Statistically Speaking Lecture Series

Sponsored by the Biostatistics Collaboration Center

A Statistician’s Guide to REDCap
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B Biostatistics Collaboration Center (BCC)

Mission: to support investigators in the conduct of high-quality, innovative

health-related research by providing expertise in biostatistics, statistical
programming, and data management.

How do we accomplish this?

1. Every Northwestern investigator is provided a FREE initial consultation of 1-2 hours, subsidized
by FSM Office for Research. Thereafter:
a) Grants
b) Re-charge (Hourly) Rates
c) Subscriptions/partnerships

2. Most grant writing (e.g. developing analysis plans, power/sample size calculations) is also
supported by FSM at no cost to the investigator, with the goal of establishing successful
collaborations.
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B BCC: Biostatistics Collaboration Center
What We Do

* Many areas of expertise, including: Many types of software, including:
- Bayesian Methods
- Big Data

i ®
- Bioinformatics ‘ sTarta)

- Causal Inference

- Clinical Trials SSaS

- Database Design
- Genomics m®
- Longitudinal Data 'hE DCa p _-.

- M |SS| ng Data Research Electronic Data Capture

- Reproducibility

- Survival Analysis @ PASS16

Sample Size
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B BCC: Biostatistics Collaboration Center

Shared Statistical Resources

|\\4 Northwestern
Medicine’

Biostatistics Collaboration
Center (BCC)

e Supports non-cancer research at
NU

e Provides investigators an initial
1-2 hour consultation subsidized
by the FSM Office of Research

e Grant, Hourly, Subscription

Abilitylab
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NUCATS "

Clinical and Translational Sciences Institute

+

A
Roperr H. Lurie
COMPREHENSIVE CANCER CENTER
OF NORTHWESTERN UNIVERSI TY

Quantitative Data
Sciences Core (QDSC)

e Supports all cancer-related
research at NU

e Provides free support to all
Cancer Center members
subsidized by RHLCCC

e Grant

Stanley Manne € Ann & Robert H. Lurie
Children’s Research Institute- Children’s Hospital of Chicago*

Biostatistics Research Core
(BRC)

e Supports Lurie Children's
Hospital affiliates

e Provides investigators statistical
support subsidized by the
Stanley Manne Research
Institute at Lurie Children's

e Hourly




B BCC: Biostatistics Collaboration Center

Shared Resources Contact Info

e Biostatistics Collaboration Center (BCC)
- Website: http://www.feinberg.northwestern.edu/sites/bcc/index.html

- Email: bcc@northwestern.edu
- Phone: 312.503.2288

e Quantitative Data Sciences Core (QDSC)
- Website: http://cancer.northwestern.edu/research/shared resources/quantitative data sciences/index.cfm

- Email: gdsc rhlccc@northwestern.edu
- Phone: 312.503.2288

e Biostatistics Research Core (BRC)
- Website: https://www.luriechildrens.org/en-us/research/facilities/Pages/biostatistics.aspx

- Email: mereed@Iluriechildrens.org
- Phone: 773.755.6328
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B Note

* Many of the slides to follow come from or were adapted from a similar talk last year
by Jody D. Ciolino, PhD as part of this series and from her Clinical Database
Management (EB565) course.
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B \Vhat isREDCap?

Research Electronic Data Capture

» Research Electronic Data Capture

» Used for building and managing surveys and study databases efficiently, accurately,
securely, and on a fixed budget

- This includes protected health information (PHI)
* Developed at Vanderbilt University in 2004
* Over 3200 institutions in over 120 countries
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B \Why useﬂEDcap ?

Researc h Electronic Data Capture

Redcap > Excel
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B \Why useREDcap ?

Research Electronic Data Capture

Redcap >§se<
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B \Why useREDcap ?

Research Electronic Data Capture

* FREE

* Secure

 Easy to learn

e Easily accessible, becoming more universal

* Flexibility that allow for efficienct and accurate data collection
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B Goals for today

1. Brief introduction and overview of REDCap

- Purpose = ensure high-quality, analyzable data

- Must be able to answer research question via statistical analyses
2. lllustrate advanced features for making the most out of REDCap

- Explain how these features will help save time and effort during and after the
study

3. Discuss limitations
- REDCap = easy to use, but also easy to abuse
- REDCap certainly cannot solve all problems
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B Something to keep in Mind
Who's involved
* Those that will enter the data
» Those that will build/maintain the database

e Those that will analyze the data

* Depending on study, these three roles may
involve:

- One person, taking on all responsibility

- Many individuals, with specialized roles in
each domain

"™ Northwestern Medicine” 14
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B REDCap at Northwestern

* Online session for New Project Owners (email for access)
- redcap@northwestern.edu

* Log on to REDCap (must be on campus network for VPN)
- https://redcap.nubic.northwestern.edu/redcap/

* REDCap Intro Session & Office Hours
- https://nucats.northwestern.edu/

e All users must complete: REDCap User Agreement
- https://redcap.nubic.northwestern.edu/redcap/surveys/?s=WK39RMR44F

™M Northwestern Medicine’
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B Some Basic Terminology
* Development mode = Production mode

* Development
- Design the database/data collection tools
- Customize
- Test!!ll

* Production
- Live data capture
- Post-production modifications must be made with caution
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B Getting Started
REDCap

Log In

* Login Page

g

Nofthwestern University

Please visit the REDCap Q&A section at the bottom of the landing page upon logging in for further ACCESS ISSUES.

* Project Owners MUST administer permissions for users to their project. REDCap Support does NOT administer access to
projects.* All project occess begins with the Project Owner.

Please log in with your user name and password. If you are having trouble logging in, please contact NU REDCap Support.

Username:

Password:

Log In Forgot your password?

"M Northwestern Medicine
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B Getting Started

* My Projects

™M Northwestern Medicine’
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hEDcap Home [EMyProjects @ Help & FAQ HTraining Videos MSend-it W Messenger

Loggedin as

elgg173

projects.* All project access begins with the Project Owner.

Please visit the REDCap Q&A section at the bottom of the landing page upon logging in for further ACCESS ISSUES.

* Project Owners MUST administer permissions for users to their project. REDCap Support does NOT administer access to

Listed below are the REDCap projects to which you currently have access. Click the project title to open the project. Read more
To review which users still have access to your projects, visit the User Access Dashboard.

My Projects

Project Title
" | Unorganized Projects (3
QDSC Database
Expertise/Skills &
QDS5C Project Management [
[=] CBITS (6)
Telehealth RCT
Intellicare Field Trial - Coach Forms
Telehealth RCT - Coach/Therapist Forms
Intellicare Field Trial
Intellicare RCT
Intellicare RCT: Coach Forms
[=] BCATTS Projects (1)
BCATTS 2.0
[=] AbilityLab Studies (<)
MRSCICS: STUO0204305
HAMDS Study
DoD Study

Fecords

129

1348
99
305
458
660
145

288

a0
20

Fields

84
82
83

01

er projects by title
Instrument  Type

4 farms )
2 surveys 1=
1 farm =
1 survey =5
& farms =
]
23 forms =
8 surveys |EajH
- =
E-forms !
=
g

1
3 !
11 forms =
19 survey: il
& farms &
LESF
3 forms =
2 surveys =1
o =
—— g
20 forms :_‘_I'L
18 forms =)

A My Profile

Status

% »

RRRRARR

@

RRE

C» Log out



B Getting Started

* Project Home
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HANDS study - practice database

REDCap

& lLoggedinas elg2173 | Logout

[} s =
Project Home §r i= Project Setup
W NSSLanddem=enger

Project status. Development

#& Project Home | )=Project Setup = Wl Other Functionality = ) Project Revision History

Quick Tasks

| £ Codebook |

| @ Export data
:-|;:|"Create a r'epcnr‘t-

- |_é’ Check data quality J

Data Collection # Editinstruments [—| The Codebook is a human-readable, read-only version of the project’s Data Dictionary

and serves as a quick reference for viewing field attribures.
Record Status Dashboard

- View data collection status of all reconds

{2 Add / Edit Records

- Creare new records or ediv/view existing ones

Export your data from REDCap to open or view in Excel or various stats packages.
Build custom reports for quick views of your data, and export reports to Excel/C5V.

Build or execute data quality rules to find discrepancies and errors in your project data.

Applications (=] | & User Rights

[ Calendar

@ Data Exports, Reports, and Stats
& Data Import Tool

L[5 Data Comparison Toal

I=| Logging

&~ Field Comment Log

Grant new users access to this project or modify user privileges for current users.

Create new fields/questions on your data collection instrurments or medify existing
ones using the Online Designer or by uploading a Data Dictionary. Quick link: Download

| E Cnline Designer and ‘
the current Data Dictionary

| Data Dictionary Upload

Create groups of users to limit user access to certain records/responses, in which anly
users within a given Data Access Group can access records created by users within that
group.

:T@_D_ata_ﬁccess GrEp-s ‘

],

i

[ File Repository

& UserRights and g8 DAGS
58 Randomization

[z Data Quality

=i APl and mf| APl Playground

Project Dashboard

The tables below provide general dashbeard information, such as a list of all users with access to this
project, general project statistics, and upcoming calendar events (if any).

& Current Users (3) E Project Statistics

Help & Information [=]

User Expires Records in project 19
© Help & FAQ o
H Video Tutorials cym091 D\ — Most recent activity 09/28/2018 2:02pm
2 sugzest a New Feature =heneh) Space usage for docs 0.11 MB
EIg__Q‘I?B never i .
B Contact REDCap administrator (Elizabeth Gray) Upcoming Calendar Events (next 7 days}
lcoB487 —_— Time Date Description



B Getting Started

* Project Setup
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‘REDCap

& Logged inaselg9173 | Llogout

E My Project=
™ Project Home or ‘
W REDCap Messenger

Projectstatus: Development

Data Collection o Edit instruments E|

Eii] Record Status Dashboard

- Miaw data collection states of all records

[Z» Add / Edit Records

- Creape nevw records or edit/view existing ones

Applications [=I

5 Calendar

i Data Exports, Reports, and Stats
=, Data Import Tool

Data Compariscn Teol
Logging

Field Comment Log

Filz Repository

User Rights and gl DAGS
Randomization

igr Data Quality

mi| APl and imj| API Playground

% = P

|1 G

Help & information [

© Help 2 FAD
B video Tutorials
@ suggest 3 Mew Feature

B Contact REDCap administrator

HANDS study - practice database

# Project Homg

Project status: /# Development

Mot started

| E'm donel

Not started

| F'm dane! |

>

In progress

| I'mdans!

= Project Setup Other Functionality = £ Project Revision History

Completed steps 1of 9

Main project settings

Enable | & Use surveys in this project? [7] 2% VIDED: How 1o create and manage & survey
[ Disable | @& Use longitudinal data collection with defined events? [?]

| Madify project titls, purpose, etc. I

Design your data collection instruments

Add oredit fields on your data collection instruments, This may ke done by either using the
Orline Designer (online method) or by uploading a Data Dictionary (offline method). Quick
links: Download PDF of all instruments OR Download the current Data Dictionary:

Goto | [ Online Desigrer I or | [3] Data Dictionary

You may also krowse for pre-bullt data collection Instruments In the | REDCap Shared Library |

Have you checked the Check For ldentifiers page to ensure all ideniifier fields have been tagged?

Define your events and designate instruments for them

Create events for re-using data collection instruments andfor set up scheduling.

Goto | Define My EventsJ or | Designate Instruments for My Events J

Enable optional modules and customizations

[ Enanle_J & Scheduling medule (longitudinal enly) [7]

| Disable | @ Randomization module [2]

Ersbie | @ Designate 2n email fisld to use for invitations to survey participants [2]

| Additional customizations




B Project Setup: Main project settings

4 Main project setrings
Enable | @ Use surveys in this project? [?] 4@ VIDEQ: How to create and manage a survey
Complete!

Disable | @& Use longitudinal data collection with defined events? |?|

mWodify project title, purpose, elc. ]

 Use surveys: REDCap distinguishes between data entry forms (Case Report Forms
[CRFs]) and surveys

- ‘Regular’ CRFs

e Data entry must occur by a study team member (authorized REDCap user)
e NOT participant facing
- Surveys

e Can be participant facing (do not need to access REDCap database)
e Can also be completed by a study team member directly in REDCap

* Use Longitudinal Data: Fill out the same forms multiple times, most clinical trials

™M Northwestern Medicine’
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B Project Setup: Designing Data Collection Tools
 Designing and refining data collection tools will inevitably take the most time
* Two options in developing data collection tools (case report forms [CRFs])

- Online designer
- Data dictionary

™M Northwestern Medicine’
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Mot started

i I'm done! |

Not started

[ F'm dane! |

™M Northwestern Medicine’
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B Project Setup: Online Designer

Main project settings

| Erable | @ Use surveys in this project? [2] 22 VIDED: How 1o create and manage & survey
| Disable | @ Use longitudinal datz collection with defined events? [7]

| Modify project title. purpose, etc. I

Design your data collection instruments

Add or edit fields on your data collection instruments. This may be done by either using the
Online Designer (online method) or by uploading a Data Dicticnary (offline method). Quick
links: Downleoad PDF of all instruments OR Download the current Data Dictionary

Go to q 5 Online Designer ? or | |%] Data Dictionary

You may also browse for pre-bullt data collection instruments In the | REDCap Shared Lihmry]

Have you checked the Check For |dentifiers page to ensure all idendifier fields have been tagged?

Define your events and designate instruments for them

Create events for re-using data collection instruments andfor set up scheduling.

Goto | Define My Evants I or | Designate Instruments for My Events I

24



B Data Collection Instruments

The Online Designer will allow you to make project madifications to fields and data collection instruments very easily using only your
web browser, NOTE: While in development status, all field changes will take effect immediately in real time.

Add new instrument:

Data Collection | % Create |a nmew instrument from soratch
Instruments | % import | & new Instrument from the official REDCap Shared Library &)

|_ # Upload | instrument ZIP file fram another project/user or external libraries &

Instrument name Fields 5'5'5"; Instrument actions
Enrallment Checklist 14 | | chooseacton + |
Demographics 9 % | chooseaction = |
Medcal History 5 gvs| | Chooseacton = l
Treatment Allocation 1 = | Chosseaction = |
Yitals 4 ':,_E| | Chonse action = l
Laboratory Assessment 4 = | chooseacion = |
IP Tracking 9 grs| | Choose action < l
Termination 6 = | chosssacion = |
Departures 5 = | chooseaction = l
Adverse Events 14 ® | chooseaction = |

™M Northwestern Medicine’
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B \\Web-based Form Builder

™M Northwestern Medicine’
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Current instrument: Demographics

Preview instrument

| gt Field | Akl Matrim of Fislds |

FOT 4 R vwiote dob

Date of Birth

| B [ Today | mov

addd Field | | Adid Matrin of Fields |

GO (4 M veisbde dae envallad

Date of anrallmant

| m T-:d::.rl M-D-¥

gl Fieled | Akl Matrin of Fizlds |

FOT R voiatieage
Age

| Visw equation

add Field | | Adid Matrin of Fields |

o 00T 4 R vwianie geds

Gender

2 Female
D male

Al Faeld | Actel Marim o1 Fisits |

o E"‘| T X vwiabde race

2 White

i Black or African American

2 American Indian or Alzska Mative

2 Aslan

) Mative Hawaiian or Other Pacific Islander

i Dther

Aetel Faeled | Actel Marin o1 Fisiits |

26



B \\Web-based Form Builder

Current instrument: Demographics Preview instrument

| gt Field | Akl Matrim of Fislds |

ST (R vwiswe don
Date of Birth | M Tcda:lr | M-O-Y

addd Field | | Adid Matrin of Fields |

.»-';'\ I-—|:| 1# ‘_'!' “ Viriariale: dave snrolled

Date of anrollmant | m Today | M-D-¥

gl Fieled | Akl Matrin of Fizlds |

FOT R voiatieage
Age | Visw equation

add Field | | Adid Matrin of Fields |

o 00T 4 R vwianie geds

2 Female
Gender @ Male

Add Feld Add Matrix of Fizlds

o E"‘| T X vwiabde race

2 Whitz

i) Black or African American

) &rmerican Indian or Alzska Mative
Race o Aslan

) Mative Hawaiian or Other Pacific Islander

i Dther

™M Northwestern Medicine’ fctd Field | | A Matrin of Fizlds
Feinberg School of Medicine




B Example Case Report Form

Hypertension Clinical Trial (Demo)
. .
Actions: | = Modify instrument ] | X Download POF of instrumentis) 4 VIDED: Basic data entry |m
= Demographics
& Editing existing Study 1D 1
Event Name: Baseline
Study D 1
Date of Birth E Today
Date of enrallment | Today
Age \iew equation
Gender Female
* Male
) Whit=
L Black ar African American
L American Indlan or Alaska Nathee
Race ) Acian
) Mative Hawaiian or Other Pacific Islander
L Other
FESEr
) Mat Hispanic/Lating
Ethnicity L Hispanic/Lating

™M Northwestern Medicine’
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B Common Field Types

* Text — single-line text box (text and numbers, with validation options)
e Dropdown — dropdown menu with multiple choice options
e Radio — radio button with multiple choice options
e Calculated — perform real-time calculations (e.g., age)
- Works on numeric and multiple choice fields, but can only return a numerical value

* Notes — larger text box

* Checkbox — allow selection of > 1 option

* File — upload a document

e Descriptive — text displayed with no data entry and optional image/file attachment
e Slider — visual analog scale (0 — 100)

™M Northwestern Medicine’
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B Field Types: Examples

Date of Birth
Date of enrollment

Age

Ethnicity

Race

Form Status

Complete?

™M Northwestern Medicine’

Feinberg School of Medicine

Text Boxes

Calculated Field

Radio Button

Checkbox
(Use Sparingly)

Dropdown

05-10-1965 B8 [Today | wo
01012017 | | Today | woo

1,585 View eguation

" Not Hispanic ar Latina
. Hispanic or Latino
T Not reported

I not Available
I white
I Black
I asian

I native Hawaiian 0ther Pacific [slander
I Arrerican Indian/alaska Native

™ other

I ot reported

Check all that apply

Incompletz j

30



B Manual Creation of Radio Button Field

Current instrument: Demographics

Proview insirument |

| st paeiet | | A e o R |

FOT S R voveosn
Date of Birth

[ |m e ves

| dtel Faelel | | Akl W rin of i, |

ST T R voratedie swelled

Data of snrollmant

-

st et | | et M of Rews |

AL et B e

Rge

I | Wiew equiation

| Acted Faeded | | Akl Marin of Fsids |

@J T K ot gends

Gender

) Famale

2 M ale

At Eieled | | Aetet Manrin of Bt

LT R vwatierae

"M Northwestern Medicine Aace
Feinberg School of Medicine

2 White
) Black or African American
) American Indiar or Alazka Hative

i) Azian

31



B Manual Creation of Radio Button Field

Statistically Speaking....

Field Type: Multiple Choice - Radio Buttons (Single Answ ¥

Field _I.a bel

Gender

& How to use Piping

Choices (one choice per line)
1, Female
2, Mazle

opy existing choices

How do | manuatly code the choices?
Action Tags / Field Annotation [opzionzl)

Learn about Action Tags or using Field Annotation

™M Northwestern Medicine’

Feinberg School of Medicine

Variable Name (uilized during data gpor)

— Enabla auto naming of

— yariable based upon its
Field Label?

gender

Required?* ' No ® Yes
* Prompt if field is blank

Identifier? '* No ' Yes
Dines the fiald contain identifying information {e.g.. reme, 55N, addres:)?

Custom Alignment | Right / Vertical (RV) v
Align the position of the fisld an the page

Field Note joptcnal) |

Small reminder text displayed underneath field

32



B Textbox Validation Validation? (ogtisnai)

Statistically Speaking: Preventing Data Entry Errors ?EIEEZEDJ .

Date (M-L-Y)

* Hard Validation Date (-ht-D)

Uatetime [M-0-% H:W)

. . Datetime [Y-M-0 H:M
- Error message d|Sp|aVEd if entry E;Uatenme 1[fw' SEEDHEIS:I[MLJ-T H: I )

does not match expected format and ol LRt wf seconds (YWD FEMS)
entry not saved o

Integer ke, SSM, address)?

Mumber
ClPhone (LS ) B
AIiTime HH: M

Alert

The valus you provided could nat be validated because it does not follaw the expected
format. Piease try again,

™M Northwestern Medicine’
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B Textbox Validation

Statistically Speaking: Preventing Data Entry Errors

* Soft Validation - Minimum & Maximum Values  validation? spranai) | Date (M-D-1) v
- Can enter for date, integer, number, and time Minimum: |
0 pth ns Maximums:
=
- Will alert data enterer if entry is outside of Enable scarching within a biomedical ontology |2
range, but will still save entry | - choosa entology to search - v

[ Alert

The value you provided is outside the suggested range. (10 - 500). This value is
admissible, but you may wish to verify.

Close

™M Northwestern Medicine’ 34
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B Statistically Speaking...

e Validation feature is invaluable in ensuring high-quality data for analyses

* Prevents many headaches later...

* Example:

Excel

A B
1 pat_id bp
Z2 1001 124/76
3 11002 132/90
4 11003 140/85
5 1004 nd
6 1005 not done
7

™M Northwestern Medicine’
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REDCap

VS Edit Field
You miay add a new project field to this data collection instrument by completing the fields below and clicking the
Sawve button at the bottom. When you add a new field, it will be added to the form on this page. For an overview of
the different figld types available, you may view the & Field Types video (4 min),
Field Type: Text Box (Short Text, Mumber, DatedTime, ...} 7
Field Label # Howi t0 Lize Figing
Blood Pressure (Systolic) "II'EFI.IH'E Marme (unlized during data ex :-\.'-l:_lathw I
vii_bps cariabls based Lpan its
JPILY letters, mumbers, and Field Label?
Validation? (cotonal)
IrILtE,CI ¥
Action Tags 7 Field Annotation (optonal Minimum: 350
Maximum: 200
Blood Pressure [Systolick
Yot prowkle valije
Blood Pressure (Diastolic:

¥ must provide value

35



B Required and Identifier Fields

Edit Field ¥

You may add a mew project field to this data collection instrument by completing the fields below and dicking the Save

Dutton at the bottom. When you 2dd a newy field, it will be addad to the form on this page. For an overview of the
* Required — Will alert data enterer if

different field types avallable, you may view the £ Fizld Types wideo [4 nin).

. . . . Field Type: ¥ ¥ | t. Nu r. Tive.
lrequWEd’ fl@ld IS Ieft blank, but W||| Pe  Text Box [Short Text. Number, DaterTime. ..

allow you to opt to leave blank Sioed Pressure 3ystol ) e = s
» Identifier — Tags variables with PHI for cabdatont commt [ o ,
removal option during export

Minimum: =0

Action Tags / Fleld Annatation [opmiona Maximum: | 300

B | earn sbour Acrion Tags or YEing Field Annosstion Enable searching within & biemedical entelogy 7

Required™ ' Mo ® Yes

* Peompt if field & blank

ldentifier? ® Mo L Yes
Qoes the fisld montain identifyngMomation [B.0.. name. 55H. sddras)?
Custom Alignment | Right / Vertical [RV) -
AEgn tha position of the Fiald on the pege

Field Mote (opronal)

=l remirder tet dispieved yndemepth Redid

™M Northwestern Medicine’

Feinberg School of Medicine
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B Matrix of Fields

* |deal for grouping of questions that share same response options (i.e., Likert scale
questions)

* ‘Answer Format’ can be specified as radio buttons or checkboxes

* May use ‘ranking’ to allow only one selection per column across all fields in the
matrix (radio buttons only)

Adel Matrin of Fields

|,, 'O F [ X voiatie dod
|I:Ii|te of Birth M | Today |
1

| bl Feeld Aehd Matom of Fields

7
;

Data of anrollment

| - i [._l 1: '_'-" " Preifde dale sreodiad
|

™M Northwestern Medicine’
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Statistically Speaking....

™M Northwestern Medicine’

Feinberg School of Medicine

B Matrix of Fields: Setup

Matrix Header Text (optional)
Indicate whether the participant hag a history of any of the following conditions:

Matrix Rows

Each row represants 8 different field with i#s own labed and vanable name,

naming of variable based upon ks Feld Label?

ariable Name
CRLY latbors,
niumbers, &nd

Field Label uRderseares ired7* Field Annotation |7
| Cancer cancer_hx  x
|Heart disease heart_hx [ ¥
|Lung disease | X
| Gireulatory problems | 2
| Mental health disorders | 2
Add ancther row
fatrix Column Choices Other Matrix Info
Choices (one choice per ling) Answer Format:
0, Mo Single Answer (Radic Buttons) v |
1, Yes
Rﬂnml‘lg: Whal 15 a8 ranked malrx af felds?
[ Allow only 1 choice fo be selecied per column (radio butions only)
Matrix group name:  ONLY laflers, numbess, and underscones
1 — I med hx VWhat Is B8 metrix group name?
Hrgw i | mannaily ende tha chnines? . 38



B Matrix of Fields: Example

Indicate whether the participant has a history of any of the following conditions:

Cancer

Heart disease

Lung disease

Circulatory problems

Mental health disorders

™M Northwestern Medicine’

Feinberg School of Medicine

No

Yas

resst

resat

resat

rasat

reset



B \Why use a Binary Matrix of Fields instead of a Checkbox?

 Forced to answer each question, instead of answering "no" by omission
e Specify variable names
- Checkboxes: automatically generated variable names

e condition___ 1, condition___ 2, condition___ 3, etc.
- Matrix of fields

e condition_cancer, condition_heart_dis, condition_lung_dis, etc.

™M Northwestern Medicine’
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B Branching (aka "skip") Logic

* Information from other fields determines if a particular field will be displayed (e.g., if
someone selects 'other' as an option, ask for more information)

- Statistically speaking... this is yet another invaluable data quality tool that will make
data cleaning prior to analyses much easier (something Excel can't do)

u"': '_I: '%: 'i]"‘ “ Moribie diagnosic
Juvenile Dermatomyosites
o Juvenile Polymyosits
Systemic sclerosis
: Localized Sclerodenma [Marphea)
Diagnosis
£ Wixed Comnective Tissue Dizease
Lupus
Cweerlap Syndrome
I
& T ) M oo ochar diagnesis o
Other Diagnosis - Further Description
WM Northwestern Medicine
Feinberg School of Medicine




B Branching (aka "skip") Logic

Choose method below for the following field: enroll - Exroliment Stafus:

| Advanced Branching Logic Syntax [How do | use the advanced synlax?)

= Drag-N-Drop Logic Builder

Displaying field choices for the following data collection instrument:
Enroliment Checklist ¥

Show the field OMLY If...

Field choices from other fields ® ALL below are true
{drag & choice below 1o box on right) ANY below are true
studyid = (define criteria) - -

hypertensive = Yes (1)

hypertensive = Mo (0] Drag

age_18 = Yes (1) I:?::::::

age_l18 = No (0]
premens = Yas {1} -
premena = No (0}

negpregnant = Yes [1]

S ki M

Clear logic

"M Northwestern Medicine’ Saye Cancel 42
Feinberg School of Medicine



B Branching (aka "skip") Logic

* Data Entry View:

™M Northwestern Medicine’

Feinberg School of Medicine

Section lIi: Medical History

Diagnosis

2. Date of First Symptom Onset

2.1 Date of Onset of |DM Rash (heliotrope, Gottrons, malar rash,
shawl sign)

2.2 Date of Onset of Muscle Weakness

2 juvenlle Dermatomyasits
2 Juvenile Polymyositic
' Systemic sclerosis
'Localized Sderoderma (Marphea)
2 Mixed Connective Tissue Disease
2 Lupus
Overlap Syndrome

~ Other
Today
mmiad ey
Today
mmiodi ey
Gl | Today
mm/ddfyrey



B Branching (aka "skip") Logic

* Data Entry View:

™M Northwestern Medicine’

Feinberg School of Medicine

Section 11I: Medical History

' Juvenile Dermatonmyo=itis

J Juvenibe Polymyositis
sSystemic sclerosis

Diagnosis

' Localized Sceroderma (Morphea)

J mked Connect e TISswe Disagse

Lupus

" COhverlap Syndrome

& Other

Other Diagnosis - Further Description

2. Date of First Symptom Onset

mmed Ry

2.1 Date of Onset of JDM Rash (heliotrope, Gottrons, malar rash,
shawl sign}

mimddd ey

2.2 Date of Onset of Muscle Weakness

mmfdd ey

4

C el

2] | Tooay |
| Todsy |
L-.'" Todey |



B Project Setup: Data Dictionary

Mot startea

| I'm donel! |

Not started

[ ¥'m done! |

o

In progress

| I'm donal |

™M Northwestern Medicine’
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Main project settings

Enable | @ Use surveys in this project? [2] 2% VIDED: How o create and manage a survey
| Disable | @ Use longitudinal datz collection with defined events? [7]

| Modify projact title, purpose, etc. I

Design your data collection instruments

Add or edit fields on your data collection instruments. This may be done by either using the
Online Designer (online method) or by uploading a Data Dicticnary (offline method). Quick
links: Download PDF of all instruments QR Download the current Data Dictionary

Goto | |5 Online Desigrer I or Qﬂ Data Dictiunar’yD

You may also browse for pre-bullt data collection instruments In the | REDCap Shared Lihmry]

Have you checked the Check For Identifiers page to ensure all identifier fields have been tagged?

Define your events and designate instruments for them

Create events for re-using data collection instruments andfar set up scheduling.

Goto | Define My EvEntsl or | Designate Instruments for My Events ‘
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B Offline Form Building via Data Dictionary

D08 = R BA e G RS

R R ROBRL R ol il = R o =
Ln-h-LUMI"EHﬂm'\-JC"-W-h-WEI":l

Variable / Field Mame
record_id
d_prescresen
first_name
last_name

d_dob

email

telephone

address

city

state

7ip_code

age

age_descript
gender

race

race_other

ethnicity
prescrean_pass
prascreen_future
prescreen_fail_now
prescreen_fail_perm
prescreen_fail_other
d_scresned
consent_signad

.Fc:rm MName

phone_prescresning

phane_prescresning

_phr.:l ne_prescresning

phone_prescreening
phone_prescreening

\phone_prescreening
\phone_prescreening

phone_prescreening
phone_prescreening
phone_prescresning
phone_prescreening
phone_prescresning
phona_prescresning
phona_prescrecning
phone_prescresning
phong_prescreaning
phona_prescreaning
phona_prescreening
phone_prescresning
phone_prescresning
phone_prescresning
phone_prescresning
ganeral_screening

ganeral_screening

™M Northwestern Medicine’
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Section Header

<center><font size="3">Contact Information</font></center>

<center><font size="3"+*Demographics</font></centers

scenter»<font size="3">Pre-screening Outcome<ffont></center>

Field Type
text

fext

text

fext

fext

Lext

text

text

LEXt
dropdown
Text

calc
descriptive
radio
radic

Caxt

radio
YESN0
YESNO
checkbox
checkbox
Cext

Cext
WELHD

Field Label

Subject ID

Date Pre-screening Phone Call
First Mame

Last Mame

Date Of Birth

Email

Telephone

Address

City

State

Zip Code

Age at Screening
<centar><b»<font color="red" size="3.5">00 NOT PROCEED -
Gender

Race

Race - Other

Ethinicity

Did the patient satisfy all pre-screaning eligibility criteria?
Could the patient be eligible in the future?

Why did the patient fail the pre-scraen for now?

Why did the patient fail the pre-screen?

If other, BRIEFLY describe:

Date Screaning Visit

Informed consent signed?



. ‘Arms’ and Events

# Project Home = '=Project Setup = W Other Functionality =~ ¢3) Project Revision History

Project status: /~ Developmen: Completad steps Sof 9
J Main project settings
| Enahle | @ Use surveys in this project? [2/ & VIDED: How o create and manags 8 survey

Compleze! .
F | Disable | € Use longitudinal data collection with defined events? [7]

| Modify project title, purposa, etc. |

I’ Design your data collection instruments

Add or edit fields on your data collection instruments. This may be done by either using the
Complete! Online Designer (online method) or by uploading a Data Dictionary {offline method). Quick
links: Download PDF of all instruments OR Download the current Data Dictionary

Go to | 5 Online Designer ‘ or | [3] Cata Dictionary

You may also browse for pre-built data collection instruments in the | REDCap Shared Library |

Hawve you Checked the Check For Identifiers page to ensure all identier felds nave been tageedr

Defline your events and designate instruments for them

Create events for re-using data collection instruments andfor set up scheduling.

Go o | Define My Events | or | Dresignate Instruments for My Events

™M Northwestern Medicine’

Feinberg School of Medicine
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. ‘Arms’ and Events

* Events = groupings of (repeated) forms at specific study time points

* Arms = groupings of events (schedule for participants may vary according to study
arm or study progress)

™M Northwestern Medicine’
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. ‘Arms’ and Events

Arm 1: Prenatal | Arm 2: Postpartum  Arm 3: RBx Drug Change Log  Arm 4: Baby Pllot  +Add Mew Arm

Arm name: Prenatal Renarme Arm 1

cuents Days oret e ceent e st
7 1 0 -0/+0 Consent consant_arm_1
& . 0 -0/+0 V1 Baseline v1_baseling_arm_1
7 3 28 -14/+14 | \/2 Prenatal v2_prenatal_arm_1
&7 4 56 -14/+14 | V3 Prenatal v3_prenatal_arm_1
&7 5 84 14414 V4 Prenatal vd_prenatal_arm_1
7 6 112 -14/#14 | /5 Prenatal v&_prenatal_arm_1
& 4 [ 140 -14/+14 W& Prenatal vE_prenatal_arm_1
7 8 168 -14/+14 VT Prenatal v7_prenatal_arm_1
& 9 196 -14/+14 V8 Prenatal v@_prenatal_arm_1
& 4 10 224 =14/+14 V9 Prenatal w3 _prenatal_arm_1
& 11 252 -14/+14 | 10 Prenatal wi0_prenatal_arm_1
& 12 280 -14/+14 V11 Prenatal v11_prenatal_arm_1
Add new event Days -0 +o

% Descriptive name for this event

™M Northwestern Medicine’
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B Designate Instruments for Events

Amm name: Prenatal

Begin Ediling Save

L Ve V3 LE V5 VB v va va V10 V11

Data Collectlon Instrument Consent Baseline Prenatal Prenatal Prenatal Prenatal Prenatal Prenatal Prenatal Prenatal Prenatal Prenatal

(1] 12 (3 {4 (5 i} (T (8) 19} {10} [11) {12

Screen Consent ERgibllity L 4

Cansant Change 4 = 4 o o 4 - 4 4 4 v 4

Parficipant Staius o

Visit Compliance v

S3RI Dosa Trajectory v

Caoncomitant Medications o

Duagnosis Trajectony o

Concentration v v v L4 4 v 4 v v v v

Bleaod Draw v v v v v v L v v v L4

Vitals L v v v v L v v 4 v v

Visit Medical Information 4 v v L v v L4 4 . v L

Alecahel Clgarette And Other Drug Use v v g v = o v v v L

Abbreviated Asberg Side Effect (ASE) v o d o v L v o e 4 L4

R Drug Change Intake

"M Northwestern Medicine 50
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B Repeatable Instruments and Events

e Ability to repeat a single instrument (e.g., Adverse Events) or an entire event of
instruments (e.g., Clinic visits) an unlimited number of times without having to

specify the amount needed
e Able to implement with surveys

Enable optional modules and customizations

— ——___:)
‘-':: hodify | @ Repeatable instruments and events [?]

N
s

Optional | Enable | & Auto-numbering for records 2]

| Im deme! | | DiE-EDIE'| & Scheduling module (longitudinal only) |I|
| Disable| @ Randomization module [2]

Enable | @ Designate an email field to use for invitations to survey participants [7]

| Additional customizations |

™M Northwestern Medicine’ 51
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B Repeatable Instruments and Events

™M Northwestern Medicine’
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Data
Callection
InsCrument

Phcne Pre-
Lorgening

General Screening
Hypoxia Scresning
Eligikility Criteria
Medical Monfitor
Aporoval
Randomiza
Adverse Event

Clinical
heasuramenis

Back Depression
|I"|'|.|'E-IT[I:II':,'

Questionnaires

California Yertsal
Learning Test

D-KEFS Cobor Word
Imterference Test

Protocod Dewviation

Study Termination

2l -OdS O

FUI
wisit 1
veek 1
ol wl

. ® 8 % % ®

FU
wisit 2
wesk ?

fu_wl wi

FuU
visit 3
week 4
Fu w3 )

FU
visit 4
week B
fu_wd_wi

FU wisit
5 week
12
fu_ w3 Wil

Pratacal
Deviation
(#1)

study
Completion
i
Termination

52



B More about surveys

Survey options:
Data Collection ==

5ur'..rE:..' Queus E Survey Login
Instruments

| (-4, Survey Nosfications |

Bt View Enabled as

Instrument name POF e Instrument actions  Survey-related options

Reglstry Form 17 | M R Choose action =( | | @ Survey settings | D= sutomared Irwitations |

Visit Start Form 5] E I Choose action = I [ Sunvey SetEings |+ Automaced Irvitations |
[rtake Form 230 ﬁ |mj Choose action = |
Visit Farm 130 ) |Enable |  Chocseaction = |
CHAQ Child 62 | % [Erabe| | chocseacion = |
CHAQ Parent 52 "™ [Erabe | | cChooseagion = |
PEDSGL Child 47 ™ [Erable | | Chooseaion = |
PEDSGL Baren: 47 T | Enabe | | Choose acion = |
Metharrexate Forms 47 %] | Enabe j Chonse acion |
"M Northwestern Medicine 53
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B More about surveys

o Modify survey settings for data collection instrument "Registry Form”

Survey Status

Basic Survey Options:

T Survey Title

“ | Survey Instructions

{Displayed at top of sunvey dfter title)

™M Northwestern Medicine’

Feinberg School of Medicine

@ Survey Active

L4

If offline, respondents will not be able take the suney

Registry Form

Title to be displayed to participants at the top of the survey page

Completed by the clinic staff, then hand to the patient

= 35 % || =

| %Sy B O =

i E 1 1 |I Il || C !
;.’? How to use Figing here

HTI'IL|




B More about surveys

™M Northwestern Medicine
Feinberg School of Medicine

Survey Design Options:

i Logo
{Cotional: disploy an imege obove the survey title)

7 Use enhanced radio buttons and
chackboxes?
fincludes Yesmio and TruefFolse fislds)

/1, Size of survey text

4 Font of survey text

X Survey theme

Suryey design preview [sample surveyk

be displayed cn your survey.

| * Copy design to ather surveys

Edc new |:‘:5-.'.l:
Choose File | Mo file chosen

Images wader tnan &Ll preets well be downsized o hipage.l

If using a logo, hide survey tide on survey pagel

standard radios and checkboxes  » Show sxAmple

Largs T
Cpen Sans T
Default L Customize

This is the survey title

Expand

Your survey instructions will 3o here. The instructions can tell your survey participant about the purpos
as well as what to expect once they have completed the survey. Below is a listing of various guestion ty

This is a section header to divide the survey page into sections.



B More about surveys

Survey Customizations:

= Question Numbering R

QLesTion remDErs Wil not diEplay Correcty i LEing auwto mumEering if s5ame quesLions Nawe
branching logic employed. Questian auts numbering hes besn aurcmatcalty disabied becauss
S0iME Of yOur SLryey QLeStons Lse branching logi.

= Questian Display Farmat
(O poge or multinle poges?)

Allan ane page -

== Allow participants to download a PDF of Mo ¥
their respanses at and of survey?
Dusplay g button for the participent to dowrlooo @
POF file of their respanses for the survey they just
completed,

This aptian wiil rat Oe avaiehle iFche Sunaey ALTo-CconminuUe or Sunaesy Quele 3 soI-5art cotan
iz enabled, Also, & a field utifizes the EHIDDEN ection teg, it will not be displeyed in the POF

{3 For "Required’ fields, display the red 'must Yoz ¥
provide value® text on the survey page?

I Mo, then it will NOT dispiay the followsng text beneath ail ‘Beguired fields: * must provida vabes

ull: Allow survey respondents to view aggregate  Dizzbled v
survey results after completing the survey?
Afpwr cop plating the surey, perbopents cen s ALL rewpomes n
Rl grastic] formet andor i desoriprve madics. Ak, the
refivichis] resporcient’s s ravsses vl | b v bt o S e b,

(3 Text-To-5peech functionality Dusahied v
JANDwes et o Survey page fo be reod audithly to I N
porticiponis.) MICTICE: Al (851 U3l 15 Spoien 15 58010 8 service hosted a1 Vanderbiz LIniversicy that utiizes

Nt v EREEE TS T Lo A e il T thee 1BM ‘Warsan Te:-'rdzn-?pem:h APl sendce, Be aohised that if the sunsey LI:'IEE'S. Mping, for
ThE SLinmy page, And when el T oot il b reag  PITRaC) Cancerns, dasa piged from identiier Nields will #not™ be sen 1o the service with te rest
. QUL foued- £ KRB parmici ant (st hawe cempunes of the neax put wil Inszead be redacted
"M Northwestern Medicine spesicers turned anj.
Feinberg School of Medicine



B More about surveys

sSurvey Access:

@5 Response Limit (optional)
Aaimum number of responses [o colfect.
Drevenis respondemnts from storting the survey
gfter o el number of responsec hove been
collected,) [

= Time Limit for Survey Completion (optional)
(The omoumnt of time that eoch respondent hos to
complete the survey bosad on when they were
imiticify sent the survey invitotion. Note: This
feoture excludes public survey links.)

[ Survey Expiration (optional)
{Time after which the survey will become
irerctive.) |2

- allow 'Save & Return Later’ option for
respondents?
fAifow respondents [0 feove the survey ond return
foter) |2

™M Northwestern Medicine’
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feg.,150] Ifleft blznk, the response fimit will not be enforced
Will Include | partial and completad responses r

Custom text to display to respondent on survey when limit i reached:

Thank you for yaur interest; however, the survey 1s closed because the maxdmuim
number of resporses has been reached.

days hours minutes

it the recpondent kzads the surmsay afoer this Eme hiss pazced, i Wil noc allow them 10 Degin or
oontinue the sursey. {if il are lieftc éank, the time limit Wik nct e enfonged.]

EEJ oYY HiM

The time must be for the 0me Zone WEMenwral in which e CurnenT Hime €
01235 2019 16

Yes T

~! Allow respondents to return without needing a return code

# Allow respondents to return and modily completed responses B

57



B More about surveys
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Survey Termination Options:
# [optional) Auto-continue to next survey: Automatically start the next survey instrument after finishing this survey &
— DTHERWISE —

Redirect ta a URL

(Redirect to o webgoge when survey is compieted) Provide & full LRL, &5 hitp: it sxempls comimypsge nom
DR
= Survey Completion Text Thank you' Hand to the patient.

fDispioyed ofter survey 5 compieted s thank you'
daxt or as achrowledgeneal text)

% 50 @ 8|S S|l e e o

& How o wse Piping here

54 Send confirmation email (opticnal)? Mo
{Emad the responcent when they compilete the
survey)

58



B More about surveys

ey aptions:

Data Collection == SWEF quﬂi

' Survey Login

Instruments

| ._'g;.;, E.Jn-t;.' Hul:'ﬁi:-uﬂl:rns J

\

Instrument name
Registry Fonm

Visit Starc Form
Intahe Form

Visit Farm

CHAG Chitdd

CHAQ Parent
PEDSCL Child
FEDSOL Parent

Fetharmexate Farms

™M Northwestern Medicine’
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Field=

17
g
230
130
¥
62
47
47

47

Wi

i 5 I N T N

Instrument actions  Survey-related options

| & Survey setm r'gﬁ Automated Irwitations

Enabled as
survey
.l Choose action * |
G} | onasssacion v |
| Enabie | | Choose action = |
| Enabe | | Chooseacion = |
| Enabee | | chosseacion = |
| Enabie | | Choose acion = |
| Erable | | Chosseaction = |
| Enabie | | Choscse action = |
| Enabie | | choose acion = |

e —— e —— o e
| % Surusy SetEings | =+ Automaced Inwitations |

59



B More about surveys

™M Northwestern Medicine’
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~ \» Define Conditions for Automated Survey Invitations

Instrackiens: i this pop-up you may define your conditions for automated survey invitations that will be sent cut for the survey fand

event If a longtucingl profedd listed In the info box below,
[ Infa

Survey title: Registy Form
Ewvent: intake= [Arm §: Child = 8)

CAASTEP 1: Compose mMessage

Frami | ebzabeth.pray@northwastern.edu T

(sedell ary DHOjecT LSET £0 e The Sender]

[All participants who meet the conditiens

T

Subject:

Composa | Priviog Eand nest amail

NOTE: The sursey Mnk wil be autormaccaly mohuded in the emal
messyre
fou miy use HTWIL formatting in the emal | messege <k pold, <u>

underfing, < alics, <bnnefs"_ "> i g

#F How to use Fiping in the suneey inuimion

i STEP 2: Conditions
Specify conditions for sending mvitations:
= when the faliowing survey Is complered:
- Tl LY L

AMD T

E When the following kogic becomes true;

(=g [enrolment,_arm_1|[agel> 30 and [eregitment_arm_1][gend=c] =*17)
Hon J0E usg ecol NI
Tesd logc with & recond. | — selecloscord - 7 |

Ll Emsure lopic is still true before sending invitation? [7]

L STEP 3 when to send invitations AFTER canditions are met

- Send immediately
7 Sond on nest i_.:_uec: day-. ¥ | atbme .E )

 Spned afrer 13pss of Omes | !l:l.:n_,l: | Raurs minuces

m L

12 Sprvd At exact datedmime:

« OPTIONAL: Enable reminders

|2 RAe-z=nd imvitation as a remminder if partcipant has not
responded by 3 specfiad tmed

(53] STEP &: Activabed?

ivcivabe thiese subdmarsd IniTations? In order for awomated sunvey inviackons
0 D SEN[ GSINE these Specilied CoRdEipn s, ITTsE De SETTD ACTAE. FIU may
rake chem Mot Actes (Bnd vice wersa) acany paing in the furure.

12 petve: 12 Mot Acthe

Sdve Cancel
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B More about surveys

JREIZZH.’:.Eﬂ::F

@ Loggroinas g9 73 | Logouk

B ny Projects
& Projec Home of = Proect Semugn
B AEDCap Messenger

Draecl sTanss Pradidorlss

=]

By Add  Edit Recond=

Applicatians =
[ Calandar
ig DOata Evports. Reports. and Stats
= Data import Tool
" Data Companson Tool
|= Logging
5 Fietd Comment Log
File Repository
& User Rights and g8 DAGE
i Data Qualiy

Reports FEmtrenans [
11 Registerad Patients
Filp & pfarmatian =

R Help B FAD
H Video Tutorials
2 sugeest a hew Feature

=

Contact REDCap adrninistrados

™M Northwestern Medicine’
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Patient-Reported Outcomes in |M [CAT-ADMIN PROMIS)

3= Manage Survey Participants

os Public Survey Link 5% Participant List |, Survey Invitation Log

Lsing a public surwey link is the simplest 2nd fastest way to collect responses for yoder survey. You may obtain the
sureey link befow o emall it oo wour participants. Respomses will be collectad ancmymously (unless the sunmey
contains quastions asking for identifyping data from the participanty. MOTE: Since this mathod wses 3 single survay
link for all participants, It allows for the pessibility of participants taking the suney multiphe times, whickimay be
NECESZArY IN SHMe Ca5es,

T obrain thea survey link, copy the URL below and paste it inta the body of an emall message Inpour swm emadl
client. Your emeil recipient{s) can then dick the link to b=gin takng your sureey.

Tha survey link below applies only to "‘F.I:E:I:tr:lr Furm':- |m;n.pu- [,p:rm 'I:{hlld.-c =] .

Public Survey URL: | htpe:/redcap.nubic.northwestern.edu/redcap/surveysos=K]Y... || 8 |

Link Acticns Link Customizations

@ Opan pubkic sunsey J a4 et Short Suneey Link |

@ Open pubfic survey + G Log out | dig Treate Custom Servey Link

= Band ame LRL wa efnail | Woeoaet Embed Code

4 Survey Access Code or 38 QR Code |
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B User Rights and Permissions

* Grant role-specific access privileges to study team personnel
e User rights include:

Project design and setup

Data entry

Data import and export

Form-specific access

Other custom/specific rights (e.g., randomization, logging, data import, etc.)
* Data Access Groups: when there are multiple sites in your study

™M Northwestern Medicine’
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B User Rights and Permissions

|27 Editing existing user role "Statistician”

Role name
. ) Basic Rights | Data Entry Rights
[click role name to edit .
ralal NOTE: The data entry rights “only™ pertain to & user's
R ahility Lo wisw or 2dll data on 3 WED}D.:QE in RECCap
(85 Role name: | Statistician {e.q., data entry forms, reports). It has no effect on data
imports ar dats exports.
Highest level privileges: Mo Ae=adl Ma=rn Edit
. Acce=s Only B SuTyEy
Coordinator ..g{ Project Design and Setup ¢ Sk e
E User Rights " Screen Consenk G n
g Data Access Groups " i
Consent Change C LK
Privileges for date sxports {incuding POFs and AF| exporis), ) B
Custom repc:t% and szats = Perticipank Status D .
l-'-"’ Data Expores ) No Access Visit Compliance i -
B ' De-ldertified™ SSRI Doce Trajectory | -
'® Remove all tagged -
Data Entry Person i | cenererisos ﬂmﬁm ¢ §
Y © Full Data Set e
[iC] Add ¢ Edit Reports i Diagnosis Trajectory L -
Alsa allows user to view ALL ) - -
reports (but not necessarly Ell Concentration k -
data in tha reports : _
e Eia:ls &l:ha:rs ' Blaed Draw . -
|
Database Management vitale Q ®
Cther privileges:
Visit Medical p 4
nﬁlﬁ Mearags Survey = Informetion o
- Partcipants
Froject Owner £ cel i . tlcohol Cigarette And
=1 Calendar = -
o - Cither Drug Use
™ ta impaort ool —]
Ié - Abbreviated Asherg Side
E: Diate Comparisan Tool = Effect (ASE) -
READ Only & L —
EHINE L4 Rx Drug Change Intake | © i -
([} File= Repro=tizry L4 Edinburgh Postnatal
fia Data Quality # Create £ edit rules Depression Scle J =
ﬂtﬂnlm 4] .Iu:\‘ fa .
1% Execute rules AEPDS) (Rmwey)
‘g Dom Resolution Workflow () p1g pecacs Generalized Anxiety
wihat 1= M=t Besnlition Wordloe? - Disorder (GAD-71 o " w
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B Fun things: Reverse branching logic

* If you need to preserve consistency, can use branching or "skip" logic to give

warnings
L e
L
L
Level of Injury o
* st provi te value fdi
' ® 7
-8
@ 19
Check agam=t medical recard. i
Inclusion Criteria
Informed consent signed? W Yoz U No
resef
History of a non-progressive spinal cord injury inclusive of the vaz @ Np
levels of CZ and T17 —

General Screening lists an injury level!

[injury_level]<>" and [inclus_sci_level]=0" and [inclus_sci_level]<>"

™M Northwestern Medicine’
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B Fun things: Reverse "skip" logic

* For randomization, or when dealing with calculated fields, may want to turn a
numerical entry into a categorical one

Tralning Hand Strength (MMT) score

45
FmLET presde vales
8 <30
Category - Training Hand Strength (MRMT) score
=30

T rLED Dol JE valus
reset

Fefarence fiald abovs
DO NOT PROCEED - Training Hand 5trength (MMT) score does not match Category

(([grassp_screening_mmt]<30 and [cat_grassp_screen]=2) or
([grassp_screening_mmt]>=30 and [cat_grassp_screen]=1))
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Fun things: Action Tags/Field Annotation

* In general, these exist for documentation purposes, but many other applications
- Word limits: @ CHARLIMIT=50; @ WORDLIMIT=50
- Defaults: @DEFAULT="1"; @ USERNAME; @PLACEHOLDER="For example, cats"
- Redundant fields: @HIDDEN

Field Type: Multiple Choice - Radio Buttons (Single Answ ¥

™M Northwestern Medicine’

Feinberg School of Medicine

Field Label & How to use Piping

Gender

Choices (one choice perline)  Copy existng choices
1, Female
2, Mzle

How do | manuatly code the choioes?

Action Tags / Field Annotation (opsiona)

= 9 o . B :
Learn about Action Tags o using Field Annotation

Variable Name {uilized during dass expor)

— Enabla auto naming of
— variable based upon its
OMNLY etters, numbers, and underscores Field Label?

gender

Required?* ' No ® Yes

* Prompt if field is blank

Identifier? '® Mo ' Yes
Does the field contain identifying information (e.g.. reme, 55N, address)?

Custom Alignment | Right / Vertical (RV) v
Aligr the position of the fizld on the page

Field Note jocptons)

Small reminder text displayed underneath held



B Fun things: HTML

* Center of page: <center>Text</center>; Tab: <p class="indent"></p>
* Bold: <b>Text</b>: Italics: <i>Text</i>; Underline: <u>Text</u>

* Font size/color: <font color="red" size="3.5">Text</font>
e Emoji: Unicode: U+1F603, Redcap code: <span style="font-size:1.5em">&#x1F603;</span>

0 - No pain
&
et
)3
Pain Intensity
4
In the past 7 days...
5®
" 1 -
How bad was your pain on average: 5
must provide value | 7
'8
'9

10 U=/ - Waorst pain you can think of
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Fun things: Piping

™M Northwestern Medicine’

Feinberg School of Medicine

Serup:

.i-:-' E:| 'i"r ﬂ n H Vanahle: log omam

7% Choroolate
What is your Favorite ice cream? < Wanllla
! BIrawWDemny
reser
|t Pl ,mdmmmnm|
& ™ r‘;ﬁ‘ M vanshbie clider
Hate ¢ Irdirfarant | lpwe Jlce_creamp
Hiow much do yod love [ice_cream] ice cregm? |
Dz bad atove a0d ey drRg 10 sl wepenie
resal
Bafore:
What is your favorite ice cream? 71 Chocolate
Yanllio
F Sirawnerry
reset
How much ¢oyou love _______ ice cream? Hale t ndiffer=nt | ove I
=
e _ TChok e s3ove ad thea dmyg 1o set response. -
After:
Wihaat i your favoriie ice cream? & ~hocalale
) Vanilla
7 Strawbarry
res=l
Howr mich do yon e Chocolate Ice creams? Hats it Irdifferant llgye Chocodata!
Chck tar abavde @nd than g I e dea Ol

68



B IMPORTANT note: Branching logic/piping with arms/events

* If you are using longitudinal settings with multiple arms/events, branching logic and
piping need to reflect that

- When field that has branching logic applied to it is in a different event from the
fields used for the logic

* Example: Pipe in "training hand" decided during screening, into intervention visits

Current instrument: Intervention Preview instrument |

| Add Field | | Addl Matrix of Field: |

! ‘-:,.-;' E_| b o J"II" AR Varoble: vaining_hend _pipe [Bramching logic sxizts]
! Training Hand: [screening_arm_1][training_hand]

£d3 Field | | Aok Matreof Fields |
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Post Database Development

Data Entry, Quality Control, and Reporting



B Data Entry

Edit instrumenis |=—

Data Collection

20 = Manage Survey Participants
- Get 3 publc survey link or busld a particpant fist for
Irvelting respondents
e
La Scheduling
Generate schedules for the calendar

using your defined events

Record Status Dashboard

- Wiswy dats colection status of all econds

=, Add / Edit Records

- Lreate new recomds or egilview exsting onss

™M Northwestern Medicine’
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= Add / Edit Records

You may view an existing record/response by selecting it from the drop-down lists below. To create a new recordiresponse, type a new
box below and hit Tab or Enter. To quickly find a record without using the drop-downs, the text box will auto-populate with existing reco

begin to type in it, allowing you 1o select it.

Total records: 8

Choose an existing Study 1D Ay 15 Armid

Enter a new or existing Study ID Arm 12 Armid

Data Search

Choose a field to search
(excludes multiple cholce flelds)

— select search field —
Search query

Begin 1yping to search e projecl data, then dick an ilem
in the kst 1o navigate o that record.

-- select record — ¥

29485
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B Data Entry

"M Northwestern Me

Feinberg School of Medicine

1 Record Home Page
&) Record "9999" is a new Study ID. To create the record and begin entering data for it, click any gray stats icon below.

The grid below displays the form-by-form progress of data entered for the Legend for status icons:
currently selected record. You may click on the colored status icons to
access that form/event. If you wish, you may modify the events below by

navigating to the Define My Events page.

@ Incomplete () Incomplete (no data saved) ?
(L) Unverified @ '@ Many statuses (all same)
@ Complete (@) Many statuses (mixed)

NEW Study [D 9999

Ad
Baseline Week2 Weekd Weeké Weeks Weekl1Dd Weeki2 Hoc

Data Collection Instrument
Enrallment Checklist )]
Demographics (7
Medical History ]
Treatment Allocation ]

Witals () ( ( i i i |
Laboratony Assessment (@) i i i i | |
IP Tracking - [ [ [ . [
Termination [
Departures [

Achverse Events i
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B Data Entry: Status Icons

Enrallment Status:

Form Status

Complete?

™M Northwestern Medicine’

Feinberg School of Medicine

e e e

Eligible, refused consent
Eligible, pending enrollment

Incomplata ¥

Legend for status icons:
@ Incomplete () Incomplete (no data saved) ?|
(" )Unverified @) @) Many statuses (all same)

@ Complete (@ Many statuses (mixed)

ressat



B Data Entry: Status Icons

1 vz va wd Vs v vr va Vo vio i
Data Collection INSIMUMENE ¢ cent Baseline Prenatal Prenatal Prematal Prenatal Prematal Prenatal Prenatal Prenatal Prenatal Prenatal

Sarean Consant Elighility »

Conzent Change - ] - - - ; i & P . {
Participan! Status

‘gl Compliancs

S5RI Dosa Trajectary
Concomitant Madications
Diagnosis Trajestory
Concantraton i - { (] | - i # | i {
Bioed Draw

Witals

“islt Medcal Information

Alcahol Clgaretie And Other Drug
Usa

Abbreviated Asbearg Side Effect
{ASE)

Edinburgh Pestnatal Deprasson
Soale (EPDS] [sureey)

Garesalized Arciety Disorder

{GADTY (sureay]

Chulek lrvenory Depressive

Sympiemaiclogy [CUDG] [surey

Global Healfh (ciivy

Demographica (suey)

Adwarsa Childhood Expensnce

{AICE ) {marvey)

Chronle Medlcal Conditlons

{CML) sy

Mood Dsseder Cusstionnaine

(DL} (=umeny)

IMind Iriberratanal

Weuropsychiatric Imarvies (MINI)

Antidepressant Treatment Histeoy
WM Northwestern Medicine Form (ATHF}

Feinberg School of Medicine
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B Data History & Field Comment Log

Marijuana

Hy = Yes

Currently use marijuana? e
ty Lo ®OpD

Data History for variable "marijuana_cver” for record 1" l . Field Ccomment Log x

This pop-up displays all the fleld comments fior the recond and field specified Delow. Users with a0cess 1o data
enory forms may leave one or more comments on amy field on 3 data collection instrumnent. afer which the
balloon icom will stay IE up to signify that comments ewist for that field for this record, All fizkd comments for
3l records/feelds can also be viswed. keywiord searched, and filtered an the Beld Comment Log psge in this
project. MOTE: IFyou wish to prevent all users in this project from editing or deleting fladd comments below,

see the Additional Custemizations popup on the Project Setup pazge,

Listed befow is the history of all data entered for the vanable “marijuana_sver” for Subject D "1,
The data history resylts are sored from earllest to most recent.

Date/Time af

Cixsiige Usar Data Changes Made

04/24/201 B 10:3Bam oteB21 2
subject 1= 1

Event: Screening
Fleld: marijuana_ ewver ["Currenthy use marijuanasi)

012872018 3:45pm elg?#173

Date/Time User Comments

';F O0%1/28/2019 3:d4pm elga173 Infrequent use

01/28/2019 246pm eleg17l
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B Reports, Graphs, and Descriptive Stats

* Reporting feature may be useful for quick summarizations and
tracking/coordination

- Roplcations = Number of results returned: 42 | llgSar=& Chars | W Export Report | | (S Prine Page ] | # Edi Repart
- ; Total number of records queried: 561 .
Calendar ["records’ = total aveilzble data soross all desionated svaniz) Live filters: | [Dsta Access Group] ¥
i Data Exports, Reports, and Stats
4 Data Import Too! Screened
[ Data Comparison Too
I=| Logging
' Fleld Comment Log Subject Event Name Date Screening
e ID redcap_event_ Visit
B s et record_id name d_screened
& User Rights and &8 DAGs
% Randomization 509-1 Screening 06-27-2018
[gp Data Quality )
= APl and mj| APl Playground 263-2 Screening 08-01-2018
I MBack uploaded files 96%-4 Screening 09-20-2018
2} Pre-screened
i iﬁfﬂfﬁz s 965-6 Screening 08-03-2018
51 Hypoxia screening . -09-
bl Gt 969-7 Screening 08-09-2018
"1 Adverse Events
51 Beck's Depression = 15 & Sulcidality 963-8 Screening 09-13-2018
' 969-5 Screening 08-30-2018
"M Northwestern Medicine 76
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B Reports, Graphs, and Descriptive Stats

e REDCap can also generate simple descriptive statistics and summaries

* You can select an individual data point to navigate to that record

™M Northwestern Medicine’

Feinberg School of Medicine

Ncenters

DISPLAY OPTIONS

Optional: Select a record to averlay anto the plots below - sedect record -- A

Viewing cptions:  Shew plots & stats Shew plets enly Show stats only

How many centers? Refresh elat

Total Percentile
Count | Missing | Unique Min  Max | Mean StDev  Sum 0.50

M 0.05  0.10| 0.25 . 075 | 0.830 095
(M) Median

133 | 18(119%)| 69 | 200 1.31500 6548 14892 870900 200 200|700 2000 (6800 1526022340

Lowest values: 2,2, 2 2 2
Highest values: 364, 440, 576, 720, 1315

% ® @

a 400 80D 1,200 1,600 @ Downioad Image |



B Report Filtering

™M Northwestern Medicine’

Feinberg School of Medicine

STEF1

4 User Access: Choose who sees this report on their left-hand project menu [7

= Al usars R ' Cusbom ueer acoess  [Choose spedfic users, roles oF dafs aocess groufis wie will have acoe
STEP 2
‘% Fields to include in report A Quicichca. | okl ol fiskds framisete steditmirmnt: | - chcose InsTument -
Fiald 1 record_id "Subject 10" v | B fnstrerent Phone Pre-screening 1
Field 2 c_screensd "Oate Screening Visit® ¥ || Instrumrent General Soreening X
Field 3 SCrE En_.h}'_pass “Elbowe strength incre: v | BN ImsereTenT Hypouia Screening x
Field 4 hy_pnxl_a___a_:reenmg_:nmgf-ere "l_:u!'r_!p_.Ie . E InstriETenT Hypostia Soreening x
Fleld 5 efigibility_critaria_complete "Camplate - E Instrument Elgibility Criveria b 4
Fiald 8 B
s Additional fields to include in report (optional)
| inclde the Data Access Group name for each record [If record Is In 3 group)?
5TEF 3
¥ show data for all events for each record recurned 7 6 Bl s vises filker & ane ANDOR doic
& Filters (optional) Operator / Value
prescreen_pass “Did the patient satist | 0. = v Yes v
Filter1 ®
m | all events ¥
AnMD =
T T = v
Filter 2 =

m | &l evenis L

me Switch format Useadvanced lgsic



B Data Export

| ¥ Exporting "All data (all records and fields)"

Saelact your export estings, which includes the export format (ExcelilSsY, SAS, SPSS, R, Stata) and if you wish to parform de-identification on the data sst.

Choose export format

1 g CEV [ Microsoft Excel (raw data)

x CSV [ Microsoft Excel (labels)

SPSS Statistical Software

(3SAS sAS Statistical Software

@ R Statistical Software

[EEIE] Stata Statistical Software

- CDISC ODM (XML)

™M Northwestern Medicine
Feinberg School of Medicine

De-ldertification options (optional )

The options balow allow you to limit the amount of sensitive information that you are
exporting out of the project. Check all that apply.

Honawn kdentifiers:

| Femoese all tapged Idenifer fiedds (lagosd in Data Diclionanry)

| Hash e Record D feld jcormorts recced narma (o an unr acaqnizabla vabkua’
Frae-fomn text:
i Famosse urivalidated Text fields (La. Tax] lekds other San dates numbsang, elo)

| Remove NalesEssay box Tiekds

Date and datetime fields:
| Remceve all date and datetime fisids

— O —

| Shwit aill dates by valus betwesn 0 and 354 days
(ehfled amount delamvined by algarttm Tor aach roond) Yhal is date @ hiffing?

Export Data Capncal
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B Data Export

_ A B C D E F G H 1 I K L il
irecmd_id redcap event_redcap_data_d_prescreen first_name last_name d dob age gender race race_other ethnicity prescreen_pass |
! 1 pre_screening kessler 2402016 Alfreda A 1/6/1994 22 2 88 Cuban 1 1

1

2

3 1 screening_arm kessler
4 L randomization kessler
5 1 baseline_visit_kessler
& 1 treatment_day kessler
7| 1 treatment day kessler
g | 1 followup_visit kessler
a | 1 followup visit kessler

10 | 2 pre_screening miami | B/21/2017 Babby B 8/20/1392 25 1 2 . ? 1
11 | 2 screening_arm miami
12 2 randomization miami
13 2 baselinz_visit  miami
14 2 treatment_day mizmi
LS 2 treatment_day miami
18 | 2 tollowu p_uisit_-miami
17 2 followup visit mizmi _ _ . _ . .
18 3 pre_screening sralab _ af Eﬂfzﬂlﬂ_t:ame C 4/21/1988 30 2 5 _ 1 1
9 3 screening_arm sralab
20 | 3 randomization sralab
21 | 3 baseling_visit_sralab
22 3 treatment_daysralab
73 3 treatment_daysralab
24 | 3 treatment_daysralab
™M Northwestern Medicine 80
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Advanced REDCap Features

Randomization and API



B Randomization in REDCap

* Allows for custom pre-generated (i.e., not adaptive) randomization list
* Must be tied to a single event in a single ‘Arm’
e Differing rights:

- Setup (programmer/analyst/statistician)

- Dashboard (unblinded personnel)

- Randomize (unblinded personnel performing randomization)

Set up a randomization model
. :
” The randomization module will help yvou implement a defined randomization model within your project,
e — allowing you to randomize your subjects (i.e. records in your project).
1 L s
Go to | Set up randomization ]
['m done!

™M Northwestern Medicine’
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B Randomization in REDCap

A) Use stratified randomization?

It is often necessary to ensure equal treatment among a number of factors. Stratified randomization is the
solution to achieve balance within one or more subgroups, such as gender, race, diabetics/non-diabetics,
etc. By choosing strata (multiple choice criteria fields), you may then be able to ensure balance within those
subgroups. Tell me mars

Choose strata (criteria flelds used for stratification; may specify up to 14 multple choice flelds)

cat_grassp_screen (Category - Training Hand Strength (MMT) sc ¥ | fc-rlScreening ¥ |

B) Randomize by group/site? *
If this is a8 multi-center/multi-site project {or something similar), you may want to stratify the randomization
by each group/site. You can select an existing multiple choice field that represents the groups/sites. OR you
can use Data Access Groups to stratify by group/site.
* Use Data Access Groups to designate each group/site (3 groups currently exist)
Use an existing field to designate each group/site

l- select a field - = | fﬂri -

C) Choose your randomization field
This Is the field where the allocated randomization (treatmeant) group will be saved and stored, and Is where
the Randomize button will appear on your data collection form.

randomize (Randomization Assignment) v | for | Randomization v

L

ave randomization mode Erase randomization model |

§¥]
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B Randomization in REDCap

A B C
1 |randomize _|cat _grassp _screen  redcap data_access_group
7 Upload allocation table (C5V file) for use in DEVELOFMENT status 2 | 1 1 971
J Drelete allocarion rahis? | Downioad table 3 | 3 1 971
Already - 4 1 971
uploaded 5 | 3 1 971
6 2 1 971
Upload allocation table (CSV file) for use in PRODUCTION status 7 | 3 1 971
J Delete allocation ssbie? | Download table ; 8 3 1 971
Already 9 | 1 i 971
uploaded 10 4 1 971
11 | 2 1 971
12 4 1 i
13 | 2 i 971
14 5 1 971
15 | L 1 971
16 | 4 1 971

™M Northwestern Medicine’
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B REDCap AP

* API| = Application Programming Interface

* Allows external applications (e.g., SAS, R) to connect to REDCap and retrieve and/or
modify data

e Useful for performing automated data exports and transferring data between
REDCap projects (though preferable to have one project per study)

* To use the REDCap API, users must be granted ‘tokens’ by a REDCap administrator
that is specific to each username and project

* Each user running any code using the APl must request their own API token, which
should be treated like a password

™M Northwestern Medicine’
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B REDCap APl Code in R

* Connect to REDCap
library(redcapAPl)
tdate <- Sys.Date()
rdata Token <- ""TOKEN'
rdata url <- "https://redcap.nubic.northwestern.edu/redcap/api/"
rdata _con <- redcapConnection(url = rdata url, token = rdata Token)

* Export
data <- exportRecords(rdata con, content = "record')
write.csv(data, file = paste(’Data ', tdate, ''.csv'", sep = '"""), row.names = FALSE)

redcap.data <- read.csv(paste("'Redcap ', tdate, ''.csv', sep="""))

* Import
new.data <- .....
importRecords(rdata con, new.data, overwriteBehavior="overwrite')

™M Northwestern Medicine’
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B Cautions

e Less is more

- Just because technology and features are available, does not mean you need to
or should use it: “Don’t use a hammer to swat a fly”

- Consider how each feature and application will fit into your data management
procedures

* Education, training, communication = key
e REDCap’s flexibility and ease of use... may lead to error/disaster
- Test, test, and test again!

* Northwestern REDCap administrators offer office hours, but it is essential that
project owners take ownership and assume all responsibility for that project

™M Northwestern Medicine’
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B REDCap Resources

e REDCap Video Resources and Tutorials
- http://projectredcap.org

- Shared Library — a repository for REDCap data collection instruments and forms
that can be downloaded and used (for free) by consortium partners

 University of Florida REDCap guides

- https://www.ctsi.ufl.edu/research/study-design-and-analysis/redcap/redcap-
user-guides

 Checklist on DigitalHub
- http://dx.doi.org/10.18131/G39311

™M Northwestern Medicine’
Feinberg School of Medicine
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B REDCap at Northwestern

* Online session for New Project Owners (email for access)
- redcap@northwestern.edu

* Log on to REDCap (must be on campus network for VPN)
- https://redcap.nubic.northwestern.edu/redcap/

* REDCap Intro Session & Office Hours
- https://nucats.northwestern.edu/

e All users must complete: REDCap User Agreement
- https://redcap.nubic.northwestern.edu/redcap/surveys/?s=WK39RMR44F

™M Northwestern Medicine’
Feinberg School of Medicine
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B Citing REDCap

e Cite NUCATS grant support in publications relating to your projects

- "REDCap is supported at FSM by the Northwestern University Clinical and
Translational Science (NUCATS) Institute, Research reported in this publication
was supported, in part, by the National Institutes of Health's National Center for
Advancing Translational Sciences, Grant Number UL1TR001422. The content is
solely the responsibility of the authors and does not necessarily represent the
official views of the National Institutes of Health."

e Also cite the REDCap project when publishing manuscripts

™M Northwestern Medicine’
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https://projectredcap.org/resources/citations/

B BCC: Biostatistics Collaboration Center
Contact Us

* Request an Appointment
- http://www.feinberg.northwestern.edu/sites/bcc/contact-us/request-form.html

e General Inquiries
- bcc@northwestern.edu
- 312.503.2288

* Visit Our Website
- http://www.feinberg.northwestern.edu/sites/bcc/index.html

Biostatistics Collaboration Center | 680 N. Lake Shore Drive, Suite 1400 | Chicago, IL 60611

™M Northwestern Medicine’
Feinberg School of Medicine
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Your feedback is important to us! (And helps
us plan future lectures).

Complete the evaluation survey to be
entered in to a drawing to win 2 free hours
of biostatistics consultation.
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