
  

 

FACILITATOR’S GUIDE 
ATHEROSCLEROSIS 

ATTACK: TRAFFIC JAM IN 
YOUR ARTERIES 

 
Victor and Sal have figured out that a deadly disease, 
atherosclerosis, is the underlying cause of the coronary 
artery disease that caused their grandpa to have a 
heart attack and led to the struggles he is experiencing. 
They want you to join them on their quest to figure out 
how atherosclerosis forms and how it can be 
prevented. They have created a computer model, 
named it human body territory (HBT) and they are using 
it, along with other technology to learn all they can 
about atherosclerosis. 

      
How does atherosclerosis form and how can 
it be prevented? 
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 Why should we care about 
food and nutrition? 
 
Lesson one: Food and Nutrients 
Lesson two: What role does the 
digestive system play?  
 
 
 
 
 
 
 
 

 

Focus 
Chapters:  

12-17  
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Lesson 1: Food 
and Nutrients 

 
 

NOTES 

 

TECHNOLOGY CHALLENGE  

 

 

LINKS 

Nutrient Groups  
https://www.nutrition.gov/topic
s/whats-food 
https://medlineplus.gov/ency/
article/002471.htm 
 
Calories: 
https://health.gov/our-
work/food-nutrition/2015-2020-
dietary-
guidelines/guidelines/appendix
-2/ 
https://www.heart.org/en/healt
h-topics/cholesterol/hdl-good-
ldl-bad-cholesterol-and-
triglycerides 
 
Nutrition Facts Label: 
https://www.fda.gov/food/ne
w-nutrition-facts-label/how-
understand-and-use-nutrition-
facts-label  
https://www.heart.org/en/healt
hy-living/healthy-eating/eat-
smart/nutrition-
basics/understanding-food-
nutrition-labels 
 
 
 

 

OVERVIEW 

We all eat and chances are that every single person has a 
favorite food and a food they would rather not eat. From a 
very young age we hear about how we shouldn’t eat too 
much of certain foods because they are not good for us 
and we should eat more of certain foods because they are 
good for us. Food is a source of nutrients for our bodies and 
this lesson gives students an opportunity to explore nutrients. 

LEARNING OBJECTIVES 

 Describe the six categories of nutrients, their 
functions and food sources 

 Describe energy nutrients and their effect on the 
circulatory system 

SUGGESTED ACTIVITY A1: THE SIX NUTRIENT GROUPS 

Students will do a literature search on the six nutrient groups, 
discover their functions, food sources and potential harmful 
effects. They will then use the Athero Attack book to show 
which nutrient categories and subcategories are implied in 
atherosclerosis.  

SUGGESTED ACTIVITY B1: WHAT IS THE CONTRIBUTION OF 
CALORIES? 

In this activity students will determine their calorie needs 
and what happens when one consumes more calories than 
the body needs. 

SUGGESTED ACTIVITY C1: HOW DO YOU KNOW WHAT 
NUTRIENTS YOU ARE GETTING FROM YOUR FOOD? 

In this activity students will understand how to read a 
Nutrition Facts label and use this understanding to evaluate 
how healthy the given meal is.   
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INTRODUCTION 

The body needs nutrients and the circulatory system is responsible for delivering these nutrients to 
every cell in the body that needs them. Nutrients are generally categorized into six groups: 
carbohydrates, proteins, lipids (fat), minerals, vitamins, and water. Nutrients are considered essential 
when the body cannot make them but has to rely on food to obtain them. Therefore, we need to eat 
in order to supply our bodies with the essential nutrients needed for our bodies to function properly. 
Also, from reading the Athero Attack book we have seen that what we eat affects the function of 
our circulatory system as blood transports nutrients, some of which end up contributing to 
atherosclerosis. In this lesson we will work on understanding nutrients and their functions, and pinpoint 
those nutrients that are implicated in atherosclerosis.  

MATERIAL AND METHODS 

For these exercises the following item will be needed:  
 Scientific Sleuths: Atherosclerosis Attack book 
 Worksheet A2 

 
Methodology 

 Students should have completed reading chapters 12-17 in the Atherosclerosis book. 
 Have students do a literature search into the 6 nutrient groups. The following websites can be 

used. 
https://www.nutrition.gov/topics/whats-food (The website a lot of information on each nutrient 
apart from water. After selecting the nutrient, use the following links for a concise summary on 
each nutrient. MedlinePlus: Carbohydrates, MedlinePlus: Dietary Proteins, MedlinePlus: Dietary 
Fats Explained, MedlinePlus: Minerals, MedlinePlus: Vitamins) 
https://medlineplus.gov/ency/article/002471.htm 

 Have the students answer the following questions. 
 

RESULTS (EXPECTED) 

1. In 1-2 sentences write down the function of each nutrient and give an example of a food that can 
supply that nutrient.  
 
Carbohydrates are the most important source of energy for the body. They can be found in fruits, 
vegetables, dairy, and grains. 
 
Proteins are used as building blocks for the body, to build and maintain bones, muscles and skin. “We 
get proteins in our diet from meat, dairy products, nuts, and certain grains and beans.  
 
Fats provide energy for the body, support cell growth, help protect your organs and help keep your 
body warm. Fats also help your body absorb some nutrients and produce important hormones. Fats 
are found in many foods including dairy products, meats, poultry, seafood, and eggs; and seeds, 
nuts, avocados, and coconuts. 
 

Worksheet A1: The Six Nutrient Groups (Teacher’s 
guide) 
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Minerals are used by the body “for many different jobs, including keeping your bones, muscles, heart, 
and brain working properly. Minerals are also important for making enzymes and hormones.” Minerals 
are found in many foods for example calcium is found in milk. 
https://www.accessdata.fda.gov/scripts/interactivenutritionfactslabel/assets/InteractiveNFL_Vitamins
&MineralsChart_March2020.pdf 
 
Vitamins are needed by the body to grow and develop normally. They are found in fruits, vegetables 
and other foods for example Vitamin C is found in oranges. 
 
“Water makes up more than two-thirds of the weight of the human body. Without water, humans 
would die in a few days. All the cells and organs need water to function.” 
 
 
 
2. Using information from the Athero Attack book (chapter 13) and what you have learned about the 
nutrients complete the following table to show which nutrient categories and subcategories are 
implied to play a role in atherosclerosis and indicate a food source. 
 
 

Nutrient implied 
in 
Atherosclerosis 

Carbohydrates (Carbs) Fats 

 Sugars Refined 
carbs 

Fiber Good 
carbs 

Saturated 
fats 

Trans fats Unsaturated 
Fats 

Villain (Makes 
atherosclerosis 
worse) 

√ √   √ √  

Defender 
(Fights against 
atherosclerosis) 

  √ √   √ 

Food Source Soda White 
bread 

Beans Sweet 
potatoes 

Cheese Cookies Olive oil 
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INTRODUCTION  

One of the greatest needs of the body is energy. The body needs energy to do work, for example 
when you move your hand, your body is doing work, or when the heart pumps blood through the blood 
vessels, it’s performing work. The energy that the body takes in is measured in calories. These calories 
are obtained from the energy nutrients, mainly carbohydrates and fats and sometimes proteins. 
However, the body has to convert this energy into a form that cells of the body can use. First of all, 
through the process of digestion, these macronutrients, the carbohydrates, the fats and the proteins in 
the food you eat are broken down into smaller molecules like glucose, fatty acids and amino acids. 
These are then absorbed and transported by the blood to the cells. In the cells, through the process of 
cellular respiration these smaller molecules are used to make ATP (adenosine triphosphate), the energy 
molecule which the body cells use for their energy needs.  
In the aerobic form of cellular respiration, oxygen is needed (to combine with glucose) in order to make 
ATP through the following process. 
  

 
     Glucose   +   Oxygen Carbon dioxide + Water + ATP 
 
Oxygen is made available through the respiratory system (as we breath in) and through the circulatory 
system that transports oxygen along with the glucose to the cells so the cells can make the energy to 
use for their metabolic needs. This makes both the respiratory and circulatory systems essential for the 
body’s ability to obtain useable energy from the food (calories) we eat. In this activity students will 
determine their calorie needs and what happens when one consumes more calories than the body 
needs. 

MATERIAL AND METHODS 

For these exercises the following item will be needed:  
 Atherosclerosis Attack book 
 Worksheet B2 

 
Methodology 

 Students should have completed reading chapters 12-17 in the book 
 Have students use the following websites to determine their estimated calorie needs and what 

happens to the excess calories from their diets. 
https://health.gov/our-work/food-nutrition/2015-2020-dietary-guidelines/guidelines/appendix-
2/ 
https://www.heart.org/en/health-topics/cholesterol/hdl-good-ldl-bad-cholesterol-and-
triglycerides 

 Have students answer the questions. 
 
 
 
 

Worksheet B1: What is the contribution of calories? 
(Teacher’s guide) 
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RESULTS (EXPECTED) 

1. Write down your estimated calorie needs, remembering to indicate your age and activity level. 
 
Answers will vary but should show that the student was able to obtain his/her right calorie needs as 
indicated by age and activity level. 
A 10-year old boy who is moderately active needs 1800 calories per day. A 10-year old girl who is 
moderately active also needs 1800 calories per day. 
 
2. What does your body do with the excess calories in your diet?  
 
The body stores excess energy from your diet as triglycerides 
 
 
3. In chapter 13 of the Athero Attack book, Victor designed a game that he planned to use to defeat 
atherosclerosis. He programmed his HBT to eat a typical meal and reminded Sal that one important 
factor in atherosclerosis is high calories. Considering your answer to question 2, why do excess 
calories play an important role in atherosclerosis? 
 
The body stores excess energy from your diet as triglycerides. A high triglyceride level combined with 
high LDL (bad) cholesterol or low HDL (good) cholesterol is linked with fatty buildups within the artery 
walls, meaning it increases atherosclerosis. 
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INTRODUCTION 

Food packages contain various information including, product dates which tell you dates by which 
you should buy or use the food product. Packages also contain an ingredient list which lists every 
ingredient in the food product in a descending order based on the weight of the ingredient in the food 
product. This is useful for those who need to avoid certain ingredients due to allergies or other reasons. 
For the nutrients that are in the food product, you will find a Nutrition Facts label on the food package. 
For fruits and vegetables that may not be in packages when you purchase them, you can obtain their 
nutrition information from the Food Data Central website. Nutrition Facts labels are regulated by the 
Federal Drug Administration (FDA), and they list the amount of fats, carbs, proteins, vitamins, minerals 
and separate out components of concern like added sugar. understanding how to use the Nutrition 
Facts label can help you choose foods that will supply you with enough beneficial nutrients in your diet 
and minimize those foods that will make your diet unhealthy. In this activity students will understand 
how to read a Nutrition Facts label and use this understanding to evaluate how healthy the given meal 
is.  

MATERIAL AND METHODS 

For these exercises the following item will be needed:  
 Scientific Sleuths: Atherosclerosis Attack book 
 Worksheet C1 

 
Methodology 

 Use either of the following websites to help students make sense of a Nutrition Facts label 
https://www.fda.gov/food/new-nutrition-facts-label/how-understand-and-use-nutrition-facts-
label (More detailed) 
https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/nutrition-
basics/understanding-food-nutrition-labels (Less detailed)  

 If any of the students have packaged lunch, you can use the labels on those foods as examples, 
instead of the labels given in the website links.  

 Have students answer the following questions based on the provided meal that includes shells 
and cheese, steamed broccoli, a glass of orange juice and a cookie. 

 

RESULTS (EXPECTED) 

1. We will assume that the following meal is given to a moderately active 14-year old who requires 
2000 calories a day. We will also assume that this 14-year old will eat only the serving sizes indicated 
on the Nutrition Facts labels. Write down how much of each food/drink the 14-year old will eat or 
drink.  
 

 Cookie Shells & Cheese Steamed Broccoli Orange juice 
Serving size One One third of carton (113g) One and ¼ 355ml 

 
The 14-year old will eat 1 chocolate chip cookie, one-third of the shells and cheese in the box (113g), 
one and a quarter cup of steamed broccoli and drink 355ml of orange juice. 

Worksheet C1: How do you know what nutrients you 
are getting from your food? (Teacher’s guide) 
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2. Considering your answer above, what is the total amount of calories, saturated fat, dietary fiber, 
total sugars and protein that the 14-year old will get from eating this food.  
 Cookie Shells & 

Cheese 
Steamed 
Broccoli 

Orange juice Total calories/ 
nutrient 

Calories 120 320 30 165 635 
Saturated Fat (g) 3 4.5 0 0 7.5 
Dietary Fiber (g) 0 2 2 0 4 
Total Sugars (g) 8 4 2 33 47 
Protein (g) 1 13 2 3 19 

 
The 14-year old obtained from the diet, 635 calories, 7.5 g saturated fat, 4 grams dietary fiber, 47g 
total sugars and 19 grams protein. 
 
3. If you are an active 14 year old, you know that meal with just one cookie, one third of a small box 
of shells and cheese, one and a quarter cup of steamed broccoli and about one and a half cups of 
orange juice won’t feel like enough, so you go back for seconds and decide to double the entire 
meal so you can feel satisfied. Now what is the total amount of calories, saturated fat, dietary fiber, 
total sugars and protein that the 14-year old will get from eating two servings of each food? 
 
 Cookie Shells & 

Cheese 
Steamed 
Broccoli 

Orange juice Total calories/ 
nutrient 

Calories 240 640 60 330 1270 
Saturated Fat (g) 6 9 0 0 15 
Dietary Fiber (g) 0 4 4 0 8 
Total Sugars (g) 16 8 4 66 94 
Protein (g) 2 26 4 6 38 

 
4. The following table shows daily nutritional goals for age-sex groups from the 2010 dietary 
guidelines U.S. Department of Health and Human Services and U.S. Department of Agriculture 

Macronutrients Source of goal Child 1-3   Female 4-8      Male 4-8         Female 9-13    Male 9-13    Female 14-18      Male 14-18 

Protein, g RDA 13 19 19 34 34 46 52 
      

Protein, % kcal AMDR 5-20 10-30 10-30 10-30 10-30 10-30 10-30 
      

Carbohydrate, g RDA 130 130 130 130 130 130 130 
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Carbohydrate, % kcal AMDR 45-65 45-65 45-65 45-65 45-65 45-65 45-65 
      

Dietary fiber, g 14g/ 

1,000 kcal 

14 16.8 19.6 22.4 25.2 25.2 30.8       

Added sugars, % kcal DGA <10% <10% <10% <10% <10% <10% <10% 
      

Total fat, % kcal AMDR 30-40 25-35 25-35 25-35 25-35 25-35 25-35 
      

Saturated fat, % kcal DGA <10% <10% <10% <10% <10% <10% <10% 
      

Assuming that the 14 year-old in question 3 is a male who needs 2000 calories per day, complete the 
following table to compare the following nutrients he obtained from his meal with the daily nutritional 
goals of a 14 year-old male, shown in the table above (Male 14-18). One gram of fat yields 9 
calories, one gram of carbohydrates yields 4 calories and one gram of protein yields 4 calories, 
determine the calories obtained from the saturated fat, total sugars and protein.  
 
 Total calories/ 

nutrient 
Nutritional goals for a 
14-18 year-old male 

Calories 
consumed 

Calories from nutrient 
as % of total Calories 
consumed 

Calories 1270 2000 1270  
Saturated Fat (g) 15 <10%  15x9 = 135 (135/1270) x 100 = 10.6 
Dietary Fiber (g) 8 30.8   
Total Sugars (g) 94  94x4 = 376 (376/1270) x 100 = 29.6 
Protein (g) 38 52 38x4 = 152 (152/1270) x 100 = 11.9 

 
5. In the Athero Attack book, Victor and Sal found that too many sugars and saturated fat caused 
problems in fighting atherosclerosis and fiber was helpful. How healthy is the meal in questions 3 and 
4 above in terms of fighting atherosclerosis? Consider saturated fat and fiber in your answer. Suggest 
one thing that could make this meal more healthful. What do you think about the 94 grams of sugar 
consumed in that one meal? Using a balance, weigh out 94 grams of sugar so students can visualize 
it. The 15g of saturated fat in the meal yielded 135 calories, which was 10.6% of the calories 
consumed. A 14-year old should consume less than 10% of calories from saturated fat. The meal also 
contained very little fiber only 8 grams compared to the goal of 30.8 grams. Increasing the fiber 
could make this meal more healthful. Instead of drinking orange juice, you can eat the orange so 
that you get more fiber. 94 grams of sugar sounds like a lot even when most of it is from orange juice.  
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Lesson 2: What 
role does the 

digestive 
system play?  

 
NOTES 

 

TECHNOLOGY CHALLENGE  

None 

 

LINKS 

Digestive System: 
https://www.youtube.com/wat
ch?v=Og5xAdC8EUI 
 
https://www.niddk.nih.gov/hea
lth-information/digestive-
diseases/digestive-system-how-
it-works#whatis 
 
Small Intestine: 
https://www.youtube.com/wat
ch?v=gkERcbBFyOs&t=41s 

 

OVERVIEW 

Our bodies need nutrients to function properly. We need 
the digestive system to break down the food we eat so that 
the nutrients contained in that food are released into the 
circulatory system. The circulatory system then transports 
the nutrients to the cells of the body. In this lesson students 
will have an opportunity to explore the digestive system and 
see how controlling what goes into our digestive system 
affects the circulatory system. 

LEARNING OBJECTIVES 

 Describe the parts of the digestive system and their 
functions 

 Describe what happens to the food when it enters 
the digestive system, starting in the mouth 

 Describe how some nutrients released by the 
digestive system become a problem for the 
circulatory system 

SUGGESTED ACTIVITY A2: THE DIGESTIVE SYSTEM 

In this activity students will investigate the digestive system 
and how it performs its functions and help Victor and Sal 
organize their thoughts about what is going on in the 
digestive system. 

SUGGESTED ACTIVITY B2: WHAT ON EARTH IS GOING ON IN 
THE SMALL INTESTINES? 

In this activity, students will work to get a good 
understanding of what takes place in the small intestine, 
so that they can advise Victor and Sal about the merits of 
waging war, in the small intestine, against atherosclerosis. 
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INTRODUCTION 

In chapter 13 of the Athero Attack book, Victor designed a battle plan to help the HBT defend its 
arteries. He researched and figured out the players to include in the game. Some players belonged to 
what he called atherosclerosis villains, meaning those players that increase atherosclerosis for example, 
saturated fats, trans fats, sugars and refined carbohydrates. Other players belonged to the defenders 
against atherosclerosis group and included fiber, unsaturated fats, and good carbohydrates. For him 
to get the players into his game, he programmed the digital HBT to eat a typical meal. In our actual 
bodies we too have to eat in order to get nutrients into our bodies. In this activity students will 
investigate the digestive system and how it performs its functions and help Victor and Sal organize their 
thoughts about what is going on in the digestive system.  

MATERIAL AND METHODS 

For these exercises the following item will be needed:  
 Scientific Sleuths: Atherosclerosis Attack book 
 Worksheet A2 

Methodology 
 Students should have completed reading chapters 12-17 in the Atherosclerosis Attack book. 
 Have students watch the following video to determine what happens in the digestive system 

and if need be use the additional website to learn more: 
      https://www.youtube.com/watch?v=Og5xAdC8EUI 

https://www.niddk.nih.gov/health-information/digestive-diseases/digestive-system-how-it-
works#whatis 

 Have the students answer the given questions.   

RESULTS (EXPECTED) 

1. In chapter 13 of the Athero Attack book, Victor and Sal hit a snag when they teamed up to defeat 
atherosclerosis through their game. They stopped the game to discuss the problems they were 
having. At some point in the game, bad carbs (refined pastries) were replaced with good carbs 
(sweet potato). Assuming that the HBT meal included a hamburger and a sweet potato, using the 
following food labels determine and write down the nutrients that the HBT should get out of this meal.  

 
Source: https://www.123rf.com/photo_40167052_stock-vector-hamburger-nutrition-facts.html 
From Hamburger: The Fat(Saturated Fat), Minerals (Sodium, Calcium, Iron), Carbohydrate, Protein, 
Vitamins (Vitamin A, Vitamin C) 

Worksheet A2: The Digestive System (Teacher’s guide) 
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Nutrition Facts label of a sweet potato 

  
               https://www.eatsmart.umd.edu/recipe/oven-baked-sweet-potato-planks 
From Sweet potato, Minerals (Sodium, Calcium, Iron), Carbohydrate (Dietary fiber, sugars) 
Protein, Vitamins (Vitamin A, Vitamin C) 
 
2. Using a flow chart describe how the digestive system obtains the nutrients from the 
hamburger/sweet potato HBT meal. Be sure to include the organs of gastrointestinal tract in the order 
that food passes through them, and the accessory organs (liver, pancreas and gall bladder) at the 
point they become part of the digestion process. Also indicate at what point the circulatory system 
comes into play. 
 

 
 
3. Considering the food label of the sweet potato in question 1 above, what part of the sweet potato is 
left undigested and becomes part of the stool to be excreted as waste? 
The dietary fiber from the sweet potato is left undigested and it is eliminated as waste 
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INTRODUCTION 

In chapter 13 of the Athero Attack book, as the cousins bounced ideas to figure out why they were 
having trouble defeating atherosclerosis, Sal made the following comment. “Fiber pretty much passes 
through the intestine, GIT or gastrointestinal tract because if it’s not digested, it can’t be absorbed.” 
Sal put so much information (almost incorrectly) in this sentence probably because she was trying to 
say it as quickly as possible. However, Victor got the point, which you also probably get because of all 
you know about the way the digestive system works. Absorption of digested materials is key to the 
health of the circulatory system and to your overall health. What do you think happens if your digestion 
process doesn’t lead to absorption of the nutrients that your body needs to function? What happens 
if too many nutrients than your body needs are continuously absorbed? Victor and Sal came to the 
conclusion that they needed to take a closer look at absorption and that meant taking a closer look 
at the most important absorptive organ of the digestive system – the small intestine. The small intestine 
is a structure specialized for completion of digestion and absorption of the digested nutrients. It is made 
of various tissues including epithelial and muscular tissues, which are made of various cells including 
enterocytes and goblet cells. The innermost layer of the small intestine consists of several folds resulting 
in finger-like projections called villi, whose purpose is to increase the area available for absorption. In 
this activity, students will work to get a good understanding of what takes place in the small intestine, 
so that they can advise Victor and Sal about the merits of waging war, in the small intestine, against 
atherosclerosis. 

MATERIAL AND METHODS 

For these exercises the following item will be needed:  
 Scientific Sleuths: Atherosclerosis Attack book 
 Worksheet B2  

 
Methodology 

 Students should have completed reading chapters 12-17 in the Atherosclerosis Attack book. 
 Have students watch the following video to learn more about the small intestine. 

https://www.youtube.com/watch?v=gkERcbBFyOs&t=41s 
 Have students read chapter 13 of the Athero Attack book and answer the given questions 

 

RESULTS (EXPECTED) 

1. In chapter 13 of the Athero Attack book, Victor and Sal realize that in their fight against 
atherosclerosis, they cannot ignore absorption in the small intestine. Since you are going to be the 
consultant for Victor and Sal, start by telling them what happens to food when it reaches the small 
intestines in 2-3 sentences.  
 

When food reaches the small intestines, from the stomach, it is mixed with digestive juices from 
the pancreas and bile from the liver (via the gall bladder). Bile helps break down fats so they 
can be digested and enzymes complete the breakdown of carbohydrates and proteins. The 
resulting small molecules (for example, fatty acids, glucose and amino acids) are absorbed 
and they get into the circulatory system and the remaining undigested stuff like fiber leaves 
the small intestine and enters the large intestine. 

Worksheet B2: What on earth is going on in the small 
intestine? (Teacher’s guide) 
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2. Using specific examples discuss two ways that Victor and Sal decided would help them fight 
atherosclerosis (a disease of the circulatory system) by waging the battle in the digestive tract. In 
addition, as a consultant explain in a sentence why you believe it is a good or not a good idea for 
Victor and Sal to fight atherosclerosis this way.  
 

Victor and Sal (Page 115) planned to use fiber, especially the soluble fiber to thicken the liquid 
in the small intestines and slow down absorption. I think the idea of slowing down absorption is 
great but is it possible that it could stop the body from getting all the nutrients it needs? That’s 
a great question and probably others might come up. However, scientists have determined 
that there are several advantages of having fiber in our diet, one especially related to Victor 
and Sal’s situation is that fiber is important for the health of your circulatory system, as it 
improves blood cholesterol levels. So there is a merit in Victor and Sal using fiber in the 
digestive system to wage war against atherosclerosis – a disease of the circulatory system. 
Here is a couple of articles about fiber https://www.heart.org/en/healthy-living/healthy-
eating/eat-smart/nutrition-basics/whole-grains-refined-grains-and-dietary-fiber and 
https://www.ahajournals.org/doi/full/10.1161/01.cir.95.12.270, should you need them for further 
discussion. 
 
Victor and Sal (Page 115) also planned to use phytosterols that look like cholesterol so they 
take up the spot meant for cholesterol and block cholesterol from being absorbed. Sounds like 
a good idea but does it even work after all the liver makes all the cholesterol the body needs. 
Shouldn’t Victor and Sal focus on making sure that the liver doesn’t produce more cholesterol 
that it needs?  
 
In any case students may say that they would need to know more before they can decide 
whether these ideas are good or not. Here is a scientific article about phytosterols 
https://www.ahajournals.org/doi/full/10.1161/01.cir.103.8.1177, and another article that talks 
about harmful effects of phytosterols https://www.healthline.com/nutrition/phytosterols-good-
or-bad. If time allows discuss with students about contradicting information out there and use it 
as an opportunity to dive into the next section about acting on reliable information when it 
comes to prevention of atherosclerosis any other chronic disease. 
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A further look at 
Safeguarding the Health of 
the Circulatory System 
 
Lesson one: Lesson 1: What 
other factors are important in 
keeping the circulatory system 
healthy? 
Lesson two: Putting it together 
and additional focus on 
targeting the digestive system 
to prevent atherosclerosis 
 
 
 
 
 
 
 
 

 

Focus 
Chapters:  

12-17  
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Lesson 1: What 
other factors are 
important in 
keeping the 
circulatory 
system health?   
NOTES 

 

TECHNOLOGY CHALLENGE  

None 

LINKS 

Blood pressure: 
https://www.heart.org/en/health-
topics/high-blood-pressure/the-
facts-about-high-blood-pressure 
https://www.heart.org/en/health-
topics/high-blood-
pressure/changes-you-can-make-
to-manage-high-blood-
pressure/shaking-the-salt-habit-to-
lower-high-blood-pressure 
 
Tobacco Smoke 
https://www.heart.org/en/healthy-
living/healthy-lifestyle/quit-
smoking-tobacco/how-smoking-
and-nicotine-damage-your-body 
https://www.fda.gov/tobacco-
products/health-information/how-
smoking-affects-heart-health 
 
Exercise 
https://www.youtube.com/watch
?v=wWGulLAa0O0 
https://www.heart.org/en/healthy-
living/fitness/fitness-basics/why-is-
physical-activity-so-important-for-
health-and-wellbeing 
https://www.heart.org/en/healthy-
living/fitness/fitness-basics/aha-
recs-for-physical-activity-in-
children 

 

OVERVIEW 

In addition to diet, there are other environmental factors 
that affect the health of the circulatory system. In this lesson 
the students will have an opportunity to evaluate how 
factors like blood pressure, smocking and exercise affect 
the functioning of the circulatory system.  

LEARNING OBJECTIVES 

 Describe how blood pressure affects the circulatory 
system  

 Describe how smoking affects not only the 
respiratory system but the circulatory system 

 Describe how exercise affects the circulatory 
system 
 

SUGGESTED ACTIVITY A1: OTHER CHANGEABLE FACTORS 
THAT AFFECT THE CIRCULATORY SYSTEM 

In this activity students will research into how blood pressure, 
smoking and exercise can be targeted to safeguard the 
health of the circulatory system. 
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INTRODUCTION 

During Victor and Sal’s battle against atherosclerosis (in chapter 14 of the Athero Attack book), they 
encountered problems resulting from high blood pressure. Blood pressure measures the force of blood 
flowing through your blood vessels. High blood pressure (higher than normal) means that blood is 
flowing with a lot of force pushing against the arteries. Another factor reported, by scientists, to affect 
blood vessels is tobacco smoking. In this activity students will research into how blood pressure and 
smoking can be targeted to safeguard the health of the circulatory system. In addition, students will 
consider the effects of exercise, which involves, the muscular, respiratory and circulatory system. 
Exercise and any kind of movement in your body involves your muscles. Your muscular system is 
comprised of three types of muscles and muscle cells, namely, cardiac muscle cells, which make up 
the muscles of the heart. Smooth muscle cells are involved in involuntary movement like propelling 
food through the digestive system and skeletal muscle cells are connected to the skeleton and are 
involved in voluntary movement like when you choose to lift your arm or to run during exercise.  
 
The muscular system needs the circulatory and respiratory system because when muscles are working, 
they need energy. The circulatory system delivers glucose and oxygen to the muscles and carries away 
waste products from the hardworking muscles. Muscles also depend on other nutrients like proteins to 
build themselves, therefore the muscular system also needs the digestive system. All systems of the 
body work together to maintain proper body function. For instance, one way the muscular system 
contributes to the health of the circulatory system is through exercise. In this activity, students will look 
into the effects of exercise on the circulatory system and explain why it is important that their lives 
include exercise.  

MATERIAL AND METHODS 

For these exercises the following item will be needed:  
 Scientific Sleuths: Atherosclerosis Attack book 
 Worksheet A1  

Methodology 
 Students should have completed reading chapters 12-17 in the Atherosclerosis Attack book. 
 Have students use the following websites to learn about blood pressure and answer questions 

1 and 2 
https://www.heart.org/en/health-topics/high-blood-pressure/the-facts-about-high-blood-
pressure 
https://www.heart.org/en/health-topics/high-blood-pressure/changes-you-can-make-to-
manage-high-blood-pressure/shaking-the-salt-habit-to-lower-high-blood-pressure 

 Have students use the following websites to learn about effects of tobacco smoke and answer 
question 3  
https://www.heart.org/en/healthy-living/healthy-lifestyle/quit-smoking-tobacco/how-smoking-
and-nicotine-damage-your-body 
https://www.fda.gov/tobacco-products/health-information/how-smoking-affects-heart-health 

 Have students use the following websites to learn about effects of exercise and answer question 
4 and 5 
https://www.youtube.com/watch?v=wWGulLAa0O0 
https://www.heart.org/en/healthy-living/fitness/fitness-basics/why-is-physical-activity-so-important-for-
health-and-wellbeing 
https://www.heart.org/en/healthy-living/fitness/fitness-basics/aha-recs-for-physical-activity-in-children 

Worksheet A1: OTHER CHANGEABLE FACTORS THAT 
AFFECT THE CIRCULATORY SYSTEM (Teacher’s guide) 
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RESULTS (EXPECTED) 

1. Blood vessels are lined with tissue called the endothelium. The endothelium is made up of a single 
layer of endothelial cells, which is in contact with the blood. Imagine the image below is that of a 
blood vessel through which blood is always moving with a lot of force pushing against the 
endothelium, what do you think can happen to the endothelium and ultimately the blood vessel?   
 

 
 
There will probably be several variations of this answer: Too much force against the endothelium will 
probably damage the endothelial cells that are constantly being bombarded and prevent it the 
endothelium from protecting the blood vessel against atherosclerosis. 
 
2. In Victor and Sal’s game to defeat atherosclerosis, they controlled salt as one of the factors to 
reduce the high blood pressure. From your research, mention two other factors (which you can 
control) that can increase your risk of getting high blood pressure?   
 
There are some of the risk factors you can change to help prevent and manage high blood pressure, 
including: 
Lack of physical activity, an unhealthy diet, drinking too much alcohol, smoking and tobacco use, 
stress 
 
3. Explain in 2-3 sentences how tobacco smoke affects the health of your circulatory system.  
 
When people smoke, they inhale tobacco smoke which ultimately gets into their lungs, hurting the 
respiratory system along the way and often causing lung cancer. But it also causes problems for the 
circulatory system because of the many toxins in cigarette smoke. For example, a harmful gas, 
carbon monoxide decreases the amount of oxygen that is carried in the red blood cells and also 
increases the amount of cholesterol that is deposited into the inner lining of the arteries, causing 
atherosclerosis. Nicotine the dangerous and highly addictive chemical in tobacco smoke causes an 
increase in blood pressure, heart rate, flow of blood to the heart and a narrowing of the arteries. 
                                    
4. Explain in 1-2 sentences how exercise/physical activity affects the health of your circulatory 
system and what you do to keep active. 
 
According to the American Heart Association, “being more active can help you lower your blood 
pressure, boost your levels of good cholesterol and improve blood flow (circulation),” all of which 
improve the health of your circulatory system. Answers will vary regarding what students do to keep 
active. 
 
5. The final factor that Victor and Sal included in their game to defeat atherosclerosis was exercise 
both during their game on the thinking table (Page 122) and when the cousins were trying to free 
themselves from the HBT. Write down two ways that exercise helped the cousins defeat 
atherosclerosis.   
 
Exercise helped use up excess calories and helped increase HDL- cholesterols so they could fight 
against LDL cholesterol. 
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Lesson 2: 
Putting it 
Together 

 
NOTES 

 

TECHNOLOGY CHALLENGE  

None 

 

LINKS 

Components of blood: 
https://www.youtube.com/watch
?v=qrE6Y0Se8bw 
 
 

 

OVERVIEW 

Atherosclerosis is a disease of the circulatory system but just 
as body systems don’t work in isolation but together to 
ensure proper function of the body, a problem in one body 
system can cause problems in another body system. In this 
lesson the students will have an opportunity to evaluate 
how to keep their circulatory system functioning properly by 
focusing on other body systems like the digestive, muscular 
and respiratory systems. 

LEARNING OBJECTIVES 

 Summarize the known atherosclerosis players and 
describe the game plan to defeat atherosclerosis 

 Describe a dietary pattern and using it to 
demonstrate how we can target the digestive 
system to prevent atherosclerosis 
 

SUGGESTED ACTIVITY A2: THE GAME PLAN TO DEFEAT 
ATHEROSCLEROSIS 

In this activity students will summarize what they have 
learned about atherosclerosis by selecting from the given 
list of players and place in the appropriate fortress trying to 
support or defeat atherosclerosis. 
 

SUGGESTED ACTIVITY B2: DIETARY PATTERN 

In this activity students will explore what a healthy eating 
pattern is. Then write down their current eating pattern 
and evaluate how healthy it is based on all they now 
know about keeping their circulatory system healthy. 
Finally, students will write down what they can change to 
make their current eating pattern better suited to support 
the health of their circulatory system. 
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INTRODUCTION 

Victor and Sal discovered that if some of the battle is fought in the digestive system, the battle in the 
circulatory system is more manageable. How did they win the atherosclerosis game? 

MATERIAL AND METHODS 

For these exercises the following item will be needed:  
 Scientific Sleuths: Atherosclerosis Attack book 
 Worksheet A2 

 
Methodology 

 The objective of Victor and Sal’s game in chapter 14 of the Atherosclerosis Attack book was to 
stop atherosclerosis by using different atherosclerosis players. A list of most of the players is given, 
along with four fortresses that need to be protected in order to achieve the outcome of 
ATHEROSCLEROSIS or NO ATHEROSCLEROSIS. Each fortress is fighting for survival. Have students 
use the list of players given (including others not in the book, like cigarette smoking to write in 
each fortress the players that will help that fortress survive.  Some players can help in different 
fortresses. Students can re-read chapter 14 if they need to. 

RESULTS (EXPECTED) 

1. The given list of atherosclerosis players includes those players that threaten your arteries with 
atherosclerosis and those that will defend your arteries against atherosclerosis. Select from the list 
and add players that will ensure survival of each fortress.   

 

Worksheet A2: THE GAME PLAN TO DEFEAT 
ATHEROSCLEROSIS (Teacher’s guide) 
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2. From all you have learned: a) Why should you keep your circulatory system health? c) Who needs 
to keep their circulatory system health? 
 
Hopefully the answers won’t vary very much from: The circulatory system is needed to carry oxygen 
and nutrients to all the cells of your body and remove waste. If it is not healthy it cannot perform its 
functions well. 
 
b) How can you keep your circulatory system health (indicate the other organ systems that may be 
involved)? 
 
Hopefully answers will contain some or all of the following: By preventing atherosclerosis, having a 
healthy diet (digestive system), exercising (muscular system) and not smoking (respiratory system). 
 
 
c) Who needs to keep their circulatory system health? 
 
Hopefully students understand that everyone needs to keep their circulatory system healthy. 
 
 
d) When is a good time to start taking care of your needs to keep their circulatory system health? 
 
Hopefully students understand that they need to make everyday choices that benefit the health of 
their circulatory system. 
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INTRODUCTION 

After defeating atherosclerosis in their game (chapter 14 Athero Attack book), Sal voiced her 
realization that, “You can’t just focus on one atherosclerosis player.” She explained that every time 
they focused on one player, they lost control of the battle.” Finally, what her mom said about having 
a healthy eating pattern made sense. In section 2 of this unit (How do you know what nutrients you are 
getting from your food), we looked at how to use Nutrition Facts labels and evaluated how healthy a 
meal consisting of shells & cheese, steamed broccoli, a cookie and orange juice was. We also learned 
that people have calorie needs that need to be met but seeing from the shells and cheese meal, one 
could get all the calories they need by doubling or tripling the servings in this meal. However, that will 
double or triple some problematic nutrients like sugar and fat without increasing beneficial ingredients 
like fiber to the required level. Therefore, it is not just about calories, but the source of those calories 
and the whole nutrient content of that meal.  
 
The good thing is, scientists have determined that having a protective dietary pattern is important in 
keeping your organ systems functioning properly. A dietary or eating pattern is “the combination of all 
the foods and beverages a person eats and drinks over time.” This means that everything you eat or 
drink matters. The Dietary Guidelines for Americans are prepared to help you make healthy food 
choices. In this activity students will explore what a healthy eating pattern is. Then write down their 
current eating pattern and evaluate how healthy it is, based on all they now know about keeping their 
circulatory system healthy. Finally, students will write down what they can change to make their current 
eating pattern better suited to support the health of their circulatory system. 

MATERIAL AND METHODS 

For these exercises the following item will be needed:  
 Scientific Sleuths: Atherosclerosis Attack book 
 Worksheet B2  

 
Methodology 

 Students should have completed reading chapters 12-17 in the Atherosclerosis Attack book. 
 Have students write down their typical meals for a day (this can be done at home and brought 

to school the following day). You can hand out the included table for the students to take home 
and fill out. 

 Using the recommendations at a glass which can be obtained from the following link, discuss 
with the students what a healthy eating pattern should include and what it should limit 
https://health.gov/sites/default/files/2019-10/DGA_Recommendations-At-A-Glance.pdf 

 Ask the students to evaluate how healthy the meals they filled out are and ask them to write 
next to each food what shift they can make to a healthier alternative. Provide them with a print 
out from the following link that talks about making small shifts. 
https://health.gov/sites/default/files/2019-10/DGA_Shift-to-Healthier-Choices.pdf 

 Finally talk about MyPlate, which was published by the USDA based on Dietary Guidelines for 
Americans. It is a great tool that can be used to help children visualize what they need to do 
regarding food choices. My plate shows a single meal with a plate divided into four different 
food groups: fruits, grains, protein, vegetables and a fifth side portion of dairy. The picture also 
depicts portion sizes of the different food groups that should be consumed; for example, the 
half side of the plate should have more vegetables than fruits. 

Worksheet B2: Dietary Pattern (Teacher’s guide) 
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My plate comes with additional recommendations such as using whole instead of refined grains, 
using a variety of lean proteins, a variety of fruits and vegetables, low fat dairy and limiting 
added sugar and salt. Whole grains contain fiber which is good for the health of the circulatory 
system and refined grains don’t. Refined grains, along with too much salt, sugar, saturated and 
trans fat present problems for the health of the circulatory system. 

 Have the students fill in the given picture of MyPlate with an example healthy meal. If time 
allows you can explore the Choose MyPlate website with them and encourage them to 
explore with their parents: https://www.choosemyplate.gov/resources/myplate-graphic-
resources 
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ACTIVITY DATE:        NAME: 

1. Write down your meals for one day  
 Food Item How much did you 

eat? 
How Healthy is the 
food item? 

Healthier food item 
you can eat instead 

Breakfast  
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

Snack  
 
 

   

 
 
 

   

Lunch  
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

Snack  
 
 

   

 
 
 

   

Dinner  
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

Snack  
 
 

   

 
 
 

   

 
 



 

26 
 

 
2.  Use the following MyPlate picture to design a healthy meal. You can write it several options that 
you could choose from each food group.  
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Teacher resources: Example of foods in each food group.  
 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


