SAS Interview Question

Introduction

Preparing for a SAS interview as a student involves understanding both fundamental
concepts and practical applications of SAS programming. Here are some common interview
questions along with brief explanations to help you get started:

Top Clinical SAS Interview Questions for Beginners

1. What is SAS, and what are its primary applications?

SAS (Statistical Analysis System) is a software suite used for data management, advanced
analytics, multivariate analysis, business intelligence, and predictive analytics. It's widely
used in industries like healthcare, finance, and marketing for data analysis and
decision-making.

Primary Applications of SAS:

1. Data Management: Import, clean, transform, and manipulate data.

2. Statistical Analysis: Perform descriptive and inferential statistical procedures.
Clinical Research: Analyze clinical trial data, generate SDTM/ADaM datasets, and
produce Tables, Listings, and Figures (TLFs).

Predictive Modeling: Build and validate statistical models for predictions.
Business Intelligence: Generate dashboards and reports for decision-making.
Data Mining: Explore large datasets to identify patterns and insights.

Reporting: Automate generation of customized reports (e.g., using PROC REPORT
and PROC TABULATE).
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2. Explain the basic structure of a SAS program.
A typical SAS program consists of:

e DATA Step: Used to create and manipulate datasets.
PROC Step: Used to analyze data and generate reports.
e Statements: Instructions that perform specific tasks, ending with a semicolon.

3. What are the different data types in SAS?
SAS primarily supports two data types:

Numeric: Represents numbers.Character: Represents text strings.
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4. Why is SAS important in the pharmaceutical and clinical research industries?

SAS (Statistical Analysis System) plays a critical role in the pharmaceutical and clinical
research industries due to its ability to manage, analyze, and report large volumes of clinical
trial data efficiently and accurately. Regulatory bodies like the FDA (Food and Drug
Administration) and EMA (European Medicines Agency) require precise data analysis
and reporting to approve drugs, and SAS is the industry-standard tool for ensuring
compliance.

The relevance of understanding SAS basics for beginners entering the field.
5. What is a SAS macro, and why is it useful?

A SAS macro is a code snippet that automates repetitive tasks, making programs more
efficient and easier to maintain.

6.How do you handle missing values in SAS?

In SAS, missing numeric values are represented by a period (. ), and missing character
values are represented by a blank space. Functions like NMISS and CMISS can be used to
count missing values.

7.What is CDISC, and why is it important in clinical trials?

CDISC (Clinical Data Interchange Standards Consortium) develops standardized data
models to streamline the collection, sharing, and submission of clinical trial data, ensuring
consistency and facilitating regulatory review.

8. Explain the difference between SDTM and ADaM datasets.

e SDTM (Study Data Tabulation Model): Organizes collected data into standardized
domains for submission.

e ADaM (Analysis Data Model): Structures data to support specific statistical
analyses, often derived from SDTM datasets.

9.How do you validate SAS programs in a clinical setting?
Validation involves:

e Code Review: Ensuring adherence to programming standards.
e Independent Programming: Replicating results using separate code.
e Comparison: Using PROC COMPARE to check datasets and outputs for consistency

10.What is the purpose of the PROC REPORT procedure in SAS?



PROC REPORT is used to create customized reports, combining features of PROC PRINT,
PROC MEANS, and DATA steps, allowing for complex data presentations in clinical trial
reporting.

11. What do you know about the Data Step, In the Clinical SAS module,?

It is basically a function that is deployed for the purpose of creating a SAS dataset and
along with the data dictionary. All the information regarding the variables along with their

properties shall be located in the data dictionary.

12.How do you handle missing values in SAS?

e Numeric: Represented as a period (.).
e Character: Represented as a blank.
e Use functions like NMISS() or CMISS( ) to count missing values.

13.Explain the 4 Phases of clinical trials?

Phase |: Safety and Dosage

Phase IlI: Efficacy and Safety

Phase IlI: Confirmatory Trials

Phase IV: Post-Marketing Surveillance

14. How do you perform data cleaning in SAS?

Data cleaning in SAS involves identifying and correcting errors, inconsistencies, and
missing values in datasets to ensure data accuracy and reliability. Below are the key steps
and SAS techniques used to perform data cleaning

15.Using PROC CONTENTS

The PROC CONTENTS procedure provides a detailed description of the dataset, including
variable names, types, lengths, formats, labels, and the dataset's metadata.

16.What is the difference between SDTM and ADaM datasets?

SDTM organizes raw clinical data, while ADaM is for analysis-ready datasets.
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17.What are PROC MEANS, PROC FREQ, and PROC REPORT in SAS?

These are SAS procedures used for summarizing, counting, and reporting clinical data.
18.How do you merge datasets in SAS?

Merging datasets can be done using the MERGE statement and BY keyword.

19.What is the purpose of PROC SORT in SAS?

PROC SORT arranges data in ascending or descending order based

20.What are SAS Macros, and Why Are They Important?

SAS Macros are a powerful feature in the SAS programming environment that allow users
to automate repetitive tasks, reduce the amount of code, and make their programs more
dynamic and flexible. Macros work by enabling the use of macro variables and macro
programs to simplify and control the execution of SAS code.

Intermediate-Level Questions:

1.How do you validate clinical trial data using SAS?

Validating clinical trial data using SAS is a critical step to ensure the accuracy,
consistency, and integrity of the data before submission to regulatory authorities like the
FDA or EMA. Data validation checks confirm that the data is clean, reliable, and adheres to
clinical and regulatory standards such as CDISC (SDTM and ADaM).

2.What is the purpose of PROC TRANSPOSE?

PROC TRANSPOSE in SAS is used to reshape data by converting rows into columns or
columns into rows. This procedure is particularly useful when working with data that needs
to be reorganized for analysis, reporting, or visualization purposes.

3.Explain how you would generate TFLs for clinical studies.

Generating TFLs (Tables, Figures, and Listings) is a critical step in clinical trials to
summarize, analyze, and present study results in a clear and regulatory-compliant manner.
TFLs are typically prepared using SAS because of its robust ability to handle large datasets,
statistical analysis, and reporting.

4.Describe a DEFINE.XML file and its importance in submissions.

A DEFINE.XML file is a metadata document used in clinical trial submissions to
regulatory authorities such as the FDA (Food and Drug Administration) and EMA
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(European Medicines Agency). It is part of the CDISC (Clinical Data Interchange
Standards Consortium) standards, specifically the Define-XML specification, which
provides a structured way to describe datasets, variables, and related metadata for SDTM
(Study Data Tabulation Model) and ADaM (Analysis Data Model) submissions.

5.How do you check for duplicates or missing values in a dataset?

In clinical research and data management, it is crucial to ensure data quality and integrity.
Checking for duplicates and missing values is a key part of validating your dataset. In
SAS, several procedures and tools can help identify and address these issues effectively.

Advanced SAS Interview Questions and Answers for Experienced Professionals"

Clinical SAS Programming Interview Questions For Technical Roles"

1. What are CDISC standards, and why are they important?
CDISC (SDTM and ADaM) ensures consistency and compliance for regulatory
submissions.

Importance in preparing clinical trial data for FDA submissions.

2. How do you validate SAS programs in a clinical trial setting?
Answer: - Use double programming, log checks, and QC steps.

Ensure outputs meet requirements using statistical validations.

3. How do you handle missing values in clinical trial datasets?
Answer: - Use PROC MI for multiple imputation.

Identify patterns of missing data and apply IF or COALESCE logic.
Advanced Programming Concepts in SAS

4. What are the differences between PROC SQL and DATA STEP in SAS?
PROC SQL follows ANSI standards and supports joins and subqueries.

DATA STEP is procedural and better suited for sequential data manipulation.

Discuss performance scenarios and when to use each method.

5.How do you optimize a SAS program for efficiency and performance?
Use WHERE instead of IF for filtering.

Indexing, avoiding unnecessary sorting, and minimizing disk usage.
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Explain KEEP, DROP, and COMPRESS options for data optimization.

6. What is the significance of the MERGE statement in SAS, and what are its pitfalls?
Used for combining datasets with common variables

Key pitfalls: missing BY variables, duplicates, and handling mismatched observations.
7.SAS Performance Tuning and Optimization

Ans:SAS Performance Tuning and Optimization refers to the process of improving the
efficiency and speed of SAS programs and processes to ensure they run faster and utilize
system resources effectively. This involves analyzing and refining SAS code, system
configurations, and resource management to enhance overall performance.

8. What techniques do you use for efficient sorting and merging of large datasets?
Ans:Use PROC SORT with the TAGSORT option.

Optimize merges using indexed datasets.

9.How do you handle memory issues when working with large datasets?
Ans :Use the OBS= and FIRSTOBS= options.

Reduce data size using COMPRESS and avoid unnecessary variables.
Advanced Statistical Analysis?

10. How do you perform survival analysis using SAS?
Answer: - Use PROC LIFETEST for Kaplan-Meier survival curves.

Use PROC PHREG for Cox proportional hazards regression models.

11. Explain the use of PROC GLM and PROC MIXED for statistical models.
Answer: - PROC GLM fits linear models, while PROC MIXED accommodates mixed-effects
models.

Examples of use in real-world clinical trials.

12. How do you debug SAS macro programs?
Answer: - Use debugging options:

OPTIONS MPRINT — Shows generated code.

OPTIONS SYMBOLGEN — Displays macro variable values.



OPTIONS MLOGIC — Tracks macro execution logic.

13. How do you create a dynamic SAS program using macros?
Answer: - Use macro variables (&var), conditional logic (%IF-%THEN) and loops
(%DO-%END).

Real-world example: Automating monthly report generation.

14. Explain the use of PROC SQL in SAS. What are its advantages?
Answer: - Enables joining, subqueries, and complex data manipulations.

Supports SQL functions like CASE, GROUP BY, and HAVING.

15.What is the purpose of PROC TRANSPOSE, and how is it used?
Answer: - Restructures data by converting rows into columns or vice versa.

Pivoting clinical trial data for analysis.

16. How do PROC REPORT and PROC TABULATE differ?
Answer: - PROC REPORT is more flexible for detailed reporting and customization.

PROC TABULATE is ideal for quick summary tables.

17.SAS in Clinical Trials and Data Validation

What are CDISC standards (SDTM, ADaM), and why are they important?
SDTM (Study Data Tabulation Model) standardizes raw clinical data.

ADaM (Analysis Data Model) ensures data readiness for statistical analysis.

18. How do you validate clinical datasets and outputs in SAS?
Use double programming, cross-check logs, and validate outputs against statistical
requirements.

19. How do you handle missing values in clinical datasets?
Use PROC MI for imputation or conditional statements for substitution.

Apply methods like mean/median imputation for consistency.
Advanced SAS Optimization Techniques

20. How do you work with large datasets in SAS without running into memory
issues?
Ans- Techniques:



Use OBS= and FIRSTOBS= options.
Subset data early using WHERE.

Compress datasets using COMPRESS=YES.
Use when performing frequent searches or table joins.
Core SAS Programming Concepts?

22. How does DATA STEP handle iterations, and what is the significance of the SET
statement?

o DATA STEP processes data line-by-line in an implicit loop.
o The SET statement reads observations from existing datasets.
o Key concepts: _N_, END=, and use cases for combining multiple

23. What is the difference between FORMAT and INFORMAT in SAS?

o FORMAT is for displaying data, while INFORMAT is used to read or input raw data.
o Example: Use DATE9. format to display dates and MMDDYY10 Informat to read
dates.

I24. How can you create and manipulate hash objects in SAS?

o HASH objects are in-memory structures for fast lookups.
o Use DECLARE HASH to initialize and the DEFINEKEY DEFINE DATA

methods to specify the data.
o Example scenarios: deduplication, lookups, and table joins.

25. How do you implement conditional logic in a DATA STEP?

o Use IF-THEN-ELSE, SELECT statements, and iterative DO loops for
conditional processing.
o Example: Filtering out specific records or creating flags based on conditions.

26.WHAT IS Syntax Errors

Description:
Syntax errors occur when the SAS code does not follow the correct structure or grammar of



the language. Examples include missing semicolons, unmatched quotes, or incorrect
keyword usage.

Example:

sas

Copy code
DATA test;
SET sample
WHERE age > 30; /* Missing semicolon here */

RUN;

Solution:

Always end each SAS statement with a semicolon (;).
Use the SAS Log to locate the line number where the error occurs.

Check for unmatched quotes (' or "), parentheses, and misplaced keywords.
Turn on OPTIONS ERRORS=2 to limit the number of errors displayed.

27. Missing or Incorrect Variable Names

Description:
This occurs when a variable used in a statement is misspelled or does not exist in the
dataset.

Example:
sas
Copy code

e PROC PRINT DATA=sample;

° VAR names; /* 'names' might be misspelled or not in the
dataset */
e RUN;
Solution:

e \erify variable names using PROC CONTENTS or PROC PRINT.



e Use the Log to identify which variable is causing the issue.
e Enable OPTIONS VARINITCHK=ERROR to catch uninitialized variables.

28. Missing Dataset or Incorrect Library References

Description:
Errors occur when datasets are not properly referenced, or libraries are not assigned.

Example:

sas

Copy code

PROC PRINT DATA=mylib.sample;
RUN;

Solution:

e Ensure the library reference (my 1ib)is assigned using a LIBNAME statement:

29. Merge Errors in DATA STEP

Description:
When merging datasets, errors occur due to unsorted data, missing BY variables, or
mismatched records.

Example:
sas
Copy code
DATA merged;
MERGE dataset1 dataset2;
BY ID; /* Data must be sorted by ID */
RUN;

Solution:



e Use PROC SORT before merging to ensure data is sorted by the BY variable.
e \erify that both datasets have the same BY variables.

30. Logical Errors (Incorrect Results)

Description:
The program runs successfully, but the output does not match expectations due to incorrect
logic.

Example:
sas

Copy code
DATA test;

SET sample;

IF age > 20 AND age < 30; /* Intended to include ages 20 to 30
but excludes 26 and 30 */

RUN;
Solution:

e Carefully review conditional logic.
e Use inclusive conditions like >= or <= when necessary.

31.What are the key challenges in CDISC implementation?
Mapping raw data to SDTM domains.

Handling missing or inconsistent data.

Ensuring accurate metadata documentation

32.What is CDISC, and what are its core models?

CDISC (Clinical Data Interchange Standards Consortium) develops data standards for
clinical trials.

Core models include:

SDTM: Standardizes raw data.

ADaM: Prepares analysis datasets.



SEND: Nonclinical data standard.

Define.xml: Metadata for datasets.

Key Tools and Best Practices

33. What tools do you use for validating clinical trial outputs?
Pinnacle 21: Checks for CDISC compliance.

PROC COMPARE: Ensures consistency across datasets.
Log Review: Ensures no warnings or errors.

34.What steps do you take to ensure your SAS programs meet regulatory
compliance?

Follow CDISC standards for SDTM/ADaM.
Maintain clear documentation and metadata (e.g., Define.xml).

Perform rigorous quality checks and validations.

Best Practices in Clinical SASTrials questions

35.Why is PROC LIFETEST or PROC PHREG used in clinical trials?

In clinical trials, time-to-event analysis (also known as survival analysis) is critical for
analyzing data where the outcome of interest is the time until a specific event occurs, such
as disease progression, death, or treatment failure.

SAS provides PROC LIFETEST and PROC PHREG to perform survival analysis, which
helps evaluate the effectiveness of treatments and compare groups over time.

36.PURPOSE PROC LIFETEST

e Purpose: PROC LIFETEST is used for non-parametric survival analysis to
estimate the survival function and compare survival curves between groups.
o Key Features:
o It uses the Kaplan-Meier method to estimate survival probabilities.
o The Log-Rank test is used to compare survival curves between treatment
groups.
o It produces survival curves, medians, and confidence intervals for
time-to-event data.
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37.Why is PROC LIFETEST Used in Clinical Trials?

To evaluate time-to-event data such as time to death, disease progression, or
treatment response.

To compare the survival distributions of different treatment groups (e.g., Drug A vs.
Drug B).

To assess whether a new treatment improves survival compared to a control group.

38. What is Purpose PROC PHREG

Purpose: PROC PHREG is used for Cox Proportional Hazards Regression, a
semi-parametric method that models the relationship between survival time and one
or more predictors (covariates).
Key Features:

o It estimates the hazard ratios (HR), which describe the effect of covariates

on the hazard (risk of event).
o Allows inclusion of covariates such as age, gender, and treatment group.
o It accommodates time-dependent covariates and stratified analyses.

39.Why is PROC PHREG Used in Clinical Trials?

To identify significant predictors of survival, such as treatment, age, or other
covariates.

To calculate hazard ratios (HR) to measure the risk of an event occurring under
different conditions.

To adjust for confounding factors and covariates, allowing for a more comprehensive
analysis.

Useful for analyzing censored data and assessing the relationship between
covariates and survival time.

40.When to Use Each Procedure in Clinical Trials?

Use PROC LIFETEST when:
o You want to estimate and compare survival curves without adjusting for
covariates.
o You are performing simple survival analysis using Kaplan-Meier curves.
Use PROC PHREG when:
o You need to model the effect of covariates (e.g., treatment group, age) on
survival time.
o You want to calculate hazard ratios and assess predictors of survival

Real-Life Scenarios and Situational Questions



https://www.google.com/

1.How Would You Handle Inconsistencies Between SDTM and ADaM
Datasets?

In clinical trials, SDTM (Study Data Tabulation Model) datasets provide raw, standardized
data, while ADaM (Analysis Data Model) datasets prepare analysis-ready data derived
from SDTM. Inconsistencies between these datasets can impact data integrity, analysis
outcomes, and regulatory compliance.

Here’s a step-by-step approach to identifying, investigating, and resolving inconsistencies
between SDTM and ADaM datasets.

2.Tell Me About a Time You Automated a Repetitive Task Using SAS Macros
In one of my previous projects, | was tasked with generating Tables, Figures, and Listings
(TFLs) for multiple clinical trial datasets. The study required creating the same summary
tables and adverse event listings for different treatment groups and time points. Initially, |
noticed that | was repeating similar code blocks multiple times, which was time-consuming
and prone to manual errors.

3.How Do You Debug Errors in Your SAS Programs?

Debugging errors in SAS is a crucial skill to ensure the code runs successfully and produces
accurate results. When errors or unexpected outputs occur, a systematic approach can help
identify and resolve them efficiently. Below are the steps and techniques | follow to debug errors
in my SAS programs:

4. Review the SAS Log for Errors, Warnings, and Notes

The SAS Log is the primary tool for identifying issues in SAS programs.

Errors: Highlighted in red. These prevent the program from running successfully.
Warnings: Highlighted in green. These indicate potential problems but do not always
stop the program.

e Notes: Provide information about the program execution (e.g., variable creation, data
read/write counts).

Steps to Debug:

e Look for the line number where the error occurred (ERROR :).
e Identify the problematic statement or syntax issue.
e Use the messages to determine what caused the error.

5.Describe a Situation Where You Optimized SAS Code for Performance
In one of my previous clinical SAS projects, | was tasked with analyzing and summarizing large
adverse event (AE) datasets that contained millions of records across multiple domains.



Initially, the SAS program | inherited ran for several hours due to inefficient code logic, which

delayed project timelines and impacted reporting deadlines. My role was to identify the
bottlenecks and optimize the program for better performance.

6.How Do You Perform Adverse Event (AE) Analysis Using SAS?

Adverse event (AE) analysis is a crucial part of clinical trial data analysis to evaluate the safety
profile of a drug or treatment. SAS provides powerful tools to analyze adverse event data,
ensuring accurate reporting for regulatory submissions and decision-making.

Here is a step-by-step approach to performing adverse event analysis using SAS.

7.Understand the Adverse Event Data Structure

Adverse event data is typically stored in the SDTM AE dataset or derived into an ADaM ADAE
dataset. Key variables include:

USUBJID: Unique Subject Identifier.

AETERM: Adverse Event Term.

AESEV: Severity (e.g., mild, moderate, severe).
AEDECOD: Coded Adverse Event Term.

AEREL.: Relationship to treatment.

TRTO1P: Planned treatment group (from ADSL dataset).

8.How Would You Identify and Resolve Duplicate Records in the
Demographics (DM) Dataset?

Duplicate records in a demographics (DM) dataset can cause inconsistencies and inaccuracies
in clinical trial analyses. Identifying and resolving duplicates ensures data integrity and
compliance with regulatory standards. Here's how | would approach this problem.

9. How do you Identify Duplicate Records

Step 1: Understand Key Identifiers

e |n the DM dataset, each record should represent one unique subject.
e The USUBJID (Unique Subject Identifier) variable is typically used to identify records.
e Additional variables like SITEID, SUBJID, or VISIT may also need to be considered.

Step 2: Use PROC SORT with DUPOUT Option

Sort the dataset using PROC SORT to find duplicate records based on the key identifier
(USUBJID).



sas
Copy code
proc sort data=dm out=dm_sorted no dup key dupout=dm_duplicates;
by usubjid;
run;
proc print data=dm_duplicates;
title "Duplicate Records in DM Dataset"”;
run;
e Output: The DUPOUT dataset (dm_duplicates) contains all duplicate records.
Step 3: Use PROC SQL to Identify Duplicates
Another way to identify duplicates is by grouping data with PROC SQL.
sas
Copy code
proc sql;
create table dm_duplicates as
select usubjid, count(*) as record_count
from dm
group by usubjid
having count(*) > 1;
quit;
proc print data=dm_duplicates;
title "Duplicate Records in DM Dataset with PROC SQL";

run;



e Output: This table lists duplicate USUBJID values along with their counts.
Step 4: Use DATA Step to Flag Duplicates
Flag duplicate records using the FIRST. and LAST . variables in a BY-group processing.
sas
Copy code
proc sort data=dm;
by usubjid;
run;
data dm_flagged;
set dm;
by usubjid;
if first.usubjid and last.usubjid then dup_flag = ©;
else dup_flag = 1;
run;
proc print data=dm_flagged;
where dup_flag = 1;
title "Flagged Duplicate Records in DM Dataset"”;
run;

e Output: Records with dup_flag = 1 are duplicates.

10. How to Resolve Duplicate Records

Step 1: Investigate the Cause of Duplicates



Source Issues: Duplicates may originate from errors during data collection, merging, or dataset
creation.

Check Attributes: Compare all variable values for the duplicates to determine differences or
redundancies.

Step 2: Retain Only One Record Per Subject
If duplicates are identical, retain only the first occurrence using PROC SORT.
sas
Copy code
proc sort data=dm out=dm_deduplicated nodupkey;
by usubjid;
run;
proc print data=dm_deduplicated;
title "DM Dataset After Removing Exact Duplicates"”;
run;
Step 3: Resolve Conflicting Records
If duplicates have conflicting data, create rules to resolve them:

o Rule 1: Retain records with the most complete data.
e Rule 2: Retain records based on a priority variable (e.g., SITEID).
o Rule 3: Retain records with the earliest or latest visit date.

Example:

sas

Copy code

data dm_resolved;

set dm;

by usubjid;



if first.usubjid; /* Retain the first record */

run;

proc print data=dm_resolved;
title "Resolved DM Dataset”;

run;

11. Validate the Deduplicated Dataset

e Compare Original and Cleaned Datasets: Use PROC COMPARE to ensure no
unintended changes were made.

sas
Copy code
proc compare base=dm compare=dm_resolved;

id usubjid;

title "Validation of Deduplicated DM Dataset"”;
run;

e Check Record Count: Confirm the number of unique USUBJID values matches the
deduplicated dataset.

sas
Copy code
proc sql;
select count(distinct usubjid) as unique_subjects
from dm_resolved;

quit;



12. Document the Resolution Process

e Audit Trail: Maintain a record of steps taken to identify and resolve duplicates, including
criteria used for resolving conflicts.
e Update Metadata: Reflect changes in the DEFINE.XML file or dataset documentation.

13.How Would You Generate a Summary Table Showing Baseline
Characteristics by Treatment Group?

Generating a summary table of baseline characteristics by treatment group is a common task
in clinical SAS programming. It involves summarizing variables like age, gender, weight, and
other demographic or baseline measurements across treatment groups.

Here’s a step-by-step approach to accomplish this in SAS.

1. Understand the Dataset

e The ADSL (Subject-Level Analysis Dataset) is typically used for baseline
characteristics.
e Key variables:
o TRTO1P: Planned treatment group.
o AGE, WEIGHT, HEIGHT: Numeric demographic variables.
o SEX, RACE: Categorical demographic variables.

14.Calculate Summary Statistics for Numeric Variables

Use PROC MEANS to calculate descriptive statistics (e.g., N, Mean, SD, Min, Max) for numeric
variables.

Example Code:

sas

Copy code

proc means data=adam.adsl n mean std min max;
class trt@l1p;

var age weight height;



title "Summary of Baseline Characteristics - Numeric Variables";

run;

Output:

Treatment Group N Mean Age SD Min Age Max Age

Drug A 100 654 10.2 40 80

Drug B 90 63.8 11.1 38 82

15. Calculate Frequencies for Categorical Variables
Use PROC FREQ to calculate the distribution of categorical variables like gender and race.
Example Code:
sas
Copy code
proc freq data=adam.adsl;
tables trt@1p*sex / nocol nopercent;

title "Summary of Baseline Characteristics - Categorical Variables
(Gender)";

run;

Output:

Treatment Group Male Female



Drug A 60 40

Drug B 55 35

16. Combine Results into a Single Table

To combine numeric and categorical summaries into a single table, you can use PROC REPORT
for customization.

Example Code:

sas

Copy code

proc report data=adam.adsl nowd;
columns trt@1p sex age weight;
define trt@1p / group "Treatment Group";
define sex / across "Gender";
define age / analysis mean "Mean Age";
define weight / analysis mean "Mean Weight";
title "Baseline Characteristics Summary Table";

run;

17.Automate with Macros

For large datasets with many variables, automate the process using SAS macros to reduce
repetitive code.

Macro Example:

sas



Copy code
%macro summarize_baseline(var, group);
proc means data=adam.adsl n mean std min max;
class &group;
var &var;
title "Baseline Summary for &var by &group";
run;

%mend summarize_baseline;

%summarize_baseline(age, trt@1p);

%summarize_baseline(weight, trt@1p);

18. Export the Summary Table

Export the summary table to a format suitable for clinical reporting (e.g., PDF, RTF, or Excel)
using the ODS (Output Delivery System).

Example Code:
sas
Copy code

ods pdf file="baseline_summary.pdf";

proc report data=adam.adsl nowd;
columns trt@1p age weight;

define trt@1p / group "Treatment Group";



define age / analysis mean "Mean Age";
define weight / analysis mean "Mean Weight";
run;
ods pdf close;

19.Validate the Results

e Ensure the calculations align with the Statistical Analysis Plan (SAP).
e Use PROC COMPARE to validate against source data if required.

Example Validation Code:
sas
Copy code

proc compare base=source_data compare=summary_table;

id trtol1p;

title "Validation of Baseline Summary Table";
run;

20.Final Table Example

Baseline Drug A (N=100) Drug B (N=90)

Characteristic

Mean Age (Years) 65.4 63.8

Male (%) 60 (60%) 55 (61.1%)

Female (%) 40 (40%) 35 (38.9%)



Mean Weight (kg) 70.5 68.7

21.Key Differences Between PROC LIFETEST and PROC PHREG

Feature PROC LIFETEST PROC PHREG

Type of Analysis Non-parametric (Kaplan-Meier) Semi-parametric (Cox
Regression)

Purpose Survival curve estimation, Regression analysis of
comparison covariates
Output Survival probabilities, Log-Rank Hazard ratios, model
test coefficients
Covariates Limited (stratification only) Allows multiple covariates
Handling of Supports censoring Supports censoring
Censoring

22..How do you merge datasets in SAS, and what precautions should you take
during the merge?

Merging datasets in SAS is a common operation used to combine data from two or more
datasets based on one or more common variables. Here's how you can merge datasets and the
precautions to consider:

23.How to Merge Datasets in SAS?

Sort the Datasets by the Common Variable(s):
SAS requires datasets to be sorted by the variable(s) you will use to merge them.
sas



Copy code
PROC SORT DATA=dataset1; BY id; RUN;

PROC SORT DATA=dataset2; BY id; RUN;
Use the MERGE Statement in a DATA

Step:1

Combine datasets using the MERGE statement and specify the common variable(s) with the BY
statement.

sas

Copy code

DATA merged_dataset;

MERGE dataset1 dataset?;
BY id;
RUN;
1. Handling One-to-Many or Many-to-Many Relationships:

Ensure you understand the relationship between the datasets to avoid unexpected
results.

23.Precautions to Take During a Merge

Ensure Datasets are Sorted by the BY Variable(s):
Merging unsorted datasets may produce an error or incorrect results.

Verify the Existence and Naming of Common Variables:

o If datasets have variables with the same name but different meanings, rename
them before merging to avoid conflicts.
o Use the RENAME= option in the DATA step if needed.

Example:
sas

Copy code
DATA dataset1_renamed;

SET dataset1(RENAME=(vari=vari_dataset1));

RUN;



Check for Duplicate Keys in the BY Variable(s):

Duplicate values in the BY variable can lead to a one-to-many or many-to-many merge,
potentially producing unintended results.

Use PROC FREQ or PROC SORT NODUPKEY to check for duplicates.

sas

Copy code

PROC SORT DATA=dataset1 NODUPKEY; BY id; RUN;

Understand Missing Values Handling:

If a key exists in one dataset but not in the other, SAS will merge it with missing values for the
unmatched variables.

Use the IN= option to identify and handle unmatched observations.

Example:

sas

Copy code

DATA merged_dataset;

MERGE dataset1 (IN=in1) dataset2 (IN=in2);

BY id;

IF in1 AND in2; /* Keeps only matched observations */
RUN;;

Review the Log for Warnings or Errors:
The SAS log can indicate issues like unmatched variables, missing BY statements, or other
merge-related problems.

Validate the Output:

Always validate the merged dataset to ensure the merge was performed correctly. Use PROC
PRINT, PROC FREQ, or PROC MEANS to review the results.

sas

Copy code

PROC PRINT DATA=merged_dataset (OBS=10); RUN;

24 Alternative to Merging: Using PROC SQL JOIN



INNER JOIN dataset2 AS b
ON a.id = b.id;For more flexibility, you can use SQL-style joins with PROC SQL.
Example of an inner join.
sas
Copy code
PROC SQL;
CREATE TABLE merged_dataset AS
SELECT a.*, b.*

FROM dataset1 AS a

QUIT;

By following these steps and precautions, you can merge datasets accurately and avoid
common pitfalls in SAS programming.

Scenario-Based SAS Interview Questions

1. How would you combine two datasets with a common variable?
o Using MERGE or PROC SQL.
2. How would you check for duplicate records in a dataset?
o Use PROC SORT with NODUPKEY or NODUP.
o Use PROC FREQ for identifying duplicates.
3. Write a program to count the number of missing values in each variable.
Use PROC MEANS or NMISS function.
4. How do you transpose rows into columns in SAS?
o Use PROC TRANSPOSE.
5. How do you calculate running totals in SAS?
Use the SUM statement with BY group processing.
6. How would you handle an error like "variable not found” during program
execution?
o Check variable names using PROC CONTENTS.
7. Write a program to split data into training and test datasets.
Use the RANUNTI or RANDBETWEEN function.


https://www.googleadservices.com/pagead/aclk?sa=L&ai=DChcSEwi9wPqii-2KAxVMq2YCHbOTD14YABAAGgJzbQ&co=1&ase=2&gclid=CjwKCAiAp4O8BhAkEiwAqv2UqOcEL_E1XspYncxi3OGCzZjOf1t0Iw_Tf6rTEa2AEF8s5Lw5fuiWGxoCgBUQAvD_BwE&ohost=www.google.com&cid=CAESVeD2kr-G53HQL6HjKORL9vQJEZpnHsQQVnRucTY1awCs_2to821a7IyPLhZz4sAyvwuIWeDqXf38KlDK7zJ8Pi54MaZI9UdoQ7ARssu0KW8iWVe6KWA&sig=AOD64_1PE-10dlVaMXWfkATQ_7nMi5A4mA&q&nis=4&adurl&ved=2ahUKEwiwzfWii-2KAxX3SGwGHcepOHMQ0Qx6BAgLEAE

8.What are the advantages of using PROC SQL over DATA step programming?

e Simplifies joins and subqueries.
e Handles complex filtering in fewer lines of code.

9.What are the different types of joins in SAS?

Inner Join
Left Join
Right Join
Full Join

10.What is the difference between SAS formats and informats?

e Formats: Control how data is displayed.
e Informats: Specify how raw data should be read into SAS.

11.What are SAS Macros? Why are they used?

e Macros automate repetitive tasks and enhance code reusability.
e Explain the significance of ODS (Output Delivery System) in SAS.
Used to create reports in formats like HTML, PDF, or Excel.

12.Explain the use of PROC FREQ and PROC TABULATE.

e PROC FREQ: For frequency analysis.
e PROC TABULATE: For summary tables.

13.What are the different ways to combine datasets in SAS?

Concatenation using SET.
Interleaving with BY.

Merging with MERGE.
Appending using PROC APPEND.

14.How would you handle an error like "variable not found" during
program execution?

e Check variable names using PROC CONTENTS.
15.Write a program to split data into training and test datasets.
Use the RANUNI or RANDBETWEEN function.

16.How do you transpose rows into columns in SAS?



e Use PROC TRANSPOSE.
17.How would you combine two datasets with a common variable?

e Using MERGE or PROC SQL.

18.Statistical Analysis in Clinical Trials

e How do you conduct survival analysis in SAS?
o Use PROC LIFETEST for Kaplan-Meier analysis.
o Use PROC PHREG for Cox proportional hazard regression.

19.Advanced Clinical SAS Techniques
What is the purpose of the LAG function in clinical trials?

o The LAG function helps access previous observations within
the same dataset.
o Example: To calculate time intervals between visits.

20.Key Tools and Best Practices

What tools do you use for validating clinical trial outputs?

e Pinnacle 21: Checks for CDISC compliance.
e PROC COMPARE: Ensures consistency across datasets.
e Log Review: Ensures no warnings or errors.

Conclusion

Mastering these clinical SAS interview questions is essential for roles involving clinical
data analysis and regulatory compliance. With a focus on CDISC standards, data
validation, and statistical techniques, candidates can confidently demonstrate their
expertise.
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