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Abstract 
The current study gathered preliminary data relative to the influences on intercollegiate athletes’ 
multiple health behavior. A secondary objective was to inform future measurement of identified 
factors. A sample of 20 intercollegiate athletes participated in an open-ended survey, followed by 
a corresponding focus groups (≈90-minute). Qualitative data were gathered relative to the factors 
impacting athletes’ excessive alcohol intake, fruit and vegetable consumption (FVC), and mainte- 
nance of physical activity after college. In general, participating athletes reported influences 
within their social and physical environments (friends, bar accessibility, etc.) as the leading 
enablers of their excessive alcohol intake, while individual level influences were the most salient 
reasons not to drink excessively (responsibilities, health, etc.). Individual characteristics (taste 
preference, health, and expense) and the physical environment (availability and accessibility) 
were reported as the most salient levels of influence on athletes’ FVC. And when anticipating 
future maintenance of physical activity, athletes mostly reported individual level influences (out- 
come expectation, intrinsic motivation, etc.), with mention of family and friend influences. An 
in-depth comparison of current outcomes to similar research among young adult and athlete po- 
pulations is provided, including validated measurement scales and future research suggestions. 
Current results provide an essential foundation for progressive research examinations among 
similar populations. 
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1. Introduction 
There is a strong evidence to suggest clustering among common health and health-risk behaviors, characterizing 
the lifestyle of most US adults [1]-[3]. Unfortunately, the majority of American adults meet the criteria for 2 or 
more health-risk behaviors [2]. When risky health behaviors co-occur, the negative health-related outcomes 
multiply [1] [4], and health-care and disability costs increase dramatically [5] [6]. On the other hand, healthy 
behaviors also co-occur, and intervention research reports the natural adoption of untargeted healthy behaviors 
following the promotion of a similar behavior [7]-[9]. Given the potential of healthy lifestyle promotion, mul-
tiple health behavior (MHB) change is becoming a large focus among health promotion researchers. Specifically, 
MHB interventions are estimated to reduce chronic disease by approximately 70% [10], as well as significantly 
improve quality of life [11].  

Despite dissimilar environments, the health-related risks experienced by college-aged athletes are similar to 
their nonathlete counterparts. Negative changes to diet, physical activity, and alcohol intake increase across 
adult development [12] [13]. And similar to most US adults, college-aged athletes with one health-risk behavior 
are at an increased risk for multiple health-risk behaviors [14]. As graduating student athletes become members 
of the normal adult population, they significantly contribute to the overall health of the US population [15]. The 
factors contributing to college-aged athletes’ MHB may be distinct from factors impacting nonathletes, requiring 
preliminary understanding. 

Although minimal, examinations of nutrition quality among college-aged athletes consistently report most do 
not meet the dietary guidelines recommended for adult athletes [16] [17]. Furthermore, college athletes appear to 
be at higher risk for excessive alcohol consumption compared to nonathlete populations [18] [19]. Relative to 
physical activity, evidence among former athletes concedes that, unless activity is continued, the health benefits 
of prior athletic participation are not maintained [20]-[24]. However, limited to no research has investigated the 
influences on athletes’ physical activity maintenance following the end of their sport career. 

1.1. Measuring Athletes’ Multiple Health Behavior (MHB) 
The multiple health risks reported among college athletes is a public health concern, requiring further under-
standing of the factors motivating their excessive alcohol intake, FVC, and physical activity maintenance. 
However, effective MHB research relies on common measurement and assessment protocol across behaviors 
and health promotion constructs [25]. In an effort to inform progressive future research, common assessments of 
alcohol intake, FVC, and physical activity are summarized in the following sections. 

In absence of clinical trials relative to the potential benefits of daily alcohol intake, no national recommenda-
tions currently exist. A recent systematic review and meta-analysis reported light to moderate daily alcohol 
consumption (≤1 to 1 - 2 drinks per day) as protective against multiple cardiovascular outcomes [26]. However, 
the line between health benefit and health risk remains ambiguous due to unclear relations between alcohol 
dose-response and certain health outcomes [27]. 

Without evidence-based guidelines, the assessment of alcohol intake is far from standardized. The American 
College Health Association-National College Health Assessment (NCHA) is a national research survey that col-
lects information about students’ health habits, behaviors, and perceptions, including alcohol intake [28]. Com-
mon measures of alcohol abuse among young adults have been adapted from the Harvard School of Public 
Health College Alcohol Study (CAS) [29] and the Rutgers Health and Human Development Project [30]; spe-
cifically assessing heavy episodic drinking or binge drinking across various time periods. The Daily Drinking 
Questionnaire (DDQ) [31] is another widespread assessment, and has been used to assess alcohol consumption 
among college students [32] [33] More specifically, blood alcohol concentration (BAC) has been estimated 
among college athletes with 4 brief questions, asking athletes to self-report their gender, body weight, drinks 
consumed during their most recent drinking occasion, and hours between the first and last drink of this most re-
cent occasion [34]. Future, novel assessments of alcohol consumption may find guidance in previously reported 
alcohol content by beverage type and amount [35]. 

Unlike alcohol consumption, national recommendations have been developed for both FVC and physical ac-
tivity. Given various developmental categories and changing nutritional needs, the US Department of Health and 
Human Services (USDHHS) and US Department of Agriculture (USDA) offer recommendations for daily FVC 
that vary based on age, gender, and activity level [36]. Assuming college-aged athletes are commonly 17 to 23 
years old and highly active (≥60 minutes of daily physical activity), consumption recommendations include 2 to 
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2.5 cups of fruit (4 to 5 servings) and 3 and 4 cups of vegetables (6 to 8 servings). To parallel recommendations, 
the National Cancer Institute (NCI) Fruit and Vegetable Screener (FVS) is a 19-item instrument gathering the 
usual intake frequency of fruit and vegetables in the past month [37]; which are quantified as servings based on 
the Food Guide Pyramid [38]. Self-reported frequency and proportion sizes can then be used to estimate FVC in 
Pyramid servings [39]. A more brief approach is the use of single questions for both fruit intake and vegetable 
intake, asking participants to report their intake in servings that directly relate to national guidelines [40]. 

National guidelines released by the USDHHS recommend adults engage in at least 150 minutes of moderate 
PA (or 75 minutes of vigorous PA) each week [41]. Two popular assessments of physical activity are the Godin 
Leisure-Time Exercise questionnaire (GLTEQ) [42]-[44] and the International Physical Activity Questionnaire 
(IPAQ) [45] [46]. Both assess three levels of physical activity (i.e., mild/walking, moderate, and strenuous/vi- 
gorous), which can be summed relative to national guidelines and/or weighted by the associated metabolic 
equivalent (MET) value. 

1.2. Study Purpose 
Although college athletes are at-risk for the same health behaviors as their non-athlete counterparts, the under-
lying mechanisms motivating athletes’ adoption of certain lifestyle behaviors are likely unique. The primary re-
search objective was to gather a preliminary understanding of the multilevel influences motivating college ath-
letes’ MHB; specifically, athletes’ excessive alcohol intake, FVC, and physical activity maintenance following 
the end of their sport career. Results provide initial insight into the future assessment of emerging behavioral 
determinants, with hopes of informing progressive examinations and intervention research targeting col-
lege-aged athletes’ healthy lifestyle adoption and maintenance. 

2. Methodology 
Informed consent preceded all study procedures, which were approved by the University Institutional Review 
Board. College student intercollegiate athletes were recruited via flyers, emails, and coach-faculty partnerships 
(i.e., team and classroom recruitment). After signing consent forms, athletes were asked to complete a pencil/ 
paper survey and participate in a corresponding focus group discussion (≈90 minutes). Participating athletes 
were ensured their participation was voluntary and confidential, and received an unconditional monetary com-
pensation ($25) for their participation. Data were collected in September/October of 2012. 

2.1. Procedures 
Participating athletes were first given 15 to 20 minutes to complete a series of open-ended questions relevant to 
the most salient influences on their multiple health behaviors. Guided by the holistic framework of the Social 
Ecological Model (SEM) [47], athletes were asked to report the influences on their health behaviors relevant to 
themselves and within their surrounding social and physical environments. Participants reported the barriers and 
enablers to their current alcohol intake and FVC, as well as the anticipated influences on their maintenance of 
physical activity following the end of their formal sport career. Once surveys were completed, participants parti-
cipated in a corresponding focus group.  

During the 90-minute focus group, the lead author led participating athletes through each survey question. 
Participants were encouraged to expand on and/or adjust their initial written response(s). This two-step assess-
ment ensured clarity of all survey questions and allowed athletes to elaborate on the meaning and reasoning of 
their answers. The focus group was digitally recorded, and a research assistant took handwritten notes. The 
moderator’s guide included 10 questions with relevant probe questions. The general topics included athletes’ 
perceived barriers/enablers to excessive alcohol consumption, daily FVC, and future maintenance of physical 
activity. The digital recording and written responses were transcribed and conceptualized into underlying 
themes. 

2.2. Qualitative Thematic Analysis 
Thematic analysis was used to identify common themes and patterns within the data. Transcripts were hand 
coded by three members of the research team. Each coder individually conducted an in-depth review of the 
transcripts, and categorized athlete responses based on the multiple levels of behavioral influence outlined by 
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the SEM [47]; including influences specific to the individual, social environment, and physical environment (i.e., 
level of influence). Inter-coder reliability was calculated as percent agreement and exceeded 0.95. Subsequently, 
coders met as a panel to more specifically categorize common athlete responses within each level of influence 
(i.e., specific influence). Agreement across coders was required prior to finalizing each category. 

3. Results 
Participants were 20 undergraduate students participating on an intercollegiate athletic team. The sample was 
85% female, ranging in age from 18 to 21 years. Participating athletes represented both individual (80%) and 
team sports (20%); specifically, including dance (45%), gymnastics (35%), water polo (15%), and volleyball 
(5%). 

Table 1 reports participating athletes’ relative responses by grouped enabler/barrier to their excessive alcohol 
intake. The most salient influences on athletes’ excessive alcohol intake were friends, socializing and celebra-
tions. 

Table 2 reports athlete quotes relevant to the influence on their FVC. The most frequently emerging influ-
ences on participating athletes’ FVC were availability/accessibility and preference. 

Table 3 provides athlete responses when asked about their future physical activity maintenance. Athletes 
most often reported outcome expectancies and intrinsic motivation when asked to anticipate their future physical 
activity maintenance (i.e., following the end of their sport career). 

4. Discussion 
The current study examined the most relevant influences on college-aged athletes’ MHB. In general, the social 
and physical environments surrounding athletes largely contributed to their excessive alcohol intake; which 
supports previous examinations among college-aged non-athletes [48]-[51] and athletes [52]-[55]. Similar to the 
general US population, preference and availability/accessibility were the most commonly reported influence on 
participating athletes’ FVC [56] [57]. Regarding their future physical activity maintenance, athletes’ anticipated 
strong outcome expectancies and intrinsic motivation; with no comparative research to report. The following 
paragraphs suggest measurement scales relevant to the influences that emerged. 

4.1. Excessive Alcohol Consumption 
Current outcomes highlight the importance of measuring and examining factors related to alcohol availability/  

 
Table 1. Participating athletes’ self-reported influences on their excessive alcohol consumption.                         

Athlete Perceived Enablers-Quotations Construct 

“Depends on what group of friends I drink with”; “Whether or not my friends are drinking”; “Sorority 
socials offer more opportunities to drink”; “Fun way to spend the weekends”; “If I’m going to a party I’ll 
drink”; “It’s a social gathering & enjoyable being with friends”. 

Friends/Socializing 

“Celebrating a good performance”. Celebrations 

“Bars are very easy to go to & get into”; “Parties are often being thrown”. Availability/Accessibility 

“College in general is a big influence”; “I’m young & don’t have many responsibilities”. College Environment 

Athlete Perceived Barriers-Quotations Construct 

“I’m a leader, & I want to make good decisions”; “Team sobriety oath”; “Not if I have to be productive the 
following day”; “Not during the week because of classes & practice”; “Leads to bad decisions frequently”. Character/Responsibility 

“Not if I have to pay for it”. Expense 

“I don't like the way most of it taste”; “I don’t like feeling out of control”. Preference 

“I want to stay healthy”; “Stay healthy & at my best”; “bad effects on my body”; “effects of alcohol my 
body & how it affects decision-making & motor skills”; “it is kind of weird to go to parties & not drink, 
but I know I’ll feel better when I don’t”. 

Health 
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Table 2. Participating athletes’ self-reported influences on their fruit and vegetable consumption.                        

Athlete perceived enablers-quotations Construct 

“I really like eating fruits & vegetables because they taste good”; “Delicious”; “I like them”; Taste good”; 
“I love fruits & vegetables”; “fruit & vegetables are delicious”. Preference 

“Help maintain a healthier diet”; “Make me feel energized & good about myself”; “Help maintain a 
healthier diet”; “I feel bad if I don’t get the usual amount I eat normally”; “I feel better after eating them 
rather than eating unhealthy foods”; “intrinsic-they make me perform better, faster stronger”; I like how 
they make me feel & give me energy. I also know they are good for me & will help my future”; “I know 
they are healthy so I feel good when I eat them”; “to stay healthy so I can live a long healthy life”. 

Health/Diet 

“How easy is it to make them or fit them into meals”; “Taking fruit on the go from dining Hall”; “I love 
fruits & vegetables so as long as I can get them I will”; “The main reason would be whether or not I can 
get a hold of the fruits or vegetables”. 

Availability/Accessibility 

Athlete Perceived Barriers-Quotations Construct 

“Eating healthier is usually more expensive”; “If it’s really expensive I’ll eat less”; “more expensive than 
any unhealthy foods”. Expense 

 
Table 3. Participating athletes’ expected influences on their future physical activity maintenance.                        

Athlete perceived enablers Construct 

“I am a bodybuilder so my career will never be over I just like the healthy lifestyle”; “I am happier 
when I am in good physical shape”; “I will want to maintain a happy lifestyle”; “Keeps health 
issues under control”; “Knowing the benefits of staying in shape & what happens if you’re not”; 
“ I like the feeling of being healthy”; “Wanting to stay fit & feel good about myself”; “Physical 
activity will keep me in shape & keep diseases away”; “Remaining healthy & in shape so I can live 
a longer & lead a healthier lifestyle”; “How healthy I feel inside & about myself”. 

Outcome Expectations: 
Health & Fitness 

“I want to stay active so I can remain healthy as an adult & live a longer & healthy lifestyle as I 
age. I also want to keep a healthy appearance”; “I want to look good”; “I like to feel & look good”; 
“Definitely how I will look physically”. 

Outcome Expectations: 
Physical Appearance 

“It is internal & I will probably try to do workout classes, but I will definitely try to maintain 
physical fitness by group classes”. Intrinsic Motivation 

“Knowing the example I set for others”; “Setting an example being respected”; “friends/family”. Social Influences 

“What am I studying in grad school will help me keep in mind the benefits of exercise”; “My 
major’s health promotion so I want to lead by example & be physically fit. I also want to live a 
long healthy life & I know exercise will help me”. 

Knowledge & Awareness 

“Working out is how I relieve stress or get my mind off of certain things. I am sure I will still have 
the stress once I’m out of college & so will still exercise”; “Being active is a lifestyle for me. I am 
anxious & moody when I don’t work out. I have to in order to feel good about myself”; “I want to 
feel good about myself which physical activity allows me to do”; “Mental, physical, & spiritual 
benefits of physical activity”. 

Stress Relief & Mental Health 

 
accessibility within athletes’ social and physical environments, supporting theory and previous evidence. High 
social and physical availability/accessibility fosters alcohol consumption, becoming a strong social norm [49]. 
Participating athletes frequently reported availability within the physical environment as a strong, positive in-
fluence on their excessive alcohol consumption. Similarly, Weitzman and colleagues [58] reported significant 
associations between alcohol outlet density and college students’ heavy drinking, frequent drinking, and drink-
ing-related problems. 

The College Athlete Alcohol Survey is a holistic assessment of the multilevel factors influencing college ath-
letes’ alcohol intake (organizational, community, interpersonal, and intrapersonal) [59]. Examinations of social- 
level motivations to consume alcohol have customarily targeted young adults’ perceived social norms and role 
modeling experiences. The Drinking Norms Rating Form (DNRF) assesses alcohol-related social norms by ask-
ing participants to estimate their friends’ alcohol consumption [60], demonstrating utility among both non-ath- 
lete [61] [62] and athlete populations [63] [64]. Athletes have also been asked to estimate the alcohol consump-
tion of more specific reference groups, including their closest athlete friend, the typical college athlete, their 
closest non-athlete friend, and the typical non-athlete student [65]. 

Individual intent or motive is also influenced strongly by the social environment, and commonly examined in 
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relation to excessive alcohol consumption. Relative assessments of athletes’ motives to consume alcohol include 
the Drinking Motive Measure (DMM) or Drinking Motives Questionnaire Revised (DMQ-R) [66] [67], assess-
ing 4 subscales (social, enhancement, coping, and conformity). Similarly, Abbey et al. [49] captured perceived 
social norms relative to alcohol intake (perceived obligation, drinking to be social, and availability of alcohol in 
social settings) and network members’ modeling of alcohol consumption (i.e., how frequently one’s spouse/da- 
ting partner, friends, and family members consumed alcohol) with high reliability. More recently Martens and 
colleagues [68] developed and validated the Athlete Drinking Scale (ADS) to directly capture athletes’ motiva-
tions for alcohol consumption. The ADS assesses sport-related reasons for alcohol consumption, including ath-
letes’ perceived positive reinforcement, team/group influence, and sport-related coping.  

In addition to the social impact, availability/accessibility of alcohol within the physical environment has been 
assessed objectively and subjectively. Recent objective measures of alcohol availability have used participants’ 
home addresses to determine the level of neighborhood exposure [69] and proximity to venues serving alcohol 
[70]. In comparison to objectively measured or actual alcohol availability, individuals’ perceived availability has 
been suggested to have a domineering effect on their consumption [71]; The subjective availability of alcohol 
has been measured with appropriate reliability, including one’s perceived convenience of obtaining alcohol, wil-
lingness to travel for alcohol, and concerns relative to the price of alcohol [49]. Similar research specifically 
targeting college-aged athletes is warranted. 

4.2. Fruit and Vegetable Consumption 
The availability/accessibility and preference of fruit and vegetables were the most commonly reported influ-
ences on participating athletes’ consumption, which is similar to previous evidence among youth populations 
[56] and young adults [57]. Measurement scales to assess adults’ taste preference for fruits and vegetables sepa-
rately have been recently reported and validated [58]. Specific to the physical environment, research examining 
fruit and vegetable availability in relation to college students’ FVC found higher intake among those living in 
residence halls, compared to college students living off campus or with their parents [72]. However, due to va-
rying physical environments, these relationships may vary across distinct college campuses. 

Similar to alcohol, the availability of fruit and vegetables within the physical environment has been measured 
both objectively [73] [74] and subjectively [74]-[76]. Like alcohol, fruit and vegetable availability has been ob-
jectively assessed by counting venues selling fruits &/or vegetables via residence and venue addresses [73] [74]. 
Subjectively, individuals’ perceived ease/difficulty of accessing fruits and vegetables have been self-reported 
with various Likert scales [75] [76]. Specific to college campuses, the nutritional content and purchasing sources 
of specific foods has been examined with detailed food/beverage inventories [77]. Relevant to student athlete 
dining halls, which are offered specifically to athletes on many college campuses, research has used the Athletic 
Dining Hall Questionnaire to capture athletes’ perception of the foods provided [78]. However, such inclusive 
dining halls are not offered on every campus, and this is only one of many food environments college athletes 
are exposed to (e.g., home, neighborhood, etc.). A more holistic assessment specific to fruit and vegetable 
availability within the home and community environments has been reported and validated among youth popu-
lations [79]. Given the unique social and physical environments experienced, further validation among various 
athlete populations is warranted. 

4.3. Physical Activity Maintenance 
When anticipating influences on their physical activity maintenance after college, the majority of athletes re-
ported outcome expectancies and intrinsic motivation. Athletes reported strong outcome expectancies relevant to 
health, fitness, and body image; which supports previous physical activity maintenance research among adult 
office workers [80] and adult women [81]. The current study is among the first to specifically target col-
lege-aged athletes’ physical activity maintenance. Intrinsic motivation, or motivation derived from internal sa-
tisfaction, was consistently reported as motivating participating athletes’ physical activity maintenance after 
their formal sport career ends. Although there is no current evidence directly comparable to college-aged ath-
letes, previous evidence has highlighted the significance of intrinsic motivation in relation to women’s regula-
tion of physical activity [81]. 

One relative theoretical approach to understanding intrinsic or internal motivation as it relates to sustained 
regular physical activity is Deci and Ryan’s Self-Determination Theory (SDT) [82]-[84]. Internal motivation is 
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promoted by the achievement of one’s psychological needs, including the human need for competence, autono-
my, and relatedness [83]. When one’s such needs are met, they experience increases in their self-esteem, self- 
worth, and well-being; which is hypothesized to facilitate more self-determined forms of behavioral regulation 
[83]. Validated assessments for each SDT construct is available from the official SDT website  
(http://selfdeterminationtheory.org/). 

5. Conclusion 
Certain limitations of the current research are noteworthy. The sample size was relatively small and mostly fe-
male, only representing certain intercollegiate sports and limiting generalizations. The methodology was de-
scriptive, limiting conclusive inferences and direct study comparisons. The current research is a preliminary 
examination of the factors influencing college-aged athletes’ MHB, and is among the first to gather prospective 
information about athletes’ future maintenance of physical activity. Results may be informative to future as-
sessments among similar populations. Similar investigations are suggested among additional sports, with atten-
tion to differences between team and individual focused sports. 
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