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Abstract: The most important step after a person’s disease is diagnosed is starting the appropriate
treatment. If this disease is terminal, the phenomenon of failure in treatment is death. Throughout the
research, the time that passes from the diagnosis date of patients to the last observation or to the
phenomenon of failure, if it has occurred, is the survival time. In such cases, survival analysis is used to
estimate the patient’s survival time or the probability of death. Survival analysis is a flexible method that
can also include censored data. The present study discusses colorectal cancer, which is one of the most
common cancer types. Since colorectal cancer is most commonly seen in middle aged and older individuals,
the association between the disease and age was examined. This study was conducted with Kruskal-Wallis
test, which is a survival analysis method, and the results were presented.
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I. INTRODUCTION

Survival analysis is an integration of methods which are used to estimate the longevity, probability of
death, mean lifespan and average length of life by considering various factors within the treatments an individual
receives after s/he is diagnosed with a disease. Survival analysis is also called life analysis or reliability analysis
in some sources.

Survival analysis is used not only in medicine, but also in areas such as actuary and engineering. The
phenomenon of “death” is considered as the same with “impairment” or “breakdown” in engineering and it is
applied based on the assumption of survival analysis. The fact that the examined situation is seen in the subject
means “failure”. In other words, it means disease or death in living beings and breakdown for non-living things
[1].

Survival analysis is a very commonly used type of analysis in medicine, especially in the analysis of
cancer data. Survival analysis is used when one wants to estimate the probability of survival in cases such as
general survival, disease-free survival, 5-year-long survival, etc.

The difference between non-parametric survival methods and other non-parametric tests is the fact that
they can also work with censored data. In a study conducted in the field of medicine, a patient observed in a
research can leave before the research ends, can die due to a different reason or can be still alive when the
research ends. In this case, the data obtained is “censored”. If the expected case occurs (death, etc.), the data
obtained is “uncensored”.

Cancer can be defined as the uncontrolled division and proliferation of cells in any part of the body.
These developing cells disrupt the functions of the organs in which they settle and threaten life. Cancer cells can
spread to other organs in the body through blood and lymph and this is called metastasis.

Colorectal cancer is the cancer which starts at the colon or rectum part of the intestine. It can also be
called colon or rectum cancer depending on the starting place; however, they are accepted to be in the same
group since they show common features [2].

Colorectal cancer is the most commonly observed type of cancer in men and women in the world [3].
More people will be diagnosed with colorectal cancer in the future; thus, colorectal cancer is a very important
disease and more studies should be conducted on it.
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Il. METHODOLOGY

2.1. Functions Used In Survival Analysis
2.1.1. Survival (Life) Function

Probability distribution of survival time is called life or survival function. Survival function graph is
called survival curve. Survival function expresses the general tendency of life data with a mathematical model.
Survival function is a probability function and is shown with S(t) [4]. Given that t:any time and T: time of death;
S(t)=P(T>t). S(t) function is also called cumulative life function. The estimated value of S(t) can be calculated as
follows:
S*(t)= ( the number of individuals who survive longer than t)/(Total number of individuals)

2.1.2. Probability Density Function

f being a continuous function and T being a continuous variable that shows longevity, the limit value of
the monitoring to fail within a small time interval shows the probability density function of T and the equation
(1) is as given below [5].
P(t =T =t +A4t)

At . 1)

r

F(t) being the cumulative probability density function, F{(t) = [, f(x) dx; 0 < x < oo,

FE) = limy,

2.1.3. Hazard (Risk) Function

Hazard (Risk) Function expressed with h(t) shows the death risk of an individual living in t time, which
may occur within a small time interval (t+At). Hazard Function is accepted as the criterion of failure.
Hazard Function is calculated as given in Equation (2).

Pt=T<t+AMt/T =t)

At 2)
for continuous gcistributions, h(t) function meets the conditions of

h{t:] = I!.l‘.-m_\.r__.D

R = 0, f WE)dt = [6]
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2.2. Non-Parametric Survival Function Estimates
d; being the number of deaths at £; time and, n; being the number of individuals under risk at £; time,
various estimation methods are as given in Table. 1.

Table.1: Survival Function Estimators [7].

Researcher (s) Formula
i
n —d-
Kaplan - Meier (1958) 5J_i€-‘-a' = H (;J
i=1 ﬂ[
;
T d;
Altshuler (1970) AT = H exp (——}
"y
I=1
i N
Prentice (1978 GHPREN — H( !
( ) 4 2 Mg + ].J
i
; m; —d; +1
Prentice - Marek (1979) 5 = H (;]
! n; + 1

Harris - Albert (1991)

| Vol. 05 | Issue 12| 2019 | 9 |



International

Journal

Of Advanced Research in Engineering& Management (IJAREM)
ISSN: 2456-2033 || PP. 08-12

Fleming - Harrington (1991) '
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Moreau et al. (1992) ]

2.3. Comparison of Survival Functions
In Life Analysis, Kruskal-Wallis test can be used when comparing the data in multiple groups.

2.3.1. Kruskal-Wallis Test
5. tumi ordinal mrmba?r of uncensored observations
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since p value is generally unknown, it is estimated with K/N [8] and test statistic is transformed into Equation
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The hypotheses to be tested here are made as;
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Hy : There are no differences between groups in terms of survival time.

H, : Survival time of at least one group is different.

and at the decision stage, if the result (calculation value) obtained with Equation (3) is greater than Chi-square
table value (‘:['2lr = Xf_mm), absence hypothesis (Ho) is rejected; if the calculation value is smaller than or equal
to Chi-square table value, absence hypothesis cannot be rejected.

IHl. MATERIAL

The data of 246 patients diagnosed with colon cancer and rectum cancer were obtained retrospectively
from the related unit within the body of Hatay provincial directorate of health. The data including information
about the ages, diagnoses, last observation dates and censor states (living, deceased) were taken. The time
between diagnosis and last observation dates was calculated; this time was calculated with Kruskal-Wallis test by
taking into consideration the state of censor and the results were evaluated. The patients were grouped in four as
“40 years of age and younger”, “between 41 and 60 years of age”, “between 61 and 80 years of age” and “81
years of age and older” so that the calculations could be made.

Kruskal-Wallis test used in the analysis was calculated with the help of MS Excel. While interpreting
the results of Kruskal-Wallis test, absence hypothesis was rejected in case of the calculated Chi-square value
being greater than the Chi-square table value.

IV. RESULTS
The following results were found as a result of the examinations conducted to find out the associations
between four groups: 6" = ?rr:mrmnrmr' = 29.08 and ?r’" = }]'r'l 0,05 = 7.81
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In this case, Ho hypothesis is rejected. In other words, it is said that at least one group is different from
the others.

Triple comparisons were made to find out the group that caused the difference. Test results of the first
triple comparison groups “40 years of age and younger”, “between 41 and 60 years of age”, “between 61 and 80
years of age” were found as: G* = XCaicutation = 3.00 and ¥7 = yiges =5.99

As can be understood from the results, the calculated Chi-square value is smaller than the Chi-square
table value. In other words, absence hypothesis was not rejected and no significant difference was found between
“40 years of age and younger”, “between 41 and 60 years of age”, “between 61 and 80 years of age” groups.
Because of this result, no further triple comparisons were thought as necessary.
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V. CONCLUSION

In this study which examined the relationship between colorectal cancer and age, the data of a total of
246 colorectal cancer patients who were grouped as “40 years of age and younger”, “between 41 and 60 years of
age”, “between 61 and 80 years of age” and “81 years of age and older” were analyzed by using Kruskal-Wallis
test, which is a survival analysis method. As a result of the study, a general difference was found in survival
times according to age factor when the patients were grouped in four as “40 years of age and younger”, “between
41 and 60 years of age”, “between 61 and 80 years of age” and “81 years of age and older” , when triple
comparisons were taken into consideration, the test result was not found to be significant when the last group (81
years of age and older) was excluded from the calculation. In other words, H, hypothesis was not rejected and no
statistically significant difference was found between the groups in terms of survival time. This shows that the
group that creates the difference between four age groups is the “81 years of age and older” group.

The reason why the difference between the survival times of other age groups was not significant can be
the fact that a significant part of the data used in the study was censored data and the effects of the disease
stages. The evaluation of the stages in the same way was left to further studies.
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