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ABSTRACT

This paper examines the correlation between the female high school runner’s nutrition intake and their performance
in the three-mile race. In recent years, the rates of athletes experiencing body dissatisfaction and eating disorders are
increasing due to high pressure to keep a “fit body”, giving them a higher chance of getting injuries. Incorporating
past experiments, graphs, and surveys, this study demonstrates that the runners are likely to run if their macronutrient
intake reaches a certain balance, and runners with a balanced meal are capable of running longer distances with less
injury than ones with an unbalanced meal. The research was done to identify the most effective and beneficial meal
plan for athletes, specifically cross country runners. Its results are particularly evident in the quantitative-based graph
created from survey responses, which compared the runners’ intake of macronutrients and their running time.

Literature review

In recent years, especially with the major development of the media, our generation has been exposed to influencers
with what is known as "great style" or "ideal body type", more than ever. With this, the topic of body image has
become very widespread. A study done by Ipsos, an independent market research company managed by research
professionals, found that in 2018, 79% of Americans experienced dissatisfaction or a feeling of unhappiness concern-
ing their body image (Ipsos, 2018). When it comes to dieting or losing weight, one of the most common ways the
media or internet would suggest is to cut down calories or to increase aerobic exercises, which mainly include walking
and running. Contradictorily, an experiment performed on college athletes by the National Eating Disorders Associa-
tion has discovered that athletes have a higher chance of developing eating disorders. They found that women athletes
have a total of 93% chance of developing either anorexia or bulimia nervosa, and men have a 48% chance of devel-
oping either type of eating disorder (NEDA, 2019).

With insufficient amounts of calories and an increase in the amount of exercise, individuals can develop
serious injuries, most commonly fragility fractures (Smith, 2013). A fragility fracture can be defined as a "fracture
resulting from a fall from standing height or less" (Sorich, 2021). This injury can severely damage the hip, spine,
wrist, and other jointed bones within the body. Because these injuries are caused by weakened muscle and bone, active
individuals that lose significant amounts of muscle mass due to restrictive diet or nutrition deficiency can easily be
diagnosed with this injury (Miller, 2022). Another common illness caused by nutrition deficiency is anemia. Anemia
is a very common disease, having more than 3 million cases per year in the United States. It is caused by a deficiency
in important nutrients, such as vitamin B12 and iron. The symptoms include individuals easily feeling weak or tired,
lightheadedness, and shortness of breath (Mayo Clinic, 2022). This disease is not specifically common for athletes,
but with the symptoms, it will take time away from doing any activities.

In addition, these injuries are not uncommon among professional athletes either. For example, in the mag-
azine article Runner's World, Deena Kastor, an American long-distance runner who was an Olympic medalist in 2004
opened up about her suffering during the Olympics in Beijing. She explained how, even though she had a good amount
of calcium in her bloodstream, due to a lack of vitamin 1, her body was prevented from utilizing it. This caused her
right foot to break and prevented her from completing her race in the Olympics (ASP, 2009). Another professional
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athlete who suffered a similar case is a well-known soccer player, Neymar Jinior. He is a Brazilian professional
football player, one of the highest-paid players in the world, and a two-time World Cup participant. In August 2013,
Barcelona (Neymar's previous soccer club) released a statement that he had been diagnosed with anemia. Despite
Neymar's decision to continue playing football and insisting that there are no issues, his father has opened up his
concern to TV Globo, a Brazilian television network, that "the physical tiredness he had is not normal and quite
worrying". He continued and explained, "he almost has no fat to lose, and losing that muscle mass is troubling". With
the combination of lacking important nutrients in his body such as vitamins and irons, and extreme training at Barce-
lona, it has been reported that he has lost 7 kilograms since he first was diagnosed (Football Espana, 2013).

While these injuries remain very common, there has been a lot of research done regarding the topic of body
dissatisfaction and the diets of athletes (Swami, 2009). Some of the research includes researchers talking about how
the media or influencers affect teenagers, causing them to feel insecure about themselves and what types of food to
eat before a race or a game, to give the best performance. Although there were broad conclusions made by researchers,
there is a gap that exists within the research, which is not having definite conclusions as to how meals consumed by
an individual have a direct relation to their performance, especially with restrictive diets. To improve the existing
research, this research will be focused on finding how a female runner's meal affects their performance, specifically,
the meal consumed before the race. The reason for choosing running as a sport was because running seemed to be the
most stereotypical aerobic sport, and it is the core of many other sports, such as football. Additionally, the decision to
specify the study of female athletes is because women tend to have a higher rate of developing eating disorders and
injuries due to weaker bones, and the solution to this is sought more urgently. The outcome of this topic is intended
to develop a better understanding of athletes' diets, help athletes improve their performance without restrictive diets,
develop better relationships with food and avoid unnecessary injuries.

Hypothesis

The initial hypothesis to the question, "How do high school female 3-mile runners' consumption of nutrition affect
their running performance?", was that the more balanced the runner's meals are, the better performance they will have.
In other words, the less lenient toward one specific group of nutrients their diets are, they would likely run faster in
their race.

Although it has been acknowledged that the daily need for food consumption varies by the individual's age,
weight, and activeness, the appropriate diet for teenage female athletes recommended by Rebecca L. Carl, a Sports
Medicine Associate Professor of Pediatrics is as follows:

e 2000 to 3500 calories

e  Carbohydrates (55 to 65%)
e  Protein (15 to 20%)

e Fat (20 to 30%)

Additionally, it has been stated by the Cleveland Clinic that 1 gram of each carbohydrate and protein provides 4
calories, and 1 gram of fat provides 4 calories (Cleveland Clinic, 2019). Hypothetically, if each runner's consumption
of calories per day was 2000 calories, and they have 3 main meals per day, then within each meal, their intake should
be around 100 grams of carbohydrates (2000 caloriesx 60%-=4 calories/gram+3 meals), around 25 grams of pro-
tein (2000 caloriesx 15%+4 calories/gram+3 meals), and around 14 grams of fat (2000 caloriesx 20%<9 calo-
ries/gram~+3 meals). However, considering mid-day snack calories, and that dinner is likely to be a larger meal than
any other meal, pre-race meals should contain around 50 grams of carbohydrate (2000 caloriesx 60%+4 calo-
ries/gram-+5 meals), 12 grams of protein (2000 caloriesX 15%-+4 calories/gram-=+5 meals), and 7 grams of fat (2000
caloriesx 20%=9 calories/gram=+5 meals). Therefore, it was hypothesized that if the runner's consumption of macro-
nutrients before the race is around the hypothesized amount, then they are likely to run faster. Additionally, this
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hypothesis was developed based on the conclusion that was experimented with by Hellas Cena and Phillip C. Calder.
They have found that healthier alternatives to Western diets reduce the risk of cardiovascular disease and cancer.
Typical Western diets, such as pizzas and hamburgers are usually high in carbs and fat and not well balanced (Cena,
2020). From the data that a healthy meal/balanced meal led to better health conditions, it led me to believe that a
balanced meal would lead to better running performance.

Methodology

To test my question, "How do meals consumed by female 3-mile runners affect their performance"”, I have decided to
use a causal-comparative method. This is a quantitative methodology used to find the cause and effect relationship
between two different variables (Qualtrics, 2023). One of the key components that I looked for when deciding on
which method to use, was that it must be measured quantitatively. This was because quantitative tests allow me to
study large sample sizes objectively and accurately. Since my experiment required analyzing large scales of perfor-
mance data to find a relationship with food consumption, it was necessary to have a quantitative method. Another
factor that was important to consider was that it must be a method that looked into trends and correlations. Because
my research focused on finding how varying food choices result in better or worse performance, the methodology
needed to test the direct relationship between two contrasting variables. Therefore, it came to my understanding that
the causal-comparative method is the best-fit methodology to use in my experiment.

After deciding on the methodology, my next step was to define the independent and dependent variables.
Firstly, the independent variable, a variable that is not affected by another variable, would be the food consumption
by the runners. To make the experiment more precise and accurate, I have decided to specify the "food consumption”
as the total intake of carbohydrate, protein, and fat per day. I have chosen these three nutrient types because they are
the three elements of macronutrients. According to the British Heart Foundation, macronutrients are nutrients human
needs in big quantities for us to be provided with energy (Silver, 2021). As for the dependent variable, a variable that
is being measured throughout the experiment, was the performance of the runners. I have chosen to measure the
performance by asking the runners about their race times from the previous season.

To collect the data on the number of macronutrients and runners' race times, I have decided to create a ques-
tionnaire/ survey that was distributed to high schools in the northwest suburbs of Chicago with girls' cross country
teams. The survey included the following questions:

Name

Injuries they have experienced in the 2022 cross country season due to running
If they have a regular diet before or on the day of a running race

If yes to question 3, what do they eat the day before the running race (breakfast)
If yes to question 3, what do they eat the day of the running race

Their weekly mileage

AN

The first question was asked so that I can gather their time from 3-mile races from previous seasons using athletic.net.
This is a global website that provides team and individual sports data from the past and current. The second question
was asked because my research is intended to decrease discomfort in eating and injuries due to malnutrition. The
response to this question will help me find the possible correlation between nutrition and injuries. The following three
questions were asked to find independent variables for my data. Lastly, I asked the runners for weekly mileage. I
found this question to play a major role in my research, because no matter how unbalanced their meal was, if they
practiced a lot more than the people with a balanced meal, they were likely to have better performance (Fitzgerald,
2020). Therefore, this question led me to get rid of the outliers from the collected data.

Then, using the survey results on what type of meal they eat on the day of the meet (breakfast/ pre-meet
meal), I found each runner's consumption of each macro in terms of grams. I have decided to exclude the response on
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what the runners consumed the day before because the majority of the response was way too broad. However, in the
question where it only asked for what they eat on the day of the race, where it only included breakfast and pre-run
snacks, the responses were much more specific and detailed. Therefore, I have decided to only use the response to the
second question. To find the macro value of meals they have on the day of the race, I used an app called MyFitnessPal,
which is a health and fitness tracking mobile app, owned by famous sportswear company, Under Armour, and it allows
the user to calculate their macros just by typing the name of food. I decided to use this app, because it gives verified
values, meaning that the information has been validated and “accurately reflects from the product packaging” (MyFit-
nessPal, 2020).

Lastly, after macro calculation, I organized my data into Excel and created a graph. Originally, the plan was
to organize the data into dot graphs and bar graphs, having a range of time in the x-axis and each macro value in the
y-axis to see the correlation between two variables; however, due to the non-appearance of the direct correlation
between running time and grams of carbohydrate, protein, or fat, I decided to use a different type of graph, to see
possible correlation from a different perspective. The new graph I chose was a radar graph, also known as a spider
graph or star chart. This graph is commonly used to compare variables and see the similarities and outliers from the
base graph. To summarize all the data into a radar graph, the first thing I did was divide up the whole data into 3
groups by runners' speed. The first group of runners was numbered 1 to 7, and it consisted of the fastest runners out
of all data. The second group numbered 8 to 14, and it consisted of mid-time runners. The last group was numbered
15 to 21, and it consisted of the slowest runners out of all three. Then, I took the average of each macro within the
group I divided. After taking the average, I divided the value of each macro by the base values to convert it into
percentages. As a base value, I am using the numbers that I hypothesized earlier (50g of carb, 12¢g protein, 7g of fat).
These numbers represent a 1:1:1 ratio, and it is the value that is hypothesized to be most balanced and has the highest
likelihood of running the fastest.

Result and Findings

Out of 12 schools that were contacted, 6 schools responded, and 52 runners’ information was gathered. In response to
running-related injuries in the 2022 cross country season, 18 people answered they have experienced 1 injury, 10
people experienced 2 injuries, 3 people experienced 3 injuries, 4 people experienced 4 injuries, 1 person experienced
5 injuries, and 16 people experienced no injuries throughout the season. For the question that asked whether they
have a specific diet on the day before or the day of the meet, 51.9 percent of runners (27 people) said they have a
regular diet the day of the race, and the remaining 48.1 percent of runners (25 people) answered they do not have a
specific diet before the race. Then, the people that answered "yes", responded to the question with their specific food
they have. The food included such things as cereal, porridge, oatmeal, peanut butter and jelly, fruits...etc. The question
where it asked for the runners' weekly mileage was only asked for respondents who answered "yes" to the specific
diet, and the answer varied greatly. 1 respondent answered that they run 11-15 miles per week, 3 respondents answered
16-20 miles per week, 5 respondents answered 21-25 miles per week, 7 respondents answered 26-30 miles per week,
7 respondents answered 31-35 per week, 3 respondents answered 36-40, and 1 respondent answered 41+ miles per
week. Lastly, using the name given by survey respondents, the last three race results from the 2022 season were
gathered using athletic.net. As a result, the runners' average time varies from 19:07:40 to 25:33:00. The graph below
is a summary of the collected data after the excess of outlier data. It demonstrates the data of runners who answered
"yes" to a specific diet.
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Table 1: Summary of Responses

3-mile 3-mile 3-mile Carbohydrate | Fat | Protein . Weekly
Name . . . Average Injury .
time time time (g) (2) (g) mileage
Margareth
gAML 1 19.06 | 18:52 | 1925 | 19:07:40 25.00 500 | 1.00 0 31-35
Grabske
RuthHall | 19:17 | 1855 | 19:28 | 19:13:20 24.00 150 | 3.00 1 36-40
Tarﬁins‘ﬂ' 2029 | 20:16 | 18:56 | 19:53:40 85.60 10.00 | 1600 | 2 31-35
Fatima Sid-
a g?;‘ufl 19:52 | 19:54 | 20:17 | 20:01:00 55.80 660 | 1200 | 2 31-35
Katelyn 2027 | 19:18 | 2023 | 20:02:40 58.60 960 | 1470 | 2 21-25
Whitcomb
Jpia Sodimu | 19:52 | 20:11 | 20:18 | 20:07:00 51.70 890 | 16.70 1 26-30
Brooke 20:39 | 19:35 | 20:17 | 20:10:20 56.30 3030 | 19.10 | 0 26-30
Donnelly
Milana Pisto 20:23 20:03 20:18 20:14:40 35.00 16.60 9.70 1 26-30
Lucy Scales 20:20 20:27 20:16 | 20:21:00 68.00 13.50 | 9.50 0 16-20
Lizzie 21:10 | 19:49 | 2047 | 2035 27 04 13 0 26-30
Waltz
Emma 20:54 | 21:04 | 21:00 | 20:59:20 20.00 1.00 | 4.00 1 26-30
Somenek
Julia
21:30 | 20:48 | 20:53 | 21:03:40 67.80 6.60 | 12.00 1 36-40
Rakoczy
Claudia 2123 | 21:49 21:36 ) 21 11 0 31-35
Kowalczyk
Charlotte
2229 | 21:17 | 21:15 | 21:40:20 75.80 6.80 | 17.00 1 26-30
Galer
Jazmyn 22:15 | 21:25 21:50:00 110.00 490 | 1630 | 4 31-35
George
Madeline
' 123:18:00 | 2131 | 22:01 | 22:16:40 63.20 1720 | 17.10 1 21-25
Rakoci
M;;ile 22:59 | 2325 | 2348 | 23:24:00 65.60 2120 | 13.60 1 21-25
Lenna 23:57 | 23:13 | 24:56:00 | 24:02:00 65.00 500 | 9.40 1 1115
Szczesniak
Isabel
) 24:56:00 24:56:00 101.6 125 | 20 2 31-35
Ciesla
Triya Patel | 25:52:00 | 24:44:00 | 25:14:00 | 25:16:40 28.80 5.90 6.40 2 16-20
Mia Wikar | 25:46:00 | 25:21:00 | 25:32:00 | 25:33:00 67.60 17.60 | 11.90 3 16-20
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By comparing the average percentage between runners' consumption of each macronutrient to the base values (hy-
pothesized value), it resulted that the top 7 runners consume 102% of carbohydrates, 147% of fat, and 98% of protein
of the recommended value, which is 100% for all macro elements (Table 3). In contrast, the runners that rank 8th to
14th consume an average of 96% of carbohydrates, 134% of fat, and 77% of protein. Lastly, the last 15th to 21st
runners consumed 143% of carbohydrates, 172% of fat, and 113% of protein. The equation is shown in Table 3.

Discussion and Analysis
From the collected data, three conclusions could be drawn that satisfied the gap in the research. The research question
was asked to develop a better understanding of runners' diets, specifically for female runners, so it can help combat

harmful relationships with food, and prevent unnecessary injuries while improving performance.

Table 2: Average intake on macronutrients within 3 groups

Carbohydrate (g) Fat (g) Protein (g)
1 25.00 5.00 1.00
2 24.00 1.50 3.00
3 85.60 10.00 16.00
4 55.80 6.60 12.00
5 58.60 9.60 14.70
6 51.70 8.90 16.70
7 56.30 30.30 19.10

8 35.00 16.60 9.70
9 68.00 13.50 9.50
10 27 0.4 1.3

11 20.00 1.00 4.00
12 67.80 6.60 12.00
13 42 21 11

14 75.80 6.80 17.00

ISSN: 2167-1907

15 110.00 4.90 16.30
16 63.20 17.20 17.10
17 65.60 21.20 13.60
18 65.00 5.00 9.40
19 101.6 12.5 20

20 28.80 5.90 6.40
21 67.60 17.60 11.90
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Table 3: Macronutrients in percentages

Runners (1-7) Base

Carbohydrate (g) (51/50) 102% 100%
Fat (g) (10.27/7) 147% 100%
Protein (g) (11.79/12) 98% 100%
Runners (8-14) Base

Carbohydrate (g) (47.94/50) 96% 100%
Fat (g) (9.41/7) 134% 100%
Protein (g) (9.21/12) 77% 100%
Runners (15-21) Base

Carbohydrate (g) (71.69/50) 143% 100%
Fat (g) (12.04/7) 172% 100%
Protein (g) (13.53/12) 113% 100%

Firstly, with the data that compared hypothesized value with the average macro value, the following state-
ment can be concluded: if the runners' consumption of each carbohydrate, protein, and fat is similar to the hypothesized
value, which is 50 grams of carbohydrate, 7 grams of fat and 12 grams protein, they are likely to run faster. To visualize
the comparison, the radar graph is shown below. In all three graphs, the orange line demonstrates the base value,
which is why the triangle is a 1:1:1 ratio. The blue line demonstrates the average percentage value of each macro

calculated within the group.
Percentage comparison graph (1-7)

Runners 1-7

In the graph labeled Runners 1-7, the lines compare the data of the top 7 fastest runners' average consumption
of each carbohydrate, fat, and protein to the value that is hypothesized to have the most benefit to running fast. Looking
at the top of the triangle, which compares the percentage of carbohydrates, the base value of carbohydrates and the
top 7 runners' average value only differ by 2%, showing that the runners' average consumption only goes 2% above
the base value. Similarly, by comparing the percentage of protein from the base value to collected data, it only differs
by 2% as well. However, in this specific section of macro, the runners' consumption average is lacking 2% from the
base data. Lastly, looking at the section labeled fat, it is clearly shown that these runners consume much more fat than
the base value. They go over by 47%. To summarize this graph, the top 7 runners' consumption of carbohydrates and
protein is very close to what is hypothesized to be most beneficial to running fast, but their intake of fat is much greater
than the hypothesized value.
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Moving onto the next graph, in the graph labeled Runners 8-14, the lines compare the base macro value to
the macro data of runners who ran mid-time, meaning the data of the groups that ran slower than the first group of
runners, but faster than the third group of runners. When comparing the carbohydrate section, this group consumed an
average of 96% of the base value. What this shows is that their intake of carbohydrates is lacking by 4% from what
they should have to run fast. Similarly, their intake of protein is lacking as well. While the base value is represented
as 100%, this group of runners' average intake is only 77%, lacking 23%. However, similar to the data of the first
group, their intake of fat is greater than the base value. Their intake of protein is 134% of the base, consuming 34%
more. In summary, the mid-time runners' consumption of both carbohydrates and protein is lacking, especially protein,
by a significant amount, and the intake of fat is higher than what is recommended. Compared with the first group, the
overall triangle is much more unproportioned in the second group, due to a greater difference in the average of each
carbohydrate and protein intake to the base value.

Percentage comparison graph (8-14)

Runners 8-14
— RUnners Base

Carbohydrate (g)
150%

100%

50%

Protein (g) Fat (g)

Percentage comparison graph (15-21)

Runners 15-21

In the last graph, labeled Runners15-21, the lines compare the base macro value to the macro data of the
runners who ran the slowest within the collected data. In this group, the average consumption of carbohydrates was
143% of the base data, exceeding 43%. Additionally, in both protein and fat sections, this group consumed much
greater amounts than the base value, having 113% and 172%, respectively. In summary, this group of runners' intakes
on every element of macro exceeded by a great amount. Compared to the other two groups that had faster average
time, this group's graph shows they had significant differences with the base value to their macro data, and this group
is the only group that exceeds the base value in all categories of the macro.

Therefore, the data can confirm the statement: the group's average running time decreases as their intake of
carbohydrates, fat, and protein gets closer to the base value, 50 grams of carbohydrate, 7 grams of fat, and 12 grams
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of protein. This statement helps fill the gap because it adds new information to better understand female runners' diets,
and this information can be used to confirm that runners do not have to overeat or undereat to give the best perfor-
mance.

Table 4: Injuries occurred vs Weekly mileage

Injury Weekly mileage
1 0 31-35
2 1 36-40
3 2 31-35
4 2 31-35
5 2 21-25
6 1 26-30
7 0 26-30
8 1 26-30
9 0 16-20
10 0 26-30
11 1 26-30
12 1 36-40
13 0 31-35
14 1 26-30
15 4 31-35
16 1 21-25
17 1 21-25
18 1 1115
19 2 31-35
20 2 16-20
21 3 16-20

Using this conclusion, there is another statement that could be made: there is only a minor relationship be-
tween food consumption, injury, and weekly mileage. The table on the right is the colored version of Table 1, in the
previous section. It is in order from fastest to slowest, top to bottom. The rows highlighted in colors differ by their
mileage per week. Blue is 36 to 40, red is 31 to 35, green is 26 to 30, cream is 21 to 25, gray is 16-20, and yellow is
11 to 15. Previously, it was concluded that the 7 runners on top had the most balanced meal, the bottom 7 had an
unbalanced meal, and the middle 7 fell in between. However, comparing the number of injuries among the runners
with similar running mileage per week, the number varies whether the runner is in the category of top 7 with a balanced
meal or bottom 7 with a not very balanced meal. For example, when looking at the injury count of runners who run
31 to 35 miles per week, in rows 1 through 7, there is one runner who had 0 injuries throughout the season, and there
are two runners that had 2 injuries. Then, in rows 8 through 14, there is one runner that runs 31 to 35 miles per week,
and she had 0 injuries throughout the season. Lastly, in rows 15 to 21, a runner who ran the same distance per week
had 2 injuries. This means that this runner, who had a non-balanced meal, experienced the same number of injuries as
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a runner who had a very balanced meal. From this instance, it can be summarized that no matter if they are running
the same distance, the balance of the meal does not affect their performance.

However, from different perspectives, other conclusions could be drawn. In rows 1 through 11, which is the
top half of the whole data, their mileage per week is greater than what most of the bottom half of the runners run per
week. However, the data suggests that the bottom half of runners experienced more injuries than the top half. In other
words, the runners in the bottom half were running much less distance per week, but they experienced more injuries.
So, with this perspective, it can be concluded that runners with balanced meals are more capable of running longer
distances with fewer injuries. By changing the section of data to compare, two completely different conclusions were
able to be drawn from the same data. This statement fills the gap in the sports industry because the data confirms that
balance in meals is the key to fewer injuries.

Limitations and Future Research

Throughout the research, several limitations prevented the research to be most accurate. Firstly, the sample size. Out
of 12 schools that were contacted, only half of the schools participated in the survey. Although it was enough to find
a correlation between the runners' diet and their running performance, the outcome might have been different if the
sample size was greater. Secondly, the accuracy of the data. In the calculation to find the base value in the hypothesis,
2,000 calories were used as what female runners consume per day because it was given that it is the average calorie
consumed by teenagers. However, the calories consumed differ by people's weight, and height, and especially because
the surveys were distributed to all cross country runners in high school, the range in ages was big, meaning the height
and weight difference could range big as well. In addition, the accuracy of the app played a role in the possible inac-
curacy of the data. In the survey response, the respondents put what they ate, but no specific brand of the food. Alt-
hough all the macros used in the data from the MyFitnessPal app were verified values, the data would vary quite a bit
with different brands or if it was homemade.

Considering these given limitations, some adjustments could be made in future research. The first is to get a
bigger sample size. That way, it will be possible to close the range of calories calculation. For example, if the data of
the runners' height and weight can be collected, then the researcher can perform the same experiment using the most
fitted calorie value for each grade in high school. The second is to get a specific brand and serving size. This will help
greatly in getting more accurate data.

In the future, with the conclusions this research led to, it will be interesting to compare if it also applies to
male runners or other sports. Additionally, instead of just researching the meal they eat on the day of the race, per-
forming the same experiment with their daily diet would solve so much more unknown in the field of diet and sport.
Due to too broad of the responses, the data that asked for what they eat on the day before the race was not able to be
used. So, I had to assume they have similar meal balances throughout the season, in the part where it was researching
the correlation between injuries and weekly mileage. However, if it becomes possible to have a specific response to
what they eat daily, it will be very interesting to see if it will have the same results or trend.

Conclusion

This research aimed to identify the most effective and beneficial meal plan for female high school cross country
runners. Based on a quantitative analysis of runners' macronutrients values and their performance from the previous
season, the following statement can be concluded:
e The runners are likely to run fast if their macronutrient intake is balanced, and close to the value of
50 grams of carbohydrate, 7 grams of fat, and 12 grams of protein.
e Runners with a balanced meal can run longer distances with less injury than ones with an unbalanced
meal.
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Going back to the introductory paragraph informing body dissatisfaction among teenage athletes, it was informed that
athletes are feeling insecure about what food to eat, due to insufficient research in the female sports industry. It is
hoped that by this research filling the gap of the unknown, it will ease the number of injuries due to malnutrition.
However, as stated earlier, many factors could have been changed for better accuracy, and there are many new ques-
tions that are established from this research. Therefore, it will be interesting to see what future research will hold.
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