
Consumption Patterns and Determinants of Dietary Supplement Use 
in Canadian Non-Athlete University Students 

by 

Joel Hansen 

A Thesis 

presented to  

The University of Guelph 

In partial fulfilment of requirements 
for the degree of 

Master of Science  

in 

Family Relations and Applied Nutrition 

Guelph, Ontario, Canada 

© Joel Hansen, May, 2019  



ABSTRACT 

CONSUMPTION PATTERNS AND DETERMINENTS OF DIETARY SUPPLEMENT 
USE IN CANADIAN NON-ATHLETE UNIVERSITY STUDENTS 

Joel Hansen        Advisor:    

University of Guelph, 2019         Dr. Dalia El Khoury 

Committee: Paula Brauer and Lawrence Spriet 

This study examined self-reported dietary supplement (DS) use in a Canadian non-athlete 

university population. Survey data from 484 participants were analyzed using Chi-squares to 

explore frequency, volume, type, and duration of DS use in relation to participants’ self-reported 

activity level. Logistic regression analysis was used to assess participants’ demographic traits as 

potential determinants of DS use. DS use in the past six-months was reported among 43.4% of 

participants. Chi-square results showed active participants were significantly more likely to use 

protein and amino acid supplements than sedentary participants. The top sources of information 

about DS were Health Care Professionals, the Internet, and Family and Friends. Results from 

logistic regression analysis showed age (being ≥ 20 years old), the parent’s/guardian’s education 

(possessing a bachelor’s degree), and gender (being a male) significantly predicted supplement 

use. This research lays the foundation for designing education messages targeting DS use among 

university students. 
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1.0 Introduction 

In the Canadian general population, 45.6% of individuals have been reported to regularly use 

dietary/nutritional supplements (DS) and natural health products (NHP) like vitamins and 

minerals, herbal products, and homeopathic medicines (Statistics Canada, 2017), consuming an 

average of 2.3 different products simultaneously (Troppmann et al., 2002). Although arguably 

intended to define the same or similar categories of products, these distinctly different terms, 

dietary supplements (FDA), nutritional supplements (Statistics Canada), and NHP (Health 

Canada), are often used interchangeably and encompass many of the same products such as 

vitamins, minerals, fish oils and fibre supplements (FDA Center for Food Safety and Applied 

Nutrition, 2017, Health Canada, 2016, Statistics Canada, 2017). Regardless of the classification, 

the number of supplement users has grown over the past two decades; US sales have increased 

from 4 billion in 1994 to $41.1 billion in 2017 (Nutrition Business Journal, 2017). Accordingly, 

the U.S. Government Accountability Office reported 75,000 different dietary supplement products 

on the market in 2008; compared to approximately 4,000 dietary supplement products on the 

market in 1994 (Dickinson et al., 2014). One may assume these increases are neutral or beneficial 

for health; however, these ‘over the counter’ supplements chosen by Canadians are often 

inappropriate choices, not addressing nutritional deficiencies and bettering health, but often 

leading to dangerously high intakes of already adequately consumed nutrients, or the nutrients 

needed (that should have been consumed) were consumed in insufficient amounts (Payette & 

Gray-Donald, 1991). Showing a large disconnect between users’ rationale and actions, it has been 

observed that roughly 60% of individuals think DS advertising claims are inaccurate/untrustworthy 

(Nichter & Thompson, 2006), while 35% of supplement users report being unconvinced they are 
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effective or that they receive any benefit from the consumed supplements, but continue to use them 

anyway (Mintel, 2009). Yet, the consumption of DS continues to increase, perhaps suggesting  

alternative driving forces encouraging supplement use, such as emotional appeal (used in 56.6% 

of DS ads), societal influence, or ‘ideal body’ advertising (Agliata & Tantleff-Dunn, 2004; Main 

et al., 2004). Additionally, as per the Gateway theory, a developmental hypothesis formulated to 

model how adolescents initiate and progress in the use of various (often illicit) drugs (Kandel, 

2002), this increasing familiarity with supplement use could be worrying. There is evidence that 

the use of nutritional supplements, such as protein supplements, predicts the use of more dangerous 

and (often) illegal substances, or drugs, such as anabolic steroids (Yager and O'Dea, 2014). Up to 

15-16.5% of supplements purchased online, and over the counter, have been found to contain

ingredients not displayed on the label and are often substances prohibited by the World Anti-

Doping Agency (WADA), including hormones, prohormones, beta2-agonists and anabolic 

steroids (mostly non-vitamin-non-mineral ((NVNM)) supplements) (Baume et al., 2006; de Hon 

& Coumans, 2007; Geyer et al., 2008). Therefore, even if an individual has no intention of using 

illegal substances or drugs, simply using DS greatly increases the likelihood of consumption of 

contaminants, with potentially negative consequences. In addition to contamination, incorrect 

product dosing, supplement-supplement interactions, supplement-drug interactions, allergic 

reactions (Health Canada, 2016),  palpitations, chest pain, and tachycardia are commonly reported 

negative side effects of DS use in the general populations (Geller et al., 2015). Gastrointestinal 

stress, increased heart rate, anxiety, sleep disturbance, nausea and headaches are the reported 

negative side effects of DS use among undergraduate students (Valentine, 2015). Not surprisingly, 

12%-15% of Canadians have reported adverse effects from taking supplements (Ipsos Reid & 

Health Canada, 2010, Health Canada, 2016); although, this number is probably a gross 
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understatement, as Health Canada reports only 41% of Canadians who experienced unwanted side 

effects (adverse reactions) to NHP have reported them (Health Canada, 2016). In the US, it was 

estimated that 23,005 emergency department visits and 2154 hospitalizations could be attributed 

to the adverse effects of DS annually (Geller et al., 2015). Despite the present risk, and lack of 

clear government guidelines or recommendation(s), increasing numbers of individuals indulge in 

DS (Nutrition Business Journal, 2017), usually unrelated to their individual nutritional needs 

(Payette & Gray-Donald, 1991).  

While the motivations of the general North American population to consume DS, and their sources 

of DS information have been documented (CRN, 2017; Ipsos Reid, 2010; Jackson et al., 2010; 

Snyder et al., 2009; Statistics Canada, 2017; Troppmann et al., 2002.; Vatanparast et al., 2010), 

the reasons for use, sources of information, and the supplement types and volume used by North 

American (especially Canadian) non-athlete university students are not well studied (Troppmann 

et al., 2002.; Valentine et al., 2017) and they are the focus of this research. The general population’s 

and American university students’ rationale for DS use appears to vary with each product (Ayranci 

et al., 2005; CDC, 2002; Fennell, 2004; Valentine et al., 2017). These populations reported reasons 

for DS use often revolving around losing adipose tissue, muscle recovery, increasing energy, and 

as most noted by the general Canadian and American populations and the American student 

population, maintaining health (Perkin et al., 2002; Kim & Keen, 1999; Knapik et al., 2014; 

Troppmann et al., 2002.; Valentine et al., 2017; Vatanparast et al., 2010).  This research adds to 

our knowledge by exploring if supplement use habits are associated with non-athlete students’ 

exercise patterns. Detailed assessment is also reported of the (1) volume, frequency and duration 

of DS use, (2) sources of information impacting DS use, (3) reasons for DS use, and the (4) effects 

of lifestyle and demographic traits as predictors of DS use. 
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2.0 Literature Review 

2.1 Intake and Prevalence of Dietary Supplement Use in North American 

Populations 

A telephone survey prepared for Health Canada found that 73% of Canadians regularly take NHP, 

including vitamins (Ipsos Reid & Health Canada, 2010), while 76% of American adults currently 

use (CRN, 2017), and 78% of American adults had used at least one DS within the past 12 months 

(Wikert et al., 2017). More commonly reported is that approximately half of North Americans 

currently use DS (Dodge, et al., 2011; Fennell, 2004; Stewart, 1989; Troppmann et al., 2002; 

Wilson et al., 2006), although these numbers may not be an accurate representation of the true 

magnitude of supplement use, as less than 50% of individuals reported their actual DS use to 

individuals or organizations of perceived power, like their physician or medical professional (Ben-

Arye et al., 2014; Fennell, 2004; Klein et al., 2005; Pawlak et al., 2005; Wilson et al., 2006). 

Additionally, patients were found to not understand the terminology “Dietary supplement” used in 

questionnaires (Ben-Arye et al., 2014); and may have incorrectly reported their use. Although the 

issue of not understanding the DS/NHP terminology is not repeatedly mentioned, this could be a 

reoccurring phenomenon, for many questionnaires are administered without explicit examples, or 

without allowance for participants’ questions (especially if the questionnaire is mailed or not 

administered in person) and the questionnaires may not have been adequately pre-tested. This 

research highlights the importance of ensuring participants understand what is classified as a DS, 

providing explicit examples and ensuring confidentiality, to receive more accurate reports of DS 

use. 
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2.2 Impact of Gender on Dietary Supplement Use in Non-Athlete North 

American Populations  

North American identifying females, of the general population, have been reported as more likely 

to consume DS compared to males (Guo et al., 2009; Knapik et al., 2016; Statistics Canada, 2017; 

Vatanparast et al., 2010; Wilson et al., 2006). This gender difference has been reported in select 

university non-athlete populations as well; with females consuming insignificantly more (6.5%) 

DS than male colleagues (Newberry et al., 2001) despite very similar sample sizes (<10% 

difference between genders). However, select studies with mixed athlete and non-athlete university 

student samples have reported similar usage rates between genders (Lieberman et al., 2015), or 

males consumption as higher (Jackson et al., 2010).  

2.3 Intake, Reasonings, and Prevalence of Supplement Use in University and 

College Student Populations 

Recent research focusing on  DS use by university/college students is scarce compared to the 

literature on the use of DS by the general adult population (Valentine et al., 2017), which is still 

very limited. Research suggests up to 70.6% of North American university/college students 

reportedly use DS (in mixed samples) (Stasio et al., 2008), although, other studies have reported 

numbers as low as 24.6% in select samples, like African American female university students 

(Pawlak et al., 2005). 

University and College students are often seen as an at-risk population, in a period of 

experimentation, testing boundaries, and with the decisions they make (in this stage of 

development) likely impacting their current and future lifestyles (Bellar et al., 2014; Keating et al., 



2005). This population may be difficult to infiltrate and research, often due to perceived social 

pressures or beliefs. The supplement research, which has been conducted in this population, is 

more prevalent in students who are competitive varsity athletes rather than the non-varsity athlete 

population, leaving this area of research underrepresented. 

At the University of Illinois, Valentine et al. (2017) observed DS use, perceptions, and associated 

lifestyle behaviours in 381 non-athlete undergraduate students. The study’s online questionnaire 

found that over 50% of students used DS, with higher usage rates in (non-athlete) exercising 

individuals than sedentary individuals. Supplement users had greater healthful behaviours, and 

stronger beliefs in product efficacy compared to non-users. Valentine et al. (2017) also provided 

the most comprehensive findings for ‘the reasons’ non-athlete undergraduate students consumed 

specific DS, as well as the specific subtypes of DS used and the frequency of use from a provided 

list. The top five reasons for using supplements, listed in descending order, were “Good 

Health/Illness Prevention” (55.2%), “Increased Energy” (46.6%), “Muscle Recovery” (24.2%), 

“Bodybuilding” (24.1%) and “Athletic Performance” (23.7%) (Valentine et al., 2017). The most 

popular used supplements, in descending order, were “Multivitamin/mineral” (MVMS) (89.1% 

user rate), “Singular Vitamin/mineral” (VM) (67.4% user rate), “Protein” (56.6% user rate), 

“Energy DS” (56.1% user rate) and “Carbohydrate” (47.1% user rate). This study suggested an 

indirect associative benefit to an individual’s lifestyle and increased healthful behaviours with 

supplement use. These findings support the idea that the main reasons individuals use supplements 

are for ‘health and energy’ purposes; while, the most commonly consumed DS were MVMS, as 

seen in general population samples (Ipsos Reid, 2010; Statistics Canada, 2017). Unlike other 

studies (on the general populations), this evidence suggests that “Muscle Recovery”, 

“Bodybuilding” and “Athletic Performance” are important motivations for supplement use in non- 
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athlete university students. Further research is needed to confirm these findings and explore if 

differences exist between active and sedentary non-athlete university students. 

A study by Lieberman et al. (2015) captured 1248 university students’ reasons for DS use, the 

demographic characteristics of the users (age, household income, sex race/ethnicity, aerobic 

exercise duration, whether the student was attempting to gain or lose weight, overall fitness, 

tobacco use), and the extent of use at five American universities: Kent State University (Kent State, 

OH), the University of Massachusetts Amherst (UMASS, MA), California State University 

Fullerton (Cal State, CA), Louisiana State University (LSU, LA), and Tufts University (Tufts, 

MA). The written questionnaire contained 47 items and listed 92 supplements (Lieberman et al., 

2015). The survey also assessed the use of sports drinks, sports bars or gels, and meal-replacement 

beverages, but these data were analyzed separately from the DS data for regulatory reasons. This 

survey assessed reasons for using each supplement specifically, allowing participants to select 

their reasons for use from preselected reasons including; performance enhancement, general 

health, promoting energy, weight loss, increasing endurance, improving muscle strength, unsure, 

and other. Self-reported weight, height, and dietary preference (for example, low fat) were also 

recorded. 

Overall, 66% of students reported using DS, with the most common types being MVMS (42% user 

rate), individual vitamins (29% user rate), other (i.e. caffeine, fish oil, echinacea, etc.) (24% user 

rate) and protein or amino acids (17% user rate) (Lieberman et al., 2015). DS user rates did not 

differ between genders, with males having a 66.1% and females a 66.0% user rate. However, 

differences between supplement categories appeared between genders. Males were significantly 

more likely to use protein or amino acids, combination products (NVNM), and steroid analogs; 
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while females were significantly more likely to use individual vitamins and minerals. Males were 

also more likely to be trying to gain weight, eat a high protein or a low fat diet, exercise 

>300 min/week, and not surprisingly, exercise to increase muscle mass. The top reasons for overall

DS use were to promote general health (73.3%), to provide more energy (29.1%), for greater 

muscular strength (20.4%), and to enhance performance (18.9%). Multiple notable associations 

were found; such as, DS use was higher among students who followed a high protein (80.8%), low 

fat diet (77.7%), exercised >150 min/week (69.1%), exercised to increase muscle mass (72.8%), 

exercised to reduce stress (68.9%), and in those that reported their overall fitness as excellent 

(71.6%). 

Where individuals received their information about DS varied between genders. Males (compared 

to females) were significantly more likely to get their information from the internet (45.1% vs. 

26.1%), friends (38.4% vs. 31.8%), trainers/coaches (12.8% vs. 6.3%), magazines/newspapers 

(24.9% vs. 19.0%), educational material (22.5% vs. 10%), and store salespersons (15.2% vs. 

8.4%); whereas females (compared to males) were more significantly likely to  source their 

information from family (43.3% vs. 23.2%), healthcare professionals (30.8% vs. 17.5%), and 

television (14.8% vs. 7.1%) (Lieberman et al., 2015). 

Even with the list of 92 supplements, the list was not comprehensive, or relevant enough (to the 

target group), as 24% of the reported supplements fell into the “Other” category (which were 

mostly caffeine, fish oil, echinacea, and body building/creatine supplements) (Lieberman et al., 

2015). This research provides important insight on the reasons that university students use 

supplements. Additionally, it highlighted the vast array of products being consumed, and that 

careful planning is needed to encompass these products in a survey. An exceptional quote by the 
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authors summarizes the perceived intention of supplement consumption in the sample population, 

“It appears most students are taking DS to fix a problem that they probably do not have and that is 

not present in the majority of the general U.S. population”. The biggest limitation of this study is 

the authors’ lack of mentioning any sort of piloting, validity or reliability testing for the survey 

tool. It was clear that the questionnaire used by Lieberman et al. (2015) was based on previously 

used military surveys. However, it does not appear the tool was trialed in a university population, 

nor tested to be statistically or functionally sound. One should also question the supplement 

choices presented on the questionnaire. Not listing popular supplements such as, fish oil, caffeine, 

echinacea and/or creatine in their list of 92 supplements, could make one question the survey’s 

validity, and the relevance of the products presented in the survey to the target group. 

The types of supplements used, prevalence of use, and sources of information (where individuals 

get their information) about supplements were analyzed in 200 American university recreation 

center users, with a 16-item questionnaire (previously used in a study of high school student 

athletes, and developed by Scofield & Unruh (2006)) (Jackson et al., 2010). The sample consisted 

of 42% females and 58% males (which was quite representative of the population who used the 

recreation center), and unlike previous reports from the general population (CRN, 2017, Statistics 

Canada, 2017) it showed higher rates of DS use in males (55.7% currently using, 77% have used) 

compared to females (28.6 currently using, 32.1% have used). The average current user rate was 

44.2%, while 58.3% of the sample had used supplements. The most frequently chosen sources of 

information for both genders were the internet, and fitness instructors or staff employed at the 

recreation facilities (who were seen as experts). Interestingly, more males noted using books and 

magazines for information, while more females opted to trust the advice of the nutrition store 

clerks. Males relied more on print media than females which was also consistent with the findings  
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of Lieberman et al. (2015). The supplement categories in the survey were as follows: creatine (51 

male, 1 female users) prohormones (12 male, 0 female users), protein (66 male, 4 female users), 

vitamin and mineral (69 male, 29 female users), and diet/energy (19 males, 15 female users). 

Vitamin and mineral supplements were the most commonly used DS by both males and females. 

As seen in Valentine et al. (2017), and Lieberman et al. (2015), this research similarly suggests 

that vitamin/mineral and protein supplements are popular among university students. However, 

the Jackson et al. (2010)’s study lacked the same level of detail of participants’ reasonings for 

supplement use and reported lower supplement usage rates than in both Valentine et al. (2017), 

and Lieberman et al. (2015). An attempt was made to randomize the sample (by handing them out 

in the entrance to the recreation center); however, there was no mention of reliability or validity 

testing of the questionnaire, the specific process of modifying the questionnaire to its new targeting 

population (as it was first created for high school athletes), or pilot testing the tool in a university 

population. This study similarly suggests a high prevalence of supplement use, especially among 

males, in an American population. 

The prevalence of supplement use in recreationally active Kazakhstan university students was 

observed by Vinnikov et al. (2018). The cross sectional study observed recreational physical 

activity (RPA) and DS use in a representative sample of 889 students (only those that participated 

in RPA were used in the analysis (526 regularly physically active) from al-Farabi Kazakh National 

University in Almaty Kazakhstan (Vinnikov et al., 2018). The study found a 29% user rate (with 

a non-significant difference in gender, 31% male, 27% female) with vitamins being the most 

commonly used supplement; while, being older, following a low-fat diet, and using a fitness 

tracker, were significantly associated with higher supplement use. The study found the highest 
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supplement user rates were in those individuals looking to change or manage their weight, and 

when analyzed by activity, in swimmers (55%). This study is the first of its kind performed in Asia 

and is one of the few studies worldwide observing supplement use patterns in recreationally active 

university students. The 29% user rate suggests lower DS/NHP usage in Asian university students 

than in previous North American studies; but similarly suggests vitamin supplements as the most 

commonly used DS (Jackson et al., 2010; Lieberman et al., 2015; Valentine et al., 2017). This 

study also supports the idea that other positive health behaviours may be associated with DS use, 

reporting that those following a low-fat diet are significantly more likely to use DS as seen by 

Lieberman et al. (2015). However, the Vinnikov et al. (2018) study is not without limitation as 

there was no mention of scale reliability or validity testing, no explanation of the process of 

excluding competitive athletes, and appeared to have not examined the 363 non-recreationally 

physically active (sedentary) students’ data. 

Similar research is needed to collect this vital supplement use information in a Canadian university 

non-athlete population, consisting of those recreationally physically active and sedentary. 

2.4 Non-Vitamin-Non-Mineral Supplement Consumption 

The broad categories of DS encompass both VM and NVNM (FDA Center for Food Safety and 

Applied Nutrition, 2017, Health Canada, 2016, Statistics Canada, 2017). Most of the available 

literature on non-athletes to date observed general DS use (including both VM and NVNM 

supplements in the same category) and did not distinguish between VM and/or NVNM 

supplements. However, while some data are available on the singular use of VM or NVNM 

supplements in the general population, the NVNM literature is not fully comprehensive as 

described in the sections below. 
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The 2000-2001 National Population Health Survey (NPHS) surveyed 11,424 Canadians and 

collected data on NHPs (defined as botanical and naturally-derived non-botanical products, 

excluding essential vitamins and minerals) (Singh & Levine, 2006; Statistics Canada, 2007). The 

reported average consumption of NVNM in the past 48 hours was 9.3%, and up to 23.3% in 

individuals with disease and/or chronic conditions respectively. The strongest predictor of NVNM 

use was VM use (Singh & Levine, 2006). Despite having a large sample size, this study had a few 

potential issues. A duration of 48 hours is an insufficient amount of time to give an accurate 

understanding of any aspect of life including supplement use, as 9.3% is a very low reported rate 

compared to the rates described in the literature. Similarly, the data may now be outdated due to 

the exponential increase in DS sales and usage in recent years (Nutrition Business Journal, 2017). 

In another study, 478 female Ontario residents aged 25-65 completed surveys about their NVNM 

use in relation to menopausal status (Pakzad et al., 2007). The study found 34% of women 

currently and 64% previously used NVNM supplements. Participants were given the ability to 

report ‘herbal’-originating supplements (such as aloe, echinacea, goldenseal, St. John's wort, 

chamomile, garlic, kava, cranberry, and other similar products) and not other NVNM supplements 

including caffeine, energy drinks/pre-workouts, protein supplements, fat burners, workout 

supplements, or similar categories. This study did not offer open ended questions for participants 

to report the use of NVNM products beyond those listed in the questionnaire. Intuitively, one 

would assume usage data of many other NVNM products could have been collected if participants 

had the option to report such use. This study exemplifies the importance of encompassing all 

products and giving participants the ability to report additional data (such as unlisted DS) in hopes 

of better understanding the true extent of use.  
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While the prevalence of NVNM supplement intake appears relatively low in the general population 

and 25-65-year-old women, available research performed on the university population suggests 

higher usage. One study was completed on 272 University students, mean age of 23 years, 

specifically observing NVNM supplement consumption (Newberry et al., 2001). This study found 

that 48.5% of students used NVNM supplements in the previous 12 months (much higher than 

their 25% user rate hypothesis), using mail and telephone surveys with an excellent 57% response 

rate. Nowadays, mail surveys are much less commonly used with recent technological 

developments and the availability of the internet. The study was completed by a predominantly 

Caucasian sample (80.8%), but this is consistent with Washington State University’s 85% 

Caucasian population (Newberry et al., 2001). The most popular NVNM supplements were 

Echinacea (20.2%), Ginseng (14.3), St John’s wort (14%), Ginkgo biloba (8.5%), and Ephedra 

products (8.1%) (also referred to as Ephedrine). While this study appeared to be a first of its kind, 

and gives an important window into the university population, the supplement industry has 

expanded exponentially in the past 18 years, and one would assume user rates have changed 

accordingly. Additionally, although more commonly studied, this study excluded vitamin and 

mineral supplements, and did not include energy drinks, pre-workouts, protein powders, sports 

drinks, or many other kinds of very popular NVNM supplements available on the market today. 

A study which included more variety of NVNM supplements (such as protein, amino acids, 

creatine) was completed on 1000 university students at an urban midsized university by Perkin et 

al. (2002) via a 15-item questionnaire. The sample was approximately 60% women, with a mean 

age of 26 years old, and a 26.3% NVNM supplement user rate (Perkin et al., 2002). Ginseng 

(29.7%), echinacea (27.8%), and protein powder/amino acids (22.8%) were the most consumed 

supplements, while the top three reasons for use were to improve energy (61.2%), promote weight 
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loss (38.0%), and burn fat (36.1%). Reasons for use also differed between genders, with females 

significantly more likely to report supplement use for weight loss, prevention/treatment of colds, 

and stress relief; while, males were significantly more likely to report use for muscle building 

purposes. Interestingly, 35% of the users reported “other” reasons for use not provided in the 

survey. The study also indicated several potential influencers of use (discussed in influence 

section). This study reports on a slightly older sample population (mean age 26 years old) (Perkin 

et al., 2002), which may be linked to the lower NVNM supplement intake observed (26.3%) 

compared to the other university studies analyzed like Newberry et al. (2001). While this study 

encompasses more products than the Newberry et al. (2001) study, it was still limited to providing 

only 19 supplements for participants to choose from (although participants had the option to write 

in “other” supplements). Additionally, much like the other literature, the survey did not collect 

reasons for intake per specific supplement used (Perkin et al., 2002). This study shows the need 

for research exploring why individuals use each specific DS they consume, with an encompassing 

list of supplement categories. 

2.5 Intention(s) for Dietary Supplement Consumption  

2.5.1 Health Purposes 

As an increasing number of individuals attempt to ‘take control of their health’, supplements 

appear to be one of the perceived answers (Kim & Keen, 1999). Individuals have reported  beliefs 

that supplements are a preventative measure against colds/influenza, heart disease, anemia, 

arthritis/rheumatism, and menstrual problems (Raiten et al., 2003). Additionally, individuals 

appear to believe they can ward off these diseases/conditions by consuming said nutrient(s); which, 

exclusively in deficiency, may be related to the disease(s). Despite the plausibility, evidence 
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relating specific supplement use to the prevention of disease, such as heart disease, various forms 

of cancer and other cardiovascular disease (CVD), has often been disappointing, ungrounded, and 

possibly even detrimental to health; not supporting the believed benefit (Lichtenstein, 2009).  

The largest research areas of supplementation for disease control have involved Beta-Carotene (β-

carotene), B vitamins, and omega-3 fatty acids. The interest in β-carotene and B vitamins arose 

from observational studies suggesting that individuals who consumed more fruits and vegetables 

(often containing β-carotene) had lower risks of cancer and CVD (Hennekens et al., 1996). Similar 

interest sprouted from observation of lower CVD occurrence in populations who consumed large 

amounts of marine products containing omega-3 fatty acids. 

The Alpha-Tocopherol-Beta-Carotene Prevention Study (ATBC) was a 5-8 year randomized, 

double-blind, placebo-controlled, 2 x 2 factorial design, primary prevention trial testing the 

hypothesis that lung and other cancers could be reduced with the supplementation of alpha-

tocopherol (50 mg/day) and β-carotene (20 mg/day) in 29,133 male smokers between the age of 

50-69 years old (ATBC study group, 1994).  No significant benefit was found with

supplementation of either nutrient. In fact, individuals who received β-carotene supplements had 

an increased likelihood of developing lung cancer, and mortality from hemorrhagic stroke and 

ischemic heart disease. The biggest limitation of this study was its sample. Although applicable to 

older male smokers, the study carries limited generalizability, from the exclusion of women, 

exclusive smoking status, and limited age group. This now dated study was ground breaking at its 

time of release, and is still a well-respected piece of evidence today, for its size, rigor, and 

showcasing that supplements and nutrients from food may not be beneficially equivalent, or 
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further, that the nutrients were inappropriately chosen, dosed, or that there are alternative or non-

tested confounding factors at play. 

In another study analyzing the effects of β-carotene, 22,071 male American physicians, aged 40 to 

84 years were enrolled in a randomized, double-blind, placebo-controlled trial of β-carotene at 50 

mg on alternating days (Hennekens et al., 1996). The 12-year long trial found no significant 

differences between the β-carotene (B) group vs placebo group (P) in occurrence of malignant 

neoplasm (1273 B vs 1293 P) (relative risk, 0.98; 95 percent confidence interval, 0.91 to 1.06), 

lung cancer (82 B vs. 88 P), deaths from cancer (386 B vs. 380 P), deaths from CVD (338 B vs. 

313 P), myocardial infarction (468 B vs. 489 P), or stroke (367 B vs. 382 P). With similar 

limitations to the ATBC study, exclusion of females, and select age group, Hennekens et al. (1996) 

further showcased how the observational and associational research of β-carotene (having a 

protective effect against diseases) is only that, associational and observational, with no benefits 

shown on a number of conditions and associative death in controlled trials. 

A meta-analysis conducted by Bley et al. (2006) summarized the available data (randomized 

control trials) on antioxidants (vitamins E and C, β-carotene, or selenium) and B vitamins (folate, 

vitamin B-6, or vitamin B-12) for the prevention, slowed progression, or halting of atherosclerosis. 

The authors used effect sizes to obtain a standardized measure of effect (mean/SD) for the 

differences between the control and experimental group(s), and calculated the 95% CIs of effect 

sizes and relative risks using an inverse-variance weighted random-effects model (Bleys et al., 

2006). The eleven studies examined had samples ranging from 37 to 1162. The pooled effect size 

(trials not involving percutaneous transluminal coronary angioplasty) was −0.06 (95% CI: −0.20, 

0.09; 7 trials) and −0.93 (95% CI: −2.11, 0.26; 4 trials) for antioxidants and B vitamins 
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respectively; while, the pooled relative risk of restenosis (trials involving percutaneous 

transluminal coronary angioplasty) was 0.82 (95% CI: 0.54, 1.26; 3 trials), and 0.84 (95% CI: 0.34, 

2.07; 2 trials) for antioxidants and B vitamins respectively. The small number of clinical trials 

included, often with similar outcomes, probably lead to the low statistical power and small 

insignificant outcomes. While effect sizes were calculated to make the nearly incomparable studies 

(the studies had different treatments and participant characteristics) comparable, one could argue 

there was insufficient study sample size to give a truly accurate representation (Hathcock, 2007).  

While much of the literature has been focused on males, the Women’s Health Study offered a 10-

year randomized, double-blind, placebo-controlled, 2 × 2 factorial trial, observing 39,876 healthy 

women over the age of 45, and whether or not vitamin E supplementation and/or aspirin 

consumption impacted the risks of CVD and cancer development (Lee et al., 2005). The measured 

outcomes were nonfatal myocardial infarction, nonfatal stroke, cardiovascular death, total cancer, 

breast cancer, and colon cancer. Vitamin E treatment (600 IU of natural-source vitamin E taken 

every other day) did significantly decrease cardiovascular death (24% reduction ((RR, 0.76; 95% 

CI, 0.59-0.98; P = .03)). However, there are many lifestyle, environmental, accessibility and 

genetic factors not controlled for that could be affecting individuals’ risk for cardiovascular death. 

As no other findings were significant, it is still unclear whether there is a demonstratable benefit 

justifying population recommendations for vitamin E supplementation and the prevention of CVD. 

This study further supports the current precedent, that there is no recommendable health benefit of 

DS/NHP against CVD or cancer(s). 

The effects of omega-3 fatty acids on CVD have been explored in multiple capacities with mixed 

results leading to considerable controversy. In a comprehensive meta-analysis and systematic 
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review by Rizos et al. (2012), data from 20 studies (of the 3635 citations screened) and their 68,680 

participants were analyzed. The study explicitly included clinical randomized control trials which 

evaluated the effects of omega-3 fatty acids on mortality, cardiac death, sudden death, heart attack, 

and stroke (Rizos et al., 2012). After adjustment for multiple comparisons, the level of statistical 

significance was set at 0.0063. Most of the literature reviewed was of high methodological quality, 

with average omega-3 supplement dose of 1.51grams/day and a median treatment duration of 2 

years. Results showed all-cause mortality (RR, 0.96; 95% CI, 0.91 to 1.02; P = .17; I2 = 12%), 

sudden death (RR, 0.87; 95% CI, 0.75 to 1.01; P = .06; I2 = 8%), heart attack (RR, 0.89; 95% CI, 

0.76 to 1.04; P = .14; I2 = 35%), and stroke (RR, 1.05; 95% CI, 0.93 to 1.18; P = .47; I2 = 14%) 

were not significantly reduced with omega-3 supplementation; while cardiac death (RR, 0.91; 95% 

CI, 0.85 to 0.98; P = .01; I2 = 6%) was significantly reduced. Although some preventative effects 

were shown with omega-3 supplementation, the possible increase in stroke was worrying.  These 

supplements are being widely used in clinical practice without conclusive results and studies are 

ongoing.  

2.5.2 Weight Change 

Supplement use for weight loss is common in many populations, including university students 

(Lieberman et al., 2015; Newberry et al., 2001; Perkin et al., 2002; Valentine et al., 2017). 

Individuals desiring to lose weight (often overweight, but becoming increasingly popular in those 

with healthy body composition) have long been identified as having an increased likelihood of 

poor mental health, increased likelihood of developing psychological conditions, and are at risk of 

resorting to extreme measures in an attempt to lose weight (Hunger et al., 2015; Tylka et al., 2014). 

In recent years, those looking to gain muscular weight (often defined as muscle dysmorphia 
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((MD)) or bigorexia) have also been identified as such, with the severity of condition comparable 

to anorexia nervosa (AN) (Eli Joubert & Melluish, 2014). Increased social pressures are no longer 

just to ‘lose weight’, but also to have large amounts of lean tissues (especially in males, but 

increasingly in females) (Kanayama et al., 2006). To achieve their desired bodies, individuals of 

the general population, and those suffering from MD and AN often resort to extreme measures, 

including pathologized eating patterns, excessive exercise, substance abuse (including diuretics 

and illicit drugs), and the use of anabolic-androgenic steroids (AAS) (Eli Joubert & Melluish, 

2014). In fact, MD is strongly associated with AAS use (Murray, et al., 2010). In addition, as 

supplement use is a predictor of AAS use (Yager and O'Dea, 2014) and has dramatically increased 

over the past 20 years (Nutrition Business Journal, 2017), with a significant coinciding increase in 

the prevalence and severity of body image disturbances in men (Murray, et al., 2010) and women 

(Varnado-Sullivan, Horton, & Savoy, 2006), it is important to understand the prevalence of DS in 

relation to AAS and WADA-prohibited substance use. It appears the high amount and increasing 

supplementation may be a byproduct of subjective norms or mental disturbances driven, at least 

partly, by self-dissatisfaction (suggesting that DS/NHP are largely consumed for aesthetic 

purposes) (Field et al., 2014).  

While there does not appear to be research directly observing DS use levels in relation to body 

image disturbance, a review paper by McCreary, et al. (2007) concluded that DS and AAS use are 

often strongly related to body image disturbances and the desire to make weight change differences 

in appearance. In fact, what has been repeatedly identified is that individuals are using DS/NHP 

for the intention of weight change (El Khoury & Antoine-Jonville, 2012; Lieberman et al., 2015; 

McCreary et al., 2007; Newberry et al., 2002.; Valentine et al., 2017). Therefore, DS/NHP use in 
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relation to body image disturbance, and/or subjective norms, should be further examined 

(McCreary et al., 2007).  

2.5.3 Changes In Appearance 

The use of DS for change in appearance is wide spread (Field et al., 2014), mostly through the 

intention of weight change (gaining lean tissues and/or losing adipose tissues) (El Khoury & 

Antoine-Jonville, 2012; Lieberman et al., 2015; McCreary et al., 2007; Newberry et al., 2001; 

Valentine et al., 2017) as previously examined. While there are DS on the market that are promoted 

for specific alterations to appearance, such as hair growth, genital enlargement and skin pigment 

alteration, we were unable to find any literature specifically looking at these products in 

conjunction with the user’s intention to change appearance other than weight change.  

2.5.4 Performance 

Consumption of DS for performance-related reasons is reported by 20-30% of DS users in the 

general population, and particularly among non-athlete active individuals (CRN, 2017; Dwyer, 

2005; Troppmann et al., 2002.; Vatanparast et al., 2010, Statistics Canada, 2017). However, 

consumption for performance reasons appears to be more common in the younger adult and 

university student populations (El Khoury & Antoine-Jonville, 2012; Knapik et al., 2014; 

Lieberman et al., 2015; Valentine et al., 2017). The most frequently and widely desired form of 

enhancement reported across almost all populations is increased energy/alertness, while 

supplementation for physical performance more specifically appears in active individuals (CRN, 

2017; El Khoury & Antoine-Jonville, 2012; Jackson et al., 2010; Lieberman et al., 2015; Mason 

& Scammon, 1999; Statistics Canada, 2017; Valentine et al., 2017).  
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2.5.4.1 Physical Performance 

The use of DS for physical performance appears common in active individuals and gym users 

(Jackson et al., 2010; Mason & Scammon, 1999; Valentine et al., 2017), as highlighted in a study 

by El Khoury and Antoine-Jonville (2012). The study collected supplement use data from 512 

gym using participants, age 20-50 years old, with no regard for gender or social class at gyms 

that offered multiple types of physical activity, to ensure diversity of sample (El Khoury & 

Antoine-Jonville, 2012). The study found individuals under the age of 30 were significantly 

more likely to take performance-enhancing supplements. Of the 36.3% of DS users, 47.3% 

reported using supplements for muscle gain, 34.4% for strength enhancement, 25.3% for muscle 

recovery and 22% for performance enhancement (of an unspecified kind). Similar results were 

found in a gym-attending population in Riyadh by Alshammari et al. (2017), where 34.7% of 

gym goers used DS for performance reasons. However, Alshammari’s sample did not 

differentiate athletes from non-athletes; and as 81.7% of the sample used DS/NHP for 

bodybuilding purposes, one could assume the sample included some, or a majority, of athletes 

(Alshammari et al., 2017). These studies suggest a significant percentage of gym-going 

supplement users are desiring an increase in physical performance from the use of DS. These 

results are slightly higher than the reported 19 - 30% of non-athlete university students using 

supplements for physical performance reasons (Lieberman et al., 2015; Valentine, 2015). 

However, it is important to note that not all of the sampled students were gym users or physically 

active, therefore this aforementioned difference may not exist in exclusive gym-using non-athlete 

students. It is worth mentioning that supplementation for physical performance is not as common 

in the general North American populations (CRN, 2017; Dwyer, 2005). 
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2.5.4.2 Mental Performance 

The concept of increasing strictly mental performance/energy or alertness (and not increasing 

physical energy) is complex and often not specified, as previously mentioned, and exemplified in 

this quote “Mental energy is a three-dimensional construct consisting of mood (transient feelings 

about the presence of fatigue or energy), motivation (determination and enthusiasm), and 

cognition (sustained attention and vigilance)” (Gorby et al., 2010). While much of the current 

literature looks directly at the effects of DS on psychological conditions such as depression, we 

were unable to find a study specifically looking at individual’s consumption of DS for mental 

performance/energy. However, DS use for energy purposes (not specified whether mental or 

physical energy) is reported in populations ranging from youth (O’Dea, 2003) to university 

students (Valentine, 2015), to adults (CRN, 2017; Statistics Canada, 2017), and is undoubtedly a 

common phenomenon. 

2.6 Reasons and Factors Influencing Supplement Use 

What exactly influences individuals’ supplement choices has not been thoroughly examined, and 

when it has, sample sizes have been small. The current literature suggests interpersonal 

recommendation (Mason & Scammon, 1999), the ready availability (Snyder et al., 2009), 

suggestions from family and friends (Nichter & Thompson, 2006), and media/advertisements 

(Sobal & Marquati, 1994) are important influencing factors when explored in mixed populations. 

2.6.1 Positively Influencing Factors 

The overall prevalence of DS advertisement is high, as an American national survey, by Reuters 

(2010), reported 63% of respondents had experienced some form of DS advertising in the past six 
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months. To what degree these advertisements affect individual’s choices has not been well 

examined in the literature. Although, according to the same study, 12% were influenced enough 

(by the ad) to purchase the product (Reuters, 2010).  

The power of personal recommendation was seen in a qualitative study, consisting of in-depth 

interviews, conducted by Mason and Scammon (1999) on six recreational bodybuilders, who 

attempted to unearth how they came upon their DS choices, what influenced their choices, and 

what determined their continuation of the DS use. Product awareness came through personal 

recommendation and advertisement, while all individuals needed a face to face personal testimony 

before deciding to start taking a specific DS (Mason & Scammon, 1999). There did appear to be a 

trend of infatuation after starting the use of DS (arguably an example of the gateway theory), where 

an individual increasingly sought out information about other DS after starting the use of one. All 

participants’ motivations for taking DS were strength, aesthetics, muscularity and performance. 

The participants considered themselves knowledgeable about, and careful evaluators of DS. 

However, the interviewers reported that participants positively reinterpreted or rationalized 

negative information, focused on the positive aspects (often from the producer), and lacked critical 

judgment and skepticism (Mason & Scammon, 1999). In fact, the authors found the participants 

becoming consumed and invested in DS use (increasing dedication and acceptance) as they became 

more invested in their physique and performance.  

Similar findings, showcasing the influence of family and friends, were reported by Nichter and 

Thompson’s (2006) ethnographic study, examining sources that influenced DS usage, how DS 

were used, and the motivations for using DS in 60 American 20-70-year-old supplement users. 

Friends and family were observed as having the largest influence on DS use (Nichter & Thompson, 
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2006). Respondents indicated they were not strongly influenced by media or advertisements and 

were skeptical of what they read online. However, participants stated that they consulted the 

internet for additional information and to confirm or refute what they heard from other sources. 

The authors concluded the sample population studied were exceptionally cautious consumers 

(Nichter & Thompson, 2006). This study’s results are consistent with Mason and Scammon 

(1999)’s findings that interpersonal recommendation is the strongest influencer of DS use. Worth 

mentioning, as alluded to by the authors, is that the sample population may have been more 

cautious consumers than the average population. 

A survey of 112 older American (Idaho) adults, aged 60-92 years, revealed the influence and power 

that advertisement has on DS use. Snyder et al. (2009) explored the sources of information, 

perceptions, and frequency of DS use (specifically herbal supplements) in this sample of older 

adults. The sample contained 55% DS users. Sources of DS information, and influence, used by 

this population were mostly from print ads (55.6%), TV ads (50.5%), family (45.5%), and friends 

(44.5%) (Snyder et al., 2009). Consistent with the strength of the aforementioned influences, the 

top reasons reported for DS use were providing added benefits (78%), advice from a friend (64%), 

advice from family (59%), and they had seen an advertisement (52%). Individuals’ perception of 

safety came largely from family (68%) and friends (57%), but to a lesser extent a doctor (26%). 

Interestingly, individuals of influence on participants’ perceptions of DS safety differed between 

users and non-users. Users seemed to be affected more by nonprofessional (family, friends, health 

food/grocery store clerk) influencers, whereas non-users were more affected by professional 

(doctor, nurse, pharmacist, dietitian) sources (Snyder et al., 2009). 
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We were unable to find a study specifically looking at what influences strictly non-athlete 

university students’ supplement use, but in a meta-analysis by Sobal & Marquatiet (1994) of 

athletes and student athletes, personal recommendation, coaches, trainers, family and media 

(particularly in weight lifters) were strong influencers. As well, in a general university sample of 

NVNM supplement users, studied by Perkin et al. (2002) (discussed in NVNM section), friends/ 

family, health food stores, and print ads (magazines and newspapers) were the three major sources 

of information and influence, while only 3.8% of users indicated dietitians as a source of influence. 

These findings showcase the importance of understanding what influences DS use patterns of 

university non-athlete students. 

2.6.2 Perceived Risk 

The perceived risk of taking supplements is mentioned occasionally throughout the literature, but 

is rarely focused on. Druker and Gesser-Edelsburg (2017) identified and accessed the views 

(including perceived risk) of Israeli physically-active adult gym members on dietary supplements. 

This qualitative study consisted of 34 semi-structured one-on-one interviews with 20 

homogeneous gym members, and 14 dietitians, and fitness trainers (Druker & Gesser-Edelsburg, 

2017). The study found a general lack of understanding of the potential severity of risks of DS in 

the gym members; while the trainers were aware of the risks but justified the DS as ‘worth the 

risk’ and withheld the information from clients. Lastly, the dietitians refuted the value of taking 

most DS and practically discouraged their consumption (Druker & Gesser-Edelsburg, 2017). As 

previously discussed in Positively Influencing Factors, these findings may be considered alarming, 

as most individuals obtain their information about supplements from readily accessible 

interpersonal interactions, such as friends, team mates, coaches and gym trainers/personnel 
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(Alshammari et al., 2017; Jackson et al., 2010; Nichter & Thompson, 2006; Snyder et al., 2009); 

while low percentages of individuals consult professionals like dietitians (Perkin et al., 2002). 

Terms like ‘natural’ appear to give a false sense of safety in regard to the risk of consuming DS, 

as reported by Snyder et al. (2009). In fact, 86.7% of the 112 older adults, including users and non-

users, thought that some/most DS products were safe, because they can be purchased without a 

prescription, are readily available to be purchased in many locations, and are labeled as ‘natural’ 

health products (Snyder et al., 2009). 

2.7 Marketing of Dietary Supplements 

In order to better understand how and why Canadian non-athlete university students are influenced 

to use supplements, it is important to identify what information is being presented to them, and 

how DS/NHP companies influence individuals through their advertisements. 

2.7.1 Marketing content 

In a study by Ziemba J (2013), a content analysis of magazine advertisements (informational print 

ads for dietary supplements and transformational message strategies) was conducted to assess the 

relationship between the social or egotistical desire to have the ‘ideal body’ and DS 

advertisements. The study found only 55% of the ads had any rationale (scientific or other), while 

68% appealed to ones’ ego, often with unbacked promises and imagery (Ziemba, 2013). These 

results are similar to and supportive of the results of a study by Main et al. (2004), which briefly 

examined DS advertising, showing 58% of ads used emotional appeal, while only 43.5% of ads 

had any sort of rationale. 
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While regulations do apply to DS advertisers, they are not always followed. Advertisements for 

DS (N= 103) in two high circulating ethnic newspapers (Los Angeles Korea Times, Los Angeles 

Korea Daily) were examined by Chung et al. (2007), to assess their compliance with advertising 

regulations. The study found prohibited ‘disease claims’ in 84.5% of ads, while only 18.4% of ads 

had appropriate warnings (Chung et al. 2007). Upon request to substantiate their claims, a mere 

31.3% of the manufacturers could provide the required evidence. This study demonstrated how 

easily inappropriate data can be distributed and is being distributed to the general public, and the 

importance of understanding individuals’ sources for supplement information for proper regulation 

by governing bodies. 

As print ads are quickly becoming items of the past, researchers have turned to the internet to 

observe DS ads and their content. A total of 32 websites that marketed or promoted weight loss 

supplements containing ephedra were analyzed, by Ashar et al. (2003), for appropriate 

contraindication warnings, ingredient content, safety information (or the lack of), and side effects. 

Over half (53%) of the web sites did not disclose the product’s ephedra dosage, 41% did not 

include side effects or contraindications, while 34% contained untrue safety statements (Ashar et 

al. 2003). Similar results were found in a content analysis of websites marketing herbal weight loss 

supplements, by Jordan and Haywood (2007). The study showed 78.1% of websites did not contain 

any product safety statements, while 15.6% contained misleading safety statements, and 6.3% had 

valid safety statements (Jordan & Haywood, 2007). Even though 100% of sites analyzed contained 

an FDA disclaimer statement and 84.4% listed active ingredients, very few sites listed inactive 

ingredients or dosages. These studies show the poor quality of information being spread to 

individuals, and similarly highlight the importance of understanding where DS consumers’ 

information is coming from. 
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3.0 Rationale and Research Objectives 
3.1 Rationale 

Supplement consumption continues to increase (Nutrition Business Journal, 2017) and poses some 

potential risks particularly to younger people who may be taken in by outrageous claims on the 

internet through social media (Geller et al., 2015; Valentine, 2015). Little is known about the 

contributing factors and reasons for the apparent increasing supplement consumption patterns 

among Canadian university students. With up to 70.6% of university students regularly using DS 

(Stasio et al., 2008), increasing cases of DS contamination (Baume et al., 2006), increasing cases 

of DS-caused illness and hospitalization (Geller et al., 2015), and DS use acting as a predictor of 

recreational drug use (Yager and O'Dea, 2014), and concerns of increasing supplement use without 

proper guidance continue to grow. In this vulnerable population of young adults, it is important to 

understand the extent (volume and frequency) of use, the psychosocial determinants and influences 

on use, and the reasons for use. This information can be used for better understanding of DS 

consumption patterns and the development of effective government recommendations and 

regulations to promote healthful DS use. University students are an excellent group for such 

assessment, as they are well educated and sophisticated users of social media. Research to date 

suggests high prevalence of supplement use in non-athlete university populations, yet the literature 

is limited in three crucial areas.  

1. First, there is no accurate understanding of what DS, what volume of DS, and for what duration

Canadian university non-athletes are consuming DS. Valentine et al. (2017) identified that research 

on supplement consumption among university non-athletes is lacking to date, and without specific 

reports of prevalence (in Canadian university non-athletes), only speculations and generalizations 
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from broader age ranges and international samples feed the current understanding of supplement 

use by Canadian university non-athletes. More research is needed to observe the extent (frequency 

and volume) of supplement use in this specific at-risk population. 

2. Secondly, while the top reasons for supplement use are reasonably known for the overall

Canadian population (Ipsos Reid, 2010; Troppmann et al., 2002.; Vatanparast, Adolphe, & 

Whiting, 2010, Statistics Canada, 2017), reasons have not been explored in a Canadian university 

non-athlete population and is a limitation in the literature. Currently, there is one American study 

that has exclusively explored the reasons for supplement use among university non-athletes 

(Valentine et al., 2017). However, this is a single American study, and the results have not been 

replicated to our knowledge. Hence, to understand the reasons why Canadian university non-

athletes use supplements, it is necessary that this specific population be examined. 

3. A similar limitation in the literature, is that there are no studies directly identifying the effects

of demographic traits and their possible influences on (or relationship to) DS use in Canadian non-

athlete university students, although certain traits are known predictors in the general population, 

including higher socioeconomic status (SES), and higher education levels (Statistics Canada, 

2017). With the growing number of supplement varieties and brands, and their ease of accessibility 

through the internet, readily available supplement stores, grocery stores, and convenience stores, 

these products are being introduced, consumed, and sold (Dickinson et al., 2014) at a rate far 

exceeding the current research. For example, the U.S. Government Accountability Office reported 

75,000 different dietary supplement products on the market in 2008, compared to 4,000 dietary 

supplement products on the market in 1994 (Dickinson et al., 2014). Therefore, with so many 

options in an ever-evolving market, it is pertinent to perform research identifying possible 
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demographic traits that may act as determinants of DS use, choice, and consumption in a Canadian 

university setting. Among socio-demographic factors that may be relevant, underlying level of 

physical activity may be an important influence on DS use.  Therefore, specific comparison of  the 

DS use in active vs sedentary non-athletes will be undertaken.    

To address these gaps, this research examined the frequency, duration and volume of DS/NHP use, 

the reasons for use, and the possible demographic predictors (or correlates) of use in a Canadian 

university non-athlete population. 

3.2 Research Objectives

The overarching research objective is to observe the supplement behaviours of Canadian non-

athlete university students. The specific objectives are to explore the (1) frequency, duration, and 

volume of DS use in relation to exercise status, (2) reasons for DS use, (3) sources of DS 

information, and (4) how participants’ demographic traits associate with DS use.  

3.3 Research Questions 

The aims of this project were: 

1. To explore if DS intake volume will be higher in active non-athlete university students vs

sedentary non-athlete university students.

2. To explore if DS intake frequency will be higher in active non-athlete university students

vs sedentary non-athlete university students.

3. To explore if the types of DS consumed will differ between active non-athlete university

students and sedentary non-athlete university students.



4. To explore if the sources of DS information will differ between active non-athlete

university students and sedentary non-athlete university students.

5. To explore the DS user rate in Canadian non-athlete university students in comparison to

the national average.

6. To explore demographic traits as predictors (correlates or associations) of DS use in a

Canadian non-athlete university student population.

4.0 Methods

4.1 Literature Review 

The literature review for this project took place between October 2017 and June 2018. Google 

Scholar, PRIMO (University of Guelph’s academic search engine ((covering numerous health, 

nutrition, and relevant data bases (((including PubMed, JAMA, Cochrane Library, etc))), 

University of Guelph’s library data base, government websites, and e-journals relating to exercise, 

health, and nutrition, were searched for relevant published and unpublished works pertaining to 

DS use in the general population and particularly in university student populations. Search terms 

included, but were not limited to the following: dietary supplement, university students, college 

students, nutritional supplements, natural health products, non-prescription, North American, 

Canadian, etc. 

4.2 Study Design

This research was a primary data analysis and was approved by the University of Guelph Research 

Ethics Board (REB#18-08-007). This project specifically focused on students who identified as 

“non-varsity athletes” and excluded “varsity athletes” who were analyzed in a separate parallel 
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project. Non-varsity athlete student participants self-assigned themselves to either “Supplement 

User” or “Non-Supplement User” groups, based on having used DS in the previous six months, 

and answered questions to define their physical activity level. The individual’s assignment to the 

“Active” or “Sedentary” groups was based on their answers to questions derived from the 

International Physical Activity Questionnaire (IPAQ) questionnaire (The IPAQ Group, n.d.). The 

IPAQ questions assessed the frequency (days per week) and duration (minutes per day) of three 

types of physical activity during the last 7 days, including vigorous physical activity (activities 

that take hard physical effort and make you breathe much harder than normal), moderate physical 

activity (activities that take moderate physical effort and make you breathe harder than normal, 

excluding walking), and walking. In the IPAQ scoring protocol, metabolic equivalent (MET; 

represents energy expenditure in multiples of resting energy expenditure) values of 8.0, 4.0, and 

3.3 were assigned to each activity, respectively. Total MET minutes per week were used to classify 

individuals into three physical activity levels: low, moderate, and high. According to the IPAQ 

group (n.d.) scoring protocol, to be classified as moderately active, individuals have to meet one 

of the following criteria: complete “a) 3 or more days of vigorous-intensity activity of at least 20 

minutes per day OR b) 5 or more days of moderate-intensity activity and/or walking of at least 30 

minutes per day OR c) 5 or more days of any combination of walking, moderate-intensity or 

vigorous intensity activities achieving a minimum total physical activity of at least 600 MET-

minutes/week”. To be considered high active, the individual must meet one of the following 

criteria: “a) vigorous-intensity activity on at least 3 days achieving a minimum Total physical 

activity of at least 1500 MET-minutes/week OR b) 7 or more days of any combination of walking, 

moderate-intensity or vigorous-intensity activities achieving a minimum total physical activity of 

at least 3000 MET-minutes/week” (Stelmach, 2018). While, a participant that did not meet either 
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standard was considered low active and sedentary. In this study, participants with low levels of 

activity (<600 MET-minutes/week) were considered physically inactive (sedentary), whereas 

participants with moderate or high levels of activity (>600 MET-minutes/week) were considered 

physically active non-athletes.  

4.3 Participants & Recruitment 

A total of 484 participants participated in this study. Participants were self-identified University 

of Guelph non-athlete university students. The convenience sample was comprised of 11.4% Male 

(n=53), 88.0% Female (n=409), and 0.6% Other/prefer not to disclose gender (n=3) with 19 

missing gender cases. The basic inclusion criterion mandated that the participant was a ‘current 

full or part time undergraduate or graduate University of Guelph student’ during the time of data 

collection; while, the exclusion criterion for students was being a ‘varsity athlete’.  

Recruitment was completed primarily through two announcements by a research team member 

and one mentioning by a professor at the beginning of a lecture, 8 class posts of the recruitment 

document (Appendix 1) by 7 different University of Guelph professors (which was emailed to 

them by Joel Hansen with a uniform request (Appendix 2), and to a lesser extent word of mouth. 

The questionnaire was administered to participants only after receiving informed electronic 

consent at the beginning of the questionnaire. Participants were offered a $5 CAD Starbucks® gift 

card for participating in this research. 

4.4 Data Collection 

An online Qualtrics-based self-administered questionnaire which had been piloted, validated, and 

reliability tested (described below) by Dr. Dalia El Khoury, an assistant professor at the 
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University of Guelph (see Appendix 3), was the exclusive mode of data collection. The 

questionnaire could be completed on a computer or mobile device with internet connection. This 

questionnaire was used for another project simultaneously, also capturing the supplement use 

and the determinants of supplement use in varsity athletes at the University of Guelph. After 

obtaining informed consent at the beginning of the questionnaire, students self-identified their 

‘non-athlete’ or ‘varsity athlete’ status, distinguishing them into the appropriate data pool. Active 

recruitment started on 14 September 2018 and was halted on 21 September 2018 due to 

exceeding the target sample size of 337 participants. Calculations for minimum sample size to 

reach statistical significance was based on the G-POWER analysis. A total sample size of 337 

participants was calculated to be needed for significance using a two-tailed logistic regression 

with an alpha of 0.05, a power of 0.95 and 5 predictors (intention, attitude, subjective norm 

(injunctive), subjective norm (descriptive) and perceived behavioral control).    

4.5 Questionnaire Development

The supplement use questionnaire (see Appendix 3) was developed by Dr. Dalia El Khoury in 

three steps as followed: 1. Elicitation interviews, 2. Content validity testing and 3. Reliability 

testing (pilot testing). Elicitation interviews were conducted with 15 students from the University 

of Guelph (5 varsity athletes, 5 active university students and 5 non-active university students) to 

explore attitudes, beliefs and perceived norms regarding DS use, based on the Theory of Planned 

Behavior (TPB), which components are explored in one section of the questionnaire (but not in 

this study). These data, and all components of the questionnaire, underwent evaluation for content 

validation by various sports nutrition experts, as followed: M.Sc. student/student investigators 

(n=2); applied social psychology researcher (n=1); applied human nutrition researchers 



(n=3); human health and nutritional sciences researchers (n=2); exercise physiologist (n=1) and 

registered dietitian (n=1). These experts were asked to evaluate the questionnaire for the following 

12 factors: Brevity (short, simple questions), Length (i.e. of survey in total, of questions), Number 

of items (should more options be made available? Are there too many?), Clarity, Repetition, Order 

(logical sequence of questions), Precision of language, Response options (are they appropriate?), 

Scale (i.e. is it balanced?), Bias, Double-barreled questions, Appropriateness of questions (i.e. 

closed vs. open-ended). Based on the expert feedback on the content, the survey underwent 

significant revision before being pilot tested. For testing the reliability/internal consistency of the 

questionnaire, the Qualtrics survey was piloted on 84 undergraduate and graduate university 

students in the Applied Human Nutrition programs at the University of Guelph. After deleting 

some statements from the different constructs of the TPB-based section, Cronbach alphas of 0.96 

for the “Intention” construct, 0.54 for the “Attitude” construct, 0.83 for the “Injunctive subjective 

norm” construct, 0.74 for the “Perceived behavioral control” construct and 0.82 for the 

“Descriptive subjective norm” construct were calculated. This extensive degree of reliability and 

validity testing on a DS use questionnaire is the first of its kind, to our knowledge.  

This questionnaire aims to determine the prevalence and potential determinants of DS use among 

university students with different exercising habits. The survey collected participants’ activity data 

(exercise type and MET-minutes/week), supplement use data (volume, frequency, type, and 

duration of use), data on usage of non-dietary supplements (often WADA-banned substances or 

those referred to as performance enhancing drugs), and data relating to the cognitive constructs of 

the TPB. The survey assesses activity levels using six questions from the IPAQ (see Appendix 3), 

and DS consumption patterns and frequency in the last 6 months. The duration of 6 months was 

chosen to reflect lifestyle habits that were short-term, and those developed and maintained for a 
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considerable amount of time. Choosing a shorter duration may reflect lifestyle patterns that are 

more transient in nature, while a longer duration adds ambiguity and may account for many 

lifestyle habit changes that have occurred. Dietary supplements are defined according to the FDA, 

as “an orally consumed product intended to supplement one’s diet” (FDA Center for Food Safety 

and Applied Nutrition, 2017), with accompanying explicit examples of many common forms of 

DS (see Appendix 3). Volume, frequency, and duration were explored by a series of questions 

related to each particular supplement type and its subcategories. The survey collected the volume 

of supplements consumed by participants (Have you consumed X at any time in the past six 

months: Yes, No) from the 15 provided supplement categories, and 55 individual supplement 

options (see Appendix 3). Additionally, the frequency (On average, how many times in a typical 

week do you consume X: Don't use (1); ≤ 1 time per week (2); 2-3 times per week (3); 4-5 times 

per week (4); ≥ 6 times per week (5)) and duration (For how long have you been using X: <1 month 

(1); 1-2 months (2); 3-5 months (3); ≥ 6 months (4)) of DS use was collected for each individual 

supplement. 

The non-dietary supplement items, including anabolic steroids and ephedrine, were briefly 

examined in addition to the adverse DS reactions experienced by participants. Questions from the 

TPB were featured in the tool as a secondary means of understanding the cognitive determinants 

of supplement use. The data collection tool contained statements exploring the five cognitive 

constructs of the TPB (See Appendix A); including, intention (statements 1-3), attitude (statements 

4-7), injunctive norms (statements 8-12), perceived behavioural control (statements 13-16), and 

descriptive norms (statements 17-20) with respect to the behaviour of supplement use. The data 

collection tool used a six-item Likert scale to allow participants to accurately rate their agreement 

with the different TPB-based statements (Strongly Disagree, Disagree, Neither Disagree, nor 
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Agree, Agree, Strongly Agree, Not Applicable). Although this TPB data was collected, this section 

of the questionnaire is outside the scope of this project and was not analyzed. The final 

questionnaire had an estimated 15-minute completion time.

4.6 Statistical Analysis 

Statistical analyses were conducted using SPSS software (version 25.0; SPSS 2017, Chicago, Ill). 

Data normality was tested by using the Shapiro-Wilk and Kolmogorov–Smirnov tests, and 

descriptive analyses were based on means, frequencies, and percentages. Chi-square (χ2) tests of 

independence were used to test for possible significant differences between the categorical 

variables exploring volume, frequency, and duration (see Appendix 3). 

A binary logistic regression was performed to determine the significance, and to calculate the odds 

ratios, and 95% confidence intervals, of the sample’s independent demographic and health-related 

variables as predictors of DS use (yes and no). The predictors tested included activity status (active 

and sedentary), age (<20 and ≥20), gender (male and female), ethnicity (Indigenous 

(Aboriginal/First Nations/Métis); White/European; Black/Africa/Caribbean; Southeast Asian 

(e.g., Chinese, Japanese, Korean, Vietnamese, Cambodian, Filipino, etc.); Arab (Saudi Arabian, 

Palestinian, Iraqi, etc.); South Asian (East Indian, Sri Lankan, etc.); Latin American (Costa Rican, 

Guatemalan, Brazilian, Columbian, etc.); West Asian (e.g., Iranian, Afghan); Other(s) Please 

specify; Prefer not to disclose), parents/guardians’ education level (No diploma; Secondary (high 

school) diploma or equivalent; College certificate or diploma; Bachelor’s degree; University 

diploma above bachelor’s degree; Other(s). Please specify), smoking status (No; Previously, but I 

have stopped; Yes. Please specify; Prefer not to disclose), and alcohol consumption (No; 

Previously, but I have stopped; Yes. Please specify the number of drinks per week; Prefer not to 
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disclose). Each predictor was run in a model independently to determine which significantly 

predicted DS use. Then, to explore the possibility of an interactive effect between variables, all 

significant predictors were regressed together, and subsequently all possible predictors (significant 

and non-significant) were regressed together. To test correlations between possible predictors and 

DS use (the outcome of the logistic regression), the associations between possible predictors and 

DS use were also analyzed using a Chi-square (χ2) test. Lastly, any significant polychotomous 

demographic variables with more than two possible answers were separated into their respective 

sub-categories and regressed together to determine if only certain variable constituents, or sub-

categories, were significantly predicting DS use. Significance was determined at p ≤ 0.05. 

To address research question 1, DS intake (number of DS being consumed) was compared between 

sedentary (<600 MET score) and active (exercising) (>600 MET score) participants. Chi-square 

(χ2) tests of independence were used to test for possible significant differences in the categorical 

variable, which is the independent volume of DS intake, between sedentary and exercising 

participants. 

For research question 2, the frequency (number of times self-administering DS per week) at which 

both sedentary (<600 MET score) and exercising (>600 MET score) participants use DS was 

compared. Chi-square (χ2) tests of independence were used to test for possible significant 

differences in the categorical variable, which is the frequency of DS use, between sedentary and 

exercising participants. 

To address research question 3, the types of DS (see Appendix 3) consumed by both sedentary 

(<600 MET score) and exercising (>600 MET score) participants were compared. Chi-square (χ2) 
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tests of independence were used to test for possible significant differences in the categorical 

variable, which is the types of DS consumed, between sedentary and exercising participants. 

For research question 4, the top sources of DS information (see Appendix 3) for sedentary and 

active participants were observed. Descriptive statistics and frequencies were used to identify the 

top sources of DS information used by active, sedentary, and the sample as a whole.   

Research question 5 was answered by a descriptive analysis, to determine what percent of active, 

sedentary, and total participants use DS. 

For research question 6, possible demographic predictors of DS use were tested for significance. 

A series of binary logistic regressions were performed for all variables independently, then 

collectively all significant predictors, and then all significant and non-significant variables were 

regressed together to observe possible influential grouping effects. 

Individuals with missing data were only excluded from the specific relating analyses. No gender 

analysis was performed specifically on those who preferred not to disclose their gender due to risk 

to participant anonymity. 
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5.1 Abstract

Abstract 

Background: Use of dietary supplements (DS) has been steadily rising across many North 

American populations, and there is emerging concern about possible adverse consequences. The 

prevalence of and determinants of current DS use are not well understood, especially among 

young adults, and Canadian university students, who have grown up with social media and 

lifestyle marketing on the internet.     

Objective: To explore self-reported DS use and consumption patterns, in the previous six 

months, of a sample of non-athlete students from one university. 

Methods: A total of 484 participants were recruited at the University of Guelph and completed 

an online and anonymous Qualtrics-based questionnaire. The survey was validated, reliability 

tested and piloted in the target university population. Participants were classified as physically 

active or inactive based on their responses to questions from the International Physical Activity 
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Questionnaire. Data from the questionnaire were analyzed to explore 1) frequency, volume, type 

and duration of DS use; 2) reasons for DS use; and 3) sources of DS information in the non-

athlete active and sedentary populations. Logistic regression analysis was used to determine 

associations between participants’ sociodemographic characteristics and DS use. 

Results: DS use in the past six-months was reported among 43.4% of participants. 

Vitamin/mineral and protein supplements were used by 93.2%, and 78.3% of DS users 

respectively. Active participants were significantly more likely to use protein (p = 0.02) and 

amino acid (p = 0.01) supplements; less likely to consume omega-3 supplements for <1 month (p 

= 0.046) and more likely to use omega-3 supplements for ≥ 6 months (p = 0.002); and more 

likely to read nutrition labels (p = 0.01), compared to sedentary individuals. Results from the 

logistic regression showed age (being ≥20 years old) (p = 0.001), the parent’s/guardian’s 

education (having a bachelor’s degree) (p = 0.002), and gender (being a male) (p = 0.05) 

significantly predicted supplement use. The top sources of information about DS were Health 

Care Professionals (28.7%), the Internet (27.1%), and Family and Friends (25.6%). 

Conclusion: Findings from this study confirm a significant prevalence of DS use in a Canadian 

non-athlete university sample. This study suggests active individuals are more likely to consume 

certain dietary supplements in greater volume and duration than their sedentary counterparts, and 

that being a male, >20 years old, and having a parent with a bachelor’s degree significantly 

predicts DS use. This research lays the foundation for designing education messages targeting 

DS use among university students. 



5.2 Introduction

Introduction 

To date, the vast majority of dietary supplement (DS) research has been conducted in athlete and 

general populations (Statistics Canada, 2017; Valentine et al., 2015); often overlooking the explicit 

examination of non-athlete populations despite their reported high prevalence of DS use 

(Lieberman et al., 2015; Nutrition Business Journal, 2017). In the Canadian general population, 

45.6% of individuals have been reported to regularly use dietary/nutritional supplements and 

natural health products (NHP) like vitamins and minerals, herbal products and homeopathic 

medicines (Statistics Canada, 2017), consuming an average of 2.3 different products 

simultaneously (Troppmann et al., 2002). Although arguably intended to define the same or similar 

categories of products, these distinctly different terms, dietary supplements (Food and Drug 

Administration), nutritional supplements (Statistics Canada), and NHP (Health Canada) are often 

used interchangeably and encompass many of the same products such as vitamins, minerals, fish 

oils and fibre supplements (FDA Center for Food Safety and Applied Nutrition, 2017, Health 

Canada, 2016, Statistics Canada, 2017). Regardless of the classification, the number of DS users 

has been continually growing over the past two decades (Nutrition Business Journal, 2017). One 

may assume these increases are beneficial; however, it was reported that these ‘over the counter’ 

supplements are often inappropriate choices, not fixing nutritional deficiencies and improving 

health, but often leading to dangerously high intakes of already adequately consumed nutrients; 

while, the nutrients needed were still consumed in insufficient amounts (Payette & Gray-Donald, 

1991). Showing a large disconnect between users’ rationale and actions, roughly 60% of current 

supplement users think DS advertising claims are inaccurate/untrustworthy (Nichter & Thompson, 

2006), while 35% report being unconvinced that these products are effective but continue to  
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consume them (Mintel, 2009). Yet, the consumption of DS continues to increase, suggesting an 

alternative driving force, other than effectiveness and results, such as emotional appeal (used in 

56.6% of DS ads), societal influence, or ‘ideal body’ advertising (Agliata & Tantleff-Dunn, 2004; 

Main et al., 2004). Additionally, as per the Gateway theory, a developmental hypothesis 

formulated to model how adolescents initiate and progress in the use of various drugs (Kandel, 

2002), this increasing familiarity with supplement use could be worrying. There is evidence that 

the use of nutritional supplements, such as protein supplements, predict the use of more dangerous 

and often controlled or illegal substances such as anabolic steroids (Yager and O'Dea, 2014). 

Furthermore, up to 15-16.5% of supplements purchased online, and over the counter, were found 

to contain products not on the label, including hormones, prohormones, beta2-agonists and 

anabolic steroids (Baume et al., 2006; de Hon & Coumans, 2007; Geyer et al., 2008). In addition 

to contamination, incorrect product dosing, supplement-supplement interactions, supplement-drug 

interactions, allergic reactions (Health Canada, 2016),  palpitations, chest pain, and tachycardia are 

commonly reported negative side effects of DS use in the general population (Geller et al., 2015). 

On the other hand, gastrointestinal distress, increased heart rate, anxiety, sleep disturbance, nausea 

and headaches were the reported negative side effects of DS use in undergraduate students 

(Valentine, 2015). Not surprisingly, 12-15% of Canadians have reported adverse effects from 

taking supplements (Ipsos Reid & Health Canada, 2010, Health Canada, 2016), although this 

number is probably a gross underestimate, as Health Canada has stated only 41% of Canadians 

who experienced unwanted side effects to NHP have reported them (Health Canada, 2016). 

Despite the present risk, and lack of clear government guideline or recommendation(s), increasing 

numbers of individuals indulge in DS use (Nutrition Business Journal, 2017), usually unrelated to 

their individual nutritional needs (Payette & Gray-Donald, 1991). 



The motivations to consume DS, and the popular sources of DS-related information have been 

documented in the North American general and athlete populations (CRN, 2017; Ipsos Reid, 

2010; Jackson et al., 2010; Snyder et al., 2009; Statistics Canada, 2017; Troppmann et al., 2002.; 

Vatanparast et al., 2010) . The rationale for DS use among the general population and American 

university students appears to vary with each product (Ayranci et al., 2005; CDC, 2002; Fennell, 

2004; Valentine et al., 2017), often revolving around losing adipose tissue, muscle recovery, 

increasing energy, or maintaining health (Perkin et al., 2002; Kim & Keen, 1999; Knapik et al., 

2014; Troppmann et al., 2002.; Valentine et al., 2017; Vatanparast et al., 2010). However, DS 

intake frequency, duration, types, and volume; along with the reasons for use and the common 

sources of information are not well studied in North American, especially Canadian, non-athlete 

university students (Troppmann et al., 2002.; Valentine et al., 2017).  

Analyzing self-reported data collected from non-athlete university students at the University of 

Guelph in Ontario, Canada, via an online Qualtrics questionnaire, this research explored the 

supplementation patterns in this population and if supplement use habits were associated with 

their physical activity level. The objectives of this study were to identify the (1) volume, 

frequency, and duration of DS use, (2) popular sources of DS information, (3) the reasons for DS 

use, and the (4) effects of lifestyle and demographic traits as predictors of DS use. 

5.3 Materials and methods

5.3.1 Participants and Recruitment 

This study’s basic inclusion criterion mandated that the participant was a ‘current full or part time 

undergraduate or graduate University of Guelph student’ during the time of data collection; while, 

the exclusion criterion was being a ‘varsity athlete’. Non-varsity athlete student participants self- 
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assigned themselves to either “Supplement User” or “Non-Supplement User” groups (Have you 

consumed a dietary supplement in the past 6 months?: Yes, No) and later reported their physical 

activity level. The individual’s assignment to the “Active” or “Sedentary” groups was dependent 

on their reported types and frequency of physical activity. This study was approved by the 

University of Guelph Research Ethics Board, and data collection took place in September and 

October 2018.  

The supplement use questionnaire, a Qualtrics-based survey, was advertised through class 

announcements, posts of the recruitment document on courses’ websites and presumably word of 

mouth. The questionnaire was administered to participants only after receiving informed electronic 

consent at the beginning of the questionnaire. Participants were offered a $5 CAD Starbucks® gift 

card for participating in this research. 

5.3.2 Questionnaire Development and Design 

Questionnaire Design 

The supplement use questionnaire was tested for content validity and reliability in the target 

population. The survey assessed DS consumption patterns, prevalence of use, sources of 

information, reasons for use, and potential determinants (of DS use) in the past 6 months. It was 

comprised of sections on physical activity patterns, dietary supplements, and demographics. 

Demographic information that was requested in the survey included ethnicity, parents’ education, 

smoking, alcohol use, age, gender, and self-reported weight and height. 
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Physical Activity 

The survey assessed activity levels using six questions from the short form International Physical 

Activity Questionnaire (IPAQ) questionnaire (The IPAQ Group, n.d.). The IPAQ questions 

assessed the frequency (days per week) and duration (hours and minutes per day) of three types of 

physical activity during the past 7 days; vigorous physical activity (activities that take hard 

physical effort and make you breathe much harder than normal), moderate physical activity 

(activities that take moderate physical effort and make you breathe harder than normal, excluding 

walking), and walking. In the IPAQ scoring protocol, metabolic equivalent (MET; represents 

energy expenditure in multiples of resting energy expenditure) values of 8.0, 4.0, and 3.3 were 

assigned to each activity, respectively (Stelmach, 2018). Participants were classified as Active if 

they accumulated ≥600 MET minutes per week, and Sedentary if they accumulated <600 MET 

minutes per week. 

Supplement Use 

The survey collected information on the volume (overall usage) (Have you consumed X at any 

time in the past six months: Yes, No) of supplements consumed by participants from the 15 

provided supplement categories, and 55 individual supplement options. This list was comprised 

solely of products considered DS, defined as “an orally consumed product intended to supplement 

one’s diet” (FDA Center for Food Safety and Applied Nutrition, 2017). The list of supplements 

chosen for investigation was based on an in-depth scan of the supplement market in Ontario as 

well as on the current literature, and the list excluded prohibited substances by the World Anti-

Doping Agency (WADA) such as anabolic steroids or other illegal hormones and drugs. 

Participants who reported the use of a supplement were directed to questions on the frequency of 
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DS use (number of times self-administering per week), duration of DS use (weeks or months of 

continued usage), and the reasons for DS use.  

The questionnaire used has previously been tested for content validity and reliability tested as 

described elsewhere (Fein et al., 2019).  

5.3.3 Statistical Analysis 

Statistical analysis was conducted using SPSS software (version 25.0; SPSS 2017, Chicago, Ill). 

Descriptive analyses were based on means, frequencies and percentages, while chi-square (χ2) tests 

of independence were used to test for possible significant relationships when exploring DS usage 

volume, frequency, and duration between the activity groups. Data normality was tested by using 

the Shapiro-Wilk and Kolmogorov–Smirnov tests. 

A binary logistic regression was performed to calculate the odds ratios, 95% confidence intervals, 

and assess the significance of associations between participants’ demographic and health-related 

traits and DS use. A binary logistic regression was used as the sample lacked a normal distribution. 

Each demographic variable was regressed onto the categorical dependent variable, DS use (Yes, 

No), independently to observe the significance of association. Then, to explore the possibility of 

an interactive effect between variables, all significant predictors were regressed together, and 

subsequently all possible predictors (significant and non-significant) were regressed together onto 

DS use. A Chi-square (χ2) test was used to test for correlations between possible predictors and 

DS use. The sub-categories of any significant demographic polychotomous variables were 

regressed together to determine which of these sub-categories were significantly associated with 

DS use. Significance was determined at p ≤ 0.05. 



5.4 Results 

5.4.1 Participant Characteristics 

A total of 484 participants participated in the study, with the majority identifying as female 

(88.0%), Caucasian (79.9%), and physically active (≥600 MET minutes per week) (61.0%).  Males 

accounted for 11.0% of the sample, and 0.6% of individuals identified themselves as other/prefer 

not to disclose gender.  35.1% of participants were classified as sedentary, while 3.9% had missing 

activity data. The mean age for the sample was 20.1 (SD ± 0.84) years, with 271 participants ≤ 19 

and 186 ≥ 20 years old. The most frequently reported level of parent’s/guardian’s education was a 

bachelor’s degree (33.7%) (see Table 1.0).  

Overall, 43.4% of total, 55.8% of male, and 41.3% of female participants (Table 1.0), identified 

themselves as DS users in the past six months. The most commonly used DS were vitamin/mineral 

supplements (93.2%) and protein supplements (78.3%) (see Table 1.1). The top sources of 

information about DS were health care professionals (28.7%), the internet (27.1%), and family 

and friends (25.6%) (see Table 1.2). 

5.4.2 Dietary Supplement Use Patterns by Active and Sedentary Participants 

5.4.2.1 Intake Volume and Frequency and Duration of Use of Dietary Supplements 

Intake Volume 

Active participants reported using non-significantly more DS (46.2%) than their sedentary 

counterparts (38.3%) (See Table 1.0). In particular, active individuals consumed significantly more 

protein supplements (χ2 (1) = 5.50, p = 0.019) and amino acid supplements (χ2 (1) = 7.08, p = 

0.008) than sedentary individuals. No other significant differences in intake were observed (see 
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Table 1.3). Non-specific types of protein powders, shakes, and bars (43.1%) were the most 

frequently used sub-category of protein supplements (see Table 1.3.1), while branched-chain 

amino acids (61.0%) were the most commonly used sub-category of amino acid supplements (see 

Table 1.3.2). 

Frequency of use 

There were no significant differences in the number of times per week active or sedentary 

participants self-administered DS. However, the most common frequency of DS use was ≤ 1 time 

per week (32.3%) across all participants. 

Duration of use 

Overall, the most common DS use duration was ≥ 6 months (60.9%). Active participants were 

significantly less likely to use omega-3 fatty acid supplements for <1 month (χ2 (1) = 3.98, p = 

0.046) and significantly more likely to use omega-3 fatty acid supplements for a duration ≥ 6 

months (χ2 (1) = 9.67, p = 0.002) compared to sedentary students (see Table 1.4). Other 

supplements were more likely to be consumed by active participants for a duration of ≥ 6 months 

(χ2 (1) = 5.76, p = 0.016), whereas sedentary participants were more likely to consume other 

supplements for a duration of 3-5 months (χ2 (1) = 5.76, p = 0.018). No other significant differences 

in DS duration of use were found between the two groups (see Table 1.4). 

5.4.2.2 Health Behaviors Possibly Related to Dietary Supplement Use 

Reading Nutrition Labels 

Overall, 31.6% of all supplement users reported reading nutrition labels. In particular, 

participants classified as active (23.1%) reported significantly higher occurrences of “Reading 
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Nutrition Labels” compared to sedentary (8.5%) individuals (χ2 (2) = 8.54, p = 0.014) (see Table 

1.5). 

Performance-Enhancing Products Used in an Exercise Context 

Overall, 0.9% of supplement users reported using non-DS performance enhancing products. There 

was no significant difference in the user rate of performance enhancing products such as steroids, 

prohormones, peptides, and ephedrine, between active (n=3) and sedentary (n=1) participants. 

5.4.2.3 Reasons for Use of Individual Dietary Supplements 

The reasons (maintain good health, increase energy, promote recovery, etc.) for using individual 

types of DS appeared very similar between active and sedentary users (see Table 1.6). When 

considering the top reasons for using protein supplements, sedentary participants appeared to more 

often consume them for convenient forms of energy/macronutrients and meal replacements; 

whereas active participants consumed them for increasing or maintaining muscle mass. The top 

reasons for using amino acid supplements were equivocal between the products used by both active 

and sedentary groups. Increasing energy and promoting recovery were reported to be the main 

reasons for use by both activity groups (see Table 1.6). 

5.4.2.4 Dietary Supplement User Rate 

With the exception of protein and amino acid supplements (as previously mentioned) (see Table 

1.3), the overall DS user rates were not significantly different between active (see Table 1.7) and 

sedentary participants (see Table 1.7.1). The three most commonly used DS by active and 

sedentary participants were relatively similar. For active participants, vitamins/minerals (94.1%), 

protein (82.8%) and carbohydrate (35.8%) were reported as the most commonly consumed DS. 
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While, sedentary individuals reported vitamins/minerals (92.2%), protein (68.3%) and 

prebiotic/probiotic (31.1%) as the most commonly used DS.  

5.4.2.5 Sources of Information about Dietary Supplements 

Both active and sedentary individuals used very similar sources for DS-related information. Active 

individual’s top sources of information on DS were health care professionals (31.9%), the internet 

(31.2%), and family and friends (27.1%), while sedentary individuals reported health care 

professionals (24.1%), family and friends (23.5%), and their own judgement (21.2%) as their top 

sources of DS-related information (see Table 1.2). 

5.4.3 Predictors of Dietary Supplement Use 

In the logistic regressions ran with each individual potential predictor of DS use (outcome), age 

(being ≥20 years old) (β̂ = 1.77; 95% CI, 1.26 to 2.47; p = 0.001), the parent/guardians education 

(β̂ = 1.18; 95% CI, 1.06 to 1.31; p = 0.002), and gender (being a male) (β̂ = 1.79; 95% CI, 1.00 to 

3.20; p = 0.05) significantly predicted DS use in the model (see Table 1.8). 

In a subsequent significant logistic regression model (χ2 (3) = 32.10, p = <.001), the three variables 

previously found significant independently were regressed together. There did not appear to be a 

strong interactive effect as gender (being a male)  (β̂ = 1.82; 95% CI, 1.00 to 3.31; p = 0.049), age 

(being ≥20 years old) (β̂ = 2.21; 95% CI, 1.52 to 3.21; p = <0.001) and parent/guardians education 

(β̂ = 1.19; 95% CI, 1.07 to 1.32; p = 0.002)  remained significant predictors of  DS use (see Table 

1.8.1). 

When all potential predictors (significant and non-significant) were regressed together in one 

model  (χ2 (7) = 26.68, p = <.001), gender (being a male) (β̂ = 2.36; 95% CI, 1.16 to 4.82; p = 
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0.018), the parent/guardians education level (β̂ = 1.17; 95% CI, 1.04 to 1.32; p = 0.009), and the 

participants’ age (being ≥20 years old) (β̂ = 1.98; 95% CI, 1.33 to 2.96; p = 0.001) remained 

significant. No strong interactive effect was observed, and no other variables exhibited a predictive 

effect (see Table 1.8.2).  

The Chi-square (χ2) test examining the association of individual predictors with DS use paralleled 

findings from the logistic regression analysis and showed that gender (χ2 (1) = 3.93, p = 0.047), 

parent/guardians education level (χ2 (10) = 18.54, p = 0.047), and age (χ2 (2) = 19.41, p = <0.001) 

were significantly associated with DS use (see Table 1.9). A secondary series of logistic regression 

analyses were performed to determine which specific subcategories of parent/guardian’s education 

(the only significant polychotomous variable) predicted DS use. The parent/guardian having a 

bachelor’s degree (β̂ = 2.09; 95% CI, 1.25 to 3.50; p = 0.005) significantly predicted DS use; 

while, the parent/guardian possessing other education (β̂ = 4.21; 95% CI, 0.98 to 18.08; p = 0.053) 

was trending towards being a significant predictor of DS use. No other form of parent/guardian’s 

education significantly predicted DS use (see Table 1.10). 

5.5 Discussion 

This cross-sectional study observed DS intake patterns of Canadian non-athlete university 

students in the past six months. To our knowledge, this research is the first of its kind in a 

Canadian population, and among the first of its kind globally. In summary, a significant 

proportion of non-athlete university students reported the use of DS in the past six months. 

Despite the many similarities in DS use behavior seen between active and sedentary participants, 

including comparable DS user rates and reasons for using individual types of DS, multiple 

differences were revealed between the two groups. Active participants were significantly more 
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likely to consume protein and amino acid supplements; and more likely to read nutrition labels 

compared to sedentary individuals. The top sources of information about DS were health care 

professionals, the internet, and family and friends for active participants, and health care 

professionals, family and friends, and their own judgement for sedentary individuals. Age (being 

≥20 years old), the parent’s/guardian’s education, and gender (being a male) were found to 

significantly predict DS use in this university non-athlete population based on logistic regression 

analyses, while activity was not. 

User Rate

The results showed the overall sample using fewer DS (43.4%) than the Canadian national average 

of 45.6% (Statistics Canada, 2017). While active participants reported using more DS (46.2%) 

than their sedentary counterparts (38.3%), their user rate was still slightly less than that reported 

by Canadian adults over the age of nineteen (47.3%) (Statistics Canada, 2017). On the other hand, 

the DS user rate in our overall sample of non-athlete university students is consistent with the 

findings of Jackson et al. (2010), who observed a 44.20% user rate in their American university 

sample. However, apart from select studies like Jackson et al. (2010), this user rate is lower than 

much of the available university student literature (Lieberman et al., 2015; Valentine et al., 2017). 

We hypothesize the observed lower user rate may be due to the low male participation rate in this 

study (a result of the convenience sampling technique used in this research) as males were found 

to be significantly more likely (55.8% user rate) to consume DS compared to females (41.3% user 

rate)  in the present study; or possibly suggesting that Canadian university students use less DS 

than American university students, potentially due to different nutrition education materials and 

strategies established in Canadian and American universities. 



Intake 

Active individuals were significantly more likely to consume protein supplements and amino acid 

supplements in the past 6 months. These results support findings by Valentine et al. (2017) and 

Lieberman et al. (2015), and seem very logical as individuals who regularly exercise may have 

greater protein requirements than sedentary individuals (Dietitians of Canada, et al., 2016), in line 

with the current Dietitians of Canada recommendations for athlete protein intake in the range of 

1.2 – 2 g/kg (Dietitians of Canada, et al., 2016). Amino acid supplements, which are similar to 

protein supplements, provide a variety of nitrogen-containing amino acids. Whether acquired from 

diet or supplement, amino acids are required for protein synthesis to promote good health, proper 

bodily function, and anabolism (Dietitians of Canada, et al., 2016). Despite active DS users 

consuming significantly more protein supplements (82.8%), a surprisingly high proportion 

(68.3%) of sedentary DS users had also used protein supplements in the past six months. Similar 

results were seen in the studies by Valentine et al. (2017), Lieberman et al. (2015) and Jackson et 

al. (2010), showcasing that protein supplements are very popular among Canadian and American 

university students; even though most North Americans obtain adequate amounts of protein from 

their diet alone (Dietitians of Canada, et al., 2016). One could attribute this high percentage of 

protein supplement use to the ever-increasing number of protein-based DS available on the market 

(Nutrition Business Journal, 2017), or a popular consumer trend of consuming high protein 

products (Mudryj, et al., 2015). In this study, certain types of protein supplements and amino acid 

supplements were more popular than others. Non-specific types of protein powders, shakes, and 

bars (43.1%) were the most frequently used sub-category of protein supplements (see Table 1.3.1), 

perhaps as they are convenient and readily available, while branched-chain amino acids (61.0%) 

(despite being almost exclusively used by active individuals) were the most commonly used sub- 
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category of amino acid supplements (see Table 1.3.2). This popularity of protein and amino acid 

DS has been similarly seen in other studies on student athlete and military populations (Lieberman 

et al., 2015; Valentine et al., 2015). 

Frequency of Use

There were no significant difference in the number of times per week participants self-

administered DS in relation to their activity status. This might imply that both active and sedentary 

DS users are following the manufacturer’s recommended dosing protocols.   

Duration of Use 

Active participants were significantly less likely to use omega-3 fatty acid supplements for <1 

month and significantly more likely to use omega-3 supplements for a duration ≥ 6 months 

compared to sedentary students. One could associate this with the desire for increased athletic 

performance that omega-3 supplements may provide (Burke, Ebelhar, & Weiss, 2009) (although 

only seen in select studies), the potential benefits to blood lipid profiles from regular and extended 

omega-3 supplement use duration (Rizos et al., 2012) seen in select studies, or the higher health 

consciousness of physically active university student DS users as suggested by Valentine et al. 

(2017). 

Reasons for Use 

As previously mentioned, protein and amino acids were the two supplements which intake differed 

between active and sedentary participants. Unlike the active participants, whose top reasons for 

consuming protein supplements mostly revolved around increasing or maintaining muscle mass, 

supporting the findings of Valentine et al. (2017), sedentary participants more often consumed 
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these products for convenient forms of energy/macronutrients and meal replacements. These 

findings might suggest that these supplements are being consumed because they are readily 

available, can satisfy an individual’s desire to increase their protein intake, or a pre-conceived 

notion of these products being a healthy choice. A much smaller difference was seen with amino 

acid supplements, where the top reasons for use were promoting recovery and increasing energy 

for both activity groups. Reasons for use of all other observed supplements were similar between 

active and sedentary groups. It is worth noting though that few participants revealed their reasons 

for using a number of the listed supplements, which made detecting significant findings less 

likely. 

Sources of Information 

The top sources of information reported by participants were health care professionals (28.7%), 

the internet (27.1%), and family and friends (25.6%). The high influence of family and friends 

and the internet (as a form of media) supports much of the current literature (Nichter and 

Thompson (2006), Jackson, et al. (2010), and Lieberman, et al. (2015)) as previously discussed. 

Health care professionals posing as a top source of information disagrees with many past reports 

of DS-related sources of information as reported by Snyder et al. (2009), and Perkin et al. (2002) 

who observed very few individuals consulting health professionals for DS-related 

information. However, in certain recent university samples, health care professionals as a top 

source of DS information has been observed (Lieberman et al., 2015; Valentine et al., 2017). 

This finding may suggest an emerging trend among university students to increasingly 

consult health care professionals in health-related decisions such as DS use.  
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Predictors

Findings from the regression analyses support the current literature, suggesting that being in a 

household of higher education (Dickinson & Mackay, 2014; Health Canada, 2006), and 

identifying as a male (Jackson et al., 2010; Valentine, 2015) are predictors of supplement use. In 

the general population (Dickinson & Mackay, 2014, Statistics Canada, 2017), and select 

American university non-athlete samples (Newberry et al., 2001), females have been reported 

more likely to consume DS. With the low male participation rate in this study, we hypothesized 

that the male participants may have been a unique sample consisting of those heavily invested in 

DS use, perhaps leading to the higher DS user rate observed among males. Households of higher 

education, and often higher total income, have been reported to consume greater amounts of DS 

(Health Canada, 2006) seemingly due to greater accessibility, and/or a stronger desire or concept 

of healthfulness. Our model also suggested that supplement use was higher in students ≥20 years 

old, and therefore presumably students in their later years of study, compared to the participants 

≤19 and those thought to be in their early years of study. This finding seems to support Statistics 

Canada’s (2017) report of rising DS use among young adults of a similar age group. Despite 

speculation, this study did not find activity status significantly predicted DS use in our Canadian 

non-athlete university student sample. 

Limitations 

This study had multiple limitations. All data were self-reported and subject to common risks of 

cross-sectional research; including, selection or sampling bias, reporter bias (perhaps due to social 

pressure or idealized societal norms), reporter inaccuracy, missing data (incomplete submissions) 

and single administration. 
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The true effect of gender could not be explored across all analyses due to the greatly uneven 

representation of males and females in our sample; therefore, the findings may be more applicable 

to a female-identifying population. However, excluding males from the analysis had no effect on 

the significance of findings; therefore, there was no justification to exclude the valuable responses 

of male participants. Similarly, no analysis could be performed comparing undergraduate and 

graduate students due to low graduate students’ participation; although, the inclusion of this group 

had no impact on the significance of results, and similarly produced no justification for exclusion. 

The data may carry limited generalizability to non-Caucasian populations due to much of the 

sample identifying as Caucasian (79.9%). Our nondiverse sample was a product of the convenience 

sampling technique used (as previously discussed). Further research should examine more diverse 

ethnic, university-educated, and gendered populations. This process could be better achieved 

through means of quota sampling, or other recruitment methods ensuring even populations.  

5.6 Conclusion 

Despite the mentioned limitations, this research helps fill the large literature gaps surrounding DS 

use among university students in Canada, provides the first look into DS use by non-athlete 

Canadian university students, and raises the bar for the quality and rigor of research in this area of 

study. In fact, this study provides a new precedent for extensive reliability and content validity 

testing of questionnaires exploring DS usage. In addition, this research offered participants 

extensive DS choices, contained explicit examples of each DS, and clearly defined DS; addressing 

the potential problems with previous research in the field. 

The results of this study help to provide a more complete understanding of DS use in young 

adults, and more specifically, active and sedentary non-athlete Canadian university students. 
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Although DS consumption patterns were similar between active and sedentary participants, there 

were a few significant differences, showing that active individuals may have greater healthful 

behaviors, a greater tendency to consume more nitrogen-containing DS, and a tendency to use 

select DS for greater durations. Regardless of physical activity status, this study supports the 

consensus that approximately one in two Canadians regularly use DS across the life span. Given 

the ready availability and high DS user rate, further research and regulation are urgently needed 

to ensure consumer’s safety, appropriate product selection, and manufacturing accuracy. 

Governments in North America do not have clear guidelines governing DS, and are not 

appropriately monitoring the creation, ingestion, and marketing of such products. We call for 

further government action to ensure the guaranteed safety of products that are available to 

consumers, and the delivery of safe and reliable DS-related information to all populations. This 

research acts as a starting point to guide future research, marketing, consumption, and regulatory 

practices. Additional research is needed to 1) confirm our results on university students in 

different university settings across Canada and North America, 2) explore the long-term effects 

of DS use and subsequent secondary effects of use, 3) explore societal beliefs towards DS use, 4) 

explore the implementation, creation and effectiveness of policy and programs for increasing DS 

knowledge, and 5) explore medical professional knowledge of DS. 
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5.7 Tables 

Table 1.0: Descriptive characteristics, including age, age groups, gender, ethnicity, parents’ 
education, activity status, and dietary supplement use rate, of participants 

Participant Age* Mean ± SD Range 
Age (years) 20.09 ± .84 18-31

Participant Age Groups** Frequency Percent 
≤19 (years) 271 56.00% 

≥20 (years) 186 38.43% 

Missing 27 5.58% 

Gender**** Frequency Percent 
Female 409 88.00% 
Male 53 11.40% 
Other/prefer not to disclose 3 0.60% 

Ethnicity** Frequency Percent 
Caucasian 365 79.90% 
South East Asian 38 8.30% 
South Asian 29 6.30% 
Black 20 4.40% 
Other 14 3.10% 
Indigenous 11 2.40% 
Latin 10 2.20% 
Arab 10 2.20% 
Prefer not to disclose 5 1.10% 

Parents Education** Frequency Percent 
Bachelors 163 33.70 
Diploma 137 28.30% 
College 131 27.10% 
High School 82 16.90% 
No Diploma 13 2.70% 
Other Education 9 1.90% 
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Activity status** Frequency Percent 
Sedentary 170 35.10% 
Active 295 61.00% 
Missing 19 3.90% 

Dietary Supplement User 
Rate*** 

Frequency Percent 

Sedentary 64 38.32% 
Active 136 46.23% 
Total 200 43.38% 
Missing 23 4.80% 

Dietary Supplement 
User Rate By 
Gender***** 

Frequency Percent 
Of Gender 

Female 169 41.3% 
Male 29 55.8% 
Missing 2 1.0% 

SD= Standard Deviation 
Percent = percent of analysis sample 
*N=457
**N=484
***N=223
****N=465
*****N=198

Table 1.1: Frequency of individual dietary supplement use by total sample 

Supplement Consumed* Number Of Users In Past Six 
Months 

User Rate In Past Six 
Months 

Vitamins/Minerals 192 93.2% 
Protein 159 78.3% 
Amino Acids 34 16.7% 
Carbohydrate 69 34.0% 
Stimulants/Energy Boosters 51 25.4% 
Non-Vitamin/Mineral 
Antioxidants 

7 3.5% 

Fatty Acid 55 27.4% 
Herbs and Botanicals 28 14.0% 
Fat Burners/Weight Loss 11 5.5% 
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Meal Replacements/Weight 
Gainers 

25 12.6% 

Nitrates, Nitric Oxide, ‘Pump’, 
and Vasodilators 

2 1.0% 

Prebiotics and Probiotics 55 27.6% 
Digestive Enzymes 11 5.5% 
Other Unlisted 10 5.2% 

*N=≤206

Table 1.2: The sources of dietary supplement-related information used by sedentary, active and 
total sample participants 

Source of Information* Percent of 
Sedentary 
Participants 

Percent of Active 
Participants 

Percent of 
Total Sample 

Health Care Professionals 24.1% 31.9% 28.7% 
Coaches 1.2% 3.4% 2.5%% 
Trainers 3.5% 6.4% 5.2% 
Teammates/Training Partners 2.4% 4.4% 3.5% 
Family/Friends 23.5% 27.1% 25.6% 
Print 4.7% 7.1% 6.0% 
Internet 20.6% 31.2% 27.1% 
Television 1.2% 2.0% 1.9% 
National Governing Body 1.2% 2.7% 2.3% 
Supplement Companies 1.8% 3.7% 2.9% 
Pharmacy 4.1% 6.8% 5.6% 

Health Food/Grocery Stores 6.5% 11.9% 9.7% 
Own Judgement 21.2% 23.4% 22.3% 
Other 5.9% 5% 5.4% 

*N=465

Table 1.3: Pearson Chi Square results of the differences in dietary supplement use between 
Active and Sedentary Participants 

Dietary 
Supplement* 

Use among 
active DS 
users (%) 
(n=136) 

Use among 
sedentary DS 

users (%) 
(n=64) 

Pearson Chi-
Square Value 

Asymptotic 
Significance 

(2-sided) 

Protein 82.8% 68.3% 5.466 .019 
Amino Acids 20.9% 6.3% 7.082 .008 
Vitamin/Minera
l 

94.1% 92.2% .104 .747 
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Carbohydrate 35.8% 30.2% .559 .455 
Stimulants/Ener
gy Boosters 

24.8% 27.4% .092 .761 

Non-
Vitamin/Minera
l Antioxidants

4.5% 1.6% 1.010 .315 

Fatty Acids 27.1% 25.8% .070 .791 
Herbs and 
Botanical 

12.1% 14.5% .234 .629 

Fat 
burners/Weight 
loss 

4.6% 6.5% .104 .747 

Meal 
Replacements/
Weight Gainers 

12.9% 11.5% .066 .797 

Nitrates/N02/V
asodilators 

1.5% 0.0% .934 .334 

Prebiotic/Probi
otic 

27.3% 31.1% .343 .558 

Digestive 
Enzymes 

5.3% 6.6% .131 .717 

Other 4.7% 6.6% .288 .591 
DS= Dietary Supplement 
*N=461
Statistical significance at p ≤ 0.05 (bolded)

Table 1.3.1: Frequency of use of individual types of protein supplements in sedentary, active and 
total sample of dietary supplement users 

Protein Type* Sedentary Active Total 
Whey 16 62 78 
Casein 1 6 7 
Soy 5 29 34 
Creatine 1 16 17 
Protein 
Powders/Bars/Shakes 

30 82 112 

Other 4 8 12 
*N=260

Table 1.3.2 Frequency of use of individual types of amino acid supplements in sedentary, active 
and total sample of dietary supplement users 

Amino Acid Type Sedentary Active Total 
Glutamine 0 5 5 
Amino Acid Blends 1 6 7 
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Branched-Chain 
Amino Acids 

3 22 25 

L-leucine 0 3 3 
Other 0 1 1 

*N=41

Table 1.4: Pearson Chi Square results for dietary supplements that have significant differences in 
duration of use between Active and Sedentary Participants 

Other Unlisted Supplements* 

Duration of Use Use among active 
DS users (%) 

(n=136) 

Use among 
sedentary DS users 

(%) (n=64) 

Pearson 
Chi-

Square 
Value 

Asymptotic 
Significance 

(2-sided) 

<1 months 0.00% 1.56% 1.406 .236 
1-2 months 0.74% 1.56% .900 .343 
3-5 months 0.00% 4.70% 5.625 .018 
≥ 6 months 4.50% 0.00% 5.760 .016 

Omega-3 Fatty Acid Supplements* 

<1 month 0.74% 4.70% 3.978 .046 
1-2months 0.74% 3.13% 1.891 .169 
3-5 months 0.74% 3.13% 1.891 .169 
≥ 6 months 17.64% 6.25% 9.665 .002 

*N=461
Statistical significance at p ≤ 0.05 (bolded)

Table 1.5: Percent of active and sedentary participants reading nutrition labels, and results of 
Pearson chi-square test comparing active and sedentary participants for differences in rate of 
nutrition label reading 

Tendency of Reading 
Nutrition Labels* 

Sedentary Active Percent of Total 
Sample 

Yes 41 112 31.6% 
No 3 7 2.1% 
Sometimes 17 15 6.6% 
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Value Asymptotic 
Significance (2-
sided) 

Pearson Chi-
Square* 

8.542 .014 

*N=195
Statistical significance at p ≤ 0.05 (bolded)

Table 1.6: Participants’ top reasons for using individual dietary supplements in the different 
dietary supplement categories 

Vitamin and Mineral Use 

Top Reason 

Vitamin Sedentary Active Overall 
Vitamin D Maintain good health Maintain good health Maintain good health 
Vitamin C Improve Immunity Maintain good health Maintain good health 
Vitamin B12 Maintain good health Maintain good health Maintain good health 
Iron Correct or prevent 

micronutrient 
deficiencies 

Correct or prevent 
micronutrient 
deficiencies & 

Maintain good health 

Correct or prevent 
micronutrient 
deficiencies 

Calcium Maintain good health Maintain good health Maintain good health 
Multivitamin-mineral Maintain good health Maintain good health Maintain good health 
Other Vitamin Maintain good health Maintain good health Maintain good health 

Protein Supplements 

Top Reason 

Protein Sedentary Active Overall 
Whey Serve as meal 

replacement 
Increase or maintain 

muscle mass 
Increase or maintain 

muscle mass 
Casein Promote recovery & 

Fat loss 
Convenient form of 

energy/macronutrients 
Convenient form of 

energy/macronutrients 
& Promote recovery 

Soy Convenient form of 
energy/macronutrients 

& Increase or 
maintain muscle mass 

& Fat Loss 

Maintain good health Maintain good health 



Creatine Enhance competitive 
performance & Fat 

loss 

Increase or maintain 
muscle mass 

Increase or maintain 
muscle mass 

Protein Bars, 
Powders, & Shakes 

Convenient form of 
energy/macronutrients 

Serve as meal 
replacement 

Serve as meal 
replacement 

Other Protein Convenient form of 
energy/macronutrients 

Promote recovery & 
Increase or maintain 

muscle mass 

Convenient form of 
energy/macronutrients 

Amino Acid Supplements 

Top Reason 

Amino Acids Sedentary Active Overall 
Glutamine N/A Promote recovery Promote recovery 

AA Blends Increase energy Increase energy Increase energy 

BCAA Promote recovery Promote recovery Promote recovery 
L-Leucine N/A Maintain good health 

& Increase energy & 
Increase alertness and 

mental activity & 
Promote recovery 

Maintain good health 
& Increase energy & 
Increase alertness and 

mental activity & 
Promote recovery 

Other Amino Acids N/A Maintain good health, 
& Improve mood / 

decease stress 

Maintain good health, 
& Improve mood / 

decease stress 

Carbohydrate Supplements 

Top Reason 

Carbohydrate Sedentary Active Overall 
Sports Drink Increase energy & 

Promote recovery 
Increase energy Increase energy 

Gels Increase energy & 
Enhance competitive 

performance 

N/A Increase energy & 
Enhance competitive 

performance 
Powders Correct or prevent 

micronutrient 
deficiency & Increase 

energy & Promote 
recovery 

Correct or prevent 
micronutrient 

deficiency & Increase 
energy & Promote 

recovery & Maintain 
good health & 

Improve 

Increase energy & 
Promote recovery 
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mood/decrease stress 
& Convenient forms 
of energy & “Just in 

case” insurance 
policy 

Other N/A N/A N/A 

Energy Boosters/Stimulants 

Top Reason 

Stimulants Sedentary Active Overall 
Energy Drinks Increase Energy Increase Energy Increase Energy 
Pre-workouts Increase Energy & 

Enhance competitive 
performance 

Increase Energy Increase Energy 

Caffeine pills Increase energy & 
Increase alertness and 

mental activity 

Increase alertness and 
mental activity 

Increase energy 

Other Increase energy Increase energy & 
Serve as meal 
replacement & 

Increase alertness and 
mental activity & 

Improve 
mood/decrease stress 

Increase energy 

Non-Vitamin/Mineral Antioxidants 

Top Reason 

Antioxidant Sedentary Active Overall 
Food Polyphenols N/A Maintain good health maintain good health 
CoQ10 N/A N/A N/A 
Glutathione N/A N/A N/A 
Other Maintain good health 

& Improve 
mood/decrease stress 
& Increase energy & 

Other 

Maintain good health 
& Improve 

mood/decrease stress 
& Increase energy & 

Other 

Maintain good health 
& Improve 

mood/decrease stress 
& Increase energy & 

Other 

Fatty Acid Supplements 
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Top Reason 

Fatty Acid Sedentary Active Overall 
Omega-3 Maintain good health Maintain good health Maintain good health 
CLA N/A Correct or prevent 

micronutrient 
deficiencies & 

Maintain good health 
& Improve immunity 

Correct or prevent 
micronutrient 
deficiencies & 

Maintain good health 
& Improve immunity 

Fish Oil Maintain good health Maintain good health Maintain good health 
Other Correct or prevent 

micronutrient 
deficiencies & 

Maintain good health 
& Improve immunity 

& Improve 
mood/decrease stress 

& Enhance 
competitive 
performance 

N/A Correct or prevent 
micronutrient 
deficiencies & 

Maintain good health 
& Improve immunity 

& Improve 
mood/decrease stress 

& Enhance 
competitive 
performance 

Herbs/botanicals 

Top Reason 

Herbs and Botanicals Sedentary Active Overall 
Gingko Biloba N/A N/A N/A 
Ginseng Maintain good health Maintain good health Maintain good health 
Echinacea Improve immunity & 

Maintain good health 
Improve immunity Improve immunity 

Test Boosters N/A Correct or prevent 
nutrient deficiency 

Correct or prevent 
nutrient deficiency 

Other Herbs Maintain good health 
& Enhance 
competitive 

performance & 
Promote recovery & 

Just in case 

Improve 
mood/decrease stress 

Improve 
mood/decrease stress 
& Correct or prevent 

disease 
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Fat Burners/Weight Loss Supplements 

Top Reason 

Fat Burners Sedentary Active Overall 
Diuretics N/A N/A N/A 
Garcinia cambogia Lose weight/decrease 

fat mass 
N/A Lose weight/decrease 

fat mass 
Green coffee bean 
extract 

N/A Lose weight/decrease 
fat mass & Maintain 

Good health 

Lose weight/decrease 
fat mass & Maintain 

Good health 
Green Tea Extract Lose weight/decrease 

fat mass 
Lose weight/decrease 

fat mass 
Lose weight/decrease 

fat mass 
L-Carnitine N/A Lose weight/decrease 

fat mass 
Lose weight/decrease 

fat mass 
MCT Oil/Powder N/A Increase energy & 

convenient forms of 
energy 

Increase energy & 
convenient forms of 

energy 
Other N/A Lose weight/decrease 

fat mass 
Lose weight/decrease 

fat mass 

Meal Replacement/Weight Gainers 

Top Reason 

Meal 
Replacement/Weight 
Gainers Sedentary Active Overall 
Meal Replacements Serve as meal 

replacement 
Serve as meal 
replacement 

Serve as meal 
replacement 

Weight Gainers N/A Gain weight Gain weight 

Nitrates, Pump, Vasodilators 

Top Reason 

Nitrates, Pump, 
Vasodilators 

Sedentary Active Overall 
Vasodilators N/A Vasodilators Vasodilators 
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Probiotics/Probiotics 

Top Reason 

Probiotics/Probiotics 
Sedentary Active Overall 

Prebiotics Maintain good health Maintain good health Maintain good health 
Probiotics Maintain good health Maintain good health Maintain good health 

Digestive Enzymes 

Top Reason 

Digestive Enzymes Sedentary Active Overall 
Digestive Enzymes Other Maintain good health Maintain good health 

 Other Supplements 

Top Reason 

Other Supplements Sedentary Active Overall 
Other Maintain good health 

& Promote recovery 
Correct or prevent 

disease 
Correct or prevent 

disease 

Possible reasons for using individual dietary supplements: Correct or prevent micronutrients 
deficiencies, Maintain good health, Improve immunity, Improve mood and/or decrease stress, 
Correct or prevent diseases, Supply convenient forms of energy and/or macronutrients, Serve as 
meal replacement, Enhance competitive performances, Increase energy, Increase alertness and 
mental activity, Support intense training regimens, Promote recovery, Alleviation of 
musculoskeletal pain, Lose weight/decrease fat mass, Gain weight, Increase or maintain muscle 
mass, Financial gain (sponsorship), “Just in case” insurance policy, Know or believe that others 
(e.g., friends, athletes, competitors) use this supplement, Other(s). 

*N=465

Table 1.7: Frequency of individual dietary supplement use by active users 

Supplement Consumed* Number Of Users In Past Six 
Months 

User Rate In Past Six 
Months 

Vitamins/Minerals 128 94.1% 
Protein 111 82.8% 
Amino Acids 28 20.9% 
Carbohydrate 48 35.8% 
Stimulants/Energy Boosters 33 24.8% 
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Non-Vitamin/Mineral 
Antioxidants 

6 4.5% 

Fatty Acid 36 27.1% 
Herbs and Botanicals 16 12.1% 
Fat Burners/Weight Loss 6 4.6% 
Meal Replacements/Weight 
Gainers 

17 12.9% 

Nitrates, Nitric Oxide, ‘Pump’, 
and Vasodilators 

2 1.5% 

Prebiotics and Probiotics 36 27.3% 
Digestive Enzymes 7 5.3% 
Other Unlisted 6 4.7% 

*N=≤136

Table 1.7.1: Frequency of individual dietary supplement use by sedentary users 

Supplement Consumed* Number Of Users In Past Six 
Months 

User Rate In Past Six 
Months 

Vitamins/Minerals 56 92.2% 
Protein 43 68.3% 
Amino Acids 4 6.3% 
Carbohydrate 19 30.2% 
Stimulants/Energy Boosters 17 27.4% 
Non-Vitamin/Mineral 
Antioxidants 

1 1.6% 

Fatty Acid 16 25.8% 
Herbs and Botanicals 9 14.5% 
Fat Burners/Weight Loss 4 6.5% 
Meal Replacements/Weight 
Gainers 

7 11.5% 

Nitrates, Nitric Oxide, ‘Pump’, 
and Vasodilators 

0 0.0% 

Prebiotics and Probiotics 19 31.1% 
Digestive Enzymes 4 6.6% 
Other Unlisted 4 6.6% 

*N=≤64
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Table 1.8: Logistic regression analysis for investigating predictors of dietary supplement use 
independently 

Variables 
in the 

Equation* 

B S.E. Significance Exp(B) 95% 
C.I. for
EXP(B) 
Lower Upper 

Age .569 .172 .001 1.766 1.262 2.472 
*N=475
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)

Variables in the 
Equation* 

B S.E. Significance Exp(B) 95% 
C.I. for
EXP(B) 
Lower Upper 

Parent/Guardians 
Education 

.162 .053 .002 1.176 1.060 1.305 

*N=461
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)

Variables 
in the 

Equation* 

B S.E. Significance Exp(B) 95% 
C.I. for
EXP(B) 
Lower Upper 

Gender .583 .297 .050 1.791 1.001 3.203 
*N=461
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)

Variables 
in the 

Equation* 

B S.E. Significance Exp(B) 95% 
C.I. for
EXP(B) 
Lower Upper 

Alcohol .287 .239 .229 1.333 .835 2.128 
*N=425
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)
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Variables 
in the 

Equation* 

B S.E. Significance Exp(B) 95% C.I. for 
EXP(B) 

Lower Upper 
Smoking .458 .613 .456 1.580 .475 5.259 

*N=435
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)

Variables 
in the 

Equation* 

B S.E. Significance Exp(B) 95% 
C.I. for
EXP(B) 
Lower Upper 

Ethnicity -
.003 

.036 .934 .997 .929 1.070 

*N=463
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)

Variables 
in the 

Equation* 

B S.E. Significance Exp(B) 95% 
C.I. for
EXP(B) 
Lower Upper 

Active .326 .198 .099 1.385 .941 2.040 
*N=461
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)

Table 1.8.1: Multiple logistic regression analysis for investigating the combined predictors of 
dietary supplement use found to be significant independently  

Variables 
in the 
Equation* 

B S.E. Significance Exp(B) 95% C.I. for 
EXP(B) 

Lower Upper 
Age .791 .190 .000 2.207 1.519 3.205 
Gender .600 .305 .049 1.821 1.002 3.310 
Parents 
education 

.171 .055 .002 1.187 1.066 1.322 

*N=458
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)
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Table 1.8.2: Multiple logistic regression analysis for collectively investigating the significant and 
non-significant individual predictors of dietary supplement use 

Variables 
in the 
Equation* 

B S.E. Significance Exp(B) 95% C.I. 
for 
EXP(B) 
Lower Upper 

Ethnicity -.022 .044 .615 .978 .897 1.066 

Parents 

Education 

.157 .060 .009 1.171 1.040 1.317 

Age .684 .205 .001 1.982 1.326 2.961 

Smoking .417 .652 .523 1.517 .422 5.448 

Alcohol .168 .257 .512 1.183 .715 1.958 

Gender .860 .363 .018 2.363 1.159 4.817 

Active .124 .224 .579 1.132 .730 1.755 

*N=388
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)

Table 1.9: Association between predictors and dietary supplement use based on Chi-square 
analysis 

Predictors Chi-Square Value Significance (2-
tailed) 

Activity 2.73 .098 
Ethnicity 9.23 .683 
Parents Education 18.54 .047 
Age 19.41 < .001 
Gender 3.93 .047 
Smoking .566 .452 
Alcohol 1.45 .228 

Statistical significance at p ≤ 0.05 (bolded) 
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Table 1.10: The predictive effects of different types of parent’s/guardian’s education on dietary 
supplement use based on logistic regression analysis 

Variables in 
the 
Equation* 

B S.E. Sig. Exp(B) 95% C.I.
for EXP(B) 

Lower Upper 

Highschool .285 .310 .358 1.330 .724 2.444 

College .467 .266 .079 1.596 .948 2.687 

Bachelors .738 .263 .005 2.092 1.250 3.503 

Diploma .391 .284 .168 1.478 .848 2.578 

Other 

Education 

1.438 .743 .053 4.213 .981 18.080 

No Diploma .312 .614 .611 1.366 .410 4.548 

*N=461
S.E.: standard error; C.I.: confidence interval
Statistical significance at p ≤ 0.05 (bolded)
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6.0 Summary 

The popularity of DS (Nutrition Business Journal, 2017) and their prevalence of use has 

seemingly continually risen over the past few decades. Research has shown that approximately 

one in two Canadians across all age groups use DS (Statistics Canada, 2017). Large gaps existed 

in the literature as the research conducted generally lacked depth and ignored large commonly at-

risk populations such as non-athlete university students. 

To address these gaps, this study explored self-reported DS use and consumption pattern data of 

Canadian non-athlete university students, in the past six months, from a singular university 

setting in Ontario, Canada. This study provided the first look into the frequency, duration, and 

volume of DS use, the reasons for use, the sources of DS-related information all in relation to 

physical activity levels; and additionally, how participants’ demographic traits associated with 

DS use.  

Based on our findings, a significant proportion of non-athlete university students (43.4%) 

consumed DS; despite consuming slightly less DS than the general population (45.6%) (Statistics 

Canada, 2017). Contrary to previous findings (Perkin et al. 2002; Snyder et al. 2009), it appears 

that Canadian non-athlete university students often consulted health care professionals as a top 

source of DS-related information, hopefully making up for the lack of governmental policies and 

regulations on DS which have lead to 15-16.5% of marketed DS containing unlisted (and 

commonly WADA-prohibited) ingredients (Baume et al., 2006; de Hon & Coumans, 2007; 

Geyer et al., 2008). Similar to previous findings (Ipsos Reid, 2010; Jackson et al., 2010; 

Lieberman et al., 2015; Statistics Canada, 2017; Valentine et al., 2017; Vinnikov et al., 2018) 

suggesting the popularity of vitamin/mineral and protein supplements, this research found these 
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two supplement categories were the most commonly used DS, with use reported by 93.2% and 

78.3% of DS users respectively. Physically active participants were found to be significantly 

more likely to consume protein and amino acid supplements; significantly less likely to consume 

omega-3 supplements for <1 month and more likely to use omega-3 supplements for ≥ 6 months; 

and significantly more likely to read nutrition labels compared to sedentary individuals. These 

findings may suggest a higher health consciousness among active non-athlete individuals as 

suggested in previous studies (Valentine, 2015) and may suggest a benefit to creating 

individualized marketing and intervention strategies based on activity status (for active and 

sedentary individuals). The greater use of nitrogen-containing DS by active students seems 

logical as active individuals have greater protein (and nitrogen) needs compared to sedentary 

individuals (Dietitians of Canada, et al., 2016). Additionally, the greater likelihood of consuming 

omega-3 DS for longer durations could be explained by the desire of active participants to 

increase their athletic performance; as long-term omega-3 supplementation has also been shown 

to enhance athletic performance in select samples (Burke, et al., 2009). 

Logistic regression findings support the literature, suggesting that being in a household of higher 

education (Health Canada, 2006), and identifying as a male (Jackson et al., 2010; Valentine, et 

al., 2017) are predictors of supplement use. Households of higher education, and higher total 

income have been reported to consume greater amounts of DS (Health Canada, 2006) seemingly 

due to greater accessibility, and/or a stronger desire or concept of healthfulness. In the general 

population and some university student reports, females have reported higher intake of DS 

(Newberry et al., 2001; Statistics Canada, 2017); however, select university student literature 

does similarly suggest higher prevalence in males (Jackson et al., 2010; Valentine, et al., 2017). 

Our model also suggested that supplement use was higher in students ≥20 years old, and 
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therefore presumably students in their later years of study. This may suggest a perceived increase 

in health consciousness, stronger peer influence, and/or a social norm of consuming DS as one 

ages, as DS use has been reported to increase after the age of 19 (Statistics Canada, 2017). This 

finding could also suggest a unique Canadian trait; however, further research is needed to 

replicate these results.  

Although this project lays the foundation for further DS research in Canadian and North 

American non-athlete university populations, and fills many of the literature gaps, this area of 

research is still largely understudied. The DS consumption habits of university students need to 

be explored on a larger scale, with repeated measures to observe behavioral changes over time. 

To resolve a key limitation of this study, selective sampling or sampling quotas could benefit the 

research by ensuring even numbers of participants by gender, educational background and year 

of study (i.e. undergraduate vs graduate, arts students vs social science students), allowing for 

direct comparison between groups. Observational research could additionally benefit the 

literature as our self-reported data were subject to the many limitations of cross-sectional 

research (Levin, 2006). 

Future studies would benefit from exploring participants’ diet and dietary habits in relation to DS 

use. This research could support or negate previous reports that DS choices made by Canadians 

are often inappropriate and the nutrients lacking in their diet are lacking in the supplementation 

as well (Payette & Gray-Donald, 1991). Further research deeply exploring the cognitive 

determinants of DS use among university students, leading them to select their chosen DS, would 

provide crucial knowledge for health and safety campaigns, and future policy creation. This 

study’s questionnaire explored potential psychosocial determinants of dietary supplement use 
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based on TPB; the analysis of these cognitive constructs was not within the scope of this thesis 

project. 

Lastly, very little is known about the exact composition and effects of many of the DS products 

available on the market today. More rigorous testing before marketing should be implemented 

for Canadian consumers’ safety. Similar to all products labeled as “drugs” in Canada, the onus 

should be on the company/manufacturer to prove its safety and efficiency, rather than relying on 

the negative health effects of consumers to prove otherwise. 
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7.0 Appendices 
Appendix I 

DEPARTMENT OF FAMILY RELATIONS AND APPLIED NUTRITION 

College of Social and Applied Human Sciences 

PARTICIPANTS NEEDED FOR SUPPLEMENT USE RESEARCH 

We are recruiting participants who are enrolled as students at the University of Guelph and fluent in 
English, to take part in a study seeking to explore dietary supplement use and beliefs among varsity 
athlete, physically active and physically inactive students at the University of Guelph. As a participant in 
this study, you would be asked to complete, anonymously, an online survey, addressing your use of 
dietary supplements and factors contributing to their use. Please note that confidentiality cannot be 
guaranteed while data are in transit over the internet. 

Your participation would involve 1 online session of approximately 20 minutes. Please note that once 
your answers are submitted, you cannot withdraw from the study because of its anonymized nature. In 
recognition of your time, you will receive a $5 online Starbucks gift card.  

If interested to participate, please click on the following link:  

https://uoguelph.eu.qualtrics.com/jfe/form/SV_3pFZdKWDABginFb 

Or contact us at: guelphsupplements@gmail.com 

This project has been reviewed by the Research Ethics Board for compliance with federal guidelines for 
research involving human participants (REB#18-08-007). If you have any questions about this study, or 
to volunteer for this study, please contact us at: Email: guelphsupplements@gmail.com. You do not 
waive any legal rights by agreeing to take part in this study. If you have questions regarding your rights 
and welfare as a research participant in this study (REB#18-08-007), please contact: Director, Research 
Ethics; University of Guelph; reb@uoguelph.ca; (519) 824-4120 (ext. 56606). 

Thank you 

Dalia El Khoury, PhD (Principal Investigator) 

Email: delkhour@uoguelph.ca 

Phone: 519-824-4120; extension: 56326 
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Appendix 2

Dear Professor X, 

We are currently seeking student participants for our research project titled “Prevalence 
and determinants of dietary supplement use among varsity athletes and non-athlete 
students at the University of Guelph”, at the department of Family Relations and Applied 
Nutrition. In this study, our aim is to explore dietary supplement use and beliefs among 
varsity athletes and non-athlete students at the University of Guelph. 

The participation in this study involves completing an online questionnaire. The 
questionnaire takes 15-20 minutes to complete and each participant will receive a $5 
Starbucks gift card! 

We would greatly appreciate it if you can share the attached 'announcement' 
document with your students on your course’s Courselink page. Additionally, we would 
love to briefly introduce the study at the beginning of one your classes in the coming 
weeks. 

Please let us know if you have any questions. 

Thank you for your time, 

The Guelph Supplements Research Team 

And 

Dalia El Khoury, PhD (Principal Investigator) 
Email: delkhour@uoguelph.ca 
Phone: 519-824-4120; extension: 56326 
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Appendix 3 

DEPARTMENT OF FAMILY RELATIONS AND APPLIED NUTRITION 

College of Social and Applied Human Sciences 

APPENDIX F 

Questionnaire 

This survey aims to determine the prevalence and potential determinants of dietary supplement 
use among university students with different exercising habits. This survey is anonymized and 
will not be linked to your name or other unique identifiers. The data that are collected through 
this questionnaire will be kept confidential. Participation in completing this questionnaire is 

voluntary. You are free to decline to answer any questions you do not wish to answer, or stop 
participating at any time. It should take you approximately 15 minutes to complete this survey. 

Section 1: Physical Activity Patterns 

1. Are you a varsity athlete?

� No (If no, please proceed to IPAQ (questions 1-8 in the questionnaire)) 

� Yes (If yes, please answer questions 2 and 3, then proceed to question 1 of section 2) 

2. If yes, which varsity team(s) are you on?

� Baseball 

� Basketball 

� Cross Country 

� Field Hockey 

� Figure Skating 

� Football 

� Golf 

� Hockey 
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� Lacrosse 

� Nordic Skiing 

� Rowing 

� Rugby 

� Soccer 

� Swimming 

� Track & Field; please specify___________ 

� Volleyball 

� Wrestling 

3. If yes, how many hours are you training per week in total?

� 0-5 h

� 6-10 h

� 11-15 h

� 16-20 h

� 21-25 h

� > 25 h

Please answer the following questions 1-6 from the International Physical Activity Questionnaire 
(IPAQ). 

Think about all the vigorous activities that you did in the last 7 days. Vigorous physical activities 
refer to activities that take hard physical effort and make you breathe much harder than normal. 

Think only about those physical activities that you did for at least 10 minutes at a time. 

1. During the last 7 days, on how many days did you do vigorous physical activities like heavy
lifting, digging, aerobics, or fast bicycling? 
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_____ days per week 

�  No vigorous physical activities 

(Skip to question 3) 

2. How much time did you usually spend doing vigorous physical activities on one of those
days? 

_____ hours per day 

OR 

_____ minutes per day 

� Don’t know/Not sure 

Think about all the moderate activities that you did in the last 7 days. Moderate activities refer to 
activities that take moderate physical effort and make you breathe somewhat harder than normal. 

Think only about those physical activities that you did for at least 10 minutes at a time. 

3. During the last 7 days, on how many days did you do moderate physical activities like
carrying light loads, bicycling at a regular pace, or doubles tennis?  Do not include walking. 

_____ days per week 

� No moderate physical activities 

(Skip to question 5) 

4. How much time did you usually spend doing moderate physical activities on one of those
days? 



_____ hours per day 

OR 

_____ minutes per day 

� Don’t know/Not sure 

Think about the time you spent walking in the last 7 days.  This includes at work and at home, 
walking to travel from place to place, and any other walking that you have done solely for 

recreation, sport, exercise, or leisure. 

5. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?

_____ days per week 

� No walking (Skip to question 7) 

6. How much time did you usually spend walking on one of those days?

_____ hours per day 

OR 

_____ minutes per day 

� Don’t know/Not sure 

7. Please specify the type(s) of physical activity/sports that you engage in regularly (check all
that apply). 

� Baseball  
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� Basketball 

� Cross-country 

� Football 

� Golf 

� Hockey 

� Lacrosse 

� Nordic skiing 

� Rowing 

� Rugby 

� Soccer 

� Swimming 

� Volleyball 

� Track and field 

� Wrestling 

� Fitness Classes (e.g., dance, aquafit, boot camp, cycling, pilates, yoga, TRX) 

� Strength training 

� Biking 

� Walking/jogging 

� Other(s). Please specify ________________ 

� None 

8. What are your main reasons for engaging in the selected physical activity choice(s) (check all
that apply)? 

� Competition 

� Fitness 

� General Health 

� Leisure 
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� Occupation 

� Commuting 

� Other(s). Please specify _____________ 

� No specific reason 

Section 2: Dietary Supplements 

Dietary supplements are defined as “an orally consumed product intended to supplement one’s 
diet”. 

1. Have you consumed a dietary supplement in the past 6 months?

� Yes (If yes, please proceed to questions 2 to 7) 

� No (If no, please proceed to question 8)  

For each of the categories of dietary supplements listed below (a-n), the following questions will 
be asked individually for each category:  

a. Vitamins/Minerals

o Vitamin D

o Vitamin C

o Vitamin B12

o Iron

o Calcium

o Multi-vitamin/multi-mineral supplements

o Other(s). Please specify ________

b. Protein

o Whey protein



o Casein protein

o Soy protein

o Creatine

o Protein bars/powder/shakes

o Other(s). Please specify_______

c. Amino Acids

o Glutamine

o Amino acids blend

o BCAA (branched chain amino acids)

o L-leucine

o Other(s). Please specify_______

d. Carbohydrate

o Sports drinks

o Gels

o Powders

o Other(s). Please specify __________

e. Stimulants/Energy Boosters

o Energy drinks

f. Pre-workout supplements

o Caffeine pills

o Others(s). Please specify__________

f. Non-Vitamin/Mineral Antioxidants

o Food polyphenols (e.g., quercetin, 
açaí)

o CoQ10

o Glutathione

o Other(s). Please specify_______

g. Fatty Acids

92



93 

o Omega-3

o CLA (conjugated linoleic acid)

o Fish oil

o Other(s). Please specify ______

h. Herbs and Botanicals

o Gingko biloba

o Ginseng

o Echinacea

o Natural testosterone boosters

o Other(s). Please specify __________

i. Fat Burners/Weight Loss

o Diuretics

o Garcinia cambogia

o Green coffee bean extract

o Green tea extract

o L-carnitine

o MCT oil/powder

o Other(s). Please specify __________

j. Meal Replacements/Weight Gainers

k. Nitrates, Nitric Oxide, ‘Pump’, and Vasodilators (e.g., beetroot juice or powder, l-
arginine, and citrulline malate) 

l. Prebiotics and Probiotics

m. Digestive enzymes

n. Other unlisted supplement(s) Please specify_____________________

2. Have you consumed (insert category of dietary supplement (a-n)) supplements (insert
examples within category) at any time in the past 6 months? 
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� Yes (If yes, please proceed to questions 3 to 5 of that category) 

� No (If no, please proceed to the next category) 

3. On average, how many times in a typical week do you consume (insert category of dietary
supplement (a-n)) supplements? 

� Insert example(s) within category of dietary supplement and repeat for each example 
individually 

o Don’t use

o ≤ 1 time per week

o 2-3 times per week

o 4-5 times per week

o ≥ 6 times per week

4. For how long have you been using (insert category of dietary supplement (a-n)) supplements?

� Insert example(s) within category of dietary supplement and repeat for each example 
individually 

o < 1 month

o 1-2 months

o 3-5 months

o �6 months

5. Please specify your reason(s) for using (insert category of dietary supplement (a-n)
supplements: 

� Insert example(s) within category of dietary supplement and repeat for each example 
individually 

o Correct or prevent micronutrients deficiencies

o Maintain good health

o Improve immunity
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o Improve mood and/or decrease stress

o Correct or prevent diseases

o Supply convenient forms of energy and/or macronutrients

o Serve as meal replacement

o Enhance competitive performances

o Increase energy

o Increase alertness and mental activity

o Support intense training regimens

o Promote recovery

o Alleviation of musculoskeletal pain

o Lose weight/decrease fat mass

o Gain weight

o Increase or maintain muscle mass

o Financial gain (sponsorship)

o “Just in case” insurance policy

o Know or believe that others (e.g., friends, athletes, competitors) use this supplement

o Other(s). (If checked off for any example, the question below will be asked)

Please specify your other reason(s) for using (insert category of dietary supplement (a-n): 

________________________________________ 

6. What is/are your source(s) of your information regarding dietary supplements in general
(check all that apply)? 

� Health care professionals (e.g., physicians, team physicians, specialists, dietitians, sports 
nutritionists) 

� Coaches 

� Trainers 
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� Teammates or training partners 

� Friends/Family 

� Print (e.g., magazines, books)  

� Internet 

� Television 

� National governing body 

� Supplement companies 

� Pharmacies 

� Health food/Grocery stores 

� My own judgment 

� Other(s). Please specify _________________ 

Rank your sources of information regarding dietary supplements from the most used to the least 
used ones.  

      ______________________________________. 

7. Do you tend to read the labels (nutrition facts, ingredients, etc.) on your dietary supplements?

� Yes (If yes, please proceed to question 8) 

� No (If no, please proceed to If "No" or "Sometimes", why?) 

� Sometimes (If sometimes, please proceed to If "No" or "Sometimes", why?) 

If “No” or “Sometimes”, why? 

� I trust my source of information/I already know enough about my supplements 

� I do not know how to read food labels  

� I do not care about reading food labels     

� No specific reason 
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8. To your knowledge, have you ever used any of these non-dietary supplements, anabolic
steroids, injectable peptides, amphetamines, pro-hormones (steroid analogues) or ephedrine, in 

an exercising context?  

� Yes. Please specify ____________________ 
____________________________________ 

� Not to my knowledge 

� Prefer not to disclose 

Section 3: Cognitive constructs 

1. Please rate each of the following questions/ statements by choosing a value from the
corresponding scale that best represents your position. 

Strongly Disagree Disagree Neither Disagree Nor Agree Agree
Strongly Agree Not Applicable 

Question 1 2 3 4 5 6 

1 In the next 6 months, I intend to take or keep taking a dietary supplement to improve my 
performance and/or general health. 

2 In the next 6 months, I plan to take or keep taking a dietary supplement to improve my 
performance and/or general health. 

3 In the next 6 months, it is very likely that I will take or keep taking a dietary supplement 
to improve my performance and/or general health.  

4 I believe that using dietary supplements will improve my performance. 

5 I believe that using dietary supplements will improve my physical appearance. 

6 I believe that using dietary supplements will help me maintain/achieve a balanced diet for 
a better general health. 

7 I believe that dietary supplements are safe. 
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8 My immediate family (parents, brothers, sisters, grandparents, or significant others) think 
I should use dietary supplements to improve my performance, physical appearance or general 

health. 

9 My peers/friends think I should use dietary supplements to improve my performance, 
physical appearance or general health. 

10 My health care professional (e.g., physician or dietitian) think I should use dietary 
supplements to improve my performance, physical appearance or general health.  

11 My teammates or training partners think I should use dietary supplements to improve my 
performance, physical appearance or general health.  

12 My coach or trainer think I should use dietary supplements to improve my performance, 
physical appearance or general health. 

13 Whether I take or do not take dietary supplements from now on is entirely up to me. 

14 It is easy for me to take dietary supplements from now on. 

15 I have complete control over whether to take or not to take dietary supplements from now 
on. 

16 Whether I take or do not take dietary supplements from now on is beyond my control. 

17 My immediate family (parents, brothers, sisters, grandparents, significant others) 
regularly uses dietary supplements to improve performance, physical appearance or general 

health. 

18 My peers/friends regularly use dietary supplements to improve performance, physical 
appearance or general health. 

19 My teammates or training partners regularly use dietary supplements to improve 
performance, physical appearance or general health.  

20 My coaches or trainers regularly use dietary supplements to improve performance, 
physical appearance or general health.   

2. Have you ever experienced negative effects with dietary supplements? Please explain.
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______________________________________________________________________________
______________________________________________________________________________

____________________ 

3. Which dietary supplements would you like to learn more about?

______________________________________________________________________________
______________________________________________________________________________

____________________ 

4. What would you like to learn related to these dietary supplements and in which format would
you like this information to be delivered (e.g., consultations, presentations or the Internet)?

______________________________________________________________________________
______________________________________________________________________________

____________________ 

Section 4: Demographics 

Your answer to questions in this section will help us interpret the survey results. 

1. Gender

� Female 

� Male 

� Non-binary/third gender 

� Prefer to self-describe _________________ 

� Prefer not to disclose 

2. Date of birth (DD/MM/YYYY)
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3. Which of the following BEST describes your ethnic background? Please TICK ALL THAT
APPLY. 

� Indigenous (Aboriginal/First Nations/Métis) 

� White/European 

� Black/Africa/Caribbean 

� Southeast Asian (e.g., Chinese, Japanese, Korean, Vietnamese, Cambodian, Filipino, etc.) 

� Arab (Saudi Arabian, Palestinian, Iraqi, etc.) 

� South Asian (East Indian, Sri Lankan, etc.) 

� Latin American (Costa Rican, Guatemalan, Brazilian, Columbian, etc.) 

� West Asian (Iranian, Afghani, etc.) 

� Other (please specify) 

� Prefer not to disclose 

4. Program Major

� Bachelor of Applied Science (B.A.Sc.) 

� Bachelor of Arts (B.A.) 

� Bachelor of Arts & Sciences (B.A.S) 

� Bachelor of Bio-Resource Management (B.B.R.M.) 

� Bachelor of Commerce (B.Comm.) 

� Bachelor of Computing (B.Comp.) 

� Bachelor of Engineering (B.Eng.) 

� Bachelor of Landscape Architecture (B.L.A) 

� Bachelor of Science (B.Sc.) 

� Bachelor of Science in Agriculture [B.Sc.(Agr.)] 

� Bachelor of Science in Environmental Sciences [B.Sc.(Env.)] 

� Doctor of Veterinary Medicine (D.V.M.) 

� Master’s Program. Please specify _______ 
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� Doctoral/Postdoctoral Program. Please specify _______ 

� Other(s). Please specify ________________ 

5. Parent(s) or guardian(s) highest level of completed education

� No diploma  

� Secondary (high school) diploma or equivalent 

� College certificate or diploma 

� Bachelor’s degree 

� University diploma above bachelor’s degree 

� Other(s). Please specify ________________ 

6. Do you currently smoke cigarettes?

� No 

� Previously, but I have stopped 

� Yes 

� Prefer not to disclose 

7. Do you currently consume alcohol?

� No 

� Previously, but I have stopped 

� Yes. Please specify number of drinks per week _________. 

� Prefer not to disclose __________ 

Note: One drink equals: (12 oz.) bottle of 5% beer, cider, or cooler; 142 ml (5 oz.) glass of 12% 
wine; 43 ml (1.5 oz.) serving of 40% distilled alcohol (e.g., rye, gin, rum) 

8. Do you have any physician-diagnosed medical conditions that you are currently managing?
(e.g., high blood pressure, diabetes, depression) 

� Yes 



Please state the condition(s) ___________________ 

__________________________________________ 

� No 

� Prefer not to disclose 

9. Self-reported weight

� _________ lbs

       OR 

� __________ kg 

� Prefer not to disclose 

10. Self-reported height

� _________ ft. _________ in. 

OR 

� _________________ cm 

� Prefer not to disclose 

Thank you for your valuable information. 

If you have any questions on this questionnaire, feel free to contact: 

Dalia El Khoury, PhD (Principal Investigator) 
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Email: delkhour@uoguelph.ca 

Phone: 519-824-4120; extension: 56326 

Once you click on the “submit” button, you will be redirected to the gift card website in order to 
provide your email address if you wish to receive the gift card. The gift card website will not be 

linked to the data collected through the survey, and the research team will not have access to 
your email address. Your responses to the questionnaire will be anonymized; the research team 

will make no attempt to link the data collected to your identity.   

https://uoguelph.eu.qualtrics.com/jfe/form/SV_3pFZdKWDABginFb 
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