
survival analysis using sas a
practical guide

Survival analysis using SAS: A practical guide is essential for researchers
and practitioners who aim to understand time-to-event data. This statistical
method is widely used in various fields, including medicine, epidemiology,
and engineering, to analyze the expected duration until one or more events
occur, such as failure or death. In this article, we will explore the
fundamentals of survival analysis, key concepts, and practical steps for
implementing survival analysis using SAS software.

Understanding Survival Analysis

Survival analysis focuses on the time until an event of interest occurs. It
differs from other statistical methods by taking into account censored data,
which occurs when the event has not been observed for some subjects by the
end of the study. The primary goal of survival analysis is to estimate
survival functions and hazard functions, which can provide valuable insights
into the data.

Key Concepts in Survival Analysis

Before diving into practical applications using SAS, it is crucial to
understand some key concepts in survival analysis:

1. Survival Function (S(t)): This function estimates the probability that an
individual survives beyond a specified time \( t \).
2. Hazard Function (h(t)): This function describes the instantaneous risk of
the event occurring at time \( t \), given that the individual has survived
up to that time.
3. Censoring: Censoring occurs when the outcome event is not observed for
some individuals. For instance, a patient may leave a study before an event
occurs, or the study may end before the event is observed.
4. Kaplan-Meier Estimator: A non-parametric statistic used to estimate the
survival function from lifetime data.

Preparing Your Data for Survival Analysis in
SAS

Before conducting survival analysis using SAS, it is essential to prepare
your dataset. This involves organizing the data to include essential
variables such as time-to-event and status indicators for censoring.

Data Structure

Your dataset should have at least two columns:



- Time: Represents the duration until the event occurs or until censoring.
- Status: A binary variable where 1 indicates that the event occurred, and 0
indicates that the data is censored.

Here’s an example of how your data might look:

| ID | Time | Status |
|-----|------|--------|
| 1 | 4 | 1 |
| 2 | 3 | 0 |
| 3 | 5 | 1 |
| 4 | 2 | 1 |

Implementing Survival Analysis in SAS

Now that you have your data prepared, you can proceed with implementing
survival analysis in SAS. The following steps outline a practical approach:

Step 1: Importing the Data

You can import your dataset into SAS using the following code:

```sas
data survival_data;
infile 'your_data_file.csv' dlm=',' firstobs=2;
input ID Time Status;
run;
```

Make sure to replace `'your_data_file.csv'` with the path to your actual data
file.

Step 2: Descriptive Statistics

Before performing survival analysis, it's good practice to examine
descriptive statistics:

```sas
proc means data=survival_data;
var Time;
run;

proc freq data=survival_data;
tables Status;
run;
```

Step 3: Kaplan-Meier Estimation

To estimate the survival function using the Kaplan-Meier method, use the
following PROC LIFETEST procedure:



```sas
proc lifetest data=survival_data plots=s;
time TimeStatus(0);
run;
```

This code will generate a Kaplan-Meier survival curve, allowing you to
visualize the survival probabilities over time.

Step 4: Comparing Survival Functions

If you want to compare survival functions between groups (for example,
treatment vs. control), you can use the strata option in PROC LIFETEST:

```sas
proc lifetest data=survival_data plots=s;
time TimeStatus(0);
strata treatment_group; / replace with your grouping variable /
run;
```

This will produce separate survival curves for each group.

Step 5: Cox Proportional Hazards Model

To identify factors that influence survival time, you may want to perform a
Cox proportional hazards regression analysis. Use the following code:

```sas
proc phreg data=survival_data;
model TimeStatus(0) = covariate1 covariate2; / replace with your covariates /
run;
```

This model will help you understand the effect of predictors on the hazard of
the event occurring.

Interpreting Results

Interpreting the results of your survival analysis is crucial for drawing
meaningful conclusions:

Kaplan-Meier Curves

- The curves visually represent the survival probabilities over time.
- A steeper curve indicates a higher risk of the event occurring in that time
frame.



Cox Model Output

- The output will include hazard ratios (HR) for each covariate, indicating
how much the hazard changes with a one-unit increase in that covariate.
- A HR greater than 1 indicates increased risk, while a HR less than 1
indicates decreased risk.

Best Practices and Tips

To maximize the effectiveness of your survival analysis using SAS, consider
the following best practices:

1. Check Assumptions: Ensure that the assumptions of the Cox model, such as
proportional hazards, are met.
2. Data Visualization: Utilize plots and graphs to help communicate your
findings effectively.
3. Handle Censoring Appropriately: Be mindful of how censoring is handled in
your analysis, as it can significantly impact your results.
4. Seek Expert Advice: If you're new to survival analysis, consider
consulting with a statistician or a colleague with experience in this area.

Conclusion

Survival analysis using SAS is a powerful tool for analyzing time-to-event
data. By understanding the key concepts, preparing your data correctly, and
following the implementation steps outlined in this guide, you can
effectively conduct survival analysis and draw meaningful conclusions from
your data. Whether you're in the field of healthcare, social sciences, or
engineering, mastering survival analysis will enhance your analytical skills
and contribute to your research endeavors.

Frequently Asked Questions

What is survival analysis and why is it important?

Survival analysis is a statistical method used to analyze the time until an
event occurs, such as failure or death. It's important because it helps
researchers understand the duration of time until an event, enabling better
decision-making in fields like healthcare, engineering, and social sciences.

How can SAS be utilized for survival analysis?

SAS provides several procedures, such as PROC LIFETEST and PROC PHREG, to
perform survival analysis. These procedures allow users to estimate survival
functions, compare survival rates across groups, and build survival
regression models.



What is the difference between Kaplan-Meier and Cox
proportional hazards models in SAS?

Kaplan-Meier is a non-parametric statistic that estimates the survival
function from lifetime data, while Cox proportional hazards is a regression
model that assesses the effect of several variables on survival time. Kaplan-
Meier is used for descriptive analysis, whereas Cox is used for inferential
analysis.

What are some common pitfalls in survival analysis
using SAS?

Common pitfalls include not checking the proportional hazards assumption in
Cox models, misinterpreting censored data, and failing to account for
confounding variables. It's crucial to validate assumptions and ensure proper
model specification.

Can you explain how to handle censored data in SAS
survival analysis?

In SAS, censored data can be handled using the LIFETEST procedure, which
allows for the inclusion of censored observations in survival estimates.
Properly coding the event status (event or censored) is essential for
accurate analysis.

What resources are available for learning survival
analysis with SAS?

Numerous resources are available, including the official SAS documentation,
online courses, textbooks focused on survival analysis, and various tutorials
available on platforms like SAS Communities and YouTube.
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