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ABSTRACT 
 
Diet and physical activity behaviors may be influenced by internal and external factors that may 
change over time, in response to personal development and changes in environments.  The 
current literature does not explore specifically how the different factors and particularly Social 
Cognitive Theory (SCT) constructs, affect behaviors of college students.  
 This project, aimed to compare the influence of SCT constructs between college 
students and parents in healthier foods (HF) and physical activity (PA) categories (first part) and 
SCT on diet and physical activity of students (second part).  In the spring of 2009 the cross-
sectional survey was conducted with students and their parents from three different courses. Out 
of 720 students, 404 (56.1%) completed the survey.  Out of 173 contacted parents, 118 (68.2%) 
completed the survey. Spearman rank correlation and multiple regression models were applied to 
test relations between SCT and behaviors in student-parent pairs and student groups. 

Student-parent pairs showed positive correlations for self-efficacy (p=0.0004), self-
regulation (p<0.0001), and positive outcome expectations for HF (p= 0.03).  For PA, social 
support from family (p<0.0001), self-efficacy (p=0.0003), self-regulation (p=0.004), and 
negative outcome expectations (p= 0.02) were significantly correlated.  None of the HF or PA 
behaviors were correlated for student-parent pairs. Students who took at least one health-related 
course in college had significantly higher Godin (exercise) scores (p=0.014) than students who 
never took such a course.  The students with a course had PA influenced by self-regulation, 
outcome expectations, and support from friends.  Students with no courses had been influenced 
by friends’ support, home exercise equipment, and outcome expectations.  The students with a 
health course consumed more fiber (p=0.035) and less fat (p=0.008) than the other students.  The 
correlation of SCT variables with diet revealed that self-efficacy and self-regulation were 
significantly correlated with all food variables, whereas negative outcomes were correlated only 
with fat (p<0.0001) and fiber (p=0.003).  

Beliefs about HF and PA may have demonstrated continuity between generations but 
dietary and PA behaviors may have been under stronger influence of changes in 
skills/knowledge and environments. Future research may focus on recruitment of balanced 
groups of participants who will represent similar skills/knowledge and interests.  
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CHAPTER 1 

 
Introduction 

 
Negative health indicator changes, possibly resulting from less optimal diet and decreased 
physical activity, have been observed in the US population over the past three decades (1-4).  
These negative changes are further amplified by a general tendency toward less healthful habits 
and increased Body Mass Index (BMI) with increase in age (5-7).  These are alarming trends 
when considering that both lack of physical activity and poor food choices have been linked with 
multiple health conditions, including obesity, hypertension and metabolic syndrome (8,9).  An 
improved understanding of various internal and external factors, which affect dietary and 
physical activity behaviors, is a critical step toward developing strategies for prevention and 
reversal of these potentially unhealthful trends (10). 
 Healthful habits (including dietary and physical activity behaviors) deteriorate with 
increasing age of subjects (11-14).  Previous studies indicate that this decline happens primarily 
during the transition from adolescence to adulthood and may follow a stepwise pattern, with two 
consecutive shifts in dietary habits and physical activity that coincide with two major changes in 
physical and social environments.  The first decline coincides with the graduation from high 
school and the second decline (applicable to a notable segment of young adults) corresponds to 
college graduation (2,3,15).  However, the relative role of various underlying causative 
mechanisms that may control the stepwise decline in dietary and physical activity habits remains 
under-explored.  Using a cross-sectional sample of students, including parallel data from their 
parents, the current study evaluated multiple factors for students at a large land-grant university 
in the southeast United States.  The unique aspects of the proposed project are -1- its 
comprehensive effort to measure a large number of variables that relate to a wide array of factors 
that may affect dietary and physical activity habits of college students, and -2- an effort to 
compare students and their parents in terms of the variables measured in the framework of Social 
Cognitive Theory (SCT).  
 Previous studies suggest that both internal and external factors may influence dietary 
and physical activity habits (16-18).  The internal factors may include outcome expectations, 
self-efficacy, self-regulation and behavioral capabilities.  The external factors may include the 
physical environment (including residency, study, work, etc.) and the social environment created 
by attitudes, behaviors and overall “norms” of families, friends, and peers.  The strength and 
proportion of different influences may change over time and may be modified by personal 
development and changes in environmental conditions (19,20).  However, the research 
conducted to date has not been conclusive in assessing the relative importance of those various 
mechanisms in shaping dietary and physical activity habits among young adults, including 
college students.  In many studies self-efficacy was strongly related with positive behaviors (21-
23) but there were reports of self-efficacy not having expected effects (18).  Similarly, 
knowledge was reported to have an influence in some case and did not influence behavior in 
other situations.  For example knowledge, specifically the nutritional knowledge of food 
composition, may have contributed to healthier habits (17,24).  In contrast, knowledge, high self-
efficacy, and available time were not indicative of optimal levels of physical activity (25).  Also, 
social support may have variable impact on specific behaviors if factors such as gender or ethnic 
group are considered (26). 
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 The assessment of the relative importance of those various parameters becomes 
complicated even further when considering the complex dynamics of the transition from 
adolescence to adulthood, a transition that involves a shift from living at home and attending 
high school to living independently and attending college.  Such dramatic environmental shifts 
may affect knowledge, self-efficacy, social support, and outcome expectations (25,27,28).  
Understanding of the importance of this transition is further hampered by the scarcity of 
published literature specifically aimed at exploring the effects of self-efficacy, self-regulation, 
behavioral capabilities, outcome expectations, and social and physical environments on the 
habits of college students, both in terms of food and physical activity.  Similarly, there has been 
only limited research to investigate how parents influence dietary choices and physical activity 
levels of students.  
 Social Cognitive Theory (SCT) is an appropriate theoretical approach for conducting 
and evaluating survey-based cross-sectional studies in diverse student populations.  SCT has 
been used to observe and explain interactions related to physical activity and diet between 
subjects, environment, and behavior (22,23,29-31). 
 The project was designed and based on the SCT framework and supported by use of 
reliable instruments, which had been tested successfully with the college population.  There are 
two parts to this project and each of the parts was developed to aim at specific goals (part one 
had two main goals and part two one main goal).  The first goal was to compare college students 
and their parents in terms of the SCT variables; namely, social support, self-efficacy, self-
regulation, and outcome expectations.  The second goal, included in the same project, was to 
compare specific health behaviors (i.e., activity level, daily number of servings of fruit and 
vegetable, percentage of calories from fat, and daily fiber consumption) in the same groups of 
students and parents.  The third question (the second project) was to examine the influence of 
SCT variables (social environment, physical environment, self-efficacy, self-regulation, 
behavioral capabilities, and outcome expectations) on physical activity and dietary behaviors of 
college students.  
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CHAPTER 2 
 

Background and Literature Review  
 

2. 1. Current Trends in Health Outcomes and Behaviors 
It has been well documented over the past two decades that physical inactivity and poor 
nutritional choices may affect health in numerous ways (1-5).  Among the health consequences 
some of the most prominent are obesity and underweight.  Both may result in increased 
incidence of co-morbidities (6).  A notable proportion of the population in developed countries 
suffers from obesity and its health consequences.  Current reports indicate that and researchers 
are looking into possible options of reversing or stabilizing the process.  Simultaneously, the 
rates of physical activity are decreasing (7).  Similar reports have been also published for 
developing countries where western diets and customs replace traditional ways of life (8). 
 The health conditions that result from obesity may include cardiovascular diseases (CVD), 
including coronary heart disease, stroke, and hypertension.  Other co-morbidities may include 
type 2 diabetes, osteoarthritis, gall bladder disease, and cancers (9,10).  The most likely reason 
for obesity is energy imbalance: more is consumed than the body can effectively use by 
metabolic processes and in physical activity.  The energy imbalance is strongly influenced by 
physical and social environments. Hill et al, (11) used information form national surveys and 
calculated that a small reduction of 100 kcal per day might prevent weight gain in the majority of 
the population.  Hill and his colleagues recommended either reduction in energy intake (few less 
bites to eat) or an increase in energy expenditure (15 minutes of walking).  
 In population studies the most commonly used indicator of health status and related to body 
weight is the Body Mass Index (BMI) (12).  A sample of self-reported data from the Behavioral 
Factor Surveillance System (BFSS), collected between 1991 and 1999, indicates a continuous 
increase in rates of adult obesity (BMI of 30 and above) from 12.0% to 18.9% (13,14).  The 
largest increases occurred in the age group of 18 to 29 years old (7.1% to 12.1%), among 
Hispanics (11.6% to 21.5%), people with some college education (10.6% to 18.1%), and current 
smokers (9.9% to 15.7%).  The state-by-state BFSS data collected by the Center of Disease 
Control and Prevention (CDC) indicated that in 2007 there were no states with obesity rates 
below 15% of the population (15,16).  Overall, for the entire United States, the overweight and 
obesity rates of adults (20 to 74 years old) increased between 1960 and 2004 from 44.9% to 
66.2% (17). Some positive trends were however observed in the last decade for obese adult 
woman where there was no significant increase in the prevalence of obesity over the past 10 
years (18).  
 The National Health and Nutrition Examination Survey (NHANES) provided information not 
only about adults but also about children and adolescents, with height and weight data (used for 
BMI calculations) measured for all individuals.  The nationally representative groups of 6 to 11 
years old, 12 to 19 and over 20 were measured in three consecutive efforts: 1976 to 1980 
(NHANES II), 1988 to 1994 (NHANES III), and 1999 to 2002 (NHANES).  Across all age 
groups and continuously throughout the duration of the survey, there was a steady increase in 
obesity rates: from 6.5% to 15.8% for youngest group, from 5.0% to 13.7% for adolescent, and 
from 15.1% to 30.4% for population over 20 years, respectively.  There were also visible ethnic 
and gender differences with females and Mexican American having highest rates of obesity (19).  
Additional data from 2003 to 2006 indicate that an additional increase in obesity occurred in 
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both younger groups after the initial survey had been completed: with 17.0% obesity reported for 
the 6-11 age group and 17.6% for 12-19 age group, respectively (20). 
 The increase in childhood and adolescent obesity observed over the three decades is an 
important health trend on its own.  However, the current research suggests also that these 
negative trends may have long-term consequences because overweight and obese children appear 
to be at increased risk of becoming overweight and obese adults (21-24).  A longitudinal study of 
854 children and their parents indicated that very young children (3 years old and younger), 
whose parents are not obese, have a very low chance of becoming obese adults themselves.  But 
being obese between age 3 and 10, while also having obese parents, doubles the chances of 
obesity for children.  It is also noteworthy that children that develop obesity at later age are more 
likely to grow into obese adults (24).  However, Freedman and colleagues (25) documented that 
even relatively early obesity (i.e., before age of 8) still significantly increases the risk of adult 
obesity.  A review of literature from 1970 to July 1992 also showed that 26 to 41% of obese 
preschoolers became obese adults and that number increased for school-age children where 42 to 
63% may become obese adults.  Across all age groups, childhood obesity doubled the risk for 
adult obesity (26).  These trends differ across specific ethnic groups. For example, a study 
comparing rates of adult obesity for obese children indicated that 65% of white girls and 71 % of 
white boys became obese, compared to rates of 84 % for black girls and 82% for black boys, 
respectively (27).   
 
2.2. Correlatives of Obesity: Health Consequences of Trends in Physical Activity and Diet 
Obesity on its own is easy to notice and may become a reason for stigmatization and adverse 
psychological outcomes (28,29).  However, obesity tends to be a manifestation of underlying 
behaviors that are less obvious and noticeable on their own.  Excess body fatness maybe result of 
decrease in physical activity, increase in sedentary activities, and inadequate diet, among other 
factors, which may be even more of the health risks than the obesity per se. 
 The health consequences of inappropriate diet and inactivity that may coexist with obesity 
include coronary heart disease, type 2 diabetes, cancers (endometrial, breast, and colon), 
hypertension, dyslipidemia, stroke, liver and gallbladder disease, sleep apnea and respiratory 
problems, osteoarthritis, and gynecological problems (30).  Autopsies conducted on 15 to 19 year 
old accident victims indicated the presence of atherosclerotic lesions (31).  A significant 
progression of this condition can be observed for accident victims in 30 to 34 year age range 
(31).  Other studies link physical activity with mental health.  For example, in an intervention 
conducted with two groups of patients (females aged 40 to 60) with major depressive disorders 
one of the groups was treated with medication only and the other with medication and a physical 
activity routine.  The physical activity group showed a significant improvement in posttest scores 
for improvement on all depressive symptoms (32).  
2. 2. 2. Physical Activity Trends  
 The American College of Sports Medicine recommends that healthy adults (18 to 65 years of 
age), in order to promote and maintain flexibility, cardio-respiratory and muscular fitness, should 
engage in 30 minute of moderate-intensity aerobic activity on most days of the week (5 days) or 
in 20 minutes of vigorous physical activity on 3 days of the week (33-35).  Slightly different 
recommendations have been made for older adults, but physical health remains one of the 
ingredients of successful aging (36,37).  Similarly, the American Academy of Pediatrics 
recommends that children engage in 60 minutes of physical activity each day and limit sedentary 
behavior and screen time to no more than 2 hours per day (38,39).  The National Association for 
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Sports and Physical Education advocates for children to participate in a minimum of 60 minutes 
of moderate-to-vigorous physical activity each day (40-42). 
 National surveys indicate that large portions of nearly all age/ethnic/gender groups did not 
comply with the above recommendations.  One of the largest initiatives which tracks trends in 
health-related behaviors among young people, the Youth Risk Behavior Surveillance System 
(YRBS), indicated low levels of activity among students in grades 9 -12 (2007 data).  The 
percentage of students who were physically active at the recommended level in a nationally 
representative sample ranged from 27.7% to 55.5%. At the same time, 15.8% to 31.5% used 
computers 3 or more hours per day and 18.0% to 57.2% watched television 3 or more hours per 
day (43).  The trends in the above age group were relatively stable though time and over the past 
two decades there were no significant changes in physical activity participation, in non-school 
related computer use, and there was a small but significant decrease in TV viewing (44).  When 
broader age ranges were analyzed the most significant decline in physical activity was noted for 
older adolescence (15-18 years) at the rate of 3-8.0% per year and further progressing for age 18-
29 years.  Physical activity during middle adulthood (30 to 64) also slightly declined, but at 
much slower rate, less than 0.5% per year (45).  
 Research and surveys of other groups of children and adolescents indicate that some of the 
results may partly reflect measurement techniques (self- reported vs. measured) procedures.  
Data of the 1993-2003 YRBS survey for 14-18 year age group observed trends (sometimes 
significant) suggestive of a gradual decrease in physical activity concurrent with an increase in 
inactivity (46).  Several additional studies including the National Longitudinal Study of 
Adolescent Health were consistent and demonstrated gradual decreases in physical activity with 
increasing age (47,48).  Differences were also found for long-term adherence to activity patterns 
in regard to previous experience.  For example, in a study where high school graduates who were 
athletes but who did not participate in physical education classes were compared to students who 
had physical education but were not athletes, the athletes had higher rates of physical activity in 
cardiovascular exercises and participation in team sports (49). 
 Parallel to physical activity decrease and inactivity increase there are dietary and nutritional 
inadequacies across all populations and all age groups.  Nutrition-related diseases ranked at the 
top of the list of causes of death in US and included heart diseases, cancers, stroke and type 2 
diabetes (50).  Surveys that track physical activity and food intake show that the two behaviors 
tend to correlate; that is, individuals with high physical activity were more likely to follow 
healthful diets, while inactive individuals tended to have less optimal diet.  For example, when a 
group of 14,221 students from 9 though 12 grade was compared for the two behaviors the boy 
athletes were more likely than non-athletes to consume fruits and vegetables and girl athletes 
were more likely than non-athletes to report eating vegetables (51).  Similarly, a large study of 
adult (n=21,892, ages 18 to 65+) across 16 states found a correlation between healthful and 
unhealthful behaviors.  The lowest fruit and vegetable consumption was among people who were 
sedentary, heavy smokers, heavy drinkers, and never had their blood cholesterol checked (52). 
2. 2. 3. Dietary Trends  
The dietary recommendations for healthy individuals in the US, from age 2 on, are outlined in 
MyPyramid (53) and the Dietary Guidelines for Americans (54). The food and beverage trends 
in diverse groups of children and adolescents were examined by the project EAT (Eating Among 
Teens).  EAT I (1998-1999) was conducted for two cohorts of students (junior and seniors) in 
selected Minnesota high schools and EAT II (2003-2004) was a follow-up project conducted at 
the same schools 5 years later.  Analysis of changes in beverage consumption showed that intake 
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of soda and sugar-sweetened beverages increased significantly among younger males and 
consumption of fruit juice, milk, milk beverages, and diet soda decreased significantly with age 
(55).  Dietary intake for the same population has been examined using four food patterns: 
vegetable, fruit, sweet/salty snack food, and starchy food.  Over time there was no significant 
change in food consumption for the four patterns, but, EAT II survey revealed that a noticeable 
fraction of food intake came from “fast food”  (particularly for boys), a pattern much less 
dominant when the earlier EAT I survey was conducted (56).  Similar patterns of deteriorating 
dietary behaviors were observed in a population of middle and high school students from 
Midwest city schools (YRBS data).  Students were surveyed in three consecutive years and 
middle school students consistently had significantly higher milk consumption and ate breakfast 
more often than high school students (57). 
 Dietary trends were observed for the adult US population in a study based on four 
consecutive NHANES surveys conducted between 1971 and 2002.  The most significant 
differences were reported from late 80’s with a decrease in breakfast consumption, increase in 
quantity of foods and energy density of meals and snacks (58).  
 
2.3. College Students as a Target Population 
Considering the sequential trends over the lifespan of gradual decline in healthful dietary habits 
and decrease in physical activity versus increase in overall BMI and inactivity, there are potential 
strategies to reverse (or at least slow down) these negative processes.  In order to create a matrix 
of effective interventions and possible policy changes, it is necessary to understand the 
processes, which influence populations during periods of most visible and dramatic changes.  It 
has been argued in the literature that one of the most vulnerable and decisive moments for 
developing future health behaviors and habits is the time of gaining decisional independence and 
creating lifetime goals (59).  This developmental period was also marked by the most dramatic 
changes in dietary, activity, and BMI patterns.  For the majority of the population this transition 
occurs in late adolescence, often in relation to entering college or more generally, during the time 
of emerging adulthood.  The term “emerging adulthood” has been created to describe specific 
part of the young adults, usually 18-25 years old, who have an increased independence in 
decision making, but do not have the full financial, residential, and employment stability of 
mature adulthood (60).  Many college students can be classified into the “emerging adulthood” 
category, not only because of the physical characteristics, but also because college years are the 
time when young people create their self identity and experience changes in social influences 
(59). 
 From an epidemiological health perspective, multiple, well defined indicators suggest that 
the age group of older adolescents and young adults has been experiencing a significant increase 
in BMI, worsening of food habits, and decrease in time spent on physical activity.  However, due 
to the young age and a generally good health-care system, the main causes of death among 
college students are accidents and acute illness, and not consequences of inadequate nutrition and 
physical inactivity (61). 
 When data from BRFSS were compared for years 1991 though 1999, the highest increase in 
obesity rates (from 7.1% to 12.1%) occurred for the age group 18 to 29 (13,14).  The ACHA – 
NCHA results for recent data indicated that between spring 2006 and fall 2008 the BMI patterns 
among college population changed from 4.5% to 5.2% for the underweight group, 64.1% to 
63.5% for the healthy weight, 21.9% to 20.4% for the overweight, and from 9.5% to 10.9% for 
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all obese groups (34).  A much smaller study that included only females indicated that the 
prevalence of overweight and obesity were at 14.6% and 4.9%, respectively (62). 
 Comparison of the national rates with local and gender specific trends indicates that any 
intervention should be tailored to the specific need of the targeted populations.  Dietary and 
physical activity behaviors are also different and specific for college students.  Behaviors most 
often change from more healthy before entering late adolescence to less healthy for young adults.  
 Several longitudinal studies have examined dietary changes in this transitional age.  Data 
from the Bogalusa Heart Study demonstrated longitudinal changes in food choices in a cohort of 
people who were ten at the time of the first survey (1973 to 1978) and young adults (19 to 28 
years) at the time of the second survey (1989 to 1991).  Young adults consumed significantly 
more sweetened beverages and salty snacks and significantly less fruits and milk than they did as 
children (63).  Similarly, the two waves of the EAT study showed that the combined 
consumption of fruit and vegetables decreased significantly for high school juniors and seniors 
(both males and females) by 0.6 servings per day when the subjects were re-surveyed 5 years 
later (64).  From all possible individual, behavioral, and socio-environment factors that may have 
influence the changes, the only one that was deemed significant for both genders after correcting 
for socioeconomic and total energy factors was taste (65).  The same population was also 
assessed for changes in fast food consumption.  During the EAT I survey, 24% of males and 
21% of females consumed fast food 3 or more times a week.  During the EAT II survey there 
was a significant increase among males (up to 33%) and a slight (2%) and insignificant increase 
among females (66). 
 A similar type of study was conducted with Norwegian Longitudinal Cohort, where 
consumption of four food categories (fruit, vegetable, sweets/chocolate, and sugar-containing 
beverages) was compared for ages 14 and 21 (67).  The study was not restricted to the college 
population but 35% of respondents attended college.  The only significant change was a decrease 
in fruit consumption by 1-2.5 times per week.  There was a non-significant decrease in vegetable 
intake and a non-significant increase in consumption of sweets and beverages (67).  Another 
study used data from the Continuing Survey of Food Intakes by individuals (22.5% were college 
educated).  In this group, during two days of the survey, young adults (age 20 to 39) ate at lest 
one meal per day at fast food restaurants (52% of all respondents in this group) at higher rates 
than any other age group included in the analysis.  Participants who reported eating fast food had 
significantly higher intake of energy, fat, saturated fat, sodium, carbonated soft drink, and lower 
intake of vitamins A and C, milk, fruits and vegetables than those who did not report eating fast 
food during the two days of the survey (68). 
 
2. 4. Inter-Relationships among Health-Related Behaviors of College Students 
There is growing evidence that different positive health behaviors as well as negative may co-
occur and changes in one may coincide with changes in other behavior(s).  Consequently, 
research has focused increasingly on analyzing physical activity and food behaviors in 
conjunction with each other, while also considering additional variables/parameters such as BMI 
or other health-related behaviors (smoking, alcohol consumption, etc.). 
 A study with 54 college women was conducted to examine BMI, body composition, diet, 
physical activity, and fitness (62).  The study had a goal of analyzing possible changes in 
behavior during the freshman year of college.  Over the 5 months of observation, significant 
increases were observed in BMI (from 23.64 to 23.91), body weight (from 140.46lbs to 
142.05lbs), and fatness (from 31.97% to 34.86%), whereas the fat free mass significantly 
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decreased (from 108.84lbs to 107.49lbs).  At the same time food patterns changed significantly, 
including significant decreases in total calories, vegetables, grains, milk, and meats, but a 
significant increase in the percentage of calories from fat.  The activity pattern also changed by 
increase in leisure time activities and simultaneous significant decrease in VO2max, sport 
participation, occupational activities, and total physical activity (62).  Another cross-sectional 
study looked at the same three main variables (diet, activity, and BMI) in a mixed-gender 
population of 738 college students.  In this population the overweight and obesity rates were 
higher (21.6% and 4.9%), 69% of students did not eat 5 servings of fruit and vegetable per day, 
and all students were active less than 3 days per week (69).  A comparably compelling case for 
the importance of the college years in shaping health-related behaviors was provided by Racette 
and colleagues (70,71).  In 1999 and 2000, with a 4-year follow-up, the study examined BMI, 
dietary and physical activity patterns among 204 college students from the beginning of the 
freshman year to the end of the senior year.  A significant increase was observed in BMI (from 
15% to 23% in overweight/obese category), while living arrangements changed from 100% on 
campus to 15% on campus.  All the other changes were negligible.  In fact, students surveyed 
during their freshman and senior years reported indistinguishable dietary habits: 29% had five 
serving of fruit and vegetables and 50% had high fat or fried food at lest twice a week (71).  
However, already in the first year of college, when transitioning from the freshmen year to the 
sophomore year, weight gain was observed for a surprisingly high fraction of subjects: 70% of 
students gained an average of 4 kg, and this shift did not show any significant association with 
physical activity or dietary patterns.  Freshman behaviors included low exercise rates (29% not 
exercising), low fruit consumption (70% ate less than 5 fruits and vegetables per day), and 
frequent fast food consumption (50 % had fried and high fat foods at least 3 times per week).  
Very similar behavioral patterns were observed for the same cohort during their sophomore year 
(70).  
 Research targeting college students suggests that there should be physical and behavioral 
differences between upper and lower level students.  For example, Driskell and colleagues (72) 
compared freshmen/sophomores group to juniors/seniors group.  There were many similarities in 
food and activity behaviors.  Significant differences between groups were observed for following 
behaviors: upper level students consumed more afternoon snacks, they were less frequently 
eating in university cafeterias, they spent less time walking, and performed other aerobic 
activities less frequently.  For the lower level students it was more important to exercise because 
of the health, toning and fun aspects, whereas for the upper level students the most important 
motivators were weight loss and stress relief (72).  Physical activity has been shown to have 
significant effect on ability of students to deal with stressful events.  A survey conducted with 
132 undergraduate students measured the perceived negative experiences by subjects (e.g., hassle 
frequency) and hours per week spent by those subjects on physical activity.  Comparisons of the 
stress variables with time spent in physical activity yielded inverse and significant correlations 
between two groups of variables (73).  The results of sport participation in college may also have 
long-term effects.  A cross sectional study of former college athletes and non-athletes indicated 
that even 10 years after graduation athletes had lower levels of depression than non-athletes (74). 
 Only a few studies described dietary and physical activity behaviors for an ethnically diverse 
college student population.  A study of 2836 college students looked at the behavioral patterns 
from gender and ethnic perspectives.  Women were less active than men; 53% of women and 
40.3% of men did not engage in vigorous physical activity in the month before the study and 
22% of women and 11.3% of men were inactive.  Women who were least active were Asian 
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(28.1%), followed by African American (23.5%), Hispanic (20.3%), and White (17.4%). Among 
men the least active were Hispanic (13.8%), Whites (12.0%), Asian (11.7%), and African 
American (7.7%) (75). 
 There is also a shortage of research devoted explicitly to measuring inactivity or sedentary 
behavior.  A notable exception is a study by Buckworth and Nigg (76) who surveyed 493 college 
students not only to assess the self-reported physical activity patterns but also to quantify the 
inactivity patterns.  Male students had higher participation in physical activity and exercise than 
female students.  They also spent more time watching television/videos and used computers for 
up to 30 hours per week.  The older students were also more likely to report more computer use.  
The younger students had higher scores for physical activity indicators.  Computer use for men 
and television watching for women were significantly and negatively correlated with exercise 
and physical activity (76) 
 Sparling and Snow (31) conducted a cross-sectional study targeting recent college alumni to 
determine whether college may be an important place for establishing life long, good physical 
activity habits.  Respondents who were regularly active in college were more likely to participate 
in recommended levels of moderate and vigorous physical activity post graduation.  Significant 
predictors of current physical activity included attitude toward exercise, confidence in setting up 
a fitness program, and exercise status as a college senior (31). 
 A comprehensive evaluation of dietary and physical activity behaviors of the US college 
population conducted in the Fall of 2008 by the American College Health Association (34) 
indicated that only 5.2% of students consumed 5 or more servings of fruits and vegetables per 
day, while 6.4 % consumed no fruits and vegetables whatsoever.  ACHA also reported that only 
45.9% of college students met physical activity recommendation, but as many as 24.2% did not 
exercise at moderate intensity for 30 minutes per day and 41.4% did not exercise at vigorous 
intensity for 20 minutes per day in the 7 days prior to the survey. 
 
2. 5. The Social Cognitive Theory as a Theoretical Framework 
Multiple environmental factors may affect young people and modify their behaviors.  Reciprocal 
determination is one of the basic constructs of Social Cognitive Theory (SCT).  It stresses the 
fact that the person, the behavior, and the environment in which the behavior is performed exist 
in a state of dynamic interaction.  It also considers multiple pathways to behavioral change, 
including environmental, capability, and personal change (77).  One of the most important 
personal concepts of the theory is self-efficacy.  It provides a framework for explaining how 
belief in one’s ability to engage in a behavior, or self-efficacy, may affect health functions.  Self-
efficacy is often improved by improvement in self-regulation (self-control) when decision-
making, goal setting, and monitoring skills are acquired.  SCT provides a framework for 
expanding individual approaches to a community-based program (78). 
 SCT has been shown to be effective in predicting behavioral changes (79-81).  It has been 
used in studies with a group of high school students (82), and as a theoretical model to present an 
array of influences that impact dietary patterns of adolescents (83). 
 A number of studies have investigated physical activity among college students using SCT as 
a framework.  For example, in a cross-sectional study a group of undergraduate students 
(n=3388) was surveyed to test influences on exercise behaviors and support among college 
students (84).  The study showed that exercise self-efficacy was associated positively with being 
physically active.  Social support from family was positively correlated with increase of physical 
activity but only for females.  For males, social support from friends was correlated with an 
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increase in physical activity (84).  The theory has been also used in a prospective study designed 
to test relationships between SCT variables and physical activity behavior in a group of college 
students (n=277).  Social support, self-efficacy, outcome expectations, and self-control were 
measured at the beginning of the study and used to predict physical activity.  Self-efficacy, 
mediated by self-control, had the greatest influence on physical activity.  Self-control directly 
predicted physical activity.  The social environment variables (support of friends and peers) had 
a direct effect on self-efficacy and indirectly predicted physical activity (85).  In a more recent 
study by Jackson and colleagues (86), outcome expectations (health value), perceived social 
support from family and friends, and self-efficacy were measured for 162 college students to 
determine their effect on students’ engagement in health-promoting lifestyles.  Outcome 
expectations and self-efficacy were significant predictors of behavior (86). 
 SCT has been also used to demonstrate global trends among college population.  When 
leisure-time physical activity was compared with expectations (beliefs in health benefits), 
environmental factors (national development of the country), and behavioral capabilities 
(knowledge of positive association of physical activity and reduce risk of CVD), they all 
significantly predicted level of activity of students in 23 countries.  Students from the US 
demonstrated one of the highest levels of physical activity with only 10% of men and 15% of 
women being inactive, but approximately 45% of male and female students did not know about 
health benefits of physical activity for heart health (87). 
 
2. 6. Personal and Environmental Factors  
SCT may be an appropriate framework for both investigating factors that affect college students 
in their environment successfully predicting health behaviors.  Several studies have explored 
personal and environmental factors that influence health-related behaviors of late adolescents 
and young adults, particularly diet and physical activity behaviors.  
 Potential factors influencing food choices include cultural and ethnic values, social 
interactions and pressures, media and advertising, availability, variety, food preferences, 
learning, and knowledge (88).  There are also specific factors that may affect physical activity 
habits, including conducive to activity neighborhood with sidewalks, availability of sports 
facilities, reduced need for physical labor, no requirement for physical activity in schools, 
reduced need for physical activity in daily living, and attractive sedentary activities (89-95).  
Understanding which of these factors are important in the college population and how they affect 
the behaviors is an important first step in helping to develop health behavior interventions for 
this age group that will become the dominant economic and social force in the near future.  
2. 6. 1. Personal Influences 
2. 6. 1. 1. Adolescents, young adults and adults 
Different factors that influence physical activity were demonstrated in a cross-sectional study 
with a group of adolescents (mean age 14.6 ±1.2) subdivided into three observational groups 
(96).  Attitudes toward physical activity were assessed for normal weight, overweight and obese 
subjects.  Normal weight subjects had the highest moderate and vigorous physical activity rates.  
The physical activity participation was related to fewer perceived barriers and more positive 
attitudes toward the activity.  Leisure time activities and perceived benefits among the three 
groups were not significantly different (96). 
 When 1,266 young adults (20 – 38 years of age) from the Bogalusa Heart Study were 
surveyed in relation to food habits and diet quality, people with more than 12 years of education 
consumed more grains, dairy, and fruits than the less educated group.  Women consumed more 
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yogurt, fruit and vegetables when compared to men.  Additional differences were related to 
ethnic origins (European-Americans and African-Americans), marital status, and activity status 
(97).   
 Another individual factor that appears to be a significant correlate of healthful food habits is 
the ability and willingness to prepare food.  A survey conducted among young adults aged 18 to 
23 indicated that subjects who reported frequent food preparation had a significantly better 
chance of meeting recommendations for fat, calcium, fruit, vegetables, and whole grains than 
subjects who did not prepare food themselves (98).  A concurrent behavior that was significantly 
correlated with healthful dietary patterns was water consumption.  In a study conducted with 
4,755 people 18 years old or older, people who drank more water also had  higher fruit, 
vegetable, and low fat dairy consumption.  They also had lower intakes of soft and fruit drinks 
(99).  
2. 6. 1. 2. College Students   
Physical activity behavior among college students has been evaluated in terms of intention to 
become active.  A study conducted with ethnically diverse students (100) indicated that 
behavioral intention was the best predictor of physical activity for Caucasian students, but it was 
not a good predictor for African American students.  For the latter, the best predictor was 
behavioral control (100).  Another study (101) examined differences between the short-range vs. 
long-range intentions.  A survey of 42 undergraduate students was conducted to determine 
whether short-range intentions (measured 3 times a week) could predict physical activity better 
than the long-range intentions (measured once every 4 weeks).  Short-range intentions were a 
better predictor of physical activity than the long-range ones (101).  Kilpatrick and colleagues 
(102) raised not only the question of specific motivation for physical activity but also the 
importance of differentiating between sport participation and exercise participation.  In a survey 
of 233 students of diverse ethnicity and both genders (132 women and 101 men), there were 
significant differences by gender in terms of prediction and motivators for both sport and 
exercise activities.  Enjoyment and challenge were the most influential motives for participation 
in sports, whereas for exercise most salient motivators were appearance, weight, and stress 
management.  Motivators that influenced men most were challenge, competition, social 
recognition, and strength/endurance, whereas for women the primary motivator was weight 
management.  For both genders, participation and intensity were greater for exercise than for 
sports, but the length of participation was equal for both types of activities (102). 
  Knowledge is another factor commonly assumed to influence food habits and nutrition 
behaviors. In a cross-sectional study conducted with 200 students (103), information about self-
reported food habits and nutritional knowledge were collected.  Students who scored higher on 
knowledge about the Dietary Guidelines for Americans were also more likely to meet dietary 
guidelines for fruit, dairy, proteins, and whole grains.  When the same students were asked about 
their food choices, knowledge about nutrition was related to healthful choices (103).  A similar 
study (104), which related knowledge about nutrition to BMI status, was conducted with two 
groups of college students.  One of the groups was participating in a college course about 
nutrition, energy metabolism and human physiology (n = 21) and the control group was chosen 
from general college population (n = 19).  After the course, students in intervention group who 
had BMI over 24 significantly reduced their total calories from fat.  At follow-up (after 16 
months) intervention students with BMI over 24 lost on average 1.4kg, whereas students with the 
comparably elevated BMI from the control group gained on average 9.2kg (104).  In yet another 
study, where students were divided into four groups, based on different influences affecting their 
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diet (budget, taste, health, knowledge, etc.), the only group that significantly differed from others 
in the food pattern was the group for which knowledge was the main motivator (105).  Subjects 
in that group had a relatively lower percentage of energy from saturated fats. 
 Improvements in knowledge and attitude were also targeted in an intervention conducted at a 
college campus to improve intake of fruit (106).  The Social Marketing Theory was used as a 
theoretical base for the intervention.  Two campuses served as an intervention site and a control 
site, respectively.  The intervention included changes to food service on the campus, free fruit 
samples, and monetary incentives.  Students from both sites were matched for attitudes, barriers 
and knowledge of dietary recommendations in regard to fruit consumption.  The dynamic 
intervention based on a campus-wide exposure of subjects to fruit significantly increased fruit 
consumption among college students.  However, a post-intervention test indicated that a majority 
of students still did not meet the two-servings-per-day recommendation (106). 
 General knowledge, not just food-specific or nutrition-specific information, was also 
assessed as a possible factor in dietary habits.  A survey of college students, college graduates 
and non-college subjects in 9 states revealed that college students and graduates had significantly 
better food behaviors (107).  The college groups had breakfast more often and ate at fast food 
restaurants less frequently.  Students and college graduates had a higher fiber, fruit, and 
vegetable consumption.  They also used milk and milk products of low or non-fat category more 
often than non-college respondents (107). 
 In an observational study conducted by Larouche (108), gender, perceived health status and 
declared major were used as predictors of health-promoting behaviors for physical activity and 
nutrition.  The study included 151 students from different majors and both sexes.  A change in 
physical activity was the only significant outcome in relation to the subjects’ health status.  There 
was a gradual increase in activity, from smallest for the subjects who perceived themselves as 
being in poor health to most active for those who perceived themselves as being in excellent 
health.  There were no differences between genders (108). 
 A cross sectional study by Von Ah and colleagues (109) conducted with 161 college students 
examined effects of stress, social support and self-efficacy on different health behaviors, 
including physical activity and protective nutrition behaviors.  Perceived stress and social 
support were not associated with physical activity and nutritional behaviors.  Both behaviors 
were significantly predicted by self-efficacy, but perceived barriers moderated the effect.  In a 
study conducted with college women, regular soda consumption negatively correlated with water 
consumption and physical activity (110).  Eating breakfast was a positively associagted with 
overall health and physical activity (110).  In a longitudinal study (111), which included 
intervention, the main goal was to increase knowledge related to weight gain prevention 
(physical activity, nutritional knowledge, and time management).  The intervention was designed 
as a series of seminars.  The design included the intervention (n = 58) and control groups (n = 
57).  Groups were matched for age (19.9 years old and 19.5 years old), gender (82% female), 
race (93% Caucasian), parental BMI (26.7 and 26.5 fathers and 24.54 and 25.4 mothers), 
anthropometric measures (BMI 22.4 both groups), and food intakes (% of macronutrients).  Low 
intensity (but continuous) contact with the intervention group resulted in a gradual increase in 
knowledge on specific topics that may help prevent weight gain among freshmen students.  
Students in both groups were in a healthy BMI range at the beginning and the end of the 
intervention, but by the end of 2 years there was a significant difference in average weight 
change between the two groups, with the 1.3kg difference in average weight between groups.  
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There were no detectable changes in fitness, physical activity level, and total caloric intakes, and 
the only other significant difference was higher alcohol consumption in the control group (111). 
 A web-based intervention based on the SCT (Suminski and Petosa, 2006) was developed to 
improve mediators of behavior change related to physical activity.  The research was not 
designed to observe or measure changes in behavior.  Subjects were divided into 3 groups: 
intervention, comparison and control.  A nine-week intervention (one assignment per week) 
resulted in a significant increase in both self-regulation strategies as well as knowledge regarding 
skills related to physical activity.  Changes were observed in the intervention group only (112).  
In another study, SCT was used to identify target behaviors (factors) in weight gain prevention 
among university students (113).  Subjects were not highly concerned about a healthful diet (low 
in fruits, vegetables and whole grains) or physical activity (not meeting ACSM 
recommendation).  They valued social support of friends more than that provided by their 
families.  Overall, subjects had adequate amounts of free time and high exercise self-efficacy, 
positive outcome expectancies for exercise, and had a desire to exercise.  The main barriers such 
as time management, satisfaction with body image, lack of accountability, and laziness prevented 
them from achieving recommended goals for physical activity.  These results suggest that self-
monitoring and regulatory skills could be important factors to be targeted in future interventions.  
From the epidemiological perspective, it is noteworthy that all subjects reported a decrease in 
exercise and dietary patterns during college, compared with their high school years (113). 
2. 6. 2. Environmental Influences 
Any group: social, age, gender, etc., exists as a part of a larger society.  Its environmental 
boundaries are continuously fluid, and as much as the group affects the outside world it is also 
affected by it.  The outside environment may be generally divided into social and physical.  The 
primary contributor to social environment for adolescents and college students are their parents, 
care givers, friends, peers, educators and all the experiences, expectations and beliefs that they 
may impart on the subjects.  Physical environment is created by the place where the subjects 
reside, learn, shop, relax, and perform physical activity. 
2. 6. 2. 1. Environment and Adolescents  
Parental physical activity behavior and their support of children activity were compared with 
physical activity participation of children (7 to 12 grade) in a cross-sectional study (114).  There 
was no direct correlation between parental physical activity and child physical activity, but there 
was a correlation between parental support of physical activity and child physical activity.  
Parental support was associated with increased in child self-efficacy for physical activity, which 
in turn was correlated with increased child physical activity.  Boys reported more physical 
activity than girls, and parents reported a significantly greater level of support and importance of 
physical activity for boys than for girls (114).  A similar study was conducted with 421 girls in 
grades 8th, 9th, and 12th (115) to examine the relationship between family support and physical 
activity behavior.  Middle and high school girls had higher physical activity participation if they 
had family support, self-efficacy, and behavioral control.  Physical activity for girls with no 
support declined significantly with age, and the decline was more dramatic if the support was not 
present in the 8th grade (115). 
 The physical environmental may also exert strong effects on physical activity behaviors for 
adolescents.  Dowda et al. (89) evaluated whether the proximity of commercial facilities that 
allows for physical activity had any influence on physical activity habits of girls in the 12th 
grade.  The facilities were grouped into three categories: team (athletic organizations, soccer 
clubs, etc.), individual (bowling, dance, horseback, etc.), and multipurpose (recreational centers 
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and youth organizations and clubs).  Participants from 24 high schools were recruited with 12 
schools assigned to the intervention group and 12 to the control group, respectively.  Subjects in 
intervention group underwent an intensive process, which included assessment of social support 
and perceived barriers.  Girls were more physically active (outside of school physical education 
and school physical activities) and at a higher intensity if they lived near commercial facilities 
providing multipurpose outlets (89). 
  Food habits for a cohort of girls participating in the longitudinal National Heart, Lung, and 
Blood Institute Growth and Health Study (NGHS) were analyzed in relation to family cohesion 
(116).  Family cohesion (described as emotional bonding, supportiveness, and family 
boundaries) affected eating behaviors of adolescent girl (9-19 year).  There was a significant 
association of cohesion with breakfast consumption and with smaller quantities of consumed 
soda.  There were positive trends but not significant associations in milk, fruits, and vegetables 
consumption (116). 
 The association between SES of mothers and food choices of adolescents was examined in a 
cross-sectional study (117).  Maternal education was the strongest predictor of child and 
adolescent dietary patterns.  Data suggested that having family support for healthy eating might 
increase likelihood of healthful food choices. In the low SES households, low availability of food 
and the lack of healthful food choices were the primary barriers in achieving a proper diet.  In a 
topically related study (118), shifts in weight patterns were evaluated in terms of the three SES 
categories (low, middle, and high) for 2,516 adolescents who participated in the EAT II survey.  
Between the start of the survey and its end (5 years later), there was no overall change in 
prevalence of overweight (26%), but there were significant changes by SES category.  In the low 
SES category, prevalence of overweight rate increased significantly (from 29.8% to 33.1%), 
whereas for the high SES a significant decrease was observed (from 23.1% to 19.2%).  The low-
SES group was more overweight, gained more weight through during the study, and became 
even more overweight at the end of the 5-year period when comparing with the high-SES group 
(118). 
 In a cross-sectional study (119) of 4,079 ethnically diverse middle and high school 
adolescents (the EAT project data), milk and dairy consumption was positively and significantly 
correlated with both, “at home food” availability as well as milk consumption at meals by 
parents.  The consumption of milk and dairy products was also significantly and positively 
associated with “at home” support of a healthful diet.  Male subjects had a significantly higher 
consumption of dairy and milk servings per day and overall intakes of calcium when compared 
to the female adolescent subjects (119).   
 Another longitudinal study, which related home food environment of adolescent with food 
behaviors, was based on the EAT I and II data (120).  The goal of the study was to establish an 
association between parental food intakes (fruits, vegetables, and dairy) and food availability and 
child food behaviors.  Results from 509 parent-child pairs, indicated that servings of vegetables 
and milk (independent association) at dinnertime had a significant effect on vegetable and milk 
intakes for males and females, not only when they were adolescents but also as much as 5 years 
later.  Parental intake of fruits, vegetables, and dairy was significantly associated with food 
consumption by young adults (the adolescents in EAT I) in the 5-year follow up (120). 
 School food environment may also be important and school-based intervention may therefore 
improve the quality of the diet.  Birnbaum and colleagues (121) targeted 7th grade students and 
conducted an intervention for four groups: (1) control, (2) changes in school environment, (3) 
changes in school environment and curriculum changes, and (4) changes in school environment, 
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curriculum, and peer leaders.  After a year of intervention there were significant changes in fruit 
and vegetable consumption, but only in the group for which the most extensive changes were 
applied.  In addition, for the two groups with highest levels of intervention, there were significant 
changes in usual food choices (less fat content).  The control and “only school environment” 
groups did not show any significant behavioral changes (121). 
2. 6. 2. 2. Environment and College Students  
A study focused on college students (122), tested for an association between attitudes and 
behaviors of parents and children (college students) in relation to the students’ diet and weight 
status.  Children-students attitudes and behaviors were better correlated with their perception of 
parental behaviors than the actual behaviors of those parents.  For daughters, perceived criticism 
from mothers (when it was reported by both on the survey) was related to daughters’ food 
behaviors.  For sons, the most significant factor of the dietary behavior was maternal weight loss.  
Fathers’ behaviors or criticism was not correlated with sons’ dietary behaviors (122).  
 Another study focused on college student populations related food choices and habits to 
living arrangements and food portion control.  Brunt and Rhee (123) surveyed 738 students in 
order to compare the quality of the diet relative to the place of residency.  The main two 
compared groups were on-campus and off-campus students, with a separate third category for 
students who lived with their parents.  In general, students who stayed with parents had similar 
food patterns to on-campus students.  These two groups displayed a higher consumption of fruit 
and vegetables than the students who lived off-campus.  The off-campus population consumed 
more alcohol, smoked more, and included a higher percentage of subjects with BMI scores in the 
overweight and obese categories.  On-campus students consumed more dessert foods, milk, 
green leafy vegetables, white bread and other grains.  For the combined student population, fruit 
consumption was low, but students consumed more vegetables than fruits (123).  
 In another study related to the impact of portion size, Levitsky and Youn (124) carried out a 
controlled experimental study using undergraduate college students (n=13).  The goal was to test 
the influence of portion sizes on the amount of food consumed.  When young adults were given 
larger portion sizes, intake was significantly higher.  When given smaller portions subjects 
reported being satisfied and did not request second servings (124). 
 Shive and Morris (106) attempted to improve thecollege campus environment at one 
university by changing food policies and options at the campus.  The on-campus intervention 
included offering free fruit to students.  Cafeteria and food services changes were also 
incorporated.  There was a significant increase in fruit consumption at the intervention campus 
compared with the control campus.  Still, a majority of students did not meet the two-servings-
per-day recommendation (106).  
 In a cross-sectional study, college students (n=1562) were surveyed to examine how health 
beliefs, parental and peer behaviors, and participation in health programs influenced their sport 
participation (125).  Patterns of physical activity displayed by fathers were associated with 
activity of their sons and daughters.  Activity by male friends was related to the physical activity 
of both the male and female subjects, but activity by female friends was only associated with the 
female subjects’ activity levels.  Physical activity level was significantly and positively 
associated with participation in health promotion programs only for females.  Beliefs in 
susceptibility and self-control over health were related to an increase in activity levels for both 
genders.  Peer modeling had the strongest association with positive physical activity patterns 
(125). 
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 Effects of the physical environment on physical activity patterns of college students have 
been assessed in a few studies.  Sallis and colleagues (126) assessed the perceived physical 
environment and its influence on physical activity in 110 college students.  A list of variables 
was used to evaluate the environment at home, in the neighborhood, and at places to which 
students traveled most frequently.  Facilitators and barriers of physical activity were also 
measured.  The only significant association of factors on physical activity was the equipment 
available at home for strength exercise (126).  A study by Reed and Ainsworth (90) related 
perceived campus safety and availability of sidewalks on campus grounds to physical activity of 
college students.  Over the 7-day pre-survey period, 28% of females and 30% of males did not 
engage in vigorous physical activity; 44% of females and 64% males did not engage in moderate 
intensity physical activity.  There were significant differences in perceived campus safety, with 
30% of women and 49% of men perceiving the campus to be safe.  Only moderate physical 
activity (walking and biking) was significantly related to the presence of sidewalks (90). 
 Lau et al. (127) targeted college students not only to examine social environment at home 
created by parents and friends, but also effects of the transition to college and changes in the 
parental-peer balance of influences.  Influences of parents and peers were measured when 
children were still living at home and then over the first 3 years of college.  Students’ beliefs 
about healthful eating habits and exercise were relatively comparable whether still at home with 
their parents or during the first 3 years of attending college.  Behaviors at home were highly 
correlated with parental behaviors.  Such a correlation was, most likely, a result of direct 
modeling.  However, after the children transitioned from home to college, their dietary and 
exercise behaviors changed dramatically.  Student behaviors tended to decline and become much 
more correlated with peer behaviors (127). 
 A study with the college student population that measured different constructs of SCT in 
relation to weight gain prevention used measures of social support in relation to food and 
physical activity patterns (113).  Social support from friends and family was not related to 
intakes of fat, fruits, vegetables, and fiber.  Social support for physical activity from friends, 
however, was significantly negatively associated with sedentary activities.  
 Rather than focusing on the influence of specific pre-determined environmental factors on 
health-related behaviors, some studies were designed to evaluate the overall effect of the 
environment.  Hull et al. (128), followed changes in body composition of female students living 
on campus (n=69, 66 were housed in dormitories) during an academic year and the following 
summer.  Variables included weight, height, percent body fat, and the total lean body mass 
estimated by dual energy x-ray absorptiometry (DEXA).  There was an increase of 1.3kg in body 
mass and 0.8 of BMI during the academic year and an additional increase of 0.1kg over the 
summer but there was no change in BMI. Body fat increased during the academic year and over 
the summer.  Lean body mass significantly increased over the academic year (by 0.5kg), but 
significantly decreased over the summer (by 1.1kg) (128).  Liang and colleges (129) targeted 
college students who lived at home with their parents, representing a relatively unchanged 
environment.  BMI, energy balance, and level of physical activity were compared for college 
students and their parents living in the same household.  The small sample (n = 30) did not allow 
for generalization but the results showed that with the exception of a significant difference in 
BMI (24.0 students and 27.0 parents), there were no significant differences in energy balance 
(negative for both), or physical activity (inadequate for both).  Parents and children spent most of 
their time in very light physical activities like reading, writing, sitting, etc.  The most likely 
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explanation for the observed similarities between the student and their parents is that children 
living at home continue to follow food and activity patterns of their parents (129).  
 Finally, long-term trends in environment and environment-related health behaviors can also 
provide important information about the role and evolution of the social and physical 
environmental aspects.  For example, Jabs and Devine (130) reported that over three decades, 
between 1965 and 1995, there was a significant and substantial decrease in food preparation at 
home, an increase in the consumption of fast foods, a decrease in family meals, and an increase 
in the consumption of convenience or ready-prepared foods.  These changes in food preparation 
may reflect the out-of-the-house employment of parents, an increase in poverty, and the 
perceived feeling of the “lack of time”.  All those factors may have negatively impacted ability 
of young people to plan meals and prepare food on their own (130).  
2. 6. 2. 3. Relationships between College Students and their Parents and Peers  
A number of studies have examined how students’ relationships with parents and peers may 
influence the ability to adapt to new environments and how the relationships affect overall well 
being of students.  Greenberg and colleagues (131) argued that adolescence should not be viewed 
as a time of instability, but rather as a time of transition and gradual change.  At the same time, 
parent and peer influences on young people are not necessarily contradictory.  According to 
those authors, at the time of change, parental counsel may be more often preferred than advice 
from peers, particularly so in important situations, where values and decisions about future are 
involved.  Adolescents may seek help from peers if they identify their parents as rejecting or 
indifferent.  Some studies report that parents rank higher than peers in interpersonal significance 
throughout the adolescence.  Greenberg and colleagues (131) showed that psychological well 
being of students correlated more strongly with attachment to parents than with attachment to 
peers.  For attachment to parents to play a major role in parent-student relationship, it was 
necessary for parents to be in close proximity or to be able to extend immediate assistance.  
Contradictory to requirement for close proximity between student and parents, another study (59) 
suggested that during the transition to college the relationship between parents and children 
becomes closer than during the adolescence.  The dynamics of attachment patterns have been 
further explored in a cross-sectional study designed to determine differences in attachment 
between male and female students (132).  Sons’ attachment decreased over the first year of 
college (in particular, for on campus students), whereas the daughters’ attachment (in particular, 
toward mothers) did not change over time. 
Research focused on profiling young adult groups and subgroups, including college students, are 
needed to fully understand factors, motivation and reasons for behaviors.  Only then, the 
development of appropriate interventions that will produce effective changes in dietary and 
physical activity habits will be appropriate and successful.  
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3.1. Abstract 
Background.  Research comparing health behaviors of college students and their parents is very 
limited.  In addition, there are no published studies relating Social Cognitive Theory (SCT) 
variables of students and their parents. 
Objective.  The two main goals of the study were to: (1) compare SCT variables (i.e., social 
support from family and friends, self-efficacy, self-regulation, and outcome expectation) related 
to healthier foods and physical activity for college students and their parents; (2) compare 
physical activity and daily consumption of total fat, fiber, and fruit and vegetable in the same two 
groups of students and their parents.  
Design.  Participants were recruited from three different courses at a large university in the 
southeastern US for this cross–sectional survey.  Student respondents were asked to invite 
parents to participate in a computer-based survey.  Parents were contacted directly by the 
investigators.  
Participants/setting.  All students enrolled in the target courses in the spring of 2009 and all 
parents who responded were eligible to participate.  Four hundred four students and 118 parents 
responded, resulting in 56.1% and 68.2% response rates.  Students’ age ranged from 18 to 24 
years and parents from 42 to 60 years.  
Statistical analyses performed.  Descriptive statistical parameters, including medians and 
means were used to summarize data.  Homogeneity tests (chi-square or log-likelihood chi-square 
test) were conducted to compare enumeration data across groups of participants. Spearman rank 
correlation and other non-parametric, rank-based tests were used to test association between SCT 
variables and behavioral variables in student-parent pairs.  The significance level of α = 0.05 was 
assumed for all analyses. 
Results. In the case of healthier foods (HF), positive correlations for self-efficacy (r=0.33), self-
regulation (r=0.37), and positive outcome expectations (r=0.21) were all significant for parent-
student pairs (p=0.0004, p<0.0001, p= 0.03, respectively). In the case of physical activity (PA), 
social support from family (r=0.42), self-efficacy (r=0.34), self-regulation (r=0.27), and negative 
outcome expectations (r=-0.22) were significantly correlated in the same groups (p<0.0001, 
p=0.0003, p=0.004, p= 0.02, respectively). When specific dietary and PA behaviors were 
compared, there was no correlation between students and parents. 
Conclusions.  Association of two constructs of SCT, self-efficacy and self-regulation, were 
observed in student-parent pairs for healthier foods and physical activity.  In contrast the 
similarity of beliefs were not translated into observed similarities in physical activity and dietary 
behaviors.  Several factors such as gender, generational experiences, and family interactions may 
have affected beliefs and specific behaviors for parents and students.  For students change in 
environment from high school to college may have influenced behavior due to changes in 
physical environment and a shift in dominant support group.  
Methods of monitoring and influencing concepts such as self-efficacy and self-regulation with 
appropriately chosen social support should be developed to better assist in establishing and 
maintaining positive health behaviors.  
 
 
 
 
KEYWORDS: college students, parents, self-efficacy, self-regulation, social support, outcome 

expectations, diet, physical activity  
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3.2. Introduction 
The relationships between activity levels, dietary habits, and health have been topics of 
governmental reports and targets of national health initiatives (1,2).  The trends in physical 
activity and inactivity for the general population suggest that with an increase in age from 
adolescence to adulthood physical activity level decreases, whereas the inactivity level and 
sedentary behaviors both increase (3-5).  Similarly, food habits tend to shift from healthier food 
choices to less healthy with fewer fruits and vegetables (6-8). 

The primary target population, college students, is not exempt from these dominant 
trends.  A comprehensive evaluation of dietary and physical activity behaviors of the college 
population conducted in Fall 2008 (9) indicates that only 5.2% of students consumed 5 or more 
servings of fruits and vegetables per day, whereas 6.4 % consumed no fruits or vegetables 
whatsoever.  Physical activity recommendations were met by 45.9% of college students.  These 
health-related behaviors are associated with less positive health indicators.  Parallel to inactivity, 
body mass index (BMI) also shows undesirable rise in with increase in age.  The trends are 
indicative of a higher proportion of young people moving from normal weight category into 
overweight and obese.  Some reports suggest that the age group of late adolescence and young 
adulthood has the highest increases in obesity incidence (10,11).  

Research based on health behavior models has demonstrated that the processes leading to 
any behavioral change require time, elements of learning and observation and are affected by 
environmental factors (12).  Social Cognitive Theory (SCT), used in this project as a framework 
for the research design, uses vicarious learning, environmental influences, and self efficacy as 
the primary reciprocal determinants of the resulting behavior (13,14). College students, although 
most often no longer living at home with their parents, may still be under the influence of their 
primary caretakers. They have also been exposed to the home environment for most of their 
lives. The main goal of this project was to examine possible associations between SCT 
constructs, social support, self-efficacy, self-regulation, and outcome expectations of adult 
children and their parents after children no longer were at home. In addition, potential 
relationships between behaviors of parents and their college-age children were explored.  
 
3.3. Methods 
3.3.1. Procedures and Subjects 
Subjects for the study were recruited in two steps.  The first step, conducted in February/March 
of 2009, recruited students enrolled in three different classes at a land-grant university in the 
southeastern part of US.  Students in two of the classes (Class 1 and Class 2) represented a 
mixture of the college population ranging from those who had to take a class as a first 
introductory requirement in their major to those who enrolled in the course as a free elective.  
Both courses were at freshmen level and open to all university students, with Class 1 required for 
geology majors and Class 2 required for nutrition majors.  Students in the third course, a 
sophomore-level (Class 3), were all nutrition majors.  All students who participated in the study 
were expected to complete a one-time paper and pencil survey that contained six different 
instruments.  In addition, the students were asked to invite their parents to participate in the 
online survey. Students were instructed to provide researchers with an electronic address of 
interested parents that would allow for direct communication between researchers and the 
parents. If parents were not interested, students were instructed to mark that on the separate page 
included in the survey. The first stage of the project (for students) was completed by the end of 
March. All addresses to parents were collected and the second stage (for parents) was conducted 
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in April/May of 2009.  Parents were invited to participate via electronic mail.  The invitation 
contained an outline and the purpose of the study and a direct link to the on-line survey.  

Students were awarded extra points varying from 1 to 2.5% of the total course grade; 
individual course instructors determined amount of extra credit.  Students could grant permission 
(or not) to have their data used by the researchers and credit was awarded regardless of their 
decision, as long as the survey was completed and returned to the researchers.  Partial credit was 
awarded for incomplete surveys.  Parents were not awarded any prizes for participation and no 
additional incentives were offered to students whose parents participated in the survey. The 
Institutional Review Board at the university approved the research protocol.  
3.3.2. Surveys and Instruments 
The student survey was available to participants on the course website specific for each course.  
Participants were asked to print a hard copy of the document, answer all questions to the best of 
their knowledge, and submit it to researchers by a set due date.  

The main part of the questionnaire was devoted to a modified Health Beliefs 
Questionnaire (HBQ, Appendix B, page 93), which measured variables of SCT constructs in 
relation to dietary beliefs and physical activity beliefs (15-18).  The questionnaire has been 
validated for various populations, including college students (19,20).  The dietary portion of the 
questionnaire referred to beliefs about healthier food choices, which included eating more fruit 
and vegetables, eating breakfast, choosing whole grains, choosing low fat dairy, and choosing 
beverages with reduced sugar content.  Physical activity beliefs referred to incorporation of 
physical activity behaviors into daily routines either by exercise or activities that required 
movement (e.g. choosing steps over the elevator).  The self-efficacy construct was measured on a 
100-point scale with zero referring to “I cannot” and 100 referring to “Certain that I can”.  The 
self-regulation, social support and outcome expectations constructs were measured on a 5-point 
scale (1–strongly disagree to 5–strongly agree).  Social support was measured for family and for 
friends separately. Outcome expectations were divided into positive and negative expectations.  

Additional information collected included: 
1. Demographic data, height, weight and weight history, and smoking habits (all self reported) 
(Appendix B, page 91). 
2. Assessment of health in relation to physical activity participation: the Physical Activity 
Readiness Questionnaire (PAR-Q), (21, Appendix B, page 107) and physical activity habits 
measured by the Godin Leisure-Time Exercise Questionnaire (22, Appendix B, page 108). 
3. Dietary habits information measured by food screeners (23) which provided daily estimates of 
calories in diet from fat, estimates of number of servings of fruit and vegetable combined, and 
grams of fiber (Appendix B, page 109). 
4. Parenting style defined by “control” and “care” was measured by the Parental Bonding 
Instrument (PBI) (24, Appendix B, page 106).  The questionnaire was designed to measured 
variables separately for mother and father with 5 questions assessing control and five for care.  
The 4-point scale for each question (from 0 to 3) was reverse coded for “control”, so that the 
value of 15 represented the strongest level of control.  A score of 15 for “care” indicated to 
greatest level of care. 

The survey for parents was available thought a secure online survey service (25). The 
assessment was almost identical to instruments presented to students, with the exception of the 
PBI questions, which were not included for parents. 
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3.3.3. Data Management and Statistical Analysis 
Data included continuous ratio variables, rank variables, and presence-absence enumeration data.  
The diverse data set necessitated application of a wide range of descriptive statistical parameters, 
including non-parametric measures (e.g., medians), parametric measures (e.g., means), and 
proportions/percentages for enumeration data.  The corresponding statistical tests included 
univariate and bivariate strategies selected based on variable types and data structure.  
Due to moderate sample sizes, presence of discrete variables, and non-normality, the more 
conservative, non-parametric, rank-based tests (e.g., Kruskal-Wallis, Spearman rank, etc.) were 
used to evaluate statistical significance.  Enumeration data were evaluated using standard 
homogeneity tests (chi-square or log-likelihood chi-square).  When expected counts were low for 
cells in contingency tables, adjacent categories were combined (when appropriate) to improve 
the sample size. 

 When appropriate, the value of α was adjusted whenever multiple tests were conducted 
to evaluate a single research question (the Bonferroni correction).  All statistical analyses were 
performed using the PROC statements provided by the SAS/STAT software (26). 

The HBQ measured variables for SCT constructs (social support, self-regulation, 
efficacy, and outcome expectations) for healthier foods (HF) and physical activity (PA).  The 
score for each construct was calculated as a mean of multiple items specific to each construct.  
Social support was measured separately for family and friends using 16 items for HF and 9 items 
for PA.  For each item, the values ranged from 1 to 5, with the value of 5 indicating the strongest 
perceived support.  There were 18 items for self-regulation for HF and 11 items for PA.  The 
values ranged from 1 to 5, with the value of 5 indicating the highest perceived ability to achieve 
a desirable behavior.  The self-efficacy construct was the only one measured on the scale from 0 
to 100, with the value of 100 indicative of highest efficacy.  For the HF category, a total of 31 
items were combined to compute the final score.  For the PA category, there were 23 items. 
Outcome expectations were divided into positive and negative.  In both cases, the values ranged 
from 1 to 5, with the value of 5 representing the strongest beliefs.  For the positives outcome, 
there were 10 HF items and 11 PA items.  For the negative outcomes, there were 13 HF items 
and 11 PA items.   
 The online program which used data from the Food screeners classified respondents 
into four groups according to their daily fat consumption: 1 – “very high in fat, probably 40-50% 
of total calories”, 2 – “quite high in fat, higher than the U.S. average of 35% of total calories”, 3 
– “like most Americans, between 30% and 35% of total calories”, and 4 – “intake of fat is low, 
less than 30% of calories”.  Similarly, the fruit and vegetable categories were organized as: 1 – 
“fewer than 3 servings a day”, 2 – “like most Americans, fewer than 4 servings a day”, 3 – 
“around 4 servings a day”, and 4 – “recommended minimum of 5 servings a day”.  Fiber intakes 
were provided in grams and later divided into three categories according to daily fiber 
consumption recommended by ADA (27); 1 – below 20 grams, 2 – 20 to 35 grams, 3 – above 35 
grams. For correlation analysis, the grams of fiber were kept as continuous variable. 
 Godin score was calculated using an excel spreadsheet calculator (22).  For some 
analyses, the subjects were grouped into two categories of Godin scores using 45 as a dividing 
number.  The cutoff score of 45 was determined by applying 2007 ACSM (28) recommendation 
to the Godin Leisure-Time Exercise Questionnaire.  Subjects with scores below 45 were 
classified into the “below ACSM” group and those with scores of 45 and higher were classified 
into “at or above ACSM” group.  Physical activity scores were evaluated against Physical 
Activity Readiness Questionnaire (PAR-Q) (21). 
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3.4. Results  
3.4.1. Demographic Characteristics of Participants 
More than half (n=404, 56.1%) of students invited to participate in the survey (n=720) made 
their data available to the researchers.  The response rate varied across the three surveyed classes 
(Figure 1), a pattern possibly related to differences in extra credit opportunities offered in each 
course.  From the group of student participants, a total of 173 subjects invited their parents and 
provided researchers with electronic mail addresses.  One hundred eighteen parents (68.2%) 
responded to the survey.  The response rate for each group of parents varied somewhat across the 
three classes (Figure 1).   
Demographic characteristics for students with non-responding parents (SG), students whose 
parents responded (SPG), and parent participants (PG) are summarized in Table 1.  Among all 
three groups, a majority of respondents were female.  The racial diversity of the sample was low 
and similar to overall population of the university (29).  In the SG majority of students were 
white, with racial minorities poorly represented.  The ethnic diversity in SPG and PG was even 
lower with 107 (90.7%) and 109 (92.4%) of white respondents, respectively.  Only Asian 
minority group was represented by more than one individual in both, SPG and PG groups.  

There were proportionally fewer freshmen and more seniors in the SG versus SPG, but in 
both cases the majority of subjects were sophomores and juniors (Table 1).  The SG group had a 
mean age of 20.5 years and median and mode ages of 20 years.  The subjects ranged in age from 
18 to 24 years.  The SPG had a mean age of 20.3 years, the median and mode ages of 20 years, 
and the range from 19 to 23 years.  A majority of parents completed a four-year college with BS 
degree.  The mean age was 50.7 years and median and mode ages were 50 years. The parents 
ranged from 42 to 60 years in age.  A total of 70 parent participants (59.3%) reported annual 
family income above $110,000. 

In order to maximize sample size and statistical power, subsequent analyses were 
conducted with students from all three courses together.  Combining of the data was supported 
by the preliminary analyses, which show that the three courses were not different in terms of 
both SCT variables and behaviors.  Namely, when students and parents were compared across all 
three courses, only 6 out of 32 tests suggested significant variation among the three courses. 
However, even in the case of significant variations, the actual differences between the courses, 
measured in terms of mean and median values, were relatively small for each variable. 
Moreover, once the significance level was adjusted to correct for multiple comparisons (a = 
0.05/32 = 0.0016), none of the comparisons remained significant.  
3.4.2. Comparison of Students (SPG subjects) and Parents (PG Subjects) 
Of the 118 parents who responded, 10 did not complete the entire survey with a majority of 
omissions related to the HBQ.  Consequently, the number of PG subjects included in the 
analyses varies from 108 to 118 depending on the analyzed variable.  Among SPG subjects, there 
were 5 students who submitted incomplete surveys, but those omissions related to other aspects 
of the survey, and not HBQ.  

The Table 2 presents mean scores and ranges for each construct for parents and students 
from SPG.  The students and the parents tend to differ in a similar way in terms of the HF and 
PA beliefs.  That is, if the parents had stronger beliefs than their children for a particular HF 
construct (e.g., “social support from family”), they also had stronger beliefs when the same 
construct is evaluated in terms of PA.  The only exception was “social support from friends”.  
Parents perceived slightly stronger support for HF and weaker for PA than their children. It is 
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noteworthy that the SPG subjects used the whole spectrum of possible responses for “social 
support from family” for HF, and for positive outcome expectation for HF and PA, whereas the 
PG respondents always used a narrower than possible range of response values.  

Spearman rank-correlations of mean values for each construct conducted between 
students and their parents (Table 3) show that the self-regulation and self-efficacy were 
positively and significantly correlated for both HF and PA.  The strength of this association was 
similar for HF and PA self-regulation, with the interdependence between the parent and student 
variables accounting for 11% and 12% of variance in each variable, respectively.  The self-
efficacy had notably higher correlation for HF than for PA.  These correlations remain 
significant even if the stringent Bonferroni correction for multiple comparisons is applied (Table 
3).  In the HF category, parents and students were also similar in their beliefs about positive 
outcome expectations but the correlation was weaker.  In the PA category, “social support from 
family” showed the highest correlation, which was dramatically different from “social support 
from friends”.  

The same participants were grouped (Table 4) into classes of HF and PA behaviors.  
Average Godin score was 56 for students who had no health complication and 61 for students 
with one or more health problems.  This difference was not significant statistically (χ2=0.77, 
p=0.38, Kruskal-Wallis test), suggesting that the Godin scores were not influenced by the health 
of the subjects.  Among the parents, average Godin score was 37 for the group with no health 
limitations, whereas average score was 37 for those with health problems.  Again, this difference 
was not significant statistically (χ2=3.30, p=0.07). 

The PG and SPG subjects differed in their fat consumption (Table 4), with 70.4% of the 
parents consuming 35% or less of calories from fat, and with 29% of the parents having a low-fat 
diet.  Among the students, only 49.6% had a diet in which 35% or less of calories were coming 
from fat, and only 18.3% had a low-fat diet.  Differences in fat consumption between PG and 
SPG subjects were significant (G = 11.9, p = 0.008; Log-likelihood Chi-square Test).  Parents 
and students ate similar quantities of fruits and vegetables (Table 4), and the difference between 
the two groups was not significant statistically (G = 1.23, p = 0.74).  Both groups consumed low 
quantities of fruits and vegetables and only a small percentage of them met the recommendation 
of at least 5 servings per day (Table 4).  Significantly fewer parents compared to students 
consumed ADA recommended amounts of fiber (G=14.2, p=0.0002).  Interestingly, none of the 
respondents in either group exceeded the ADA daily recommendation for dietary fiber, and more 
than half of the subjects in PG (86%) and SPG (64.3%) groups did not meet the recommendation 
of 20 grams of fiber per day. 

Students also had more favorable physical activity levels when compared with their 
parents (G = 32.7, p < 0.0001).  In SPG group 88(75.2%) had Godin score 45 and above where 
as in the PG group only 40 (37.7%) participants had 45 or higher score.  

Although the BMI is not a behavior (Table 1), it is related to diet and physical activity.  
More students were classified into the normal and underweight categories compared with their 
parents who more frequently classified in the overweight and obese categories (G=26.5, 
p<0.0001).  

Rank correlation analyses were carried out for student-parent pairs in terms of HF and PA 
behaviors (Table 5).  Behaviors and BMI of students did not correlate significantly with those of 
their parents (Table 5).  

Because the majority of student and parent respondents were female, it was possible to 
conduct correlation analyses that evaluated specifically the association between mothers and 



 

  35 

daughters.  There were significant positive correlations for self–regulation (r=0.32, p=0.011, 
n=63) and self-efficacy (r=0.54, p<0.0001, n=63) for HF constructs.  For PA constructs, there 
were strong positive correlations for “social support from family” (r=0.57, p<0.0001, n=62), 
self-regulation (r=0.45, p=0.0002, n=62), and self-efficacy (r=0.45, p=0.0003, n=61).  With the 
exception of self-regulation for HF, the strength of correlation, as measured by r-values, was 
stronger for the mother-daughter comparison than for the all subjects’ comparison.  In addition, 
for the mother-daughter comparison, there was a significant positive correlation for the Godin 
score (r=0.31, p=0.012, n=62), but no notable correlations for the outcome expectations.  

When considering possible association existing between the students and their parents, it 
should be also considered how parenting style might influence SCT variables and behaviors.  
The PBI used in this study classified parents into four categories of parenting styles: optimal 
bonding (optimal style), affectionate constraint, neglectful parenting, and affectionless control 
(the least desirable style) (24).  Thus, the most favorable method of parenting is the combination 
of high scores in care and low scores in control. 

Most of the SPG students perceived their parents as having the optimal parenting style 
(Figure 2, i.e., > 7.5 on the “care” axis and <7.5 on the “control” axis).  The sample was 
relatively homogenous in the way students perceived their parents (both parents, n=86, 76.8% in 
optimal parenting).  For two SCT variables and students’ BMI, there was a significant correlation 
between the parenting styles and the variables.  The control scores of mothers were negatively 
and significantly correlated with the perceived social support for HF from friends (r=-23, 
p=0.015, n=115) and also showed a weak (marginally significant) positive correlation with 
negative outcome expectations about HF (r=0.18, p=0.048, n=115).  The care scores of both 
mothers and fathers were negatively and significantly correlated with the BMI scores of their 
children (mothers: r=-0.22, p=0.017, n=115; fathers: r=-0.24, p=0.008, n=112). 
3.4.3. Comparison of the SG and SPG Student Respondents  
Students from the SPG, which was successful in recruiting parental participation, and students 
from the SG whose parents did not participate, were compared to determine if there were 
differences in the two samples (Table 1).  The SG sample was slightly more racially diverse, 
including several African Americans, relatively numerous Asian/Pacific Islanders, and two 
Native Americans.  They also included a higher proportion of seniors and a smaller fraction of 
freshmen, when compared to the SPG subjects.  Proportions of sophomore and junior students 
were very similar in both groups. 

When SCT and behavioral variables were compared, the SG and SPG students were 
remarkably similar to each other. Mean scores for the two student groups were nearly identical 
for all 17 evaluated variables (Figure. 3). There were no significant differences between scores 
for 15 out of 17 tests (Table 6) and none for any variable after the Bonferroni correction was 
applied. 

The two groups of students were also evaluated in terms of perception of the parenting 
styles of their parents.  Regardless of gender, the responding parents (PG subjects) were 
perceived by their children (SPG subjects) as slightly less controlling and more caring than the 
parents who did not respond.  This subtle difference, which represents a slight shift toward a 
stronger “optimal bonding” (Figure 4), was observed for fathers and mothers.  It is noteworthy 
that all parents, those who responded and those who did not, were on average classified within 
the “optimal bonding” quadrant of the plot, with mothers and fathers perceived as comparably 
controlling by their college children and mothers perceived somewhat more caring than fathers. 
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Only in the case of mothers, the observed shift between non-responding and responding 
parents was statistically significant (Table 7).  The lack of significance for fathers may be due to 
the small sample size (n = 28).  
 
3.5. Discussion 
When daily percent of total calories from fat, daily servings of fruit and vegetable, daily fiber 
intakes, physical activity expressed by Godin score, and BMI were analyzed in student-parent 
pairs, there was no correlation in any of the cases.  A similar picture emerged when distribution 
of the behaviors and BMI were compared between the groups. 

The only exception involved fruits and vegetable, where similar percentages of the PG 
and SPG respondents were classified in low, average, below recommendation and recommended 
number of serving.  It is possible that independently the two groups behaved similarly, especially 
when considering that there was no correlation for the student-parent pairs.  In PG and SPG, the 
proportion of participants who consumed the recommended 5 servings of fruit and vegetables 
was lower than estimated nationally (30).  According to the CDC, the proportion of people who 
consumed 5 or more servings in the 18-to-24 age category was 25.5%.  In the age groups from 
35 to 64 years, the proportion was 29.3%.  In contrast, in this study, the SPG (18.3%) and PG 
(16,8%) percentages of subjects meeting the recommendations were both notably lower.  
Interestingly, a recent ACHA-NCHA (9) study assessing consumption of fruit and vegetable in 
college populations reported an even lower percentage of students (5.2%) that met the 5-per-day 
recommendation.  The discrepancies between national surveys and the current study may have 
arisen from different factors such as use of different instruments and basic differences in sampled 
population.  That limitation has to be considered in all comparisons in diet or physical activity 
made between this study and any other observational study.  Nevertheless, both the ACHA-
NCHA (9) study and this study consistently suggest that a substantial majority of college 
students does not meet recommendations set by USDA in MyPyramid (31). 

Low fruit and vegetable consumption may have also contributed to the low fiber in both 
groups, where 86% of parents and 64.3% of students did not meet ADA recommendation for 20 
to 35 grams of fiber per day.  Previous studies conducted with adults and children indicated that 
diets low in fruit and vegetables and higher in fat also tended to be low in fiber (32). 

Percentage of calories from fat was significantly higher for students than their parents.  
For the SPG subjects, 50.5% of respondents were in high and very high fat category (more than 
35% calories from fat).  In contrasts, only 29.9% of their parents consumed more than 35% of 
calories from fat.  A nationally representative survey indicated that younger segments of the 
adult population (20 to 39 years old) have a slightly lower contribution of fat in total calories 
(32.4%) than older groups from 40 to 59 years old (32.8% of calories from fat), but in the sample 
of subjects evaluated here the opposite was the case.  This is not surprising, when considering 
that although national trends indicate decrease in total and saturated fat contribution to the total 
calories consumed in a day, data specific to the college population suggest that the physical and 
social environments associated with campus life may play a role in increased dietary fat 
consumption  (33).  One of the contributing factors was related to care packages students 
received from parents or food purchased by parents during visits to campus.  Food purchased by 
parents had more fat and calories per serving than foods purchased by students themselves (6).  
Students’ dietary patterns change while living on campus, with an increase in calories from fat 
with simultaneous decrease of total calories (34).  College campuses were also reported as highly 
conducive to eating junk food and snacks (35).   
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Physical activity of the surveyed students and parents differed notably from national-
level estimates.  The SPG participants self-reported notably higher levels of physical activity 
(75.2% of the subjects met ACSM recommended levels) than estimated nationally for young 
people between 18 and 24 years in age (59.6%) and for college students (45.9%) (9).  In contrast, 
only 37.7% of the responding parents of the SPG subjects met the recommended activity level, a 
proportion notably below the national estimates (47.8%) for adults between 35 to 64 years in 
age.  

BMI distributions for both groups were favorable when compared with the national 
averages for adults and college students.  In the overweight and obese categories, the SPG 
subjects were 4.3% and 8.4% below averages reported for the national college surveys, 
respectively (9).  The PG subjects were 5.3% below the national average in the overweight 
category and 18.4% below the national average in the obese category for adults 40 to 59 years 
old (36). Sample of population represented in this study was not very ethically diverse with most 
of participants in SPG and PG were white (90.7% students and 92.4% parents), higher SES status  
(73.8% of PG with 4 year college and 59.3% income more than $110,000 per family). In studies 
conducted with diverse populations individuals belonging to those groups were usually 
associated with healthier BMI status than any other ethnic or SES group (36-38). 

Several factors may have influenced students and parents and resulted in the lack of 
correlation in behaviors between the two groups.  Possibly the most important was the college 
environment.  Universities provide a wide array of opportunities for physical activity, including 
club and intramural sports, open access to many sport facilities (part of mandatory student fees), 
grounds that have infrastructure for diverse aerobic activities (biking and walking paths), and 
academic courses that provide instruction in different sport and fulfill some of academic 
requirements.  Students may also be under stronger influence of different social support group.  
It has been documented that in college peers groups impart stronger physical activity influence 
and such may also increase with college seniority whereas parental influence on the activity 
diminished (39).  An additional factor that may also play into higher rates of activity among 
students is sufficient amount of free time to engage in activities other than required by academic 
programs (20). 

It has been demonstrated that optimal parenting style (more involved and less restrictive) 
results in stronger associations between parenting and positive health behaviors (40,41).  An 
overwhelming majority of students perceived their parents to be caring and not very controlling.  
Therefore, high levels of physical activity and a high percentage of SPG subjects in the normal 
BMI category (76.3%) may both reflect optimal parenting practices of the students’ parents (42).  
Moreover, the “care” score of mothers and fathers correlated negatively and significantly with 
BMI.  The “control” score of mothers on the other hand was negatively correlated with friends 
support of HF and positively with negative outcomes for HF, possibly reflecting diminished 
abilities of more controlled students to overcome barriers.    

Correlations of self-regulation, self-efficacy and positive outcome expectations in HF 
category were not high, but significant for student-parent pairs.  Similarly, in PA category self-
regulation, self-efficacy, and negative outcome expectations were significantly correlated, but 
the strength of the correlation was relatively low in all cases.  The highest of all correlations was 
observed for social support for PA from family.  Considering an increase in physical activity 
among US population (43), particularly among the white ethnic group (90.7% of SPG and 92.7% 
of PG of participants) and college graduate (89% of PG subjects), the high levels of perceived 
social support from family may have been a consequence of the positive trends in the number of 
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people who are physically active.  This positive outcome may also reflect multiple efforts 
implemented in the last decades in US to increase societal awareness of connections that exist 
between physical activity and health (1).  At the same time, there was no correlation of social 
support for PA from friends.  The lack of significance of friends’ social support may have been 
an artifact of gender distribution of the sample (75.4% females in SPG and PG groups).  Social 
support for PA from family has been shown to be more important to females (44,45), whereas 
friends’ support was associated in research to be a salient factor for males (46).  When the 
analysis for mother-daughter pairs were conducted the social support for PA from family 
increased (r=0.57, p<0.0001, n=62).  Also, the mother-daughter comparisons represented the 
only case where behavioral correlations between parents and children were observed in this 
study (Godin score, r=0.31, p=0.012, n=62). 

Previous studies indicated that physical activity self-efficacy may be directly related to 
changes in behavior and may also be mediated by self-regulation (19).  Although in the present 
study the PG had low rates of activity and SPG had high rates of activity, it is possible that the 
correlation of both SCT variables between the two groups was indicative of positive changes in 
physical activity, even if not reflected in the absolute values of the Godin score.  Since the 
current study did not collect information about PA of students before college or parents in the 
near past it is impossible to determine if SCT variables represented beliefs shared by parents and 
students over the previous years and the change in behavior is result of the college environment 
or parents were in the process of increasing their PA self-efficacy and self-regulation but their 
PA behaviors had not yet increased.   

Similar observations can be made for self-efficacy for healthier food choices, where 
belief in ones ability to perform was mediated by self regulatory strategies of planning and goal 
setting, further strengthened by positive outcome expectations of taste and the cost of food (17).  
The observed correlations of self-efficacy, self-regulation and positive outcome expectations for 
HF in student-parent pairs may have resulted from a broader understanding of HF, which 
included whole grains, diet beverages, and breakfast consumption.  The lack of correlation for 
the behaviors may have resulted from choices of instruments for recording fruit and vegetable, 
fiber, and fat consumption, which did not capture all other food categories measured by the SCT 
instrument.  The influence of the campus environment may also have affected student behaviors.  

Although some studies have compared specific behaviors for adults/parents and young 
adults/college students (conducted for each group separately) or evaluating influences of 
personal characteristics and beliefs on dietary and physical activity patters (47-50), there are no 
published studies that evaluate the diet and physical activity behaviors and SCT variables of 
student-parent pairs.  One study approached the problem of behavior comparison jointly for 
student and parents but participates were sharing the same household and only 30 pairs of 
students and parents participated (51).  Findings of that study were very different from those 
reported here.  The only similarity involved significant differences in BMI, which was lower for 
students and higher for parents.  Other variables such as energy balance and physical activity did 
not differ between students and parents (51). 

A more comprehensive approach was used by Lau and colleagues (39) in a study where 
behaviors and beliefs (barriers and benefits) were compared in student-parent pairs during 
transition to college and in college.  Lau observed that college students had dietary behaviors 
significantly worse than parents, but better physical activity habits than parents.  In the current 
study the PA for students was also higher for students than their parents.  Fat intakes were higher 
for students but at the same time they had better intakes of fiber than parents.  In the Lau study, 
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parents and student approach to benefits and barriers of specific behaviors were very similar 
though three years of college.  Lau and colleagues demonstrated that consistency in performing 
behavior by parents, education from parents, and parents own beliefs had the strongest impact in 
influencing child behavior and beliefs; these associations were strongest for simpler behaviors 
such as the use of car seat belts.  

The discrepancy in correlation of specific SCT variables between students and parents 
and the lack of associations between behaviors may also reflect the influence of public and 
private programs and initiatives that focused on nutritional knowledge and benefits of regular 
physical activity.  Young people who are currently in college grew up in a society aware of the 
health benefits related to regular physical activity (1) and of preventive benefits against  many 
diseases, including cancer, resulting from consumption of fruits, vegetables and whole grains 
(52,53).  Parents may have been aware of the association between fat intake and cardiovascular 
health and the particular importance of reducing fat in the diet at older age (54).  The significant 
differences in fat consumption between PG and SPG subjects may represent an increasing public 
awareness of the problem, with parental trends observed being similar to national US trends (33).  
The different health related information introduced to the US population over the past few 
decades focused on specific aspects of health and were not always introduced in the most 
effective ways therefore only some groups may have learned about benefits of prevention or 
adoption of specific habits.  It has been documented that health related publication and 
knowledge requires customized methods of introduction and maybe accepted by population at 
different rate (55-57).    

In the current study there were no significant differences in SCT variables, BMI and 
behaviors between students whose parents responded and students whose parents did not 
respond.  Students in the SG group were slightly older but the age or academic seniority did not 
affect the way they thought about their physical activity and diet and it did not affect their 
behaviors.  The only difference between the two groups occurred at the level of “care” from 
mother perceived by students.  The SG students viewed their mothers as less caring.  Since in the 
SPG the care from mothers was significantly related to BMI and independently from father care 
it would be a valid research question to investigate further how styles of parenting may affect 
BMI, physical activity and diet behaviors in larger population with equal participation from both 
genders.  Still, the overall similarity may allow for cautious generalizations of the findings, 
which can be broadened, to the entire group of participating students.  

All data collected for the project were self reported which may have introduced bias or 
errors.  Additionally, parents who responded to the survey may have been more interested in the 
topic than other parents, but considering diversity in responses and no tendencies toward optimal 
values in behavioral variables, such bias appears unlikely.   
 
3.6. Conclusions 
In a population of college students paired with their parents there were significant associations 
for self-efficacy and self-regulation for HF and PA.  Additionally, weak-to-moderate, but 
significant positive correlations were observed for positive outcome expectations for HF and 
negative correlation for negative outcomes in PA.  The strongest correlation occurred for social 
support of family in PA, but there was no observed correlation for social support of PA from 
friend.  The lack of correlation may have resulted from smaller proportion of participating males 
since importance of friends as a support group was reported to be stronger for that gender and 
from new peer group that may have been source of support.  When only mother-daughters pairs 
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were analyzed for correlations of the SCT variables, all association (except self-regulation for 
HF) were stronger despite reduction in sample size resulting from gender restriction.  The female 
pairs also showed the only behavioral association between parents and children (a positive 
correlation of PA habits estimated by Godin scores).  

Differences in behaviors and lack of correlations resulted, most likely, from a number of 
different influences.  In the case of food choices, where low fat diets were more common among 
parents, the patterns may represent national trends and influences on those trends.  Higher fat 
intakes in students’ diets may have resulted from college food environment, which has been 
show to contribute higher fat diets with more snack and junk foods.  PA behaviors of college 
students on the other hand may also result from environmental factors of college campus, which 
was more conducive to PA and from social environment of new peers who may have stared 
impressing their behaviors.  Parental care from both parents was associated with the lower BMI 
among students.  

Research programs with adequate participation from both genders in parent and children 
groups are needed to further examine associations of behaviors and the SCT variables, as well as 
a broader representation.  Furthermore, longitudinal projects where it would be possible to 
observe changes due to changing environment, capabilities and other SCT factors are needed to 
fully understand the complex processes that result in specific behaviors for parents and students 
alike during transition from high school and post-graduation.   
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Tables and Figures  

Figure 1. Chronological steps in subject recruitment and resulting number of participant and 
response rates for each group of students.   
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Table 1. Demographic characteristics of the students whose parents did not respond (SG), the 
students whose parents responded (SPG), and the responding parents (PG).  
 

Group of Interest SG 
 n (%) 

SPG 
n (%) 

PG 
n (%) 

Male 87 (30.4) 29 (24.6) 29 (24.6) 
Female 199 (69.6) 89 (75.4) 89 (75.4) 
     Ethnic diversity     
White 228 (79.7) 107 (90.7) 109 (92.4) 
Black/African 
American 9 (3.1) 0 (0) 0 (0) 
Asian/ Pacific Islander 32 (11.2) 8 (6.8) 8 (6.8) 
Native American 2 (0.7) 1 (0.8) 0 (0) 
Other and undeclared 15 (5.2) 2 (1.7) 1 (0.8) 
     BMI*    
Underweight 11 (3.9) 6 (5.1) 1 (0.8) 
Normal weight 203 (71) 90 (76.3) 59 (50.0) 
Overweight 55 (19.2) 19 (16.1) 36 (30.5) 
Obese 10 (3.5) 3 (2.5) 21 (17.8) 
Not identified 7 (2.4) 0 (0) 1 (0.8) 
     Academic level     
Freshmen 78 (27.3) 36 (30.5)  
Sophomore 105 (36.7) 45 (38.1)  
Junior 65 (22.7) 27 (22.9)  
Senior 34 (11.2) 10 (8.5)  
Not identified 4 (1.4) 0 (0)  
     Education level    
High school or below   13 (11.0) 
2yr college   18 (15.3) 
4yr college/BS   50 (42.4) 
MS/MA   31 (26.3) 
PhD/MD/above   6 (5.1) 
     Family income    
Below $70,000   15 (12.7) 
$70,000 to $110,000   28 (23.7) 
Above $110,000   70 (59.3) 
Not identified     5 (4.2) 

*BMI as define by CDC for adults 
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Table 2. Mean scores for each constructs of SCT in category of healthier foods (HF) and 
physical activity (PA) for parents (PG) and students (SPG).* 

  

Social 
support 

FAMILY  
Mean ± SD 

(range) 

Social support 
FRIENDS 

 Mean ± SD 
(range) 

Self regulation 
Mean ± SD 

(range) 

Self efficacy 
 Mean ± SD 

(range) 

Outcomes 
expectations 
POSITIVE 
Mean ± SD 

(range) 

Outcome 
expectations 
NEGATIVE 
Mean ± SD 

(range) 
Healthier foods      
Parents 
  

3.76 ± 0.60 
(2.06-4.88) 

3.31± 0.58 
(1.88-4.62) 

3.24 ± 0.69 
(1.55-4.78) 

70.74 ± 16.22 
(20.32-98.71) 

4.32 ± 0.61 
(1.80-5.00) 

2.42 ± 0.72 
(1.00-4.46) 

 
Students 
  

3.35 ± 0.74 
(1.00-5.00) 

2.68 ± 0.67 
(1.00-4.88) 

3.37 ± 0.72 
(1.16-5.00) 

74.19 ± 15.98 
(19.68-100) 

4.24 ± 0.69 
(1.00-5.00) 

2.62 ± 0.75 
(1.00-4.69) 

 
Physical activity       
Parents 
  

3.79 ± 0.68 
(1.78-5.00) 

3.39 ± 0.60 
(1.89-5.00) 

2.73 ± 0.75 
(1.09-4.54) 

63.52 ± 17.40 
(4.34-100) 

4.21 ± 0.53 
(3.00-5.00) 

2.58 ± 0.70 
(1.00-4.36) 

 
Students 
  

3.41 ± 0.80 
(1.22-5.00) 

3.50 ± 0.62 
(1.22-5.00) 

3.06 ± 0.69 
(1.09-5.00) 

68.37 ± 16.27 
(2.17-97.83) 

4.12 ± 0.73 
(1.00-5.00) 

2.70 ± 0.73 
(1.09-5.00) 

*Mean values based on sums of several variables (different for each construct of each category), which ranged in 
possible values from 1 to 5; self-efficacy scores ranged from 0 to 100.   
 

 

Table 3. Spearman rank correlation for SCT constructs between parents (PG) and students (SPG) 
analyzed separately for healthier food (HF) and physical activity (PA). 

  

Social support 
from 

FAMILY 

Social support 
from 

FRIENDS 

Self 
regulation Self efficacy 

Outcomes 
expectations 
POSITIVE 

Outcome 
expectations 
NEGATIVE 

Healthier foods      
r 0.15 -0.09 0.33 0.37 0.21 0.14 
p 0.1 0.34 0.0004** <0.0001** 0.03* 0.15 
n 110 110 110 110 110 110 

Physical activity      
r 0.42 -0.03 0.34 0.27 0.13 -0.22 
p <0.0001** 0.74 0.0003** 0.004** 0.19 0.02* 
n 109 108 109 108 106 106 

*tests significant at a = 0.05 
**tests significant for the Bonferroni-corrected a = 0.05/12 = 0.0042; r – Spearman correlation coefficient, p – 
probability value, n – number of parent-student pairs 
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Table 4. Parents (PG) and students (SPG) grouped according to fat, fruits and vegetable, fiber 
and Godin scores. 

PG - Parents n(%) SPG - Students n(%) Variable Group 
Males Females Total Males Females Total 

1 - very high 0(0) 4(3.7) 4(3.7) 5(4.3) 9(7.8) 14(12.2) 
2 - high 12(11.2) 16(15.0) 28(26.2) 14(12.2) 30(26.1) 44(38.3) 
3 – US average 9(8.4) 35(32.7) 44(41.4) 6(5.2) 30(26.1) 36(31.3) 

Percentage 
of calories 
From fat* a 

4 - low 5(4.7) 26(24.3) 31(29.0) 4(3.5) 17(14.8) 21(18.3) 
1 - low 12(11.2) 22(20.6) 34(31.8) 12(10.4) 29(25.2) 41(35.7) 
2 – US average 5(4.7) 24(22.4) 29(27.1) 8(7.0) 16(13.9) 24(20.9) 
3 - below recommended 6(5.6) 20(18.7) 26(24.3) 5(4.3) 24(20.9) 29(25.2) 

Daily fruit and 
vegetable 
servings a 

4 - recommended 3(2.8) 15(14.0) 18(16.8) 4(3.4) 17(14.8) 21(18.3) 
1 - below ADA 
recommended 18(16.8) 74(69.2) 92(86.0) 11(9.6) 63(54.8) 74(64.3) 
2 – ADA recommended 8(7.5) 7(6.5) 15(14.0) 18(15.7) 23(20.0) 41(35.7) 

Daily grams of 
dietary fiber* b 

3 - above ADA 
recommended 0 0 0 0 0             0 
1 - below ACSM 15(14.2) 51(48.1) 66(62.3) 7(6.0) 22(18.8) 29(24.8) Godin physical 

activity score* c 2 - at and above ACSM 11(10.4) 29(27.9) 40(37.7) 29(24.8) 59(50.4) 88(75.2) 
* statistically significance difference in distribution of average number of individuals between groups of PG and 
SPG; Log-likelihood Chi-square Test (α = 0.05). 
a Fat, fruit and vegetable groups were determined by online program used for the analysis. 
b Fiber groups were determined on ADA recommendation for fiber consumption. 
c Godin groups were determined based on ACSM recommendation applied to Godin Leisure Time Exercise 
Questionnaire. 
 

 

Table 5. Spearman rank correlation for dietary variables, physical activity and BMI values of 
students (SPG) and their parents (PG). 

  

Fat  
[daily % of total 
calories from fat] 

Fruit and vegetable 
[daily number of 

combined servings]  

Fiber 
 [grams per day] 

Godin 
scores BMI [lb/in2] 

r -0.005 -0.012 -0.044 0.066 0.015 
p 0.96 0.90 0.65 0.5 0.87 
n 107 107 107 107 117 

*test significant at a = 0.05; r – Spearman rank correlation coefficient, p – probability value, n – number of parent-
student pairs 
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Figure 2. Distributions of parental care and control as perceived by their college children 
(SPG)*.  

 

*Optimal parenting has been defined as scores above 7.5 for “care” and below 7.5 for “control”. In the group of 118 
parents 86 of mothers and fathers (76.8%) were classified in the optimal parenting category. 
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Table 6. Comparison of students of non-responding parents (SP) and students of responding 
parents (SPG) for SCT constructs and behaviors.  

SG SGP χ2 homogeneity 
test No. of the 

variable on the 
Figure 3 

Variable of Interest 

n Mean 
score* n Mean 

score* χ2 p 

 Food variables       
1 Social support from family 278 3.31 118 3.46 1.04 0.30 
2 Social support from friends 278 2.70 118 2.66 0.00 0.99 
3 Self-regulation 280 3.36 118 3.40 0.78 0.38 
4 Positive outcomes 280 4.23 118 4.25 2.59 0.11 
5 Negative outcomes 279 2.67 118 2.51 5.38 0.02** 
 Self-efficacy 279 73.61 118 75.58 1.74 0.19 
        
 Physical activity variables       
6 Social support of family 280 3.34 118 3.57 3.87 0.05** 
7 Social support of friends 280 3.51 118 3.49 0.21 0.65 
8 Self-regulation 280 3.05 118 3.09 0.04 0.84 
9 Positive outcomes 279 4.15 117 4.06 2.74 0.10 

10 Negative outcomes 278 2.73 116 2.65 0.13 0.72 
 Self-efficacy 278 68.10 116 69.01 1.93 0.16 
        
 Behaviors       

12 Fats 279 2.52 118 2.44 2.05 0.15 
13 Fruits and vegetables 280 2.65 117 2.74 0.92 0.34 
14 BMI 281 23.14 115 22.77 0.75 0.39 
15 Godin score 281 62.42 115 59.05 0.51 0.47 
16 Fiber 281 18.36 115 18.28 0.25 0.62 

*Mean scores calculated from the sum of possible range from 1 to 5 with an exception of self-efficacy where 
possible scores range from 0 to 100. 
**Bolded p values mark statistical tests significant at a = 0.05. None of the tests is significant after the Bonferroni 
correction is applied (a = 0.05/17 = 0.0029). 
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Figure 3. Comparison of SCT, diet and physical activity behavior for SP and SPG subjects.  

 

 

 

A. Variables measured by HBQ with the exception of self-efficacy. HF constructs: 1 – social support from family, 2 
– social support from friends, 3 – self regulation, 4 – positive outcome expectations, 5 – negative outcome 
expectations. PA group are 6 -10  in the same order as HF variables. B. Behavioral variables and BMI: 12 – fat, 13 – 
fruit and vegetable, 14 – BMI, 15 – Godin score, and 16 – fiber. 
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Table 7. Comparisons of parenting styles for participating vs. non-participating parents. 
 

Two sample Wilcoxon 
test with normal 
approximation 

Two sample t-test with 
Satterthwaite correction for 

unequal variances Group of Interest 
Number 

of 
subjects 

Mean 
score** 

Z p t p 

Control       
Fathers who did not respond 276 3.94 
Fathers who did respond 29 3.64 

0.73 0.46 0.50 0.622 

Mothers who did not respond 276 4.43 
Mothers who did respond 89 3.78 

1.17 0.24 2.21 0.028* 

Care       
Fathers who did not respond 276 10.11 
Fathers who did respond 29 11.14 

1.86 0.063 1.76 0.087 

Mothers who did not respond 276 12.21 
Mothers who did respond 89 12.94 

2.34 0.019* 2.53 0.012* 

*tests significant at a = 0.05. 
**Mean scores calculated as an average of sum of five different variables for each category with values ranging 
from 0 to 3.  The higher score for each category represented higher perceived value for care and for control with 
score 15 being maximal for each.  
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Figure 4. Shift in average “control” and “care” score for mothers and fathers when comparing 
those parents who responded to the survey with those who did not. 

 

The data plotted in the reference frame of Parker’s two dimensions that define four quadrants of the Parental 
Bonding Instrument 
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CHAPTER 4 
 

Social Cognitive Theory Framework Employed to Isolate Salient Factors of Physical Activity 
and Dietary Habits of College Students 
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4.1. Abstract  
Objective: Physical activity and dietary behaviors are reported to have different influences 
arising from internal and external factors.  The scarcity of research relating these two behaviors 
to Social Cognitive Theory (SCT) variables in college populations motivated this research 
project. Social support, self-efficacy, self-regulation, and outcome expectations were measured 
in relation to fat, fruit and vegetable, fiber consumption, and physical activity level.  
Participants and Methods: During spring semester 2009 students from a large university, 
enrolled in two different courses (representing science and health nutrition majors, respectively), 
were invited to participate in a cross-sectional survey. From the pool of 288 students, 177 
responded to a paper-and-pencil survey (61.5% response).  Questions used the measure SCT 
variables were previously tested in college students. For the main analyses Spearman rank 
correlation and multivariate regression were used.   
Results: Students enrolled in at least one health/fitness course, during their college tenure, had 
statistically higher Godin scores (p=0.014) and were influenced by self-regulation, outcome 
expectations, and support from friends. Physical activity in students who never enrolled in health 
courses was most influenced by friends’ support, home exercise equipment, and outcome 
expectations. The three dietary behaviors were influenced by self-regulation and self-efficacy.  
Conclusions: Self-regulation was the most often associated with dietary and physical activity 
behaviors but its influence was related to previous acquisition of basic skills/knowledge in the 
area of nutrition and/or exercise.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
KEYWORDS: college students, environment, self-efficacy, self-regulation, social support, 

outcome expectations, behavioral capabilities, diet, physical activity 
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4.2. Introduction 
College students are not an exception to the general dietary and physical activity trends observed 
among the US population: they tend to consume more fat and more fast food than young people 
before college (1,2), they include fewer fruit and vegetables in daily meals (2), and their physical 
activity decreases with academic progress and tends to be low (3,4). 

These age-related changes in food and activity patterns may negatively influence health.  
The independent indicator of possible negative health outcomes, most often observed and used in 
epidemiological studies, is body mass index (BMI).  BMI increases during the college years 
(4,5).  Population studies also report that the age group from 18 to 29 years, which includes 
college students, has that most dramatic increase in BMI among all age groups (6,7).  Other 
health indicators also suggest that negative changes in health behaviors, among them dietary 
patterns and decrease physical activity, may influence cardio-vascular health even at an early 
age.  Atherosclerotic lesions have been found in adolescents as early as aged 15 to 19, and a 
significant increase was observed when the findings were compared with the older group of 
adults from 30 to 34 years in age (8).  It may suggest that even very early patterns of diet and 
physical activity may set stage for later health complications. 

Studies conducted with college students are not conclusive regarding the relative 
importance of various factors that may affect their physical activity or dietary habits.  For 
example, self-efficacy, a potentially important factor, has been listed as a predictor of these 
healthful habits (9), but it has also been listed as not having any influence on behaviors of 
college students (10).  Similarly, the subject’s knowledge has been mentioned as having and not 
having effect on behaviors, and sometimes having only impact on behaviors requiring less 
complex decisions (11,12).   Social support may vary in importance depending on gender and 
ethnic group (13).  Additionally, some researchers argue that different health behavior patterns 
may cluster (e.g., individuals who are physically more active may also have better dietary 
patterns (2,14,15), while others argue that all health behaviors develop independently (16). 

A detailed assessment of influences that may affect the college-age segment of the 
population, carried out with adherence to standardized method of conducting studies with use of 
health behavior models, may increase knowledge about this socially and economically important 
demographic group.   

The goal of this project was to examine multiple variables related to internal and external 
factors that may have influenced diet and physical activity of college students enrolled in 
undergraduate courses at a public university.  Observations were framed by Social Cognitive 
Theory (SCT) to allow for a rigorous analysis and for comparison with other studies.   
 
4.3. Methods  
4.3.1. Subjects 
Students enrolled in two different undergraduate courses at a large public university in the 
central Atlantic part of US were recruited to participate in a cross-sectional survey research 
project.   One of the courses was offered at freshman level and was required for geology majors 
but open to all university students.  The other course was offered at sophomore level and 
restricted to nutrition majors.  The recruitment and completion of the project took place in 
February and March of 2009.  Students were asked to complete a series of paper and pencil 
survey instruments that were available to them through each course webpage.  All students were 
eligible to participate.  Upon submission of the survey, investigators collected signed consent 
forms granting/denying subjects’ permission to use their data in the research project.  As part of 
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the project design, the participating students could use the project to earn extra credit points (3 
and 4% of total points) for each course, but they did not have to agree to have their information 
used by the researchers.  The Institutional Review Board approved the research protocol. 
4.3.2. Questionnaires 
Demographic questions were used to collect information about academic level (e.g.: freshmen, 
etc.), self-reported height and weight, smoking habits (“are you a smoker” and “if you are a 
smoker how many cigarettes do you smoke per day”), place of residency at the time of the 
survey (“do you reside on campus or off campus”), sport participation history (“have you been 
an athlete in high school” and “are you an athlete in college” at any of the three levels: 
intramural, club or collegiate), PA preference (“are you more likely to exercise” or “are you 
more likely to participate in sports and games”), and history of enrollment in any health or 
fitness related courses while at the university.  Additionally, information about gender, age, and 
race were collected (instrument Appendix B, page 91). 

The SCT constructs used in the project include environment, behavioral capability, 
outcome expectation, self-regulation and self-efficacy.  Constructs and specific variables are 
summarized in Table 8.  The instruments provided to all subjects were identical and contained 
eight documents.  The instruments used in the project have been previously used and tested in 
college populations.  The Health Beliefs Questionnaire (HBQ) was used to collect information 
pertinent to self-efficacy, self-regulation, positive and negative outcome expectations, and social 
support from family and friends for healthier food (HF) category and physical activity (PA) 
category, separately (17-22).  With the exception of self-efficacy, all other listed variables were 
measured on the scale from 1 to 5 with 5 being indicative of the strongest beliefs.  Each variable 
was calculated as a mean of multiple items specific to each construct.  Self-regulation had 18 
questions for HF and 11 for PA, positives outcome expectations had 10 HF items and 11 PA 
items, and negative outcome expectations had 13 HF items and 11 PA items.  Social support was 
measured separately for family and friends using 16 items for HF and 9 items for PA.  The self-
efficacy construct was the only one measured on the scale from 0 to 100, with 100 indicating 
greatest self-efficacy.  For the HF category, a total of 31 items were combined to compute the 
final score.  For the PA category, there were 23 items (Appendix B, page 93).   

The Parental Bonding Instrument (PBI) was used to measure “control” and “care” from 
mothers and fathers separately 5 questions assessing control and five for care (23, Appendix B, 
page 106).  The 4-point scale for each question (from 0 to 3) was reverse coded for “control”, so 
that the value of 15 represented the strongest level of control. A score of 15 for “care” indicated 
to greatest level of care.  The “optimal parenting” category was defined as both parents with 
“care” score at or above 7.5 points and “control” at or below 7.5 points.   

The Health Knowledge Inventory (HKI, Appendix B, page 102) was a shortened version 
of the full HKI (24,25), in which only nutrition and physical activity related questions were used.  
The HKI questionnaire had a multiple choice quiz format with 10 questions for each category.   

The Environment Related to Physical Activity questionnaire (26) included an extensive 
list of variables that may have influenced subjects’ PA at home (15 items), in the neighborhood 
(4 positive and 4 negative items), and on the most traveled roads (e.g., convenient facilities, like 
dance studio) (18 items).  The variables were related to sport equipment and facilities as well as 
neighborhood characteristics.  The total number of elements in each environment was added up 
and used as a sum of score for each category (Appendix B, page 105).   
 Food screeners (27, Appendix B, page 109) were used for assessment of total fat, fruit 
and vegetable, and fiber intake.  Students completed paper copy of the on-line survey.  Data were 
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subsequently entered into a web program (NutritionQuest) and divided into appropriate 
categories for the two food groups and fiber.  Fat consumption was classified into four groups 
according to the percentage of calories from fat: 1 – “very high in fat, probably 40-50% of total 
calories”, 2 – “quite high in fat, higher than the U.S. average of 35% of total calories”, 3 – “like 
most Americans, between 30% and 35% of total calories”, and 4 – “intake of fat is low, less than 
30% of calories”.  Similarly the fruit and vegetable categories were organized as: 1 – “fewer than 
3 servings a day”, 2 – “like most Americans, fewer than 4 servings a day”, 3 – “around 4 
servings a day”, and 4 – “recommended minimum of 5 servings a day”.  Fiber intakes were 
provided in grams by the on-line analyses and later divided into three categories according to 
daily fiber consumption recommended by ADA (28).  The following categories were used for 
fiber: 1 – below 20 grams, 2 – above 20 grams.   
 The Godin Leisure-Time Exercise Questionnaire (29, Appendix B, page 108) was 
used to assess physical activity habits.  Survey results were entered into an excel calculator tool 
provided with the questionnaire and Godin score was calculated.  The questionnaire was used in 
combination with the Physical Activity Readiness Questionnaire (PAR-Q) (30, Appendix B, 
page 107).  The PAR-Q was incorporated to determine if health limitations may have influenced 
exercise habits.  For some analyses, subjects were grouped into two categories by Godin score 
using 45 as a dividing number.  The cutoff score of 45 was determined by applying 2007 ACSM 
(31) recommendation to the Godin Leisure-Time Exercise Questionnaire.  All subjects with 
scores below 45 were classified into the “Below ACSM recommendations” group and all with 45 
and above into “At and above ACSM recommendations”. 
4.3.3. Statistical Methods 
The results derived from the surveys represent a mixture of several different types of data, 
including continuous, discrete, and categorical variable.  The data were first explored using 
simple descriptive univariate parameters (mean, median, standard deviation) followed by 
univariate and bivariate statistical tests designed to evaluate pertinent null hypotheses.  Because 
many variables were discrete and non-normally distributed, statistical analyses were based 
primarily on non-parametric, rank based methods such as Kruskal Wallis Test (non-parametric 
ANOVA) or log-based parameters (e.g., Log-likelihood chi-square).  Bivariate analyses 
employed the rank-based Spearman correlation coefficient.  The Tukey’s experimentwise 
confidence intervals were used to evaluate pairwise differences between multiple groups 
included in the single analysis.  Multiple regression was applied to evaluate influence of SCT 
variables on Godin score.  However, in the case of dietary habits, which represented categorical 
variables (except for dietary fiber), multiple regression could not be applied, and the Spearman 
rank-correlation analyses were used instead on a case-by-case basis.   Statistical significance was 
set at α= 0.05 for all analyses.  When appropriate, Bonferroni correction for multiple tests was 
applied to make the outcomes of the analyses appropriately conservative.  SAS/STAT proc 
statements, including UNIVARIATE, ANOVA, CORR, NPAR1WAY, REG, were used to 
conduct all the analyses and generate statistical outputs (32). 
 
4.4. Results 
Two hundred eighty eight students were eligible to participate in the study and 177 signed 
consent form to release information (61.5% response rate).  Participant age ranged from 19 to 22 
years old, with mean age of 20.5±0.8years, median and mode at 21 years.  Majority of subjects 
were women.  White participants dominated, with all other ethnic groups representing <10% 
each.  Over half of the subjects were sophomores, followed by juniors (Table 9).  Almost three-
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fourths of respondents were normal weight, and less than five percent were obese (33).  The 
Godin score at or above 45, which was representative of being physically active at level 
recommended by ACSM, was achieved by 67.6% of surveyed students.   Only about five percent 
of respondents reported smoking.   A majority of students (n=137, 77.4%) declared to have 
academic major in areas related to health sciences: nutrition, biology with medical interests, and 
physical therapy. 

The overall Godin score for the group was high (60±27.5) and above ACSM 
recommendation but it displayed wide range from 14 to 180.  A series of analyses was conducted 
for variables related to physical activity expressed by Godin (exercise) score.  First, a set of nine 
variables was chosen as possibly important in PA (Table 10), including gender, place of 
residency, PA choice, HNI PA score, academic level, medical consideration, parenting, history 
of sport participation, and number of health related courses taken at university.  Only “history of 
sport participation” and “number of health related courses” showed any notable or significant 
association with Godin score, as evaluated using rank-based Kruskal Wallis test with chi-square 
approximation (Table 10).   

The first of them “History of sport participation” asked the respondents if they were 
athletes in high school and/or college.   The students who reported never being an athlete had the 
lowest Godin scores (47.2 average), HS athletes had higher scores (54.6 average) but lower than 
college athletes (66.5), and the differences were highly significant statistically (Table 10).  In a 
group of college athletes there were only two participants who were not HS athletes.  To further 
evaluate observed differences between the three groups, Tukey’s experimentwise tests were 
employed.  The pairwise comparisons revealed that the significant difference between students 
from the groups “Never an athlete” and “College athlete”, respectively.  The college and HS 
groups also differed.  However, “Never an athlete” and “HS athlete” groups did not differ 
significantly in terms of Godin score.  Although the subjects were instructed only to include 
leisure time activity, the scores may suggest that time of practice or scheduled games may have 
been included.   

In the second significant category, “Number of health related courses”, students listed all 
courses, which had content related to nutrition and/or physical activity/fitness and were 
completed during their tenure at the university.  Students, who took at lest one health course 
(SHC) had Godin scores on average 13.2 points higher than the students who had not taken any 
courses (SnHC), a difference significant statistically (Table 11).   

The other variables examined in this category included the following: 
1.  “Gender”, with females and males displaying nearly identical activity levels; 
2.  “Place of residency”, with students who resided on campus indistinguishable 

statistically from those who did not live in dormitories; 
3.  “PA Choice”, with preferred PA activities being “exercise” or “play sports”, were 

indistinguishable statistically from one another in terms of activity levels.  Note that in the “PA 
choice” category, the subjects were asked to declare if they prefer to exercise or participate in 
sport and games, when they need to choose between different physical activities.  Although there 
was more students who prefer to exercise, there was no difference in activity level between the 
two groups.  In this category analyses were also conduced to compare gender preferences.  An 
overwhelming majority of the female students (80.3%) selected “exercise” as their preferred 
physical activity, and only small fraction (19.7%) considered “playing sports” as more attractive.  
In contrast, only 57.8% of the surveyed male students selected “exercise” as their preferred 
choice, whereas 42.2% considered “playing sports” as more attractive.  The difference in 
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preferred PA was highly significant statistically when the two genders were compared (G=8.33, 
p=0.004, Likelihood Ratio Chi-Square Test); 

4.  “HKI” for nutrition and for physical activity separately, with students with low 
knowledge (the HKI scores of 6 or less) and those with passing or better knowledge (the HKI 
score of 7 and above) having statistically comparable Godin scores.  Note here that the maximum 
HKI on each part of the quiz (one for PA and one for nutrition) was 10 points therefore 6 was 
indicative of 60%, which is not a passing grade in college, whereas scores above 60% were 
passing grades.   Still regardless of the scores on the PA portion of HKI, there was no difference 
between the two groups in terms of the Godin scores;  

5.  The “Academic level”, with students divided into four categories according to college 
advancement, also did not resulted in significant differences in Godin score. 

6.  “Medical considerations”, with students with at least one health problem not differing 
in terms of their Godin score from those who reported “no health problems”. 

7. “Parenting style”, with students who perceived their parents to be very caring but not 
very controlling (optimal parenting) did not differ in Godin score form respondents who 
classified their parents in other parenting categories.   

The two groups of students with significantly different Godin scores (those who took no 
health related courses [SnHC] vs. those who took at least one [SHC]) were further evaluated 
using multiple regression conducted separately for each group (Table 11).   In the SHC group, all 
ten applied variables: social support from family and from friends, four environmental 
influences, positive and negative outcomes, self-regulation, and self-efficacy explained 
cumulatively less than 20% (R2=0.184) of variation in Godin score (Table 11).  The “Negative 
outcome expectations” and “Self-regulation” were the only significant variables, both showing 
negative relationship with the level of physical activity in the SHC group.  In the SnHC group, 
the combined impact of the ten variables was more notable, as they accounted for 45% 
(R2=0.449) of variation in Godin score.  The statistically significant variables in the case of the 
SnHC group were “Social support from friends”, which was positively related to the Godin score 
and, “Home environment”, and “Negative outcome expectations”, which were both negatively 
associated with Godin score (Table 11). 

Another series of analyses was conducted for SCT variables that may influence dietary 
behaviors.   Patterns for percentage of calories from fat, fruit and vegetable intake, and dietary 
fiber intake are presented in Table 12.  Self-reported fat consumption was relatively high in this 
group with 46% of all respondents consuming 35% and more of total calories from fat.  At the 
same time only 16% consumed recommended 5 serving of fruit and vegetable per day and one 
third (33.9%) reported eating fewer than 3 serving of combined fruit and vegetable in a day.  
Consequently with that observation nearly two thirds (63. 3%) of the sample did not meet 
recommended 20 grams of fiber per day.   

The food behavior variables were analyzed separately in terms of their association with 
the eight SCT variables (Table 13).  Self-regulation and self-efficacy were consistently and 
significantly associated with all three food behavior variables.   The associations were slightly 
stronger for self-efficacy particularly for fat consumption where 18% of variation in the behavior 
was explained by the SCT variable to the least strong in fiber where only 8% was explained by 
self-efficacy.  Self-regulation was very similar between the three groups of food and explained 
between 7% and 9% of variation in food patterns.  Additional SCT variables important only for 
fat consumption were: “social support from family”, positive and negative outcome expectations.  
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Negative outcome expectations were also significantly negatively correlated with fiber 
consumption.   

Food related habits were also analyzed by whether students had taken one or more health 
related courses (SHC) or had never taken a health course at the university (SnHC).   In case of 
fat, fruit and vegetable the mean represented average from the four different categories possible 
for each food behavior (Table 14).    Students who had taken a health course reported consuming 
significantly lower dietary fat and significantly greater dietary fiber.   Fruit and vegetable 
consumption was marginally higher for students who had taken a university health related 
course.   

In the group of all participating students physical activity behavior was compared 
individually with three dietary behaviors to observe possibilities of any co-occurrences.  The 
Godin score was correlated with fiber consumption.  The two behaviors were positively and 
significantly associated but the relationship was not very strong (r=0.23, p=0.002, n=173).  Due 
to the fact that fat and fruit and vegetable variables were both categorical, Kruskal-Wallis test 
was used to assess variation in Godin score across the categories of dietary behaviors.  Both tests 
revealed lack of significant association between Godin score and dietary behaviors (fat: χ2=6.39, 
p=0.09, n=173; FV: χ2=2.36, p=0.50, n=173). 
 
4.5. Comment 
Physical activity level for the surveyed students was notably higher than national-level estimates 
for the same age group.  In the sample population, 67.6% of the subjects met ACSM 
recommended levels whereas in a group of 18 and 24 year old nation-wide 59.6% young adults 
meets the recommendation and 45.9% for college students national sample (4).  Other reports 
also suggest that college graduate have higher levels of physical activity than non-college 
graduates in population wide and nationally representative surveys (34).  Participants who had 
taken at least one health related course reported a significantly higher physical activity level than 
those who had never taken such a course.  Differences in influence of the SCT variables on 
exercise behaviors were also noticeable between the two groups.  Internal factors such as self-
regulation and negative outcome expectations were more important for students who had taken a 
health course, with some influence of social support from friends.  Outside environmental factors 
like social support from friends and home environment (available exercise equipment) were most 
salient for students who had not taken such a course; negative outcome expectations were also a 
significant factor, but self-regulation did not play a significant role. 

In contrast to the current study, other projects where the SCT was also employed to 
examine physical activity behaviors the self-efficacy was most often listed as predictive of 
physical activity (13,35,36).  Self-regulation was described only in some cases as a direct 
influence on increase in physical activity (20).  Social support from friends was sometimes a 
significant variable (35) and physical home environment was also sometimes listed as an 
important influence on physical activity (26).  Negative outcome expectations, which were 
significant in both groups, SCH and SnHC, were previously observed to influence physical 
activity but not at significant level (20).  None of the previous studies reported knowledge/skills 
to be a significant factor related to physical activity level.  In one study, however (37), 
intervention based on SCT determined that a nine week internet base course lead to significant 
changes in self-regulation and knowledge regarding skills related to physical activity, the 
behavioral changes were not measured however. 
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An important distinction between students who had or had not taken a health related 
course was a difference in proportion of variability explained by the measured variables.  For 
students who had taken a course, there must have been some other influences not captured by the 
measured factors.  These other, unknown factors accounted for 80% variation in Godin score.   
These students may inherently be more interested or experienced in being physically active, 
which may be one reason they took a health course.  For students who had not taken a health 
course, SCT variables were able to explain almost half (45%) of the variation in Godin scores.  
Although many of SCT variables were measured, a few such as “situation”, “observational 
learning”, and “reinforcements” were not included and their impact is not known.  Current 
scientific literature does not provide information how any of the unmeasured variables may have 
influenced physical activity of college students.  Still if one of the variables such as 
“reinforcement” is considered there is research-based evidence supporting influence of exercise 
on feeing of well being (38-41).  Therefore reinforcement in physical activity may be strongly 
related to physiological factors of relaxation and stress relief and by such it may have exerted a 
stronger self-initiated reward impact on individuals who had already been active at sufficiently 
high activity level.   

Another factor related to physical activity that was only initially important was grouping 
of students based on history of sports participation.  Subjects who never classified themselves as 
athletes achieved the lowest Godin score (47 average).  Former high school athletes had higher 
Godin scores (52 average), and college athletes reported the highest level of physical activity (66 
average).  The only significant difference was between college athletes and students who were 
never athletes.  High average scores may be expected in a group of current athletes.  If 
knowledge and skills were important predictors of physical activity, then higher scores for high 
school athletes versus “never athletes” would also be expected.  More rigorous distinction 
between leisure time activity and training/game activities may be important in assessing the 
relative importance of skill development and time spent in training and competition.  Research 
conducted with college alumni suggests that confidence and self-efficacy in exercise skills as 
well as exercise status in college were predictive of moderate and vigorous level of activity post 
graduation (8). 

There were notable differences in dietary behaviors between the study population and 
nationally representative samples of college students.  The proportion of participants who 
consumed recommended 5 servings of fruit and vegetable in the current study was only 15.8 %, 
which was lower than estimated nationally of 25.5% in a group of 18-to-24 age (42).  In contrast, 
the ACHA-NCHA (4) survey estimated consumption of 5 servings of fruit and vegetable for 
college populations at only 5.2% of students.  The discrepancies between ACHA-NCHA, 
BRFSS and the current results may have been due to different instruments and procedures.  Low 
fruit and vegetable consumption may have contributed to the low fiber intakes where only 36.2% 
students met ADA recommendation of at least 20grams of fiber per day.  Previous studies 
conducted with adults and children indicated that diets low in fruit and vegetables and higher in 
fat also tended to be low in fiber (43). 

The observed fat intake was relatively high, with more than 35% calories from fat for 
46.3% of respondents.  A nationally representative survey indicated that younger segments of the 
adult population (20 to 39 years old) have a slightly lower contribution of fat in total calories 
(32.4%) than values observed for the students in this research.  Although national trends indicate 
a recent decrease in total and saturated fat intake, data specific to the college population suggest 
that the physical and social environments of campus life may alter these trends (44).   One of the 
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contributing factors was related to care packages students received from parents or food 
purchased by parents during visits to campus.  Food purchased by parents contained more fat and 
calories per serving than foods purchased by students themselves (45).  There were also 
indications that students’ dietary patterns change while living on campus and one of the 
noticeable differences was an increase in calories from fat with simultaneous decrease in total 
calories (2). 

Participants who had taken at least one health related course reported a significantly 
higher dietary fiber and significantly lower percentage of calories from fat than participants who 
had never taken such a class.  Fruit and vegetable intake was not different between the two 
groups.  Knowledge about dietary guidelines, participation in nutritional courses or web-based 
instructions have been linked to higher consumption of fruit, vegetable, whole grains, and lower 
fat (11,46,47). It is also worth mentioning that US market place offers variety and less expensive 
options of low and fat free foods and many inexpensive foods containing additional fibers 
(canned beans, crackers, ready to eat cereals, etc.) making a decision to choose such foods much 
less complicated. Students who were familiar with some of the concepts of healthier diet (took a 
health course) may have been confident enough to make small and easier changes to their diet.  

When the relationship between SCT variables and dietary behaviors was examined, both 
self-efficacy and self-regulation were important.  Higher self-efficacy and self-control were 
associated with more positive dietary fat, fruit and vegetable and fiber intakes.  The findings 
confirmed findings from other studies where self-efficacy (most often) and self –regulation were 
associated with improved food behaviors (13,17-19,48).  Negative outcome expectations were 
also significantly negatively correlated with dietary fat and fiber consumption, indicating that 
barriers to eating lower fat food and more fiber in a diet were important in this population.  A 
similar effect of negative outcome expectation was reported in as study with diverse group of 
adults.  Additionally, in a model of dietary behavior based on the SCT variables, negative 
outcome expectations had a negative effect on self-regulation (19). 

The percentage of students who were of normal weight according to BMI was higher in 
the study population than in nationally representative data for college students, and the 
percentage of participants who were overweight or obese was lower than national estimates for 
college students (4).  These differences may be due to higher levels of physical activity than 
national estimates for college students. 

While other studies have shown associations between positive dietary patterns and 
positive physical activity habits, these behaviors were not associated in the current study except 
for physical activity and dietary fiber intake.  This again maybe related to difference in 
complexity of the decision when a person needs to choose specific meals to satisfy dietary 
recommendation vs. decision about being active.   
4.5.1. Limitations  
Results of this study may not be generalizable to the overall college student population.   
Participants were recruited from two undergraduate classes at a large university in the mid-
Atlantic region, and the majority of subjects were enrolled in a sophomore level undergraduate 
nutrition course.  A large majority of participants had taken a health related course.   
Additionally, males and minority groups were not well represented in the study population.   
Data were self-reported, which may result in bias related to over-estimation of positive behaviors 
and under-estimation of negative behaviors and BMI.  The national estimates with which study 
results were compared also relied upon self-reported data, however. 
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4.5.2. Conclusions 
Physical activity behaviors measured by Godin score were significantly influenced and higher by 
self-regulation, negative outcome expectations, and friends support in a group of students who 
were enrolled in at least one health related course at the university.  For the group of students 
who never took such a course physical activity was lower and primarily influenced by friends’ 
social support, home environment, and negative outcomes.   

The two SCT variables that significantly and positively influenced dietary fat, fiber and 
fruit and vegetable intake were self-efficacy and self-regulation.  Negative outcome expectations 
negatively influenced dietary fat and fiber consumption  

Self-regulation appears to be a major factor in dietary and physical activity habits of 
college students, especially if students have basic understanding of current recommendations.   
Interventions to improve diet and physical activity of college students should target self-
regulation for health behaviors.  For physical activity, it may be especially important to 
thoroughly address negative outcome expectations and social support from friends. 

Future studies could improve understanding of influences on health behaviors by 
development of reliable and user-friendly instruments to measure all SCT variables in relation to 
physical activity and dietary habits. 
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Tables  

Table 8.  SCT constructs and variables measured in relation to specific behaviors.   

Construct Variable measured 

 
Environment (social) 

 
Healthier foods and physical activity social support from family and friends; parenting style 
(care and control) 

Environment (physical) 
 
Behavioral capability 

Exercise equipment at home, neighborhood environment, convenient access to facilities 
Number of health and fitness classes, HKI nutrition score and fitness score; HS athlete, 
college athlete, 

Outcome expectations Healthier foods  and physical activity positive and negative outcomes  
Self-regulation Healthier foods and physical activity self-regulation 
Self efficacy 
Nutrition behavior 
 
Physical activity behavior 

Healthier foods and physical activity self-efficacy 
Estimated daily servings of fruit and vegetables, daily percent of calories from fat, and 
estimated daily grams of fiber 
Godin score, leisure time exercise behaviors 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

  66 

Table 9.  Demographic characteristics of participating students (n=177).*  
 

Participants 
Student Category  

n (%) 

Male 47 (26.6) 
Female 130 (73.4) 
  
Race   
White 150 (84.7) 
Black/African American 2 (1.1) 
Asian/ Pacific Islander 13 (7.3) 
Native American 1 (0.6) 
Other and undeclared 11 (6.2) 
  
Academic level   
Freshmen 17 (9.6) 
Sophomore 92 (52.0) 
Junior 58 (32.8) 
Senior 7 (4.0) 
Not identified 3 (1.7) 
  
BMI  
Underweight 8 (4.5) 
Normal weight 129 (72.9) 
Overweight 33 (18.6) 
Obese 4 (2.3) 
Not identified 3 
  
Physical Activity (Godin Score)  
Below ACSM recommendations 56(32.4) 
At and above ACSM recommendations 117(67.6) 
  
Major in health related areas  137 (77.4) 
Other major declared 40 (22.6) 

* The BMI categories were determined as define by CDC for adults and ACSM recommendation were used as 
applied to Godin Leisure Time Exercise Questionnaire. 
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Table 10.  Results of comparison Godin scores between groups of students for eight variables 
potentially related to PA.   

Variable of interest Number of 
participants 

Mean Godin 
score SD χ2 p 

Gender      
Male 45 65.2 30.3 1.85 0.174 
Female 128 57.2 26.3   

Place of residency      
On campus 58 56 21.9 0.88 0.349 
Off campus 115 61.4 29.8   

PA choice      
Exercise 128 60.5 26.2 1.72 0.189 
Sports 44 57.5 31.5   

HKI score for PA      
6 or fewer correct 20 52.4 25.9 1.51 0.227 
7 or more correct 153 60.6 27.6   

Medical considerations      
No health problems 131 60.6 27.2 0.76 0.384 
1 or more health problems 41 56.9 29   

Number of health related courses      
No classes 28 48.6 18 6.01 0.014* 
1 or more class 145 61.8 28.5   

Academic level      
Freshmen 17 49.4 21.1 4.34 0.227 
Sophomore 92 60.4 25.8   
Junior 57 62.6 31.9   
Senior 7 51.1 19.3   

History of sport participation      
Never an athlete 16 47.8 16.1 12.9 0.002* 
HS athlete only 74 54.6 29.2   
College athlete 83 66.5 26.1   
Parenting style (PBI score)      
Optimal parenting  83 58.6 28.6 0.25 0.618 
Other parenting styles  90 60.7 26.5   

* tests significant at α = 0.05, SD – standard deviation, χ2  - chi square statistic parameter for categorical variables 
in Kruskal-Wallis test, p –probability value. 
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Table 11.  Multiple regression for SCT variables related to physical activity, with analyses 
conducted separately for the two groups of students: those who took one or more of any health 
courses (SHC), and those who did not take any health related courses (SnHC) at the university.   
  Students with 1 or more course 

(SHC)  
n= 141 

Adjusted R2=0.184 

Students with zero courses 
(SnHC) 

n=28 
Adjusted R2= 0.449 

Variable of interest SE t-value p-value SE t-value p-value 

Social support from family 2.79 0.28 0.784 5.2 2.09 0.050 

Social support from friends 3.58 2.04 0.043* 7.87 2.54 0.021* 

Home environment 0.89 0.91 0.365 1.27 2.22 0.040* 

Neighborhood environment – positive  2.71 1.15 0.254 2.99 1.41 0.177 

Neighborhood environment - negative 3.49 0.92 0.358 3.43 0.33 0.746 

Convenience facilities 0.76 0.78 0.439 1.18 0.75 0.461 

Positive outcome expectations 3.11 0.51 0.614 4.94 1.34 0.198 

Negative outcome expectations 3.23 2.65 0.009* 6.19 2.41 0.028* 

Self-regulation 4.79 3.11 0.002* 7.14 1.64 0.119 

Self-efficacy 0.19 0.09 0.929 0.35 0.96 0.350 

* tests significant at α = 0.05, n – number of students in each group, R2 – regression coefficient , SE – standard 
error, t - parameter value for t distribution, p – probability value  
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Table 12.  Frequency of food patterns among all students in the research group (n=177).   
  Participants  

 n (%) 
Fat categories   

40% to 50% total kcal 25 (14.1) 
above 35% total kcal 57 (32.2) 
30% to 35% total kcal 55 (31.3) 
below 30% total kcal  39 (22.0) 
not reported 1 (0.6) 

Fruit and vegetable categories  
less than 3 servings 60 (33.9) 
less than 4 servings 36 (20.3) 
around 4 servings 52 (29.4) 
at lest 5 servings   28 (15.8) 
not reported 1 (0.6) 

Fiber  
less than 20 grams per day 112 (63.3%) 
20 grams and more per day 64 (32.6) 
not reported  1 (0.6) 

 
 

 

 

Table 13.  Spearman correlation for SCT variables with food behaviors.   

  

Social 
support 
Family  

Parenting 
style  

Social 
support from 

Friends  

Self 
regulation  

Self 
efficacy  

HKI 
score 

Outcomes 
expectations 

Positive  

Outcome 
expectations 

Negative  

Fat 
r 0.165 0.011 0.106 0.282 0.430 0.097 0.191 -0.297 
p 0.031* 0.88 0.17 0.0002* <0.0001* 0.20 0.012* <0.0001* 
n 171 171 171 172 172 176 172 172 

Fruit and vegetables  
r 0.087 -0.065 0.041 0.262 0.305 0.088 0.139 -0.133 
p 0.26 0.39 0.59 0.0005* <0.0001* 0.24 0.07 0.08 
n 171 171 171 172 172 176 172 172 

Fiber  
r 0.061 0.066 0.002 0.292 0.287 0.038 -0.004 -0.225 
p 0.43 0.39 0.98 0.0001* 0.0001* 0.62 0.96 0.003* 
n 171 171 171 172 172 176 172 172 

* tests significant at α = 0.05, r – Spearman correlation coefficient), p – probability value, n – number of participants 
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Table 14.  Mean scores for food behaviors by whether students took one or more health related 
courses.   

 Dietary behavior* 
Students with 1 or more 

course (SHC) 
n = 145 

Students with zero 
courses (SnHC) 

n = 30 
χ2 p 

Fat (category) 2.70 2.17 7.07 0.008** 
Fruit and vegetable (category) 2.35 1.97 2.99 0.083 
Fiber (grams per day) 18.9 16.9 4.43 0.035** 

*Fat, fruit and vegetable scores were mean scores of the category, and fiber was expressed in grams per day; higher 
fat score indicates lower percentage of calories from fat. 
** tests significant at α = 0.05, χ2  - chi square approximation for Kruskal-Wallis test, p – probability value 
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CHAPTER 5 
 

Summary 
 

College students and their parents in this study follow negative physical activity and dietary 
trends observed in previous studies for the general US population. The relative role of various 
factors that may contribute to the decline in dietary and physical activity habits of college 
students remains under investigation.  Often self-efficacy has been associated with positive 
behaviors (1-3), but not in all cases (4,5).  Nutritional knowledge was reported to have influence 
in some cases and appeared to have been related to improved diet (6,7), but contrary evidence 
has been also observed (5).  Social support may have variable impact and be gender and ethnic 
group specific (8).  In addition, social support may be affected by the relationship between 
parents and children (9).  

SCT has been used to observe and explain interactions related to physical activity and 
diet between individuals, environment, and behavior, including successful applications to college 
student populations (2,3,10-12).  Therefore, the framework of SCT, including specific variables 
measuring the SCT constructs, was used in this project to examine relationships between SCT 
constructs and behaviors in population of college students and student-parent pairs.  

The project was conducted with students enrolled in three different courses during spring 
2009.  The first step was to recruit students from a freshmen-level science course, a freshmen-
level nutrition course, and a sophomore-level nutrition course.  From the pool of 720 students, 
404 completed the survey (a response rate of 56.1%).  In the second step students invited their 
own parents to participate in the on-line survey.  From a group of 173 invited parents, 118 
participated in the survey (68.2% response).  Information from all participating students and 
parents was used for the first part of project.  Students were divided into two groups (by parent 
participation) and primary analyses were conducted with student-parent pairs.  The two groups of 
students were also compared. 

To achieve the first aim of the first part of the project, the SCT variables in physical 
activity and healthier food categories were compared in student-parent pairs.  The correlation of 
food-related variables was significant and positive for self-efficacy (r=0.33, p=0.0004), self-
regulation (r=0.37, p<0.0001), and positive outcome expectations (r=0.21, p= 0.03).  The same 
SCT variables, but measured for physical activity beliefs, were significant in social support from 
family (r=0.42, p<0.0001), self-efficacy (r=0.34, p=0.0003), self-regulation (r=0.27, p=0.004), 
and negative outcome expectations (r=-0.22, p= 0.02).  The student-parent pairs showed no 
significant correlations for any of the behaviors measured in the project.  Additionally, when the 
two groups of students (i.e., those with responding parents and those whose parents did not 
respond) were compared, no significant differences were observed.  It is also important to note 
that, regardless of the parental participation, all students who responded to the survey rated their 
parents primarily in the “optimal bonding” category of high care and low control (13).  The only 
difference was that the mothers who responded were perceived as slightly more caring (0.73 of a 
point, p=0.019) than the mother who did not respond. 

In the second part of the project, data used for the analyses were limited to the freshmen-
level science course and the sophomore-level nutrition course.  Respondents from the two 
courses completed set of questionnaires that covered additional SCT variables, including the 
environment (physical environment related to physical activity (14)) and behavioral capabilities 
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(HKI questionnaires (15)).  The combined response rate for the two courses was 61.5% (177 out 
of 288 students enrolled in the two courses).   

The second part of the project was centered on students, their beliefs, and their behaviors.  
Specific constructs of SCT (social support, self-efficacy, self-regulation, outcome expectations, 
environment, and behavioral capabilities) were analyzed for their effects on physical activity and 
dietary behaviors.   

When all respondents were grouped using categorical descriptors such as gender, place of 
residency, medical condition, and other classifying variables, it was observed that students who 
had taken at least one health/fitness college course had a significantly higher mean Godin 
(exercise) score (p=0.014) than students who had never participated in any course on those 
topics.  The behavior of the group that too a health course appeared to have been influenced 
primarily by self-regulation, outcome expectations, and support from friends, but only 18% of 
the variability in the score could be explained in the multiple regression model based on the 
measured SCT constructs.  In contrast, 45% of the variation in a group of students who did not 
take any health course could be explained by the SCT constructs.  In this case, the support from 
friends, home exercise equipment, and outcome expectations were the most influential SCT 
variables.  Similarly, the students who took at least one health-related college course self-
reported higher consumption of fiber (p=0.035) and lower consumption of fat (p=0.008), when 
comparing with the students who did not take any health courses.  Consequently, Godin score 
was positively and significantly correlated with fiber consumption (r=0.23, p=0.002).  There was 
no association between Godin score and the self-reported fruit and vegetable intake.  When the 
SCT variables were correlated with the three food behaviors (using Spearman rank correlation), 
the self-efficacy and self-regulation were significant for all three food variables (in all cases 
p≤0.0005), whereas negative outcomes were significant only in the case of fat (p<0.0001) and 
fiber (p=0.003).   
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CHAPTER 6 

Conclusions  

Students and parents compared in the first part of the project demonstrated very interesting 
thought-behavior discrepancy.  They had similar (correlated) beliefs about specific behaviors, 
but did not show similarities in those behaviors.  Specifically, the two SCT variables often 
associated with more positive health behaviors, self-efficacy and self-regulation for physical 
activity and healthier foods (1-4) were correlated for students and their parents.  However, actual 
behaviors were not correlated between parents and children.  The observed differences may be a 
product of two processes operating concurrently on the studied group.  The first possible reason 
for the differences may be a shift from the environment in which parents were more influential 
(home and high school) to the environment (college campus) were their influence was more 
remote.  Students may still share with their parents the same or similar ideas about healthful 
behaviors, but their actual behaviors in college may be under the influence from a new peer 
group and university environment (5,6).  Secondly, the peer group has most likely also changed 
and that imparted its own influence on surveyed students.   
 Additionally, opinions recorded about beliefs toward a behavior maybe more positive 
than the behavior itself.  They may also change before the measurable changes in behavior can 
be detected.  Without knowing the history of the behavior (the “baseline”), it is not possible to 
know if the beliefs were transformed into changes in that behavior (positive or negative).  
Therefore, a cross-sectional study alone cannot fully explore lifetime choices.  Longitudinal 
studies may be more suitable to detect and assess the changes and relationships that may affect 
influences and factors over the lifespan.  To fully appreciate changes that play roles during 
critical transitional moments in life: from high school to college and post-graduation parents and 
students should be observed since the changes play role in both cohorts.   

The second part of the project, centered on students, demonstrated the importance of the 
use of a health behavior model suitable and appropriate for specific populations and behaviors.  
The SCT framework allowed for systematic and purposeful analyses and detection of significant 
differences in group behaviors and factors that may have influenced them.  Specifically, a 
distinction was observed between students who took at least one health/fitness course and those 
who did not (a difference in behavioral capability construct).  Students with health/fitness 
courses, on average, had higher Godin (exercise) scores and were influenced in their behavior 
largely by internal factors, such as self-regulation and negative outcome expectation, with only 
some influence of external factors (social support from friends).  Respondents with no 
health/fitness course and with lower Godin scores were under stronger influence of external 
factors, related to social support from friends and home environment (sport equipment at home), 
with some contribution of internal factors such as negative outcome expectations. Observed 
differences may have been results of many factors ranging from individual interest in the topic 
and motivators to change in knowledge/skill level.  

It is important to notice here that all measured variables were able to explain only 18% of 
variation in the Godin score for the group who had taken a health/fitness course and reported 
higher physical activity, but as much as 45% of variation in that score for the group that had not 
taken a health/fitness course and reported lower activity.  It is likely for both groups, and 
especially for the more active students with higher Godin scores, that some other factors must 
have played a major role in controlling their behaviors.  Some potentially important parameters 
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that have not been measured in this study, but may have influenced physical activity, included 
SCT constructs such as “situation”, “observational learning”, and “reinforcements”.  The 
concepts of “situation” and “vicarious learning” may have been particularly important 
considering how many opportunities are provided by universities to facilitate physically activity.  
Because reinforcement in physical activity maybe strongly related to physiological factors of 
relaxation and stress relief, it may have exerted a stronger self-initiated reward impact on 
individuals who had already been active at sufficiently high activity level (7-10). 

Self-efficacy and self-regulation were significantly and positively related to lower dietary 
fat intake and higher dietary fiber, fruit and vegetable intake.  Association of those two SCT 
constructs with a more optimal diet was also observed in other studies.  Interestingly, when 
students were divided into groups of those who took health/fitness course and those who did not, 
there was also a difference in dietary habits.  Respondents who took at least one health-related 
course reported eating diets that were lower in fat and higher in fiber.  Again, as in the case of 
physical activity habits, there may have been other factors that influenced respondents’ dietary 
behaviors that related in attitudes and environment. Low fat foods (meats, yogurts, milk) are 
typically readily available.  It is also relatively easy to ensure high fiber intake given its 
widespread presence in many products with longer shelf life and easy storage (caned beans, 
crackers, ready to eat cereals, etc.).  The effort required to improve a diet in regard to those two 
nutrients is may be lower than that needed to incorporate fruit and vegetables.  It is thus possible 
that participation in one nutrition related course may have led to quick improvement in fat and 
fiber intake, but additional factors may need to be changed to improve more challenging changes 
in food choices.   
 Students reported relatively high levels of physical activity, but less optimal dietary 
habits than expected based on US population data.  Consequently, the lack of significant 
correlation between the physical activity levels and food habits was expected.  Fiber was the only 
exception: Godin score was positively correlated with fiber consumption.  Both habits may be 
easier to influence since each of them requires less complicated mechanism of decision-making.  
 Summarizing, parents and students were similar in key SCT variables (self-regulation 
and self-efficacy) but different in physical activity and dietary behaviors.  Both variables were 
also important when their influence was observed separately for parents and students on specific 
HF and PA behaviors.  Other variables that also play a role for PA were family support and 
negative outcome expectations whereas for HF it was positive outcome expectations.  Not 
measured factors such as interest in topics or change of knowledge/skills gained during college 
education may have affected self-efficacy and self-regulation and by such indirectly influence 
specific behaviors.  
 Future research project may focus on recruitment of more balanced groups of students 
who will represent in similar numbers both genders, majors, skills and knowledge levels, and 
interests.  Development of more comprehensive set of SCT instruments should advance 
substantially our understanding of the factors that determine behaviors of population groups.    
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APPENDIX B 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DATA COLLECTION INSTRUMENTS 

(a ) - instruments only used in the second part of the project  

(b ) - instruments also used in online survey for parents  
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Your Code Number (entered by staff members):  _________ 
Questionnaire (b) 

 
General Information About You 

 
1. Date of birth:_____________  Gender (circle one): Female Male 
 
2. Race/Ethnic background (check all that apply): 
_____White    _____Asian/ Pacific Islander
 _____Native American 
_____Black/African American _____Other (please specify):________________________ 
 
3. Are you Hispanic or Latino (circle)? YES NO 
 
4. Major (if known):  __________________________  OR ____ Unknown at this time 
(check) 
 
5. Academic level (circle one):  Freshmen  Sophomore  Junior 
 Senior 
 
6. Please check and add any and all courses that you are currently taking or have taken since entering 
college that are related to health and fitness. 
(on campus or on-line): 
 
Any intro classes during an orientation  
Personal Health (EDHL 1514)  
Foods and Nutrition (HNFE 1004)  
Nutrition Across the Life Span (HNFE 2014)   
Any other health and /or fitness classes  
  
 
7. Were you an athlete in high school (circle)?  YES  NO 
 
 if YES, what sport(s) did you play:  
_______________________________________________ 
 
8. Do you play sports in college (circle)?  YES  NO 
 if YES, please indicate which level and which sport(s) you play below: 
 
 ____ collegiate: 
______________________________________________________________ 
 
 ____ club level: 
______________________________________________________________ 
 
 ____ intramural: 
______________________________________________________________ 
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9. Do you live on campus (circle)?  YES  NO 
 
10. If you do not live on campus: How far from campus do you live? 

 (check one) 
 
__less than 0.5 mile  __between 0.5 to 1.0 mile  __between 1.0 and 2.0 miles      
__further than 2.0 miles  
 
11. If you do not live on campus: What is your usual mode of transportation to and from classes? 

 (circle one) 
Bus   Car/car-pull   Walk  
 Bicycle 
12. When you are physically active (mark one): 
 
______ Are you more likely to exercise, that is engage in an activity of specific intensity, duration, and 
frequency to achieve or maintain fitness or other athletic objective (for example: aerobics, cycling, weight 
training)? 
 
______Are you more likely to participate in sports and games (for example: tennis, basketball, softball, 
soccer)? 
 
13. Do you have a membership or do you belong to any of the sport/fitness/health clubs that you have 
purchased or signed-in outside of Virginia Tech (not part of your athletic fee)?   

YES NO 
14. Family size  
Number of adults (parents in your households): _________________ 
Number of children (including you): _______________ 
  
Work Schedule and Patterns 
Do you engage in night-time work?  YES  NO 
If YES, please explain and indicate your usual work hours (time of day):    
        
        
        
        
        
        
 
Weight History 
What is your current weight?    
What is your current height?    
How much did you weigh six months ago?     
How much did you weigh one year ago?     
During the last 2 years, how many times have you lost 5 pounds?   _____________________   
During the last 2 years, how many times have you gained 5 pounds? ____________________ 
Smoking 
Do you smoke (circle)?  YES  NO 
 If YES, approximately how many cigarettes do you smoke per day? ______________ 

Your Code Number (entered by staff members):  _________ 
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HEALTH BELIEFS QUESTIONNAIRE (b) 
 

Food Beliefs – Healthier Foods Social Support 
 
Using a scale from 1 to 5, indicate how much you agree with the following statements: 
  

(1 = strongly disagree, and 5 = strongly agree) 
 

Agree or Disagree 
(1-5) 

 
My family and my closest friends… 
   Family Friends 
1.  Don’t drink many regular sodas or sugared drinks.   
2.  Believe that is it important to eat enough fiber.   
3.  Eat whole grain cereal every day.   
4.  Eat at least 5 servings of fruits and vegetables every day.   
5.  Try to eat low-fat dairy foods.   
6.  Eat whole grain bread every day.   
7.  Have told me that they want to eat more fruits and vegetables.   
8.  Believe that eating breakfast is important for good health.   
9.  Eat breakfast every day.   
10. Have told me that they want to eat more whole grain foods.   
11.  Believe that drinking too many sodas or sugared drinks is 
unhealthy. 

  

12.  Eat or drink at least 3 servings of dairy foods every day.   
13.  Have told me that they want to eat or drink more dairy foods.   
14.  Have told me that they want to cut down on sodas or sugared 
drinks. 

  

15.  Eat fruits or vegetables for snacks   
16.  Eat fruits or vegetables for dessert.   
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Food Beliefs – Healthier Foods Strategies 
 
Using a scale from 1 to 5, indicate whether you agree with the following statements: 
  
1= Never 2= Seldom 3= Occasionally 4= Often 5=Repeatedly 
 
In the past 3 months, how often did you….. How Often 

(1-5) 
1.  Pay closer attention to eating breakfast.  
2.  Remind yourself that eating breakfast is healthy.  
3.  Eat more vegetables.  
4.  Eat more fruits.  
5.  Eat more dairy foods.  
6.  Eat more whole grain foods.  
7.  Eat low-fat salad dressing when you ate salad.  
8.  Remind yourself to drink fewer sodas or sugared drinks.  
9.  Plan to eat breakfast.  
10.  Plan to eat at least 5 servings of fruits and vegetables every day.  
11.  Keep track of how many servings of fruits and vegetables you eat each day.  
12.  Plan to drink or eat at least 3 servings of dairy foods every day.  
13.  Keep track of how many servings of dairy foods you eat each day.  
14.  Plan to eat more whole grain foods.  
15.  Keep track of how many servings of whole grain foods you eat each day.  
16.  Plan to drink fewer sodas or sugared drinks each day.  
17.  Keep track of how many sodas or sugared drinks you drink each day.  
18.  Eat breakfast on purpose when you would usually skip breakfast   
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Food Beliefs – Healthier Foods Efficacy 
 
These questions ask how CERTAIN you are that you can do different things to eat healthier 
foods. 
 
You will be asked to decide how certain or sure you are that you can do these things on most 
days and in lots of different situations.  Think about times when it will be easy to do these things 
and when it will be harder. 
 
When deciding how sure you are that you can do these things, we want you to think about doing 
them: 
  ALL or MOST of the time, not just once or twice. 
  For a long time… until next year… or even longer!! 
  In a lot of different situations – like when you are… 
 

• Eating in a dining center on campus… 
• Deciding what to eat when at home, along, watching TV or doing 

chores…. 
• Studying late at night… 
• Eating with your family… 
• Eating out with friends or at a party… 
• At a fast-food restaurant… 
• Buying food at the grocery store… 
• Traveling… 
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Use any number from 0 to 100 on the following scale to tell how certain you are that you can – 
all or most of the time: 

0 ----------------------------------------50--------------------------------------------- 100  
 Certain that I    Somewhat       
 Certain 
 CAN NOT   certain I CAN   
   I CAN 
How certain are you that you can….. How certain? 

(0-100) 
BREAKFAST 

1.  Eat breakfast every day?  
2.  Eat breakfast on most days?  
3.  Eat breakfast before you go to class or work?  
4.  Eat breakfast when you have an early class, meeting, etc.?  

DAIRY FOODS 
5.  Drink or eat at least 3 servings of dairy foods each day?  
6.  Drink 1%, ½%, or fat-free (skim) milk instead of higher fat milk?  
7.  Eat low-fat cheese products (such as cottage cheese, sliced cheese, etc.)?  
8.  Choose smoothies with less sugary and/or high-fat ingredients?  

FRUITS AND VEGETABLES 
9.  Take fruit to school or work for a snack every day?  
10.  Eat at least 5 servings of fruits and vegetables every day?  
11.  Eat vegetables for a snack?  
12.  Eat fruit for a snack?  
13.  Have a salad or other vegetable instead of French fries when eating out?  
14.  Eat more than one serving of vegetables at a meal?  
15.  Find vegetables on campus that you will eat?  
16.  Find fruits on campus that you will eat?  

WHOLE GRAIN FOODS 
17.  Figure out what foods are whole grain foods?  
18.  Eat at least 3 servings of whole grain foods every day?  
19.  Eat whole grain bread?  
20.  Find whole grain bread on campus?  
21.  Eat whole grain cereal?  
22.  Find whole grain cereal on campus?  
23.  Eat whole grain rice or pasta?  
24.  Find whole grain rice or pasta on campus?  
25.  Eat whole grain foods for snacks?  
26.  Eat whole grain foods for breakfast?  
27.  Eat whole grain foods for lunch?  
28.  Eat whole grain foods for dinner?  

REGULAR SODAS AND SUGAR-SWEETENED DRINKS 
29.  Limit regular sodas and sugar-sweetened drinks to one per day?  
30.  Cut back on the size of regular sodas and sugared drinks?  
31.  Choose fruit instead of juice when choosing fruits?  
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Food Beliefs – Healthier Foods Outcomes 

 
Now, tell us what you expect will happen when you eat healthier foods. 
 
Use this scale to tell us if you agree that the following will happen: 
 

(1 = strongly disagree, and 5 = strongly agree) 
 
If I eat healthier (breakfast, fruits and vegetables, whole grains, dairy, 
etc.), I expect: 

Do you agree? 
(1-5) 

1.  I will have more energy.  
2.  I will lose weight.  
3.  I will feel healthier and happier.  
4.  I will live longer.  
5.  I will feel better in my clothes.  
6.  I will be hungrier.  
7.  My health will improve.  
8.  I will miss eating the foods that I love.  
9.  I will be less likely to get cancer or heart disease.  
10.  I will be less likely to gain weight.  
11.  Finding healthier foods on campus will be a lot of trouble.  
12.  I will be bored with what I have to eat.  
13.  I will have to change a lot of my favorite foods.  
14.  I won’t be able to eat the same foods as my friends.  
15.  I won’t be able to eat the same foods as the rest of my family.  
16.  I will have to spend too much time keeping track of what I eat.  
17.  The food I eat will not taste good.  
18.  It will take too long to prepare meals and snacks.  
19.  I will have to plan my meals too far in advance.  
20.  I will be more attractive.  
21.  I will be doing what I know I should do.  
22.  I won’t be able to stick with it – I’ll just go back to my old habits.  
23.  My friends won’t want to eat with me.  
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Physical Activity Beliefs – Social Support 
 
Using a scale from 1 to 5, indicate how much you agree with the following statements: 
  

(1 = strongly disagree, and 5 = strongly agree) 
 

Agree or Disagree 
(1-5) 

 
My family, and my closest friends… 
   Family Friends 
1.  Make time to be more physically active.   
2.  Believe that being physically active will keep them healthier.   
3.  Believe that being physically active helps them manage their 
weight. 

  

4.  Are not more physically active because they get too hot or out of 
breath. 

  

5.  Are not more physically active because they don’t have time.   
6.  Take short breaks to be physically active during the day.   
7.  Use the stairs instead of the elevator.   
8.  Enjoy physical activity.   
9.  Make excuses for not being more physically active.   
 

Physical Activity Beliefs – Self-regulation Strategies 
 
Using a scale from 1 to 5, indicate whether you agree with the following statements:  
1= Never 2= Seldom 3= Occasionally 4= Often 5=Repeatedly 
 
In the past 3 months, how often did you... How Often 

(1-5) 
1.  Set aside time each day to increase your physical activity?  
2.  Take the stairs instead of an elevator?  
3.  Write down in your weekly calendar your plans to increase your physical 
activity? 

 

4.  Plan other places to be physically active if the weather is bad?  
5.  Walk instead of drive when doing errands or going out to eat?  
6.  Take short breaks to increase your physical activity during the day?  
7.  Park farther away from school, work or shopping to increase your physical 
activity? 

 

8.  Exercise with someone else to increase your physical activity?  
9.  Use a facility on campus to exercise (gym, pool, track, etc.)?  
10.  Participate in exercise classes on campus (aerobics, swimming, etc.)?  
11.  Participate in other opportunities for physical activity on campus (intramural 
sports, club sports, etc.)? 

 

 
 



 

  99 

Physical Activity Beliefs – Self Efficacy 
 
These questions ask how CERTAIN you are that you can do different things to be more 
physically active. 
 
You will be asked to decide how certain or sure you are that you can do these things on most 
days and in lots of different situations.  Think about times when it will be easy to do these things 
and when it will be harder. 
 
When deciding how sure you are that you can do these things, we want you to think about doing 
them: 
  EVERY DAY or ALMOST EVERY DAY, not just once or twice. 
  For a long time… until next year…. or even longer!! 
  In a lot of different situations – like when you are… 
 

• At work or school... 
• When the weather is bad… 
• When you are feeling stressed or depressed… 
• When you can’t find someone to exercise with… 
• When you are busy… 
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Use any number from 0 to 100 on the following scale to tell how certain you are that you can – 
all or most of the time: 
 

0 ----------------------------------------50--------------------------------------------- 100
  

 Certain that I     Somewhat  
      Certain 
 CAN NOT    certain I CAN  
    I CAN 
 
How certain are you that you can… How certain? 

(0-100) 
1.  Get up early during the week to increase your physical activity?  
2.  Get together with someone else to increase your physical activity?  
3.  Use the stairs instead of the elevator?  
4.  Take small breaks during the day to increase your physical activity?  
5.  Begin being more physically active again if you miss a day or two?  
6.  Park farther away to be more physically active?  
7.  Find a place to be physically active during bad weather?  
8.  Keep track of your physical activity?  
9.  Change your normal routine to increase your physical activity?  
10.  Stay up later to make time to be more physically active?  
11.  Make a plan to increase your physical activity?  
12.  Find places on campus to be physically active?  
 
How certain are you that you can be physically active when… 
 

 

13.  you are feeling stressed?  
14.  you are tired?  
15.  your family wants more time?  
16.  your friends want more time?  
17.  your muscles are a little sore?  
18.  you get busy at work?  
19.  you have too much school work to do?  
20.  you have social activities?  
21.  you have chores or errands to do?  
22.  you are feeling depressed?  
23.  you have no one to exercise with?  
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Physical Activity Beliefs – Outcomes 

 
Now, tell us what you expect will happen when you increase your physical activity. 
 
Use this scale to tell us if you agree that the following will happen: 

(1 = strongly disagree, and 5 = strongly agree) 
 
Use this scale to tell us how much it will matter: 
 (1 = not at all, and 5 = very much) 
 
 
If I increase my physical activity I will… 

Do you 
agree? 
(1-5) 

Will it 
matter? 

(1-5) 
1.  have to change my normal routine.   
2.  be doing what is right for me.   
3.  be happier.   
4.  make new friends.   
5.  be less irritable.   
6.  experience body pain.   
7.  have one more thing to worry about getting done.   
8.  feel better about my body.   
9.  have less time to spend with my family.   
10. have less time to spend with my friends.   
11.  feel refreshed.   
12.  not have enough time for other things I want to do.   
13.  fit into my clothes better.   
14.  be able to maintain or improve my weight.   
15.  sleep better.   
16.  feel less stressed.   
17.  have to give up some of my usual activities.   
18.  not have enough time to study.   
19.  be uncomfortable because people are watching me exercise.   
20.  have more energy.   
21.  have to take more time than usual to plan my day.   
22.  get too sweaty.   
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Your Code Number (entered by staff members):  _________ 
 

The Health Knowledge Inventory (a) 
HKI 

 
1. According to health professionals which of the following weight reducing techniques is the most highly 
recommended? 
a. Hypnosis 
b. Fasting and/or fad diets 
c. Sweat belts and spot reducing techniques 
d. Regular exercise combined with reduced calorie intake 
 
2. Immediately following a strenuous workout a person should: 
a. Drink a large quantity of water to replace lost body fluids 
b. Eat a hearty meal to replace needed energy 
c. Walk or jog slowly in place 
d. Lie down and relax 
 
3. Fat consumption should not exceed % of daily caloric intake. 
a. 50% 
b. 40%" 
c. 30% 
d. 20% 
 
4. When a person is in very good physical condition his or her heart: 
a. Pumps faster 
b. Produces fewer abnormal heart sounds 
c. Pumps more slowly 
d. Produces more arrhythmias 
 
5. What type of vitamin supplement does a person eating a well balanced diet need? 
a. Only Vitamin C 
b. A multiple vitamin tablet 
c. A multiple vitamin tablet with iron 
d. No supplements are needed 
 
6. Exercises that pit one muscle, or part of the body against another or against an immovable object in a 
strong but motionless pressing or contracting are called: 
a. Isometric  
b. Static  
c. Isotonic 
d. Ballistic 
 
7. Which of the following statements is not true? 
a. Lifestyle can have a significant effect on one's health 
b. Aerobic exercises generally require a high expenditure of calories 
c. A cardiac patient who exercises is less likely to have another heart attack 
d. If you need recovery time after performing a strenuous activity, it's a signal that you've exercised too 
hard 
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8. Which vitamin is found in fortified milk and produced by the body in response to ultraviolet light? 
a. Vitamin E 
b. Vitamin K 
c. Vitamin C 
d. Vitamin D 
 
9. Exercise that makes the cardiovascular and respiratory system strong is: 
a. Aerobic exercise  
b. Isometric exercise  
c. Calisthenic exercise 
d. Isotonic exercise 
 
10. Which of the following is a weakness of a strict vegetarian diet? 
a. Too much bulk and fiber content 
b. Tends to aggravate high blood pressure 
c. It could lack essential amino acids 
d. Tends to cause diarrhea  
 
11. __________ is the capacity of a muscle to exert a force against a resistance. 
a. Strength 
b. Flexibility 
c. Endurance 
d. Coordination 
 
12. A lack of dietary or supplemental iron will cause: 
a. Anemia 
b. Diabetes Mellitus 
c. Hypoglycemia 
d. Herpes Type I 
 
13. Exercising the body at levels greater than to which it is accustomed is: 
a. Overload 
b. Cardiorespiratory endurance 
c. Training effect 
d. Principle of reversibility 
 
14. Which of the following statements about the effectiveness of aerobic exercises is true? 
a. Aerobic exercises should be done daily for 1 to 2 hours per session. 
b. Aerobic exercises should be done 3-4 times weekly for approximately 20-30 minutes per session. 
c. Aerobic exercises should be done once per week for 30-45 minutes per session. 
d. Aerobic exercises should be done once per month for 1 hour per session. 
 
15. Foods served at fast food restaurants typically tend to be: 
a. High in calories, fat, and salt content 
b. High in calories, low in protein and salt 
c. Low in calcium and fats, high in sugar 
d. Low in protein, sugar and salt 
 
16. The best way to get the different nutrients we need is to: 
a. Eat a wide variety of foods 
b. Take a vitamin and mineral supplement daily 
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c. Eat only "organically" grown foods 
d. Eat a good breakfast daily 
 
17. A term that means "without oxygen" or not requiring oxygen is: 
a. Anaerobic 
b. Metabolism 
c. Aerobic 
d. Aneurysm 
 
18. The main function of carbohydrates in the diet is to: 
a. Build and repair the body 
b. Regulate body temperature 
c. Supply the body with energy 
d. Manufacture hormones and enzymes 
 
19. Which of the following is a well-balanced dietary program? 
a. Slim Fast diet 
b. Macrobiotic 
c. Weight Watchers 
d. Liquid protein diet 
 
20. The condition known as "runners' high" has been associated with the release of brain chemicals 
known as: 
a. Endorphins  
b. Prostaglandins  
c. Steroids 
d. Platelets 
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Code Number (entered by staff members):  ______________ 
Environment Related to Physical Activity (a) 

Home Environment 
 Please indicate which items you have in your room, home, yard, or apartment complex Yes No 
A Stationary aerobic equipment   
B Bicycle   
C Dog (one that you have to take it for walks)   
D Trampoline for jogging in place   
E Running shoes   
F Swimming pool   
G Weight lifting equipment (e.g.: free weights, Nautilus, Universal   
H Toning devices (e.g.: heavy hands, ankle weights, Dynabands, Thighmaster   
I Aerobic workout types or DVD’s   
J Step aerobic, slide aerobic   
K Skates (roller, in line, or ice)   
L Sport equipment (balls, racquets)   
M Surf board, boogie board, windsurf board   
N Canoe, row boat, kayak   
O Skis (snow or water), snowboard    

Neighborhood Environment  
 Please indicate which of the following apply to your neighborhood Yes No 
A Sidewalks   
B Heavy traffic   
C Hills   
D Street lights   
E Dogs that are unattended   
F Enjoyable scenery   
G Frequently see people walking or exercising   
H High crime   

Convenient Facilities 
 For each of the places where you can exercise, please indicate it is on a frequently traveled route 

(e.g.: to and from school, work) or within a 5-min drive from your home or work. 
Yes No 

A Aerobic dance studio   
B Basketball court   
C Beach or lake   
D Bike rail or trails   
E Golf course   
F Health spa/gym   
G Martial arts studio   
H Playing fields (soccer, football, softball, etc)   
I Public park   
J Public recreation center   
K Racquetball/squash court   
L Running track   
M Skating ring   
N Sporting goods store   
O Swimming pool   
P Waling/hiking trails   
Q Tennis court   
R Dance studio   
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Your Code Number (entered by staff members):  _________ 

Parental Bonding Instrument 
The questionnaire lists various attitudes and behaviors of parents. Mark the bracket most appropriate for 
you. 
 Strongly 

agree 
Agree Disagree Strongly 

disagree 
Mother 

My mother liked me to make my own decisions 0 1 2 3 
She let me decide things for myself 0 1 2 3 
She tried to control everything I did 3 2 1 0 
She tended to baby me 3 2 1 0 
She was overprotective 3 2 1 0 
She did not talk with me very much 0 1 2 3 
She was affectionate to me 3 2 1 0 
She appeared to understand my problems and worries 3 2 1 0 
She did not help me as much as I needed 0 1 2 3 
She did not understand what I needed and wanted 0 1 2 3 

Father 
My father liked me to make my own decisions 0 1 2 3 
He let me decide things for myself 0 1 2 3 
He tried to control everything I did 3 2 1 0 
He tended to baby me 3 2 1 0 
He was overprotective 3 2 1 0 
He did not talk with me very much 0 1 2 3 
He was affectionate to me 3 2 1 0 
He appeared to understand my problems and worries 3 2 1 0 
He did not help me as much as I needed 0 1 2 3 
He did not understand what I needed and wanted 0 1 2 3 
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Your Code Number (entered by staff members):  _________ 

 
Physical Activity Readiness (b) 

Questionnaire - PAR-Q 
 
 
If you are active and/or if you are planning to become more physical active then you are now, 
start by answering the questions below.  
If you are between the ages of 15 and 69, the PAR-Q will tell you if you should check with your 
doctor before you start. If you are over 69 years of age and you are not used to being very active, 
check with your doctor. 
 
Common Sense is your best guide when you answer these questions. Please read the questions 
carefully and answer each one honestly; check YES or NO. 
 
 
  YES NO 
1. Has your doctor ever said that you have a heart condition and that you 

should only do physical activity recommended by a doctor? 
  

2. Do you feel pain in your chest when you do physical activity?   
3. In the past month, have you had chest pain when you were not doing 

physical activity? 
  

4. Do you lose your balance because of dizziness or do you ever lose 
consciousness? 

  

5. Do you have a bone or joint problem that could be made worse by a 
change in your physical activity? 

  

6. Is your doctor currently prescribing drugs (for example, water pills) for 
your blood pressure or heart condition? 

  

7. Do you know of any other reason why you should not do physical 
activity 

  

 
 
If you answered YES to any of the questions consult with your personal physician before 
increasing your physical activity and/or taking a fitness test. 
 
Please note: If your health changes so that you then answer YES to any of the above questions, 
tell your fitness or health professional. Ask whether you should change your physical activity 
plan. 
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Your Code Number (entered by staff members):  _________ 
Godin Leisure-Time Exercise Questionnaire (b) 

 
Considering a 7-Day period (a week), how many times on the average do you do the following 
kinds of exercise for more than 15 minutes during your free time (write on each line the 
appropriate number). 
 
        
   Times Per 
        
       Week 
 
a) STRENUOUS EXERCISE 
 
 (HEART BEATS RAPIDLY) 
 
 (i.e. running, jogging, hockey, football, soccer,   
 __________ 
 squash, basketball, cross country skiing, judo, 
 roller skating, vigorous swimming, 
 vigorous long distance bicycling, etc.) 
 
b) MODERATE EXERCISE 
 
 (NOT EXHAUSTING) 
 
 (i.e. fast walking, baseball, tennis, easy bicycling,   
 __________ 
 volleyball, badminton, easy swimming, alpine skiing, 
 popular and folk dancing, etc.) 
 
c) MILD EXERCISE 
 (MINIMAL EFFORT) 
 (i.e. yoga, archery, fishing from river bank, bowling,  
 __________ 
 horseshoes, golf, snow-mobiling, easy walking, etc.) 
 
 
Considering a 7-Day period (a week), during your leisure-time, how often do you engage in 
any regular activity long enough to work up a sweat (heart beats rapidly)? 
 
OFTEN  SOMETIMES   NEVER/RARELY 

1.  �     2. �     3. �  
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Code Number (entered by staff members):  ______________ 
Food Screeners (b) 

Think about your eating habits over the past year or so. About how often do you eat each of the following 
foods? Remember breakfast, lunch, dinner, snacks and eating out. Check one box only for each food. 

Meats and Snacks 1/MONTH 
or less 

2-3 times 
 a MONTH 

1-2 times 
a WEEK 

3-4 times 
a WEEK 

5+ times 
a WEEK 

Hamburgers, ground beef, meat burritos, tacos      
Beef or pork, such as steaks, roasts, ribs, or in 
sandwiches 

     

Fried chicken      
Hot dogs, or Polish or Italian sausage      
Cold cuts, lunch meats, ham (not low-fat)      
Bacon or breakfast sausage      
Salad dressings (not low-fat)      
Margarine, butter or mayo on bread or potatoes      
Margarine, butter or oil in cooking      
Eggs (not Egg Beaters or just egg whites)      
Pizza      
Cheese, cheese spread (not low-fat)      
Whole milk      
French fries, fried potatoes      
Corn chips, potato chips, popcorn, crackers      
Doughnuts, pastries, cake, cookies (not low-fat)      
Ice cream (not sherbet or non-fat)      
 

Fruits, Vegetables, and Grains Less than 
1/WEEK 

Once a 
WEEK 

2-3 times 
a WEEK 

4-6 times 
a WEEK 

Once a 
DAY 

2+ a 
DAY 

Fruit juice, like orange, apple, grape, fresh, frozen 
or canned. (Not sodas or other drinks) 

      

How often do you eat any fruit, fresh or canned 
(not counting juice?) 

      

Vegetable juice, like tomato juice, V-8, carrot       
Green salad       
Potatoes, any kind, including baked, mashed or 
french fried 

      

Vegetable soup, or stew with vegetables       
Any other vegetables, including string beans, 
peas, corn, broccoli or any other kind 

      

Fiber cereals like Raisin Bran, Shredded Wheat or 
Fruit-n-Fiber 

      

Beans such as baked beans, pinto, kidney, or 
lentils (not green beans) 

      

Dark bread such as whole wheat or rye       
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