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Overview of Course &                
Welcome Remarks
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Overview of Course &                
Welcome Remarks

Participant Introductions

Warm-Up Exercise
Name
Affiliation
Background
Why did you come to this course?

Copyright 2007, Lisa M. Martin, lisa.martin@inova.com



4

Overview of Course &                
Welcome Remarks

Learning Objectives

#1 Upon completion of this course, the participant will be able to list 
and discuss the essential elements involved in designing and 
implementing an intensive longitudinal study that combines clinical 
and health survey data.
#2 Upon completion of this course, the participant will be able to 
discuss the challenges and limitations in data collection and 
management of a longitudinal study that combines clinical and health 
survey data.
#3 Upon completion of this course, the participant will demonstrate an 
understanding of the process necessary to develop and implement a 
survey based longitudinal study.
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Overview of Course &                
Welcome Remarks

Purpose

To present the mechanisms needed to design and implement a 
successful longitudinal health survey research study that uniquely 
combines health-related quality of life (HRQL) data with ongoing 
clinical data.
What are the necessary elements to consider?

Overall resources, design, questionnaires, data collection 
implementation, data management, usage of clinical data, 
reporting of results

What are the benefits to a longitudinal health survey design?
What are the challenges to a longitudinal health survey design?
What are some ways to overcome the challenges?
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Presented By:
Lisa M. Martin, MA, PhD Candidate

Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Design

Case Control
One type of epidemiological study design used to identify factors 
that may contribute to a medical condition by comparing a group 
of patients who have that condition with a group of patients that do 
not
Less-expensive, can be carried out by small teams or individual 
researchers in single facilities
Case-control studies use patients who already have a disease or 
other condition and look back to see if there are characteristics of 
these patients that differ from those who don’t have the disease

Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin

Design

Cross-Sectional
Also known as Cross-sectional analysis - class of research 
methods that involve observation of some subset of a population 
of items all at the same time, in which, groups can be compared at 
different ages with respect of independent variables, such as IQ
and memory
Fundamental difference between cross-sectional and longitudinal 
studies 

Cross-sectional studies take place at a single point in time 
Longitudinal study involves a series of measurements taking 
over a period of time

Cross-sectional studies are used in most branches of science, in 
the social sciences and in other fields as well
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin

Design

Longitudinal
Correlational research study that involves repeated observations 
of the same items over long periods of time, often many decades
Unlike cross-sectional studies, longitudinal studies track the same 
people, and therefore the differences observed in those people 
are less likely to be the result of cultural differences across 
generations
Used in medicine to uncover predictors of certain diseases
Repeated observation at the individual level means more power 
than cross-sectional observational studies

Ability to exclude time-invariant unobserved individual 
differences
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin

Design

Longitudinal
Allow social scientists to distinguish short from long-term 
phenomena
Types include cohort studies and panel studies. 

Cohort = defined as a group experiencing some event (birth, 
event) in a selected time period, and studying them at 
intervals through time
Panel = cross-sectional and survey it at (usually regular) 
intervals

A retrospective study is a longitudinal study that looks back in
time. For instance a researcher may look up the medical records 
of previous years to look for a trend
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin

Design

Longitudinal
Decisions to Make

How long do you want the study follow-up to be?
At what time points is it logical to collect your data?
What is feasible? 

Goes along with available resources to be discussed 
shortly
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin

Design

Institutional Review Board (IRB)
Subject Protection

Is your study ethical?
Is there potential harm to the subject?
Are your subjects properly protected?
Will you need to consent the subjects?
Internal versus External IRB
Multiple site studies typically require the study to be IRB 
approved at all sites
Online training course for certification

NIH = http://cme.cancer.gov/c01/nih_intro_01.htm
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin

Things to Consider

Resources
Budget

Personnel 
Enrollment, data management, clinical, data analysis

Supplies 
Paper, printing, envelopes, labels, postage (out & return), 
long-distance phone charges, licensing fees for 
questionnaires, incentives, computer hardware & 
software, etc.
Baseline and longitudinally (which grows exponentially 
over time)
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin

Things to Consider

Ways to Increase Response Rate

Incentives
Gift card giveaway; something to include with mailing, etc.

Keep in Touch Letters
At interval time points when no survey is due

Thank You Postcards
Thanking them for their response to the survey
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin

Things to Consider

Ways to Increase Response Rate

Reminder Postcards
2 Weeks after mailing when they have not responded

Follow-Up Phone Calls
2 Weeks after mailing begin phone calls to subjects

Re-Sending of Surveys
Re-send surveys after a pre-determined time of no-response
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Preparation for next month’s mailing

Monthly F/U Mailing

Response Book Data Entry

Phone Call Reconcilliation — F/U

Re-Sending of Maze Forms if No Response

Monthly Phone F/U for no returns

Reminder Postcard Mailing

CSR Voice Mailbox

Data Entry — F/U

Data Entry — Baseline

Maze 3 Month Check—Apollo

Maze 3 Month Phone Calls

SF-12 Schedule Data Entry 

M    T    W    Th   FM    T    W    Th   FM    T    W    Th   FM    T    W    Th   FBaseline Data Collection

Week FourWeek ThreeWeek TwoWeek One

Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Designing a Longitudinal Health Survey 
Study: Overview & How to Begin
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Data Collection and Management: 
Things to Consider

Presented By:
Sharon L. Hunt, MBA
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Management of Research Data
• Software and data management needs 

identified
• New data

Data selection and source
One record or many

Eliminate data redundancy
Data validation

Data collection form 
Database development

• Merging old and new data
Linking fields
Consistent data definitions

• Updating research data
• Security
• Availability of data for other research
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Software and Data Management
Needs

1) Identify current data storage options and ability 
to export existing data

2) Database storage of new data and methods of 
exporting/importing data

3) Data management requirements
4) Data analysis requirements
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Software Recommendations

1) Excel
For importing/exporting or sharing files

2) Access 
For easy database design and function

3) SAS or SPSS
Fairly easy data and dataset management
For statistical analysis
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Evaluation of New Data

Data selection and source
1) Identify actual data elements needed for entire 
project

2) Identify source(s) of data elements
3) Identify source(s) as one master, many detail 
records or combination of both

4) Reduce or eliminate data redundancy
5) Keep in mind data definitions
6) Begin formulating data validation process
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Data Collection Form
• Patient identifiers, time frame, date of original 

event 
• Linking elements to existing data
• Include new data elements-

Keep in mind the way data is stored
Time frame of questions
Text vs. numeric
Size of fields
Format of fields in each software product

Keep in mind how the data is to be used-
Y/N versus the number of an event
Are dates of events required?

• As you design form keep in mind flow of 
questions for both the person completing 
survey and the person inputting the data
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Database Development

• Linking fields identified and formatted 
exactly same between all databases

Try to establish system of importing 
data   from original source versus hand 
entering

• May need to pull some data from 
existing database

• Layout of database should be the 
same as data collection form
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Database Development
• Consider types of users and identify 

security level for each user-some read 
only versus full rights

• Database should allow these options 
for full user-record editing, record 
duplication, adding new records, 
deleting records and undoing 
operations

• Begin field validations-set limits on 
fields but keep in mind this will ‘set 
limit’ on fields

• Begin formulating validation queries 
and establish a protocol for examining 
data
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Merging Old and New Data

• Identify all patient specific identifiers
Medical Record Number
Social Security Number
Event number
Sub-event number
Name
Date of event
Combination of above

• May need to create an identifier that is unique
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Review Data Definitions and 
Selection Choices

• Review each offered data selection set
• Reconcile choices-

May need to create new choices
May need to eliminate choice
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Updating Research

• Always look ahead to updating data
Continuously or set times for updates

• Is data coming in at specific times so you can 
estimate exactly how many records are 
needed?

• Is data arriving at multiple, 
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Security

• Who has access to data and what level 
of access

• Back-ups
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Availability of Data for Other 
Research

If the database is developed correctly it should 
be a source for all related research

This is totally dependent on linking parameters, 
quality of the data and the ability to export/import 
data
Ultimately the greatest complement you can have as 
a data manager is to have your data requested and 
available for all research endeavors  
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Inova Hospital and Vascular Institute 
Hospital, National Registries and Local Research Database Design

Core Hosp and Local Data Elements

Raw Data Source

National Registry Data

Local Complementary Databases 
used in research

Output is generated  with use of Excel, Access, and SAS software

Surgical Ablation 
Registry Began 2004 

N>230

Local Death Index Registry
for years 2001-2005

Research databases 

National Death Index 
(NDI)

STS National 
Registry

External Data like 
Financial, Lab, or Drug

Core

Hospital 
Registry with 

Local 
Elements of 

Interest

Data Analysis-with Results 
Influencing Intervention & 
Research

Hosp Data
SSI Death Data

Surgical Ablation Follow-up 
Post Discharge Registry 

Multiple Time points N>800
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Example of Registry Database

• Allows for collection of pre-surgery data specific 
to this group of patients - history of afib with 
dates and treatments, history of embolic events, 
atrium measurements…

• Allows for SF-12 follow-up at specific time points 
and clinical follow-up as needed-repeated 
events   

• Updated almost continuously
• Merged with core STS Registry data for analysis
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Sample of page 1 of 
Maze Hosp Stay 
Record
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Sample of page 1 of 
Maze follow-up record
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Post Surgical Ablation Patient 
Follow-Up
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Using Clinical Data: Challenges, 
Implementation, and Benefits

Presented By:
Linda L. Henry, PhD, RN
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Clinically Based Information Can Be ImportantClinically Based Information Can Be Important
Things to Think About: 

Settings where data is to be collected

Treatments can make a difference in the measured 
outcomes

If you are a medical professional are you obligated to 
treat

Other

Using Clinical Data: Challenges, 
Implementation, and Benefits

42
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Data CollectionData Collection
What clinical data would be relevant to help explain your 
findings?

What data is easily obtainable and amenable to data 
collection?

How will you verify the correctness of your data?

What are you going to do with abnormal findings?

Using Clinical Data: Challenges, 
Implementation, and Benefits
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Clinical InterventionsClinical Interventions

Using Clinical Data: Challenges, 
Implementation, and Benefits
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PostPost--Op Patient Op Patient 
Management Management 
AlgorithmAlgorithm

Using Clinical Data: Challenges, 
Implementation, and Benefits

Copyright 2007, Lisa M. Martin, lisa.martin@inova.com



46

What Does This Mean to YouWhat Does This Mean to You

Communication with other care providers

Other means of educating patients 

Assisting care givers with treatment protocol

Using Clinical Data: Challenges, 
Implementation, and Benefits
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Preparing for and Reporting 
Study Results
Scott D Barnett, PhD
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3 Steps to Consider

1. Designing Your Research Question
Prep Work

2. Analyzing Your Data
Statistics

3. Reporting Your Data
Writing
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Getting Started 1
1. Start thinking about your final report
2. Is this for internal or external reporting?
3. Have you written a protocol yet?
4. Have all co-workers/authors/participants 

been decided on? 
o Never underestimate the grief surrounding 

authorship issues
5. Assume every accepted abstract/poster 

will become a manuscript
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Getting Started 2
• Have you started the IRB process? 
• Will bias or confounding be an issue?
• Do you have all needed data?
• If no, how will you collect new data 

and how will you store your data?
• Laptop? Desk? File cabinet? 

• Will you need another department’s 
data/help (e.g. financial data)?

– Anticipate headaches!!
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Statistics 1

• Questions to ask when before your 
analysis:
– How many timepoints?
– Do you care about confounding?
– Is the interpretation of the results or are 

the actual results more important?
– If you use modeling techniques, are you 

modeling for association or prediction?
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Statistics 2

• Is your study qualitative or 
quantitative?

• Have you named your primary 
endpoint?
– Is it categorical, continuous?
– Is time involved? Is it a rate?

• Answers to these questions dictate the choice 
of statistical test.

– “The data drive the test not the other way around.”
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Statistics 3

Continuous data
– 1 sample? 

• i.e., testing your value vs. theoretical value?
– 2 sample? 

• i.e., male vs. female; CCU vs. Step-down?
– Regression?

• i.e., control for potential confounders
– Trend analysis?

• i.e., money, time, predict future events
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Statistics 4

Categorical data
• Simple 2*2 tables?
• Complex 2*n tables?
• Simple association between variables?
• Diagnostic study? 

– Is there a gold std? Is it readily available?
– Binomial outcome (yes/no; died/lived, etc.)
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Statistics 5

• Most common statistical tests for QOL 
studies:
– Students’ t-test
– 1 or 2-way ANOVA
– Paired t-tests
– ANCOVA
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Statistics 6

• Most common tests for longitudinal 
studies:
– Students’ t-test
– ANOVA
– Logistic regression
– Cox modeling 
– Kaplan-Meier
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Statistics 7

• Sample Size and Power
– Power is the probability of rejecting the 

null hypothesis given the null hypothesis 
is correct. (getting it right)

– Ho: drug A has no effect
– Ha: drug A is superior

– Null hypothesis is straw man to knock 
down or disprove.
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Statistics 8

• Type 1 Error (α, usually 0.05): 
• P(rejecting null | null is correct)

• Type II Error (β, usually 0.20):
• P(accepting null | null is false)

• Power = 1 – β; Power = 1 - 0.20=0.80:
• Industry standard for power is 80%
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Statistics 9

For Sample size calculations:
1. We need:

– Power = 80% or β = 20%
– α = 5%
– What else?? Treatment effect

• From literature; a guess; intuition; anywhere 
as long as it’s defensible

– Standard deviation
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Statistics 10

• Reality often dictates that you cannot
get enough subjects to perform an 
adequately powered study

• So…..how many can you get?
• Should you open it up to other

institutions? 
• Should you Broaden or Narrow your 

study question?
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Statistics 11

Open study up to other institutions:
• Con -

– More paperwork, potential new IRB, more 
contracts, new egos to handle, increased 
authorship responsibilities and drama

• Pro -
– More data, more collaboration, more 

prestige
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Statistics 12
Broaden or narrow your research idea
• Con –

– Go too narrow: underpowered, get 
negative reviews upon submission, project 
turns out badly

• Pro –
– narrow (refined) idea can help increase

power, sympathetic reviewers, identify sub 
groups of importance, may generate two 
publications
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Statistics 13

The only possible reasons to observe a 
research finding:

1. Chance
2. Bias
3. Confounding
4. An effect really exists

Copyright 2007, Lisa M. Martin, lisa.martin@inova.com



Reporting Your Data

66

Copyright 2007, Lisa M. Martin, lisa.martin@inova.com



67

Graphing 101
• Specialized graphing software is a 

great tool but costly
• Excel is a pretty good tool
• Time: always on the x-axis
• Deltas: always on the y-axis
• Simplicity is always better
• Use color to highlight importance
• Don’t forget titles and legends
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Graph Examples
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Six Months Post Maze Surgery
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Six Months Post Maze Surgery
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Figure 3. Annual Implantation Rates by Valve Type and Age Group
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Writing 1

• Writing is formulaic (learn it!)
– Learn the W’s

• What’s the problem?
• What’s been done?
• What are you going to do?
• What did you find?
• What does it mean?
• Where are you going to go from here?
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Writing 2

• Anticipate reviewer questions!
• Know your audience!

– Are you writing for a specific journal? 
Institution? Peers?

• Seek and embrace criticism!!
• Authorship

– Probably best to know before project 
starts 
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Writing 3

• Housekeeping
1. Keep a book of publications and posters
2. Be prepared to generate progress reports
3. In our business, a CV is expected too 

exceed 1 page
4. Always be prepared to sell yourself or 

your department to administration!!
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Summary

• Have a plan
• Anticipate criticism of your plan
• Embrace that criticism
• Be able to defend your plan
• Write concisely 
• Highlight your strengths / weaknesses
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