EPI 218
Lab 4: First Access/SQL Assignment 
Creating Tables, Relationships, Primary Key, Foreign Key, and Data Entry Forms
 (Expected Time: 60 minutes.)

In this assignment you will create an Access database to collect data from the semi-fictional Infant Jaundice Study, a cohort study to determine whether neonatal hyperbilirubinemia is associated with neurological status and IQ score at age five. You will create two dynamic tables and a relationship between them. Finally, you will create a data entry form and see what Access forms allow you to do that REDCap forms don’t. 

Before you begin, be sure to watch the associated Lecture (Lecture 4) which is posted on the CLE. 

Objectives
1. Create a new database.
2. Create tables using both Datasheet and Design View.
3. Create relationships between the tables.
4. Learn about data types.
5. Create a combo box.
6. Create a form and subform for data entry.

Create the Database
1. You may create the database in the RAE. Alternatively, you may create the database on your own computer if you have Microsoft Access (version 2010 or later) installed.

Note for Mac users: Access sometimes requires a “right-click” action. The mouse for Windows has a dedicated right-click button, but the standard Mac mouse does not. You can generally execute a “right-click” on a Mac by holding down the Control key while you click. Some Mac trackpads let you do the same thing by clicking or tapping with two fingers. Also note that for copy and paste in Access you will use Control-C and Control-V, not Command-C and Command-V as usual on the Mac. 

2. Open the Microsoft Access application:
· If using your own computer: launch Microsoft Access.
· If using the RAE: Select Microsoft Access 2016 from the RAE applications.  Remember to check your DUO mobile device for prompts, probably 2 prompts.  If you get asked to install something, choose “Ask me later”.

3. In Microsoft Access, create a new blank database by selecting “Blank desktop database” (NOT “Custom web app”). Use the folder icon to choose a location for your new database.
·  If you’re using the RAE’s Access, click “This PC” and in the finder window scroll down to find your personal RAE folder (NOT the shared class folder). 

4. Enter a new file name where indicated: then name should be “LastNameLab4” (where LastName is YOUR last name). Click the “Create” button.

5. If you get a security warning (“Some active content has been disabled...”) click “Enable content.” If there are any other security warnings (e.g. “Do you want to make this a trusted document?”), choose “Yes” or otherwise give yourself maximum permissions.

6. Set these options for the current database. (We recommend you always use these options for Access databases.)
· On the menu “ribbon” at the top of the Access window, select “File” and then “Options.” In the “Options” window, choose “Current Database.” You will see something like the screenshot below.
· Under “Document Windows Options”, choose “Overlapping Windows”, NOT “Tabbed Documents”. Uncheck “Enable Layout View” so that this useless and confusing view is eliminated. 
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· Click “OK”, then close this database file (using File | Close, rather than closing all of Access) and re-open the database (File | Open….) so the changes take effect. See Step 5. above to take care of any warnings or security notices.

Create the Table of Participants
1.	In this lab, you will create two tables – Participants and Exams – much as in the REDCap labs. You will start by creating a new table for your participants.
· The Navigation Pane (which is on the left-hand side of the screen) should be open to “All Access Objects.”
· Access may have automatically created and opened a new table (“Table1”). If so, close this table. There is no need to save it.
· Click “Create” from the ribbon menu, then “Table Design”, and a new table will open in “design view.” This view allows you to define the kind of data you want in your new table. 

2.	Enter the following field names and field types: 
	Field Name
	Data Type

	participantID 
	Number

	fname 
	Short text

	dob
	Date/Time

	sex
	Short text

	hyperbili_ind
	Number



3. Database tables typically need a “primary key.” This is a field that uniquely identifies each record in the table. In this table, we will designate participantID as the primary key. Click to select the participantID row, then click “Design” (on the ribbon) and the “Primary Key” icon. (Or right-click on participantID and select “primary key”). A key symbol will appear on the far left of the participantID row. 

4. The sex field has a “Field size” of 255 characters. Change that to 1 character in length. Also, add a Validation Rule that says: "F" or "M" (including the quotation marks). This will prevent users from entering anything other than “F” or “M” in the field. (We discuss alternative coding for sex elsewhere in this course.)
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5. The hyperbili_ind is an indicator field, which should be valued 0 for no and 1 for yes. Add a Validation Rule that says: 0 or 1 (no quotation marks, since these are numeric values, not characters).  

6. Now that you have designed your table, switch to Datasheet View, which lets you see the data that it contains. (Naturally, there isn’t any data in it yet.) To do that, click on “View” button in the upper left corner of the Design tab and select Datasheet View. You will be prompted to save the table; make sure to say “Yes” and save it as “Participant”.

7. Notice that there seems to be a single blank row in your table. However, you have not entered any data to the table yet – not even a blank row. By default, Access shows a blank or “virtual” row at the bottom of tables in Datasheet View. You can recognize this special row by the star icon at the far left of the row. This is not a true row of data, and it cannot be deleted. This is simply a convention in Access; it is the place provided for users to enter a new row of data. (Access 2016 also shows a faint and completely imaginary grid below surrounding the rest of the datasheet – perhaps to remind users of an Excel spreadsheet.)

8. You will find sample data collection forms at the end of this document. Enter data to this Participant table for Gilbert and Honoria (leave Lucy for later), taking the participant-specific data fields participantID, name, dob and sex. As in the real world, you may have to translate slightly between the paper form’s layout and captions and your table’s field names. (Note: Honoria has several data collection forms, but you’ll see that her participant-specific data is the same on all of them. Naturally, Honoria should be entered only once to the Participants table.) Each new record is entered to the “virtual” placeholder row at the bottom of the table grid.

9. The data collection forms do not (and should not) reveal whether the participant had neonatal hyperbilirubinemia, so leave the “Hyperbili” field blank for now. In theory, indicator fields are always either “Yes” or “No,” but we did not direct you to make this field a checkbox. For more discussion of Yes/No fields and checkbox controls, see the relevant note at the end of this document. 

10. As you recall, you set up explicit Validation Rules for some fields. When you set participantID as a primary key, this implied another rule: there cannot be two records with the same participantID. To convince yourself that these rules are enforced, try entering a new record that violates these rules. For example, try to enter a duplicate ParticipantID or a Sex that is not “F” or “M”. At first, it may look like as though you have succeeded, but you will see that you cannot move the cursor to another record if your data entry violates the table’s rules. (You may find it difficult to get rid of an offending record, since Access will not let you move from the record if it violates the data rules. Use the “ESC” key once or twice, or “CTRL-Z,” or “Edit – Undo” to undo your entry.)

11. You should now have two participants in the Participant table. (If you created any additional records in the last step, delete them now. Select the spurious record, then use the “Del” key on your keyboard, or else from the ribbon select HOME, then “Delete” from the “Records” area.) Close the Participant table. You should see your new table listed in the navigation pane on the left. (If not, select the pane and click F5.)


Create the Table of Measurements
In the Infant Jaundice Study, each participant may have one or more exams. In our Excel lab, we experimented with two (not very satisfactory) ways of combining multiple exams with each participant. In your Access database, you will try a different and better approach: saving the exam data in a separate table. 

1. Create a new table. From the ribbon: Create | Table Design
.
2. By examining the data collection forms at the end of this document, you could now deduce the fields needed for exam records. To save you time and trouble, we’ve listed them below. Enter the following Field Names and Data Types to your new table:

	Field Name
	Data Type

	examID 
	Number

	participantID
	Number

	examinerID
	Number

	exDate
	Data/Time

	exWeight
	Number

	exHeight
	Number

	exScore
	Number

	PEDS_rating
	Short Text



3. Make examID the primary key for this table. (See step B3. above if you need a reminder on how to set a field as primary key.)

Note: Why can’t “participantID” be the primary key in this table? Consider that participantID will be used to identify the relevant participant for each exam record. So, if there are multiple exams for the same participant, a single participantID will have to be entered multiple times. Clearly, then, participantID cannot be a unique identifier for the Exam table. Instead, in the Exam table, “participantID” is what is known as a foreign key – the primary key from another table, used to link the two tables together.

4. In Access, when you define a Field Type as “Number,” the default type of number is an integer. (Access calls it “Long Integer” for reasons that don’t concern us here.) In many cases, though, you want to enter non-integer numeric values. For example, note that participants’ weights have been collected as decimals with up to one decimal point accuracy. Select the exWeight field and change its “Field Size” from Long Integer to Single, its Format to Fixed, and its Decimal Places to 1. As you enter, you’ll note many other options, which can be useful for many other kinds of numeric data entry.

5. Make participantID a required field. (You don’t want to enter exam records without recording whose exam it is.

6. For each field, enter a Description. Descriptions are optional, but they can be very useful for annotating the meaning of your fields for everyone who will use this database in the future.

7. See if you can shorten “PEDS_Rating” to 3 characters instead of the default 255.

8. After entering these definitions, save your table (using Ctrl-S) with the name “Exam.” Again, if you don’t see it in the Navigation Pane, close the table and use the F5 key, then reopen it by double-clicking its name on the Navigation Pane. 

9. Now view the Exam table in Datasheet View. Enter the exam data from the data collection forms for Gilbert and Honoria. Don’t enter the forms for Lucy yet. (Note that examID in the database is the same as PEDSID on the data collection form.) (The “Score” isn’t completed on every exam; if you recall from previous labs, the IJS IQ test wasn’t completed in every annual exam.) Gilbert had one exam and Honoria had 3 exams. Entering just 4 exams with 8 fields each is tedious, isn’t it? We will make data entry somewhat easier by setting up a data-entry form later in this assignment. 

10. Close and save the “Exam” table, answering Yes to any system alerts.

You have now created your two data tables in Access.

Create the One-to-Many Relationship Between the Table of Participants and the Table of Exams.

Access lets you set up a relationship between two or more tables. The relationship defines how records in one table link to records in another. 

1. Open the Relationships Diagram (Database Tools | Relationships). Add both the “Participant” table and the “Exam” table to the diagram and close the Show Table dialog.

2. Use your mouse to drag and drop “ParticipantID” from the “Participant” table to “ParticipantID” in the “Exam” table. (NOT the other way around!) The “Edit relationships” window will open. Since ParticipantID is the primary key in the “Participant” table, but not in the “Exam” table, the relationship defaults to “One-To-Many.” This is the correct relationship for these tables (it means that every participant record may be related to many exam records). 

3. Check “Enforce Referential Integrity.” This means that Access will not allow an Exam record to be saved unless it’s matched to a specific Participant record.

4. Click “Create.” A relationship is created which is denoted by the connecting line. 
· If you get an error message, it probably means that you entered participantIDs in the Exam table that don’t match any participantIDs in the Participants table. Carefully check the participantIDs in both tables against the paper forms and try again. (An error message can also be caused if you forgot to close the Exam table at the end of the last section.)

5. Close (and, if prompted, save) the Relationships Diagram.

6. Now test to see whether the referential integrity is really enforced. Open the Exam table and try to enter an exam record using a participantID that does not exist in the Participants table. If you try to move the cursor to a new record, Access will give you an error message. (This kind of error is known as a key violation.) Once again, hit “ESC” once or twice or “Undo” to undo your entry and proceed. (You should have only your original four Exam records.)

7. Open the Participants. table in Datasheet View Notice that there’s now a “+” at the far left of each record. What happens when you click on this “+”? The new grid is called a “subdatasheet”. It’s possible to add new exam records on this subdatasheet, but in a moment you’ll set up a much better way to enter new data.

8. Close both Participant and Exam tables.


Create Field for Ethnicity

1. Open the Participant table in Design View. Create a new field for latinxEthnicity_ind. Data Type is Number. 

2. latinxEthnicity_ind is an indicator field, but in some cases we may never know whether the correct value is Yes or No. Therefore, we want to allow not only 0 for “No”, 1 for “Yes,” but also 9 for “Unknown.” Also, we want to enter data to this field through a drop-down control, so that users don’t have to remember these codes.

3. Select the latinxEthnicity_ind field. Select the “Lookup” tab. Change the Display Control option to “Combo Box” (another name for dropdown control), then make the following changes:
		Row Source Type – Value List
		Row Source – 0;"No";1;"Yes";9;"Unknown"
		Column Count – 2 (this allows the control to show both the code and the text)
		Column Widths – 0.25";1" 
		List Rows – 3  (since you only have three options to show)
		Limit to List – Yes
		Allow Value List Edits - No

4. Save the table, using Crl-S or the diskette icon in the upper left corner of the entire window. Switch to Datasheet View. To test the combo box values that you just created, click inside latinxEthnicity_ind for one of the records, then click the downward pointing drop-down arrow in the cell. The ethnicity options should be visible. When you pick an option, the numeric code is saved to the table and shown in the grid. You might prefer to see the text equivalent of the code instead of the code; a little later you will learn how to accomplish this.

5. The data collection forms include “Race” information, and we could now create a data field for “Race” in much the same way. For the sake of today’s assignment, though, there is no need to add a Race field. 

6. Enter Gilbert and Honoria’s ethnicity information from the data entry forms. Then close the Participant table.

Create a simple data entry form 

You have just entered data directly to the data tables. Access also lets you create nicely formatted forms that can make data review and entry more convenient.

1. Highlight the Participant table in the database window (left panel), then click on ribbon options Create | Form. A simple form will appear in Form View. (If you neglected to disable Layout View, in step A5. above, the form will appear in Layout View instead. If this is the case, just switch to Form View.)

2. The form displays the records (Gilbert and Honoria) that are already in the “Participant” table. You can move from one participant record to another using the tiny left- and right-arrow icons in the navigation bar at the very bottom of the form. 

3. Notice that Access has automatically created a simple subform for Exam records. When you view a participant, the exam records for that participant only appear in the subform (three for Honoria, one for Gilbert, which you entered). This is a very convenient way of presenting data.

4. You can use the form to filter and sort the records, but for now, we want to use it to update data. It turns out that Gilbert and Honoria both had neonatal hyperbilirubinemia. Update their records accordingly, remembering 1 for Yes and 0 for No. (Of course, a form for a real study database would not display exposure status.)

5. Close the form. You will be prompted to save the form as “Participant,” which is fine.

Edit a form to customize display and entry of exam information.

You can modify a form to improve its look and functioning. As you work with form design, you may sometimes find it helpful to use the Ctrl-Z (“Undo”) keyboard shortcut to undo mistakes.

1. Reopen the “Participant” form in design view:
· Highlight the Participant form in the Navigation Panel on the left. (Note the difference between the Participant form and the Participant table. If you don’t see the Participant form, you may need to change the Navigation Panel so that it displays “All Access Objects” instead of “All Tables.” You may also need to use F5 to refresh the navigation pane.)
· Right-click the Participant form and choose “Design View.”
· Alternatively, double-click the form to open it in Form View, then use the ribbon options Home | View | Design View.

2. Notice that the seven fields of the tables are arranged with labels on the left and controls on the right.

Note: Controls and labels look very similar (they both appear with the field name inside a rectangle), but they do very different things. A control is a sort of window on a form that displays the data value for a field. This is distinct from a label on a form, which simply displays some fixed text, such as the name of the field, but does not display live data from the table. There are different types of controls, including text boxes, check boxes, combo boxes, etc. The most common type is a text box control.

3. Access presents all the controls within a single “Layout,” which makes it hard to adjust the form to make it look better. For some reason, Access makes it rather difficult to remove the Layout. Click inside any label or control on the form, and at the upper left of the form you will see a little + icon inside a square. This is the “layout selector box.” Move your cursor over this box until you find a point where your cursor becomes a four-headed arrow. Click now and all the labels and controls in the form are highlighted. (If they’re not all highlighted, try again.) Now right-click on any of the highlighted controls and choose “Layout” and “Remove Layout.” Alternatively, when all controls are highlighted, you can choose “Arrange” and “Remove Layout” from the ribbon.

4. Try changing the width of controls to improve their appearance. For example, the “Sex” control is much wider than it needs to be for a single letter. Highlight only the Sex control and reduce its width by dragging the right end leftwards, or by using Shift-Left arrow. View in Form view to see how your changes affect the form.

5. Note that in Form view the latinxEthnicity_ind field shows a number rather than the corresponding text. This is good for analysis, but for review and data entry you would rather see the text.
· In the form’s Design View, select the latinxEthnicity_ind control. (The control should be outlined with a colored border, probably orange. If it isn’t, click outside the control and back inside again.) 
· The Properties Sheet may already be visible: if not, right-click the control and select “Properties” (or, from the ribbon, select “Design” and then “Properties Sheet”). 
· Be sure the Format tab is selected. Now edit the Column Widths property to read 0"; 1", instead of 0.25"; 1". 



· By setting the first column to 0 width, you have hidden it so that only the second column appears. 
· Close the Property Sheet and use Form View to confirm that the latinxEthnicity_ind control now shows the name of the value instead of its code number.

6. In Form View, look at Gilbert and Honoria’s records and see whether the data is displayed in the most effective way. Switch back and forth between Form View and Design View, making adjustments in the Design View until the data is displayed to your satisfaction.


Use the form to enter new records.

1. Now, in Form View, use the Participant form to enter a new record for Lucy. Access offers several different ways to create a new blank participant record. One is using Home | Records | New from the ribbon. Enter Lucy’s participant-specific information (she did have neonatal hyperbilirubinemia) and her two exams from the data collection forms. 

2. Note how the subform allows display and entry of multiple exams for the same participant on the same sceen. REDCap cannot do this.

3. Close the form, saving if prompted.

You now know how to set up an Access database, create relationships between normalized tables, and create and edit a data collection form (for participants) with a subform (for exams/measurements). 

This completes Lab 4. Close your Access file.  Please upload it on the Epi 218 syllabus site by midnight on the due date. (If you used the RAE for Access, the best way to upload the file is probably opening the RAE’s Chrome. It should default to the class CLE. Log into the CLE and upload your file using the “Assignment 4 Upload” link.)




Note on Yes/No fields and checkbox controls: We did not instruct you to make the hyperbili_ind field a Yes/No (aka Boolean) field.  Yes/No fields correspond to checkbox controls; they do not allow you to differentiate “No” from blank or not valued.  Checkbox controls are only useful for a true checklist of things that must be completed before moving on.  Here is an example. 

	
NOTE: ALL the boxes below must be reviewed and checked before you proceed.


	 Informed Consent Form has been signed by participant and person obtaining consent
 Completion of “Demographic Characteristics”
 Completion of “KS Disease & Overall Health Characteristics”
 Completion of “Lymphedema Assessment”
 Completion of “Leg Edema Quality of Life”
 Completion of “Overall Health Quality of Life”
 This participant has Stage 1B or Stage 2 lymphedema. If both legs are affected, this participant has Stage 1B or Stage 2 lymphedema in the less severe leg. 
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Examination Data Form
	
	DO NOT WRITE IN BOX
	Child's Name	Gilbert         	ParticipantID	130349
	PEDSID	813
	Child's DOB	01/21/2013	Examiner ID	3
	Child's Sex	M
Latino/Hispanic?		Yes	No
Child’s Race	Asian		Black		White	Amer. Indian	Other
	Date of Exam	02/24/2018	Examiner's Name	Elders
	Weight in kg	36.4
	SCORE	90
	Height in cm	119

PEDS Rating:	C-1
	PEDSRating
	PEDSRatingTxt

	A-1
	High Risk – Need for speech and language evaluation

	A-2
	High Risk – Need for testing by a developmental psychologist

	B-1
	Moderate Risk - Non-dvelopmental concerns

	B-2
	Moderate Risk -Behavioral issues and at least 1 developmental concern and

	C-1
	Elevated Behavioral/Mental Health Risk - >= 4.5 years

	C-2
	Elevated Behavioral/Mental Health Risk - < 4.5 years

	E
	Low Risk for Developmental or Behavioral Problems



Infant Hyperbilirubinemia Study
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	DO NOT WRITE IN BOX
	Child's Name	Honoria	ParticipantID	130294
	PEDSID	203
	Child's DOB	03/15/2013	Examiner ID	1
	Child's Sex	F
Latino/Hispanic?		Yes	No
Child’s Race	Asian		Black		White	Amer. Indian	Other
	Date of Exam	03/11/2016	Examiner's Name	Koop
	Weight in kg	16.0
	SCORE	____
	Height in cm	98

PEDS Rating:	E
	PEDSRating
	PEDSRatingTxt

	A-1
	High Risk – Need for speech and language evaluation

	A-2
	High Risk – Need for testing by a developmental psychologist

	B-1
	Moderate Risk - Non-dvelopmental concerns

	B-2
	Moderate Risk -Behavioral issues and at least 1 developmental concern and

	C-1
	Elevated Behavioral/Mental Health Risk - >= 4.5 years

	C-2
	Elevated Behavioral/Mental Health Risk - < 4.5 years

	E
	Low Risk for Developmental or Behavioral Problems
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	DO NOT WRITE IN BOX
	Child's Name	Honoria	ParticipantID	130294
	PEDSID	583
	Child's DOB	03/15/2013	Examiner ID	2
	Child's Sex	F
Latino/Hispanic?		Yes	No
Child’s Race	Asian		Black		White	Amer. Indian	Other

	Date of Exam	04/04/2017	Examiner's Name	Antonia Coello Novello
	Weight in kg	18.0
	SCORE	_______
	Height in cm	104

PEDS Rating:	E

	PEDSRating
	PEDSRatingTxt

	A-1
	High Risk – Need for speech and language evaluation

	A-2
	High Risk – Need for testing by a developmental psychologist

	B-1
	Moderate Risk - Non-dvelopmental concerns

	B-2
	Moderate Risk -Behavioral issues and at least 1 developmental concern and

	C-1
	Elevated Behavioral/Mental Health Risk - >= 4.5 years

	C-2
	Elevated Behavioral/Mental Health Risk - < 4.5 years

	E
	Low Risk for Developmental or Behavioral Problems
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Examination Data Form
	DO NOT WRITE IN BOX
	Child's Name	Honoria	ParticipantID	130294
	PEDSID	814
	Child's DOB	03/15/2013	Examiner ID	7
	Child's Sex	F
Latino/Hispanic?		Yes	No
Child’s Race	Asian		Black		White	Amer. Indian	Other

	Date of Exam	03/18/2018	Examiner's Name	Lushniak
	Weight in kg	21.4
	SCORE	125
	Height in cm	112

PEDS Rating:	E

	PEDSRating
	PEDSRatingTxt

	A-1
	High Risk – Need for speech and language evaluation

	A-2
	High Risk – Need for testing by a developmental psychologist

	B-1
	Moderate Risk - Non-dvelopmental concerns

	B-2
	Moderate Risk -Behavioral issues and at least 1 developmental concern and

	C-1
	Elevated Behavioral/Mental Health Risk - >= 4.5 years

	C-2
	Elevated Behavioral/Mental Health Risk - < 4.5 years

	E
	Low Risk for Developmental or Behavioral Problems
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	DO NOT WRITE IN BOX
	Child's Name	Lucy	ParticipantID	45929
	PEDSID	110
	Child's DOB	08/31/2011	Examiner ID	2
	Child's Sex	F
Latino/Hispanic?		Yes	No
Child’s Race	Asian		Black		White	Amer. Indian	Other
	Date of Exam	10/07/2015	Examiner's Name	Antonia Coello Novello
	Weight in kg	15
	SCORE	84
Height in cm	99


PEDS Rating:	E

	PEDSRating
	PEDSRatingTxt

	A-1
	High Risk - Need for speech and language evaluation

	A-2
	High Risk - Need for testing by a developmental psychologist

	B-1
	Moderate Risk - Non-dvelopmental concerns

	B-2
	Moderate Risk -Behavioral issues and at least 1 developmental concern and

	C-1
	Elevated Behavioral/Mental Health Risk - >= 4.5 years

	C-2
	Elevated Behavioral/Mental Health Risk - < 4.5 years

	E
	Low Risk for Developmental or Behavioral Problems




Infant Hyperbilirubinemia Study
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	DO NOT WRITE IN BOX
	Child's Name	Lucy	ParticipantID	45929
	PEDSID	412
	Child's DOB	08/31/2011	Examiner ID	3
		Child's Sex	F
Latino/Hispanic?		Yes	No
Child’s Race	Asian		Black		White	Amer. Indian	Other
	Date of Exam	  10/11/2016	Examiner's Name	Elders
	Weight in kg	17.3
	SCORE	103
	Height in cm	107


PEDS Rating:	E

	PEDSRating
	PEDSRatingTxt

	A-1
	High Risk - Need for speech and language evaluation

	A-2
	High Risk - Need for testing by a developmental psychologist

	B-1
	Moderate Risk - Non-dvelopmental concerns

	B-2
	Moderate Risk -Behavioral issues and at least 1 developmental concern and

	C-1
	Elevated Behavioral/Mental Health Risk - >= 4.5 years

	C-2
	Elevated Behavioral/Mental Health Risk - < 4.5 years

	E
	Low Risk for Developmental or Behavioral Problems
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