CLINICAL TRIALS
______________________________________________________________________________
OVERVIEW
	Participants will learn about the purpose and major aspects of clinical trials. They will conduct a mock clinical trial as a group.   
CONCEPTS
National Science Foundation Standards
Standard A: Science as Inquiry 
Abilities necessary to do scientific inquiry
· Identify questions that can e answered through scientific investigations
· Design and conduct a scientific investigation
· Use appropriate tools and techniques to gather, analyze, and interpret data
· Develop descriptions, explanations, predictions, and models using evidence
· Think critically and logically to make the relationships between evidence and explanations
American Association of Science Benchmarks
Benchmark 12: Habits of Mind
A. Values and Attitudes
· Know why it is important in science to keep honest, clear, and accurate records
· Know that hypotheses are valuable, even if they turn out not to be true, if they lead to fruitful investigations.
· Know that often different explanations can be given for the same evidence and it is not always possible to tell which one is correct
C. Manipulation and Observation
· Read analog and digital meters on instruments used to make direct measurements of length, volume, weight, elapsed time, rates, and temperature, and choose appropriate units for reporting various magnitudes. 
OBJECTIVES
After this lesson, students will be able to:
1. List and describe the major types of clinical trials
2. Describe the general process of a clinical trial 
3. Discuss the role of informed consent
4. Describe the three major phases in a clinical trial 
5. Outline and implement a clinical trial at a basic level
MATERIALS
“Clinical Trials” powerpoint

Energy Supplement Clinical Trial Activity:

Clinical Trial Scenario
Clinical Trial Protocol
Two different flavors of jelly beans of the same color

Sports Medicine Clinical Trial Activity:

Clinical Trial Scenario
Clinical Trial Protocol
Pencils/pens
Extra paper
Measuring tape
Duct tape or a tape that can be used to mark a starting point for the long jump
Stop watches
Things to hold that add weight, like a bookbag with books, or a weighted vest
Other items related to any additional ideas you come up with

PROCEDURES
1. Present background information. 
2. Depending on the number of participants, you may decide to divide them into two separate groups. It may be best, however, to keep them in one large group so that they can have a larger data collection sample size. 
3. There are two clinical trial scenarios that you can use: Energy Supplement or Sports Medicine. Read through each and then select the one you would prefer to use. 
4. Distribute copies of the Clinical Trial Scenario to participants and read aloud while they follow along. 
5. Distribute copies of the Clinical Trial Protocol and read through with participants. Answer any questions. Make sure to point out the selected variables that participants will use to guide their study. Also, indicate to participants that as a group they will need to decide on an additional variable to add to the study.
6. Using the Clinical Trial Protocol participants should work together to outline their “study”. 
7. Participants should implement their planned protocol. 
8. Upon completion of the “clinical trial” the participants should work together to complete the final two sections of the protocol. Here, the group can work together as a whole or you may want to break participants into smaller groups to brainstorm.
9. Have groups or a group representative present their ideas. 
10. In conclusion, inform participants that with a master’s degree, PhD, or MD they can do research on any topic they want as a career. 

BACKGROUND

	A clinical trial is a biomedical or health-related research study that uses human beings and follows a previously defined protocol. A protocol is a study plan that details what researchers will do in the study. It describes what types of people may participate in the trial; the schedule of tests, procedures, medications, and dosages; and the length of the study. Following the protocol is very important to research and making sound conclusions based on the data.



Types of Clinical Trials
 
Interventional studies: in this type of study, the investigator assigns research participants to a treatment or another intervention and their outcomes are measured. 

Observational studies: here, individuals are observed and the variables of interest are measured by the investigators.

Treatment trials: in this type of study, researchers are testing experimental treatments, new combinations of drugs, or new approaches to surgery or radiation therapy.

Prevention trials: researchers are looking for better ways to prevent disease in people who have never had the disease or to prevent a disease from returning. These approaches may include medicines, vaccines, vitamins, minerals, or lifestyle changes.

Diagnostic trials: these studies are conducted to find better tests or procedures for diagnosing a particular disease or condition.

Screening trials: here, researchers test the best way to detect certain diseases or health conditions.
Quality of life trials (or Supportive Care trials): researchers explore ways to improve comfort and the quality of life for individuals with a chronic illness.
What Happens During a Clinical Trial?
The clinical trial team includes doctors and nurses as well as researchers, social workers and other health care professionals. Informed consent forms are gathered before participation can begin. Researchers check the health of the participant at the beginning of the trial, give specific instructions for participating in the trial, monitor the participant carefully during the trial, and stay in touch after the trial is completed. Some clinical trials involve more tests and doctor visits than the participant would normally have for an illness or condition. For all types of trials, the participant works with a research team. Clinical trial participation is most successful when the protocol is carefully followed and there is frequent contact with the research staff.
Informed Consent
	The research team provides an informed consent document that includes details about the study, such as the purpose, duration, required procedures, key contacts, and risks and potential benefits of participation. The participant then decides whether or not to sign the informed consent document.
Phases of Clinical Trials
	Phase 1 involves the testing of a new drug’s safety in the human body. Here, only a small number of healthy volunteers is needed. During Phase 2 the researchers test for effectiveness and dosage in several hundred patients. Often there are 2 groups involved: the active treatment group and the control group that receives a placebo. A control group is the standard by which experimental observations are evaluated. One group of patients will be given an experimental drug or treatment, while the control group is given either a standard treatment for the illness or a placebo. A placebo is an inactive pill, liquid, or powder that has no treatment value. In clinical trials, experimental treatments are often compared with placebos to assess the experimental treatment's effectiveness.
	Phase 3 involves measuring the drug or procedure against the best standard treatment. This is the last phase before submission to the FDA for approval. The ethical and legal codes that govern medical practice also apply to clinical trials. The trial follows a carefully controlled protocol. When researchers report the results of the trial at scientific meetings, to medical journals, and to various government agencies, individual participants' names will remain anonymous. This means that no names will be reported. 
What are the benefits and risks of participating in a clinical trial?
	The benefits include such as playing an active role in one’s own health care; gaining access to new research treatments before they are widely available; obtaining expert medical care at leading health care facilities during the trial; and, helping others by contributing to medical research. Potential risks include: serious or even life-threatening side effects as a result of experimental treatment; the experimental treatment may not be effective for the participant; and, the protocol may require more of one’s time and attention than would a non-protocol treatment, including trips to the study site, more treatments, hospital stays or complex dosage requirements.
Who sponsors clinical trials?
	Organizations or individuals such as physicians, medical institutions, foundations, voluntary groups, or pharmaceutical companies sponsor clinical trials. Additionally, federal agencies such as the National Institutes of Health (NIH), the Department of Defense (DOD), and the Department of Veterans Affairs (VA) sponsor clinical trials. These trials can take place in a variety of locations, such as hospitals, universities, doctors' offices, and community clinics. You can check out current clinical trials at the University of Kentucky by visiting the following website:  http://www.mc.uky.edu/research/pages/currentstudies.htm.
 

Clinical Trial Scenario: Energy Supplement
	You are a researcher that has been working with a pharmaceutical company for many years to create a new, tasty, natural supplement that will give people increased energy for up to five hours. Last year, you and your research team tested this natural supplement on a small group of people. You are now ready to begin the next phase of your clinical trials. 
· Do you remember what the next phase of the clinical trial is called? 
· What type of clinical trial do you think this is?
You have two different types of “pills” to work with today. Pill A is the pill that has your supplement in it. Pill B is the pill that looks like your supplement, except it is only made of sugar and does not have any real vitamins, minerals, or herbs in it. 
· Pill B is called a what?
	Using the scenario, you will be conducting the first stage of your treatment clinical trial today as a group. We will provide you with some guidance, but as a group, you will have to make some of the decisions on your own. 

First, you should develop your clinical trial protocol. If you look at the other sheet we have given you, you will see some guidelines to help you. 

Second, decide who will be the data collector. The data collector will be responsible for developing any surveys or data collection tools that will be used to record the information you get from each participant. This person will be responsible for recording all data accurately. 

Third, you need to decide who will be your project coordinator. The project coordinator has two major roles: 1) to make sure that each person is doing what they are supposed to do; 2) to make sure that people in the same groups receive the same treatments.


[bookmark: _GoBack]CLINICAL TRIAL PROTOCOL: ENERGY SUPPLEMENT
Research Question
Your research question or questions will be used to guide your clinical trial and procedures. It will help you know why you are doing this study and it will help you decide what variables you need to measure. To help you, think about these questions: What is it that we are trying to figure out? Is there anything else you would want to know about your new supplement before it is mass produced and available at stores for purchase?
Research Questions: 




Hypothesis
Most of you are familiar with hypotheses. You will need to make a hypothesis about each research question. To help you, look at each question. What do you expect to happen or what do you think the answer will be? Write one hypothesis statement for each question, using a complete sentence.



Target Population
You need to define your target population. The target population is the group of people that are important to your study. Some things to consider when determining your target population include: who has the characteristics you need to give you the information you need; what ages will you include; will you include both males and females; do they have to live in any particular area; do they have to make a certain amount of money or work a certain type of job; how many people should you have in your study?
Target Population: ______________________________________________________________
______________________________________________________________________________



Variables of Interest 
Researchers usually pick variables or factors that give them information to answer to their research question(s). To help you pick a variable, think about how you would know that your hypothesis was supported? Also, keep in mind that you have two different types of pills you could use in this study. How could you use these two pills to answer your research question? Do you remember what a control group is? 
Variable(s): 


Sample
Researchers usually cannot include every single person they want to target in the study, so they use a sample. Today, your classmates will serve as your sample. If you’re using a control group, how will you decide who goes into which group? Should you randomly assign them to a group or is there some other way you want to decide? 

Setting Up Your Study 
What is the best way to get the information that you need? What should you do? How are you going to keep track of the information you get from your participants? 
Researchers usually keep the names of the participants a secret, so they assign each person a code, often a number. However, for today, you do not have to worry about doing that. 
You also need to decide how you are going to record your data. You want to make sure that it is organized. You also want to make sure that all of one person’s data stay together. As a group, decide the best way to format your data collection tool.
Before your participants start doing things in your study, you usually give them a document that explains the study and what they are expected to do and what could happen if they participate. Do you remember what this is called?
Data Entry and Analysis
Most researchers use special software to analyze their data. For this project, however, you will have to use your math skills to calculate means or sums or whatever you think is the best way to look at your data.
Conclusions and Application of Your Findings
After you have analyzed your data, you need to review it in light of your research questions. Did you confirm your hypotheses? What do these findings mean? Based upon your data, what would you conclude about how well your supplement works? Do you think this supplement should go on to Phase 3? 
Clinical Trial Scenario: Sports Medicine 
	You are a new doctor in sports medicine. You regularly see athletes that have been injured, especially during competition seasons. A lot of your track and field patients have talked about wanting to improve their long jump scores after injury. While there are a lot of treatments available, none of them have worked well for your patients. In order for you to develop a new rehabilitative treatment for your clients, you first need to determine what factors affect their long jump performance. 
	You will be conducting the first stage of your diagnostic clinical trial today. We will provide you with some guidance, but as a group, you will have to make many of the decisions on your own. First, you should develop your clinical trial protocol. If you look at the other sheet we have given you, you will see some guidelines to help you. Second, decide who will be the data collector. The data collector will be responsible for developing any surveys or data collection tools that will be used to record the information you get from each participant. This person will be responsible for recording all data accurately. Third, you need to decide who will be your project coordinator. The project coordinator has two major roles: 1) to make sure that each person is doing what they are supposed to do; 2) to make sure that people in the same groups receive the same treatments.


CLINICAL TRIAL PROTOCOL: SPORTS MEDICINE 
Research Question
Your research question or questions will be used to guide your clinical trial and procedures. It will help you know why you are doing this study and it will help you decide what variables you need to measure. Since this is a semi-structured activity taking place in such a short amount of time, your variables have already been selected. However, how you choose to word your research questions is up to you. Use the variables listed below to help you write your research questions as a group. 
Research Questions: 





Hypothesis
Most of you are familiar with hypotheses. You will need to make a hypothesis about each research question.






Target Population
You need to define your target population. The target population is the group of people that are important to your study. Some things to consider when determining your target population include: who has the characteristics you need to give you the information you need; what ages will you include; will you include both males and females; do they have to live in any particular area; do they have to make a certain amount of money or work a certain type of job; how many people should you have in your study?
Target Population: ______________________________________________________________
______________________________________________________________________________
Variables of Interest 
You need to decide what variables or factors you’re going to look at to give you answers about your research question. You need to decide if you want to use a control group for each variable, meaning, do you want to have a group that does not get the treatment to compare to a group that does get treatment? Also, you will need to decide if you want to randomly put people into a group or if you want to use certain characteristics to decide which group they will be in. We are going to provide you with some variables and as a group; you need to add at least one more:
	VARIABLE
	CONTROL GROUP
	RANDOMIZED

	Weight
	Yes or No
	Yes or No

	Running start
	Yes or No
	Yes or No

	One leg jump vs two leg jump
	Yes or No
	Yes or No

	Running start distance
	Yes or No
	Yes or No

	Running start time
	Yes or No
	Yes or No

	Fatigue
	Yes or No
	Yes or No

	Your variable
	Yes or No
	Yes or No

	Outcome variable: Long Jump Performance (this is what you want to measure)



You will also need to decide if and how you are going to change the variables in order to see how they impact long jump performance?
Weight:
Running start:
One leg jump vs two leg jump:
Running start distance:
Running start time:
Fatigue:
Your Variable: 

Data Collection
You also need to decide how you are going to record your data. You want to make sure that it is organized. If there are different levels of each variable, say for instance, different weights that you use, you need to make sure you clearly label your weight categories so that your data can be recorded in the appropriate place, with the appropriate person. You also want to make sure that all of one person’s data stay together. In order to keep the person anonymous and to make sure that all of the person’s data stay together, you should assign each person a code. If you use more than one data collection sheet, make sure that each sheet has the person’s code on it. As a group, decide the best way to format your data collection tool.
Data Entry and Analysis
Most researchers use special software to analyze their data. For this project, however, you will have to use your math skills to calculate means or sums or whatever you think is the best way to look at your data.
Findings and Conclusions
After you have analyzed your data, you need to review it in light of your research questions. Did you confirm your hypotheses? What do these findings mean? 
Using your findings
Based upon your data, what types of things would you focus on to help your long jump clients improve on their performance?

 


