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Slide 1: Title Slide
Welcome, everyone, to our Clinical Research 101 webinar. This webinar is about Parents and 
Clinicians Gearing Up to Discover Together. And, we will be providing an overview of clinical research, 
how that happens in pediatric inflammatory bowel disease (IBD), and why that is important. 

Slide 2: Presenters – Michael Kappelman, MD and David Wohl, MD
I am Michael Kappelman. I’m a pediatric gastroenterologist at the University of North Carolina in 
Chapel Hill and I will be co-presenting along with David Wohl, who is the father of a teenager with 
Crohn’s disease.

Slide 3: Faculty Disclosures
These are my disclosures.

Slide 4: Key Contributors
And, we have a number of key contributors that have worked hard with us to put this presentation 
together. The first is Catalina Berenblum, who is a college student with Crohn’s disease. The next 
is Dr. Sandra Kim, a pediatric gastroenterologist at the University of Pittsburgh and Pittsburgh 
Children’s Hospital. And, the final is Gisele Woodward, who is the mother of a child with inflammatory 
bowel disease.

Slide 5: Agenda
And, I’m David Wohl and as Mike mentioned, I’m a parent of a child living with Crohn’s disease. For our 
agenda for this event, what we’d like to do is answer a number of questions that I think parents and 
older patients, pediatric patients, living with IBD ask about clinical research.
So, first is, What is clinical research exactly and why is it so important? And, What are the steps to 
performing a research study?  How are people recruited for studies? And, How does the research 
recruit people, but also protect their rights and protect their privacy? And, What questions should I 
ask myself, my family, and my healthcare team before deciding to join a clinical research study?
So, Mike, Why is clinical research important?

Slide 6: Why is Clinical Research Important?
That’s a really great question and as a practicing clinician and you all as parents and patients with 
inflammatory bowel disease know, that the field of medicine relies on evidence. And, as we have 
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areas of uncertainty in the study or treatment of these diseases, clinicians just do the best they can 
and rely on their judgment and intuition and experience. But, I think what we really want and need 
for patients with this condition is to go beyond making decisions based on intuition and really make 
decisions where we have a high level of confidence that we’re doing the right thing for each patient, 
at each point in time, over their journey with these conditions.  
Clinical research has the potential to provide new information to help take that guesswork out 
of care and provide insights into things like disease trends. Are these conditions becoming more 
common over time? And, if so, why? What are the risk factors for developing Crohn’s disease or 
ulcerative colitis? What’s the burden that these conditions place not only upon individual patients but 
as a society, what can we learn about from a study of patterns of care and costs and use?
And, then really taking it to the next step. Can we do research that will enable the discovery of 
new treatments, so that we can actually do a better job in caring for kids and adults with these 
conditions? Can we even discover a cure or a way to prevent the disease from occurring at  
the beginning?
And, how can we make better use of the treatments that we have today? What can we learn from 
research about how effective treatments are and how safe they are and how we can balance both 
safety and effectiveness? And, how can we optimize the treatments that we have? Should we start 
Treatment A first or Treatment B first or maybe Treatment A and B together? How can we use 
combinations of medications and diet to do better than a single treatment strategy would do on  
its own? 
And, what about diagnostic testing? Can we develop and evaluate diagnostic tests that can not only 
help us better identify patients that do have Crohn’s disease and ulcerative colitis and do so sooner, 
so that we can initiate therapy earlier in the course of a condition? But, how can we monitor patients 
going forward to know whether treatments are improving the intestinal inflammation and leading to 
the outcomes that we know and count on?
And, there’s all kinds of other clinical research areas as well, including things like how patients and 
families perceive treatments and what are the preferences for treatments, so that we can match an 
individualized treatment decision to patients and family preferences, and a host more.

Slide 7: Why is Pediatric IBD Clinical Research Important?
Mike, as you laid out, research is really important. Clinical research helps us innovate and understand 
how to do better, how to treat people, how to understand, how to cure disease even. I think these are 
incredibly important ways that we learn how to improve the health of many people who are suffering 
with something like IBD. And, specifically in pediatric IBD, I feel strongly that clinical research plays a 
major role, otherwise we stagnate, and we don’t innovate, and we don’t advance care for our kids. 
So, more and more people are being diagnosed with IBD, younger. The risk factors for IBD, despite 
millions of people living with Crohn’s and colitis and mixed colitis, remains unclear. There’s even 
debate, given everything we’ve done about the best way to treat kids with IBD, and I think in medicine 
as a whole, we learn that more studies are geared towards adults and less towards kids. And, so kids 
kind of get a short trip when it comes to some of the clinical innovations.
And, some kids’ diseases are managed really well with standard therapy that you and others apply 
in clinic, but those with more severe disease sometimes don’t respond as well and they don’t end 
up growing to their full potential, thus handicapping them in some ways for the rest of their lives 
potentially. Some continue to suffer and experience symptoms that could be debilitating and 
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certainly annoying and rob them of quality of life. Others get more severe complications and it 
requires surgery and sometimes multiple surgeries. So, there’s clearly a need to have better therapies 
that control symptoms, that create remission, especially for kids who are unfortunate enough to have 
more severe presentation and disease courses.
So, it’s a lifelong disease, you guys don’t have a cure for this yet, and I think for pediatric IBD, in 
particular where kids are going to be living decades with Crohn’s or colitis, we really do need research 
to help us understand how to improve the odds for these kids living as healthy and as an eventful-
free life as possible.

Slide 8: Pediatric IBD Research: An Urgent Need
And, I really do just want to take a moment to underscore what David has said, and make the plug 
that pediatric IBD research has become an urgent need, and this is something that we, as a pediatric 
IBD community, can tackle together, and this really will take a partnership of patients and parents and 
family members and clinicians and researchers.
As David mentioned, historically there are very few IBD clinical research studies that focus on 
children. And, as such, kids and their families, along with their clinicians, have to make treatment 
decisions that is based on information that is provided largely from clinical studies and clinical trials 
done in adult populations. But, kids are different and without clinical trials that involve children, 
doctors might not fully understand the degree to which a treatment studied in adults will be  
effective in children.

Slide 9: What is Clinical Research?
Absolutely. So, we’re making a strong case why clinical research is important in IBD and specifically 
in pediatric IBD. So, what are we really talking about? I think people, when they think about clinical 
research, think about maybe one aspect of clinical research, where really there’s a broad array of 
clinical research endeavors that doctors and scientists can pursue. And so, it’s really fundamentally 
how we learn how to prevent, diagnose, and treat an illness. And, what we’re trying to do when we 
do clinical research studies is answer questions. Questions that by collecting data and looking at the 
information in a specified, organized approach can give us the guideposts we need to think about 
how to improve care.

Slide 10: What are the Steps to Performing a Research Study?
So, what are the steps for performing a research study? Like what’s the ingredients involved?

Slide 11: Diagram: Steps to Performing a Research Study
So, the first step is a question, like we said, what’s the thing we’re trying to figure out? So, the 
question may be how do we use diet to control IBD and we’ll go through some specific examples in 
a second. But, you have to start with a fundamental question, and then based upon that question, 
decide upon a study design. What’s the right way? There’s a menu of options of how we design 
studies and we’ll go through these but choosing one of those that’s most appropriate for the 
question that you’re asking is essential.
Then, you get into the nitty-gritty. Who are we going to study and how are we going to study them? 
Not all studies involve people. They may involve data. So, what is the methodology you’re going to 
use? These are integral to designing a comprehensive study that’s going to address the research 
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question, then coming up with the specifics of how you’re going to collect the data, and then analyze 
the data that you collect to answer the question as best as possible.
And, the next series of slides will take a deeper dive into each of these steps in the clinical  
research pathway.

Slide 12: Step 1: The Question 
And, we’ll start with Step 1, which is defining the question that a particular study is going to answer. 
And, this is probably the most important take-home message of our entire webinar. Really creating 
a clear question is the first step in every research study, and the question typically tries to answer 
whether a research hypothesis is true.
The research question focuses the information that a research study needs to provide. And, where 
or how do research questions come from? They might come from observations that clinicians make 
during the course of their clinical practice. A great research question may come from patients and 
families as they observe the course of the condition at home, as patients and families begin to 
experiment with things like diet and exercise and other lifestyle interventions, and get a hunch. And, 
the purpose of research is to translate that hunch into a specific question that can be testable over 
the course of a study.

Slide 13: Developing a Research Question
And, you know, it really is a structured framework that researchers use to develop a testable clinical 
question. And, often we use the PICO model, which is again a structured framework that provides 
an ability to define the question according to 4 domains. The P domain is the population or health 
problem to study. The I is the intervention itself or maybe it’s some other factor that might be related 
to the outcome of interest. We’ll get to the O part later. The C is the comparison strategy. And so, 
what are you comparing the intervention itself to. And, O is the outcome to be measured, whether 
that outcome is approved or affected or decreased.
And, I’ll give an example in the next slide of how to incorporate this PICO model into a  
specific scenario.

Slide 14: Example: Forming a Research Question Using PICO
And so, you know, let’s say you’re a research team and you’re interested in studying the role of diet 
in IBD. That’s far too broad, so you’ve got to be more specific. And so, specifically the team wants 
to know how effective the Specific Carbohydrate Diet or SCD is, in kids with symptomatic Crohn’s 
disease. That’s getting there, that’s getting a little bit more specific, but to be a testable research 
question you need to dive down into that a little bit further. And so, I’ve shown in the boxes to the 
right how to specifically apply that PICO framework. So, the population for this study might be 
patients ages 7 to 17 years of age with Crohn’s disease who have not yet started on a SCD. The 
intervention would be the SCD itself. And, the comparison or the C would be a regular or non-SCD 
diet. And, the outcome might be improving symptoms as measured by a validated Crohn’s disease 
activity index. And again, you need that specificity in each of the PICO domains in order to have a 
testable research question, which might read like this. In children with Crohn’s disease, is the Specific 
Carbohydrate Diet more effective than a regular diet in reducing symptoms?
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Slide 15: Diagram: Steps to Performing a Research Study  
Great. So, now that we have our research question, it’s important to go to research design and 
understand which design selection is appropriate for this particular question. 

Slide 16: Step 2: Study Design Selection
So, we’ve crafted a research question that, as Mike said, should be specific and answerable. So, once 
we have that question then we have to decide, well, what’s the best way to address it? And, it may be 
that 1 question could be addressed by multiple types of studies and a research team may decide upon 
one versus another. Another team may decide to do a different type of study. 
So overall, there’s 2 major categories of research study design. The first is called observational, and 
this is just exactly what it says. It’s sort of like a fish bowl. We’re going to see what happens, we’re 
going to observe, take notes, but we’re not going to intervene on what’s going on. So, an example 
may be let’s look at a clinical cohort of kids living with Crohn’s and see what happens over the next 5 
years and observe what their diet changes are, how they’re feeling on that diet, etcetera. And, we’ll 
go over this more in detail as we go through some examples.
A different type of study would be called interventional. I think when most people think about 
clinical research they often think about interventional studies, where something’s changed, some 
circumstance, whether it be a medicine or a diet or even a behavioral intervention, is applied. And, 
then you look for the consequences or repercussions of that intervention.

Slide 17: Considerations When Choosing a Study Design for Observational or  
Interventional Research
So, some things that researchers use when deciding upon a specific design are listed here. Feasibility, 
it may be great to think, well, I’d love to do this fish bowl and I’d love to watch people, but I just don’t 
have the data collected on some of the outcomes I care about. I’d love to see what happens in a 
cohort of 500 kids with Crohn’s – who are on a specific diet, but what if dietary information isn’t 
collected in that cohort? Then we’d have to start collecting it. So, what’s the feasibility of doing it? 
And, how efficient is it? Can I really do this given the resources that are available? It may be possible, 
but it may take years to find out if something that I think is going to lead to an outcome really will. 
So, is that feasible? And, is there funding oftentimes to make that happen? Bias is really important. In 
research, we use a scientific method and what we’re trying to do is figure out a very valid result. We 
don’t want there to be any biases that are intended or even unintended that we’re not measuring, 
that can lead to an invalid conclusion.
As I mentioned before, research is not cheap, and cost considerations can limit whether or not one 
study design is done compared to another study design.
And lastly, and again, we’ll get into this – ethical considerations. Some questions could be addressed 
by certain types of designs, but they’re just not ethical to pursue because they may put someone at a 
disadvantage that can harm them.

Slide 18: Two Types of Observational Studies
So, we talked about different research designs and observational studies are one of them. Even 
within observational and interventional studies, there’re subcategories. So, let’s talk about 1 type 
of observational study and this would be a cohort study. This is where a research team collects 
data from 1 or more groups, and we call those cohorts, so cohorts or groups of people, and they’re 
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following them prospectively. Now prospectively means we’re going to be following them over time. 
And, we want to learn more about, let’s say, exposure characteristics or risk factors that might be 
associated with a particular disease, or a different health outcome.

Slide 19: Two Types of Observational Studies
Another type of observational study is called case control. This is different. This is a little bit different 
than a cohort study, which is more like that fish bowl design. Here researchers are collecting data 
from a group of individuals who have the outcome of interest, and then compare them to another 
group without it. And, then you might be able to say, well, if Group A who has this outcome, who 
has this disease or this thing that we care about, what is different about them than the group that 
doesn’t. And, is that a hint at maybe something that differentiates these 2 groups of people that we 
can apply to understand more about that disease or outcome.

Slide 20: Example #1: Choosing a Study Design
So, I’m going to give a couple examples of how each of these types of observational studies or 
an interventional study might be used to answer a research question. And, the example research 
question that we’ll use is, do antibiotics increase the risk of getting IBD? And so, this isn’t a question 
about treatment or treatment effectiveness, it’s a treatment about etiology, you know, why, what are 
the environmental or other factors that lead to developing the disease to begin with.
And so, Option 1, one way of answering this question, would be to do a observational study, you’re 
sort of collecting data, and looking to see whether there is an association between your exposure of 
interest, in this case antibiotics, and the outcome of interest in this case, getting IBD. And so, if you 
were to use a cohort approach you would start off with healthy children, you might decide that you’re 
going to collect data by using a survey, and you’ll send the survey to children and their families every 
3 months, asking about antibiotic use. And, over time, some of those healthy children will develop 
inflammatory bowel disease. Most, however, will not. And, at the end of the study, you will analyze 
whether those that develop inflammatory bowel disease had different use of antibiotics than those 
that did not develop inflammatory bowel disease. And so, you can begin to see what an enormous 
undertaking it would be to conduct a cohort study like this.
Pediatric inflammatory bowel disease is rare. Because it’s rare, you might need to follow 100,000, 
maybe even half a million children for up to 10 years to develop enough data to analyze and answer 
your treatment question. So, if you’re following 500,000 people for 10 years, that’s an awful lot of 
surveys, an awful lot of money that it would take to pull that off, and you’d have to be really patient 
and wait a long time to get your answer. 
And so, as a result a lot of researchers will take what I’ll call a shortcut and use a different study 
design, a case control study. This is another type of observational study, where you’ll start off with 
finding cases of children who have already developed inflammatory bowel disease, and say, hey, you 
know, before you got the disease, did you use antibiotics and how frequently? And then, you’ll find 
another group of people who have not been diagnosed with IBD. Those will be called controls, and 
you’ll ask them the very same questions. And, what you’ll do is you’ll compare the use of antibiotics 
in cases versus the use of antibiotics in controls and begin to extrapolate a little bit on whether 
antibiotics increase the risk of getting inflammatory bowel disease. You’ll see that this is a much 
more efficient study design, but also has a few limitations, and we’ll get to that in subsequent slides.
And, of course, Option 3 would be an interventional study where rather than just following or 
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watching what happens naturally, the researchers would actually be intervening in some way 
or introducing that exposure and seeing what happens as a result. And so, in this example you 
would find healthy children, you would prescribe antibiotics to some and you would not prescribe 
antibiotics to other, and you would see whether those who were prescribed antibiotics were more 
likely to get inflammatory bowel disease. You can see that even as I’m talking, you’re probably feeling 
a little bit uncomfortable with this study design and I think that brings up some of the ethical issues 
surrounding an interventional trial and we’ll touch on some of those ethical issues later, and when it’s 
even appropriate or not to do an interventional study like a clinical trial.

Slide 21: Option 1 – Cohort Study
So, let’s delve into these examples in a little bit more detail. We spoke about Option 1, the cohort 
study, where we find healthy children, we send them surveys over time, we ask about what their 
antibiotic prescribing patterns were, and ultimately compare that in children who did go on to 
develop IBD versus those who did not. The advantage is that this is considered a relatively strong 
study design, but the disadvantage is, as we’ve already alluded to, is that it requires a lot of time and 
money and patients, and for a rare outcome or a condition like inflammatory bowel disease, you may 
need to follow a very large number of people for a very large time.
And finally, an observational study, including a cohort study, is subject to what we’ll call and define 
later, confounding. This is a type of bias or a type of systematic error in a study that could lead to a 
false conclusion. So, in the example that we’re dealing with, what if the household environment was 
different in patients who were more likely to be prescribed antibiotics than those who were less 
likely to be prescribed antibiotics, and what if there’s another factor in that household environment 
that was the true cause of inflammatory bowel disease. That third factor that we’re not measuring 
or accounting for is called a confounder, and it might lead one to falsely conclude that antibiotics are 
associated with or cause IBD, but in fact it really was that third factor or confounder. We’ll cycle back 
to this issue of confounding in a couple of slides.

Slide 22: Option 2 – Case Control Study
Option 2 again is this case control study or shortcut that I’ve already mentioned, where you find 
cases that have already developed IBD and you ask them about their exposure to antibiotics in 
the past, and you find controls who haven’t had IBD and you ask them the same questions about 
antibiotic exposure. As this slide highlights, that’s a much more fast and efficient study design and it 
can be really helpful if you’re studying a rare condition like IBD. But, one of the big problems is that 
this is not as strong or as rigorous of a study design. It really is a shortcut and it’s subject to a lot of 
different types of biases or potential errors. One would be called recall bias. And so, if data about 
the exposure, like antibiotics, is collected after the fact, the 2 groups might remember things a little 
bit differently. Some patients or parents might think that their IBD was caused by antibiotics and so 
when you ask the family of a patient about antibiotics, they may remember it a little bit differently 
than a group of parents of patients that have never developed inflammatory bowel disease. And so, 
it may be that the memory is different or is recalling things differently in a group of patients than in a 
group of controls.
Another issue, and we’re not going to dwell on this during this talk, is this concept of selection bias. 
But, if the control group isn’t carefully selected, then you won’t really be measuring the exposure 
of interest, in this case antibiotics, in sort of a fair comparison population. And, a lot of case control 
studies historically have drawn the wrong conclusion by sampling an inadequate control population.  
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Slide 23: Option 3 – Interventional Study (Randomized Trial)
Let’s move on to the interventional or randomized trial. And again, this would be one where you 
find healthy children, you prescribe antibiotics to some but not others, potentially in a randomized 
fashion where you’re literally rolling the dice and deciding which children are treated with antibiotics 
and which children are not, and then you follow them forward to see whether they get inflammatory 
bowel disease. The advantage is that this is the most rigorous design and it really gets at the heart 
of the issue of confounding that we spoke about when we described the cohort study. It eliminates, 
by doing this as a randomized study, it eliminates confounding and many of these other biases. The 
disadvantage is that it continues to require a lot of time and a lot of money and in fact even more 
time and more money than a cohort study. And, you can imagine that recruitment to a trial like this 
would be very challenging, perhaps completely infeasible. And again, for this example and potentially 
others, a trial may not even be ethical. A randomized trial really must be done in a situation where 
there is true equipoise about the value of a medication or an intervention, and only if that criteria is 
satisfied is a clinical trial the right study design and ethical study design. And, I’m going to ask David 
to talk a little bit more about this concept of equipoise.

Slide 24: Equipoise – Funny Word, Important Concept
Yeah, so equipoise, it is a funny word and as Mike pointed out, it’s a really important and key concept 
when we think about interventional studies. So, equipoise is a situation where there’s really agreed 
upon uncertainty that an intervention would be beneficial. So, many people may feel strongly that 
it is, but very many people may feel strongly that it isn’t an intervention that’s likely to work. And, 
when we have that balance, that’s really just fertile territory for doing a clinical trial where we test 
whether or not that intervention will work. This uncertainty, where we don’t really know the right 
answer in the absence of research, provides the basis that allows us to apply this intervention in a 
research setting. So, this lends itself specifically to new treatments, like a medication or a behavioral 
intervention, where we are changing a circumstance, but we’re doing so because we really don’t 
know whether or not it’s going to work. There’s no guarantee here at all. 
So, for example, the uncertainty of whether a newly developed IBD medication is just as good 
or even perhaps better than the care that’s available right now, provides justification ethically 
for a study like Mike talked about in his last example, where people with a flip of a coin could be 
randomized to the new medication versus standard of care. Because again, no one knows for sure 
whether or not the new medication is as good as or better than the standard of care that exists  
right now.

Slide 25: Confounding
Mike also mentioned another really, really important point that a lot of people don’t understand or 
appreciate, including many researchers, and it’s incredibly important because many times research 
is conducted and the results come out there and then it’s found out later on that there was some 
confounding element, and Mike gave some good examples of this, that maybe obviates the result 
and makes us really think about whether or not the results are valid. This extra factor is sometimes 
very insidious, and it may not be something that’s obvious when the researchers are conducting 
their study. And, the confounder is such that it’s something that is related to the outcome, but 
also related to the exposure. And, we can deal with this sometimes statistically by adjusting for 
confounding when we know that confounder’s there. So, if we know, for instance, in Mike’s example 
about antibiotics, that households that have the antibiotics, applied more readily to their children, 
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that there may be, let’s say, higher socioeconomic status of those folks. So, people who have more 
insurance, see more doctors, get more antibiotics. Compared to people who don’t get antibiotics as 
often for their kids. Well, we can look at socioeconomic status and adjust that in our analyses, trying 
to compare people who have similar socioeconomic status when looking at the outcome.
In randomized trials, a nice thing about them is with the flip of a coin there should be a nice balance 
between, let’s say, socioeconomic status or even unmeasured confounders that can help us interpret 
the results without that confounder playing a big role.

Slide 26: Confounding: Example
So, here’s another example. So, a team is launching a study to determine whether or not probiotics 
improve IBD outcomes, and the study compares outcomes in kids who are taking probiotics, and kids 
not taking probiotics. But, what if kids getting probiotics are more likely to be in families with higher 
incomes and have more medical insurance, just like we were talking about with the antibiotics. These 
are characteristics that also could influence whether or not this child is in IBD remission because of 
their access to care. Or what if kids with more symptoms are more likely to be prescribed probiotics. 
Those families are looking for answers, they’re treating their kids at home with probiotics, there’s 
a confounding element there where sicker kids may be getting probiotics, compared to kids who 
are doing well on their standard therapy. Again, there’s a confounding element that could lead to 
cloudiness of whether or not probiotics is directly related to the outcome that we’re studying.

Slide 27: How Randomization Deals With Confounding
So, this is where randomization comes in. This is why the field feels strongly that randomized studies 
are the gold standard for answering some of these questions. 
So, here’s another real-life example. This is the IMAGINE 1 trial and this compared 2 doses of an 
IBD medicine, adalimumab, maintenance therapy. So, this is keeping kids under control with their 
Crohn’s disease. So, it started out where kids with active Crohn’s disease were given the drug at an 
induction dose, so at a higher dose, to get their IBD in remission, and then randomized to stay on a 
higher dose of the drug versus maintaining a lower dose. And, a lower dose is more cost-effective 
and there’s less toxicity if you use a lower dose than a higher dose, but we don’t know whether or not 
lower dose may lead to greater incidence of loss of remission. Importantly in this trial kids who had 
previously been on infliximab could enter the study. So, that wasn’t an exclusion. And, Mike talked 
a little bit before about selection. So, prior infliximab experience, though, could reduce response to 
adalimumab, so getting infliximab and then being exposed to it, maybe developing antibodies to that 
drug, could cross-react with adalimumab, blunting the adalimumab response. So, in this example 
previous experience with infliximab is a confounder. With randomization, though, you should have 
a good balance because you’re flipping the coin. In both groups, what proportion have infliximab 
prior exposure. And, when we look at the data from this trial, that’s exactly what happened. Forty-
three percent of the kids in the high-dose group and 45% of the kids in the low-dose group, which is 
pretty similar, had prior infliximab exposure. If there was an imbalance, and with a large enough study 
the chances of an imbalance go down, if you had only 25 people in a study you could see there’d 
be greater opportunity for an imbalance than if you had 250 people in a study, but if there was an 
imbalance with previous infliximab exposure, that could have been a confounder that would really 
make it hard to understand whether or not high-dose versus low-dose adalimumab was effective.
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Slide 28: Diagram: Steps to Performing a Research Study 
Okay, so I think the next step in our clinical research pathway, once you’ve decided which study 
design you’re going to employ, will it be an observational, will it be an interventional, is really to  
then drill down a little bit further and think about who it is that you’re going to study and where  
are you going to draw your sample from, or what source of data are you going to use to conduct  
your analysis. 

Slide 29: Step 3a: Sample Selection
It would be great if a single research study could include everyone with the condition or with the 
specific sort of area that the study is focused on, but that’s simply impossible. And so, whenever 
you’re doing a study you have to select a sample of people who you hope will be representative of 
the type of patients that researchers want to learn about. 
How many patients do you include? That’s based on a concept called the sample size, which is 
abbreviated statistically as N. And, that defines the number of people that need to be enrolled in a 
study. There are a number of factors that lead to a sample size determination that are beyond the 
scope of today’s webinar, but in general the important part is that you want to know how many 
patients you need to include in a study, so that in the end of the day when you collect all of the data 
you can answer that study definitively, rather than shrugging your shoulders and saying, you know 
what, we might have the right answer or, you know, gosh, if we just enrolled a couple more children 
the answer would be more definitive. You want to start your study with proper planning, so that you 
can answer the question that you set out to answer with a high level of confidence.
And again, because you can’t sample everyone, you need to draw a specific sample for your study. 
And, how do you select that sample really impacts the conclusions that you’ll draw from the study. 
In the most ideal world, you’ll draw a random sample of patients that would fit the target population 
that you’re wishing to study, but in the real world, in a practical world, we’re often sampling based on 
convenience. I’m doing a study at 3 hospitals and I’m enrolling the patients that are followed at those 
3 hospitals and what I need to ask myself as a researcher is, you know, do those patients who I’m 
enrolling at my 3 sites, do they represent the larger population of patients who are facing a particular 
clinical decision. And so, the sample selection is really important in knowing not only how many 
patients need to be involved in a clinical research project, but how I can interpret the findings of  
that project.

Slide 30: Step 3b: Outcome Selection
Another issue, and one of the nuances of study design, is the outcome itself, the O in the PICO 
framework. And, that outcome must be very specific, defining a specific measure at a specific time 
point. And unfortunately, when you’re designing a clinical study, you can have maybe one primary 
outcome and a couple of secondary outcomes. And so, you really do need to focus. If you study a 
million different outcomes, then you wind up having a study that produces a lot of noise. And so, the 
more selective you can be in honing down the outcomes at the design phase, the more reliable your 
results will be at the end.

Slide 31: Choosing a Sample & Outcomes
So, here’s an example, going back to our example of the Specific Carbohydrate Diet. You’ll define 
your sample of patients, again, having the disease Crohn’s, having ages 7 to 17 years, and maybe 
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you’re looking at moderate-to-severe disease itself. And, then you collect data based on a specific 
symptom index, called the Crohn’s Disease Activity Index, at specific time points, say, at 6 weeks and 
3 months after initiating the diet or whatever other intervention you’re studying.

Slide 32: Diagram: Steps to Performing a Research Study 
Great. So, next we move to data collection. And, data collection may be one of the more boring 
aspects of clinical research, but it is probably the most important. And, that’s because what we’re 
talking about are the data that are going to be used to make comparisons, to make inferences, and 
come to conclusions. And, if the data aren’t collected in a way that’s rigorous, where there’s not 
fidelity to a specified protocol, then garbage in and garbage out. And, you may not be able to answer 
the question, even if you have a perfect design and you selected the right population. 

Slide 33: Step 4: Collect the Data
So, there is a real strict set of rules that are developed by research teams, regardless of the type 
of study design that’s selected, where the data are collected in a specific and standardized way, 
where there’s no bias that could be introduced, or subjectivity, there’s checks on those data, quality 
assurance, to make sure that the data’s collected the way that it’s supposed to be and making 
corrections when it’s not, and in cases like interventional treatment trials, we may even use some of 
those data early on to make sure that the study continues to have that equipoise and that there’s 
still an ethical balance for allowing the study to continue. And, an independent group of people, 
of experts, outside the study, may even look at preliminary data to determine that there’s not big 
differences, even before you achieve your sample size or the duration of time that you’re going to 
be studying something, to make sure that it’s still ethical to move forward with that study. So, data 
quality has to be good from day one all the way to the end of the study.

Slide 34: Diagram: Steps to Performing a Research Study
One of the last steps, of course, are analyzing the data and then determining how significant the 
results are. 

Slide 35: Step 5: Analysis and Significance
So, statistical methods are applied in every study to understand what the data mean. And, there’re 
some key points here and terms that I think all of us who care about clinical research in pediatric IBD 
have to be familiar with and ask questions about when interpreting data from any study.
One is power. And, Mike alluded to this when he was talking about the sample size and that N. So, 
power is a study’s ability to truly detect a statistically significant difference between outcomes of 
different interventions. And, this statistical power is based upon the number of people in the study, 
that sample size, and the number of outcomes experienced by people who receive the intervention. 
And, this is a really key point. We can do a trial of a new drug versus old therapy, but if we only enroll 
at an extreme, let’s say 20 people, are we really going to be sure that anything we see is not due to 
chance. And, to understand that if there is a difference between the old drug and the new drug, that 
it’s really due to the efficacy of the new drug, we really need a larger sample.
We also need to select people who are going to have the outcome of interest. If you have a very, 
very, very rare event, you’re going to need more and more people to have that event occur and see 
differences between the 2 arms. And, I think that’s intuitive to all of us.
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The statistical significance is really key, too, and it’s used to determine whether the study findings 
are likely to be true, or whether they occurred by chance. If you have 250 kids in 2 arms of the study, 
so 500 kids altogether, and 250 in 1 arm, 250 in another arm, and there’s only 1 outcome difference 
between the 2-study arms, and the outcome is rare, is that significant, is it not significant? This is 
where statisticians can help us understand the magnitude of the difference that we have to see to 
understand that it’s probably not something that just sort of happened by chance alone.
Different than clinical significance, because clinical significance really translates to what are the 
differences that we’re seeing that would really practically influence care in the clinic. And, sometimes 
you can have something that’s statistically significant, especially in very, very, very large studies, that 
are well powered, in fact over-powered, to detect very small differences between Drug A and Drug 
B, but if Drug B is highly, you know, much more expensive than Drug A, we might say, well, there’s 
statistical significance there, there was a few more remissions compared to the other group, but 
that does translate into clinical significance. So, there’s lots of examples where there may be some 
difference between statistical significance and clinical significance. 

Slide 36: Turning Research Into Clinical Practice
And so, you’ve done your study, there is a both statistically and clinically significant finding, in 
other words, this study has the ability to be applied in practice in a way that matters to patients 
and families and can improve the outcomes of kids with IBD.  Then what? How do we turn that 
research study into clinical practice that ultimately will benefit those living with the condition? After 
the completion of the study, the knowledge gained must be both disseminated and implemented. 
Dissemination means getting the word out and implementation means taking action. And, I think 
in both of these processes, of both dissemination and implementation, this is a way where the 
medical community and the patient community can really come together to get research into 
practice quicker. So, how do we disseminate and implement on the medical side of things? Study 
findings are presented at scientific meetings and published in medical journals. The next step is that 
these findings are incorporated into practice guidelines, algorithms that clinicians can follow in the 
everyday practice of taking care of kids with this condition.
But, more than that, quality improvement can be used to ensure that all patients are being treated 
based on current professional knowledge. Can we use things like decision support, so that when data 
is entered into an electronic health record, there are real-time prompts that come up to say, hey, 
provider, did you know that this patient could benefit from this new research finding, you might want 
to incorporate that into your practice.
So, that’s the medical side of dissemination and implementation. What about the patient and 
caregiver side? When important findings are published in medical journals, they can also be released 
in the lay press, on the web, and increasingly through social media. They can be disseminated to 
patients and families through the development of educational materials and programs, including 
those that are put out by the sponsoring organizations for this program. And, even more importantly, 
how can we take that research finding and develop it into a shared decision-making tool, so that 
patients and their families can be well prepared to ask good questions of their physicians and decide 
whether this new research might be appropriate to the care of that individual child and family. So 
again, it’s not only getting the word out there, but implementing it in a way that patients can benefit 
right here and right now.
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Slide 37: Other Things to Know About the Clinical Research Process
I’m going to switch gears a little bit and along with David, sort of take us to the final portion of our 
webinar today, sort of a potpourri of other things that patients and families need to know about their 
clinical research process. 

Slide 38: Informed Consent
And, I’ll start with this notion of informed consent. And so, before any patient and their family agrees 
to participate in a research study, we have to go through a rigorous process of informed consent, 
because in the end of the day being part of research is optional and it’s a choice. And, it’s this rigorous 
process of informed consent that allows a potential study participant to learn about the research, 
about why the research is being conducted, and what it means if you’re a participant in that study 
and make a truly informed choice. This is more than just signing on the dotted line of a sheet of 
white paper. It really is a learning process, so that a person and a family can learn about why that 
study is being done and what the benefits of that study will be, either to the individual patient or to 
society at large. And, the consent process builds in opportunity to ask questions of the research team 
and it really is only when a participant has received all of the required and requested information that 
the official sort of signing of the consent should happen.

Slide 39: Informed Consent/Assent for Kids
And so, what about children? So, for the informed consent legally a patient or guardian must 
sign permission for a child to be part of that research, but it’s also really important that children 
understand the research process as well. And so, children who are old enough and able to understand 
the study are also asked to give their verbal or written assent to participate. In some instances, 
if a child is sick or is too young, it may be possible to proceed with the research without signing 
assent, but by and large we want children to be informed and be active members of the decision to 
participate in a study.
Really important, informed consent is not a contract. A participant is always free to stop participation 
of a study at any point in time.

Slide 40: Institutional Review Board (IRB)
The other notion that really gears at the ethics of participating in clinical research is the concept of 
an IRB or Institutional Review Board. And, this is an external committee of persons with relevant 
experience and expertise, that is responsible for making sure that human subjects are protected 
during their participation in a research study and that the research being conducted meets all of the 
basic requirements of the federal regulations for research. This really gets at, is the study ethically 
an appropriate study.  Will the knowledge be gained in the study outweigh the risks of participation, 
whatever those risks may be. Based on all of this information, the IRB, this independent body, will 
review and approve or disapprove of a study. But, no matter how much planning goes into a study 
itself, certain things happen over the course of the conduct of a study, and so every year that same 
IRB needs to look at the study, look at what’s transpired over the last year, and make that decision 
about whether that study should be allowed to continue as is or whether there’s any changes to the 
study protocol that should be made.
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Slide 41: Placebo
So, another really important concept is the placebo and I think placebo is a loaded term. And, 
sometimes people don’t really understand how placebos are used. And, informed consent and IRBs 
really deal with this as well because I think they make more transparent how this is going to be used 
and why they’re used. I think all of us understand that placebo is a control, that this is something 
that is given to people to try to understand whether or not there’s a real effect going on, because 
there is this thing called the placebo effect. And, the placebo effect, of course, is when there’s a 
benefit produced by an intervention that really has nothing to do with the inherent properties of 
that intervention. So, we think of this most commonly in the context of medication, that there’s a 
new medication. If we only studied it, let’s say, in 1 arm, 1 group of people, and we gave everyone the 
medication and we saw that 20% of people got better, felt better with that medication, is it really the 
inherent properties of the medication that did that, the molecules that are in there being active at a 
biochemical level, or is it people just felt better because they were taking something. You really can’t 
tease this out unless you have a group of people who get a placebo, who don’t really know whether 
or not they’re getting the active drug. That would be the best way to determine that.
So, they provide a control situation that an experimental intervention or treatment that we design 
can be compared to. But, really important, there are ethical considerations for using placebos and I 
think those are somewhat obvious.
First of all, participants must be informed that they might be receiving a placebo. It’s unethical 
to conduct a study where people don’t understand that there could be a sham and that there’s a 
possibility that they may get an intervention for which we know for sure there should be no benefit 
other than the placebo effect. And so, we can’t use placebos in treatment studies where there’s a 
standard of care that’s known to be effective. You can’t say to somebody with active Crohn’s disease, 
well, I’m going to give you an active new drug that we think might be active, and an inactive therapy, 
when I have on the shelf what I know to be as an active therapy. That’s unethical. So, we can give you 
a placebo in addition to the standard of care, to see if it adds on top of the standard of care, given 
alone. But, we can’t substitute standard of care with a placebo, that wouldn’t be humane.

Slide 42: How are Participants Recruited for a Clinical Research Study?
So, another important element is recruitment. And, Mike again mentioned selection and making sure 
there’s not selection bias, and I think it’s really important that we understand how people learn about 
clinical trials, how they learn about clinical studies in general, and how they could be recruited in an 
informed way.
So, there’s a bunch of different approaches to trying to make folks that are eligible for a study 
potentially aware of a study. Study teams may spread the word about the study through 
advertisements. These can be on the internet, they could be in the healthcare providers’ clinics. 
Healthcare providers themselves may talk to candidate patients and families about being in a study. 
If someone’s interested in a research opportunity and they’ve discussed it with their doctor, they can 
discuss then enrollment with the research coordinator or the research team, as an on ramp to the 
study process.
There’s also really helpful websites including clinicaltrials.gov, which is searchable, and also at trials.
crohnscolitisfoundation.org, that specifically lists more information about IBD-related studies. So, 
more and more, especially with social media and the internet, there’s opportunities for folks to find 
out about clinical research opportunities that may be of interest to them.
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Slide 43: What Should I Ask Before Considering Joining a Clinical Research Study?
So, really key, and again as a parent whose child has been involved in clinical research, I think it’s 
important that all of us have a list of questions that we would ask before doing a clinical research 
study of any type. And, I think going through this webinar, you’re already armed with a lot of 
information, a lot of questions, that probably most people don’t ask. Foremost, what is the purpose 
of the study, what are you really trying to accomplish here, what’s the research question? Why do 
you think that this approach that you’re taking is going to be the most effective? Who’s funding this? 
I think we again try to make sure that the research that we do is free of influence and bias, but we 
know that sometimes the study is funded by, let’s say, a drug company or the maker of a device. 
There may be some inherent bias within that study design that you should be aware of. So, I think 
asking who funds the study may be important for you making the decision about whether or not to 
have your child join the study.
Who’s approved the study, who’s reviewed it? Is there an IRB? Is it an IRB at the site where you’re 
enrolling or is there an IRB offsite that’s doing that? Who’s in charge of that?
And, how are study results and safety being checked? Is there an independent board that’s looking 
at these data, if it’s an interventional study. How’s that happening? Will I find out the results of that? 
And importantly, how long will the study last? Sometimes we’re really interested in getting into a 
study, we’re excited about that, but we may not understand how long the study’s going to go on for 
and it’s now 6, 8 months, a year, and you’re wondering, well, how long does this last for because I 
don’t really remember that from when I first entered the study. Find out beforehand.
Importantly, what are the risks? This is probably one of the most important things you could find out. 
What are the problems with being in a study that potentially can arise? If it’s an interventional study 
of a drug, clearly you want to know about the side effects. Sometimes risks can be more subtle. Am 
I going to get an X-ray? Well, is that X-ray going to involve high dose of radiation or a low dose of 
radiation, what’s the risk of that radiation exposure? So, there could be some more hidden or subtle 
risks that you’re not appreciating. You’re going to take blood. Well, how much blood are you going to 
take? And, how do the risks compare to the potential benefit? Especially if there’s an intervention of 
a new medication and you’re already doing okay, well, what does this new intervention going to do to 
expose me or my child to new risk above and beyond what I’m already dealing with?
Will there be any costs to me? The study may draw blood for research purposes, but some of the 
standard laboratories may not be covered and you’ll be billed for them. Is that going to add any cost 
to you? Really important to figure that out. Similarly, are there extra visits, do I have to travel, park, 
spend money to get there, spend time to do visits above and beyond what I would do for clinical 
purposes?
Or, what about procedures? Are there going to be more interventional scopes, are there going to be 
more tests above and beyond standard of care? I need to know about that.
And, really important, I think that gets missed oftentimes is what are the results and when the results 
are available, when will they be given to me? So, another thing that’s really important is finding out 
the results of a study. When will those be available to me, how are you going to disseminate this? If 
you publish this in a journal that I never ever see, how will I find out what my contribution led to? And, 
I think Mike pointed this out before, with the slide on dissemination, more and more, especially I think 
in pediatric IBD, we place a premium on researchers sharing their results through the venues that 
he’s mentioned, to make sure that people understand new data, especially if they were involved in 
the research study themselves.
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Slide 44: Final Thoughts
So, some final thoughts. Clinical research I think we’re trying to make a strong case, is important. 
It helps the greater IBD community understand aspects of Crohn’s and colitis that we just don’t 
understand right now. And, the goal is to develop effective prevention and treatment interventions, 
therapeutic interventions, to obviate the suffering caused by these diseases. Clinical trials are clearly 
the most rigorous method of evaluating treatment effectiveness and safety, they’re not always 
appropriate given the research question. By participating in clinical research and in clinical trials, 
patients and their families directly contribute to the future of IBD care and in turn can help not only 
potentially themselves, but maybe moreover other families and other patients in the future.

Slide 45: Where Can I Find More Information?
So, Mike mentioned this before and I think it’s important to go over again. There are great resources 
out there. The Crohn’s and Colitis Foundation has websites that I think are really important and here 
you see some. And, then also, clinical trials information is available through the National Institutes of 
Health, the federal institute that provides information and funds research. There are some clinical 
trials frequently asked questions that are also listed there. Some other 101 activities from Crohn’s 
and Colitis Foundation. And also, some really good video resources about medication and equipoise 
that we talked about. And, treatment studies that are listed there as well, that I think would be 
beneficial for people to view and that are pretty short.
So, thank you for your attention. 

Slide 46: Title Slide/End
Yes, thank you very much for joining us on this webinar. And, I’d like to leave with the notion that  
we really are a pediatric IBD community of patients and parents and docs and researchers. And, it is 
only through clinical research and the dissemination and implementation of clinical research findings 
that we will lead to better treatments and better outcomes and ultimately a cure for patients with 
these conditions.


