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Is the Data Dirty or Clean?Is the Data Dirty or Clean? 

Part I – Dirty Data 

Te following three activites should be completed outside of class time. 

Activity 1: Refect on Experience 

Refect back to the last time you made a decision about your health. Maybe it was a decision about whether or not to 
go to the doctor, take an over-the-counter pain reliever, or try a new diet. 

a. What factors played a role in this decision?

b. Did you talk to anyone? If so, who?

c. Did you do some research or look up some information? If so, where?

d. Who or what do you trust when it comes to your health?

e. Write down a few notes describing your decision making process.

Activity 2: Watch the Videos 

Watch the video titled “What is Pseudoscience?” at <https://youtu.be/s-ifrwJ8xQE>. Use the information in the video 
(and other sources if you’d like) to defne the following terms: 

a. Science:

b. Pseudoscience:

Now watch the video titled “Anecdotes” at <https://youtu.be/QDlPoSSVPuA>. Explain how anecdotal evidence about 
alternative medicine can lead you astray: 
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Activity 3:  Evaluate the Scenarios 

As you read the following three scenarios, look for examples of “dirty data”: anecdotes or testimonials, potential 
regression to the mean, the use of multiple treatments at once, confrmation bias, and the placebo ef ect. Underline 
the portions of the story that describe these types of dirty data and mark them with the following abbreviations: 

AT = anecdotes and testimonials 
RM = regression to the mean 
MT = multiple treatments 
CB = conf rmation bias 
PE = placebo ef ect 

Scenario1 – A Pain in the Knee 

Last year, Michelle tore her ACL during soccer practice. She had surgery to repair it and is back playing this season. 
After a particularly rough game, her knee started to swell up more than normal and she was limping. T e athletic 
trainer gave her some ice and suggested she rest for tomorrow’s practice to see if the swelling would go down. As she 
was icing her knee in the training room, her friend Diego, who ran cross country, came in. 

“Hey, Michelle. how’s the knee?” asked Diego. 

“Meh,” replied Michelle. “It just started swelling and hurting randomly after our game. I really hope I didn’t re-injure it. 
Tere’s a big tournament this weekend, and I gotta play.” 

“Hey, I had some knee trouble a few years ago and acupuncture cleared it right up. You should totally try it. I’m afraid 
of needles, but if I didn’t watch, it was fne – it didn’t hurt. I would walk out of the appointment and my knee would 
immediately feel better.” 

“Maybe, thanks,” responded Michelle. 

As she sat in the training room with ice on her knee, she was feeling desperate. “I can’t just sit around and rest,” she 
thought to herself. “I need to do something to help my knee. I’m gonna search for a way to get an acupuncture 
appointment quickly.” She pulled out her laptop and started searching online for an acupuncture clinic nearby. 

Scenario 2 – The Power of Touch 

Maria’s mom was diagnosed with breast cancer a few months ago. Luckily, it was caught early, but the tumor was ag-
gressive and, with the doctor’s advice, her mom was undergoing chemotherapy. Last week, her mom came down with 
a high fever. Because her immune system was compromised from chemotherapy, it is standard procedure to admit 
chemotherapy patients with fevers to the hospital to administer antibiotics if needed and monitor their health. Maria’s 
mom was admitted for treatment. 

Maria stopped by to see her mom in her hospital room after class. She was looking better, sitting up in bed, and 
reading a book. 

“Hi, Mom, how are you feeling?” asked Maria, as she washed her hands and put on a mask to be sure not to infect her 
mom further. 

“Oh, pretty good, sweetie-pie. I’ve been pretty tired and run down, but yesterday I had some therapeutic touch and it 
really energized me. Te therapist is going to stop by this afternoon, too,” remarked her mother, Isamar. 

“Terapeutic touch?” asked Maria. 

“It sounds kind of crazy, but they just kind of wave their hands around me. Te therapist said that she could sense the 
negative energy from the infection and the cancer and was moving it around. After she left, I felt so light and I wasn’t 
tired anymore.” 

“Okay. I have some studying to do. Do you mind if I hang out in your room and keep you company, too?” 

“Sounds great, sweetie-pie.” 
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After about an hour and a few study breaks later, a nurse walked into the room. “Good afternoon, Isamar. You are 
looking in good spirits today! Is this your daughter?” 

“Oh, hi, Nurse Hathaway. Maria, this is Nurse Hathaway, my therapeutic touch practitioner.” 

“Hi, Nurse Hathaway. My mom said you helped her feel a lot better. Tanks so much for all you’re doing!” 

“Of course, I’m back today to do a little more therapeutic touch and help your mom f ght of this bug.” 

Nurse Hathaway started rearranging some things in the room and Maria went back to studying, glancing up every 
once in a while to see what was going on. After a few minutes the nurse started holding her hands a few inches above 
her mom’s body and closed her eyes. She seemed to glide her hands over the surface of the hospital gown, but never 
quite touched her mother. Maria watched intrigued. How on earth could this help her mother? Nurse Hathaway 
doesn’t even touch her. Maria pulled out her laptop and starting searching for information on T erapeutic Touch. 

Scenario 3 – It’s Magnetic 

Te basketball team has been volunteering with Elder Helpers, a food delivery service for homebound seniors for a 
couple years. Blake, a player on the team, had developed a friendship with one of the homebound seniors, Robert. 
Robert was a big basketball fan and Blake and he would chat about the sport while Blake made sure Robert had the 
food set up within reach. Robert sufered from diabetic neuropathy in his right foot and couldn’t walk easily. T is past 
Friday when Blake delivered Robert’s food, he found Robert shufing around in the living room. 

“Hey, Robert, what are you doing on your feet?” Blake rushed over to give a hand. 

“Oh, I have these new magnetic insoles that my granddaughter bought for me and my foot doesn’t hurt as much when 
I walk ever since I started wearing them. I was just going to get my reading glasses—I left them on the kitchen table.” 

Blake walked over to ofer support nonetheless. “How about last night’s game?” he casually switched the conversation 
to basketball, but made note to look into these magnetic insoles. He didn’t want Robert to fall. He really shouldn’t 
be walking too much when he’s alone. Blake put it on his mental to-do list for later. He would look up magnetic 
therapy tonight. 

Part II – Cleaner Data 

Evidence-based medicine aims to provide recommendations for prevention and treatment of various conditions 
based on scientifc evidence or, using a term from the frst video that you watched, “clean data.” Scientifc evidence is 
collected through various types of studies that involve humans, animals, or cells. Scientifc studies generate objective 
evidence by using proper controls for comparison, selecting a nonbiased population, collecting evidence as objectively 
as possible, and utilizing peer review. Even when scientifc studies are done as scientifcally as possible, they still dif er 
in the quality, consistency, reliability, or credibility of evidence produced. 

Generally, the gold standard of evidence lies in double-blind, placebo-controlled clinical trials that can provide 
evidence on how an intervention causes changes in health. However, evidence related to human health and disease 
comes from other types of studies, too. Tese other types of studies provide evidence that is sometimes based on cor-
relation or may not be directly translated into health interventions but instead serve as preliminary evidence to pursue 
with additional research. Often, multiple studies contribute evidence that then leads to health recommendations. In 
order to diferentiate between scientifc evidence and pseudoscientifc information, let’s learn more about the dif erent 
scientifc approaches to studying human health. 

Activity 4: Describe the Methods 

Watch this video, <https://youtu.be/GZ84DHwmSr8>, to learn about the types of study designs that collect evidence 
about human health. After watching the video, fll in information in Table 1 (next page) in the column entitled 
“Description of Method.” 
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Table 1.  Summary of Study Designs 

General Name Specifc Name Description of Method Advantages Disadvantages 

Review 
& 

Meta-Analysis 

Clinical Trial 
(Randomized 

Controlled 
Trial) 

Experimental/ 
Intervention 

Quasi-
Experimental 

Animal 
& 

In Vitro Studies 

Cohort Study 

Observational/ 

Case-Control 
Study 

Epidemiological 

Cross-Sectional 
Survey / 

Population 
Studies 

Case Studies 
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Part II – Cleaner Data (cont.) 

Activity 5:  Complete the Table 

In class, work in your group to compare the descriptions. Add information in the description column about what 
would make the study design scientifc and not “pseudoscientif c.” Ten, complete the “advantages” and “disadvan-
tages” columns of the chart to identify what situations or types of evidence each of the study designs would be useful 
for and what situations or types of evidence the various study designs would not be useful for. Your group will be 
assigned one design format to report out on for the class. 

a. For studies that are likely to produce scientifc evidence for health recommendations, what are the caveats to
putting all studies of this design near the “best” evidence side of the hierarchy?

b. For studies that are least likely to produce scientifc evidence for health recommendations, what are the caveats
to putting all studies of this design near the “worst” evidence side of the hierarchy?

c. Why are all these study designs utilized if they aren’t all used for health recommendations?

d. Could some of these study designs be used and still result in pseudoscience?

e. What are some aspects of specifc experimental design that would change the order of the hierarchy?

Activity 6: Determine the Study Type 

In order to further explore study design, read the excerpts of the four study designs below and then follow the dichoto-
mous key (see Figure 1) to identify which type of study is being utilized. 

Study #1 

70 patients with active arthritis symptoms each wore four diferent bracelet devices over a fve-month period, reporting 
on their pain, disability, and medication use throughout the study. One bracelet was demagnetized and the other three 
were made of diferent magnetized metal components. Participants also provided blood samples at the beginning of 
the study and after wearing each device for fve weeks, in order to monitor changes in inf ammation. T e sequence 
of the four devices was random in order. Te individuals analyzing the blood samples were blind as to which device 
corresponded to the blood samples. 
Type: 

Study #2 

Researchers asked 35,016 postmenopausal women who did not have a history of breast cancer to complete a 24-page 
questionnaire about their use of non-vitamin, non-mineral “specialty” supplements. After six years of follow-up, 880 
cases of breast cancer were identif ed. 
Type: 

Study #3 

Researchers tracked antibiotic prescriptions for 170,504 people who had Type 2 diabetes and for 1.3 million people 
who did not have diabetes. Te researchers identifed the subjects using records from three national health registries in 
Denmark. 
Type: 

Study #4 

Te Danish study includes 52,061 subjects, aged 50–65 years, from the two main cities of Aarhus and Copenhagen, who 
participated in the study called Diet, Cancer and Health. From 1993–97, they reported on their physical leisure activi-
ties, including sports, cycling to/from work and, in their leisure time, gardening and walking each year. T e researchers 
then estimated air pollution levels from trafc at their residential addresses. 
Type: 
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Figure 1. Dichotomous Key for Types of Studies Related to Human Health 

1. Is there more than one research study included (usually more than 10, can be 100s)? 
a. YES =======> Go to #9 
b. NO =======> Go to #2 

2. Was there an intervention? 
a. YES =======> Go to #3 
b. NO =======> Go to #6 

3. Was the intervention done on animals or cells? 
a. YES ======> In vitro/animal study 
b. NO ======> Go to #4 

4. Was the intervention done with a randomized, placebo-controlled procedure? 
a. YES =======> Tis is probably a clinical trial 
b. NO =======> Go to #5 

5. Was the intervention done almost by “accident” or without the ability to select the participants for the 
control group? Was the control group used as “before” the intervention? 
a. YES ===> Tis is probably a “quasi-experimental” study 
b. NO ===> Go back through the dichotomous key 

6. Was there less then 10 people involved in this report (usually 1 or 2)? Is there a control missing? 
a. YES =======> Case study 
b. NO =======> Go to #7 

7. Were the people in the observational study already sufering from a disease and were compared to similar 
people without the disease? 
a. YES =======> Case-control study 
b. NO =======> Go to #8 

8. Were the observations recorded over a course of time (for example several years)? 
a. YES =======> Cohort study 
b. NO =======> Population survey 

9. Does the research re-analyze several previous research studies by mathematically combining data using 
statistical methods? 
a. YES ======> Meta-analysis 
b. NO (It just summarizes several studies results) ======> Review 

Activity 7: Create a Hierarchy 

Work in your group to create a hierarchy of study designs in relation to evidence for health recommendations. Order 
the designs from most likely (1) to least likely (8) of producing scientifc evidence for health recommendations. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
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Activity 8: Jigsaw and Share 

Switch groups in a jigsaw fashion. Share your group’s study design hierarchy with the new group. Compare hierarchies 
and discuss similarities and diferences in hierarchy structure. Can everyone come to an agreement? Why or why not? 

Activity 9: Discuss 

After creating a hierarchy, discuss the following questions: 
a. For studies that are likely to produce scientifc evidence for health recommendations, what are the caveats to

putting all studies of this design near the “best” evidence side of the hierarchy?

b. For studies that are least likely to produce scientifc evidence for health recommendations, what are the caveats
to putting all studies of this design near the “worst” evidence side of the hierarchy?

c. Why are all these study designs utilized if they aren’t all used for health recommendations?

d. Could some of these study designs be used and still result in pseudoscience?

e. What are some aspects of specifc experimental design that would change the order of the hierarchy?
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