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Abstract— In biomedical applications, especially in clinical 

trials, two important issues arise when studying time to event 

data: (i) some individuals are still alive at the end of the study 

or analysis so the event of interest, namely death, has not 

occurred. Therefore we have right censored data. (ii) Length 

of follow-up varies due to staggered entry. So we cannot 

observe the event for those individuals with insufficient 

follow-up time. In addition to censoring because of 

insufficient follow-up (i.e., end of study censoring due to 

staggered entry), other reasons for censoring includes (a) loss 

to follow-up: patients stop coming to clinic or move away, (b) 

deaths from other causes: competing risks (Altman, 1982). 

Censoring from these types of causes may be inherently 

different from censoring due to staggered entry. In this 

research provided that the analysis of survival time for 

clinical trial with suitable data. 
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I. INTRODUCTION 

Analysis of cancer survival data and related outcomes is 

necessary to assess cancer treatment programs and to monitor 

the progress of regional and national cancer control programs. 

The appropriate use of data from cancer registries for 

outcomes analyses requires an understanding of the correct 

application of appropriate quantitative tools and the 

limitations of the analyses imposed by the source of data, the 

degree to which the available data represent the population, 

and the quality and completeness of registry data (Collett, 

1994). In this research article the most common survival 

analysis methodology is illustrated, basic terminology is 

defined, and the essential elements of data collection and 

reporting are described. Discussion of statistical principles 

and methodology will be limited. Persons interested in 

statistical underpinnings or research applications are referred 

to textbooks that explore these topics at length. 

II. OBJECTIVE OF THE STUDY 

 To describe data typically available in cancer registries 

rather than to analyze research data obtained from 

clinical trials or laboratory experimentation.  

 To ensure the effect of treatment is independent of the 

change of time point. 

 To create awareness on cancer to the public. 

III. METHODS AND MATERIALS 

A. Data Collection 

Censoring and differential follow-up create certain 

difficulties in the analysis for such data as is illustrated by the 

following example taken from a clinical trial of 898 cancer 

patients in a private Hospital, Salem treated after they had a 

treatment. From the Table 1.1 that the data have been grouped 

into one year intervals and all time is measured in terms of 

patient time. 

Year 

since 

entry into 

study 

Number alive and 

under observation 

at beginning of 

interval 

Number 

dying 

during 

interval 

Number 

censored 

or 

withdrawn 

2002 898 9 2 

2003 887 12 4 

2004 871 8 17 

2005 846 7 0 

2006 839 11 20 

2007 808 6 13 

2008 789 4 0 

2009 785 9 7 

2010 769 6 4 

2011 759 7 0 

Table 1: Cancer data from clinical trial 

B. Statistical Tools 

1) Probability density function (or density function) 

Like any other continuous random variable, the survival time 

T has a probability density function defined as the limit of the 

probability that an individual fails in the short interval t to 

t+∆t per unit width ∆t, or simply the probability of failure in 

a small interval per unit time. It can be expressed as 

f(t)= 
lim

∆t→0
p[an individual dying in the interval (t,t+∆t)]

∆t
 

The graph of f (t) is called the density curve. The 

density function has the following two properties: 

 f (t) is a nonnegative function:  

f(t)≥ 0 for all t≥ 0 

= 0 for t< 0 

 The area between the density curve and the t axis is equal 

to 1. 

 In practice, if there are no censored observations, the 

probability density function f(t) is estimated as the 

proportion of patients dying in an interval per unit width: 

f̂(t)= 
Number of patients dying in the interval beginning at time t

(Total number of patients)×(interval width)
 

2) Survival Function 

This function, denoted by S(t), is defined as the probability 

that an individual survives longer than t: 

S(t) = P (an individual survives longer than t)=P(T >t)  

From the definition of the cumulative distribution 

function F(t) of T, 

S(t) = 1-P (an individual fails before t)=1-F(t) 

Here S(t) is a non-increasing function of time t with 

the properties 

S(t)= {
1, for t = 0
0, for t = ∞

 

That is, the probability of surviving at least at the 

time zero is 1 and that of Surviving an infinite time is zero. 
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The function S(t) is also known as the cumulative 

survival rate. The graph of S(t) is called the survival curve. A 

steep survival curve, represents low survival rate or short 

survival time. A gradual or flat survival curve represents high 

survival rate or longer survival (Kaplan, 1958). 

In practice, if there are no censored observations, the 

survivorship function is estimated as the proportion of 

patients surviving longer than t: 

Ŝ(t)= 
Number of patients surviving longer than t

Total number of patients
 

IV. ANALYSIS OF LIFE TABLE ESTIMATE 

Theoretically, women diagnosed on a more advanced stage of 

the disease would experience a greater threat to their survival, 

with a corresponding increase in their level of depression and 

anxiety. 

Duration (in years) n(x) d(x) w(x) m̂(x)=
d(x)

n(x)−w(x)
 1-m̂(x) ŜL(ti)=∏ (1 − m̂10

x=1 (x)) 

2002 898 9 2 0.0100 0.99 0.99 

2003 887 12 4 0.0136 0.9864 0.9765 

2004 871 8 17 0.0094 0.9906 0.9674 

2005 846 7 0 0.0083 0.9917 0.9593 

2006 839 11 20 0.0134 0.9866 0.9465 

2007 808 6 13 0.0075 0.9925 0.9394 

2008 789 4 0 0.0051 0.9949 0.9346 

2009 785 9 7 0.0116 0.9884 0.9238 

2010 769 6 4 0.0078 0.9922 0.9166 

2011 759 7 0 0.0092 0.9908 0.9081 

Table 1: The life table estimate of assuming censoring occurred at the beginning the interval

The life table estimate of beginning at the interval is 

0.9081 

     
Fig. 2: Life table curve s(t)    Fig. 3: Life table curve s(t)

Duration (in years) n(x) d(x) w(x) m̂(x)=
d(x)

n(x)−w(x)/2
 1-m̂(x) 

ŜLT(ti)=∏ (1 −10
x=1

m̂(x)) 

2002 898 9 2 0.0100 0.99 0.99 

2003 887 12 4 0.0136 0.9864 0.9765 

2004 871 8 17 0.0093 0.9907 0.9676 

2005 846 7 0 0.0083 0.9917 0.9594 

2006 839 11 20 0.0133 0.9867 0.9467 

2007 808 6 13 0.0075 0.9925 0.9396 

2008 789 4 0 0.0051 0.9949 0.9348 

2009 785 9 7 0.0115 0.9885 0.9240 

2010 769 6 4 0.0078 0.9922 0.9168 

2011 759 7 0 0.0092 0.9908 0.9084 

Table 2: The life table estimate of assuming censoring occurred at the during the interval

The life table estimate of during at the interval is 

0.9084. 

Duration (in years) n(x) d(x) w(x) m̂(x)=
d(x)

n(x)
 1-m̂(x) ŜR(ti)=∏ (1 − m̂10

x=1 (x)) 

2002 898 9 2 0.0100 0.99 0.99 

2003 887 12 4 0.0136 0.9866 0.9766 

2004 871 8 17 0.0092 0.9908 0.9676 

2005 846 7 0 0.0083 0.9917 0.9596 

2006 839 11 20 0.0131 0.9869 0.9470 

2007 808 6 13 0.0074 0.9926 0.9400 

2008 789 4 0 0.0051 0.9949 0.9352 

2009 785 9 7 0.0115 0.9885 0.9245 

2010 769 6 4 0.0078 0.9922 0.9172 

2011 759 7 0 0.0092 0.9908 0.9088 

Table 3: The life table estimate of assuming censoring occurred at end of the interval

The life table estimate at the end of the interval is 

0.9088 
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Fig. 3: Life table curve s(t) 

Studies conducted with cancer patients indicated 

mixed results as to the association between the severity of the 

disease and its contribution to depression and anxiety. The 

patients diagnosed with an advanced stage cancer were not 

necessarily the ones experiencing depression and anxiety 

symptoms. However, a significant relationship was found 

between tumor size and anxiety in this study. 

V. CONCLUSION 

This research article provided the rudiments of survival 

analysis as it is often applied to cancer registry data and to the 

analysis of data from clinical trials. Complex analysis of data 

and exploration of research hypotheses demand greater 

knowledge and expertise than could be conveyed herein. 

Furthermore, the results of the clinical data show that the 

awareness for providing treatments with the help of earlier 

information and explore the different analysis features 

available to demonstrate for ourselves the insight on cancer 

registry data that survival analysis can provide and to 

understand the limitations of these analyses and how their 

validity is affected by the characteristics of the patient cohorts 

and the quality and completeness of data. 

REFERENCES 

[1] Altman, D.G. 1982. Statistics in medical journals. Stat. 

Med.,1, pp.59-71. 

[2] Collett, D. 1994. Modelling Survival Data in Medical 

Research. Chapman & Hall: London. 

[3] Kalbfleisch J.D., Prentice R.L., 2002. The statistical 

analysis of failure time data. 2nd ed. Hoboken: John 

Wiley and Sons. 

[4] Kaplan, E.K., MEIER, P. 1958. Nonparametric 

estimation from incomplete observations. J. Am. Stat. 

Assoc.,53(282): pp.457-81. 

[5] Klein, J.P., Moeschberger, M.L. 2003. Survival analysis: 

Techniques for censored and truncated data. New York: 

Springer. 

[6] Zelen, M. 1983. Guidelines for published papers on 

cancer clinical trials: responsibilities of editors and 

authors. J. Clin. Oncol., 1,pp.164- 169. 


