risk factordamsfied tofour main
categoriesGeneral factors which include age arde Genetic factors whiclhrefamily

history, and lifestyle factors thatinclude obesity smoking, alcoholabuse physical
activity, dietary fat, and vitamin D deficiency. Last agwey is chronic disease and
surgical procedure which include inflammation of prostate, vasectomy, and hypertension

Each one of these categories will be discussed with more details as follow.
2.3.1 Ceneral factors

2.3.1.1Age

Prostate cancer is a canchatt affects the older male populatiokccording to? the

average age at diagnosis is 66 years while 65 to 74 years are the most common diagnosed
ageas shownin Figure 3. Nevertheless, prostate cancer can occur to men of any age
group. The Prostate Cancer Prevention Trial (PCPT) demonstrated that with an increase
in age by 1 year the risk associated with it increases by 3% in the presence of Gleason
swre 8 to 10 prostate cancer subsequent to adjusting for identified risk factors-of high

grade prostate cancer
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Figure3: Prostate Cancer Percent of New Cases and Deaths by Age Group

Occurrence and death of prostate cancer are both strongly related to age. Thesinfluenc
age on this cancer is further made difficult by the race/ethnicity of the patient, which is
another chief risk factor for prostate canééand? declare that about 80% of men will
develop cancerous cells in their prostate gland when they reach ®0oyesge. It has

been found via autopsy and research reports that around 70% to 90% of men above the
age of 80 years have prostates with canefetected; some type of cancers spread

quickly, while most of the cancers show slow growth and spread.

Prostate cancer is more common in older male population and it becomes essential to

undergo screening for its early detection and management as the age ifféreases

Surveillance, Epidemiology, and End Results (SEER) dataset has recently carried out an
analysis of this cancer. This analysis specifies that following the use of the PSA blood
test in the yeaof 1986 and onward, the high rate of growth of prostate cancer in men of

20 to 49 years of age was seé@nThis study’® recommended that this growth would be
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the result of an extensive use of prostgiecific antigen (PSA) test for the purpose of

screening.

Prostate cancer usually does not manifest itself via symptomssignd in its early
stages, and thus, people do not know of its existence in theirdurthg thisdormant

period. The men of age 40 to 44 are of particularly at fiskliscovered an average
marked increase in risk by 3.5% every year. Nonethefésijentifies that certain
subgroups of male in age group of 40 to 54 years may be at benefit because early

screening can be done with resultant earlier detection of the cancer in them.

For instance, men at high risk for prostate cancer, like those people who have a strong
family history or those who belong to Africakmerican race, may get benefit from early
detection, because of their increased chances of di$taleese particular men should

be notfied of both the recognized harms and the possible benefits of early screening, and
mutual decisiormaking should proceed with the belief that there are no proportional data
to show that men at increased risk than borderline for prostate cancer wiit Ineoref

from screening when compared to those at averagé’risk

With the increase in age, an increase in the level of PreSpaeific Antigen (PSA) in

the blad also increases; a high level of PSA may point towards the development of
prostate cancef’. This test becomes specific with advancing age. A correlational
research study performed BY discovered that with advancing age, men showed less
eagerness to undergo PSA screenings. Additionally, men that have an apparently normal
sized prostate gland and their PSA leais below 4 micrograms per liter, encompass a

15% risk of developing this cancer; men with a PSA level between 4 and 10 micrograms
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per liter show a 25% risk of prostate cancer, and lastly, men with PSA greater than 10 is

suggestive of a 67% risk of develog a prostate cancét

Older men with numerous guorbidities should be enlighted of their increased chance
of death from other causes prior to getting a survival advantage from surgical procedures
or radiotherapy for lowand intermediateisk illness. In the USA, about 58% of men

with diagnosed prostate cancer are above 75 yeagedf

It is also identified that men of an increasing agieexhibit an increase in the size of the
gland because dienign prostatic hyperplasia (BPHhisis very common, in about 70%

of men with agd over 70 years’. The danger oprostatecancerspecific mortalityraises
with an increase odgeare showrin men who have Gleason score 6 and 7, but not 8 to

10, prostate cancét.

Pertaining to the benefits and disadvantages of yearly screening in men of age group 40
to 55 years with a Bsrisk for devebping prostate cancer and the scarcity of lethal
prostate cancers occurring in this age gréimloes not advise routine screeninghis

does nosuggesthat thee is totally no advantage of the PSA screening at this age group,
instead that there ambstantiaissues related with this screening that the gains are not

good enough to overshadow the probléms

%2 says that studies performed on prostate cancer in rridgilé male population are
smallin number, beaase more emphasis is given on findings involving men over age 60

years.
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Currently, there is no definite information highlighting the etiology of prostate cancer
present, though, research demonstrates that a positive family history of prostate cancer

increases the chance of development of this cancer at an earfy age

At present, more advanced research is needed to comprehensively become dveare o
preventive measures, the etiology, the commencement, and the management of this
cancer in people of age 40 and above. Men will age devoid of any prostate related issues
if they become acquainted with information regarding the prostate health and its

maintenance at an early age.

2.3.1.2 Race/Ethnicity

I n the United States, prostate cancer cl ai
cancer®®. Although there are many protocols for prevention, detection, research, and
treatments for prostate cancer, many elements remain undiscéveRegjardingcancer

and ethnicity in general, the death rate from cancer for African Americans is 34% higher

than that ofCaucasian Americarfs. Death rates tabulated for the years between 1975

and 2005revealed variation according to ethnicityFor example, during this period,

African American men were observed as those most likely to die from prostate cancer,
specifically, above all other ethnic groups. Caucasian American men were recorded with

the second highest mortality rate, followed by Native American, Hispanic and then

Asian/Pacific Islander ethnicitié€¥.
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Figure4: Prostate Cancer Number of New Cases and Deaths by Race/Ethhicity

Race plays an important role in determining susceptibility to many diseases including
cancer. There is enough evidence available to generate wide acceptance that ethnicity is a
factor that is strongly associated with the likelihood arfitcacting prostate canc&r**®

with thousands of mein particularly those of African American and Aff@aribbean

(most notably Jamaican) origin, falling victim to this disease every*ear

Internationally, men whalescend from suBaharan Africa are at a substantially higher
risk of developing prostate cancer in their lifetirhe In the United Kingdom the
numbers oBlack men who weraliagnosed with prostate meeraredoubleall men from
other races ithe United Kingdont*. On the other handnen of Asian descendants have
the lowest probability of suffering from the disedseAsian descendants who remain

residents of Asia are much less likely to acquire prostate cancer than Asian males who
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live in the United Stated’, or than those men who are born in theited Kingdom
Furthermore Asians who migrate to the United States are less likely to be afflicted than

Caucasian Americarit.

According to the Center for Disease Contiod Prevention (CDCkince 1975, African
Americans have had and continue to have the highest incidence of prostate- aaititer
Caucasian American men notable for the second highest incidence, followed by Latinos,

Asian/Pacific Islander and Native American ni&n

Many studies including **** find that African American men are less likely than
Cau@sian American men to be screened for prostateera® reported that African
American men are ledi&ely to maintain regular screening practices, perhaagifg to a

delay in diagnosis. Of those patients who did in fact present for screéfmgan
Americans were found to be younger and indicated higher PSA values compared with

other race patienfS,

Studies by**** found that men are more likely to contract advanmextate cancer due

to lower socioeconomic status, which is associated with disparities in areas such as lack

of access to healthcare, understanding of obesity issues, lack of insurance, low income,

and lower levels of literacy and general education. Hewedata suggest that, even

when controlling for these and other socio
ancestry remained an independent predictor of disease recurrence, poor prognosis
(particularly in cases of obesif$*") or mortality*®. Moreover, African Americas are

more likely to be diagnosedwith a higher grade (degree of aggressiprgstate cancer

and/or higher stage (level of advancement) thancasian Americarfs.
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However,African Americananenhavearoundl.8 timesthe risk ofdevelopng canceras

likely asthe Caucasian Americamaen, butAfrican Americansare about & timesmore

likely to die from cancerthanCaucasian Americari. Considering the dispiies in the
treatment of cancer and prostate health in the United States alone, where social, political,
and economic processes are observed to be of measurable influence, perhaps it stimulates
thought that, at least theoretically, the incidence andredvaent of prostate cancer

might be slowed, prevented from occurring or even be eliminated once these

socioeconomic factors are identified and addre$¥ed.
2.3.2 Genetic factors

2.3.2.1 Family History

After age the biggest risk cause for prostate cancer is the family history, with an
incidence of about 10%® 20% among men who develop prostate cancer because of a
positive family history of this diseas&. The most major clinical aspect of prostate
cancer perhaps imen with a positive family history is its relatively early development,
and these men characteristically get this disease being diagneséd/éars before as

compared to men with no such family history of this cantet

The family history of prostate cancer ghe men at high risk of developing it as well as

to high mortality. Men, whose father had a diagnosed prostate cancer, have double the
risk as compared to men with no family history of this disddseeover,if anyone has a
brother with diagnosed prostatancer, then the risk for him increaskeseefold The
presence of diagnosed family history in both the brother and the father boosts the risk

approximately ninefold®. Even a positive family history in male population is linked
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with fatal prostate cancer. Death danger from this tumor is atmuilemore for men
with a brother or a father who passed away of this cancer than men with this cancer

devoid of any positie family history>®.

Theevaluationof family history ofprostate canceeported by the affected individual has
become slightly harder in thiame of PSA. This is because of the associatgabsure to

this test within members of the same family, and the high utilization of PSA testing by
men having a family history of prostate canterResults from two studies put forward

that the incidence of familial aggregation of prostate cancer in great part is attributable to

genetic factors®.

Certainly, prostate cancer is expected to have one @xtinemeheritability, while above

40% of unpredictability of prostate cancer is due to genetic fac@@aomewide
associationstudies havetried to find a common singkaucleotide polymorphisms
(SNPs) related to the incidence of prostate cartetUp till now, scientists have
discoverd 41 risk loci and also verified them across numerous studies, this is a huge
number of loci than any other cancer K&slt is anticipated that these forty onecil
interpret almost one-quarter of the variability of the frequency of prostate cancer
associated with genetic factdt’ It is worth mentioning that the inhaaitce of prostate
cancer emerges to be the consequences of small positive connections of genetic variants

of low-penetrant type instead of big connections with fighetrance allel&.

Most of the recognized germline dangerous loci seem to bewsaidylinked with fatal
or benign prostate canc&t Nevertheless, family studieshow a familial constituent of

prostate canceassociatedsurvival ®2. So far, only one study based on gendrased
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association of deadly prostate carcinoma has kmesiished®®. Though no SPs
attained genomassociated implication, three SNPs were related to this malignant cancer
at 10°, and out of these three one was consequently confirmed in an autonomous cohort
% One of the problems in prostate cancer survival and studying germline variants is the
recognition of cohorts with adequate numbers of caspecific incidents .
Consequentlymoreresearch is required to approximate the inheritance of prostate cancer

survival, in addition to bigger genomdde association studies of malignant disease.

A positive history of this cancer in the family of the matdividual affected by prostate
cancer basically shows a multifaceted blend of environmental and genetic factors. About
5% to 10% of cases of prostate cancer has been approximated that are the result of
dominant inherited susceptibility to this canérand autosomal recessive andinked

sorts of inheritance have in addition been impfedhe effect of genetics on the growth

of prostate cancer was demontthin a study comprising of 4488 duos of twins
scheduled in registries such as Danish, Finnish, and Swedish identical retfistfies
researchers observed the statistically significant outcomes of genetic factor responsible
for causing cancer of the prostate gland, with innate genes causing forty twot perce

the entire possibility of onset of prostate cancer and unknown environmental factors
forming the residual 58% of the danger. Latterly, genassociated research has been
employed to recognize inherited threat for prostate cancer,motle than24 prostate
cancer risk is related to solitanpcleotide polymorphisms (SNPs) that have been
determined and further predicted being found out from studies conducting from time to
time ®%°7. Albeit all of the SNPs found out to date are only somewhat linked with the risk

of prostate cancer, collectively they show a stronger connettiBesides, a SNP that is
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considerably connected to the risk of development of most malignant nature of prostate

cancer and not the benign prostate cancer has in recent times been f&ported

The risk of this cancer for life has been expected to be about 12 percent for a male
having a father with prostate cancer diagnosed at an age above 60 yearsis\Bfi&oito
45% for a male with 3 or more diagnosed male family members. The absolute risk of

prostate cancer is only 8% in males with no such family history of the dfSease

There is huge evidence present to demonstrate that men with a positive family history of
prostate cancer arat high risk of developing it than those lacking a family hisféry
Furthermor e, a mands risk can be indéfl uence
association withthe affected family member, hége at the moment of cancer detection

and the entire number of family members who got affected with this cAh&ovided

that family history is a plain aspect to evaluate regular clinical practice via essential
gueries from the patient, it should be considered as an imperative factor to think about
alongside PSA for assessment of the prostate cancef.risditionally, family history

can be evaluated from a comparatively less than or around 40 years of age (in case a
father is diagnosed with this cancepgssibly providing the chance for medical
involvement beforehand for male individuals at elevated danger of prostate cancer by
better examination and, at some point, vigorous strategies for reduction of risk may

become availabl&.

Prostate cancdras three different epidemiological varieties, namely familial, hereditary
and sporadié'. Different studies have established a fact that there are no such differences

with respect to pathology among these epidemiological varietipsosfate cance¥ .
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At presentno such clinical testing is present for genes implicated in heregitasyate
cancer "* conducted the sentinel study Johns Hopkins University and gave the first
definition for inherited prostate cancer, called as the Hopkins Criteria, and it is still the

only way even after twenty years to imply heredifamystate cancer

In 1992, "* described hereditargrostate canceby using family history. A person was
believed tohavehereditaryprostate canceif his family ancestry disclosed a history of

prostate cancen thefollowing cases

1. Family having 3 or more firgtegree relatives i.e. comprising father, son, and brother.
2. Three consecutivgeneration®f either the paternal or maternal ancestries; or

3. No less than two relatives diagnosed at or before the 550femys.

Males with familialprostate cancealso showed a positive family history, but it was not

SO encouraging but inadequate to come true to the hereditary critgniastdte cancer
Those patients who didnot h a v wereaghought foa mi | vy
suffer from sporadically inducegrostate cancef’. In one of the study® made the

different definitions of hereditargrostate carer simply by saying thasporadicprostate

canceris a type of cancer developing haphazardly in the population while the familial

type ofprostate cancas random grouping gbrostate cancean families and, hereditary

prostate cances a powerful groupig with formation ofprostate canceprematurely in

families.

! stated that about 43 percentmbstate canceonset at an early age (i.e. an age less

than 55years) was the result of an autosomal dominant inheritance of an uncommon
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allele. Above all, a number of researchers discovered that hergutitestate canceaf an

early age onset comprised of only a small amount (such as only 9% by the age of 85
years)of all prostate cancancidences. This research results showed that only 2 percent
of prostate cancetakes place in men of EuUAm with an age below 55 years. These
researchers concluded that the influence of herediarstate cancen these people is

greatest in the younger ages, i.e. below age 55 y&ars

Men belonging to the African lineage may possess a powerful genetic tendency to

develop cancer of the prostate as compared to the men belonging from other fiheages

Though, positive screening rates have been seen in men of the different populations
having a positive family history of prostate cancer, but studies conducted recently shows
t hat not a lshow same sereeniggrrates. dlese studies show that men of the
African-American ancestry have considerably lower screening rates even with a strong
family history of prostate cancer than men of the Caucasian origin with a strong family

history 8. This study shows that only 45 percent of men of the Afsisarerican origin,

having a positive family history of prostate cancer with more than foectefl relatives,

ever underwent a PSA testing while only 35 percent of men ever underwent . DRE

In another study carried ourt the United States consisting of 56 men having an affected
FDR were not like to undergo this DRE or PSA testing as compared to 100 men without

FDRs who were affected in the past by prostate cdfcer

A number of studies have evaluated the psychological, sociodemographic, and medical
features linked to screening of prostate cancer in males witkiwvpdamily history of

prostate cancer. It has been noted that men having a family ro$tibmg cancer who are
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982 married® and have much incomé&&®* are more expected to receive a PSA

elder,
screening. Also, hawg a high number of diagnosed relati38*®®> and haing talked

about screening with a doctthave been found as predictors of a high screening rate. In
contrary, men appear least interested to undergo scrdeagugntly even if they have an
elevated cancer associated risk. A Swedish study particularly demonstrated that men with
an established family history of the prostate cancer (with 3 or more relatives with this

disease) were least interested of havingraesgng test in case they had an increased

tendency to avoid cancer related fisk

Latest data propose not only a family history of prostate cancer does tffask, but
possibly family history of breast cancer too. A number of studies put forward that a
family history of breast cancer boosts the risk of prostate cancer by70 p&reent
death by 16 percefif. On the other hand, others studies have found no such connection

of risk between family histories of breast cancer and prostate ¢&fiter

A family history of prostate cancer in either brother(s) or father raised cancer risk by 48
percent and 11 percent, respectivélyziven that prostte cancer history in a sibling
(brother) was more mightily related to high cancer risk compared to history of prostate
cancer in a father only, we assumed that this might consequence from the likely early age
at diagnosis of the sibling (average age off6d ar s) agai nst average

years’™,

About 46% men with positive family history of prostate cancer were found to have low
grade disease while 51% such men were found to have a hglade disease, than men

with no family history®’. The existence of family history of both prostate and breast
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cancer raisedhe risk of development of lowand highgrade cancer by 119 percent and
247 percent compared with men with no such family histories of either canénen a
comparison was done in men with a family history of prostate cancer only, it was found
that those with a positive family history of breast and prostate cancer were 69% and

133% more expected to develop lcand highgrade cancer, respectively
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2.3.3 Lifestyle factors

2.3.3.1 Obesity
Stronger evidences in relation to the significant part played by lifestyle and surroundings
in the causes of prostate cancer areetfferin the WestObesity is very common and the

prostate cancer is one of the most signifideedlth issues.

Prevalence of Self-Reported Obesity Among U.S. Adult, 2012
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Figure5: SelfReported Obesity Among U.S. Adults in 20%F2

In Unites States14 to 20 percent of deaths associated with cancer are related with
obesity . Adding to this it has alsbeen found that obesity alsocreaseshe risks

associated with theeveral type of cancandaggressiveypes of prostate cancet
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More than 66%of population of America is sufferingdm obesity®>.Small variations
were seenn the percentage abeseadults aging between twenty to seventy four years
from the year 19601962 to 1976 1980. However much different to all this, the rates
associated witlfDbesitywitnessed a great increase in the years 1976 to 1980 &1999 to
2002.1t was nore thandoubledfrom 15.1% to 31%The incrementwas noticed across

races, ethnic group and gend@rs

Differences based upon races and ethnicities are normally constant amongastates
shown in Figured. In the yeas 2006 to 2008the rates ofObesityamong states were in

the range of 2315 percent in the African American population. In Hispanic population

the rates are twenty one to thirty seven percent and nine to thirty percere white
population®®. Theincreasen rates ofadults whomare categorized asxtremelyobese

has prominently contributed to thaise ofthe rates of obesity in thiast twenty five

years. The rates associated with severe obesiylitsaging betveen 2474 faced an
increaseérom the percentage of 1.4 in between the years 1976 to 1980 to the percentage

of 6.3 in between the year 2009 to 2610

The situation deserves attention bessmover the past few decades thise of obesity

rates hadecome anajor public health concerl. Adults are facing the obesity threat,

but at the same time children are also beiffgctedby this disease as wellAs result,

this can further bring increase in the adult obesity rates in United States with the passage
of time %8, It is very important to develop alear and deepnderstanding about the
effects which are produced by obesity upon developing, preventions of diseases related
with Obesity This understandingan play an important part in results related with health

concern
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Body Mass IndeXBMI) is the popularly usetatio by manyacademiesandhealth care
practitiones for obesity measuremefit The Obesityof the body ofindividuals can be
checked with the help of BMI in whicthey are classified as normabverweight or
obese Body Mass IndeXBMI) can be calculated bgividing themass in kilogramsn
the height in meters square@®. According to theworld Health OrganizatiofWHO),

Body Mass IndexBMI) result can be interpreted follow®®:

1 Body mass indexess thanl18.5 kilograms per meter square is considered
Underweight

1 Body mass index in the limit between 18.5 and9®4kilograms per meter square
is considered normal.

1 Body mass index in the limit betwe@b.0and 2.99 kilograms per meter square
is considered Overweight.

1 Body mass index greater tha@ kilograms per meteggare is consideredbese.

Researches hawhownlinks between chronic diseases ddbesitylike inflammations,

dyslipidemia. Diabetes, blood pressure, cardiac anomalies, osteoarthritis, cancers and

stroke'®., On the other handosing weight toward normal weight redudde risks ad

aggressivdorm of co-illnesses that are relatéalObesity

Weight loss can also act as a way for preventing cancer developf&if® The

chances of developingreastcancer in women who have had their menopause are

increased by obesity also risks associated withctblen cancer and esophagus are
increased'®**°® Moreover it needs to be mentioned th@besityis associated with

aggressive fornof prostate and breasancer'®’.
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In prostatecancercasesthe gaining of function of the receptor of androgen is the main
stepin the development of cancer which is dependent upon hormone to the cancer which
is not dependent upon hormone like fitestatecancer'®®. Males who arebeseare at

lower risks of developing thprostatecancer in comparison to thoséese individuals

who are higher risk of dying because of this pathology in comparison to those who are

lean'®®. Therefore, obese men have higher risk of developingtate cancer.

The majority of male population can survive the cancer of prostate, but thesevho
areassociated with hormorrefractory metastatiprostatecancerthavea chancdess than
six percento survive another fivgeas. Never the less, Olse merare at highkr risk of

facingdeath than thosmenwho havenormal body mass indé®**,

Obesity might be link tprostate cancenortality. Obesity maycause fals@egative PSA
test resulwhich lead to treatment del&y. Menwho areobesemore often face failures
related with biochemistry; they develop hightyetastatic tumors and lead poostate
cancer which is not dependent upon andrdgéms mention beforeQbesitylinks with
advanced stage of prostate can@dso, surgerycan be verycomplicaed and difficult
radiationtreatmentfor prostate cancer patientha are obes& It has been found that
obese prostate cancer patiesisnetimenavea true PSA test resubbut theystill develop
aggressive fornmof prostatecancerwhich indicatesthere arebiological mechanisms

playedpart in the development pfostatecancet™?

Obesityis related with changed levels of different hormones that include testosterone,
insulin, IGF1, estrogen, leptin ef®. They all have been associated witbstatecancer

BecauseéObesityis a result of dietary styléhosewho areobesepossess positive balance
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of energy andhow consumption of great quantity of fats from diet and all of them are
related withcancer'*® Also obesity is related with mediator of inflammation ancain

bea developingfactor ofprostatecancer*®

Researches which examine the relation betweed u | bbdy smass indexand
development risks gprostatecancer have provided mixture of outcomes. Many larger
cohortstudies showethcreasebody mass index related with a great risk of phestate
cancer***" put someof these studies described these relatiassiot sufficiently
strong. On the other handome different researches showed no relationship between
body mass index and risks pfostatecancer*®°. A recent group study frotine United
Statesshowed inverse relation among obesity and the diagnogisosfatecancey but
males who were less thasixty years or those whioave a positive family history of

prostate cancer®.

In regarding to race,rgat numbers of Africathmerican males werebesein present
regiment.Obesitycan be regarded as a risk that can be modified, which can be related
with more violet tumors®. Obese AfricarAmerican maleshavehigher risks pathology
related aspects thaibesenon-African-American maled®. False PSA test result is more
often occur withAfrican-American menand desity contributeso increases this false
result of PSA test“®. Obesity may be responsibfer the racial discrimination that is

present irprostatecancer.

Epidemiological relation betwee®besity and violentprostatecancer is specifically
related because of universal nature of pathology and the numbers of males that are

victims 1. Apart from race and age theaee some developed risks for theostate
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cancer The recognition oDbesityas another risk for violergrostatecancer is of great
importance for the health of public because of its nature, which can be modified. The fat
tissues are different in their gacities to undergo expansion and reduction during the life
of a person and reduction can be brought by bringing changes in liféslyle
Epidemiological evidences which link obesity with violgmmbstatecancer shows the
significance of considering size of body into consitdera while carrying out the
screening, monitoring and treatment of patientprostatecancer also guiding patients

about healthy choicée$™

2.3.3.2 Physical Activity

Physical activity plays a role in various ways to decrease the risk of numerous varieties of
cancer, alongwith cancers of the endometrium, breast, prostate and cbfon
Additionally, physical activity if performed regularlgssiststo keep a healthy body
weight by harmonizing caloric intake with energy utilize. The physiological benefits of a
physically active way of life outdo deaasing the risk of cancer, and incorporate

decreased risk of death

Though, the best possible intensity, frequency, and duration of physical activity required
to lower cancer risk are unéhtified, researchers recommend that increased levels of

physical activity (such as performing an activity of or more than 300 minutes weekly or
of activity of high energy comprising 150 minutes weekly) may offer even better

decliningin cancer risk*. A number of other research have revealed that being energetic
at these high degrees of physical activity aids in preventing weight gai®lbesity

122123 By serving as a source of maintaining weight, this level of physical activity can

have an influence on decreasihg tisk of onset of obesigssociated cancets
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Figure6: Percentage of adults who reported recent walking, by age group and race52thd 2013

In the year of 2011, approximately 25.4% of adults informed that they haveenorhe

for physical activity. The fraction of adults notifying no free time for physical activity
varied from 16.5% and 36% in Colorado and Mississippi, respectfieln the same

year, dout 20.6% of adults informed that they spare extra time to engage themselves in

no less than 150 minutes of moderate activity or 75 minutes of strong activity every week

23

Physical activiy is proven to be helpful at any age and it helps claim a positive health
condition. So as to observe the consequence of physical activity, the difference is made
between levels of physical activityike light, light-moderate, moderate, strong and
intense exercises A study demonstrates that moderastrong physical activity, for
example sports, is helpful in reducing the risk for the development of all types of
malignant cancer¥>. A study décovered a strong opposite connection between prostate

cancer and physical activifi. Moreover *? stated that the results of physical activity
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were conflicting.** found that theegularperformingof strongphysical activityreduces

the risk for prostateanceramong males of the middbge group.

Physical activityhas been considered a main tool by researchers for making the overall
life quality better. Among older people (above age 60 yellswho were the prostate
cancer swivors for a long time?® discovers that steady moderatestrong exercise
performed weekly makes the physical function, quality of life and health pemeptio
better. One study illustrates that energetic physical activity boosts the levels of
androstenedione hormone in the body. Itherefore very important that middlaged as

well as older adults keep themselves busy in adagtiygical activityroutines One

study discovered associations between education level and physical activity. With
increasing age and low education leyetsanc er patients donodt
importance of physical activity usefulness for them whereas a people of higher education
level were found to be engaged in a regular weekly exettisén general, physical
activity has been believed to be defensive against hormsdaed tumor dvelopment
because the physical activity decreases the power of endogenous hormones travelling all
through the body?’. Though, the results concerning physical activity and the danger for

prostate cancer are indecisive.

However, the accurate biologic mechanisms that connect physical activity and risk of

prostate cancer remain uncertain, it is concewahht physical activity may perhaps

decrease the risk of this cancer via this pathway, i.e. It may impact the levels of some

endogenous hormones associated with risk of prostate cancer, for instance androgen
128 129

levels ' levels of insulin'?®, as well as insulitike growth factors**while daily

activity may decrease testosterone levéisevels of serum insulit??, and of IGFI 32
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On the whole, there was 10% i.e. a statistically significant decreased risk of prostate
cancer when eluated against the maximum versus the minimum degree of acfi¥ity
Physical activity if done in the age group of 20 to 45 years and the 45 to 65 years
considerably decreased the risk of prostate cancer, while phgstoaty earlier than 20

years of age and after 65 years of age did not decrease the risk of prostat&®tancer

The ** results of physical activity on the risk pfostatecancervaried among dissimilar
populations. For Europeans, Occupational physical activity (OPA) and Total physical
activity (TPA) markedly diminished the risk of this cancer, while the Recreational
physical activity (RPA) was not associated with the reductiomisk. A feeble but
noteworthy outcome of the RPA was discovered when limited to cohort studies. The
collective RRs from the USA populations were also considerable for occupational
physical activity and total physical activity but not for recreational maysictivity. On

the contrary, there was no clear link between physical activity and possibility of prostate
cancer in Canadian people found. On top, we discovered a little proof for any effect of

physical activity on the risk of this malignancy among pagons of the AsigPacific*®*

134 noticed a 19% reduction in risk of prostate cancer for occupational physical activity
and only a five percent slightly statistically significant refion of risk for RPA. When
many researchesvere limited to those of superior quality, the RPA as well as OPA

consequences were satisfied with a drop of risk by 14% and 3%, respettively

In regard to the racé> found that here was a major association noticed between more
than 9metabolic equivalent (METhours weekly and a reduced risk of this cancer on

biopsy in white men than men who were inactive (less than 3 MitTs weekly). White
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men whocompleted3 to 8.9 MET hours every week did not receive the same advantage
135in addition,*** observed that high levels okercise have an opposite connection with

the danger of development of prostate carcinoma particularly in men of white origin but
not in men of black origin. It is noteworthy to consider that there was no significant
variation found pertaining to the lewal exercise between the two groupsiring the last
decades exercise has been found to be discreetly related to a high risk of prostate cancer
in black men®. There was no association found between amyeateof exercise and the

danger of positive biopsy results in black nf&h

2.3.3.3 Alcohol Abuse

Alcohol has been in use and abuse for long in a great diversity of cultures all over the
world, and its casumption has been rising fast in several counttiesccording toThe
National Institute on Alcohol Abuse and Alcoholism (NIAAAh 2012,the percentage

of adults who aged 18 or olddrank alcoholat some point in their lifetimes 87.6%.

Adults whodrank in the past yeare 71% and56.3%for they who drank in the past
month %% Substance use is everywhere in the general public, witt8®% of people
consuming alcohol, and about 10% of people use some type of substance to thef extent
addiction or abusé®’. Given that the link between alcohol and a variety of types of
cancer is comparatively modest at reduced levels of consumption, theeebleen
various observational studies, showing most of the participants using low to moderate
guantity of alcohol, and thus, an important positive link, a nonexistence of a considerable
association, or a noteworthy negative link between alcohol consumgatih the danger

of death and disease were found from certain type of cahcers
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Figure7: Alcohol Use, Persons Aged 18 or Older, by Demographic Characteristics: Perce@@gesnd 2012

The precise nature of the connection between alcohol drinking and prostate cancer risk
has been vague regardless of the big number of research studies undestakeswed

in 13%143 Despite the fact that there seems to be small evidence for an association as a
whole, a little risk increaswith high levels of alcohoblrinking hasbeen found irt** but

not alwayshasbeen foundn **% In view of the fact that these early reviews and meta
analyses*®!*® 6 extra cohort***°, and6 casé control™>***° research studies have been

issued on the connection between risk of prostate cancer and alcolkoig of which 1

[ 156 146148

casé control = and 2 cohors studiesrevealeda significantlargerrisk associated
with heavyalcoholdrinking. **” found a linkbetween lifetime alcohol drinking and high

risk of prostate cancer.

A latest metaanalysis that tried to separate methodological concerns with a scrupulous
attention on amount of alcohol use concluded that alcohol drinkitvgoodr more drinks

daily waslinked to a high risk of prostate cancer derived from confirmation froni case
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control populationbased studie¥”. One concern that has not been sufficieiutgntified
is how this association may differ by the aggressiveness of the tumbk.now, 9
studies#>149153154158162 haye regarded at least several features of the severity of the

cancer and the consequences have been uncertain.

157 studied theassociatiorof different type of alcohol with prostate cancer. They found

that here was a noteworthy higher possibility of occurrence of prostate cahesr
measured using statistical data with regard to excessive drinking of beer, during
evaluating the das of alcoholdrinking for whole life 1.65asodds ratio obtained for
those who had drunk 7 beers moreweekly in comparison to nondrinkers for bgmi
casesversuscontrols,with (p= 0.003). For theaggressive casegrsus controlsodds

ratio of 1.99 was obtained, with (p=0.0G2) males who used to drink 7 alcoholic drinks

or moreweekly than who does not drinker. The insignificant associations fwend for

liquor or wine lifetimedrinking.

Those males who drank about twenty one alcohol drinks weekigooe had notably
elevated risk of developing prostate cancer, irrespectiv@ngftype of alcohdt’. For
increasing intake of alcohol, there was a statistically signifitégh risk of prostate

cancer with rising quartiles alcoholdrinking **’.

Heavy consumption of alcohol (i.e. greater than 50 g of alcohol every day) and customary
heavy dmking (i.e. greater than 4 drinks on a daily basis or more than 5 days weekly)

were related to an increased risk of prostate cancer ofgnagle nature (RR, 2.01 [95%

Cl, 1.33 to 3.05] and 2.17 [95% CI, 1.42 to 3.30], respectively); a lesser amount of

drinking was not linked with cancer rid¥.
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(Middleton Fillmore et al., 2009neta analysis consisting of 16 cohort studies and 31
casé controls reported a&ignificant pooled RR for any alcohol consumption drinking
againstno alcohol consumption of 1.08 (95% CI, 1.01 to 1.16), and proposed that
prostate cancer occurrence is certainly linearly linked with alcohol drinking, and with an
RR of 1.16 (95% CI, 1.06 to 1.269r an increase in everyday alcoholic drink unit.
However, he authors declared th#is associatiomeeds morexploration, particularly

with regard to heavy drinking.

With reference to the link between prostate cancer and alcohol by stage, dioaking
raisethe risk of terminal or advanced prostate cantéthough a current potential.8l
cohort study stated a less important connection between alcohamatignant cancers
and an augmented risk of benign can@érOther research that demonstrated no linkage
between prostate cancer and alcohol mayehasen distressed by the discovery of an
error in screening, which would disguise this link if people who drink heavily were less

interested to receive PSA screentfigy

164 confirmed a positive connection between alcohol consumption andyhigle prostate
cancer.On the other hand"*® comprehensivemetaanalysis offered no confirrtian
about a material linkage between prostate cancer and alcohol drinking, even at very high

drinking doses.

In China*** metaanalysis found thatno major associain found between drinking
alcohol and certain cancers such as that of colon and rectum, lung, ampulla of Vater,

prostate, extraepatic bile ducbr pancreas. The consequence of alcabaksumptioron
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the risk of several cancers may differ with traditioihe, form of alcohol used, its dose,

or the standard of living of the participants.

2.3.3.4 Smoking

The consumption of tobacco is regarded as the most significant risk of cancer, which can
be avoidedAround hundred million individuals died in 20th centuadl around the globe
because of the diseases, which are related with topaocb aschronic lung disease,
cancer stroke and cardiovascular disea8equarter of those who smoke will meet death

in a premature manner during the age of 35 t0.6Ehe prevalence of smoking in the
grownups ofthe United States faced a reductidretween2005 and 2011 it has a
percentage of 2099 to 196 and prominent reductions were there for both males and

femdes(23.9% to 21.6%3Nnd(18.1% to 16.5%) respectivéfly
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Figure8: Cigarette Consumption, United States, 192007*%

A great part of smokers develop tobacco addiction prior to the legal age for purchasing

cigarettes. The younger generation shovesarsensitivity towards nicotim€®. The use
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of tobacco improves risks of malignancy of moutimds, larynx, esophagus, pharynx,
liver, bladder, ovary, pancreas and certi%®® . Smoking of cigaré¢ is the supreme

cause of death and illness that can be preventi ibinited State®®.
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Figure9: Number of Adultsin millions, Who Were Current Smoketsy Age, from 1999 to 2008

No doubt smoking is related with improved incidences of many cancers which include
lung, bladderandkidneycancersand its relation with thprostate cancestays not clear.

In addition to this the influence of smoking dmettreatment gbrostate cances a matter
under consideration. A new study showed that smoking of cigarette is relatgabositr
diagnosis and higthprostate cancerelated deaths irrespective of the approach of
treatment'’. In patients who undergo radical prostatectomy, smoking is related with
improved risks for metastasis. Smoking is related with a high risk of CRPC, BCR and

death raté’2

Heavy smokers possess an improved risk b 24 30 % death from prostate cancer in

comparison to t hd's®Eoreavkropevibus rsdakerssposseksesmall
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raisein the risks ofrostatecancer for them the risks of tumors were nine percent greater

t han those WwHa grdabparddf thespoteniiabhort studiesndicatedthat

existing smoking is related with medium leuatreaseof thirty percent in lethgbrostate

cancerr i sks in compari s oke'l 8moking s areimportant risd o n 6 t
factor as far as the development of gnestate cancas concerned and must be taken as

related exposures in the researciprafstate canceand preventing death from theancer

173

Howeve, in 1" recent study concludsomeopposite finding. In their study they found

that currentsmokershavea decreased risk gfrostate cancen comparison wh those

wh o d o n 0with Satrsticklly significant for localised and legrade diseaséut

this is not for higher graddisease’* found that males whased to smoke at enrollment
possessed ten percent |l ow risks for the pr
smoke.On the other handhose who smokenore than 25 cigarettes per dayd males

who had smoked for a longer time periotbre than 40 yars havea greater risk of

prostate cancedeaths'’ It appears that smoking is related with decreased risks of less
violent prostate canceOn the other hath, heavy smokers are related whigh risks of

the death due tprostate cancér”.

In anotherecentstudyfrom Japanthe results of® depict smoking brought a reduction
in the risks of cancers in subjects, but this negative relation may have impaired in
subjects in whichcancerhas been detectedhe outcome getsupport from a recent

analysis of 24 groups which depicted improved risks of prostate cdhcer
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Smoking is not a very significant risk as far as the males are smoking in decade prior

to the diagnosing show oor prognosis and great death rate from this patholdgy
However the cause for this relation is not apparent the evidences show that smoking in a
direct manner contributes towards violent prostate cancephenotype instead of
improving risks in an indirect manner via a delay in diagnddierefore smoking must

be taken as a related exposure inghestate canceaesearch and death prevention from

this pathology "2

2.3.3.5Dietary Fat

Aspectsrelatedwith diet are considered as very important environmental factors which
influence the development and progress of ghestatecancer. In accordance with the
opinion provided by experts 30 % to 35 % of all the maligieenare related with aspects

of diet*”. Higher intake of calories, lower fibers and higher intake of saturated fats are
taken as risks for thprostate canceOn the other handvegetables, vitamin Dyitamin

E, tomatoesselenium can act as protective ageffts’”.

The link between fats from diet amqostate cancerases has been researched in detail
after early ecological evidences which link per capita consumption of fat frabtate
cancerdeath raté’® The intake of fatty acids has also passed through investigations in
relation to theprostate canceoccurrence and report suggests that a lower risk of the
development oprostate cancewas reported with higher diet and blood concentrations of
the marine omeg3a, polyunsaturated fatty acids and positive links among dipbkenic

| 180181

acid ard advanced’® fata cancer of prostate, but the results are not converging

every time'®2183
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The consumption of fat is related wiphostate cancéf*'®> howeverthe part played by
fats of diet and other specified types is not cf&af*®. International ecological research
showed that the total intake of animal fat relates withptiustate cancedeath rate®’,
Researchers have indicated that saturated"¥&t¥ monounsaturated fafS**%*, alpha
linolenic fatty acids®*!*® related with theprostate cancebut no prominent relation has
been figured out by other$*'. Researchers have shown that intake of the specified

saturated fatty acit?® was strongly associated wighostate canceisks.

A large nationwide, caseontrol study °found that pointed parts of diet show
assocition with prostate cancetisks and diet lower in trarfats can bring reduction in

risks associated witprostate cancer

The migration researches showed tpadstate canceincidence is high in immigrants
who come from Japan tihe United Statethan n Japan and this indicates towards the
point that lifestyles or deity factors can play part in the developmeptostatecancer
198199 \Western dietgan bedescribedashigher fat intake, diet faatndmany fatty acids
Fatty acidslike n-6 polyunsaturated fatty acigBUFA) are highlighted for playing a part
in the prostate cancarause and developmefif. Fatty acids and their related metabolite
show involvement in many paths with significant effects on the developm@nosibte

cancer®,

Consumption of fat remained the main consideration of diet related studies and risk of the
prostate cancerfat is that part of diet which is most energy crowded. It produces 9
caloriesper gramupon full oxidation. Looking at its chemical makeup it consists of a

backbone of glycerine with which attachment of fatty acids are placed. Fatty acids are
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categorized in three waysaturated fatty acidSFA), monounsaturated fatty acid
(MUFA) and polyunsaturated fatty aciPUFA). There is difference present between
their biological qualities because of saturation degrees and the number of carbons in a

chain 8¢

. It has been indicated that forty percent of entire intake of energy in a
conventional diet of West comes from f&t Association between diet relatedake of
fats and theprostate cancehas been indicated via a relationship of per capita

consumption of fat and the larger international level variation in the ratpsosfate

cancer?%2%3

204 found that there isa relation between early onset pfostate cacer and higher
consumption of fats. Aignificant riskwas linked to higheconsumption o#ll fatty acid,
MUFA, PUFA and SFA. A prominent dosespond association was figured out for entire
fat and its typesp= 0.001), indicatingthat there isncremenal in the risks associated
with theprostate cancewith high consumptiorof fat >**. Causative fractions indicate that

if these relationships were inforinghen almost forty percent of the early onset cases of

prostate canceran have aetilogical existence associated witttoimsumptiorof fat 2%,

200 cohort study foundhat the association of fandfatty acids showed difference by the
severity of theprostate canceConsumptiorof fat and fatty acid was naissociated with
risks of prostatecancer which has not reached advandedels?®. On the other hand
consumption of saturatefdt (EPA and ALA) is associateavith high risk of progressed

prostatecancer®.
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It was found by®hat higher total dietary fandfatty acid with short chain consumption
were not positively associated with survival after the confirmatiopro$tate cancer

which is localized in group study of Swedish males.

For the cholesterol association wititostate cancer’®® shows that the present of
cholesterol metabolism is estial in prostate cancer development. In additiéH,in
their studysuggest thahypercholesterolemidas anessential role in prostate cancer
development. Cholesterol works as a mediator of cellgrowth, inflammation
steroidogenesjsand membrane dynamicsherefore, there is a link between cholesterol
and prostate cancer developméefit study and ® populationbased cohort studigoth
provide further evidence thaholesterol levels iblood are associated withcreased risk
of prostate cancer. Moreovehey suggest thaparts ofaggressive and nesggressive
prostate canceare related to cholesterol level®n the other hand™° find that a low
cholesterol levels might be an effective strategyptevent and delay prostate cancer

development.

2.3.3.6 Vitamin D Deficiency

The importance of Vitamin D asne of the secosteroid hormones exhibiting pleiotropic
actions can never be ignored. It is already very famous as far aaltihem regulatory

action is concerned, these days it is getting great attention because of the fact that
Vitamin D possesses thetential of regulating immunological changes along with this it
can also perform against inflammations and is equipped with properties which enable it

to cause regression of fibrosis. In addition it has its part in cell division as well.
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Prior to interactig with the receptor an activation procedure consisting of three steps is
required in the case of Vitamin D. A major amount of thitamin is manufactured in

skin because of sunlight. Initially UVB convertsd@hydrocholesterol to the pugamin

D3 thatis then changed into Vitamin D3 via a procedure that is dependent upon heat.
Here the important point to highlight is that disproportionate exposure to sun is not
responsible for causing the intemperance of Vitamin D as additional Vitamin D3 is
demolishedoy sun. From diet a smaller percentage of titismin is obtained and it can

be obtained from fishes, egg, ultraviolet irradiated mushroom, supplement etc. Vitamin
D2 and D3 that are derived from diet their absorption takes place from procedures that
are related with bile acidsOn the other handVitamin D is merged in the lumen of
intestines and from there enterocytes absorb it turning them into chylomicrons which
enter the circulatory system through lymphatic system. The synthesized vitamins from
both he above mentioned sources can be placed in fat tissues or they can witness 25

hydroxylation intheliver.

Ecological researches conducted have shown that mortality dymdstate canceis
inversely proportional to sun levels®*2, It can also depict that Vitamin D is inversely
proportional to therostate cancer-*2!° as the standing of this vitamin is related with the
amount of sunlight which skin is exposed to and also the potential of skin related with its
manufacturing as a result it carries d¢le regulation of the growth of cells and their
division #*?*®, The studies, which have been condugtedvide evidences that risks
associated with prostate cancer are reduced in those males who are more exposed to the

215217218

light of sun also the pigmentary properties which can stop the synthesis of

Vitamin D, like darker skifr?*® or easy tanning®'® related with prostate cancer
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Ecolagical indications containing contraindications that higher levelultfa-violet
exposure are related witimcreaserisks associated with the death rate related with

prostatecancer.

There are evidences present which indicated that Vitamin D indeed plays a part in the
development of thprostatecancer Genetic variations in the receptor are related with the
Gleason score 139 also the variatiomsitag agents in the pathway of Vitamin D are
related with risks leading to reappearance of the death rate associatgurositite
cancer’?’. Higher expressionsf the receptor proteins in thEostate cancer arelated

with low risks of deadly cancers in males this was exhibited in Health Professionals
Follow-up study and Physicians. Males in the highest versus low quarter of the
expressions ofitamin D receptos possessed risks of 0.37 with the PSA adjustments at
diagnosing®. Also a research related with prostate cancer death rate carried out at HPFS
and the PIS figured that therostate cancesufferers that have low concentrations of the
prediagnostic 25 D possessed a prominent threat related wifihiastate cancedeaths

and 1.59 RR for high versus low quarfé’. The levels of vitamin D that are pre
diagnostic are prominently related with stages as well as grades of the research. So it is
found that the exposure to the discussed vitamin apparently is not reldtddwvrates

of the incident of the cancer of prostate, but different evidences show that its pathway can
play its part in the development of the cancer of prostate. It was found in a research that
in migrants from Asiancreaseisks of the incidents gfrostate cancas present because

of the adaptation of western ways of living a diet that is not good in containing larger

quantity of Vitamin D enriched fish off*
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22> study provides weak supporting to the concept that good amount of skin exposed to

sun can provide protection against prostate cancer development. Howe%er stiuely
showed that 25(OH) D amounts are related with more violent canaetthere are no
evidences of relation between the risks of cancer of prostate. The little exposure to
sunlight for obtaining vitamin D can bring reduction in violgmtostate cancer.
Epidemidogy based relations iprostate canceand Vitamin D can play an important
part in growth and division gbrostate canceé®”. But the researches which link serum

levelsof vitamin D and therostate canceteath rate have no strong correlatfoh

228 found that lhe deficiency of Vitamin D is related with risks pfostate canceas
basically @ exposure to ultraviolet B radiations or in the form of diet related factors or in

the form of endogenous units.
2.3.4 Chronic Disease and Surgical Procedure

2.3.4.1 Inflammation of prostate

Chronic inflammation diseases have been linked to cancer devahdsuch as bladder,
liver, largeintestine cancersnd stomacf*%*°. Inflammation plays an importardle in
angiogenesis cancer cell invasion cancer initiation and growth, andmetastatic
dissemination?®*. Therefore, inflammation has been considered as a risk factor of
prostatecancer®. In fact, inflammatory infiltratesare commonly found inprostate
biopsies™2 #*3find thatprostate inflammadn, mostlychronictype is associated with an
increasedhe likelihoods of prostate canceoreover,prostate inflammatiomcreases
high-grade prostateancerwhich lead to develop highaggressivecancer. On the other

hand, >** found thatchronic inflammationis associated with a lower riséf prostate
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cancer.Also, inflammation that found in prostate biopsies might lower thek of

subsequentrostate cancetetection

2.3.4.2Vasectomy

According b %

there are teidiesdid not find a clear association between vasectomy and
prostate cancer development. However, there ereral studiesndicate that there ar@
positive associatiorbetween vasectomy and increased risk of pros@teer 2% found

that there is a smadissociation betweerasectomy anthe risk of prostate cancer. They
describe thdiological mechanisnthat supportsthe relationshipbetween vasectomy and
prostate cancasunlikely. Also, they sagest that théssociatiormustbe tested again if
there are more prostate cancer factors found in order to clarifieds#oeiation with

vasectomy 2% did not find a cleamssociatiorbetween vasectomy ammostate cancer

risk.

2.3.4.3 Hypertension

Early studies do not havesafficientamount of data to confirm the associattmatween
high blood pressure and prostate can&mme of thee studies found that there are no a
significant associatiobetween prostate cancand highblood pressuré®®?%°. However

240 3 case control study iaAfrican Americans communitfound that the prstate cancer
risk was increased by 2.4 fold among patients wagpertensionin 2011, an animal
experiment done b3/ on rat laboratoryfound some evidence that lirtkypertensiorwith
increase the risk of prostate canééfrecent study on krge sample of patienshowed
that there is amssociation betweehypertension and obesity ampdostatecancerrisk.

Moreover, hypertensionwas associated withoor diagnosis oprostate cancer patients;
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and also, patient who is overweight and hgpertensionhad a statically significant

shorter survival timép = 0.037 2*3

2.4 Artificial Neural Network

2.4.1 Artificial Neural Networks Overview

Artificial Neural Networks (ANN) that work in a parallel as wstructured information
processing units, act just likehmman brain and nervous system by imitating their great
computational ability. In comparison to serial processors, the fundamental computational
el ements of a human brain are quite sl ow.
tasks that a tradition@bmputer may consume an enormous amount of time to do. And in
most cases, computers may not even perform at all. These neural networks learn from
experiences, generalize from past examples, outline important aspects from the input of
unnecessary data, adeal with ambiguous situations, all bymulatingthe brain. ANN

includes many neurons and synaptic strengths called weights.entndgtethe nervous

system in a way the weight signals move through the network.

Lately the research community has starte@dwocate the use of ANNs as a means of
solving biomedical and healthcgseoblems®**. Artificial Neural Networks arsimilarto
biological neurons due to the functional similarity. However, they are much simpler and

therefore any similarity between the twastdl at the fundamental levét”.

Apart from just emulating the human intelligenoeural networks have great ability in
learning the relationship between the input and output mapping of a dataset without

having anyearlier knowledgeor assumption®f the statistical distridion of the data
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This remarkablecapdility makes the neural atwork theright tool for the task of
classification and also the regression in practical circumstances. These two tasks are
pretty essential and are marked as a fundamental part of biomedical applications. Also, in
contrast to many conventional methodsdshon linear techniques, neural networks are
quite applicable for correct modeling of intricate data patterns mainly because they are

nonlinear®**
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Figurel0: Artificial Neural Network Structure

These computer systems known as ANN have been constructed to automaticalyca
tasks such as deducing new information by learning and formulating new information and
discovering. All these abilities are traits of a human brasishown in FigurelO, ANN

is made up of several layers; input layer, one or more hidden laydranasutput layer.

On each layer, there are particular components connected to one another. These are called
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nodes or neurons. Each of t he neur onaos
communication network. Irthis network signals travel via neurons @v weight.
Collective signals are received by each neuron depending on their weights and bring
about an output signal that may also be genetatexther neuron€ffectively, ANN has
beenused to predict the future occurrence of diseases such as renceuofecancer,

cardiology ailment and to help physicians with prognostic and decisjoport®*>.

Neural networks can emulate feed forward systems and can also administer a large
guantity of input data. They can, in fact, function as or take theepf the missing data
given their parallel design. They have the ability to pick on the-uitiles of a given
system, look after long term memory, and recognize patterns in both changing and noisy

environments.

Classification is one of the many us#san ANN. For this task, each pattern of input is
forced systematically to output the pattern indicators that are part of the training data; this
training set contains the input covariate x with the corresponding class labels. Also called
multilayer pereptrons (MLP), feed forward networks are made to mold a set of input
signals (X) into a set of output signals (G). The feedback networks commence with the
beginning activity state of a feedback system. Once the state transition has been done, the
asymptott final state is established as a result of the computation. Associative memories
are one of the many uses of the feedback network. For example, when presented with a
pattern near the prototype X, the output should produce pattern X. One other usefis that
autoassociative memory or contents addressable memory with the help of which the
requested output is completed to become an X. In every circumstance, the network picks

on and is trained by the repetitive pattern with known outputs, also called pattern
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indicators. Supervised neural networks find an associationA:GXfor pairs of giving

sets of inputs and output€.

2.4.2 Artificial Neural Networks for Prediction of Prostate Cancer

Among different types of cancers which occur iremprostate cancers the most
commonly occurring oneBoth postate specific antigen (PSA) and digital rectal
examination (DRE)are the most common tools for early detection and screening for
prostate canceiNo doubt that PSA has the reputation of being an important marker for
the prostate cancé?’. However,PSA has important limitatiorelated with its use in the
diagnosis ofcancey whichis the prominent overlapping piatientswith prostatecancer
andthose who suffer from othgarostatepathologies When PSA test indicate that the
serum levein blood is higher than normahe patient has prostate cancer. However, the
serum PSA level can be affected bgnign prostate hyperplasia (BPH), prostatitis or
prostate manipulationgspeciallywhen the range of serum PSAbistweerd.0 and10.0

nanogam per millimete?*®

The utilization of prostate spiic antigen(PSA) has resulted in unnecessary diagnosis
and treatment of the prostate candeycause of its accuracy limitation anmbor
specificity for early detectiorf*. A great part of the problem is related with the
limitations of the prostate specific antigen test. Different sypéefforts have been put in

for improving the situation, but the results have not been very convincing.

During the past ten yeaartificial intelligence (Al)has gained decent recognition in
different medical practicedArtificial neural network (ANN) $ one of the important

technic used imartificial intelligence Neural network emerges as a famous help for



58

assisting when it is about making prognosis related choicgsat@nts These types of
modelscan give deep understanding into choices based oisiales and aids these
choices by the development of prognostics which allow getting information from

previous clinical informatiof*.

The data which has been published states that the models of ANN have appeared as
importanttools wh e n i t desreasinly oha work pressure on ttimicians by

carrying out the detection and giving choice related support.

In comparison to other concepts related with macl@aming many appreciating points

are present in neural networks, which deserve thetette of potential users. Great
architecture combined with other tools makes ANNS a great tool for processing. It can be
used for any quantity of output as well as input and they have a good support in various
languages of programming. Via alteration ofigi® before training, imposition of
restrictions related with custom changes the present knowledge can included in the design
and construction In addition to this neural network is normally not very expensive for
utilization after training and this maké&sdecent for real application. Latest outcomes
show that these carry out the generation of results that can be compamcstateof-

art classifier¢®%%,

Utilization of ANNSs in the prostate cancer is great optian as

1. More than one factdo make prediction whichelave impact othe results
2. The demand of offering individualized consultinghat utilize sevedadifferent

testsresult together
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3. Free limitation in compere with logistic regression analysis whichseasus
limitations
4. The demand foan upto-datetool which can be applied without difficulty to all

who need it

In regard to prostate canc&NNs improves the precision associated with prediction of
the primary biopsy of prostate in comparison to parameters related with PBatitorts

that are examined f@arlydetection or screeningf prostate cancér?,

In 253

study, they usa@eural networkmodel toprovide a predictive outconfer prostate

cancer patients whether they have cancer obgaisingfree prostatespecific antigen,

total prostatespecific antigen and ageformation. Their studputcomes of ANN, rate of

success 94.11 perceartd94.44 percent wer@ccomplishedor the diagnosis ofcanceras

well as validity correspondinglyThi s setting doesnot carrie

malignancy in a conclusive manner it adigicians in making the decision that if biopsy

is required by giving data related with patient haypngstae cancer or not.

In 2012, the®** independent cohorind ?*° showthat the ANN is a good aid in regular
actvities for improving the detection rate of prostate cancer and brings reduction in not

2
56s

required biopsiesMoreover,”"study shows thatie models of ANN araids in assessing

the risk of cancer of prostate and for making the decision that if biopsy is requinetl
27 utilizes ANN and generally used analysis techniques logistic regression for developing
predictor models for the cancer of prostate survival rHbeir outcomes show that the

ANNSs, is more precise thandhogistic regressions with a precision of 91.07 peraadt

89.61percent correspondinglgimilar study by?*° carried out the comparison of neural
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network to the logisticegressionslt was shown that ANN is more preci$e® used the
neural network study of the history of employment as one of the risk factqrsokiate

cancer

In #*° studythat based om large populatiorims to distinguish betwegpatients with

prostate cancer artlosewho do not shovevidence ofcancerby usingbenign prostate
specific antigen (bPSA) and benign prostatic hyperplassaciated (BPHA)They exam
the result by using percentfree PSA (%fPSA)pased artificial neural network (ANN)
model. Their result shows thaBPHA/tPSAbased artificial neural network wasost

accurate compering @l other parameters

On the other hand?° study shows thaPSA velocity (PSAV)hasrestricted walue for
detectingprostatecancer with seventy one percent improving PSA vaundtwenty nine
percent of al | have usualaRSAV. Athaugtt teey sdicakeo thab t
artificial neural networkselocity which based on the combination of PSAvd a %free
PSAbased ANNcannot improve the ratef prostate cancedetection it might reduce

unnecessary prostate biopsy by 11.00% to 17.00%

A review by?®!

of somePubMedpublications that utilied artificial neural networkn
clinical trialsto draw a future trends in some clinical areas suatiagmosis, prognosis
andrecoveryguidance for canceratients in additionto the needor detailed application
of hard methods. Ihas suggestions fodesign of study for addressing some other

empirical model for medical detectiobased on generic nodinear function

approximations, which includes artificial neural networks
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CHAPTER Ill

Ill. METHODS

3.1 Overview

This study utilizes series of data presmg, statistical procedures, and data mining
techniques to achieve its goals. Data modeling, extraction, cleaning, and recoding were
used to prepare the row data for the studygistic regressionanalysis of variance
(ANOVA), and descriptiveanalysiswere used in this study adatistical procedures.
Artificial neural network ighe maintechnique used in this study. All these methods were

used tgprocess and analyzelarge data selriven from multiple years.

3.2 Data Sources

3.2.1 The Nationwide Inpa tient Sample (NIS)

The Nationwide Inpatient Sample (NIB)one of themainsourcef data for this study.
The NIS is considered to be the largest database irUtlied Statesfor all-payer

inpatient health car&his studywill utilize NIS data forthe following years 2007, 2008,
2009, 2010, and 20, with a total 0f12,004,120 recordsas shown inTable 2. These
records were selected for eanlan with age of 35 years and old&pproximately5.35%

of the data population has prostate cancer.

Table2: The distribution of NIS data by years

Prostate Cancer
2007 115,628 4.96% 2,333,312 19.44%

2008 125,571 5.13% 2,446,883 20.38%
2009 127,685 5.41% 2,358,344  19.65%
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2010 127,656  5.37% 2,378,964  19.82%
2011 146,113 5.88% 2,486,617 20.71%
Total 642,653  5.35% 12,004,120 100.00%

3.2.2 The National Health Interview Survey (NHIS)

The National Health Interview Survey (NHIS$ part of the major data collection
programs of the National Center for Health Statistics (NCNSE)S data is targeting the
healthinformationof the United States civilian who i88Years and old. The major goal

of NHIS is to monitor the health of thdnited States populatiohis study utilizes
NHIS data for the yearf 2009 t02012 to exam thassociationof physical activity with
prostate canceMen with age of 35 years and older were selected to be analyzed for this
study.In NHIS data, there arthree main questions about the type of physical activity
(vigorous light or moderatgandstrenghening. Also, three to one sub questions for each
one of the main questions which asked about the length of doing physical aatidity

time periodfor length

3.2.3 Surveillance, Epidemiology, and End Results (SEER) Program

In the United Stateghe Natonal Cancer Institute (NClund and runhe Surveillance,
Epidemiology, and End Results (SEER) Prograinich consider a very important source
of cancer patientsd data and informati on.
United Statespopulation. The SEER program collects data from several different
geographic areaef the United Stateswhich include Alaska Native Tumor Registry
Arizona IndiansCherokee NationConnecticutDetroit, Atlanta, Greater GeorgiaRural

Georgia San Francisc®akland San José/onterey Greater CaliforniaHawaii, lowa,
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Kentucky Los AngelesLouisiana New JerseyNew Mexicq SeattlePuget Soundand

Utah

Il n addition, it i's t he aadidctgstageamiucances at thé

time of diagnosis anpatient survival data
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Figurell: The distribution of SEER data by years

This study utilizes SEER data for the years of 2004 to 281shown irFigure 11, with a
total of 172545 records All patients whose age between 35 ngeand 100 years were
selected to ralyze their datavhich include ge, racepProstatic Specific Antigen (PSA)

labvalug PSAinterpretationGleason'score and tmorsize data

3.3 Statistical Analysis and Tools

In this study, #i preliminary analyses wre performed using SAS version3@&AS
Institute, Cary, NC, USA)In addition, MATLAB version 8.3(The MathWorks, Ing.
Natick, MA USA) with Artificial Neural Network toolbox was used to simulate the

classificationmodelsand exam the result. Microsoft Ecel 2010 and Microsoft Vision

can
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201(qMicrosoft Corp Redmond, WAUSA) were also used to create charts, diagrams,
and figures.All calculatedp values weretwo-sided and p value less tha®.05 were

considered statistically significant.

3.3.1 Analysis of Vari ance (ANOVA)
Analysis of variance was conducted to determine which group is significantly different

than other group#Age and race variables were examined by analysis of variance.

3.3.2 k-Fold Cross-Validation
The kFold CrossValidationtechniquewasused in this study to ensutbe selection of

theclassifier modelsvith the highest accuracy arttie lowest prediction errors.
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Figurel2: k-fold GrossValidation technique
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As shown in Figure 4, the main datasetasdivided intoatraining and validation dataset
(85%) and testing dataset (15%he testing datasetascreated randomlyThe training
and validation datasetas partitioned into k @ positive integgrequal size sublataset
Subsequently k iterations of training awmdlidation were performed In eachiteration
cycle adifferentsubdatassetwasheld-out for validationwhile the remainingub-datasets
(k -1) wereused fortraining. At the end of each training cyclee classifier modsiwere
run against thealidation dataseto make predictiongnd then calculate the erroEach
model was stored in models array with its own error ratdpon completion, all
observationsvereused for both training and validatioandthe model with lower error

ratewasselected as thfinal model.

Algorithm 1 k-Fold Crossvalidation.

Require: T, atrainingdata set
Require: k, the number of folds
Require: a, a learning algorithm
F = Split Into Folds(T,k)
modelsArray= [a, error rate]

for i = 1 tokdo
for j = 1 tok do
if j [ ithen
Train(a, F[j])
end if
end for
r Y calculate errors by Validat
modelsArrafi] Y [a, r]
end for

cY SelectecClassifierfnodelsArraya, Minimum (r)])

3.3.3 Logistic Regression
This study usedbogistic regression analyste exam the association probability of each

risk factor and the incidence of prostate cancer. In the logistic regression prodedie
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cancer is the dependent variable. The prostate cancer risk factors which include age, race,
family history of prostate cancer, family history of any other cancer, obesity, physical
activity, alcohol abuse, smoking, fattake vitamin D deficieng, inflammation of
prostate, vasectomy, and hypertension are the independent varigbéd.ogistic
Regression model helped to identify the critical variables that can be used to predict
prostate cancer incidenceMoreover, odds ratios were used for eadnbependent
variable tomeasure the expected number of timpesstate cancer risk factavill occur

relative to the numbef times it will not occur.

n h & 2

In addition, logistic regressiorclassification models were created for both NIS dataset
and SEER data$ by using MATLAB 8.3 For NIS datasetprostate cancer is the
dependent variabl the logistic regression moddlhe independent variablese age,

race, family history of prostate cancer, family history of any other cancer, obesity,
physical activity,alcohol abuse, smoking, fat intake, vitamin D deficiency, inflammation
of prostde, vasectomy, and hypertensidime logistic regression model for SEER dataset
use prostate canceas the dependent variabl®©n the other hand,ge, race, Prostatic
Specific Antigen (PSA) lab value, PSA interpretation, Gleason's score, and tumor size
dataare independent variablesn both modelsthe distributionis set tobinomial The

l ink function is set to Alogito.
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o 11 i‘ (3)

(4)

3.3.4 k-Nearest Neighbors

k-NearesiNeighbos (KNN) algorithm is a classification method that classifies unlabeled
data to the nearest most similar labeled datather words, a set of obsetizan data(X)

is classifiedbasedon its label(Y). A new data that is unlabeled will be assigrddbel
similar to the nearest most similar labeled ddtar distance measurgthere are several

distancefunctions; and all of therareused withcontinuaus variablenly.

Ow 1Q (5)
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KNN classifier is simple but very effectiveitv high accuracy. Also, KNN is insensitive
to outliers; and does not make assumptions about the underlying data distributiba. On

other handKNN does not generate a model and requires a large amount of memory.

In this study, KNNclassifiermodels werereated for both NIS dataset and SEER dataset
by using MATLAB 8.3. For NIS dataset, prostate cancer is the dependent variable in the
K-Near est nei ghborsd model . The independent

prostate cancer, family history aiy other cancer, obesity, physical activity, alcohol
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abuse, smoking, fat intake, vitamin D deficiency, inflammation of prostate, vasectomy,
and hypertension. The -Kearestn e i g h dassifier @odel for SEER dataset sse
prostate cancer as the dependemtable. On the other hand, age, race, Prostatic Specific
Antigen (PSA) lab value, PSA interpretation, Gleason's score, and tumor size data are

independent variableB) both modelsthe distance measufenction is Euclidean.

3.3.5 Naive Bayes Qassifier

Naive Bayes classifier is utilizing Bayesian methods to classify data. During the training
phase, Naive Bayes classifier calculatee probability of every class based on
independent variables. After that, these probabilities will be used to clasddfyeled

data to the most likely class.

N oo B o N w N W (7

Naive Bayes classifias simple, it is fast and very effective, and weovkell with small
dataset as well as large dataseHowever,Naive Bayes classifiednas he assumption

that each variable isnportant and independemindit is not always true.

In this studyNaive Baye<lassifiermodels were created for both NIS dataset and SEER

dataset by using MATLAB 8.3. For NIS dataset, prostate cancer is the depesdile

in the Naive Bayesclassifier model. The independent variables are age, race, family

history of prostate cancer, family history of any other cancer, obesity, physical activity,
alcohol abuse, smoking, fat intake, vitamin D deficiency, inflanonatf prostate,

vasectomy, and hypertension. TRaive Bayesclassifiermodel for SEER dataset use
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prostate cancer as the dependent variable. On the other hand, age, race, Prostatic Specific
Antigen (PSA) lab value, PSA interpretation, Gleason's scorefusnadr size data are

independent variables.

3.3.6 Decision Tree

DecisionTree is a hierarchical data structuvhich is started with one root and esdp
with leaves by applying the divieendconquer technique. As a resudtdecision tree is
built by degsion nodes and terminal leaves. Each decision hadetwo branches as
output path. Inside each decisinade,a test function thadetermines which branch path

should be taken by the input variable to reach a leaf notle fisal destination.

DecisionTreeis simple and more understandable whetoisverted to a set of {FHEN

statements. HowevebecisionTreemodel sometimes can lbeerfit or undekfit.

In this study,Decision Tee classifier models were created for both NIS dataset and
SEER dataset by using MATLAB 8.3. For NIS dataset, prostate cancer is the dependent
variable in theDecision Tee classifier model. The independent variables are age, race,
family history of prostate cancer, family history of any other cancer, obesity, physical
activity, alcohol abuse, smoking, fat intake, vitamin D deficiency, inflammation of
prostate, vasectomy, and hypertension. Deision Tee classifier model for SEER

daaset use prostate cancer as the dependent variable. On the other hand, age, race,
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Prostatic Specific Antigen (PSA) lab value, PSA interpretation, Gleason's score, and

tumor size data are independent variables.

3.3.7 Support Vector Machines

Support VectoMachine (SVM)classifies data by creating a flat boundary between data.
This boundary called a hypetane, which separate data into tf&rly homogeneous
partitionson both side The besthyperplaneis onethat gives the largest minimum
distance talata, whichis calleda margin.All data points that are located on the margin

boundary and are the nearest data points thytperplaneare called the support vectors.

The Support Vector Machine (SVM) is a stafethe-art classification methothat is
referred to as black box process&khough, SVM an be slowduringthetraining phase

it hashigh accuracynd superiority over other classification methods.

In this study, Support Vector Machine classifier models were created for both NIS dataset
and £ER dataset by using MATLAB 8.3. For NIS dataset, prostate cancer is the
dependent variable in the Support Vector Machine classifier model. The independent
variables are age, race, family history of prostate cancer, family history of any other
cancer, obety, physical activity, alcohol abuse, smoking, fat intake, vitamin D
deficiency, inflammation of prostate, vasectomy, and hypertension. The Support Vector
Machine classifier model for SEER dataset use prostate cancer as the dependent variable.
On the othe hand, age, race, Prostatic Specific Antigen (PSA) lab value, PSA

interpretation, Gleason's score, and tumor size data are independent variables.
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3.3.8 Artificial Neural Network

Artificial Neural Network (ANN) is a very sophisticatedprediction methodwhich can
deal withnonlinear functionseffectively. This studyuses multilayer perceptron (MLR)
which is the most usealtificial neural networlarchitecture Multilayer perceptromasa

strong ability toclassify and predictomplex problems.

The Multilayer perceptromstructures designed to group the neurons into layssshown
in Figure10. The first layer called input layer; and it represents the input variables which
can ben number of neurons. The last laysrcalledthe output layer and it contas the
result variables which can be alsmumber of neurons. The middle layer is calted
hidden layer and it can be more than one lagetypical artificial neual network is

represented mathematically by the following equation.

©®Q O 0 QW0 o (9)

Where:

1 y(K) is output value in discrete time k

1 Fis atransfer function

1 nis total of input variables

1 w;is weight value in discrete time k where i = fromO to n

1 xis inputvalue in discrete time k where i=from O to n

9 bisbias

Activation functiors:
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Equationl: Sigmoid

o P
Qw — 10
5o (10
Equation2: Gaussian
T s (12)
Vlc“ ”

Equation3: Threshold

(12

In this study,Artificial Neural Netwok classifier models were created for batie NIS
dataset and SEER dataset by using MATLAB &®&th models arefeedforward
networkswhich datamoves only forward from the inputeurons tahe outputneurons

throughthe hidderlayers.

For the NIS datast, prostate cancer is the dependent variable irAthi&cial Neural

Network classifier model. The independent variables are age, race, family history of
prostate cancer, family history of any other cancer, obesity, physical activity, alcohol
abuse, smadhkg, fat intake, vitamin D deficiency, inflammation of prostate, vasectomy,
and hypertension. Thartificial Neural Networkclassifier model fothe SEER dataset

uses prostate cancer as the dependent variable. On the other hand, age, race, Prostatic
Specifc Antigen (PSA) lab value, PSA interpretation, Gleason's score, and tumor size

data are independent variables.

Both data was divided randomly into three siétasets: Training Data (70%), Validating

Data (15%), and Testing Data (15%lhe hdden layer sze was determined by
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Minimum-HiddenLayerSizealgorithm.The Neural Network model for NIS datagead
best performance with hidden layer size of 44 neurons. And foNé&wral Network

model forSEERdatasetthe best performance wagth hidden layer sizef 52 neurons

Algorithm 2 Minimum-HiddenLayerSize

Require: D, a data set
Require: m, maximumnumberoh i dden | ayer neur ons
mimHiddenLayerSiz¥ 0
sY total number of D variables
v Y O
fori =stomdo
net Y create Neur al Net wor k wi t
Train (net, D)
Validate(net, D)
p Y calculate performance (Test
if p > vthen
mimHiddenLayerSize i
v=p
end if
end for
return mimHiddenLayerSize

The final Artificial Neural Networlclassifier modetombines theNeural Network model
for NIS dataset anthe Neural Network model for SEER dataset witieir weights and

biases values

®Q O 0 QW ®8 UV UIWNQ © (13)
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3.4 Research Design

In this study, datsetswere obtained from lie Nationwide Inpatient Sample (N]JShe
National Health Interiew Survey (NHIS) andthe Surveillance, Epidemiology, and End
Results (SEER) ProgranThe raw datasetwaere extracted and stored in a relational
database. This study usé¢éhe open sowe MySQL database¢o store the datdCD 9

codes for every related fae wereextracted and storeas shown in Table.3

Table3: ICD9-CM DagnosisCodes

Clinical
Diseaséd Procedure Classifications ICD-9-CM diagnosis
Software
1 Cancer ofProstate 29 185, 2334 V1046
5 Family history of malignain ) V1642

neoplasm of prostate

V160, V161, V162, V163,
Family history of malignant i, IR, LB
3 neoplasm - V1643, V1649, V165,
V1651, V1652, V1659,
V166, V167, V168, V169
2780, 27800, 27801,
27802, v8521, V8522,
V8523, V8524, V8525,
4  Obesity - V8530, V8531, V8532,
V8533, V8534, V8535,
V8536, V8537, V8538,
V8539, V854
2910, 2911, 2912, 2913,
2914, 2915, 2918, 29181
29182, 29189, 2919,
30300, 30301, 30302,
30303, 30390, 30391,
30392, 30393, 30500,
30501, 30502, D3,
76071, 9800, 3575, 425¢
53530, 53531, 5710,
5711, 5712, 5713

6 Tobacco use disorder - 3051

5 Alcohol-related disorders 660
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Disorders of fatty acid

’ oxidation ] AlTes

8 Pure hypercholesterolemia - 2720

9 Vitamin D Deficiency - 2680, 2681, 2682, 2689

10 Inflammatory diseases of i 6010, 6011, 6012, 6013,
prostate 6014, 6018, 6019

11 Vasectomy - V2652

12 Essential hypertension 98 4011, 4019

The datawascleaned andecoded as binary daf@ and 1) The postate cancer column

was created; andass i gned @A 10 v al uvio hfsobeerdiagnasdd withat i ent
prostate cancer ; and 0 domnotwave prostated cancer. fTheo s e |
risk factors variableserealso treated the same as prostate cancer varkaipbevariable

was tested aghe quantitativevariable in all étasetsHowever in order to exam the
relatiorship between age groups and Prostate CaincliS dataset, ag@asdivided into

subgroups and recoded as a binary datahown in Figuré4. Thes age subgroupaere

3544 group 4554 group 5564 group 6574 group 7584 group and 85 and older

group Also, categoricalvariables that have more than two option values such as race

were convertedto dummy indicator variablesEachindicator variable hathe values 0

and 1 Any categorical variable with categorieshas been split inta indicator variables.

For examplerace variablevasdivided into 7 variablestVhite, Black, HispanicAsian or

Paciic IslanderNative AmericanOtherRace, andVissing
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Figurel3: A graphical repesentation of the study process.

Artificial Neural Network (ANN) classification methodwas usedto predict the

occurrence of prostate canc&NN classifier modelsvere built for NIS data and for

SEER datapas well In addition, five classification methodsere built for each data to

evaluate our ANN modelsThese classification methodgere Logistic Regression k-

Nearest Neighbors, Naive Bayes classifier, Decision Tree classifier, and Support Vector

Machine. All these classifiekgeresimulatel by MATLAB version8.3.

Datawasdivided randomly into three sudataset Training Data (70%), Validating Data

(15%), and Testing Data (15%) as shown iguFe 13. The outcome of each modehs

stored and evaluated against other classification models.
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Bl VIEWTABLE: C.Data ===

pca ‘ Paai;z;w Fanganﬁgow Obese ‘ Alcohal smoking ‘ Fatty Acid ‘ Vitamin D ‘ Inflammation | Vasectomy ‘ Agedb_44 ‘ Aged5_ 54 Ag355_64'i

1 0 0 0 0 0 0 i 0 0 0 1 0 U'J

2 ] 0 0 0 0 ] a ] 0 ] 1 0 [

3 ] 0 [ 0 0 1 a ] 0 ] 1 0 i

4 0 1) 0 1 ] 0 0 0 0 0 1 0 0

5 0 0 0 0 0 1 a 0 0 0 1 0 1

[ ] 0 0 0 0 ] a ] 0 ] 1 0 [

7 ] 0 ] 0 ] ] a ] 0 ] 1 0 i

8 0 1) 0 0 ] 0 0 0 0 0 1 0 0

3 0 0 0 0 0 0 a 0 0 0 1 0 1

10 0 1] 0 0 1] 0 a 0 0 0 1 0 [

1 ] 0 ] 0 ] 1 a ] 0 ] 1 0 i

12 0 0 0 0 0 1 a 0 0 0 1 0 ]

13 0 0 0 0 0 1 a 0 0 0 1 0 1

14 0 1] 0 0 1] 0 a 0 0 0 1 0 [

15 ] 0 ] 1 0 ] a ] 0 ] 1 0 i

16 0 0 0 0 0 1 a 0 0 0 1 0 ]

Figurel4: Binary Data

The effectiveness oéach model was tested using two method&eceiver Operating
Characteristic (ROC) Analysisnd Confusion Matrix ROC curve was the main
evaluation methodised The areaunder the curvé AUC) indicaing the accuray of the

modelas shown in Figure5L

1 T T T T
Best : Trivial (Positive)
Dg_ ............. ............. ............. el _
I freasonablygood s ]
D7k ............ ............. ............ .............
2 : : : :
& 1]+ TR tassssssanasl T ............ .............
@ : : :
= : : : :
-.l‘.l_-'.l. D5 ............. , ............. ............ LR R R R R ............ .
[=] + : H .
o : : : :
g D"‘l .............. ............ Feserrennsssd ............. ............ .
= : : : :
O3k e 5....(}?’" ...... e ............ ............ ]
1] TETTT Q-: ............ ............. ............ .............
: i: worse than Random
1 | ST T .............. Lo R .............
o b/ Trivial (Megative) : . Worst
0 (] 0.4 0E ne 1

False-Positive Rate

Figurel5: The ROC space.

The AUCcan be calculateds a normalized WilcoxeRannWhitney statistit®” as

follow.
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Confusion Matrixwasthe secondevaluation methadit evaluatd the modelgerformed
by cdculating false positivesclassificationand false negativeglassification and then,

calculatel the nodekdaccuracyand the nss-classificatiorrate

Table4 : Confusion Matrix

Predicted Class (0) Predicted Class (1)

Actual Class (0)] True Negativd TN) | FalsePositives(FP)

Actual Class (1) FalseNegativeSFN) | True PositivegTP)
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Themain goalwasto determine which moddiasthe highesperformances and accurate

clasgfication for Prostate Cancer diagnose.

Both Neural Networkmodel sé outputs with their wei g

combined to calculate the final result.

For the ethical consideration, al | pati ent
Also, al participants in this study were anonymous. The HCUP Data Use Agreement
(DUA) along with training course on data security were completed and signed before
having access to the data. In addition, the Surveillance, Epidemiology, and End Results

(SEER) Use Areement was signed and submitted before having access to SEER data.
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CHAPTER IV

IV.RESULTS

4.1 Introduction

A promising combination osometechniqus of stateof the art classifiersand sample
data 0f12,004,120p at i e nt Botn the Watianwidk Inptient Sample (NISand
172,545p a t i recortdsiodn the Surveillance, Epidemiology, and End Results (SEER)
Program This study helpin identifying some of the risk factors of prostate cancer and to
use them as possible prediction factorsdarly detection of prostate canceAge, race,
family history of prostate cancer, family history of any other cancer, obesity, physical
activity, alcohol abuse, smoking, fatty acid deficiency, hypercholesterolemia, vitamin D
deficiency, inflammation of prostate, wasomy, and hypertensidactorsare expected to
have a vary association with prostate cara=ewell as earlgignsof detection prostate
cancer.This study expectso find age, race, and positive family history of cancer are
statistically significant ris factorsand strong early warning of prostate cancer. Although,
this study expects to find different association between prostate cancéneaother
factors which includeobesity, physical activity, alcohol abuse, smoking, fatty acid
deficiency hyperclolesterolemia vitamin D deficiency, inflammation of prostate,
vasectomy, and hypertensidnom strong to weak association, they will be very helpful

in earlydetectionof prostate cancer.
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4.2 NIS Data Analysis

4.2.1 Descriptive Statistics

The main data are derived from a largelataset ofThe Nationwide Inpatient Sample
(NIS) through the years 2002038, 2009, 201(and 2A 1. The samplel2,004,12Dis of
men age 35 andlder, and the average age of gatientsis 64 yearsold with a standard

deviatin of 14.7. The demographic characteristics of the data show&die 2

Table5: The demographic characteristics of the NIS data

Prostate Cancer No Prostate Cancer Total
Number of patient 642,653 5.35% 11,361,467 94.65% 12,004,120 100.00%
Mean [SD] age 74.59[10.64 63.58[14.66 64.17[14.69
n % n % n %

Age group (years)

3544 1,503 0.23% 1,256,845 11.06% 1,258,348 10.48%

4554 24,178 3.76% 2,229,455 19.62% 2,253,633 18.77%

5564 93,504 14.55% 2,468,735 21.73% 2,562,239 21.34%

6574 176,363 27.44% 2,375,514 20.91% 2,551,877 21.26%

75-84 225,644 35.11% 2,072,487 18.24% 2,298,131 19.14%

85 and older 121,461 18.90% 958,431 8.44% 1,079,892 9.00%
Race/Ethnicity

White 425,067 66.14% 6,899,518 60.73% 7,324,585 61.02%

Black 73,731 11.47% 1,262,011 11.11% 1,335,742 11.13%

Hispanic 29,487 459% 797,556 7.02% 827,043 6.89%
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Asian or Pacific
7,644 1.19% 193,006 1.70% 200,650 1.67%

Islander

Native American 2,126 0.33% 62,830 0.55% 64,956 0.54%
Other 12,203 1.90% 275,990 2.43% 288,193 2.40%
Missing 92,395 14.38% 1,870,556 16.46% 1,962,951 16.35%

Risk Factors
PCa Family History 5504 0.86% 10,598 0.09% 16,102 0.13%

Other Cancer Family
7,104 1.11% 93,025 0.82% 100,129 0.83%

History

Obesity 32,907 5.12% 962,369 8.47% 995,276 8.29%
Alcohol 7,649 1.19% 400,058 3.52% 407,707 3.40%
Smoking 46,716 7.27% 1,864,834 16.41% 1,911,550 15.92%
Fatty Aciddeficiency 0 0.00% 29 0.00% 29 0.00%

Hypercholesteolemia 62,119 9.67% 831,685 7.32% 893,804  7.45%
Vitamin Ddeficiency 2,702  0.42% 37,323 0.33% 40,025 0.33%

Inflammation of
3,064 0.48% 34,591 0.30% 37,645 0.31%

prostate
Vasectomy 519 0.08% 2,880 0.03% 3,399 0.03%
Hypertension 417,999 65.04% 6,680,577 58.70% 7,087,576 59.04%

In the sample dat&42,653patientswere diagnosed with prostate caneed represent
approximately 5.35% of thentiredata.The age distribution of prostate cancer patients is
shown in kgure 16. Prostate cancer patiemghose age 65 years and older are the

majority with 81.45% of all prostate cancer data.
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35.11%
27.44%
18.90%
14.55%

3.76%
0.23% -
(35-44) (45-54) (55-64) (65-74) (75-84) (>84)

Age Group

Figurel6: The age distribution of prostate cancer patients

On the other hand, the distribution of race is showigare 17. Unfortunatelythere are

around 14% of race data is recorded as missing from the source.

Figurel?: The race distribution of prostate cancer patients

Patients who are obese represent 8.29% of the whole data; 5.12% efd¢hediagnosed

with prostate cancerAlcoholic patients represerg.40% of the whole datal.19% of













































































































































































































































