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T-Test using Excel 
  

The Analysis ToolPak is an Excel add-in program that provides data analysis tools for financial, statistical 

and engineering data analysis.  To load the Analysis ToolPak add-in, execute the following steps. 

1. On the File tab, click Options. 

2. Under Add-ins, select Analysis ToolPak and click on the Go button. 

 

3. Check Analysis ToolPak and click on OK. 



 

4. Open excel workbook “analyze lost surgery.xlsx” available in the HFMA course materials download 
from http://www.never2busy.com (select “Free software” and look for the HFMA Handouts download) 
 

5. On the Data tab, in the Analysis group, you can now click on Data Analysis. 

 

 

The following dialog box below appears. 

6. Select t-Test: Two Sample Assuming Unequal Variances.  The T-test compares to 2 groups of numbers 

and tells you if they are 

different and how significant 

the difference is.  In other 

words, could the difference 

have happened by chance or 

was there a special cause.   
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7. Enter the values as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



8. Interpret the results: 

 

Below: Sample1 and Sample2 both represent numbers taken from the same Population but the 

averages and standard deviations are very different merely due to random variation.  Computing the 

difference of the averages of Sample1 and Sample2 leads to a conclusion that there was an increase of 

2, when in fact, the underlying population was the same and therefore there could not be an increase. 

 

  

 



Using “DRG VARIANCE3.xls” to Evaluate Variation in Bundles 

The main part of the spreadsheet is the “viewer” tab.  It will provide a visual graph of the variation in a 

given sort key, typically defined to be a DRG or other logical clinical or marketplace grouping.   The 

second part of the spreadsheet, the “compare” tab, allows you to compare two populations for the 10 

attributes pre built into the model, essentially drilling down for the specific cause of the variation. 

 

1. Open excel workbook “drg variance3.xls” available in the HFMA course materials download 

from http://www.never2busy.com (select “Free software” and look for the HFMA Handouts download 

 

2. Familiarize yourself with the Raw Data Tab.  It contains all of the data elements from which 

analysis can be done.  These sample data elements were selected as representative of what 

most hospital financial reporting systems are capable of generating and storing.  Additional 

columns can be added or the existing columns can be changed to fit your needs.  The initial data 

set consists of approximately 32,000 records where the default sortkey is DRG.  Any time you 

make a change to this table, you must recalc (if autocalc is off) and also refresh the appropriate 

pivot tables on the appropriate tabs. (for those in manual mode, the index column is computed 

from scale pivot, so scale pivot must be refreshed and recalculated first before Raw Data tab is 

recalculated) 

 

3. Sort rank tab contains a pivot table that sums and ranks all the sortkeys by Total record count.  

This is helpful because sortkeys with less than 130 records are usually considered too few 

records to draw meaningful conclusions about.  Counts are also used to project profit in Viewer. 
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4. The “scale” tab contains a pivot with some formulas that are used to “standardize” or “normalize” 

the data before it is graphed in the viewer.  The upper and lower price or cost range of each sortkey 

is used arbitrarily group all patient records into 20 categories.  Twenty categories is about the 

maximum that can be reasonably displayed on a computer screen and that still provides sufficient 

granularity for analysis.    

 

 

 

 

 

 

 

 

5. Viewer tab 

shows the histogram for the selected sortkey, as well as certain important elements.  Select the 

sortkey to view in Cell B1.  The high and low cost values are then used to compute a scale such 

that all records in Raw Data will be fit into one of 20 cost bands.  The scale is shown in F3 and 

represents the increment between each of the 20 cost bands.   Those ranges are shown in Cells 

A3:D20.  In the example below, 5 patients had costs fell within the range of 0-$950 for cost band 

index 0.  Similarly, only 1 patient had costs between $18,050-$19,950 in cost band  index 20.  

This is all graphically illustrated in the graph to the right, where the Y axis number of patients 

and the X axis is the 20 cost bands.  At the top, in cell H3 is the average cost, and you can model 

bundled price proposals in I3 and the resulting “profit” is then computed in J3.  You will need to 

be aware of whether autocalc is on or off for your workbook, and if it is off, you will need to 

manually recalculate after any change.  On the other hand,  autocalc  may cause your 

spreadsheet to feel unresponsive during frequent recalculations.   The yellow bar to the right is 

an object you can drag onto the chart as a marker for discussions or screenshots. 

 



 

6. The compare tab looks at frequency of occurrence of one of the 10 patient attributes and allows 

for comparing between two sortkeys.  These pivot tables are separate, so you can make changes 

to the raw data, refresh the first table (A1:B9) then make changes to the raw data again, and 

refresh the second table (K1:L9).   That will place different sortkeys side by side for comparison.  

The expectation is that the distribution of values should be the same between the two sortkeys.  

To the extent they vary significantly, one should investigate a cause for that variation.  The 

number of cases in each attribute as well as the amount of difference should both be considered 

in assessing the significance of the difference.   Low numbers of patients do not present as 

compelling a conclusion as larger numbers.  The comparison below looks at financial class for 

795 Normal Newborn and 775 Vaginal delivery.  One would expect a strong correlation and 

indeed there is—in both DRG, 34% are blue cross, 8% are united healthcare.  Interesting, 34% of 

795 are Medicaid while on 32% of Vaginal Deliverys are.  However, given the small difference it 

is not greatly 

significant. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

By the way, here are the attributes that are in the default Raw Data tab: 

 

 
 

  



Example: Let’s see how obesity might affect the cost of vaginal delivery.  In this case, we will 

combine 775 and 774 since we want to look at the whole universe of delivery and not just one.  

The workbook should be in automatic calculation mode for this exercise.   

 

Step 1: is to modify the sortkey for all current 775 and 774 sortkeys  in raw data—give it a new 

sortkey—lets call it “delivery”.  Go to raw data, and using filters or whatever technique you 

prefer, set all the sortkeys that are 775 or 774 to “delivery”. 

 

Step 2: Refresh the sort rank pivot.  To do this, right click on the pivot table and select “refresh”.  

“Delivery” should pop up in the sortkey column. Refresh the scale pivot.  Refresh the viewer 

pivot and then go to Cell B2 and select the dropdown “delivery”.  You should have this 

histogram: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

There are 3,485 cases in the database, and the low value is zero while the high value is over 

$11,665.  The average is $1,692.  Let’s split the population into half near the average, and 

compare BMI between them.  To do this, we go back to and using whatever method works for 

us (I prefer setting filters and copying), we will change the sortkey for any case that cost more 

than $1,692 to “deliv-hi” while we will also change the sortkey for delivery less than that 

amount to “deliv-lo”.  Then repeat the pivot table refreshes as we have done in Step 2 above. 

 

Step 3 Now we go to compare tab.  The first pivot table is shared with viewer scale so it is ready 

for selection—select “deliv-low” from the drop down in B1, and click on the pivot table to reveal 

the field list on the left.  Uncheck whatever is checked and check “BMI”.  If more than one item 

not counting sortkey is checked, the pivot table will expand and overwrite the formulas in 

column C.  so make sure no more than one item is checked by unchecking previous field BEFORE 

checking “BMI” 

 

Right click on the second pivot (K1:L9) and refresh, then select “Deliv-hi” from the dropdown in 

L1.  From the pivot field list, check BMI and uncheck any other attributes (leaving sortkey 

checked at the top—same as the prior pivot). 

You should have a report that looks like this: 

 

 
 

So comparing the high cost and low cost deliveries—BMI of 19 is considered very slender—and 

the proportion of patients in both populations is the same—thus, we can rule out slenderness as 

a factor influencing cost.  31 and higher is considered obese, and we find that only a very slight 

16% vs 15% (or 1%) of patients in the high cost category were obese.  Thus it seems reasonable 

to conclude that obesity is not a significant causative factor in high cost deliveries. 

 

As we often see that the physician is a significant explanation for cost differences, let’s replace 

BMI with Doctor and see if that reveals anything of interest: 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

And we find that the two populations appear almost identical, with the exception of doctor 5 

who occurs 2% more frequently in the high cost population.   Not a very significant number.  So 

who the doctor is does not explain the difference in cost between these populations. 

 

Bonus: Compare financial class to see if self pay or Medicaid patients tend to cost more than 

commercial…….. 

  



 


