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Abstract

Cancer is a very serious disease which may cause of death of the patients. Cancer is abnormal growth of cell in
human body. It may occur almost any part of human body. Cancer is considered as second leading cause of death
disease in the world. Though cancer is a very severe disease but it can be diagnosed. In this paper an attempt has
been made to study the cancer patients in Jorhat Medical college and hospital by using various statistical test viz.,
test of proportion , Mann-Whitney U-test, run test ,test of goodness of fit etc. by statistical software like SPSS , R

etc.
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1. Introduction:

Cancer may be regarded as a group of diseases
characterized by abnormal growth of cells,
ability of invade adjacent tissues and even
distant organs. Cancer can occur at any site or
issue of the body and may involve any type of
cells. It thrust a very heavy burden in public
heath sector and has become one of the leading
disease worldwide nowadays. Cancers are
caused by mutations that may be inherited,
induced by environmental factors, or result
from DNA replication errors (Tomasetti C et
al.). Cancer, as a fatal disease, has a high level of
associated misbeliefs and fear, and the patients
have multiple cognitive representations of their
illness (Lykins et al., 2008). Cancer is ranked as
the first or second leading cause of death in 91
of 172 countries and is third or fourth in an
additional 22 countries (Ferlay ] etal). The
major categories of cancer are: Carcinomas,
which arise from epithelial cells lining the
internal surface of various organs (eg,: mouth,
oesophagas, intestine, uterus)and from the skin
epithelium; Sarcomas, which arise use from
mesoderm cells constituting the various
connective tissues (eg,: fibrous tissues, fat and
bone); Lymphomas, myeloma and leukemia’s

arising from the cells of bone marrow and
immune system. Total 13% of the annual
deaths worldwide are from cancer or cancer-
related and 70% of these deaths are in from
low- and middle-income countries. In India
cancer mortality has double from the year 1990
to 2016. India’s cancer incidence is estimated at
1.15 million new patients in 2018 and is
predicted to almost double as a result of
demographic changes alone by 20404
According to WHO, India has a cancer
mortality rate of 79 per 100,000 deaths and
accounts for over 6 percent of total deathsS.
Further, the cancer mortality in India is
projected to increase to over 900,000 deaths by
the end of this decadeé. Also, with higher
burden of breast and uterine cancer, the cancer
incidence in India is also identified with a
significant  gender  dimension79.  Most
importantly, in India, and as elsewhere, the
term cancer resonates shock and fear because
of two concurrent reasons; first, very high
treatment costs and second, poor chances of
survival1o,

In this paper an attempts has been made to test
various objectives (which are mention below)
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on the cancer data which are collected from
The Jorhat Medical College Hospital(JMCH).
Jorhat Medical College & Hospital ( JMCH ) is a
medical college cum hospital and medical
research public university based in Jorhaat ,
Assam , India .This is the fourth medical College
of the state and it provides the healthcare
needs of more than 1.2 million population of
the entire Jorhat district , the neighboring
districts of Golaghat Sivasagar and Majuli as
well as the patients of neighboring states of
Nagaland and Arunachal Pradesh . The college
operates under the State Ministry of Health and
Family Welfare, Assam. The foundation stone of
the fourth Medical college of Assam was laid by
then prime minister Dr Manmohan Singh on 25
August 2008. On 12 October 2009, the then
Honourable Chief Minister of Assam, Tarun
Gogoi inaugurated the Hospital wing of the
Jorhat Medical College. It is said to be the best
in Assam in terms of infrastructure and patient
load as it is having a tremendous output
following its inauguration in 2009.

2. Objectives and Methods :

The main objective of the present study are :

* To test the association between sex and
various categories of cancer

= To test if the cancer patients are uniformly
distributed over ages

= To test the significance of difference
proportion of male and female cancer
patients

= To test for association between Sex and Age
of cancer patients

= To test for difference in median age of male
and female cancer patients

2.1. Test of randomness :

There are many tests of randomness. We shall
use the Wald Wolfowitz Run Test. A run is a
sequence of identical letters proceeded and
followed by a different letter or no letter.

The hypothesis of interest here are:

Ho : The sequence is random.

H; : The sequence is not random.

Let, U=No. of runs=ri+r;

Then using critical values of U(or p-value) we
can take decision accordingly. When sample
size n is large(n=25), we can use approximate
test for U. In Wald Wolfowitz Run Test,

2n,+2n,
B)- 2

_ 2nqny(2ngny—ny—ny)
V()= (n1+n2)?(n1+n,-1)
_U-EU)
7= o ..(1.4.1)

Since it is a two tailed test, we have to reject Ho
with o, if [ZI >Z, /, or p-value < %

2.2. Approximate tests of normality:

In many situations, especially when sample size
is small or finite, normality test becomes very
essential. For application of t, F or chi-square
test also the normality assumptions need to be
verified. There is an important theorem in
statistics is known as the Central Limit
Theorem, which states that

“if Xi (i= 1,2,....,n) be independent random
variables such that E(Xi)=w and V(Xi)=0?, then
under certain general conditions, the random
variable S, = X1+ Xz+......+X;, is asymptotically
normally distributed with mean p and variance
o2, where u=Y", = giand ¥, = o

There are many methods of testing normality.
One of the methods is using the probits. Here,
first the value of the variable X of interest are
divided into  suitable intervals and
corresponding frequencies are calculated. Then
from the cumulative frequencies F, percentage
cumulative frequencies 100F/N (N= total
frequency) are computed.

If A = 100F/N is the percentage area upto the
ordinate ‘X’ then

_ 42
9= [ exp(5)de

5 is added to avoid negative values which may
occur in practice.

A= 100 ¢(x) and the probit p corresponding to
Ato 5+x.

2.3. Test of single proportion :
Suppose, po is the assumed proportion.
To test, Ho: p=po

Against H1: p#po

The test statistic is Z—\[pz(lp‘;,o) ~N(0,1) ...... (10
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Where, p=estimated proportion
po= assumed proportion
Reject Ho if [Z] >Z 2.

2.4. Chi-square test of goodness fit :

A very powerful test for testing the significance
of discrepancy between theory and experiment
was given by Prof. Karl Pearson in 1990 and is
known as “Chi-square test of goodness of fit”. It
enables us to find if the deviation of the
experiment from the theory is just by chance or
is it really due to the inadequacy of the theory
to fit the observed data.

If fi (i=1,2,..n) is a set of observed
(experimental) frequencies and e; (i=1,2,...,n) is
the corresponding set of expected(theoretical
or hypothetical) frequencies, then Karl
Pearson’s Chi-square is given by:

(fi—e)*
x2=2?=1—f(2?=1 [0 . 2)

e
Follows chi-square distribution with (n-1) d.f.

2.5. Method of Maximum likelihood
estimator :
From theoretical point of view, the most
general method of estimation known is the
method of Maximum Likelihood Estimators
(M.L.E) which was initially formulated by C.F.
Gauss but as a general method of estimation
was first introduced by Prof. R.A. Fisher and
later on developed by him in a series of papers

The principle of maximum likelihood consists
in finding an estimator for the unknown
parameter 8 = (64,8, , .. 6 ), say, which
maximize the likelihood function L(8) for
variation in parameter, i.e., we wish to find 0 =
(6,,0,,...,0,) so that L(8) >L(8)

Thus if there exists a  function
6=0 (x;,x,, ..., x,) of the sample values which
maximises Likelihood Estimator(M.L.E)

2.5.1. MLE for Bernouli distribution:
Let X be a random variable

Let X=1, success

=0, otherwise

With probability of success p
Then X~B(p) and

F(x,p)=p*(1—p)'™*x=0,1;0<p<1

MLE of p is given by :
ologL , _ —~ 9%logL
20 /p=p =0 where 207 < 0

X .
» =y o n=sample size

2.5.2. MLE for Normal distribution
When x~ N(,02), then

L=IT", ﬁﬁexp[{— % (x; — )2}

1 i~ 2
_)"exp(— XL, EC25

202

=(

o
1
logL=— glog(Zn) - g logo? — ﬁZ?:l(xi —w?

The likelihood equations for simultaneous
estimation of u ando? are:

dlogL _ dlogL _
o =0 and 907 =0
Thus giving,
Ao —_1 _
f=x and 02=—3L 1 (; — X)?=57 oo (3) 1219

2.5.3. MLE of multinomial cell probabilities

X1, X2,....Xm are counts in cell from 1 to m,
each cell has a different probability and we fix
the number of cells that fall to be
n:X1+x2+..._+Xm=N. the probability of each box is
p, with also a constraint pi+p2+...+pm=1,this is
a case in which the Xj’s are not independent ,the
joint probability of a vector x1X3,....,Xm is called
the multinomial ,and has the form

n! i n m
f(x1 %0 X | P12 P} = S [T 2™ :(xl, Xy, ---Xn) L D5’ P

Each cell taken separately against all the other
boxes is a binomial.
Now, the log-likelihood of this is given by

1 ( pup2--Pm )=log nl- Y™ logx!+
iz x;logp;

Now we have to take the constraint into
account ,so we have to use the Lagrange

multiplier.

We use,
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L(p1, P2s oo - P ) =101, D2s oo - D)+ A(1-2021 1)

By posing all the derivatives to be 0, we get the
most natural estimate

_Xi
b=

Maximizing log-likelihood, with and without
constraint, can be unsolvable problem in closed
from, then have to use iterative procedures.

2.6. Test of independence of attributes:

Let us consider two attributes A and B. A is
divided into r classes Aj, Aj,....,Ar and B is
divided into s classes Biy,B;,....... ,Bs . Such a
classification in which attributes are divided
into more than two classes is known as
manifold classification. The various cell
frequencies can be expressed in the following
table known as (r x s Jcontingency table where
(Ai) is the number of persons possessing the
attribute A;(i=1,2,..,r), (B;) is the number of
persons possessing the attribute B;, (j=1,2,...,)
and (A B;) is the no. of persons possessing both
the attributes A; and B;, (i=1,2,....,r; j=1,2,....,s).

Also,
iz14; =X5=1B; =N ,where N is the total
frequency.

Table 2.6.1: r x s contingency table:

A A Az . A . A Total

B

B1 (A1B2) (A2B1) e (AjB1) (ArB1) (By)

Bz (A1B2) (A2B2) wece (AjB2) ( ABz) (B2)

B (A1Bj) (B) e (AB) (AB) (B)

B:S ((A1Bs) (A2Bs) <o (AjBs) (ArBs) (Bs)
Total (A1) (A2) (A) (A) N

The problem is to test if the two attribute A and
B under consideration are independent or not.
Under the null hypothesis that the attributes
are independent, the theoretical cell
frequencies are calculated as follows:

P[Ai]= probability that a person possesses the
attribute Ai=( Ai)/N;i=1,2,...r
P[Bj]= probability that a person possesses the
attribute Bj=( Bj)/N;j=1,2,....,s

P[AiBj]=T12", i=1,2,...,5 j=1,2,.....,s and
(AiBj)o= expected number of
possessing both the attributes Ai and Bj

persons

Implies, (AiBj)o= NP[ABj=2 ... (5)
By using this formula, we can find out expected
frequencies for each of the cell frequencies
(AiBj) (i=1,2,....,r; j=1,2,....,s), under the null
hypothesis of independence of attributes.

The exact test for the independence of
attributes is very complicated but fair degree of
approximation is given, for large samples, by
the Chi-square test of goodness of fit, viz.,

B {(AiBj)~(4iB)o}?] wr (fi—ey)*
T B [ B, S )

Where,

fj= observed frequency for contingency table
category in column i and row j,

e;j= expected frequency for contingency table
category in column i and row j,

which is distributed as x? variate with (r-1)(s-
1) d.f.

2.7. Test for proportion:

2.7.1. Test for single proportion : To
investigate the significance of the
difference between and assumed
proportion p, and an observed
proportion p ,this test is used.

Suppose, po is the assumed proportion.
To test, Ho: p=po
Against Hi: p#po

The test statistic is

Z=—PP0 7)

Po(1—-po)
n

Where, p = estimated proportion
po= assumed proportion
Reject Ho if IZI >Zat/2 .

2.7.2. Test for equality of proportion: This
test is to test for the significance of difference
between two sample proportion( p1and pz)

i.e. the null hypothesis to be tested here is
Ho=p1=p2

Against,

Hi=pi# p2

The test statistics to test this hypothesis is
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72— _N(01) v (8)
PQG+)
nig n
Where,

5_N1P1+N2 P2
p=———=
ny+n,

And Q=1-P
The critical value of Z at 5% level of
significance are 1.96

2.8. Inference by odds ratio:

Let us define,

X': exposure Y: age group status

X=1, if exposed Y= 1, if with the 45<age group
=0, otherwise =0, if with the 45>age group

Thus, odd ratio is defined as,

pr(X = 1|Y = 1)/pr(x=0]r=1)

OR:pr(X = 1|Y = 0)/pr(x=0]r=0)

PooP11
==22 9
Po1P1o0 ( )

Where, poo is the probability that a randomly
selected person does not have the risk and also
does not have the disease, pi1 is the probability
that a randomly selected person have both risk
and the disease. Similarly, po1 and pio are
defined.

Odds ratio can also be defined w.r.t. cross table
as follows:

Table 1.4.2: cross table to find odds ratio:
Y=1 Y=0 | Total

X=1 a C a+c

X=0 b d b+d

Total a+b c+d N

ad

OR'E
Test for OR:
To test the hypothesis : Hp: OR=1 or Hq:
OR=0
Hi: OR>1 Hiq: lOge OR>0

We have the test statistic,

_ log.OR
" SE(log, OR)

Where,

sD(log, OR)= /% +o st

SE(log, OR)=""Ee2%)

Reject Ho if Z>Za

2.9. Mann-Whitney U-test :

This non - parametric test for two samples was
described by Wilcoxon and studied by Mann
and Whitney . It is the most widely used rest as
an alternative to the parametric t - test ; when
we do not make the t test assumptions about
the parent population . The null hypothesis to
be tested here is that there is no difference
between the two groups.

We first combine the values of the two samples
, arrange them in order of increasing size and
then rank them . In the ranking, the algebraic
sign is to be considered i.e. the lowest ranks are
assigned to the largest negative numbers , if
any .

For two samples with m and n members ( m<n )

m(m+1) R
- 5 -\

Ui=mn+————=-Ry i (11)

n(n+1)
2

Uz=mn+ - Rz ...................... (12)

Then Mann - Whitney U statistics is U= min (
UpUz) e (13)

Where,

Ri = Sum of the ranks assigned to the group
whose size is m

R, = Sun of the ranks assigned to the group
whose size is n

Then using tables of sigel , we can either reject
or accept the hypothesis .When either of M or N
is larger than 29 the sampling distribution of U
approximately  approaches the Normal
distribution with

Mean =E(U) =% and

mn(m+n+1)

Variance=V(U)= >
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U-E(U)

JV )

Z(U)= ~N(0,1)

Hence the table of standard normal distribution
can be used to test the significant difference
between the two populations .

Ties: When tied observations occur, we give
each of the tied observations, the average of the
ranks they would have, if no ties have occurred.
If this occur between two or more observation
in the same group , the value of U is not
affected . Butif ties occur between two or more
observations involving both the groups , the
value U is affected . This effect changes the
variability of the set of ranks. Hence correction
for ties must be applied to the standard
deviation of U. The standard deviation with

this correction is as follows :
1

sad={(5is) (= - X))

Where, N=m+n and T is the number of
observations tied for a given rank.

Y. T is found by summing the T’s overall the
group of tied observations.

3. Results and Discussion :

3.1. Test of Randomness :

First of all we shall see whether our data is
random one. We shall use run test on our data
with runs of age and diseases of the patient
H,y:Sample is random

H;:Sample is not random

Let us fix a=0.01.Using SPSS package we have-

Table 3.1.1: SPSS output for a Run test

diseases age

Test Value2 1 46
Cases < Test Value 90 200
Cases >= Test Value 310 200
Total Cases 400 400
Number of Runs 128 196
Z -1.796 -501
Asymp. Sig. (2-tailed) 072 617

We have to reject Hy if p-value < a/2, i.e,, if p-
value<0.025

From the table we have seen that all the p-
values>0.025. So, we do not reject Ho and thus
we

may conclude that our sample is random.

3.2. Test Of Normality :

For the test of normality, we use the data for
present age of cancer patients. For this we use
normal P-Plot(using SPSS) as shown in the
figure 3.2.1

Normal P-P Plot of age

10

0.8

=
m
1

Expected Cum Prob
i

0.29

T T T
0.0 02 04 06 08 10
Observed Cum Prob

Fig 3.2.1 Normal Probability Plot For Age of cancer
patients

From the figures 3.2.1 it can be said that the
samples can be regarded as drawn from a
normal population and this ensures the validity
of tests based on normality.

3.3. Presentation of Age Data with Ogive :
From the data on age of the people, given in
appendix, we have that, Lowest age = 9, highest
age= 83 and n=total no. of people= 400 By
using Sturges’ Formula(1.4.5) we get, No. of
classes, k=9 and width i=8 Then the frequency
distribution table is given by,

Table 3.3.1: Distribution of patients by age:

Age interval Frequency Cumulative | Percent
9-17 10 10 2.5
18-26 44 54 11.0
27-35 66 120 16.5
36-44 54 174 13.5
45-53 90 264 22.5
54-62 83 347 20.8
63-71 41 388 10.2
72-80 11 389 2.8

81& 1 400 0.2
above
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100.0%

80.0%-

50.0%-]

Cumulative Percent

40.0%

20.0%]

7 T T T T T
o 20 40 80 a0 100
age

Fig: 3.3.1. Ogive for the age of the Cancer patients

Table 3.4.1 Distribution of patients by age group:

From the ogive we have, Q:1= 34 years, Q.=45.6
years, Q3=55.76years

3.4. Test of Goodness of Fit:

3.4.1. Test for wuniformity of cancer
patients over different age group :

We feel that the cancer patients should be from

all the age groups equally. But we have to test

Whether the patients are equally distributed

over different age group or not.

Age interval Total
Cancer | 9-17 | 18-26 | 27-35 | 36-44 | 45-53 | 54-62 | 63-71 | 72-80 | 8land above
10 44 66 54 90 41 11 1 400

m9tol7

m18to 26

m27to035

m36to 44

m45to 53

54 to 62

Table 3.4.2 : Table for expected frequencies:

Fig 3.4.1: Pie diagram for cancer patients over different
age group

Let us set the hypothesis,

Ho = The patients are equally distributed over
all the age interval i.e. patients are in the
proportion 1:1:1:1:1:1

H1i= The patients are not equally distributed

Age interval | 9-17 18-26 | 27-35 36-44 45-53 54-62 63-71 72-80 | 81 &above
Oi 10 44 66 54 90 83 41 11 1
Ei 44.4 44.4 44.4 44.4 44.4 444 444 444 444

Now calculate,
x2 =187.42..... (using 6)
X6.05,8= 15.50

Since,
Calculated y2?>Tabulated y2,

So we reject our null hypothesis and conclude
that the cancer patients are not equally
distributed over different age group.

Now, consider Pi= probability of persons
belonging to ith age group (i=1,....,9)

Then the MLE of P;, Ps...., P9 for the
multinomial distribution are-

P1=0.025, P,=0.11, P3=0.17, P4=0.14, Ps=0.23,
P¢=0.21, P7=0.10, Pg=0.03, Ps=0.0025

We have seen that the probability is highest for
the age group (45-53).So on the basis of our
sample we can say that the probability of a

patient will belong to the age group (45-53)
will be highest(0.23) and the probability that a
patient will belong to the age group
(81&above) is lowest(0.0025)

3.4.2. Chi-Square Test for Independence of
Attributes

We want to test the hypothesis that there is an

association between sex and various category

of cancer.

Here, sex: male and female

Category: Breast cancer, Colon cancer,
Stomach cancer, Gallbladder cancer, Lung
cancer, Cervix cancer, Larynx cancer, other
cancer

Ho: there is no association between sex and
category of cancer
Hi: there is an association
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Table 3.4.2: 8x2 Contingency table for sex and category
of cancer patients:

sex male female Total
catego (o] Ei 0i Ei
Breast cancer 0 36.9 90 53.1 90
Colon cancer 23 18.04 21 25.96 44

Stomach cancer 32 21.32 20 30.7 52
Gallbladder cancer 21 18.04 23 25.96 44

Lung cancer 18 8.2 2 11.8 20
Cervix cancer 0 7.38 18 10.62 18
Larynx cancer 17 8.61 4 12.39 21
Other cancer 51 45.51 64 65.5 111
Total 162 238 400

Using SPSS

x?=115.964 with (8-1)(2-1)=7 d.f.
Since tabulated value of y? with 7 d.f. at 5%
level of significance is 14.06

Here,

calculated y2>tabulated y2

So, we reject the null hypothesis and we can
conclude that there is an association between
sex and category of cancer

mmale mfemale

Fig: 3.4.2. Bar diagram for category of cancer w.r.t. sex

3.5. Test of significance of difference
proportion of male cancer patients
and female cancer patients:

Hypothesis: Proportion of male cancer patients

is not equal to female cancer patients in age

245 years

Here, Ho: pi-p2

Against Hi:pi1+ p2

Since it is a two tailed test ,so we shall reject Ho
if Z<-1.960rZ>1.96

Let,

pi=Proportion of male cancer patients aged =
45 years

p2= Proportion of female cancer patients aged 2
45 years

Here, Ho: p1= p2

Against, Hi: pi# p2

We have used random variable X and Y as age
of male and female cancer patients respectively
and

X=1,ifage =245

=0, otherwise

Y=1, if age45

=0, otherwise

Then X~ Ber(pi) and Y~Ber(pz) and we shall
use MLE s of p1 and p; i.e. p; and p,,

3.5.1 Cross table for sex and age of patients

Sex Age 245 | Age<45 | Total
Male 112 52 164
Female 114 122 236
Total 226 174 400
Now,
p:=0.68, p,=0.48
P=0.562
0=0.438

To test this we shall use Z test (using formula
8)

0.68—0.48
Z

_J(0.562—0.438)(ﬁ+i)
=4.08

Here, Z > 1.96 ,so we reject Hp to accept H; i.e.
proportion of male cancer patients is not equal
to female cancer patients in age = 45 years

From our observations ,we have found that the
proportion is male cancer patients is more
than female cancer patients in age = 45 years
So, we set our hypothesis as

HQ:P1=p2 VS H1:P1>p2

We use Z test as (1.4.11) and Z=4.08

Now, with a=0.05, Z=-1.645( for right tailed
test)

Since Z>Zqi.e. Z> 1.645

So we reject Ho to accept Hi.And we conclude
on the basis of our sample that proportion of
male cancer patients is significantly higher in
our population than the proportion of male
cancer patients in age = 45

3.6. 0Odds Ratios for Association Between
Sex and Age of cancer patients :
Claim: There is no association between sex and
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age group of cancer patients
Let X and Y represents the attributes sex and
age group of patients. And

X=1, if male

=0, if female

Y=1, if age 245

=0, if age <45

Table 3.6.1 Cross table for sex and age of patients
Sex Age group Total

Y=1(if age 245) Y=0 (if 45< age)
Male 112 52 164
Female 114 122 236

Total 226 174 400

Here,

OR= odds of male cancer patients in age group=45

“odds of male cancer patients in the age group<45

OR=2.30

Since OR= 2.30, it seems ,there is an association
between sex and age of patients. And cancer
patients coming from the age = 45 is 2.30 times
more likely to be coming from the age<45.Next
we are to test,

Ho: OR=1 or Ho: log, OR=0

H1:OR>1 or Hi: log, OR>0

Using formula (9) we get

OR=2.30 log, OR=0.83 SE(log, OR)=0.10
Using formula (1.4.13) we get

7=8.3

Here, Z>Z.the test is significant, so we reject
the null hypothesis Ho .Hence we conclude that
there is a significant association between sex
and age of cancer patients

3.7. Test for difference in Medians age of
male and female cancer patients:

Assuming that we could collect only a small no.

of data for our study. We have tried to test the

hypothesis that -

There is a difference between male and female

patients w.r.t their median age .

Since our sample size is small so we have to

take help o a non- parametric method to test

this hypothesis .We write

Ho: Mx:MY
Hi:Mx#My

Where,

Mx=Median age of male patient

My= Median age of female patient

we have taken a random sample of size 12 for
male and 10 for female which is shown in
observation table 3.6.1 of age for male and
female-

Table 3.6.1: observation table on age of male and female

patients:
male 20,36,42,73,25,70,38,18, 65,75,58, 16
female 9,54,32,15,18,39,22,46,71, 22
Here,

n;= size of the small sample = 10

n;=size of the large sample = 12

The combined sample are given below-

Ri= Sum of the ranks assigned to the sample
whose size is small = 96.5

Rz= Sum of the ranks assigned to the sample
whose size is large = 156.5

Using formula (11)&(12)

We get, U= 41.5 using formula(13)

Here,

U(10,12)<U

Hence, we accept the null hypothesis and we
can conclude that median age of male and
female cancer patients are equal.

4. Conclusions:

Our study is based on a sample of size 400
collected from JMCH out of which 40.8%
patients are male and 59.2% are female. Again
22.5% Breast cancer, 13% Stomach cancer,11%
Gallbladder cancer, 5.2% Larynx cancer, 5%
Lung cancer, 4.5% Cervix cancer and 27.8%
other cancer, where others included Liver
cancer, Penile cancer , Anal cancer, Acute
lymphoblastic cancer, Glioblastoma cancer,
Testicular cancer, Ovarian cancer, Head And
Neck cancer, Lip cancer, Tongue cancer.

Rank 6 |11 14|21 |9 |19 ] 12 | 45 | 18

22

171 3 |1 ]16 |10 | 2 | 45|13 |75 |15]20 |75

Observation | 20 | 36 | 42 | 73 [ 25 | 70 | 38 | 18 | 65

75

58 | 16 | 9 | 54 |32 |15 | 18 |39 | 22 |46 | 71 | 22

In our study we have found that minimum age
of the cancer patients is 9 and maximum is
83.So the range is 74. But the patients are not

uniformly distributed over the age groups (9-
17), (18-26), (27-35), (36-64), (45-53), (54-62),
(63-71), (72-80), (81&above), as the test for

elSSN: 1303-5150

www.neuroquantology.com

1225



Neuroquantology |[November 2022 | Volume 20 | Issue 17 | Page 1217-1226 | Doi: 10.48047/NQ.2022.20.17.NQ880156
Pranjeet Borah, Raktim Ranjan Borah, Nityaraj Chetia, An Analytical Study of The Cancer Patients of Jorhat Medical College Hospital

uniformity was found to be significant. Also the
maximum likelihood estimates of the
probabilities shows that the probability that a
cancer patients will belong to the age
group(45-53) is highest with probability 0.23
and the probability is lowest to the age
group(81& above) with probability 0.0025 .

The ogive shows that the median age of the
patient is 45.6 years i.e. 50% of the cancer
patients are of age< 45.6 years. Again 25% of
the patient are of age less than 34
years(Q,=34); 75% Patient’s age is less than
55.76 years in our study population.

We have tried to study the association between
sex and age of patients with the help of odds
ratio, we have found that there is a significant
association between these two attributes and
cancer patients coming from age 2 45 is 2.30
times more than the cancer patients coming
from age<45. The test from equality of
proportion also shown that proportion male
cancer patient is significantly higher than the
proportion of female cancer patient in age = 45.
In our study we have also found that though
there is a difference in the median age of male
and female cancer patients, the difference is not
statistically significant as shown by the median
test.
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