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Qualities of Good Data Collection

Consistency of methodology

Reliable and error free

Utility (understandable and interpretable variables)
Completeness

If an exempt study, no PHI is collected
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Advantages of using REDCap

Features - Electronic questionnaires, public survey, and data repository (much like SurveyMonkey)
Fast setup - A simplified methodology for building databases quickly and easily

Secure and web-based - Secure data input within MCHS network

Multi-site access - REDCap projects can be used by researchers from multiple sites and institutions
Flexible - Fully customizable. You are in total control of shaping your database

Mid-study modifications - You may modify the database at any time during the course of your
study

Easy in - Data may be imported from external data sources to begin a study or to provide mid-study
data uploads

Easy out - Export data to common data analysis packages
Audit trails - To track data manipulation and export procedures
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REDCap Best Practices

» Plan your data collection
» Document your data collection needs in a study protocol

» Group your data fields/questions based on how they are being collected.

» Data source (chart review, patient assessment, lab report, etc.)

> Time point (baseline clinic visit, follow-up visit, etc).
» Use categorical field types (yes/no, multiple choice, etc.) whenever possible
« Keep forms fairly short to minimize risk of data loss
» Involve a statistician early during the development of the database
» Test and Retest the Project

» Do not change variable names or values of categorical field types once you begin collecting real data
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REDCap should be used when your study has...

More than 1 individual collecting data
Many variables
Large number of subjects/participants

Providing/distributing a survey
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REDCap Demonstration Data Collection Sheet

-
~ . ) - ) Logged in as )
hEDCap Home My Projects < New Project @ Help & FAQ EE Training Videos MiSend-it W8 Messenger ¥ Control Center gu‘fm L My Profile 0 Log out
Bootcamp REDCap Demonstration [ 0 2 1 form H] >
First page in REDCap when you login with
your project already created by RAD
Project status: / Development Completed steps 0 of 7
Main project settings
Enable @ Use surveys in this project? [2] 2% VIDEO: How to create and manage a survey,
Enzble @ Use longitudinal data collection with defined events?
Modify project title, purpose, etc. ]
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 Dictionary (offline method). Quick
|l instruments OR Download the current Data Dictionary
or |[=] pata Dicticnary
pre-built data collection instruments in the | REDCap Shared Library
Hawve you checked the Check For Identifiers page to ensure zll identifier fields have been tagged?
Enable optional modules and customizations
Click on Online designer Enshble @ Repeatable instruments [2]
o Disable | @ Auto-numbering for records
Enable & Scheduling module (longitudinal only) E|
Ensble @ Randomization module NlelOUS
Enable @ Designate an email field to use for invitations to survey participants children's
Additional customizations ] Hospltal
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REDCap Demonstration Data Collection Sheet

Project Setup =% Online Designer g Data Dictionary

# Project Home
&® VIDEOQ: How to use this page

B Create snapshot of instruments J

Last snapshot: never

The Online Designer will allow you to make project modifications 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:

Create new data A i
collection instruments if Data Collection P | = Create | a new instrument from scratch
you have more than 1 Instruments M| a new instrument from the official REDCap Shared Library &
@ Upload | instrument ZIP file from another project/user or external libraries &
Instrument name Fields \S[e)\g Instrument actions
1 = Choose action =

Click on My First Instrument.
—> .
You can also rename the My First Instrument

instrument

€@ Return to list of instruments

Current instrument: My First Instrument Preview instrument |

Record ID is populated &7 Variable: record jid

automatically when yot————— | Record ID

start collecting the data
NOTE: The field above is the record ID field and thus cannot be deleted or moved. It can only be edited.
D> Add Field Add Matrix of Fields
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REDCap Demonstration Data Collection Sheet

\
l

- Add New Field

3

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

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 field types available, you may view the 32 Field Types video (4 min).

Field

L= o - Select a Type of Field —--

Text Box (Short Text, Number, Date/Time, ...)
Notes Box (Paragraph Text)

Calculated Field

Multiple Choice - Drop-down List (Single Answer)
Muitiple Choice - Radio Buttons (Single Answer)
Checkboxes (Multiple Answers)

Yes - No

True - False

Signature (draw signature with mouse or finger)
File Upload (for users to upload files)

Slider / Visual Analog Scale

Descriptive Text (with optional Image/Video/Audio/File Attachment)
Begin New Section (with optional text)

Dynamic Query (SQL)
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REDCap Demonstration Text Box

Add New Field

You may add a new project field to this data collection instrument by completing the fields below and dlicking the Save 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 field types available,
you rmay view the g Field Types video (4 min

T

Field Label to use Piping

Variable Name (utilized during data export)

Age: [ Enable auto naming of variable besad upon its Field
age uhy
OMLY letrers, numbers, and
Validation? (optional)) | Number v
Minimum: ¢
Action Tags / Field Annotation [optional) Vi

—or-

o Learn about Action Tags or using Field Annotation

Enable searching within a biomedical ontology 7|

v

- choose gnotology to search —

Required?* ' No ' Yes

&rompt if field is blank

Identifier? ® No U Yes
Does the field contain identifying information (2.g., name, 55N, address)?

Custom Alignment | Right / Horizonzal (RH) ¥

Align the position of 1

Field Note (optionz| | years Nicklaus
Small reminder text displayed underneath fisld @ Childl’en's
Hospital
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REDCap Demonstration Single Answer

Add New Field

You may add a new project field to this data collection instrument by completing the fields below and clicking the Save 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 field types available,

you may view

Field

e: | Multiple Choice - Drop-down List (Single Ansy ¥

Field Label
Sex:

## How to use Pipin

RINg

Choices (one choice per line)  Copy

1, Female
2, Male

* Enable aute-complete for this drop-down

Howw do | manually code the choices?
Action Tags / Field Annotation [optional)

=] Learn about Action Tags or using Field Annotation

Variable Name (utilized during data export)
Enable auto naming of variable basad upon its Fiald
bel?

Required?* U No @ Yes

* Prompt if field is blank

Identifier? '® Ko ) Yes
Does the field contzin ident

fying information (e.g.. name, SSN, address)?

Custom Alignment | Right / Horizontal (RH) ¥

Align the position of the field on the page

Field Note [cptional)

Small reminder text displayed underneath field
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REDCap Demonstration Multiple Answer

| Edit Field *

You may 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 fiel &, yOou may vie El Types video (4 min).

Field Tyme: | Checkboxes (Multiple Answers) v

Question Number (ocptonal)

el e e Variable Name (utilized during data export)
— Enable auto naming
. o Symptoms = of variable based
Field Label 4 How 1o use Fiping NI Ietiers niarer o and nn e e upaon its Field Label?

symptoms that the patient had: B _
Required?* ' Mo '® Yes
* pPrompt if field is blank

Identifier? ® po () yas
Does the field contain identifying information {e.g., name, SSN, address)?

Choices (one choice per line) Copy existing choices Custom Alignment | Right / Vertical (RV) M
0. Fever Align the position of the field on the page

1. Nausea 4

2 Headache Field Note (optional)

3J Other Small reminder text displayed undarmeath field

How do | manually code the choices?

Save Cancel
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Create date of
admit and date
of discharge to
calculate LOS.

REDCap Demonstration Calculated Field

,_r? E_| f" |:|* X Voriohle: date_of admit

Date of admit: —_—
A =1
* must Provige vaiue

Add Field | | Add Matrix of Fields |

7 E_| T EI* X Voriohle: date of discharge

Date of discharge: _
i must provide valus | Today K )

Add Field | | Add Matrix of Figlds |
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REDCap Demonstration Calculated Field

Date difference

) 4

 Edit Field x

You may add a new project field vo this data collection instrument by completing the fields belew and clicking the Save
button at the bottem. When you add a new field, it will be added to the form on this page. For an overview of the
different field types available, you may view the g Field Types video (4 min).

Field Type: | Calculated Field v

Field Label # How to use Piping
Variable Name (utilized during data expe

LO%: o En: uto naming of
v sed upon its
Required?* ® No “'Yes
* Prompt if field is blank
Ca quation How do | format the &

Identifier? @ No U Yes
Does the fiekd contain identifying information (e.g. name, 55N, address)?

datediff{[date_of_discharge], [date_of_admit],"days")

formula to create LOS

There are many action tags.
@HIDDEN hides LOS from the
survey link. So the respondent
will not be able to see LOS

Custom Alignment | Right / Vertical (RV) r
Align the position of the field on the page

» Valid Clear caleulation

Test calculation with a record:

Field Note (opticnal)

Small remindar taxt displayed undarnazth fiald

Action Tags / Field Annotation (optional)

P | @HIDDEN

8 Learn sbout Action Tsgs or using Field Annotation

Save Cancel
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REDCap Demonstration Branching Logic

Branching Logic: may be employed when fields/questions need to be hidden for data entry under certain conditions. For instance, you may
want to hide the question “If yes for surgery, then please specify?” until a “Yes” answer is checked for a previous question, “Had surgery?”

& ru T "la‘ R’ Voriohbie had_surgary
Had surgery: Yes
* must provide valus Mo

reset

Add Field Add Matrix of Fields |

& ru T "la‘ K Voriohie surgery yes
If yes for surgery, then please specify: [ |

* must provide value

Add Field Add Matrix of Fields |
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REDCap Demonstration Branching Logic

5 Add/Edit Branching Logic »

— -

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

@  Drag-N-Drop Logic Builder

Show the field OMLY if...

Field choices from other fields ‘!" ALL below are true
(drag a choice below to box on right) O ANY below are true
date_of _admit = {define criteria) ~ = had_surgery = Ye= (1) 3¢

date_of_discharge = [define criteria)

los = : = 2 Drag
q had_surgery = Yes (1) and
had_surgery = HNa (0] Drop

my_first_instrument_complete = Incomplete

(a)

my_first_insbrument_complste = Unwverified

(1) -

Clear logic
Nicklaus
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REDCap Demonstration Data Collection Sheet

@atus: »F Dm@ Completed steps 0 of 7

Main project settings

Enable the survey and click
on | am done once the data
collection sheet is final

—> Enable | @ Use surveys in this project? El s VIDEQ: How to create and manage 3 survey
| Ensble | @ Use longitudinal data collection with defined events?

| Madify project title, purpose, etn:.J

Main project settings

| Disable &) Use surveys in this project? 22 VIDEQ: How to create and mMandge &8 SUurvey
| ERable & Use longitudinal data collection with defined event=? [7]

| Modify project title, purpose, etc. ]

Design your data collection instruments & enable your surveys

Add or edit fields on your data collection instruments (survey and formis). This may be done by
either using the Online Designer (online method) or by uploading a Data Dictionary (offline
method). You may then enable your instruments o be used as surveys in the Online Designer.
| rm donet Quick links: Download PDF of all instruments OR Download the current Data Dictionary

Go to | Zr Online Designer] or |@ Data Di-:::l'onar‘_l,rl

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

Hawe you checked the Check For ldentifiers page to ensure all identifier fields have been tagged? @
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@

REDCap Demonstration Data Collection Sheet

- I Add new instrument:
urvey options: _
Data Collection = Survey Queus J ® Survey Login J ¥ Create | @ new instrument from scratch

H— 14 vEy LOE]
Instruments — ] ¥ impor: | @ new instrument from the official REDCap Shared Library &2

4 Survey Motifications

= o Upioad | instrument ZIP file from anather project/user or external libraries &4
Instrument name

Figlds "ﬂﬁ"l':" E’;‘a'ﬁ,ﬁ 2 Instrument actions  Survey-related options
My First Instrument 8 = ] Choose action

& Survey settings ] + Automated Invitations ]

Enable the survey under
Online Designer
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REDCap Demonstration Move Project to Production

{

Move Project To Production Status? *® J

Are you sure you wish to leave the DEVELOPMENT stage? If you proceed, the project will be moved to
PRODUCTION status so that real data may be collected. If you select the "Delete ALL data’ option
below, all current collected data, calendar events, and uploaded documents will be deleted, otherwise
all will remain untouched as the project is moved to production.

< Have you checked the Check For Identifiers page to ensure all identifier fields have been tagged?
Keep existing data or delete?

® Keep ALL data saved so far.

© Delete ALL data, calendar events, documents uploaded for records/responses, survey
responses (if applicable), and any logging events pertaining to data collection.

Once in preduction, you will not be able to edit the project fields in real time anymore. However, you
can make edits in Draft Mode, which will be auto-approved or else might need to be approved by a
REDCap administrator before taking effect.

YES, Move to Production Status Cancel
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REDCap Demonstration Manage Survey Participant

<Get a public survey link or build a
ST TET=rwieh = =

Record Status Dashboard

- View data collection status of all records
= Add/ Edit Records

- Create

records or editfview existing ones
Show data collectic

Applications

[ Calendar
g Data Exports, Reports, and Stats
| Data Import Tool
[} Data Comparison Teol
{=| Logging

i Create snapshot of instruments |

Ot never El
The Online Designer will allow you to make project modifications to fields and data collection instruments very easily using only your

&2 VIDEQ: How to use this page
web browser. NOTE: While in development status, all field changes will take effect immediately in real tme.

Add new instrument:
Survey options:
Data Collection — I - ] + Create | @ new instrument from scratch
i= Survey Queue || Survey Login
Instruments — @ Import | 8 new instrument from the official REDCap Shared Library &
I_U Survey Motifications
© Upload | instrument ZIP file from another project/user or external libraries &)
Instrument name Fields \ﬂs‘e’ Egﬁﬂgﬂ 3 Instrument actions
My First Instrument

Survey-related options
8 | B v

Choose action J

& Survey settings ] + Auromated Invitations ]

Once the survey is enabled there will be a survey participant link generated by REDCap
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REDCap Demonstration Manage Survey Participant

2= Manage Survey Participants

@ Public Survey Link 22, Participant List ./ Survey Invitation Log

Using & public survey link is the simplest and fastest way to collect responses for your survey. You may obtain the
survey link belowr to email it to your participants. Responses will be collected anonymously (unless the survey
contains questions asking for identifying data from the participant). NMOTE: Since this method uses a single survey
link for all participants, it allows for the possibility of participants taking the survey multdple times, which may be
necessary in some cases.

To abtain the survey link, copy the URL below and paste it into the body of an email message in your own email
dient. Your email recipient(s) can then dick the link to begin taking your survey.

Public Survey URL: | hrips:/fredcap.mch.com/surveys/?s=EEXAWMEEDX | R

Link Actions Link Customizations

|. @ Open public survey ] | @ Get Short Survey Link ]

|. E4 Send me URL via email ] | ¢4 Creare Custom Survey Link ]
|. ‘% Survey Access Code or B8 QR Code ] | <f» Get Embed Code ]

https://redcap.mch.com/surveys/?s=EEXAWMEEDX
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REDCap Demonstration Codebook

# Project Home | :=Project Setup Wl Other Functionality = £ Project Revision History & Edit project settings

Quick Tasks

[ELF] Codebook

E?.;—:, Manage Survey
Participants

() Export data

[i] Create a repart

[ Check data qualit}r‘
& User Rights

=i Online Designer and
Data Dicticnary Upload

|:|:| Copy this project J

£ Data Access Groups J

Project is not used as a template | Add

The Codebook is a human-readable, read-only version of the project's Data Dictionary
and serves as a quick reference for viewing field attributes.

Invite participants to complete your survey by emailing a public survey link or building a
participant list for batch notification.

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 o find discrepancies and errors in your project data.

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

Create new fields/questions on your data collection instruments or modify existing
cnes using the Online Designer or by uploading a Data Dictionary. Quick link: Downlead
the current Data Dictionary OR Download Data Dictionary with drafted changes

Create an exact duplicate of this project, which copies over all data collection

instruments, any surveys that exist, as well as the option to copy all users and reports

to the new project.

Create groups of users to limit user access to certain records/responses, in which only

users within a given Data Access Group can access records created by users within that

Eroup.
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REDCap Demonstration Data Stats Feature

Data Collection [= & Create New Report | [i) My Reports & Exports | | 4 Other Export Options
S5 Manage Survey Participants
Record Status Dashboard This module allows you to easily view reports of your data, inspect plots and descriptive statistics of your data, as well as export your
| Add/ Edit Records data to Microsoft Excel, SAS, Stata, R, or SPSS for analysis (if you have such privileges). If you wish to export your #entire* data set or
Show data collection instruments view it as a report, then Report A is the best and quickest way. However, if you want to view or export data from only specific
instruments {or events) on the fly, then Report B is the best choice. You may also create your own custom reports below (if you have
Applications [=]  such privilages) in which you can filter the report to specific fields, records, or events using a vast array of filtering tools to make sure
S you get the exact data you want. Once you have created a report, you may view it as a webpage, export it out of REDCap in a specified
Cd
format (Excel, SAS, Stata, SPSS, R), or view the plots and descriptive statistics for that report.
u, Data Exports, Reports, and Stats
& Datamportfoo
[ Data Comparison Teol My Reports & Expo
I= Logging )
- Field Comment Log Report name Management Options Repart D @
= (suto-genersted)
" File Repository
& UserRights and g) DAGS A All data (all records and fields) ] View Report | | f ExportData | | il Stats & Charss
& Record Locking Customization i i i
E-signature and Lecking Mgmt n 1
03 3 i EVE B Selected instruments (all records) h Make custom selections |
iy Data Quality _
i APl and = API Playground .
& REDCap Mahile App + Create New Report |

Help & Information =
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REDCap Demonstration Data Stats Feature

Data Stats will provide you the below statistics for each variable.

“WAaSIU Refresh Plot || Viewss 8ar Chart ¥

Total
Count | Missing | Unique
(N)

15 0 (D.0%%) 2

Counts/frequency: Research Consultation (0, 0.0%), Protocol Review (13, 86.7%), Both (2, 13.38%)

Research Con...
Frotocol Review

Both

O Download image .
-9 Dowmicea imege | Nicklaus
Children’s

- e . .e.a ; Hospital
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REDCap Demonstration Data Quality Feature

Show data collection instruments ¥ ' Processing Complete! Execute rules:| Al | All excepr ARB | | Clear
Data Quality Rules gemp | i ‘ ‘ ‘

Applications -] Applyto: | - All records A

71| Calendar i .
Rule# Rule Name Rule Legic (Show discrepancy anly if...) = t||fne i EE . Delet
@ Data Exports, Reports, and Stats execution Discrepancies  rule?
i Data Import Tool A Missing values* - 4750  view

[y Data Comparison Tool

as Logging B Missing values* (required fields anly) -

- Field Comment Log . : s .

e C Field validation errors (incorrect data type) - Execute

[ File Repository

& User Rights and @. DAGS D Field validation errors (out of range) -

gz- E_EFordtLGCk]”ZCLUStl:miZGtior't : Outliers fornumerical_ﬂelds

&, E-sIgnature and Locking Wigm {numbers, integers, sliders, calc fields)**

g Data Quality

= i i - i FER -

il APl and 8] APl Playground F Hidden fields that contain values

R REDCap Mabile App G Multiple choice fields with invalid values -

Reports # Editreports (=] H Incarrect values for calculated fields -
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REDCap References

https://projectredcap.org/resources/videos/

https://www.unmc.edu/vcr/ documents/unmc redcap usage.pdf

https://www.ctsi.ufl.edu/wordpress/files/2019/02/Project-Creation-
User-Guide.pdf

http://cri.uchicago.edu/wp-content/uploads/2015/12/REDCap-
Beginners-Guide.pdf
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https://www.unmc.edu/vcr/_documents/unmc_redcap_usage.pdf
https://www.ctsi.ufl.edu/wordpress/files/2019/02/Project-Creation-User-Guide.pdf
http://cri.uchicago.edu/wp-content/uploads/2015/12/REDCap-Beginners-Guide.pdf

REDCap Access Request Form
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PowerfulExcel Tips for Data Analysis

DATA ANALYSIS IN
EXCEL
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Descriptive Statistics

Median

Standard Deviation

Quartile &

Interquartile Range

The mean (or average) can be used with both discrete and
continuous data.

Mean is particularly susceptible to the influence of outliers so
should not be used if data has outliers.

The median is the middle score for a set of data that has been
arranged in order of magnitude.
The median is less affected by outliers and skewed data.

The standard deviation, like the mean, is appropriate when the
continuous data is not significantly skewed or has outliers.

Quartiles are often reported along with the median when
dealing with skewed and/or data with outliers.
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Poll Question

1. Which one of these statistics Is not affected by
outliers?

a. Mean
b. Interquartile range
c. Standard deviation
d. Range
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https://study.com/academy/answer/which-one-of-these-statistics-is-unaffected-by-outliers-a-mean-b-interquartile-range-c-standard-deviation-d-range.html

Downloading Data Analysis ToolPak in Excel

| Excet Options ? X
v Add-Ins (2] = ] Under the Data tab
General 3 = . . y
5 = View and manage Microsoft Office Add-ins. Addns avai (_é - Show Detail = Data Analygs
Formulas = = o o
\ZIAnalysis ToolPak - VBA Group Ungroup Subtotal
Save [Fame = Jtocstion [Type - s 2o e Cancel - -
Lsnguage Active Application Add-ins [] solver Add-in Outline I Analysis
s ]
Customize Ribbon
Date (XML) C
Euro Currency Tools C\..XLAM
nquire Clim.dl .
Microsoft Actions Pane 3 5
CALLOLL Data Analysis
M C din.dil .
Microsoft Power View for Excel C\.ent.dil ST EE UEEE
Solver Add-in C\.XLAM  Excel Add-in = Anova: Single Factor s
Add-in Analysis ToolPak Anova: Two-Factor With Replication
P T S - Anova: Two-Factor Without Replication
'ublisher: Microsoft Corporation Corralation =
Com No compatibility information availsble ) : :
nalysis ToolPak
Location: Program Files\Microsoft Office\root\Office16\Library v Covariance
Analysis\A L . . e Descriptive Statistics
AnalysANALYSIZALL Provides data analysis tools for statistical and Exponential Smoothing
Descrption: ata analysis tools for statistical and engineening engineering analysis F_Test Two-Sample for Variances
Fourier Analysis
Histagram i
Manage: | Excel Add-ins
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Data Analysis — Descriptive statistics using Data Analysis ToolPak

Descriptive statistics (Overall Mean, Median, Standard Deviation, Range, Sum, and Count)

Age Height Weight
| Data Analysis
Mean 13.31578947 Mean 62.33684211 Mean 100.02631¢
Analysis Tool
Snals Tons Standard Error 0342442479 Standard Error 117623173 Standard Error 5, 20469367
Anova: Single Factor - - - -
Anova: Two-Factor With Replication - Median 13 Median 62.8 Median 9,
Anova: Two-Factor Without Replication A Maode 12 Mode 625 Mode 1125
Correlation = - -
Covariance B Standard Deviation 1492672159 Standard Deviation 5.127075247 Standard Deviation 22.773933
Exponential Smoathing Sample Variance 2228070175 Sample Variance 26.28690058 Sample Variance 518.652047
F-Test Two-Sample for Variances Kurtosis -1.11092552 Kurtosis -0.138369241 Kurtosis 0.68336484
Fourier Analysis
Histogram 2 Skewness 0.063611668 Skewness -0.259669589 Skewness 0.18333097
Range 5 Range 20.7 Range 99.
Data selected in Input Range Minimum 11 Minimum 513 Minimum 50.5
Maximum 16 Maximum 72 Maximum 15
Name Sex Age Height  Weight
nlfred W ) @ 1125 — T Sum 253 Sum 1184.4 Sum 1900,
ice 13 ses gy DOSPIe Se = Count 19 Count 19 Count 19
Barb. F 13 65.3 U
C:;;ra ; Py p—— 1029.C e SCSLSES20 Largest(1) 16 Largest(1) 72 Largest(1) 15
Henry M 14 635 1025 ® Columns Smallest(1) 11 Smallest(1) 51.3 Smallest(1) 505
lames M o Sia & - Bows Confidence Level(95.0%) 0.719444951 Confidence Level(95.0%) 2471171167 Confidence Level(35.0%)  10.9766846)
Jane F 12 59.8 84.5 Labels in first row
Janet F 15 62.5 1125
effrey M 13 62.5 galff Cuteut options _
ohn ™ n 59 995 A
loyce F 11 51.3 50.5 New Worksheet Ply:
Judy F 14 64.3 90| MNew Workbook
Louise F 12 56.3 77 Summary statistics
Mary F 15 66.5 112 Confidence Level for Mfan: (95 |%
Philip M 16 72 150 Kth Largest: 1
Robert ™ 12 64.8 123 Kth Smallest: 1
Ronald M 15 67 133 .
rhomas i [\ Nicklaus
william ™ 15 56.5 112 —~ Chlld_fen S
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Poll Question

2. A list of 5 pulse rates Is: 72, 80, 84, 75, 92. What Is
the median for this list?
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https://study.com/academy/answer/a-list-of-5-pulse-rates-is-70-64-80-74-92-what-is-the-median-for-this-list-a-74-b-76-c-77-d-80.html
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Data Analysis — Descriptive statistics using Excel

Descriptive statistics (Quartiles and Interquartile)

A E L= D E F G

-Narne Race Sex |Age [Height |Weight |To Calculate Quartile for Weightl

Alice White F 13 56.5 24 30.5

Barbara [American African |F 13 65.3 S8 84.25 IF QUART EQUALS QUAHILE RETURNS
[carol Asian F 14|  62.8] 102.5] <sauarmig(rzrz02D> | 0 - Minimum valug i
Jane white F 12| sa.8 84.5 QUARTILE (array, quart) — 1 First quartile (25th percentile)
Janet  |American African |F 15|  62.5] 1125 150 2 Median value (50th percentie)
Joyce Asian F 11] s51.3]  sos 3 Third quartile (75th percentile|
Judy White F 14| 4.3 30 4 Maximum value
Louise American African  [F 12 56.3 77

Mary Asian F 15 66.5 112

Alfred American African  [m 14 69| 112.5

Henry [American Africsn [m [ 3a[ e3.5] 1025 Interquartile range
James White M 12 57.3 83

Jeffrey  |American African  |M 13|  s2.5 84 Th | rd q ua rtl | e — Fl rst Qu a rtl | e
John White M 12 59 99.5

Philip American African _ |M 16 72 150 — -

Robert  |Asian M 12| 648 128 =112.25-84.25
Ronald White il 15 67 133 =28

Thomas |American African (M 11 57.5 85

William |[American African  |M 15 66.5 112
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Data Analysis — Basic statistics using PivotTable

Alternative way: Descriptive statistics (Mean and Standard Deviation)

Value Field Settings 7 =

)-mm Age
Custom Name: |5tdDev of Age
N
ize Values B Walues As

Summarize value field by

Choose the type of calculation that you want to use to summarize
data from the selected field
Min -

Product
Count Numbers

StdDevp |E
var !
varp SZ
Homier Format

Name Race Sex |Age |Height |Weight! ¢reate PivotTable ? =2
Alice White F 13|  56.5 84!
Barbara |American African |F 13 653 98 c"_mm I AL PO 2
carol __|Asian F 14| 628 1025)| © eledatableorrange
p— | Jane White 3 12| s9a| sas ) Table/Range: | Sheet13ISAS1:SFS20 E3
_ L Janet  |American African_|F 15| 625 112.5(| (' Usean edernal datasource
) Joyce  |Asian F 1] s13] sos
R ’ Judy White F 4] 643 0 Connection name:
PivotTable BAcommended Table >
PivotTables Louise  |American African |F 12| 56.3 77 Use this workbook's Data Model
Tables Mary Asian F 15 66.5 1121 | Choose where you want the PivotTable report to be placed
Alfred American African |M 14 69| 112.5 (©) New Worksheet
S Henry American African  |M 14]  63.5[ 102.5 (@ Existing Worksheet
A B James White M 12[ 57.3 83 Location: | Sheet1315GS7 Ed
_— - - -
Jeffrey |American African_[M 13 62.5 84! | choose whether you want to analyze multiple tables
John White M | 12] 59 9950| ) agdthis data to the Data Model
Philip American African_|M 16 72 150,
Robert  |Asian M 12|  64.8] 128
Ronald _ |White M 15 67| 133
Thomas |American African |M 11| 57.5 85
William_ |American African_|M_ | 15| _86.5| __112
Column Labels ~
F M Total Sum of Age
RowLabels |~ |Sum of Age Average of Age  StdDev of Age Sum of Age Average of Age StdDev of Age
American African 40 13.33333333 1527525232 83 13.83333333 1722401424 123
; Sample
Asian 40 13.33333333 2081665399 12 12 >amp 52
. size of 1
White 9 13 1 9 13 1.732050808
Grand Total 119 13,2202 1394433378 134 134 1.646545205 253

Click on the arrow next to “Sum of Age
3" you will get an option for “Value
Field Setting”. Select “Value Field
Setting” to get the above box and
select StdDev to get StdDev for Age.
Similar process has been done for
“Average of Age”.

Total Average of Age  Total StdDev of Age

13.66666667 158113883
13 1.825741858
13 1264911064
13.31578547 1492672159

PivotTable Fields 3

Cheose fields to add to report: -
Search )

MName
| Race

<

Sex
v Age
Height
Weight

MORE TABLES...

Drag fields between areas below:

FILTERS COLUMMNS

Sex -

= Values -

Average of A)
Sum of Age3

| Nicklaus
Children’s
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Data Analysis — Descriptive statistics using Data Analysis ToolPak

Descriptive statistics (Correlation)

Name  |Race sex|iAge |Height |Weight | corelation 2 |
Alice White F 13| 565 84
Dot Al 7 = ttn [amerensiven [ | b 53 e > (s
- - _ -C | i i
Analysis Tools |JanE White 3 12] sas| @5 Grouped By: @ Columns Ak AQE‘ HE‘fght Wﬂfght
Anova: Single Factor B Janet  |American African [F |1 15] 625 1125 /s A 1
Anova: Two-Factor With Replication - Labels in First Row gE
Anova: Two-Factor Without Replication L Joyce |Asian F 11| 513] 505 Y
3 ——Pp Judy White F 14| 643 50! ||| Output options :

[ ———— [ e ] ! - Height ~ 0.811434 1
Sg‘:::g:: Statistics — Louise  |American African |F 12| 56.3 77 () Qutput Range: £ g '
Exponential Smoothing Mary Asian F 15| 66.5 112, (@ New Worksheet Ply: wEight D ?40885 D B???Eﬁ 1
;g:;:‘gﬁj;’i”f‘*f“""“‘“”“i Alfred _|AmericanAfrican M [ 14] 69 11251l ) tew Warkbook
Histogram <z Henry  |American African |M 14| 635 102.5

James  |White M 12| 573 83

Jeffrey  |American African |M 13| 625 84

John White M 12| 59 99.51

— - . ' ' '

Philip  |American African _|M 16 72| 1501 Slze of cOrrelatlon |nterpretatlon

Robert  |Asian M 12| 4.8 128!

Ronald  |White M 15 67 133 N T+ " "

e i L B 90t01.00 (-30t0-1.00) Very high positive (negative) correlation

William _|American African (M 15| 66.5 112

T0t0.90(-70t0-.90) |High positive (negative) comelation

A0to 70

-5010-70)  Moderate positive (negative) correlation

(
J0to 50(-30t0-50) |Low positive (negative) correlation
00to.30(00t0-.30)  |negligible correlation

Reference: Diener E, Wirtz D, Tov W, Kim-Prieto C, Choi DW, Oishi S, Biswas-Diener R. New wel-being measures:
Short scales to assess flourishing and positive and negative feelings. Social Indicators Research. 2010 Jun 1;97(2):143-56.
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Data Analysis — Descriptive statistics using Pivot Table

Descriptive statistics (Frequencies)

Create PivotTable

Choose the data that you want to analyze
@ Select a table or range
Table/Range: | Sheet131SB51:5C520
) Use an external data source

Connection name:
Use this workbook's Data Model
Choose where you want the PivotTable report to be placed
71 Mew Worksheet
Existing Worksheet

Location: | Sheetl3!SGE16
Choose whether you want to analyze multiple tables

[] Add this data to the Data Model

Name Race Sex 1Age |Height |Weight

Alice White F 13 568.5 84

Barbara 1American African  |F 13 65.3 98

Carol Asian F 14 62.8| 102.5

Fja— o Jane \White F 12 59.8 84.5

Janet American African |F 15 62.5 112.5

E? El Joyce Asian F 11 51.3 50.5

PivotTable Rycommended Table » [Judy White F 14| 64.3 30
PivotTables " |Louise American African |F 12 56.3 77

Tables Mary Asian F 15 66.5 112

128 - Alfred JAmerican African M 14 69| 112.5
Henry iAmerican African |M 14 63.5 102.5

| A B James  !white M 12| 57.3 83
Jeffrey  jAmerican African |M 13 62.5 84

John \White M 12 59 99.5

Philip iAmerican African |M 16 72 150

Robert  lAsian M 12 64.8 128

Ronald White M 15 67 133

Thomas jAmerican African |M 11 57.5 85

william _iAmerican African _ |M 15 66.5 112

Count of Race Column Labels ~
Row Labels ~ American African Asian White Grand Total

=
M

Grand Total

3
o]
]

3 3 E
1 3 10
1 B 19

PivotTable Fields e
Choose fields to add to report: 85 -
Search 0
+| Race

| Sex

MORE TABLES...

Drag fields between areas below:

T FILTERS Il COLUMMS
Race -

= ROWS E VALUES

Sex = Count of Race -

Defer Layeout Update

Nicklaus
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Data Analysis — Basic statistics using Data Analysis ToolPak

Under the Data tab

Show Del
Hide Detail

(il = DataAnalysis

[P Analysis

Testing a difference in means between groups
(Null Hypothesis [Ho]: There no difference in the Weight between Males and Females)

t-Test: Two-Sample Assuming Unegqual Variances

Mean

Variance

Observations

Hypothesized Mean Difference
df

1 Stat

P(T<=t) one-tail

t Critical pne-tail

< [P(T<=t) two-tail

t Critical TWo-

Note: Reiect Ho when P is <0.05 7

Name Race Sex |Age |Height |Weight t-Test: Twe-Sample Assuming Unequal Variances ? =
Alice White F 13 56.5 84
r - B . Barbara [American African |F 13| 65.3 98 V;’iamu A DS2:5D510
Data Analysis u—ﬂ carol _ |asian F 14| s2.8| 1025 Vanam;ﬂange. oS
: Jane White F 12 59.8 84.5 = ) :
A}:L!:;:’:Oh i Janet American African  [F 15 62.5) 1125 Hypothesized Mean Difference: i}
Moving Average Joyce  |Asian F 1] 51.3f S0l [ Label
Random Number Generation Judy White F 14| 643 90 Alphal
E:g:;g:ercentne —P|louise  |American African |F 12| 563 77
Sampling Mary  |Asian F 15| 66.5] 112[|| Ovutputoptions _
tTest: Paired Two Sample for Means = Alfred  |American African |M 14 6o 112.5[ | © QuteutBange £
t-Test: Two-Sample Assuming Equal Variances Henry American African  |M 14| 63.5] 102.5 @ New Waorksheet Ply: T-test >
z-Test: Two Sample for Means % James  |White M 12) 573 83|l || © New WorkToor
Jeffrey  |American African  [M 13| 625 34 )
John White M 12 59 99.5
Philip American African  |M 16 72 150
Robert  |Asian M 12| 4.8 128
Ronald |White il 15 67 133
Thomas |American African (M 11| 575 85
Female Males william _|American African |M 15| 66.5| 112
90.111111 108.95
375.73611 516.525
9 10
13 S— We conclude that there is no significant difference in Weight
-1.949304 between males and females. (p=0.0679545> Alpha 0.05)
0.0339772
Lo Nickious
Children’s
1098156 ‘ Hospital

Researchlnstitute



Poll Question
3. A result is called “statistically significant” whenever:

a. The null hypothesis is true.

b. The alternative hypothesis is true.

c. The p-value is less or equal to the significance level.
d. The p-value is larger than the significance level.

Nicklaus
Children’s
Hospital

@

[ Researchinstitute
Reference: https://www.ics.uci.edu/~jutts/8/SampleFinalMCKey.pdf



https://www.ics.uci.edu/~jutts/8/SampleFinalMCKey.pdf

Data Analysis — Basic statistics using Excel

Calculating Odds Ratio (OR) with confidence interval

Without Lung

Exposure Lung Cancer Cancer Grand Total
Smokers d 17 b 5 22
Non-Smokers Co d 69 78
Grand Total 26 74 100

OR = (a/c)/(b/d) or (a*d)/(b*c) = 17*69/5*%9=1,173/45 = 26.07

Upper = eln(OR) +1.96%sart(1/a + 1/b+ 1/c + 1/dl=EXP(LN(26.07)+(1.96* (SQRT((1/17)+(1/5)+(1/9)+(1/69)))))

Lower = eln(OR) - 1.96%sart(1/a + 1/b + 1/c + 1/d)l= EXP(LN(26.07)-(1.96* (SQRT((1/17)+(1/5)+(1/9)+(1/69)))))

=87.87
=7.73

You can directly copy paste the formulain excel and
hange numbers to get Upper and Lower Confidence

Interval.
Interpretation: Patients who smoked were 26.07 times more likely to have

lung cancer than patients who did not smoke.

Note: If confidence interval includes 1 then the result is not statistically significant

|Nicklaus
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Poll Question

4. A case-control study of 1700 participants looked at the association between
Tamoxifen and uterine cancer. The study included 689 cases. There were 139 cases
and 58 controls taking Tamoxifen.

Calculate the odds ratio of the above study

Uterine Cancer

Tamoxifen Yes No
Yes 139 58
No 550 953
a. 3.20
b. 4.15
c. 4.20
d. Nckdous,

4. OO @ Hospital

e Reseal'ch Insﬁtute
Reference _Unit 4 Practice Questions eta.health.usf.edu


http://eta.health.usf.edu/publichealth/PHC6000/presentations/Stockwell/Lecture 4 Questions & Answers.doc

Poll Question

5. Odds Ratio of Tamoxifen and risk of developing uterine
cancer is 4.15. Choose the correct interpretation:

a. Tamoxifen has higher risk of developing uterine cancer
b. Tamoxifen has lower risk of developing uterine cancer

Nicklaus
Children’s
Hospital
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Effect Size

* Measures the strength of the relationship between two variables on a numeric
scale.

e Statistic effect size helps us in determining if the difference is real.

* In hypothesis testing, effect size, power, sample size, and critical significance level
are related to each other.

| Nicklaus
|Children’s
| Hospital

S Reseorch |nS[itUte

Reference https://www.statisticssolutions.com/statistical-analyses-effect-size/



https://www.statisticssolutions.com/statistical-analyses-effect-size/

Effect size calculation

Cohen’d:
d= Ml - MZ / Spooled

M1 = mean of group 1
M2 = mean of group 2
Spooled = pooled standard deviations for the two groups

Effect size of 0.2 is a small effect, 0.5 is a medium effect, and 0.8 is a large effect.

Pooled standard deviation equation:

VI(s,2+5,2) 1 2

Where S; and S, are the standard deviation of group 1 and 2, respectively.

|Nicklaus
|Children’s
| Hospital

[ Researchlnstitute
Reference https://www.leeds.ac.uk/educol/documents/00002182.htm


https://www.leeds.ac.uk/educol/documents/00002182.htm

Effect size calculation

Phi ($): 2 x 2 Contingency table

Phi = V(X2 /n)

X2 is the Chi-Square test statistic
n = total number of observations

How to Interpret

A value of ® =0.1is considered to be a small effect, 0.3 a medium effect, and 0.5 a large effect.

|Nicklaus
‘ Children’s
Hospital
[ Researchlnstitute
Reference https://www.leeds.ac.uk/educol/documents/00002182.htm


https://www.leeds.ac.uk/educol/documents/00002182.htm

Other Statistical Assistance

If your study requires more complicated statistical approach please contact the

RAD team for additional support.

If the above is the case, please adhere to the research project deadlines so

that we can best provide assistance.

|Nicklaus
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2 years research project deadlines _

October Present research concept:
12th, 2020 https://is.gd/research consultation

December Submit draft protocol in protocol builder for Regulatory and RAD review and let us know
11th, 2020 about it by emailing to: rad@nicklaushealth.org and RegulatoryAffairs@nicklaushealth.org

January Submit application to conduct research with final Research Protocol and all
11th, 2021 supporting documents https://rebrand.ly/research_eApp

Complete all data collection in REDCap and contact biostatistician to start data
analysis (analysis can take up to 6 weeks)

October 15 Complete manuscript draft and send to rad@nicklaushealth.org and all co-
2021 authors for review.

Finalize and submit/re-submit manuscript for Nicklaus
S Children’s
publication Hospital

[ Research Institute
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