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1. CTS at UNE
From the CTS Initiative webpage at 
http://www.une.edu/research/cts/ind
ex.cfm: 

Welcome! … You will see that the 
website is divided into these seven 
sections:

• Founding Document

Instructions

– Mentored Career Development 
Application Instructions

• Organizational Structure
–



CTS at UNE

From the CTS Initiative “Founding document,” first of seven sections at 

http://www.une.edu/research/cts/index.cfm: By the NIH definition,

Clinical research is “Research with human subjects that is: 

1. Patient-oriented research … conducted with human subjects (or on material 

of human origin such as tissues, specimens, and cognitive phenomena) for of human origin such as tissues, specimens, and cognitive phenomena) for 

which an investigator (or colleague) directly interacts with human subjects. 

Excluded from this definition are in vitro studies that utilize human tissues 

that cannot be linked to a living individual. It includes: mechanisms of human 

disease, therapeutic interventions, clinical trials, development of new 

technologies. 

2. Epidemiological and behavioral studies. And 

3. Outcomes research and health services research. Studies falling under 45 

CFR part 46.101(b) (4) (Exemption 4) are not considered clinical research by 

this definition.” (http://grants.nih.gov/grants/glossary.htm)
4



CTS at UNE

For Exemption 4: see FAQ 5 ff at 

http://grants.nih.gov/grants/policy/hs/faqs_aps_exempt.htm

From the CTS Initiative “Founding document,” first of seven sections at 

http://www.une.edu/research/cts/index.cfm: By the NIH definition,

Translational research “includes two areas of translation. Translational research “includes two areas of translation. 

One is the process of applying discoveries generated during research in the 

laboratory, and in preclinical studies, to the development of trials and studies 

in humans. 

The second area of translation concerns research aimed at enhancing the 

adoption of best practices in the community. Cost-effectiveness of prevention 

and treatment strategies also is an important part of translational science.” 

(http://grants1.nih.gov/grants/guide/rfa-files/RFA-RM-10-020.html)
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CTS at UNE

From the CTS Initiative “Founding document,” first of seven sections at 



CTS at UNE



2. CTS Initiative Faculty seminar



CTS Initiative Faculty seminar

From the CTS Initiative  “Programs: The Faculty seminar (Year 
1, 2012-13),” ������������	������
������
�
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CTS Initiative Faculty seminar

Spring seminar (2013) Lectures and Exercises and Dates

• Seminar 5 lecture and exercise: CTS Research Project Sponsorship, 

Proposal preparation, Submission (Rudolph and Herrick, February 7, 

2013; Exercise February 14, 2013)

• Seminar 6 lecture and exercise: CTS Research Project Results • Seminar 6 lecture and exercise: CTS Research Project Results 

reporting and dissemination (Rudolph, February 28, 2013; Exercise 

March 7, 2013)

• Seminar 7 lecture and exercise: CTS Research Special topic: 

Community Engagement and Research (Ford, March 28, 2013; 

Exercise April 4, 2013)

• Seminar 8 lecture and exercise: CTS Research Special topic: 

Research using Existing Data (Cattabriga and Ochs, April 18, 2013; 

Exercise April 25, 2013)
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3. CTS at NIH

From The NIH Common Fund (http://commonfund.nih.gov/) at

http://commonfund.nih.gov/about.aspx:

“The NIH Common Fund was enacted into law by Congress through 

the 2006 NIH Reform Act to support cross-cutting, trans-NIH programs 

that require participation by at least two NIH Institutes or Centers (ICs)that require participation by at least two NIH Institutes or Centers (ICs)

or would otherwise benefit from strategic planning and coordination. 

“The requirements for the Common Fund encourage collaboration 

across the ICs while providing the NIH with flexibility to determine 

priorities for Common Fund support. To date, the Common Fund has 

been used to support a series of short term, exceptionally high impact, 

trans-NIH programs known collectively as the NIH Roadmap for 

Medical Research.”
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CTS at NIH

From The NIH Common Fund (http://commonfund.nih.gov/) at



CTS at NIH

From The Clinical and Translational Science Awards (CTSA)® webpage “CTSA 

Institutions” at https://www.ctsacentral.org/



CTS at NIH
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CTS at NIH

The Clinical and Translational Science 

Awards (CTSA)® webpage 

(https://www.ctsacentral.org/), at 

“Resources for Researchers” 

(https://www.ctsacentral.org/content/

resources-researchers



CTS at NIH

The Clinical and Translational Science Awards (CTSA)® webpage 

(



CTS at NIH

The Clinical and Translational Science Awards (CTSA)® webpage 

(https://www.ctsacentral.org/), at “Thematic Special Interest Groups” 

(https://www.ctsacentral.org/content/thematic-special-interest-groups) lists,

Topic NIH Contact Email

Sleep Research Network Rosemarie Filart filartr@mail.nih.gov

19

Dentistry and Oral Health Andrea Sawczuk sawczuka@mail.nih.gov

Emergency Care Researchers Rosemarie Filart filartr@mail.nih.gov

Neuroscience Researchers Rosemarie Filart filartr@mail.nih.gov

CTSA Nurse Scientist Donna Jo McCloskey mccloskd@mail.nih.gov

VA Research Collaboration François Boller bollerf@mail.nih.gov

CTSA Pain Research Interest Group Andrea Sawczuk sawczuka@mail.nih.gov

Women in Clinical and Translational Research Andrea Sawczuk sawczuka@mail.nih.gov

CTSA TEAM (TElemed, TeleheAlth, Mhealth) Rosemarie Filart filartr@mail.nih.gov

CTSA-USCIITG Critical Care Scientific Interest Group





4. CTS Basic Ingredients

CTS Basic Ingredients (Hulley and Cummings* chapters 1-6)

Chapter 1: Getting started: Anatomy and physiology of clinical research 

(Ross 20Sept12)

Chapter 2: Conceiving the research question (YOU week of 20Sept12)

Chapter 3: Choosing the study subjects (YOU week of 20Sept12)

Chapter 4: Planning the measurements (YOU week of 20Sept12)
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“The significance section of a protocol sets the proposed study in context and  

gives its rationale: What is known about the topic at hand? Why is the 

research question important? What kind of answers will the study provide? 

This section cites previous research that is relevant (including the 

investigator's own work) and indicates the problems with that research and 

what questions remain. It makes clear how the findings of the proposed study what questions remain. It makes clear how the findings of the proposed study 

will help resolve these  uncertainties, leading to new scientific understanding 

and influencing clinical and public health policy.

“
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“A third common option is the case-control design, in which the investigator 

compares a group of subjects who have a disease or condition with another 

group of subjects who do not. 

“Another design decision is whether to deal with past events in a 

retrospective study or to follow study subjects prospectively for events that 

have not yet occurred. Among clinical trial options, the randomized blinded have not yet occurred. Among clinical trial options, the randomized blinded 

trial is often the best design but unblinded or time-series designs may be 

more suitable for some research questions. 

“No one approach is always better than the others, and each research 

question requires a judgment about which design is the most efficient way to 
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�������	���� A group followed over 

time

The Investigator examines a cohort of women 

yearly for several years, observing the incidence 

of heart attacks in hormone users and nonusers. 

���		�
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A group examined at 

one point in time 

She examines the group of women once, 

observing the prevalence of a history of heart 	���
�����

	����

one point in time observing the prevalence of a history of heart 

attacks in hormone users and nonusers
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Two groups, based on 

the outcome

She examines a group of women with heart 

attacks (the "cases") and compares them with a 

group of healthy women (the controls), asking 

about hormone use. 
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Two groups created 

by a random process 

and a blinded 

intervention

She randomly assigns women to receive 



�����	
����
������	�������	����������
��������	�����


����
���������� �	�������	
���������
���

“A typical sequence for studying a topic begins with observational studies of a 

type that is often called descriptive. These studies explore the lay of the land, 

for example describing distributions of diseases and health-related 

characteristics in the population (How common is estrogen treatment in 

women after menopause?) or the sensitivity and specificity of a diagnostic 

test. test. 

“Descriptive studies are usually followed or accompanied by analytic studies 

that evaluate associations to discover cause-and-effect relationships (Is taking 

estrogen after menopause associated with lower risk of CHD?). The final step

is often a clinical trial to establish the effects of an intervention (Does 

hormone treatment alter the incidence of CHD?). 

“Experiments usually occur later in the sequence of research studies, because 

they tend to be more difficult and expensive, and answer more narrowly 

focused questions….” 
26
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“In a descriptive study the investigator looks at individual variables one at a 

time.  A study of the prevalence of hormone treatment, for example, might 

record the presence or absence of the self-report of taking estrogen. In an 

analytic study the investigator studies the associations among two or more
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“The investigator must develop plans for managing and analyzing the study 

data. For experiments this always involves specifying a hypothesis, a version 

of the research question that provides the basis for testing the statistical 

significance of the findings (Chapter 5). 

Hypothesis: Women who receive estrogen treatment after menopause 

will have fewer heart attacks than those who do not. will have fewer heart attacks than those who do not. 

“The hypothesis also allows the investigator to estimate the sample size, the 

number of subjects needed to observe the expected difference in outcome 

between study groups with a reasonable degree of probability, or power

(Chapter 6). … 
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2. The Physiology of Research

“The goal of clinical research is to draw inferences from the study results 

about the nature of truth in the universe…. Beginning with a decision about 

what health problem the investigator wishes to address, the investigator 

undertakes a study that will answer this research question. This undertaking 

involves two distinct steps…. The first is to design a study plan with subjects involves two distinct steps…. The first is to design a study plan with subjects 

and measurements chosen to enhance the process of appropriately 

answering the research question and generalizing these conclusions to the 

people and phenomena addressed by the research question. 

“The second step is to carry out the study in a fashion that enhances the 

likelihood of getting the right answer; in other words, to draw the correct 

conclusions about what actually happened in the study.”

“[You] first address the design side … then the implementation side … then 

turn to the errors that threaten the validity of clinical research inferences.”

31



�����	
����
������	�������	����������
��������	�����


����
���������� �	�������	
���������
���

2.1. Designing the Study. “For the purpose of illustration, we will use a simple 

descriptive question: How common is it for women to take estrogen after 

menopause? This question cannot be answered with perfect accuracy 

because it would be impossible to study all postmenopausal women and 

because our instruments for discovering whether a woman is taking estrogen 

are imperfect
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“The other major component …of the transformation is the choice of 

variables that will represent the phenomena of interest. The variables 

specified in the study plan are usually proxies for these phenomena. The 

decision to use a self-report questionnaire to assess estrogen treatment is a 

fast and inexpensive way to collect information, but it will not be perfectly 

accurate. Some women will not give the right answer because they know accurate. Some women will not give the right answer because they know 

they're taking hormones but don't recognize the phrase estrogen treatment

that appears in the questionnaire, or because they may have forgotten what 

they are taking.

“In short … differences … between the research question and the study plan
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2.2. Implementing the Study. Now consider “the problem of a wrong answer

to the research question [which may result from differences, for example, 

between] the actual sample of study subjects [and] the intended sample. 

“The plans to study all age-eligible women entering primary care clinics, for 

example, would probably be disrupted by incomplete attendance (say only 

150 of the 278 patients who are scheduled for first visits ever show up during 150 of the 278 patients who are scheduled for first visits ever show up during 

the year of the study) and by refusal to participate (say only 100 of these 

consent to be studied). The 100 patients who agree to be studied may have a 

different prevalence of estrogen treatment from those who do not show up 

or refuse. 

“[And so too differences between] the actual [and] intended measurements. 

If the format of the questionnaire is unclear, the women may get confused 

and check the wrong box, for example, or they may simply omit the question 

by mistake. [In this way] errors in implementing the study [join] errors of 

design [as reasons] for getting the wrong answer to the research question.”

34
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“The two main kinds of error that interfere with research inferences are 

random error and systematic error. The distinction is important because the 

strategies for minimizing them are quite different.

“Random error is a wrong result due to chance-unknown sources of variation 

that are equally likely to distort the sample in either direction. If the true 

prevalence of estrogen treatment in 50- to 69-year-old women is 20%, a well-prevalence of estrogen treatment in 50- to 69-year-old women is 20%, a well-

designed sample of 100 patients from that population might contain exactly 

20 patients with this disease. More likely, however, the sample would contain 

a nearby number such as 18, 19, 21, or 22. Occasionally, chance would  

produce a substantially different number, such as 12 or 28. 

“Among several techniques for reducing the influence of random error, the 

simplest and best known is to increase the sample size. The use of a larger 

sample diminishes the likelihood of a wrong result by increasing the precision

of the estimate-the degree to which the observed prevalence approximates 

20% each time a sample is drawn.”
36
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“Systematic error is a wrong result due to bias (sources of variation that 

distort the study findings in one direction). An illustration is the decision … to 

use patients who come to the primary care clinic, who might be more likely 

than average to adopt medical treatments. Increasing the sample size has no 

effect on systematic error. 

“The only way to improve the accuracy of the estimate (the degree to which “The only way to improve the accuracy of the estimate (the degree to which 

it approximates the true value) is to design the study in a way that either 

reduces the size of the various biases or gives some information about them. 

“An example would be to draw a second sample of women from a setting that 

may be less likely to bias the proportion of women treated with estrogen 

(e.g., employees in a corporation), and to compare the observed prevalence 

in the two samples.”

37
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Outline of the Study Protocol

Element Purpose

Research questions What questions will the study address?

Significance (background) Why are these questions Important?  

Design How is the study structured?

Time frame

Epidemiologic approach Epidemiologic approach 

Subjects Who are the subjects and how will they be selected? 

Selection criteria 

Sampling design

Variables What measurements will be made? 

Predictor  variables

Confounding variables

Outcome variables 

Statistical issues How large is the study and how will It be analyzed?

Hypotheses 

Sample size 

Analytic approach
40



Sample size and Power



The case of human Microbiome

- Trillions of  microbes

- Perform Vital functions 





Two Statistical Hypotheses
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Types of errors

Truth in the population

To reject or not to reject a Null hypothesis
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No association 

between predictor 

and outcome

Association 

between predictor 

and outcome

Study 

conclusion

Correct decision

Correct decision

Type II error

β (Beta)

Type I error

α (alpha) (Power = 1- β)



Type I and II errors
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Sample size (n)
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