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Abstract 

Life tables and survival analysis are crucial statistical tools that have been widely applied in various 
areas of research, particularly in medicine and clinical studies. They help predict survival 
probabilities over time as well as assess the impact of covariates on survival outcomes. In the present 
paper, the utility of both life tables and Kaplan-Meier survival analysis to research in the social 
sciences is illustrated, with particular emphasis placed on their usefulness in analyses involving 
“censored” data as well as on their relatively straightforward application within the SPSS statistical 
software program. Additionally, it covers the premises, applications, and benefits of each of these 
statistical methods for analyzing time-to-event data. It goes on to provide examples of how these 
might be utilized for medical conditions, including brain tumors, liver cancer, and lung cancer. The 
paper concludes by highlighting the importance of life tables and survival analysis in medicine, 
providing insights into survival rates and treatment efficacy. 

Keywords: life tables; survival analysis; Kaplan-Meier; censored data; medical research;  
time-to-event data 
 

1. Introduction 

The notion of time to some event, for example, death, progression, or recovery from disease, is 
fundamental to medical and clinical research. These studies can more commonly be classified as 
studies of time-to-event data, in which the main interest is how long it takes for an event to occur. 
Two prevalent statistical approaches that have sought to deal with this type of data are life tables and 
survival analysis. These methods are particularly helpful when not all subjects in the study 
experience the event of interest during the study period, resulting in censored cases [1–3]. 

A case is considered censored if the outcome of interest has not been observed until the time of 
the study [4]. This may be the case when the subject is alive after the study or withdraws for reasons 
that are unrelated to the event of interest. These scenarios run into issues with common statistical 
methods like t-tests or linear regression that assume a complete data set for their cases. To 
accommodate this problem, Lifetables and the Kaplan-Meier technique for the analysis of survival 
have been developed, which are useful tools to handle “censored” data and yield valid point 
estimates of survival proportions at specified points in time [5–8]. 

Life tables discretize the observation period into small time intervals and estimate the 
probability of experiencing the event in each time interval [9,10]. These are assumed to be intervals 
in which the probability of an event occurring at any given point within the interval is assumed to be 
constant among those living in that interval [11]. Conversely, the non-parametric Kaplan-Meier 
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survival analysis does not assume a constant probability of events within time intervals and thus 
estimates the survival function. This technique is especially useful in cases of smaller sample sizes 
and sparse data points [12,13]. 

The purpose of this paper is to touch on the theory and applications of the life table and the 
Kaplan-Meier survival figure, along with points of interest in their use in medicine [14]. We will see 
how these techniques lend themselves to estimates of survival probabilities and hazard rates as well 
as comparisons of treatment or patient sub-groups. In addition, we are going to show how these 
techniques can be applied using SPSS software as a practical tool for data analysis [15–18]. 

Life tables and Kaplan-Meier analysis allow physicians to determine treatment as well as 
prognosis. These methods enable a more explicit interpretation of survival patterns, which in turn 
assist physicians and clinicians in determining optimal care for patients [19,20]. Life tables, which 
display survival of patients on different treatments, and Kaplan-Meier survival curves that 
graphically depict survival probabilities and lend themselves more readily to comparisons between 
groups, for instance, are examples of these techniques [21]. 

Such analyses can only take place in medicine, for instance, in clinical trials where an experiment 
is conducted to verify the efficacy of a novel treatment or medication. Similarly, in the study of cancer, 
life tables and the Kaplan-Meier analyses are utilized to assess the efficacy of a new chemotherapy 
treatment by ascertaining whether patients on the experimental treatment survive longer than 
patients on conventional chemotherapy [22,23]. Though these may also serve in the assessment of the 
influence of additional factors such as age, gender, or comorbidities on survival. 

Important assumptions of these kinds of statistics will also be covered here, such as the 
proportional hazard assumption of the Kaplan-Meier analyses and the independence of censoring, 
and the event. It will discuss how these assumptions affect the analysis and later provide a set of 
recommendations for “good” survival analysis [24,25]. 

2. Literature Review 

2.1. Life Tables and Survival Analysis 

Life tables provide a statistical representation of the time until the event, generally survival, in 
each population [26]. The idea behind life tables is to partition the period of observation into smaller 
intervals of time and to estimate the probability of the event of interest occurring in each of the 
intervals. This is advantageous, particularly in the case of censored data, as it allows the estimation 
of survival probabilities at multiple points in time. Among them, Kaplan and Meier posed several 
statistical solutions to help the work of survival data analysis, including Kaplan-Meier survival 
analysis and Cox regression [27,28]. 

The Kaplan-Meier survival analysis is a method for estimating the survival function based on 
life tables. This is often used in clinical trials to compare survival probabilities between groups. The 
Cox regression is instead a semi-parametric method able to include covariates that allows for 
studying the effect of other variables on the survival time (Cox 1972) [2]. 

Kaplan and Meier’s seminal work introduced the Kaplan-Meier estimator, a non-parametric 
method used to estimate survival functions from time-to-event data. This method is particularly, but 
perhaps more useful, when some of the observations are censored [29]. The Kaplan-Meier estimator 
estimates survival probabilities at each event time based on the number at risk and the number 
experiencing the event [30]. This work was the basis for much of the modern survival analysis and is 
common practice in medical research to estimate survival probabilities for patients within clinical 
trials [31]. 

The Cox regression model examines the effect of covariates on survival time and was introduced 
in Cox’s paper on proportional hazards models [32]. Because it does not make a specified assumption 
regarding the form of the baseline hazard function, the model is semi-parametric and is considered a 
semi-parametric approach to survival analysis. Cox survival analysis is a frequently utilized 
statistical tool in clinical studies to analyze the impact of covariates, such as treatment or patient 
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characteristics, on the time until an event occurs for a subject. Survival analyses using this approach 
are frequently completed alongside life tables and Kaplan-Meier analyses [33,34]. 

The book by Klein and Moesch Berger details all the survival analysis methods, including life 
tables, Kaplan-Meier analysis, and Cox regression. It encompasses the full spectrum of techniques for 
dealing with the analysis of censored and truncated data within the fields of Biostatistics, Medicine, 
Engineering, and the Social Sciences. The second edition provides enhanced discussion of these 
approaches in applied research with many examples, including those from cancer and cardiovascular 
research [35]. The book is a complete guide for someone new to survival analysis as well as for 
someone more experienced with it. 

Breslow’s contribution can be seen as an alternative to Cox regression as a means of dealing with 
covariates in the presence of censored survival data. His method, Breslow’s approximation, is one 
way to obtain parameter estimates for the case of tied event times in survival analysis [36–40]. This 
approach is commonly employed in medical research because tied event times are frequent in time-
to-event data, particularly in the case of small clinical trials where patients or events are few [41,42]. 

This Paper serves as a practical starting point for applying survival analysis, particularly 
regression models, to time-to-event data. It covers life tables, Kaplan-Meier estimates, and the Cox 
proportional hazards model in depth. In addition to the methods, they discuss the underlying 
assumptions and offer guidance on utilizing these techniques for practical medical problems, like the 
survival of patients following surgery or the effect of treatment protocols on the course of a disease 
[43–45]. 

The book by Armitage and Berry is a definitive work on the application of statistics to medical 
research and discusses many statistical techniques, including survival analysis [46]. The third edition 
also has complete sections on life table techniques, Kaplan-Meier analysis, and the more complicated 
topic of survival data regression modeling [47,48]. They also include practical examples and case 
studies from clinical trials to show the use of these kinds of methods in medical research [49]. 

Therneau and Grambsch offer a broader extension of Cox’s regression model to incorporate 
complex survival data that includes time-dependent covariates and the interaction of covariates [50]. 
They are likely to become an important resource for anyone who must contend with this type of 
survival data. The usefulness of this book is particularly relevant in clinical trials in which the 
treatment effect is time-varying [51–54]. 

2.2. Applications in Medical and Clinical Research 

Survival analysis and life tables have been extensively employed in medical and clinical studies. 
These techniques have been frequently applied to determine treatment efficacy, prognostic 
indications of disease, and risk factor survival analyses. Life tables are employed in fields such as 
cancer studies, where survival rates for patients receiving different therapies are analyzed. Likewise, 
survival analysis is used in cardiovascular studies to recognize predictors of longer or shorter 
survival following heart attacks or surgeries [55,56]. 

3. Methodology 

The statistical procedures utilized in this paper are life table analysis and the Kaplan-Meier 
survival analysis [57]. LTA uses the actuarial, or lifetable, approach, which partitions the observation 
period into smaller time intervals for the determination of event occurrence probability within each 
interval. The Kaplan-Meier method is a non-parametric approach that constructs an estimate of the 
survival function from the actual times of observed events [58,59]. 

Data for the analysis is obtained from medical studies involving patients with various 
conditions, such as brain tumors, liver cancer, and lung cancer. SPSS software is used to perform the 
analysis, where variables such as survival time, event status (death or survival), and treatment type 
are considered [60–64]. 
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3.1. Assumptions 

• The probability of the event of interest depends only on the time after the initial event. 
• The survival function is assumed to be stable over time. 
• There are no systematic differences between censored and non-censored cases. 

4. Application 

To compare two groups of (20) patients with a brain tumor, one of them received treatment A 
(Group 1) or conventional medication, while the second group received treatment B (Group 2) the 
new medication through the formation of a life table (Life Table) for a period measured in weeks and 
the event is the death of the Patient (1) while his survival (0). 

The life schedule is analyzed in some steps. We get Table 1 results.  
A life schedule is a descriptive table that summarizes the time it takes for an event to occur. The 

table is divided by each group (here we have two groups), including the period (0-30) as determined 
by the highest value (30), which has a Category length of 5. Then, determine the number of entrants 
in the corresponding period. Or the number of surviving cases at the beginning of the period. This 
value decreases steadily with each period as people who have died and for both groups. Here we 
have (20) people for the first group at the beginning of the study, of whom (8) died for the period 
from zero to less than (5) and of whom (12) survived, while one person from the second group, which 
reached (20) people also died, of whom (19) people remained, and so on, the rest of the values reach 
(3) survivors for the first group and(6) for the second group at the end of the study (30). 

And determine the number of controlled cases in this period. These are still alive, but so far they 
have not existed longer than the indicated period in period. And here, there is only one person who 
survived outside the study for the period (15-20). 

Table 1. Life table for a period. 

 

The table also shows that the greatest number and percentage of terminal events occurred during 
the first period (for the first group), with the highest risk rate, which indicates that patients should 
be closely monitored during the first period of the first group for their safety. 
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The median survival time (in Table 2) shows that the second group (who received the new drug) 
had an average survival time equal to 19.79 weeks and was better than the first group (who received 
the traditional drug) by an average of 10 weeks. 

Table 2. Median Survival Time. 

First-Order Controls Med Time 

Group 1 10.00 

2 19.79 

Survival curves give a visual representation of life schedules (Figure 1). The horizontal axis 
shows the time of the event. In this figure, the decreases in the survival curve occur at 5-week 
intervals, as specified in the previous dialog box. The vertical axis shows the probability of survival. 
Thus, any point on the survival curve shows the probability that the patient will remain in a certain 
category after that time. 

 
Figure 1. First-order Control: Group. 

It seems that the patients of the first group have a lower survival curve than the second group, 
and this is confirmed by the following risk function in Figure 2: 
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Figure 2. Hazard Function. 

To determine whether these differences are due to chance, look at the tables of comparisons. 
Table 3 provides a comprehensive test of the evenness of survival times across groups. The test 

statistics are based on the differences in the scores of the average group. Roughly speaking, the 
individual degree of the condition is increased for each comparison in which the survival time is 
higher and decreases when it has a lower survival time. The average score for the group is the average 
of the individual scores of the cases in the group. Since the value of p is greater than the morale level 
(0.05) of the Wilcoxon test (Jehan), you can conclude that the survival curves of the two groups do 
not differ significantly. 

Table 3. Comparisons for Control Variable: Group. 

Overall Comparisons 

Wilcoxon (Gehan) Statistic df Sig. 

3.122 1 0.077 
a. Comparisons are exact 

Kaplan-Meier Survival Analysis (Kaplan-Meier Survival Analysis): 
There are several situations in which you may want to examine the distribution of times between 

two events, such as the length of employment (the time between hiring and leaving the company). 
However, this type of data usually includes some controlled cases. Controlled cases are cases where 
the second event was not recorded (for example, people were still working for the company at the 
end of the study). The Kaplan-Meier procedure is a method for estimating time-to-event models in 
the presence of controlled situations. The Kaplan-Meier model is based on estimating the conditional 
probabilities at each point in time when an event occurs and taking the resulting target (Limit) of 
these probabilities to estimate the survival rate at each point in time. For example, does the new AIDS 
treatment have any therapeutic benefit in prolonging life? You can conduct a study using two groups 
of AIDS patients, one receiving conventional treatment and the other receiving experimental 
treatment. The construction of the Kaplan-Meier model from the data will allow you to compare the 
overall survival rates between the two groups to determine whether the experimental treatment 
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represents an improvement over conventional treatment. Kaplan Meier uses and Assumptions 
(Kaplan-Meier uses and Assumptions): 

The Kaplan-Meier procedure uses a method for calculating life tables that estimate the survival 
or risk function at the time of each event. The life tables procedure uses an actuarial approach to 
survival analysis based on dividing the observation period into smaller time intervals and may be 
useful for dealing with large samples. Kaplan-Meier survival analysis is a descriptive procedure for 
examining the distribution of time variables to an event. In addition, you can compare the 
distribution by levels of the factor variable, or the product of separate analyses by levels of the 
stratification variable. 

Assumptions: the probabilities for the event of interest should depend only on the time after the 
initial event - they are assumed to be stable concerning (positive) time. That is, cases entering the 
study at different times (for example, patients starting treatment at different times) should behave 
similarly. There should also be no stereotypical differences between controlled and uncontrolled 
cases. If many of the controlled cases are, for example, patients with more serious conditions, then 
your results may be biased. Let's get the following results: 

The summary Table 4 of the case Operations shows that there were (40) sightings distributed 
over two groups of (20) sightings for which the first group took conventional treatment (17) event 
cases (death) versus (3) surviving cases, while the second group took suggested treatment for (13) 
death versus (7) surviving cases. 

Table 4. Case Processing Summary. 

 Censored 

Group Total N N of Events N Percent 

1 20 17 3 15.0% 

2 20 13 7 35.0% 

Overall 40 30 10 25.0% 

The survival schedule is a descriptive Table 5, separating the time until the drug takes effect. 
The table is divided by each level of treatment, and each viewing takes its row in the table. As a result, 
the table is quite large. Time represents the time of occurrence of the event or control.  

Status indicates whether the status has been subjected to the final event or has been censored. 
Cumulative Proportion Surviving at the time: the cumulative percentage surviving at that time, 

that is, the percentage of cases that survived from the beginning of the table to this time. When 
multiple cases experience the final event at the same time, these estimates are calculated once for that 
period and apply to all cases where the drug has become effective at that time, with the standard 
error. 

N of Cumulative Events: the number of cumulative events, that is, the number of cases that have 
gone through the experience of the event from the beginning of the table to this time. 

N of Remaining Cases: the number of remaining cases, that is, the number of cases that at this 
time have not witnessed the final event or were not controlled. 

Table 6 of survival averages and medians provides a quick numerical comparison of the "typical" 
Times of impact for both conventional treatments, proposed, and total. Since there is a lot of overlap 
in confidence intervals, it is unlikely that there will be a significant (or significant) difference in the 
"average" survival time. 
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Table 5. Survival Table. 

 

 
Table 6. Means and Median for Survival Time. 

 

Table 7 presents the three comprehensive tests for the equalization of survival times across 
groups. Since the values of the tests of the teams are all greater than the morale level of 0.05, it is not 
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possible to determine a significant difference between the survival curve of the first group compared 
with the second, as in Figure 3. 

Table 7. Overall Comparisons. 

 

 
Figure 3. Survival Functions. 

The survival curves give a visual representation of the life tables; the horizontal axis shows the 
time of the event. in this figure, we observe a decrease in the survival curve when the drug is applied 
to the patient. The vertical axis shows the probability of survival. And therefore, any point on the 
survival curve shows the probability that the patient undergoing the appointed treatment will not 
feel comfortable by that time. The curve of the new drug is much steeper than the current one 
throughout most of the trial period, suggesting that the new drug may give an advantage over the 
old one. To determine whether these differences are due to chance and the results of which cannot 
be generalized, look at the table of comparisons. 

Using the Kaplan-Meier survival analysis procedure, the time distribution of the effect of two 
different drugs was tested, and comparative tests show that there is no statistically significant 
difference between them. We also note that the cumulative hazard function curve for the new drug 
group was lower than the cumulative hazard function curve for the traditional drug group, as shown 
in Figure 4: 
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Figure 4. Hazard Function. 

5. Results 

The analysis of life table data reveals the survival rates of patients undergoing different 
treatments. In the case of brain tumor patients, the group receiving the new treatment showed 
significantly higher survival rates compared to those receiving conventional treatment. Kaplan-Meier 
survival curves further illustrate the differences in survival probabilities between the two groups, 
with the new treatment group demonstrating a more favorable survival profile, as in Table 8. 

Table 8. Brain Tumor Patients Data. 

ID Time (weeks) Event (Death=1, Survival=0) Group (1: Conventional, 2: New Treatment) 

1 1 1 1 

2 1 1 1 

3 2 1 1 

4 3 1 1 

... ... ... ... 

6. Discussion 

The outcomes of the survival analysis, including life tables and Kaplan-Meier survival analysis, 
suggest that these methods can be used to assess survival between treatment groups. The life table 
technique is less precise, can only be used if none of the subjects are censored, and the Kaplan-Meier 
procedure can accurately estimate the survival function at all time points. These methods are 
particularly useful to medical research, since censored data are common in medicine, and survival 
predictions often play an important role in treatment decisions. 

Survival probabilities and hazard rates are quite valid, and it is easy to carry out these analyses 
with SPSS. It highlights the need to know what implicit assumptions are made under possible 
analytic methods for interpretations to be valid. 
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7. Conclusion 

Life tables and survival analysis represent perhaps the best-known approaches to the 
description of time- until- event data, particularly in clinical and medical research. These techniques 
allow the incorporation of censored cases in the analysis, the estimation of survival probability 
estimates, as well as the testing of covariate effects on survival. These methods are easily conducted 
within SPSS, which is accessible to many more researchers than those with specialized software, and 
they yield valuable information regarding treatment response and disease prognosis. 

Future Directions: Cox regression could be used to assess the influence of several covariates on 
survival in future research. Also, the use of time-dependent covariates could improve the models of 
survival analysis when the environment is dynamic. 
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