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ABSTRACT 

Statistical Analysis of any form relies heavily on the quality of the data, and this is paramount in clinical trials to 

ensure patient safety. This then puts a greater emphasis on the validation, as to ensure that all interested parties 

can trust the analysis. When a complete match happens and we see “NOTE: No unequal  values were found. All 

values compared are exactly equal” it is easy to say that that is enough, but this is not always the case when using 

PROC COMPARE in SAS ® as not all complete matches are created equal. 

  

  

  

 

 

INTRODUCTION 

A concern that can occur is during the production of datasets and their complex derivation of results. These  

derivations may be vastly different yet yield the same results for the wrong reason. While the data is seen as clean, 

the data’s integrity is in question and may still go unchecked due to a clean compare.  

This paper intends to demonstrate the additional methods we can implement alongside the use of PROC 

COMPARE, to ensure data quality, integrity, and accuracy, as well as show the shortcomings of solely relying on 

this essential tool. 

 

BENEFITS OF PROC COMPARE 

PROC COMPARE is an essential tool for validation and of double programmed work, or to check the changes that 

have occurred between updated datasets. The code is universally understood and produces vast amounts of 

information that allow you to check the difference between thousands of records extremely quickly. A compare can 

be produced with minimal coding and a straightforward compare often used to check for new data within a dataset 

would need not much more than 

  

ID OPTION 

Additionally, more options can be added to our compare to make it sophisticated and fit for purpose surrounding 

the data issues that we have.  With the addition of the ID variables option, this allows for much easier debugging 

of the dataset and allows us to specify by which variables we want to compare the dataset. It is important to also 

remember to use the LISTALL option as using ID vars without this can lead to one of the biggest PROC 

COMPARE failures, i.e. thinking all is fine when actually ID values completely mismatch so nothing was actually 

compared! 

We can see that when we add the ID variables, each ID variable is listed for any mismatches. This also allows us 

to ensure that when looking into debugging for these mismatches, we see exactly which result and not just an 
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observation number, which ensures the correct records are being compared, and tells you the ID variables rather 

than the obs number (which may be different between the two datasets). 

  

 

 

 

 

 

 

WITH AND VAR STATEMENTS 

We can then take this further by using WITH and VAR statements. These statements allow us to compare the base 

dataset with variables that have different names in the comparative data set.   

We need to specify the variables in the base dataset manipulating the VAR statement and specify the matching 

variables using the WITH statement. If the WITH statement list is shorter than the VAR statement list, then PROC 

COMPARE assumes that the extra variables in the VAR statement have the same names across both datasets. A 

variable name can appear any number of times in the VAR statement or the WITH statement. By selecting VAR 

and WITH statement lists, you can compare the variables in any permutation. 

Below is an example of how to use the WITH and VAR. We randomly create 200 results between 0 and 5 for two 

variables. We can then compare these variables, with differing names, and see how many match. 
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Above we can see the compared results and we can see that all of our results are matching.  This sort of compare 

works really well for the comparing between an actual and a predicted result. 

DRAWBACKS 

Simple PROC COMPAREs can often still give the sought after “NOTE: No unequal values were found. All values 

compared are exactly equal”. Obvious issues, such as missing variables, missing observations, conflicting variable 

types, and mismatching ID Variables can all still produce the line that can be carelessly interpreted to mean that 

the data is matching. But even a more thorough programmer may have all his PROC COMPARE functionality right 

and all the results may be matching but the data isn’t necessarily being produced the right way. 

Derived results are the most common example of where results can be the same, but the derivation can give vastly 

different results depending on the inputted data. Complex derivations often yield the same results as simple 

derivations depending on the numbers that are being inputted.   

During initial programming there is often the time to find these mismatches if they do occur, however during pre-

programming there is often minimal amounts of data. When large amounts of data is available, these deviations in 

derivation occur. Unfortunately, during this time, work is usually expected much quicker as the initial programming 

has already been performed.  

There are a number of solutions that  can be implemented to check whether or not our newly derived results match 

our specs. One solution is programmatic check, while the other is more of a physical code review. Both have 

significant benefits when worked in conjunction with PROC COMPARE and we will look into both below.   

 

PROGRAMMATIC REVIEW 

We want to try and ensure that our derivations are rigorously tested early on when developing our ADaMs, when 

we have the most time available to us. One programmatic method that could be applied at early stages of our 

ADaM programming is to run both the production and the QC Code over a vast dataset of generated results 

(often referred to as UAT data) that is then saved into a reference area that both sides can access. Then 

independently, both derivations can be run through this UAT dataset and then both can be output for compare. 

RANDOM GENERATOR 

Using the same methodology as used in the example of WITH and VAR statements previously, we can generate 

a range of values to fall between our expected results. We need to ensure that when we have produced our random 

generator we save the outputted data set otherwise we will keep producing new results every time.  
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An example of a potentially complex derivation that we could use is the CKD_EPI Equation for estimating 

Glomerular Filtration rate. The equation is : 

 

 

 

 

 

 

 

 

ADJUSTING THE METHOD 

So with minor adjustments to our random number generated set above we can assure that we have all the correct 

ranges we are looking for in terms of input data to ensure both the production and QC codes are matching and 

producing reliable results. 

First we have our randomly generated set of results, which will allow us to then apply this to our derivation. After 

having checked we are happy with our derivation, we can then use some of the PROC COMPARE techniques 

earlier to see.  
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We ran our proc compare with the ID line added to ensure that there was an easy way to find which results were 

causing the biggest issues, if any. In this example, we have 54 cases of mismatching data between the QC and 

Prod derivations.  

With the IDs added it is easy to spot the pattern.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There is a difference in derivation for African American Men and for Women of any other race.  Having  looked into 

this and discussing with our prod programmer, we have worked out that they have used the wrong kappa value in 

their minimum part of the equation for these two instances. 

This shows that with minimal data these issues could be missed early on in programming, and  adding this sort of 

review may catch major issues before they become problems. However this does add additional steps and 

processes to what can be an already very labor-intensive task, so should really only be looked at being applied 

sparingly if time dictates so, and not on unnecessary calculations. 

 

CODE REVIEW 

Another way to ensure that the derivations are being done as per the specs is to apply an independent code 

review. This would involve assigning a separate programmer who hasn’t worked on either the production or 

validation of the program to review the code of the production program and check that all derivations are being 

done as per the spec. 
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Similar to programmatic review, a disadvantage of this is that it will require extra resource as now there are three 

independent study team members working on every program. So this will have to be something to be decided early 

on in the study timelines, rather than introducing it halfway through. 

 

CONCLUSION 

 

While PROC COMPARE is a strong time-saving procedure with many options that can be included in the code, it 

is always important not to forget the power of a human programmer’s mind in alignment with the advantages of 

automated procedures. No matter how many datasets or outputs need to be done by a certain time or how much 

pressure there feels like there is, always take the time to think about the limitations of PROC COMPARE and 

ensure that the best possible job is being done in validating. There is ultimately nothing more important than the 

integrity of the results and this can easily be achieved by anyone. Take the time to assess how much time there 

is and how complex the derivations are. This is normally known as a risk-based approach – the higher the risk, 

the more safeguards are put in place, the lower the risk (not complex derivation, or not key endpoint), the less 

things need to be put in place. From this, it can be determined which of the approaches mentioned in this paper 

is best moving forward, whether it is none, one or both of the solutions discussed. Ultimately, every study is 

different and has different demands. 
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