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Epi 218 Lab 3
REDCap: Monitoring, Reporting, and Exporting 
(Expected time:  110 minutes)

Note: This lab is the longest and most challenging in the course. You may need assistance from a TA or someone else who has successfully completed it.  The best way to get this assistance is to attend the scheduled lab session on Thursday morning.

In Lab 2, you created a REDCap project with two data collection instruments and entered information from paper data collection forms.  In this lab, you will use an existing REDCap database to search for records meeting certain criteria.  You will also answer the IJS Study’s research question using Excel pivot tables.

[bookmark: _GoBack]We have again created an online CLE quiz with questions to answer as you work through this lab. The same questions are listed on the worksheet at the end of these instructions.  You can use this worksheet to note your answers, but you must transcribe them into the online CLE quiz.  Note: If you are asked to enter multiple SubjectIDs, you must enter them in ascending order.  For purposes of this quiz, to indicate a blank, enter “999999” (nine 9s).

Objectives
A. Create the REDCap project by importing 2 csv files containing the data dictionary (metadata) and create events.
B. Designate Instruments and Import Data
C. Record a subject’s outcome.
D. Find selected records.
E. Find an outlier.
F. Identify erroneous data.
G. Export data.
H. Compare Neuro Exam Results
I. Compare Mean IQs
J. (Optional) Analyze data in Stata


A. Import the data dictionary (metadata) and create events.
In this section of the lab, you will create a new REDCap database based on a structure file and a data file.
1. Download the files “Lab3IJS_DataDictionary.csv” and “Lab3IJS_DATA.csv” from the course syllabus to your MyResearch folder or other secure storage location.  Remember where you saved the files! The first file gives the data structure for the new database; the second gives the actual data. 
2. After saving the downloaded files, you may open the files to see what they look like, but be sure not to change anything. Since these are .csv files, your computer will probably open them in Microsoft Excel. Important: do not save the file again when you close it!  (Opening the data file will help you see why we call REDCap a flat-file database; all the data can be displayed in a single set of rows and columns.)

Note about csv files: CSV means “comma-separated values”.  The CSV format is different from the usual Excel file format (.xlsx).  If you ever need to save an Excel file as a csv file, use “Save As” and “CSV UTF-8 (Comma delimited)(*.csv)”. 

[image: ]

 And replace when asked.

3. In REDCap, go to the “New Project” tab and create a project called "IJS Lastname". Purpose is “Practice/Just for fun.” Create it as an empty project.
4. From the Project Setup tab, select the “Data Dictionary” button, then the Data Dictionary tab.
5. Click the "Choose File" or “Browse” button (“Browse” vs. “Choose File” depends on your browser), then choose the data dictionary file (Lab3IJS_DataDictionary.csv) that you just downloaded from the course syllabus site.
6. Click “Upload File”. REDCap will check the file for errors. (You can ignore the warning about “neuro_exam_validity_comment”). If all is well, click “Commit Changes.” REDCap has now created four instruments, “IJSSubject”, “NeuroExam”, “WPPSI”, “PEDS”.
7. In the Project Setup tab, enable the “Use longitudinal data collection...” option.
8.  Click the Define My Events button. Change the first event’s name from Event1 to BirthNeuroWPPSI (be sure to save the change!). 
9. Add new events: “PEDS-3Yr”, “PEDS-4Yr”, “PEDS-5Yr”
10. Your Events should look likc this:

[image: ]


B. Designate Instruments and Import Data
1. Go to the “Designate instruments...” tab.
2. Edit the designation so that the IJSSubject, NeuroExam, and WPPSI instruments are checked for the BirthNeuroWPPSI event;  and the PEDS instrument is checked for “PEDS-3Yr”, “PEDS-4Yr”, and “PEDS-5Yr”.  Save.
3. The event structure and form designation for your new database is now complete and should look as follows:

[image: ]

4. Click the “Record Status Dashboard” link on the left navigation panel. Although your new REDCap database now has a data structure, you will see that no data records have yet been entered. You will now import the records for your database.
5. On the left navigation panel, select Data Import Tool. 
6. Click the “Browse” or “Choose  File” button near the bottom of the form, then choose the data file (Lab3IJS_DATAcsv) that you just downloaded from the syllabus site. 
7. Click “Upload”. REDCap will check the file for errors. 
8. Some users receive a long list of error messages like the following:
	3019
	weight
	19
	The value you provided could not be validated because it does not follow the expected format. Please try again.


If you get these errors, repeat the download of “Lab3IJS_DATA.csv” from the course website (step A1. above) to your selected drive, and try the data upload from that file to REDCap again.
9. (If you continue to experience these errors, try this. Open the file “Lab3IJS_DATA.csv” using Excel, select the column containing "weight" (column AV) and format the cells in this column to “Number” with decimal places “1”. To save the file, select “Save as” and when prompted choose the file type “CSV (comma-delimited).” Say “Yes” to the warning about “features that are not compatible with CSV.” Then close the CSV file (this time say “No” when you’re asked if you want to save changes).  Then, try the data upload again.)
10. If all is well with the REDCap upload, scroll to the bottom of the form and click “Import Data.” The new database should now be complete. Click “Record Status Dashboard” again to confirm that the data records have been imported. 


C. Record a subject’s outcome.
1. At his NeuroWPPSI assessment on 3/24/2015, Subject #2101 Rubeus had a normal overall neurological assessment.  Go to the “Record Status Dashboard”; in the row for Subject 2101 select the NeuroExam instrument. When the instrument opens, enter this for “Overall5”. You can Ctrl-F to find the field.  His height was 140 cm and weight was 50.0 kg.  The examiner (NeuroMD) was Novello.  Enter this information, then mark the record as “Complete” (last field in the form) and save exit the record (“Save and Exit Form”).
2. Rubeus also had an IQ Full Entered (“iqfullentered”) of 94 on 3/24/2015.  Enter this in the “IQFullEntered” field of his WPPSI instrument.  You can Ctrl-F to find the field.   Mark the record as “Complete” and save and exit the record.


D. List all included subjects with “Other” race (RaceCode = 8).
1. We want to list all subjects with Race categorized as “Other.” Querying data in REDCap is difficult.  You can use the “Data Quality” tool, but for current purposes, the “Report” feature works better.  So, select “Data Exports, Reports and Stats” under “Applications” in the left-hand panel. Select the “Create New Report” tab.
2. Name the new report “RaceOther.” The default User Access of “All Users” is fine. Under “Step 2,” add the fields to be included in the report. You want to add the fields ijssubject_subjectid (added by default), first_name, last_name, race, and “excluded.”  (To select fields under Step 2, you’ll need to click the button that looks like this [image: ] beside the first blank field, so that it looks like this [image: ] instead. REDCap is not famous for intuitive user interface.) Under “Step 3,” uncheck the “Show data for all events for each record returned” box (otherwise you would get extra rows for the same child for every PEDS encounter as well). Also under “Step 3,” set a filter for the report so that it only returns records where Race = “Other” and Excluded = “No”
3.  Save the report. To find it again, select “Data Exports, Reports and Stats” on the left tool panel and then the “My Reports and Exports” tab. Click “View Report” for your custom report “RaceOther.”
4. In the CLE quiz or the Worksheet at the the end of this document, list the Subject IDs with race categorized as “Other”.  Sort the Subject IDs in ascending order or you will get the answer wrong when you transcribe into the CLE quiz.


E. Find an Outlier
1. REDCap has added two useful tools: “Stats & Charts” and the “Data Quality” tool.  We will use the tools to look at our data on heights.

The “Graphical Data View” may not work in old versions of Internet Explorer.  If you have a problem, launch REDCap in a good browser like Chrome.  (The version of Internet Explorer in MyResearch should be okay.)

2.  Under “Applications” (left hand panel), click on “Data Exports, Reports and Stats.” Select the “My Reports and Exports” tab. In the line for Section A. (All data...), click the “Stats & Charts” button.
3. Where prompted to “Select a data collection instrument to view,” select the “NeuroExam” instrument.
4. Scroll down to the “Height in Centimeters” field.
5. In the CLE quiz or worksheet at the end of this document, note the N, mean, SD, min, and max of height.
6. Graphing data is often the best way to find data entry errors.  Look at the plotted heights.  Identify the 2 most obvious data entry errors in the height field.  (Hint: They are both much lower than the other entries.)
7. Hover your mouse over the 2 most obvious height entry errors, click, and identify the subjects.  In the CLE quiz or worksheet at the end of this document, fill in the table with information about the erroneous entries.
8. Now click on “Data Quality” under “Applications.”
9. NOTE: If you don’t see “Data Quality” listed under applications, edit your “User Rights” and give yourself privileges to create, edit, & execute rules.
10. Execute Rule “E” for outliers of numerical fields.
11. Click on “view” and scroll down to the “height” outliers. This rule defines “outliers” as values more than 2 SDs above or below the median value.
12. There should be 3 outliers for height.  In the CLE quiz or worksheet at the end of this document, enter the Subject ID and height of the 3rd height outlier (not already included in the table above).


F. Identify Additional Data Problems
1. The data in this lab came from a real study.  On the WPPSI instrument, the “Full Scale Score” field contains the originally entered IQ score.  There were several errors in this field. (Note that the data set also includes a field “IQFullEntered,” which gives a corrected value. You entered data to this field in step C2, and you’ll export it for an outcomes report later in this lab.)
2. Two of the errors in “Full Scale Score” are so egregious that you should be able to identify them easily using the “Stats & Charts” feature (as in Section E. above).  Find the two easily identified errors in the “Full Scale Score” field.  Fill out the table (in the CLE quiz or worksheet at the end of this document) showing these two errors. 


G. Prepare to Create Reports by Exporting to Excel
1. Having collected your data, you now want to begin summarizing, comparing and analyzing it. Unfortunately, you cannot do this within REDCap.  You will have to export the data.
2. For this section, you should be working on a computer or remote desktop (such as MyResearch) that has Excel installed. If you have to switch environments, do so now, then log back onto redcap.ucsf.edu from within the new environment and open the project “IJS Lastname”. 
3. In REDCap, choose the “Data Exports, Reports and Stats” under “Applications” in the left-hand panel.  Select the “Create New Report” tab.
4. For “Name of report” enter “Excel Export.”
5. Step 1: Leave the default access to “All users”.
6. Step 2: For the purpose of this report, the fields you want to export will be ijssubject_subjectid, sex, ethnicity_latino_ind, race,  excluded, hyperbili_ind, overall5, and iqfullentered.  
7. Step 3: Uncheck “Show data for all events for each record returned” because you only want one record per subject, not one record per data collection event.  Add a filter for Excluded = No. Then click “Save Report.”
8. Now in the “My Reports & Exports” section you’ll see “Excel Export” listed as a new report. Click the “Export Data” button in the row for “Excel Export”.
9. Select “CSV/Microsoft Excel (raw data)” and click “Export Data” to have REDCap prepare the csv file. (As you see, REDCap can export to many file formats, including Stata.)   Click on the “Excel CSV” icon to download the csv file, then save it to a useful location. Be sure to make note of where you saved it. Note: Different browsers deal with downloaded files in different ways, so if you’re using an unfamiliar browser you may have to use some resurcefulness. Your browser may save the file in a default download folder without asking, in which case you can copy and paste it from there into a more desirable location.The “Save as” function is useful, if your browser offers it. (If you’re using MyResearch, you may get an error message telling you that “Save as” won’t work... and it may work even so.).  
10. Once you’ve saved the exported dataset, open it in Excel. (Simply double-clicking the data file works on most computers; otherwise launch Excel first and open the file from within Excel.) Save the file as an Excel Workbook (.xlsx) file before you proceed.


H. Compare Neuro Exams Between Groups
Step back for a minute and remind yourself about the overall research question we are trying to answer with this study. Which is the exposure? Which are the outcomes? How are you going to analyze the data? 

1. Your Excel workbook currently contains only one sheet with 251 rows – one header row and 250 data rows corresponding to 250 included study subjects.
2. Create a new blank sheet within the workbook. (Use the “Insert Worksheet” icon to the left of the sheet tab near the bottom of the Excel window, or just use Shift-F11.) The default name of this sheet will be “Sheet1”; double-click this name and change it to “NeuroExam Stats.”
3. Insert a pivot table in cell A1 of the new blank sheet. First click inside cell A1 to select it. Then use menu commands: Insert Pivot Table. (Alternatively, in other versions of Excel, the commands may be Insert Tab  Tables  Pivot Table. In still other versions of Excel it may be Insert  Table   then select “Summarize with Pivot Table.”)
4. A window pops up to collect specific details for the new pivot table. First, you must select a range of data to be summarized. To select the range:
· Click the icon on the right of the blank field for “Table/Range.” 
· Click the sheet tab “Lab3IJS_DATA_...” near the bottom of the Excel window.
· Use the mouse/pointer to select the data in this sheet (cells A1 through I251).  You can also select all the data using Control-A.
· Click “Enter” to accept your selection, then click OK.
5. To finish defining your pivot table, look for a window that says “Pivot Table Field List.” Drag and drop “ijssubject_subjectid” into the “Values” area below it. In the same way, drop “hyperbili_ind” into “Column labels” and “overall5” into “Row labels.”
6.  You should only have one copy of the field in each box.  For example, under “Values,” you may see “ijssubject_subjectid” multiple times. If so, click and remove all but one. 
7. You will probably find that “ijssubject_subjectid” was automatically configured as a “Sum.” We’re not interested in the sum of Subject IDs (a meaningless number); rather, we want to know the number of subjects in each category. To determine this, click the down-pointing arrow at the right side of the “ijssubject_subjectid” Value entry, select “Value Field Settings,” and change Sum to Count. (In some versions of Excel there will be a circular button with an italic “i” instead of a down-pointing arrow.)
8. The field list should now look like this:

.

[image: ]

9. The specific numbers given below are not correct, but otherwise your pivot table should end up looking something like this:

[image: ]


10. You now have the absolute count of subjects for each cell in the table.  You now want to analyze the neurological exam outcomes (overall5) for each hyperbili predictor (0=no hyperbilirubinemia; 1=hyperbilirubinemia). To do that, you need to calculate the column percentages.  (Hint: Start by setting up a separate table, which is outside the pivot table, and set the cells in this table equal to the relevant cells in the pivot table.  Then, calculate the column percentages in the separate table.)

Note about column percentages (using data from a DIFFERENT study as an example):
If your table of counts looks like this:

	
	Pregnancy Type

	HCG (mIU/L)
	Ectopic
	Abnormal Intrauterine
	Normal Intrauterine

	0 - 1499
	40
	93
	25

	1500-39999
	15
	24
	72

	40000+
	1
	9
	219

	
	56
	126
	316



Then, your column percentages should look like this:
	
	Pregnancy Type
	

	
	Ectopic
	Abnormal Intrauterine
	Normal Intrauterine

	HCG (mIU/L)
	N
	%
	N
	%
	N
	%

	0 - 1499
	40
	71.4%
	93
	73.8%
	25
	7.9%

	1500-39999
	15
	26.8%
	24
	19.0%
	72
	22.8%

	40000+
	1
	1.8%
	9
	7.1%
	219
	69.3%

	
	56
	100%
	126
	100%
	316
	100%



The percentages in a single column add up to 100%.
End of note about column percentages (using data from a DIFFERENT study as an example)

7. Paste your table of with column percentages in the Lab 3 CLE quiz or answer sheet.
8. In the Answer Sheet, give the percentage of the Hyperbili subjects that had a normal neuro exam. (Hint: 1 = Normal.)
9. In the Answer Sheet, give the percentage of the Non Hyperbili subjects that had a normal neuro exam.


I. Compare IQs Between Groups
1. Add a new blank sheet and name it “IQ Stats.”
2. Create a new pivot table in this worksheet that calculates the mean IQ score in the hyperbili and non-hyperbili groups.  The best way to do this is to make hyperbili_ind a row label and iqfullentered (with its “Value field setting” set to “Average”) in the Values pane.) Record the two means in the CLE  quiz or answer sheet.  Which group had a higher IQ? 
3. In the Answer Sheet, try to fill out the table of IQ (N, Mean, Std Dev). (Hint: you can drag and drop iqfullentered to the Values pane two more times; from there you can set their “Value field settings.”)
4. Note: To get N, you must count iqfullentered and not another field like hyperbili_ind.  Because REDCap stores all data in a single table, it has to create a blank iqfullentered value for any subject who did not have an IQ test.  For this table, you only want the number of subjects who had IQ tests, not the total number of subjects in the study.


J. OPTIONAL (Not for grade): Export to Stata
1. Import into Stata the csv file that you exported above.
2. You can now perform your analysis using the “ttest” command. 

Using the menus:
 “Statistics””Summaries, tables, & tests””Classical tests of hypotheses”“t test (mean-comparison test)”.  Choose “Two-sample using groups.” “Variable name” = “iqfullentered”;  “Group variable name = “hyperbili_ind”. Click “Submit.”

Using Stata command syntax:
ttest iqfullentered, by(hyperbili_ind)

3. In the Answer Sheet, fill in the given table.  (Do not simply paste Stata output, because we want to make sure you know which P-value to report.)

4.  Also, give the P-value for two-sided t-test comparison of mean IQs between the exposed (hyperbili) and the unexposed (control) groups.

This completes Lab 3. Make sure you have completed the online CLE quiz. 


Labs 3 Worksheet
(This is for your notes to use as you take the online CLE quiz.)

D4. List the Subject IDs (sort ascending) with race categorized as “Other”:
_________________________________________________
_________________________________________________
___________________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________
_________________________________________________



E5. What was the N, mean, SD, min, and max of the heights?
  N: _______________
	Mean: ______________
  SD: ____________
	Min: _____________
  Max______________


E7. Identify 2 obvious data entry errors using the “stats and charts” tool:

	Subject ID
	Erroneous Height Entry
	Probable Correct Height Entry

	
	
	

	
	
	




E12. There should be 3 outliers for height.  Enter the Subject ID and height of the 3rd height outlier (not already included in the table above) found with the “Data Quality” tool:
Subject ID: _________
Height: __________

F2. Identify the 2 most obvious errors in “Full Scale Score”.
	Subject ID
	Erroneous Entry for Full Scale Score

	
	

	
	






H7. Paste your table of with column headings hyperbili and row headings overall5, including column percentages, below.





H8. What percentage of the Hyperbili subjects had a normal neuro exam?  (Hint: 1 = Normal.)

H9. What percentage of the Non Hyperbili subjects had a normal neuro exam?


I3. Fill in the following table from your Excel pivot table:

	
	
	IQ

	Hyperbil
	N
	Mean
	Std Dev

	Yes
	
	
	

	No
	
	
	

	Total
	
	
	



Optional (Not for grade): 
J3. Complete this table from Stata:

	
	
	IQ

	Hyperbili
	N
	Mean
	Std Dev

	Yes
	
	
	

	No
	
	
	

	Total
	
	
	



J4. P-value for two-sided t-test comparison of mean IQs between the exposed (hyperbili) and the unexposed (control) groups ____________
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