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Abstract

In this study we evaluate the 20 type of cancer disease in Tikrit teaching hospital for
the period from 1995 to 2005 by using three statistical methods (regression analysis ,
T-test and completely random design) .The presentation and description of all cases
among male and female were confirmed. And also explain the effect of ages for each
type of cancer distribution among age groups of both sexes.

The results of this study are (1)- The female cancers are leukemia, lung, bladder,
uterus, breast, brain, stomach, pancreas, rectum, kidney, liver, urinary, larynx, thyroid
gland, colon, bone, small intestine and skin (2)- The male cancers are leukemia, lung,
bladder, prostate, bone, brain, stomach, pancreas, rectum, kidney, liver, urinary,
larynx, thyroid gland, colon, lymphoma, small intestine and skin .(3)- There are
significant different between male and female for 9 type of cancer namely , leukemia,
lung , bladder, brain, stomach, pancreas, urinary, colon and bone.(4)- There exist
significant different between all cancers and the more significant are leukemia and
lunge.(5)-There are significant different between female cancers and the more
significant are breast, uterus and leukemia. (6)- There exist significant difference
between male cancers and the more significant are leukemia and lunge.
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Introduction

In  medical research it is often
desirable to obtain a mathematical
expression by which the value of one
variable might be used to predict the
value of another. Regression used for
different purposes .The most common
objective of regression analysis is to
obtain an equation that may be used to
predict or estimate the value of one
variable corresponding to a given value
of the other variable. For regression,
data consist of pairs (X,,V)of

measurements  selected from the
population of interest.

In completely random design
experimental units are simply chosen
at random from the population to
which inferences are to be made. The
total sample is randomly divided into
groups and the different treatments or
condition under study are then applied
to the groups , one treatment or
condition to a group. If the treatments
differ from each other then the various
treatment groups will have different
mean values at the end of the
experiment. Each experiment will have
method of analysis, the completely
random design or any other method
have it . This method is analysis of
variance. In a completely randomized
design, there are k treatments , each
of which is assigned at random to a
group of experimental units .

The main aim of this study are
presentation and description all cases
among male and female, find the
significant difference between male
and female by using T-test and
significant  difference between all
cancer using ANOVA table. And also
explain the effect of ages for each type
of cancer distribution among age
groups of both sexes

Patients and Methods
This study consist of 1555 case taken
from Tikrit teaching hospital (1995 —
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2005) .Data contain 20 type of cancer
divided between male and female. So
we will presented the descriptive and
method of analysis to find the
significant different between cancer's
type ,the effect of age on this kind and
exist or not exists significant different
between male and female for each
kind. Application of statistical methods
(regression analysis, T test, completely
random design ) to observe the
significance difference between type of
cancer among both sexes and
significance  difference between age
groups of both sexes .

(1) Regression Analysis

A mathematical equation which
defines the relationship between the
dependent variable Y and the
independent variable X is obtained
from a sample and then a statistical test
of hypothesis enables us to reach an
objective decision. The equation can
then be used to predict values of the
dependent variable Y from values of
the independent variable X . Before an
equation relating X and Y can be
estimated , we must assume the
functional form of the relationship :

(1 (X .,Y.)= ith pair of observations

@Y (x, - X1, -7) =3 xr
OXr-7) = Yy
i(Xf ‘)?) =ZX2 (5) The sample

2
=l

regression

(4)

line is written:

)}:ﬁn’u “"BIX ﬁh’, =§f; and
B, =F-pX ) TResidual
Variance
B =1-| 2(x, -2 J 13 (x, - )?ﬂ
@) T test

In this study we have the difference
variance of  variables , then we can
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use the formula 7 =

t distribution and degree of freedom
o= —d

(3) Completely Random Design

In a completely randomized design
each experimental unit has an equal
and independent chance of receiving
any one of the treatments. The basic
assumption underlying this design is
that the observed values in any one
group represent a random sample of all
possible values of all experimental
units under that particular treatment.
We assume that the responses are
normally  distributed about the
treatment mean and that the variation
among observations treated alike is
identical for all treatments.

Calculation from analysis of variance
techniques are customarily displayed

in an ANOVA table:
Source of | Degrees | Sumof | Mean F
variation of Squares | Squares
freedom

Among K-1 SST MST | MST

treatment /
MSE

Within N-K SSE MSE
treatment

Total N-1 SS

The total sum of squares is the total of
the squared deviations of the
observation from the overall mean of

e (Z v

Since the within treatments warlatmn is
the wvariation associated  with
observations treated a like, it is the
variation associated with experimental
or random error

the data : S§

SS

)

.

!

= $5E =% ¥

swithin
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Among groups sum of squares SST is
the final source of variation to be
calculated is the among treatments
variation( the failure of the K treatment
means to be alike) the computational
formula is given by

sor 502 &,

SSAnmng

SSE is rarely computed dnectly

S8E =88 ., —58T. After that

compute the degrees of freedom and

enter in the table ANOVA.

Finally we compute the mean square
kSyL

by MST = Al AND
K -1

MSE = ;SE The  test of the

significance of differences among

means is accomplished by computing

the ratio of the estimate of o° based

on between variation MST to the

estimate based on within variation

MSE. This ratio is called an F statistic :
MST

" MSE

Duncan's Multiple Range Test

This method used when replication
of groups are equal in the first we
2y . S0
n
mean square error in ANOVA table
and n is the number of replication in
each group. From Duncan's table we
get the significant studentized range
SSR with error degree of freedom n
and p is the number of mean inside the
comparison . Second step find the least
significant  range  LSR  where

LSR = SSRx S, . After that find the

different between the means .So any
different greater than LSR is
significant different .

calculated S, = is the
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Results
Table (1): Female cancers in Tikrit (1995-2005)

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
leukemia | 14 17 3 3 4 6 7 5 7 7 6
lung 0 3 0 3 4 3 5 1 1 4 6
bladder 5 0 1 3 1 3 3 3 4 5 1
uterus 20 21 4 4 3 4 2 3 7 4 3
breast 35 14 1 5 6 2 1 4 4 5 5
brain 1 0 0 1 1 4 1 1 1 1 4
stomach 0 1 1 0 1 3 1 2 2 0 2
pancreas | 0 2 2 1 3 0 0 0 1 0 1
rectum 5 8 0 2 1 1 0 0 0 0 1
kidney 3 2 5 2 2 5 4 4 6 6 4
liver 0 4 1 0 2 2 2 0 0 2 4
urinary 0 0 0 1 3 3 1 0 0 1 i
larynx 6 3 1 1 1 0 1 3 2 0 3
Thyroid 4 1 0 0 1 0 0 0 0 1 4
gland
colon 0 3 0 2 3 3 2 1 4 4 3
bone 0 0 0 2 1 3 2 2 1 1 3
Small 0 0 1 1 3 3 2 0 0 2 4
intestine
skin 0 0 1 0 2 1 1 0 0 0 2

Table (2): Male cancers in Tikrit (1995-2005)

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
leukemia | 38 21 6 15 10 12 13 36 34 17 18
lung 39 8 6 12 7 10 4 < 3 8 8
bladder 10 5 7 5 5 8 2 6 6 7 18
prostate 9 7 6 8 5 6 4 1 6 8 15
bone 2 1 1 2 3 6 5 1 4 4 29
brain 4 6 4 5 3 11 12 5 7 15 9
stomach 0 4 2 - 5 4 6 3 3 2 0
pancreas 6 5 4 4 1 6 3 1 0 2 0
rectum 1 4 3 0 0 7 4 - 1 0 8
kidney 4 10 3 4 6 8 3 ) 0 8 0
liver 1 2 1 0 1 3 6 1 15 0 5
urinary 4 7 6 5 3 3 3 0 0 14 P
farynx 8 1 5 0 2 7 4 > 3 | 5
Thyroeid 0 1 0 1 5 7 4 0 3 2 0
gland
colon 4 1 4 3 4 0 5 5 7
lymphoma | 1 0 3 0 4 2 B 2 2 0 3
Small 5 1 2 5 9 6 5 6 5 4 4
intestine
skin 1 0 3 0 4 1 2 0 0 0 1
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Table(3) : Regression Analysis for male cancers

Kind Sig. R? Regression equation Result
Age | Sig.
Age
leukemia 40-59 | 0.91 | Y=3.8-1.7X;+0.1X5+1.3X3+1.4X4+0.1X5+0.4X, Sig.
lung 60-79 | 0.99 | Y=0.1+1.1X;+1.1X3+1.1X5+0.8X,4+0.9X5+1.02X, | Sig.
bladder 60-79 | 0.98 | Y=0.75+1.07X,+0.99X,+0.86X; Sig.
prostate 60-79 | 0.98 | Y=0.5+0.9X,+0.97X,+0.93X; Sig.
bone 60-79 | 0.99 | Y=-0.3+0.8X,+0.7X,+1.9X5+1.5X4 Sig.
brain 40-59 | 0.99 | Y=-0.7+X;+1.2X,+1.5X3+0.7X4+1.1X5+0.9X, Sig.
stomach 40-59 | 0.82 | Y=0.5+0.8%;+1.18X,+0.79X; Sig.
panecreas 60-79 | 0.96 | Y=Y=1.5+0.8X,+0.8X,+0.7X3 Sig.
recium 40-59 | 0.92 | Y=-0.9+0.9X;+1.4X,+1.6X; Sig.
kidney 80-100 | 0.98 | Y=0.7+0.5X;+0.9X,+1.002X3+1.04 Xy Sig.
liver 80-100 | 0.95 | Y=-1.4+1.5X;+1.01Xy5+1.3X3+3.1X,4 Sig.
| urinary 20-39 | 0.99 | Y=-0.4+1.1X;+1.1X,+0.9X5+0.9X, Sig.
larynx 40-59 | 0.83 | Y=4.1+2.5X;-0.7X,+1.5X3-1.7X4+1.2X5 Sig.
Thyroid gland | 80-100 | 0.92 | Y=-0.27-0.16X,+1.08X,+1.9X; Sig.
colon 80-100 | 0.79 | Y=2.2+0.5X;+0.65X,+0.6X; Sig.
lymphoma 60-79 | 0.60 | Y=1.2+0.8X,+0.88X; Not
Sig.
Small intestine | 40-59 | 0.99 | Y=0.4+0.92X,+0.98X,+0.86X5+0.9X4 Sig.
skin 80-100 | 0.33 | Y=2.05-0.8X,+0.75X; Not
Sig.
Table{4) : Regression Analysis for female cancers
kind Sig. Age | R’ Regression equation Result
Sig.
Age
leukemia 20-39 0.98 | Y=-5.6+0.1X;+2.8X,+3.5X;3+2.7X5+0.5X, Sig.
lung 60-59 0.56 | 0.49+0.29X,+0.19X,+0.24 X5 Not Sig.
bladder 60-79 0.51 | Y=2.5+0.74X;+0.37X, Not Sig.
uterus 60-79 0.99 | Y=0.17+0.08X;+0.04X5+0.04X; Sig.
breast 80-100 0.99 | Y=-3.3+1.2X;+1.4X;+2.7X;3 Sig.
brain 80-100 0.89 | Y=0.72+0.16X;+1.47X; Sig.
stomach 80-100 0.47 | Y=0.69+0.61X,+1.64X> Not Sig.
pancreas 80-100 0.94 | Y=0.83+0.53X;+0.68X> Sig.
rectum 60-79 0.97 | Y=1.12+1.28X%,+0.42X; Sig.
kidney 40-59 0.84 | Y=0.28+1.45X;+1.47X>+1.3X; Sig.
liver 80-100 0.28 | Y=2.09+0.5X,+0.83X, Not Sig.
urinary 40-59 0.16 | Y=1.88+0.44X, Not Sig.
larynx 40-59 0.96 | Y=0.21+0.15X;+0.14X,+0.1X; Sig.
Thyroid gland | 80-100 | 0.96 | Y=0.74+1.03X,+1.09X, Sig.
colon 80-100 0.49 | Y=2.36-0.27X;+0.34X,+0.88X; Not Sig.
bone Month-1 | 0.02 | Y=2.3-0.17X1 Not Sig.
Small intestine | 40-59 0.95 | Y=-0.59+1.47X,+1.35X,+1.15X; Sig.
| skin Month-1 | 0.30 | Y=0.8+0.6X, Not Sig.
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Table (5): Different between male and female by T-test

Cancer Female Male T- T- Results
)?1 8, )?3 5 Test | Table
leukemia 9.65 | 505 | 2556 | 10.8 | 44 | 1.725 Sig.
lung 259 | 1.89 | 12,13 | 1254 | 25 | 1.725 Sig.
bladder 264 | 19 | 744 | 3.74 | 3.05 | 1.725 Sig.
brain 1.2 | 1.26 | 695 | 334 | 537 | 1.725 Sig.
stomach 1.07 | 0.9 26 | 1.78 | 2.59 | 1.725 Sig.
pancreas 0.86 | 097 | 276 | 235 | 245 | 1735 Sig.
rectum 288 | 3.2 2.7 | 249 | 0.15 | 1.725 | Not Sig.
kidney 368 | 1.46 | 4.15 | 3.1 | 045 | 1.725 | Not Sig.
liver 1.8 | 1.63 | 3.95 | 5.05 | 1.34 | 1.725 | Not Sig.
urinary 0.67 | 0.99 | 3.58 | 3.77 | 247 | 1.725 Sig.
larynx 25 | 1.96 | 3.68 | 276 | 1.19 | 1.725 | Not Big.
Thyroid gland 136 | 1.6 1.6 | 1.99 | 04 | 1.725 | Not Sig.
colon 227 | 141 | 346 | 2.02 | 1.7 | 1.725 Sig.
bone 106 | 1.11 | 48 | 738 | 1.7 | 1.725 Sig.
Small intestine 1.11 | 1.38 | 477 | 1.68 | 5.6 | 1.725 | Not Sig.
skin 045 0.7 | 0.69 | 1.02 | 0.66 | 1.725 | Not Sig.

Table (6): Significant different between all cancers by ANOVA Table

Source of Degrees Sum of Mean F F table
variation of Squares Squares
freedom
Among 19 6143.2 32353 9.8 1.57
treatment
Within 200 6569.7 32.8
treatment
Total 219 1271297
Table (7): Dancan's Multiple range test for all cancers
2 3 4 5 6 7 8 9 10 14 16 18 | 20
SSR|27 |29 |3.0)3.09 315132 |323(326|3.29(334|3538|3.41|344|3.5
2
!LSR 459 149 |51 |525 535154549 |55 | 535956757 |579] 584|359
| The | leukemia | lung breast | Bladder ---
Morsg
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Table (8): Significant different between female cancers by ANOVA

Source of Degrees Sum of Mean F F table
variation of Squares Squares
freedom
Among 17 692.68 40.7 3.3 1.57
treatment
Within 180 2190.82 12.17
treatment
Total 197 2883.5
Table (9): Dancan's Multiple range test for female cancers
2 [3 [4 |5 [e6 [7 [8 [9 TJ10 114 [16 [18 |20
2
SSR|2.7]29 [3.02 [3.1 3.15] 3.19 | 3.23[ 3.26 | 3.29 | 3.3 3.38] 3.41 | 3.44 | 3.47
LSR| 2.8 3.0 | 3.17 3.24 33 [ 334 (339342 | 345 | 3.5 3.54]3.58 |3.61 | 3.64
The | breast uterus Ieukemi1 Kidney ---
Mor
Table (10): Significant different between male cancers by ANOVA
Source of Degrees Sum of Mean F F table
variation of Squares Squares
freedom
Among 17 3479.99 204.7 8.97 137
treatment
Within 180 4107.9 22.8
treatment
Total 197 7587.9
Table (11): Dancan's Multiple range test for male cancers
2 3 4 5 6 7 8 |9 10 16 | 18 20
SSR| 2.7 [ 2.9 | 3.02] 3.09 3151319 | 32326329 | 334 [338 |34 |34 |35
LSR 3.7 (41 [42 |43 44 | 446 | 45| 456|456 467 |47 |47 |48 |49
The | leukemia | lung Bladder| Brain ---
Mor
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Discussion
This study indicated 1555 cases
distributed among male and female for
20 type of cancer. In this study we
used three  statistical methods,
regression analysis , T-test and
completely random design . Each one
of this gives interest results, descriptive
cases by two tables ( table 1&2) female
cancers and male cancers from 1995 to
2005 , regression analysis use to
explain the significant age in each type
of cancers for male and female in
tables (3&4 ). In female there are
significant age in 11 cancers kind ,
leukemia, uterus, breast, brain,
pancreas, rectum, kidney, larynx,
thyroid gland, small intestine and skin.
But 7 cancers type not significant age,
lug, bladder, stomach, liver, urinary,
colon and bone. The significant age in
bone and skin is between (month-1),
leukemia between (2-39), kidney
Jarynx  and small intestine the
significant age is (40-59), uterus and
rectum the significant age is (60-79).
But breast , brain, pancreas and thyroid
gland significant age is (80-100).

In this study, male significant age in

16 type, leukemia .lung, bladder,
prostate, bone. brain, stomach,
pancreas, rectum, kidney, liver,

urinary, larynx, thyroid gland, colon
and small intestine . But 2 type not
significant namely, lymphoma and skin
In urinary the significant age is
between (20-39), leukemia, brain,
stomach, rectum, larynx and small
intestine the significant age is (40-59).
But in lung, bladder, prostate, bone,
pancreas the significant age is (60-79).
In kidney, liver, thyroid gland and
colon significant age is (80-100) .
Table (5) show that T-test give the
significant different between male and
female in 9 type namely leukemia,

lung , bladder, brain, stomach,
pancreas, urinary, colon and bone . But
there are 7 type not significant

different between male and female |,
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rectum , kidney, liver, larynx, thyroid
gland, small intestine and skin
Completely random design proved
exist significant different between all
cancers by ANOVA table (table 6) .
Table (7) show that significant
different in leukemia and lunge. But in
table (8) ANOVA table show there are
cancers and table (9) explain the
significant different in breast , uterus
and leukemia . Table (10) show that
exists significant different between
male cancers in ANOVA table and the
significant different in leukemia and
lung in table (11).
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