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ABSTRACT

ii

Adequate nutrition in athletes is important not only for the maintenance of general
health but also for the role it plays in enhancing athletic performance. In spite of this,
many athletes, especially females, consume inadequate diets (Andrews et al., 2016; dos
Santos et al., 2008; Dunn et al., 2008; Rash et al., 2008; Torres-McGehee et al., 2012;
Valliant et al., 2012). It has also been reported that student-athletes lack the nutrition
knowledge necessary to make informed eating decisions. The purpose of this study was
to describe eating behaviours and nutrition knowledge among female collegiate athletes
at an Atlantic Canadian university at two time points.
This study used 3-Day Food Records, the Nutrition for Sport Knowledge
Questionnaire, and the Eating Behaviour and Lifestyle Survey to characterize the eating
behaviours and nutrition knowledge of 25 female collegiate athletes at time one and 22
players time two. Results showed average diet quality did not meet the majority of
nutrient recommendations for general health or enhanced athletic performance at time
one and most nutrient intakes declined at time two. Nutrition knowledge increased from
time one to time two.
Based on these findings, an increase in nutrition knowledge does not necessarily
translate to an increase in diet quality. Participants in the present study demonstrated
recognition that a relationship between adequate nutrition and athletic performance
exists, however; student-athletes face a variety of barriers to healthy eating beyond
knowledge alone. Future nutrition interventions should address these barriers and focus
on the application of knowledge in order to create lasting changes in eating behaviour.
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INTRODUCTION
Adequate nutrition in athletes is important not only for the maintenance of general
health but also for the role it plays in enhancing athletic performance. In their joint
position paper Dietitians of Canada (DC), the Academy of Nutrition and Dietetics
(AND), and the American College of Sports Medicine (ACSM) assert, “…the
performance of, and recovery from, sporting activities are enhanced by well-chosen
nutrition strategies” [Dietitians of Canada et al., 2016]. Sufficient total energy intake is
essential for the most basic processes to occur in the human body while at rest and these
energy requirements are increased when an individual is physically active (Dietitians of
Canada et al., 2016; Thompson, Manore, Vaughn, Gotschall-Pass & MacLellan, 2014).
The estimated requirements for energy from both carbohydrates and protein specifically
are also increased as the demands of physical activity intensify (Dietitians of Canada et
al., 2016). The amount of extra energy needed to support physical activity depends on
the type, intensity, and duration of the activity (Thompson et al., 2014). Low energy
availability in both male and female athletes may compromise athletic performance
across a wide spectrum of sporting activities (Dietitians of Canada et al., 2016).
Though the importance of nutrition in sport has been well established (Dietitians
of Canada et al., 2016), studies have shown that athletes at the collegiate level
demonstrate insufficient knowledge of nutrition and, females in particular, consume diets
that are inadequate for their needs as athletes (Andrews, Wojcik, Boyd & Bowers, 2016;
dos Santos, da Silveira & Cesar, 2008; Dunn, Turner & Denny, 2008; Rash, Malinauskas,

Duffrin, Barber-Heidal & Overton, 2008; Torres-McGehee et al., 2012; Valliant,

2

Emplaincourt, Wenzel & Garner, 2012). Athletes who consume a balanced diet are likely
to perform better than those who consume low quality diets (Bonci, 2011). There are
several factors beyond nutritional adequacy that can influence the food choices of adults.
Some factors are perceived as being within an individual’s control such taste preferences,
familiarity, and personal ideology while other factors such as time and budget constraints
can be perceived as barriers to eating a healthy diet (Asp, 1999; Pollard, Kirk & Cade,
2002).
Much of the existing literature regarding the eating behaviours and nutrition
knowledge of female collegiate athletes has been generated in the United States. Very
few studies have been conducted on this population at Canadian post-secondary
institutions and, to the best of the researchers’ knowledge; there is no published literature
on the eating behaviours and nutrition knowledge of female collegiate athletes in Atlantic
Canada. Given the important relationship between nutrition and athletic performance, the
purpose of this study is to describe eating behaviours and nutrition knowledge among
female collegiate athletes at an Atlantic Canadian university at two time points.
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LITERATURE REVIEW
Eating Behaviours
Diet Quality
Studies have shown diet quality among Canadians of all ages to be unfavourable
(Garriguet, 2009). In 2016, only 30% of Canadian adults reported consuming fruit and
vegetables more than five times per day (Statistics Canada, 2016) and currently, most
Canadians are consuming just half of their fibre needs (Health Canada, 2019). The
Canadian Community Health Survey in 2004 reported that 5 in 10 women have energy
intakes exceeding their energy needs (Health Canada, 2012) and that Canadians’ high
sodium intakes are associated with increased risk for adverse health effects (Health
Canada, 2017).
In 2009, Statistics Canada used the Healthy Eating Index adapted for Canadians
(HEI-C) to gauge diet quality in Canada. The HEI-C uses 24-hour recalls to assess diets
in terms of adequacy and moderation. Points are awarded based on the number of
servings consumed from various food groups. It was discovered that the average
Canadian scored only 58.8 out of a possible 100 points (Garriguet, 2009). The scores of
women between the ages of 19-30 were even lower with an average score of 56.9 points.
Quehl, Haines, Lewis & Buchholz (2017) also used the HEI-C to assess diet quality
among female university students in Canada, showing a slightly higher HEI-C score with
an average of 68.2 points.

Energy
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Meeting energy requirements is the first nutrition priority for athletes (ACSM,
ADA & DC, 2000). Whether participating in endurance activities such as distance
running or team sports characterized by intermittent high intensity, such as hockey,
athletes need adequate energy in order to meet the demands of their sport. This energy
comes from the athlete’s food and fluid intake; however, many studies show that athletes
– females especially – consume too little energy to support their increased needs (Abood,
Black, & Birnbaum, 2004; Erdman, Tunnicliffe, Lun & Reimer, 2013; Rossi et al., 2017;
Shriver, Betts & Wollenberg, 2013; Valliant et al., 2012). Shriver et al. (2013)
demonstrated that of 52 female collegiate athletes across three separate sports, only 9%
(n=5) of participants met their estimated energy needs. A nutrition intervention study
involving NCAA baseball players (n=15) reported that pre-intervention energy intakes
were significantly lower than the athletes’ required intake levels (Rossi et al., 2017). A
third study, examining the diets of elite Canadian athletes (n=324), found the athletes’
caloric intakes to be an average of 300 calories lower than estimated requirements
(Erdman et al., 2013). Contradictory to these findings, an assessment of the dietary intake
of college track athletes found diet quality to be above 80% however; it was unclear
whether energy intake specifically was compared to recommended intakes for the athletes
(Rash et al., 2008). Low energy availability in athletes may cause unwanted weight loss
and compromise athletic performance in the short and long term (Dietitians of Canada et
al., 2016).

Carbohydrates
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Carbohydrates are an essential nutrient for physical activity. They are a key fuel
for the brain and central nervous system and are used to support a wide range of exercise
intensities (Dietitians of Canada et al., 2016). Carbohydrates can be stored within the
body to be used as a fuel source during prolonged exercise (Dietitians of Canada et al.,
2016; Thompson et al., 2014). When carbohydrate stores are depleted, fatigue and
impaired skill and concentration can occur which can drastically reduce athletic
performance (Dietitians of Canada et al., 2016). DC, AND, and the ACSM (2016)
suggest 6-10 grams per kilogram (g/kg) of body weight per day for athletes performing
one to three hours of moderate to high intensity exercise daily. Both male and female
collegiate athletes have been shown to consume significantly fewer carbohydrates than
recommended for their activity levels (Rossi et al., 2017; Valliant et al., 2012). A study
of elite Canadian athletes (n=324) also reported both male and female athletes consuming
inadequate amounts of carbohydrates compared to recommendations for their body
weight (Erdman et al., 2013).
Protein
Though proteins are most commonly known for their contribution to muscle mass,
they are critical in the formation of all tissues in the human body (Thompson et al.,
2014). Current protein recommendations for athletes are between 1.2 and 2.0 g/kg of
bodyweight per day (Dietitians of Canada et al., 2016). High quality sources of protein,
including eggs, beef, and poultry, are necessary for the maintenance, repair, and synthesis
of skeletal muscle proteins (Dietitians of Canada et al., 2016). Studies show that meeting
protein recommendations may not be as problematic as meeting carbohydrate targets (dos

Santos et al., 2016; Mullinix, Jonnalagadda, Rosenbloom, Thompson & Kicklighter,
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2003). In a study using three-day food records to assess the diets of elite female soccer
players (n=18), protein intakes of 1.3g/kg of body weight per day were reported
(Mullinix et al., 2003). A second study of female soccer players (n=21) described protein
intakes of 2.0g/kg of body weight per day, which is at the high end of the currently
recommended range. This study used three 24-hour recalls and a food frequency
questionnaire to estimate nutrient intakes (dos Santos et al., 2016). In contrast, Valliant
et al. (2012) reported protein intakes of 0.9g/kg body weight and 1.14g/kg body weight in
female collegiate volleyball players (n=11) before and after a nutrition education
intervention, respectively. Though protein intakes of the players improved, the reported
intakes at the end of the intervention were still below recommendations (Valliant et al.,
2012).
Barriers to Healthy Eating Behaviours
Maintaining a healthy diet can be difficult for university student-athletes. Aside
from the general factors that affect food choices in all adults – taste, texture, familiarity,
personal ideology, and reception to media and advertising – student-athletes face a
number of other factors that can make healthy eating challenging (Pollard et al., 2002).
These barriers to eating a healthy diet include the lack of availability of healthy foods, the
perceived high prices of healthy foods compared to junk foods, and most commonly the
lack of time to plan, prepare, and eat healthy meals (Greaney et al., 2009; Pelletier &
Laska, 2012; Seguin, Connor, Nelson, LaCroix & Eldridge, 2014; Sogari, VelezArgumedo, Gomez & Mora, 2018). In a 2010 survey of college and university students
(n=1,201), 58% (n=697) of participants reported experiencing time constraints in general
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and 45% (n=540) said they would eat healthier if they were less busy (Pelletier & Laska,
2012). Two studies using focus groups to explore the experiences of female participants
reported a lack of time and/or competing priorities as the number one barrier to eating
healthy (Seguin et al., 2014; Sogari et al., 2018). Both studies also cited the cost of
healthy food as a major barrier to healthy eating. Participants believed it was cheaper to
buy unhealthy convenience foods than it was to buy fresh, healthy foods (Seguin et al.,
2014; Sogari et al., 2018). The participants in the Sogari et al. (2018) study specifically
were university students. On top of time and budget constraints, they also mentioned

stress eating related to their busy school schedules and, in some cases, living on their own
for the first time (Sogari et al. 2018).
Nutrition Knowledge
A 2011 systematic review of 29 studies of nutrition education among recreational
and elite athletes reported mean scores of between 45% and 65% (Heaney, O’Connor,
Michael, Gifford & Naughton, 2011). These studies used various nutrition knowledge
questionnaires covering topics including, but not limited to, appropriate energy intakes,
macro- and micronutrient intakes, fluid intakes, and timing of food and fluid intake in
relation to physical activity. Several of these studies provided a nutrition education
intervention in an attempt to increase athlete knowledge (Abood et al., 2004; Kummer,
2016; Nascimento et al., 2016; Rossi et al., 2017; Valliant et al., 2012). Interventions
ranged from weekly individual consultations with a registered dietitian (Nascimento et
al., 2016; Valliant et al., 2012) to a one-time group education session delivered by a
nutritionist (Rossi et al., 2017). Nutrition education interventions have shown to increase
nutrition knowledge in athletes, however; an increase in knowledge does not necessarily

translate to a change in dietary behaviours (Abood et al., 2004; Kummer, 2016;
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Nascimento et al., 2016; Rossi et al., 2017; Valliant et al., 2012). Heaney et al. (2011)
reported weak evidence that a positive correlation exists between greater nutrition
knowledge and improved dietary intake. The limited amount of recent literature and the
poor quality of studies in this area, along with the lack of validated tools used in the
existing studies make it difficult to draw conclusions (Heaney et al., 2011).
The literature has shown that student-athletes, especially females, consume
inadequate amounts of both energy and carbohydrates which are essential for athletic
performance (Andrews et al., 2016; dos Santos et al, 2008; Dunn et al., 2008; Heaney et
al., 2011; Rash et al., 2008; Torres-McGehee et al., 2012; Valliant et al., 2012). Though
studies have reported improved nutrition knowledge following a nutrition education
intervention, average nutrition knowledge scores among athletes are between 45 and 65%
(Abood et al., 2004; Kummer, 2016; Nascimento et al., 2016; Rossi et al., 2017; Valliant
et al., 2012). There is evidence to suggest a relationship between nutrition knowledge
and improved diet quality; however, student-athletes face many barriers to healthy eating
beyond knowledge alone (Heaney et al., 2011). The literature regarding diet quality and
nutrition knowledge of collegiate athletes is largely based on data from the United States.
Though the diet quality of Canadians in general has been assessed, there has been very
little research published on Canadian student-athletes specifically, and studies of this
population in Atlantic Canada are especially scarce. The present study describes eating
behaviours and nutrition knowledge among female collegiate athletes at an Atlantic
Canadian university.
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METHODS
Participants of the present study are members of the Varsity Women’s Hockey
team at the University of Prince Edward Island. After obtaining approval from the UPEI
Research Ethics Board, the athletes were recruited via email correspondence with the
team coach (Appendix A: Recruitment Email). Twenty-five participants attended an
initial information session where they were given a brief description of the study and
what would be asked of them. Participation in the study included attending two data
collection sessions – one near the beginning of their competitive season (time one) and
one near the end (time two) - where a nutrition knowledge questionnaire and an eating
behaviour survey would be completed. They would also be asked to complete a threeday food records at each time point. Informed consent was obtained from the participants,
and they were advised that their participation was voluntary and they were free to
withdraw at any time during the data collection (Appendix B: Participant Information
Letter and Informed Consent).
Data Collection Tools
The initial information session introduced three data collection tools to be used in
the study: The Nutrition for Sport Knowledge Questionnaire (NSKQ), the Eating
Behaviour and Lifestyle Survey (EBLS), and a 3-Day Food Record (Appendix C: Data
Collection Tools). The NSKQ was developed and validated for content and construct
validity using classical test theory and Rasch analysis (Trakman, Forsyth, Hoye & Belski,
2017; Trakman, Forsyth, Hoye & Belski, 2018). It includes a total of 89 multiple-choice
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questions divided into six sections on the topics of weight management, macronutrients,
micronutrients, sports nutrition, supplements, and alcohol (Trakman et al., 2017).
The NSKQ and the EBLS were completed by participants in the classroom with

the researchers available to answer participant questions. Participants were instructed to
take the 3-Day Food Record home with them to be completed in real time and submitted
one week later. They were given detailed instructions – both verbally and written - on
how to provide an accurate food record and were instructed to record their food and fluid
intakes for two weekdays and one weekend-day to best reflect typical eating patterns.
Once the baseline data was collected at time one, a nutrition education session
was conducted. The session consisted of a 45-minute presentation and guided discussion
prepared and delivered by the researcher – a 4th year Foods and Nutrition student and
Dietetic Intern – with guidance from a Registered Dietitian. The presentation and
discussion covered nutrition related topics including, but not limited to, the role of
adequate energy intake in athletic performance, the role of macro- and micronutrients for
fuel during training and recovery from training, food sources of important nutrients, label
reading, fluid requirements for physical activity, and frequency and timing of food and
fluid intake with regards to physical activity.
Near the end of the 2018/19 hockey season (mid-February), a second information
session was held. Participants were reminded that participation was voluntary and they
were free to withdraw at any time. The NSKQ and the EBLS were administered to the
participants a second time. Participants were asked to complete a second food record
including two weekdays and one weekend day and the instructions for completing a 3Day Food Record were reviewed in detail. The athletes were asked to submit their
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second 3-Day Food Record to the researchers at an agreed upon location within one week
of the second information session.

Participants

Data Analysis

Athlete BMI and average estimated energy expenditure were calculated using
self-reported weights provided in the EBLS and the player heights listed on the UPEI
Panther’s Women’s Hockey website (2019). The average age of the participants was
estimated using athlete years of eligibility as listed on the team website. Student-athletes
are eligible to participate in USPORTS competition for five academic years (USPORTS,
2018). It was assumed that 1st years are 18 years old, 2nd years are 19 years old, 3rd years
are 20 years old, and so on. The Harris Benedict equation was used to calculate the
average estimated energy expenditure of participants using an activity factor of 1.5 (DC
et al., 2016). An activity factor of 1.5 represents average activity; the activities of daily
living plus 60 to 120 minutes of moderate physical activity (Thompson et al., 2014).
Although the participants engage in intense daily practices, a large part of the remainder
of the day is spent attending lectures.
3-Day Food Records
Food records collected at both time points were reviewed for completeness
before being entered and analyzed using eaTracker – a nutrient analysis program offered
by Dietitians of Canada (Dietitians of Canada, 2019). When food items recorded by
participants were not available in the eaTracker foods database, the researcher replaced
the item with a substitution of similar nutritional value. For example, skim milk was
entered in place of almond milk (not available in eaTracker) because calorie and

macronutrient content of the two beverages are similar. The researcher kept a detailed
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substitution record to ensure consistency of substitutions among participants.
Energy and nutrient intake for each of the three recorded days were compiled in a
Microsoft Excel spreadsheet for each participant. Specific nutrients of interest included
carbohydrate, protein, and fat, along with fibre, sugar, sodium, iron, and calcium. A
three-day average was calculated for each nutrient at both time points for each
participant. An overall team average was calculated for each nutrient and compared to
recommendations from DC, AND, and ACSM; Heart and Stroke; and Health Canada
(Dietitians of Canada, 2016; Health Canada, 2006; Heart & Stroke, 2018). It is
recommended that athletes consume 6-10 g/kg of body weight per day and 1.2 to 2.0 g/kg
of body weight per day (Dietitians of Canada, 2016). Sugar intake is recommended to be
between 5-10% of total calories (Heart & Stroke, 2018) and the daily recommended
intakes for fibre, iron, and calcium are 25g, 18g, and 1000mg, respectively (Health
Canada, 2006). The sugar recommendation represented in grams per kilogram of body
weight was calculated to be 29-58g using the average estimated energy expenditure for
participants.
The average number of servings of each of the four food groups as outlined in
Canada’s Food Guide (Health Canada, 2007) were calculated. The recommendations for
each food group for an adult female can be seen in Table 1. Food records were also
evaluated using the Canada’s Food Guide Guidance Statements meant to encourage high
quality food choices (Health Canada, 2007). A sample of the guidance statements used
can be seen in Table 2. A new Canada’s Food Guide was released in 2019 however; the

2007 version of Canada’s Food Guide was used throughout this study, as it was the
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version available at the time participant data was collected and analyzed.
Nutrient data from time one and time two were compared using paired t-tests and
intakes at time one were compared to recommendations for adult females using single
sample t-tests. Only the data from time one was compared to recommendations because
the data from time two was not completed in enough detail to make meaningful
comparisons. Statistical analysis was completed using IBM SPSS Statistics.
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Table 1. Recommended number of servings for each food group for adult females as
outlined by Canada’s Food Guide 2007.

Daily Number of
Servings

Fruits &
Vegetables
7-8

Grain Products
6-7

Milk and
Alternatives
2

Meat and
Alternatives
2
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Table 2. Examples of Canada’s Food Guide Guidance Statements (2007).
Eat at least one dark green and one orange vegetable per day
Have vegetables and fruit more often than juice
Make at least half of your grain products whole grain
Drink 500ml skim, 1%, or 2% milk each day
Eat at least two servings of fish each week

Nutrition for Sport Knowledge Questionnaire
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All data from the NSKQ at time one were entered in a Microsoft Excel
spreadsheet in December 2018 and at time two in February 2019. At time point one,
participant names were replaced with a numerical code for each participant generated by
a random number generator. The NSKQ was scored awarding one point for correct
answers and zero points for incorrect answers according to Trakman et al. (2017).
Questions with no response were omitted from individual participant scores. The total
number of correct answers was divided by the total number of questions answered to
determine the percentage of correct answers. Scores were also calculated for each of the
six sections of the questionnaire; weight management, macronutrients, micronutrients,
sports nutrition, supplements, and alcohol. Scores at time one were compared to scores at
time two and paired t-tests were conducted to determine significance.
Eating Behaviour and Lifestyle Survey
Responses from the EBLS were entered into a Microsoft Excel spreadsheet at each
time point. Close-ended questions were coded numerically (A=1, B=2, C=3, etc.) and
responses to open-ended questions were transcribed as written. Participant information
including program of study, place of residence, and self-reported weight was compiled.
Responses to questions regarding the importance of nutrition in relation to athletic
performance as well as sources of nutrition related information were also collected. The
survey included questions regarding the eating behaviours of participants such as, “How
often do you eat breakfast?” and, “What type of lunch do you normally eat?” It also
included questions regarding budget constraints and timing of meals in relation to
physical activity.
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RESULTS
Participants
Participants of the present study are members of the Varsity Women’s Hockey
team at the University of Prince Edward Island. Twenty-five players completed the
NSKQ and the EBLS at time one, with twenty players submitting a completed 3-Day
Food Record. Twenty-two players completed the NSKQ and the EBLS at time two with
twelve players submitting a completed 3-Day Food Record. Participants were enrolled in
a variety of academic programs at UPEI with 32% (n=7) of the players majoring in
kinesiology and 18% (n=4) majoring in business. Another 18% (n=4) identified as arts
majors, while 9% (n=2) were majoring in science, and 23% (n=5) did not specify a
program of study. None of the participants were studying Foods and Nutrition though
kinesiology students are required to take several nutrition courses. Player years of varsity
eligibility can be seen in Figure 1. Of the twenty-two players who participated in the
second data collection session, 73% (n=16) lived off campus while 27% (n=6) lived on
campus in residence halls. The participants had an average BMI of 21.2 kg/m2, which is
classified as normal weight and their average estimated energy expenditure was 2,338
calories per day (Health Canada, 2018). Anthropometric data of only those who provided
a self-reported weight at time two were used in the energy equation (n=19).
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Player Years of Eligibility
2

1
8

6

1st

3rd
5th
7

Figure 1. Number of players in each year of varsity eligibility (n=24).

2nd
4th

3-Day Food Records
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The average number of servings from the fruits and vegetables group and the milk
and alternatives food group were significantly lower than the minimum recommendations
(p<0.038 and p<0.001, respectively). The average servings of grain products below
recommendations and meat and alternatives were above recommendations though not
statistically significant (p<0.635 and p<0.152, respectively). The average number of
servings from each of the four of the food groups outlined in Canada’s Food Guide
(Health Canada, 2007) declined from time one to time two (Figure 2).
At time one, 30% (n=6) of participants ate at least one green vegetable and one
orange vegetable on all three days of their food record and 20% (n=4) of participants
reported approximately half of their grain products as coming from the recommended
whole grain sources. It is possible that more participants consumed whole grain
products, however, lack of detail in participant food records made it difficult to confirm
specific grain product type. None of the participants reported consuming the
recommended two cups of milk per day at time one but those who drank any amount of
milk - 35% (n=7) - drank lower fat options. The main sources of protein reported in the
three-day food records were chicken, ground beef, and eggs. Thirty-five (n=7) percent of
respondents reported consuming fish on at least one of their three recorded days at time
one.
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Food Group Servings at Time One and
Time Two
8
7
6
5

5.6

6.2

4
3

1.5

2
1
0

Fruits and
Vegetables

Grain Products

Milk and
Alternatives

2.6

Meat and
Alternatives

Time 1
Time 2

Rcommended

Figure 2. Average number of servings from each food group at time one (n=20) and
time two (n=12) compared to Canada’s Food Guide recommendations (Health
Canada, 2007).

Participant macronutrient intakes fell within Acceptable Macronutrient
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Distribution Ranges (AMDRs) for their age and gender (Health Canada, 2006). Average
percent of total calories from protein rose slightly from 18% at time one to 19% time two
(AMDR: 10-35%) though the number of servings declined. The average percentage of
total calories from fat also increased; from 29% at time one and 32% at time two
(AMDR: 20-35%). Finally, the average total calories from carbohydrate at time one was
52% and decreased to 48% at time two (AMDR: 45-65%).
A full nutritional profile – including calories, macronutrients and micronutrients –
of the participants at time one and time two can be seen in Table 3. Table 4 compares
average nutrient intakes at time one to the daily recommendations. Average caloric
intake reported in the 3-Day Food Records was 80% of the average estimated energy
expenditure at time one and total energy and carbohydrate intakes at time one were both
significantly lower than recommendations (p<0.000).
The reported values for both iron and calcium were significantly below
recommendations (p<0.000 and p<0.001, respectively). Although not significant, iron
intake decreased from 14.4 mg at time one to 12.3 mg at time two (p<0.140). Calcium
intake also decreased from time one to time two with values of 822mg and 686 mg,
respectively (p<0.195). With a recommended intake of 25g per day, fibre intake of
participants was significantly low with 21g (p<0.009) at time one and decreased further at
time two. Sugar intake decreased over time from 83g to 60g (p<0.081), though it was
significantly higher than the maximum recommendation of 58g per day (p<0.008). While
sodium intakes decreased over time, intakes at both time points were above the upper
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limit of 2,300mg with intakes of 2,715mg (p<0.070) and 2,425mg (p<0.383) at time one
and time two, respectively.
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Table 3. Average nutrient intakes of participants at time one (n=20) and time two
(n=12).
Time One
Calories (kcal)
1867.2
Fat (g)
63.7
Saturated Fat (g)
20.9
Trans Fat (g)
1.7
Cholesterol (mg)
262.8
Sodium (mg)
2714.6
Potassium (mg)
2791.8
Carbohydrate (g)
252.4
Fibre (g)
20.7
Sugar (g)
82.6
Protein (g)
82.4
Vitamin A (RAE)
755.4
Vitamin C (mg)
116.3
Calcium (mg)
821.7
Iron (mg)
14.4
Vitamin D (mcg)
3.6
Vitamin E (mg)
6.4
Thiamin (mg)
1.8
Riboflavin (mg)
1.9
Niacin (NE)
27.9
Folate (DFE)
465.1
Vitamin B6 (mg)
1.7
Vitamin B12 (mcg)
3.2
Note: p<0.05 = significant

Time Two
1622.9
61.8
19.6
2.5
257.8
2425.0
2810.4
206.2
19.1
59.5
77.8
769.4
92.5
686.1
12.3
3.6
6.2
1.3
1.8
36.3
394.6
1.7
3.3

p-value
p<0.034
p<0.022
p<0.985
p<0.043
p<0.295
p<0.081
p<0.696
p<0.545
p<0.011
p<0.195
p<0.140
p<0.000
p<0.983
p<0.026
p<0.308
p<0.619
p<0.093
p<0.876
p<0.951
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Table 4. Average nutrient intakes at time one (n=20) compared to daily
recommendations.
Daily
Time One
Recommendations p-value
Calories (kcal)
1867.2
2,338 kcal
p<0.000
Fat (g)
63.7
Saturated Fat (g)
20.9
Trans Fat (g)
1.7
Cholesterol (mg)
262.8
Sodium (mg)
2714.6
1500mg
p<0.000
Potassium (mg)
2791.8
4700 mg
p<0.000
Carbohydrate (g)
252.4
6-10g/kg BW
p<0.000
Fibre (g)
20.7
25g
p<0.009
Sugar (g)
82.6
29-58g
p<0.008
Protein (g)
82.4
81.6-136g
p<0.951
Vitamin A (RAE)
755.4
700
p<0.545
Vitamin C (mg)
116.3
75 mg
p<0.011
Calcium (mg)
821.7
1000 mg
p<0.001
Iron (mg)
14.4
18 mg
p<0.000
Vitamin D (mcg)
3.6
15 mcg
p<0.000
Vitamin E (mg)
6.4
15 mg
p<0.000
Thiamin (mg)
1.8
1.1 mg
p<0.000
Riboflavin (mg)
1.9
1.1 mg
p<0.000
Niacin (NE)
27.9
14 NE
p<0.000
Folate (DFE)
465.1
400 DFE
p<0.061
Vitamin B6 (mg)
1.7
1.5 mg
p<0.127
Vitamin B12 (mcg) 3.2
2.4 mcg
p<0.009
Note: p<0.05 = significant

Nutrition for Sport Knowledge Questionnaire
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Average NSKQ scores at time one were 43% (n=25). At time two, the average
total score was 49% (n=22) for an overall increase of 6% (p<0.014). The scores for each
of the six sections of the questionnaire at data collection times one and two can be seen in
Figure 3. Participants had the lowest scores in the section regarding supplements at both
time one and time two. At time one, the highest scores were in the section regarding
macronutrients and at time two, participant scores were highest in the section concerning
alcohol.
Eating Behaviour and Lifestyle Questionnaire
At time one participants indicated the internet, family and friends, and athletic
trainers as the top three sources they rely on for information regarding food and nutrition.
Health professionals such as doctors and dietitians were ranked fourth and fifth,
respectively. At time two participant responses still indicated that their top sources of
food and nutrition related information were family and friends, the internet and athletic
trainers, but the rankings of doctor and dietitian improved to fourth and third,
respectively.
Participants indicated an interest in nutrition support in the form of “access to
nutrition information relevant to sports/training nutrition” at both time one and time two.
Sixty-four percent (n=16) ranked the importance of what they eat and drink in relation to
their performance, as “very important” and 28% (n=7) ranked the importance of food and
drink as “important” (n=7) at time one. At time two however, only 45% (n=11)
participants chose “very important” and 50% (n=11) chose “important”. There were no

participants who indicated that what they eat and drink is of zero importance to their

26

sports performance at either time point.
At time point two, when asked what type of nutrition follow up they would be
interested in, 50% (n=11) of participants expressed interest in a one-on-one consultation
with a dietitian. Thirty-two percent (n=7) of participants said they would be most
interested in a monthly group check in while another 23% (n=5) indicated interest in a
workshop session. Only one participant was not interested in any type of nutrition
follow-up.
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Nutrition for Sport Knowledge
Questionnare Scores by Section
70%
60%
50%
40%
30%
20%
10%

0%

Time 1
Time 2

Figure 3. Average participant scores for each section of the Nutrition for Sport
Knowledge Questionnaire at time one (n=25) and time two (n=22). *Note that
n=21 in the micronutrients, supplements, and alcohol sections at time two as some
participants omitted responses to entire sections.
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DISCUSSION
Proper nutrition has been shown to not only improve general health and prevent
disease but also to improve athletic performance and recovery (Dietitians of Canada et
al., 2016). Adequate knowledge of nutrition recommendations and the roles of certain
nutrients can assist athletes in making informed nutrition choices, but it is well
established that the possession of knowledge doesn’t directly translate to the adoption of
favourable behaviours. The unique lifestyles of student-athletes present barriers to eating
healthy that stretch beyond nutrition knowledge. Several studies have looked at the diets
and nutrition knowledge of athletes but the literature on female student-athletes
specifically is limited. Of this limited selection, very few studies have been conducted in
Canada, and literature published in Atlantic Canada is especially scarce. A large number
of studies conducted on female athletes are focused on soccer players (Abood et al.,
2004; dos Santos et al., 2016; Mullinix, 2003; Reed, De Souza & Williams, 2013), and to
the best of the researchers’ knowledge, there are no published studies concerning female
hockey players. The present study aimed to characterize the eating behaviours and
nutrition knowledge of female varsity hockey players at an Atlantic Canadian university
at two time points during the hockey season.

Energy

Eating Behaviours

Participants reported average caloric intakes of 1,867 calories per day at time one
and 1,623 calories per day at time two. These values are significantly lower (p<0.000)

than the 2,338 calories previously estimated to represent adequate energy intake. To
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further illustrate this point, the actual caloric intake of participants were 80% and 69% of
the estimated requirements and time one and time two, respectively. It should be noted
that this study used average heights, weights, and ages of participants to compute average
nutrient estimates. As with all nutrition estimates, these are approximate and will vary
between participants depending on factors such as heredity, age, body composition,
exercise intensity, frequency, and duration. Inadequate total energy intake is a common
finding in studies of the eating behaviours of female athletes.
A 2012 study of female NCAA volleyball players (n=11) found that before an
intensive nutrition education intervention, athletes were consuming an average of 56% of
their estimated energy needs. Athletes completed a three day food record once a month
for four months during their off-season and met with a registered dietitian for
individualized nutrition counseling after the submission of each record. At the end of the
intervention season, though energy intakes improved, the athletes were still consuming
only 70% of estimated energy expenditure (Valliant et al., 2012). Similarly, two separate
studies of elite female soccer players reported mean energy intakes of 75% (n=11) and
85% (n=21) of estimated requirements (dos Santos et al., 2016; Mullinix et al., 2003).
Both studies utilized 24-hour recalls and food frequency questionnaires to assess diet
quality and adequacy among participants (dos Santos et al., 2016; Mullinix et al., 2003).
High performance female athletes from a variety of sport centres across Canada (n=324)
also reported inadequate energy intakes (Erdman et al., 2013). Erdman et al. (2013) used
three-day food records to examine the eating patterns of the participants and discovered
intakes an average of 300 kcal lower than estimated requirements. In contrast, a 2004

study of female collegiate athletes (n=142) reported the mean energy intake for female
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athletes to be consistent with recommendations of 38 kcal/kg of body weight (Hinton,
Sanford, Davidson, Yakushko & Beck, 2004).
Low energy and macronutrient intake could be related to the large quantities of
female athletes who report trying to lose weight along with a belief that calories should
be restricted in order to achieve weight loss goals (Hinton et al., 2004; Shriver, 2012).
For example, in a study of the nutrient intakes of 142 female collegiate athletes, 61%
(n=87) of participants indicated a desire to lose weight and 25% reported restricting
dietary fat or carbohydrate to prevent weight gain (Hinton et al., 2004). Shriver et al.,
(2012) reported that of 52 female collegiate athletes, 33% expressed a desire to lose
weight and Valliant et al., (2012) reported 50% of participants (n=11) indicated a desire
to lose weight but were unsure of the daily amount of calories that should be reduced in
order to achieve healthy weight loss. The present study did not gather information
regarding body weight goals of participants however, the average BMI was within the
healthy range of 18.5-24.9 kg/m2 (Health Canada, 2018). Though there are acknowledged
limitations with dietary data collection, long-term studies are needed to assess whether
weight loss (or gain) or declines in performance occur when athletes consistently report
having energy intakes considerably lower than estimated requirements.
Carbohydrates
Carbohydrate intake accounted for 52% of total calories consumed by
participants. This value falls within the AMDR of 45-65% of calories from
carbohydrates for young adult females though it is near the low end of the range. In their
2016 position paper, DC, AND, and the ACSM suggest carbohydrate targets for athletes
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in terms of grams per kilogram of body weight; specifically 6-10 g/kg of body weight per
day (Dietitians of Canada et al., 2016). Using the average weight for participants in this
study (68 kg), carbohydrate targets were between 408 and 680 grams of carbohydrate per
day. Actual carbohydrate intakes of the participants were 252g, or 3.7g/kg body at time
one - approximately 50% less than the minimum recommended amount. Hinton et al.
(2004) reported mean carbohydrate intakes of 4.6 g/kg of body weight while dos Santos
et al. (2016) reported mean carbohydrate intakes of 5.5 g/kg of body weight. It is evident
that the proportion of calories from carbohydrates can be within the AMDR even though
the amount in grams is substantially inadequate if total energy intake as a whole is also
inadequate. Several studies of female athletes also support the current finding of a total
intake within the AMDR but an inadequate amount of the nutrient when expressed in
terms of grams per kilogram of body weight per day (Erdman et al., 2013; dos Santos et
al., 2016; Mullinix et al., 2003; Valliant et al., 2012).
Protein
Considering the current recommendation of 1.2-2.0g of protein per kilogram of
body weight and an average participant body weight of 68kg, the estimated range for
adequate protein intake for participants was between 82 and 136 grams. Actual average
protein intake at time one was within this range at 82.4g or 1.2g/kg bodyweight. These
results are similar to those reported in a study of female collegiate volleyball players.
Valliant et al., (2012) reported protein intakes of 0.9g/kg body weight and 1.14g/kg
before and after a nutrition education intervention, respectively. Though protein intakes
of the players (n=18) improved, the reported intakes at the end of the intervention were
still below recommendations (Valliant et al., 2012). In contrast, Mullinix et al., (2003)
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reported mean protein intakes of 1.3g/kg in a study using three-day food records to assess
the diets of elite female soccer players (n=18). Similarly, a study of professional female
soccer players (n=21) reported protein intakes of 2.0g/kg of body weight per day, which
is at the high end of the currently recommended range (dos Santos et al., 2016). This
study used three 24-hour recalls and a food frequency questionnaire to estimate nutrient
intakes (dos Santos et al., 2016).
Though a specific tool was not used to measure dietary quality, participant diets
were lacking when compared to Canada’s Food Guide food group serving
recommendations as well as guidance statements. The tendency to under-eat fruits and
vegetables and milk and alternatives was also reported in Mann and Blotnicky’s 2017
study of university students’ (n=18) eating behaviours. These patterns are also common
in young Canadians in general between the ages of 19 and 30 (Garriguet, 2009). Though
only 20% (n=4) of participants reported half of their grain products as coming from
whole grain sources, the most common sources of protein reported in the three-day food
records were high quality, complete proteins. These findings are similar those reported

by Hilger, Loerbroks & Diehl (2017). A sample of 689 German university students (70%
female), showed that 10% of participants consumed whole wheat bread less than once a
week. Thirteen percent of participants ate red meat 4-7 per week and over 50% of
participants consumed poultry at least three times per week (Hilger et al., 2017).
Diet Quality
Low intakes of both fruits and vegetables and whole grain choices explain the
significantly low fibre consumption of participants as these are the main sources of this
nutrient (Thompson et al., 2014). Low fibre intakes were also reported in professional

female soccer players (dos Santos et al., 2016) and in college track and field athletes
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(Rash et al., 2008). The reported low values for both iron and calcium are potentially
problematic as these nutrients are essential in blood and bone health (Dietitians of
Canada, 2016). Abood and Birnbaum (2004) also reported low iron and calcium intakes
in a group of female collegiate athletes (n=30) before a nutrition education intervention.
Though not statistically significant, reported sodium intakes were higher than the upper
limit of 2300mg per day. These results are similar to the sodium intakes of all Canadians
(Health Canada, 2018). Though sodium is an essential nutrient, when consumed in excess
it can be harmful. High sodium intakes are associated with elevated blood pressure and
increased risk of heart disease. (Health Canada, 2018).
Nutrition Knowledge
The average overall nutrition knowledge scores in the present study increased
significantly over time from 43% to 49% (p<0.014). Trakman et al., (2018) did not
specify a score to represent adequate knowledge in the NSKQ however, a previous study
using an abridged version (A-NSKQ) reported an average score of 47% from a
predominantly female cohort of athletes (n=177, 61% female). A similar average score
(51%) was reported in a study using the full version of the NSKQ, though participants
were male (Trakman et al., 2018). A systematic review assessing nutrition knowledge of
athletes and coaches found that 10 of 15 studies reported no significant difference in the
nutrition knowledge of males and females; thus it is acceptable to compare these results
to the present study (Trakman, Forsyth, Devlin & Belski, 2016). In confirming construct
validity of the NSKQ, Trakman et al., (2018) also reported an average score of 51±19% in
non-nutrition students (n=147). Again, these results are comparable to the present study
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considering respondents identify as non-nutrition students. Similarly, a 2011 systematic

review of 29 studies of nutrition education among recreational and elite athletes reported
mean scores of between 45% and 65% (Heaney et al., 2011). Trakman et al., (2017)
reported the lowest scores in the subsection regarding supplements which is consistent
with participant scores at both time points in the present study.
Though NSKQ scores improved from time one to time two, the factors attributed
to this improvement are unclear. Several other studies have shown an improvement in
athlete nutrition knowledge following a nutrition education intervention however, the
interventions in these studies were more formal and rigorous (Abood et al. 2004;
Nascimento et al., 2016; Rossi et al., 2017; Valliant et al., 2012). For example, in the
Valliant study, participants completed a 3-day food record once a month for four months.
The submission of each food record was followed by an individual consultation with a
registered dietitian (Valliant et al., 2012). After the intervention period, participants
experienced a significant improvement in nutrition knowledge evaluated using the Reilly
and Maughan sports nutrition questionnaire (Valliant et al., 2012). Nascimento et al.
(2016) also provided participants with four individual nutritional counselling sessions as
well as one group lecture related to the Brazilian Food Guide. Although participants’
nutrition knowledge improved significantly, only 50% of athletes attended all four
nutrition consultation sessions even though there were three days a week available to
make appointments. This suggests that interventions requiring a large time commitment
may not be feasible for the busy lives of student-athletes. Rossi et al. (2017) delivered a
90 minute group nutrition education presentation to 15 student-athletes with small group
follow up discussions every three weeks for a total of 12 weeks. Post intervention

assessment revealed a significant increase in nutrition knowledge (Rossi et al., 2017).
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These findings suggest that, when paired with regular follow up, a single nutrition
education session can be effective in improving nutrition knowledge among studentathletes without the substantial time commitment of several one-on-one nutrition
counselling sessions.
Barriers to Healthy Eating Behaviours
Although studies have shown a weak positive association between nutrition
knowledge and diet quality (Heaney et al., 2011; Spronk, Heaney, Prvan & O’Connor,
2015; Spronk, Kullen, Burdon & O’Connor, 2014), there are many factors beyond
nutrition knowledge that affect food choices. The most commonly reported barrier to
healthy eating among adults, including young adults attending post-secondary education,
is a lack of time (Heaney, O’Connor, Naughton & Gifford, 2008; Hilger et al., 2017;
Pelletier & Laska, 2012). College students at Cornell University reported skipping meals
due to lack of time to prepare healthy meals (Sogari et al., 2018) and student-athletes at
the University of Sydney report not having enough time to plan, prepare, or eat healthy
meals (Heaney et al., 2008). Pelletier and Laska (2012) reported that being a full-time
post-secondary education student – specifically a female at a four-year college - is
associated with perceiving higher time constraints that affect dietary behaviour. In a
series of focus groups with elite athletes, coaches, and dietitians, lack of time was the
most consistently reported barrier to eating a healthy diet (Heaney et al., 2008).
Interestingly, the athletes in this study perceived lack of time as the main barrier to their
healthy eating choices, while the dietitians suggested improved time management skills
could be beneficial in making healthy eating choices (Heaney et al., 2008).

Financial constraint is another barrier to healthy eating (Heaney et al., 2008;
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Hilger et al., 2017; Sogari et al., 2018). Students believe that unhealthy foods are easier
to find and cheaper to purchase and that healthy food options are considerably more
expensive (Sogari et al., 2018). Other factors that influence healthy eating in any
population include taste, preference, cooking skills, and culture, among others (Pollard et
al., 2002). Nutrition knowledge is an important part of eating healthy, however
application of skills such as time management and budgeting may be equally as important
in adopting healthy eating behaviours.
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LIMITATIONS
One of the main limitations in the present study was a decline in participation
from time one to time two. A 50% decrease in the number of completed food records
from time one to time two made statistical analysis challenging. 3-Day Food Records
place a higher time burden on the respondent than do other dietary assessment methods,
which can decrease the likelihood of participants to respond or to provide adequate detail
in their records. For example, fluid status is essential to athletic performance but was not
assessed in the present study due to insufficient detail in the 3-Day Food Records.
Despite researcher attempts at clarity, it is also possible that the instructions provided for
completing a detailed food record were unclear. Providing participants with more
intensive training on how to complete a detailed and accurate 3-Day Food Record may
help to provide a more complete and well-rounded picture of the eating behaviours of the
athletes.
The reported low energy and macronutrient intakes may be related to the selfreported nature of the 3-Day Food Records. A systematic review of the validity of
dietary assessment in athletes found that overall, mean self-reported energy intake was
under-estimated by 19% when compared to total energy expenditure measured by doubly
labeled water (Capling et al., 2017). Under reporting can be both intentional an
unintentional. The accuracy of food records relies on participant understanding of the
detail required as well as participant motivation. The act of recording intake itself can
also modify the usual eating behaviours (Capling et al., 2017).
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Another limitation of analyzing diet records was the gaps in the nutrient analysis
software used (eaTracker). Several items that were consumed by the participants
regularly, including almond milk and Greek yogurt, are not available in the eaTracker
foods database. This requires the substitution of a similar item at the discretion of the
researcher, which can lead to imprecise intake results. A detailed record of each
substitution was kept to ensure consistency between food records.
Lastly, because of the lack of and/or self-reported nature of participant
anthropometric and demographic data, average values for height, weight, and age were
used in the calculations of BMI and nutrition requirements. Though average values will
apply to the majority of participants, there are undoubtedly participants for whom the
nutrient requirements will be over- or underestimated.
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CONCLUSIONS
Adequate nutrition in athletes is important not only for the maintenance of general
health but also for the role it plays in enhancing athletic performance. The present study
characterized the eating behaviours and nutrition knowledge of female collegiate athletes
at an Atlantic Canadian University, a population for which the existing literature is
scarce. Findings show that participant eating behaviours are similar to those of female
athletes in various other sports. Overall energy, carbohydrate, and protein intakes were
all below current recommendations for athletes and in general participant diet quality
could be improved. However, participants in the present study demonstrated recognition
that a relationship between adequate nutrition and athletic performance exists as well as
an interest in learning about nutrition strategies for athletes. Nutrition knowledge scores
of the present participants were consistent with nutrition knowledge of other student and
non-student-athletes. Future nutrition interventions should address the barriers to eating
healthy that student-athletes experience daily. A focus on the application of knowledge
to these barriers is expected to be more effective in creating lasting changes in eating
behaviour. Working with athletes to both improve eating behaviours and enhance
nutrition knowledge may help improve athletic performance and overall health.
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Appendix A: Sample Recruitment Email
Hello [Coach’s name],
My name is Hillary Isleifson and I am an undergraduate student researcher
studying foods and nutrition in the Department of Applied Human Sciences at UPEI. I
am conducting a research project that will be examining the impact of a nutrition
education intervention on eating behaviours and nutrition knowledge of female athletes at
UPEI. I am currently recruiting varsity female hockey players and I am wondering if your
team would be interesting in taking part in this study. I will be delivering a nutrition
education intervention (~90min) and collecting data before and after the intervention
through 1) an eating behaviours and lifestyle survey, 2) nutrition knowledge
questionnaire, and 3) a 3-day food record. The completion of these forms/questionnaires
should take approximately 30-40 minutes each time. If your team would be willing to
participate, I am able to meet for an information session at a time and location convenient
for you and your team. Individual players can decline to participate or withdraw from the
study at any time.
Your consideration is greatly appreciated.
Thank you,
Hillary Isleifson
Department of Applied Human Sciences
University of Prince Edward Island

Appendix B: Participant Information Letter and Informed Consent
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PARTICIPANT INFORMATION LETTER AND INFORMED CONSENT
Dietary Intake and Nutrition Knowledge among Female University Athletes
Information Letter
Hillary Isleifson and Dr. Misty Rossiter from the department of Applied Human Sciences at the University of
Prince Edward Island are interested in gathering nutrition and eating behavior information from female varsity
hockey players before and after a nutrition education intervention. The purpose of the study is to characterize the
eating behaviours and nutrition knowledge of varsity female athletes at UPEI and determine the impact of a
nutrition education intervention. Varsity female hockey players at UPEI are invited to participate in this study.
The data collection will take place through three sessions at a time and location agreed upon by the researcher and
participants. During the first session, athletes will be introduced to the study and if they would like to volunteer to
participate they will complete an informed consent sheet. Data will be collected through 1) an eating behavior and
lifestyle questionnaire, 2) a nutrition knowledge questionnaire, and 3) a 3 day food record. Participants will
complete the two questionnaires on site and will be given detailed instructions on how to complete the 3-day food
record at home. The first session and data collection process will take approximately 20-30 minutes. The 3-day
food record will take approximately 10 minutes to complete at home each of the 3 days. During the second
session participants will take part in a nutrition education workshop for approximately 90mins. Completed food
records will be collected at the beginning of the second session. During the third session data will be collected
again through 1) an eating behavior and lifestyle questionnaire, 2) a nutrition knowledge questionnaire, and 3) a 3
day food record. Participants will complete the two questionnaires on site and will be reminded of the detailed
instructions on how to complete the 3-day food record at home. The third session will take approximately 15-20
minutes. The 3-day food record will take approximately 10 minutes to complete at home each of the 3 days.
Completed food records will be collected by the researchers at a time and location convenient for the participants.
Participation in this study is completely voluntary and participants may withdraw at any time without
consequence. For participants who withdraw, they can choose if they want the data collected up until that point
included in the study or destroyed. Once data is collected participants will be given an identification number that
corresponds to their information to ensure anonymity and confidentiality. Only the research team will have access
to the original data collected. Hard copies of the questionnaires and food records will be transported promptly, and
securely stored by the research team in a locked office in the Health Sciences Building. Electronic data will be
stored on a secure, password protected computer. Individual information will not be shared, only aggregate data
will be presented in any reports or presentations. There are no risks associated to participating in this study.
Participants are free to keep a copy of this form.
This research project has been approved by the Research Ethics Board of the University of Prince Edward Island.
If you have any questions or concerns about this study please contact either of the researchers using the contact
information below. If you have any concerns about the ethical conduct of this study and wish to speak with
someone not involved in the study, you may contact the UPEI Research Ethics Board at (902) 620-5104 or email
at reb@upei.ca.
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Dietary Intake and Nutrition Knowledge among Female University Athletes
Informed Consent Form
I have read the information letter and understand the purpose of the present research study. I have been invited to
participate and given the opportunity to ask any questions or discuss the project with the researcher(s). I also
understand that all of the information collected will remain confidential to the research team and that anonymity
of my identity will be ensured. I understand that I can keep a copy of the signed and dated consent form. I realize
that participation in this research is voluntary and I can withdraw from this study at any time or choose to not
answer any question without consequences. I understand that if I wish to withdraw from the study at any point
during data collection, the collected data will be destroyed. Data can be withdrawn until the data collection is
complete.
I consent to participate in this research project.
Participant Name

Signature

Date

_____________________________________

___________________

__________________

Name of researcher or research assistant

Signature

Date

_____________________________________

___________________

__________________

If you wish to receive a summary of the results, please check the box below and provide your contact information.
Yes, I would like to receive a summary of the results
Send at the following address:

___________________________
___________________________
___________________________

Or e-mail address:

___________________________

This research project has been approved by the Research Ethics Board of the University of Prince Edward Island.
I understand that I can contact the UPEI Research Ethics Board at (902) 620-5104, or by e-mail at reb@upei.ca if
I have any concerns about the ethical conduct of this study.

Hillary Isleifson
Undergraduate researcher
Department of Applied Human Sciences
University of Prince Edward Island
Email: hisleifson@upei.ca

Misty Rossiter PhD, RD
Associate Professor
Department of Applied Human Sciences
University of Prince Edward Island
Email: mdrossiter@upei.ca
Phone: 902-620-5224

Appendix C: Data Collection Tools
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Eating Behaviour and Lifestyle Questionnaire
1) Have you ever completed any formal studies in human nutrition?
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a) Yes
b) No
If yes, please describe:
2) Please note your program of study_________________________________
3) On average how many hours do you train per week? Including all fitness related
activities at and away from your varsity school.
4) Have any of these individuals ever given you advice regarding your diet? Circle
all that apply:
a)team-mates
b)coach/trainer
c)dietitian
d)doctor
e)friends
f)family
g)other _______________

○team-mates ○coach/trainer ○dietitian ○doctor ○friends ○family ○other
_______________

5) Rank the top 3 sources of information you rely on regarding nutrition:
__academic journal __athletic trainer __coach __dietitian __doctor

__family/friend __internet ○mass media (radio, magazines, tv) ○social media

(twitter, Facebook) ○team mates ○other __________________________

6) Do you think that sporting organizations should provide athletes with access to
nutrition information or dietitians?

○nutrition information only ○nutrition information and access to dietitian
○neither of the above
○other __________________
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7) What type of support do/would you find useful, please rank from 1 (most useful)
to 5 (least useful)?
Please provide other suggestions.
__access to nutrition information relevant to healthy eating
__access to nutrition information relevant to sports/training nutrition
__access to group presentations by dietitians
__individual consultations by dietitians
__cooking classes
__other ___________________
8) How often do you eat breakfast?
a. 5-6 days per week
b. 2-3 days per week
c. Less than 2 days per week
d. Never
e. I don’t eat breakfast but I eat a mid-morning snack before lunch
9) What type of lunch do you normally eat?
a. Packed lunch from home
b. I go home for lunch
c. I buy lunch at school
d. I buy lunch outside school
e. I don’t have lunch
10) What type of dinner (i.e., main meal) do you normally eat?
a. Homemade meal
b. Takeout (for example: fast food or deli foods)
c. Meal from a restaurant
d. I don’t have dinner
e. Other (please specify) ________________________________
11) List any fluids that you usually drink just before exercise.

12) How soon before a match/game or training/practice do you last eat?
a. 1 hour or less before a game
b. More than 1 hour before
13) How soon after a match/game or training/practice do you first eat?
a. ½ an hour or less after
b. Between 1 and 2 hours
c. More than 2 hours after

14) If you do not eat soon after exercise, what factors prevent you from doing so?
a. I am not hungry
b. I don’t have time to eat
c. I usually do not have any food with me
d. Other _______________ (please specify)
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15) How do you rate the importance of what you eat and drink to your performance?
a. Very important
b. Important
c. Of some importance
d. Of no importance
16) Do you use tobacco in any way?

○frequently ○occasionally ○rarely ○never

17) List any food allergies or intolerances

18) List any herbal, or vitamin/mineral supplements you take and the dose.

19) What is your self-reported weight? Has there been any change/fluctuation in your
weight? Any reasons you would like to share?

20) Do you live on campus ________?
21) Do you follow a special dietary plan? If so, please explain

22) Do you have any problems purchasing foods that you want to buy?

○yes ○no

Please explain:

23) Are there certain foods that you do not eat?
yes no

Please explain

24) Do you eat at regular times each day?

○yes ○no
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Please explain

25) How often do you eat out?
26) Do you drink alcohol?

○yes ○no

How often?

27) Do you take any nutritional supplements? Which ones? How often?

28) If you wanted to make a change in your dietary lifestyle, what change(s) would
you like to make?

29) What kind of nutrition follow up would you be interested in? Please circle all that
apply.
Please provide other suggestions
a. A workshop session
b. One-on-one consultation
c. Monthly group check in
d. I’m not interested in nutrition follow up
e. Other
____________________________________________________________
____________________________________________________________
30) Have your eating behaviours changed since the beginning of the season? If yes
please describe how so?

31) Please add any additional information you feel may be relevant to understanding
your nutritional health.

32) Please add any other comments you would like to provide
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