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Abstract

Objective—To examine physical activity self-efficacy as a mediator of the association between 

perceived barriers to PA and moderate-to-vigorous physical activity (MVPA) among alternative 

high school (AHS) students.

Methods—Students (N=145) from 6 AHS completed self-report questionnaires.

Results—Mediation analyses revealed partial mediation of PA self-efficacy on relationships 

between general barriers to PA and MVPA (b= −.39 reduced b= −.33) among females (47.6% of 

sample).

Conclusions—Interventions with female AHS students should include a component on building 

PA self-efficacy. However, results suggest the broader environment may have greater impact on 

MVPA than individual-level psycho-social factors.
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Physical activity is a main protective factor against health problems such as obesity, 

hypertension, and hyperlipidemia among youth.1 Accordingly, much attention has been 

focused on examining factors that predict physical activity, which include both individual 

and environmental determinants.2 Correlates of physical activity have been identified and 

Dr Kenyon; denyelle.kenyon@sanfordhealth.org. 

HHS Public Access
Author manuscript
Am J Health Behav. Author manuscript; available in PMC 2018 April 05.

Published in final edited form as:
Am J Health Behav. 2012 March ; 36(3): 300–310. doi:10.5993/AJHB.36.3.2.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



include biological, psychological, social/cultural, and physical environmental factors.3,4 To 

increase physical activity levels, researchers and practitioners are particularly interested in 

identifying which factors are the most modifiable and responsive to intervention. These 

interventions are critical if the physical activity habits of young people are to be positively 

influenced and a healthy change achieved and maintained into adulthood.

High-Risk Youth

Some groups of youth are at an increased risk for low levels of physical activity. Research 

has demonstrated that girls are less active than boys.5,6 Other demographic risk factors for 

low physical activity levels include being an ethnic minority and having low socioeconomic 

status (SES). For example, research has demonstrated that sedentary behavior was greater 

and moderate-to-vigorous physical activity levels were lower in ethnic minority adolescents.
7,8 Miech and colleagues (2006) examined a nationally representative sample of adolescents 

and found that adolescents from poor families had about twice the level of sedentary 

behavior as those from nonpoor families and the disparity increased as adolescent age 

increased.9 Indeed, 2009 national surveillance data demonstrated that overall, 23% of high 

school students did not participate in any vigorous exercise in the past week and revealed 

that minority students had lower levels of physical activity.6

In the United States, a disproportionate number of minority and low-income youth attend 

alternative high schools, which are public and private and serve students at risk of academic 

failure, such as dropouts, expelled students, and truants.10 Students attending alternative 

high schools have been found to have higher rates of health-risk behaviors, such as 

substance use, sexual behaviors that contribute to sexually transmitted disease, and 

unhealthy dieting practices; they also report low levels of physical activity.11 Alternative 

high school girls in particular report levels of physical activity lower than those of alternative 

high school boys, and lower than those of boys and girls attending regular high schools.11

Alternative high schools provide access to minority and low-income youth at risk for low 

levels of physical activity and subsequent negative health consequences and could serve as 

key settings to deliver interventions to positively affect students’ activity levels. 

Approximately 1.3% of high school students attend alternative high schools.12,13 Effective 

interventions require a focus on factors associated with physical activity that are amenable to 

change. Although a considerable literature exists describing these factors,5,14 fewer studies 

have examined the integration of individual and environmental correlates,15,16 and to our 

knowledge, none have examined such associations among populations of mostly high-risk 

youth, such as those attending alternative high schools.

Theoretical Framework

One of the foci of social cognitive theory is people’s cognitions and recognizes that behavior 

is a result of a reciprocal relationship between personal and environmental factors.17 One 

prominent construct within social cognitive theory is self-efficacy, or one’s capacity to 

perform a behavior to bring about a desired outcome. Self-efficacy measures one’s judgment 
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of the capability to perform a health behavior versus actually measuring one’s intention to 

engage in the health behavior.18

Social cognitive theory recognizes that self-efficacy acts upon other determinants of health 

behavior, such as environmental and individual factors.19 Environmental and personal 

factors can be barriers that hinder the performance of a health behavior and can be cognitive, 

situational, or structural.19 If these barriers and challenges did not exist, a person would be 

completely efficacious and able to easily and consistently perform the behavior, such as 

physical activity.19

Present Study

With the present study, we use social cognitive theory to build upon previous research20-29 

by examining an individual-level factor, self-efficacy, as a mediator of the association 

between an environmental-related factor, perceived barriers to physical activity, and 

moderate-to-vigorous physical activity among a sample of adolescent males and females 

attending alternative high schools. By identifying mediators, researchers and practitioners 

can develop and implement more targeted and ideally effective approaches to influence 

healthy behavior change.30 Social cognitive theory postulates that self-efficacy is a cognitive 

mechanism that can function as a mediator in health behaviors.17 Additionally, previous 

research has found evidence for self-efficacy mediating the association between 

environmental factors and physical activity.29,31,32 We hypothesize that self-efficacy for 

being physically active will mediate the association between perceived barriers to physical 

activity and moderate-to-vigorous physical activity. In other words, the process by which an 

adolescent has an association between perceived barriers to physical activity and moderate-

to-vigorous physical activity is explained by one’s self-efficacy for being physically active.

METHODS

Sample

A cross-sectional design was used to study the association between self-efficacy, perceived 

barriers to physical activity, and moderate-to-vigorous physical activity among a 

convenience sample of students attending 6 alternative high schools (4 urban and 2 

suburban) in the St Paul-Minneapolis, Minnesota, metropolitan area. Schools were 

participants in the Team COOL (Controlling Overweight and Obesity for Life) pilot study, a 

group-randomized trial that sought to evaluate the feasibility and acceptability of an 

alternative school-based intervention to prevent excess weight gain and/or promote healthy 

weight loss among students by promoting physical activity and healthy eating. See Kubik et 

al for detailed information about study design and procedures.33

Across the 6 schools, average enrollment was 102 students (range: 27 to 142); 53% were 

male, 64% (range: 31% to 96%) were racial/ethnic minorities, and 60.5% (range: 40% to 

96%) qualified for free/reduced school meals. All enrolled students were eligible to 

participate in study measurements, which were conducted during a class period. The current 

study used baseline data collected in fall 2006, prior to implementation of the study 
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intervention. Students received a $5 gift card for completing measures. The study was 

approved by the University of Minnesota Human Subjects Research Committee.

Across schools, 145 students completed the survey and anthropometric measures. Because 

school attendance is a chronic problem for alternative high school students, the study 

participation rate was based on an adjusted enrollment calculated by multiplying each 

school’s current year enrollment by the prior year’s attendance rate. Based on an average 

adjusted enrollment of 68 students (range: 16 to 107), the participation rate across schools 

was 36%.

Measures

Physical activity barriers—Perceived barriers to physical activity were measured with a 

modified questionnaire used in prior research with adolescents.21 For the current study, 

principal components factor analysis was used to identify the 3 subscales. The stem for all 

questions was “How often do these things keep you from being physically active?” General 

barriers were assessed with the following items: (1) physical activity is boring; (2) the 

weather is bad; (3) I don’t know how to do the physical activity that I want to do; (4) I don’t 

have a place to be physically active; (5) I don’t have time; and (6) I don’t have energy. 

Personal barriers were assessed with the following items: (1) my hair would get messed up; 

(2) I don’t like to sweat; (3) it would take time away from my friends; (4) I might get hurt or 

be sore; (5) it would make me embarrassed; and (6) it would make me tired. School/

neighborhood barriers were assessed with the following items: (1) my school doesn’t have 

any sports teams; (2) there’s no equipment (like balls, bikes, skates) to use for physical 

activity; (3) it’s not safe to be physically active in my neighborhood; and (4) my school 

doesn’t offer any physical activities. For all items, there were 5 responses, ranging from 

never = 1 to very often = 5, which were summed to create scale scores, with higher scores 

indicating more barriers.

Self-efficacy for being physically active—Self-efficacy for being physically active 

was measured with a 6-item scale adapted from a validated questionnaire used previously 

with adolescent girls.34,35 Students were asked, “How strongly do you agree with the 

following statements?”: “MOST DAYS I can…(1) be physically active no matter how busy 

my day is; (2) ask my parents or other adults to do physically active things with me; (3) be 

physically active instead of watching TV or playing video games; (4) be physically active 

even if it is very hot or cold outside; (5) ask a friend to be physically active with me; and (6) 

be physically active even if I have to stay at home.” There were 5 responses for each item, 

ranging from strongly disagree = 1 to strongly agree = 5, which were summed to create the 

scale score, with higher scores indicating greater self-efficacy.

Moderate-to-vigorous physical activity—Hours per week of moderate-to-vigorous 

physical activity was measured with a modified version of the Leisure Time Exercise 

Questionnaire, which has been shown to be reliable and significantly correlated with other 

measures of physical activity among adolescents.36,37 In a subsample of 65 students 

participating in the Team COOL baseline data collection, the correlation between hours per 

week of moderate-to-vigorous physical activity as measured by actigraph accelerometer and 
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the self-report measure was found to be significant (r= 0.49; P < .0001). Responses to 2 

questions were summed to measure moderate-to-vigorous physical activity. Students were 

asked, “In a usual week, how many hours do you spend doing strenuous exercise (heart beat 

rapidly)? Examples: Biking fast, aerobic dancing, running, swimming laps, rollerblading, 

soccer, basketball, football.” They were also asked, “In a usual week, how many hours do 

you spend doing moderate exercise (not exhausting)? Examples: walking quickly, baseball, 

gymnastics, easy bicycling, volleyball, dancing, skate boarding.” There were 6 response 

categories for each question, ranging from none = 1 to 6+ hours/week = 6.

Demographic characteristics—Gender and date of birth were obtained from school 

records. Race/ethnicity was measured with the item “Do you think of yourself as (You may 

chose more than one) … American Indian/Alaskan Native; Asian; Black or African 

American; Hispanic or Latino; White; Other?” and modeled as a 4-category variable (white, 

black, Hispanic, multi-ethnic/other). For most students, the socioeconomic (SES) variable 

was measured using free/reduced lunch (FRL) status, using the question “Do you get free or 

low-cost lunches at school?” (n = 130); if FRL was missing or reported as I don’t know, 

response to the question “Does your family get public assistance (welfare, food stamps, 

other assistance)? was used (n = 8). Responses to both items were yes, no, I don’t know. The 

SES variable was dichotomized as yes = low SES; no = high SES.

Analysis

Descriptive analyses were conducted for the demographic variables and variables of interest 

for the present study. T-tests were conducted to determine whether there was a significant 

gender difference on perceived general, personal, and school/neighborhood barriers, physical 

activity self-efficacy, and moderate-to-vigorous physical activity. Pearson correlation 

analyses were conducted separately for males and females to examine the associations 

between perceived barriers to physical activity (general, personal, school/neighborhood), 

physical activity self-efficacy, and hrs/week moderate-to-vigorous physical activity. The 

mediation analyses were stratified by gender, and the linear model was fit using PROC 

MIXED in SAS version 9.2,38 controlling for clustering within schools because of 

nonindependence of students in the schools as well as student age, ethnicity, and SES level.

To determine if physical activity self-efficacy mediated the association between perceived 

barriers to physical activity and hrs/week of moderate-to-vigorous physical activity, linear 

regressions were conducted. Mediation analyses were conducted using linear regression 

following steps put forth by Baron and Kenny.39 The first step in testing mediation is there 

must be a significant association between the predictor (perceived barriers to physical 

activity) and the outcome (hrs/week moderate-to-vigorous physical activity). Next, there 

must be a significant association between the predictor (perceived barriers to physical 

activity) and the mediator (physical activity self-efficacy). Third, there must be a significant 

association between the mediator (physical activity self-efficacy) and the outcome (hrs/week 

moderate-to-vigorous physical activity). Lastly, if all 3 of these associations are significant, a 

fourth regression analysis is conducted to test if the first association between the predictor 

(perceived barriers to physical activity) and the outcome (hrs/week moderate-to-vigorous 

physical activity) dropped in significance when the mediator was added to the model. If the 
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association between the predictor (perceived barriers to physical activity) and the outcome 

(hrs/week moderate-to-vigorous physical activity) is reduced or drops to nonsignificance, a 

follow-up Sobel test is performed to determine whether mediation is full or partial.39,40 Full 

mediation occurs if the association between the predictor (perceived barriers to physical 

activity) and the outcome (hrs/week moderate-to-vigorous physical activity) is completely 

explained by the mediator (physical activity self-efficacy). Partial mediation occurs when the 

association between the predictor (perceived barriers to physical activity) and the outcome 

(hrs/week moderate-to-vigorous physical activity) is only partially explained by the mediator 

(physical activity self-efficacy).

RESULTS

Descriptives

Descriptive analyses were conducted for the demographic variables and variables of interest 

for the present study (Table 1). The sample included 145 alternative high school students, 

almost evenly split by gender (52% male). Students ranged in age from 14 to 19 years old 

(M = 17.3 yrs, SD = 1.2 yrs). The sample was 39% white, 32% African-American, 9% 

Hispanic/Latino, and 20% categorized as Other (eg, American Indian or Alaska Native, 

multi-ethnic). Sixty percent of adolescents in the sample were eligible for free/reduced 

school lunch.

T-tests—Females had higher mean scores than those of males on perceived general and 

personal barriers (Table 1). No significant gender difference was found for perceived school/

neighborhood barriers or physical activity self-efficacy. For hours/week moderate-to-

vigorous physical activity, males reported higher mean levels than did females.

Correlations—Pearson correlation analyses (Table 2) yielded results such that for females, 

there was a significant negative association found between general barriers to physical 

activity with self-efficacy (r = −.38) and hrs/week moderate-to-vigorous physical activity (r 
= −.51). There was also a significant negative association for females for the association 

between personal barriers to physical activity with self-efficacy (r = −.28) and hrs/week 

moderate-to-vigorous physical activity (r = −.25) and a significant positive association 

between physical activity self-efficacy and hrs/week moderate-to-vigorous physical activity 

(r = .42). For males, there was a significant negative association between general, personal, 

and school/neighborhood barriers to physical activity with hrs/week moderate-to-vigorous 

physical activity (r = −.33 through −.42) and general, personal, and school/neighborhood 

barriers to physical activity with physical activity self-efficacy (r = −.37 through −.47).

Regressions—The linear regression analyses revealed that physical activity self-efficacy 

partially mediated the association between general barriers to physical activity and 

moderate-to-vigorous physical activity (b = −.41, P <.0001 reduced to b = −.35, P <.001) for 

the female subsample only (Figure 1). The Sobel test statistic was significant (−2.29, P <.

05), which indicated self-efficacy partially mediated the association between general barriers 

to physical activity and moderate-to-vigorous physical activity. Physical activity self-

efficacy did not mediate the association between personal or school/neighborhood barriers 
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and hrs/week in the female subsample as regression models for personal or school/

neighborhood barriers and hrs/week moderate-to-vigorous physical activity were not 

significant.

For boys, the linear regression analyses demonstrated that the association between general 

and personal barriers to physical activity and moderate-to-vigorous physical activity dropped 

in significance when physical activity self-efficacy was in the model (b = −.33, P <.01 

reduced to b = −.29, P <.05 for general barriers; b = −.26, P <.01 reduced b = −.22, P <.05 

for personal barriers). The linear regression analyses demonstrated that the association 

between school/neighborhood barriers to physical activity and moderate-to-vigorous 

physical activity dropped to nonsignificance when physical activity self-efficacy was in the 

model (b = −.28, P <.05 reduced b = −.21, P >.10). However, the follow-up Sobel tests were 

found to be only at a trend-level significance (t = −1.95, P <.10, t = −1.95, P <.10, t = −1.82, 

P <.10, for general, personal, and school/neighborhood barriers, respectively), designating 

no significant mediation, partial or full, had occurred.

Discussion

The present study adds to the literature examining the role of self-efficacy as a mediator of 

the association between perceived barriers to physical activity and physical activity levels.
27-29 To our knowledge, this is the first study to examine this association in a sample of 

adolescent males and females attending alternative high schools, a population of mostly low-

income, minority youth known to have very low levels of physical activity, particularly 

among female students.11

As indicated by social cognitive theory, the present study revealed that physical activity self-

efficacy explained part of the association between perceived general barriers to physical 

activity and moderate-to-vigorous physical activity, but only among females. For the male 

subsample, although the associations between perceived barriers and moderate-to-vigorous 

physical activity and perceived barriers and physical activity self-efficacy were moderate (r 

= −.33 through −.47), self-efficacy did not explain the association between perceived 

barriers and moderate-to-vigorous physical activity. Although the nonsignificant findings for 

males were not what we hypothesized in applying social cognitive theory, it did inform our 

other results. For example, our descriptive findings revealed that perception of barriers to 

physical activity differed by gender, with female adolescents perceiving higher general and 

personal barriers than males. Social cognitive theory would support that finding, recognizing 

that as a group, females would perceive higher barriers to physical activity due to differing 

social norms surrounding physical activity for males and females.19 This finding is also 

consistent with previous research that demonstrated a gender difference in how barriers to 

physical activity impact physical activity levels.41 Indeed, focus groups conducted with 

alternative high school students have found that girls specifically mentioned barriers of not 

knowing how to use equipment (eg, exercise ball) and concerns about embarrassment when 

working out in front of others.42

The findings from the correlation analyses also suggested possible interesting differences 

between males and females. Although a moderate association between self-efficacy to be 

physically active and moderate-to-vigorous physical activity was found for girls (r =.42, P <.
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001), only a trend-level effect was found for boys (r =.21, P <.10). Also, when examining the 

correlations between the barrier subscales, all 3 of the subscales were highly correlated for 

males (r = .53 through .62), yet for females, only one strong correlation was found between 

general barriers to physical activity and personal barriers to physical activity (r = .54, P <.

001). Although there is no mean difference by gender for the school/neighborhood barriers 

to physical activity, for girls, the school/neighborhood barriers measure does not seem to be 

strongly associated with the other 2 barrier subscales (r = .19, ns; r = .21, P < .10). Social 

cognitive theory supports the position that the strength of the barriers could differ by gender 

(eg, teen girls could be more worried about getting their hair messy). It is also possible that 

the demographics of the sample may have contributed to these findings. Further study in this 

area is merited.

Although we were not surprised to find higher levels of physical activity in boys than girls, 

the outcome of the mediation analyses was very interesting and informative. For the girls, 

self-efficacy explained part of the association between perceived general barriers to physical 

activity and moderate-to-vigorous physical activity, suggesting that both self-efficacy and 

the environment appear are important in determining physical activity level. Therefore, 

interventions that aim to increase girls’ physical activity levels should incorporate strategies 

to enhance both, such as improving access to exercise equipment while also teaching girls to 

use it and ensuring they feel efficacious in using it properly.

Because girls are less likely to be physically active and may be more susceptible to the 

negative effects of barriers to physical activity, our findings suggest that one way to lessen 

the impact of barriers is to increase self-efficacy to engage in physical activity. This 

recommendation is in line with other intervention research that supports targeting physical 

activity self-efficacy when intervening with girls to increase physical activity levels.43 One 

way in which social cognitive theory can be applied to increase self-efficacy would be in the 

use of social modeling techniques.44 For example, a hip-hop dance intervention could break 

the teens into 2 groups to learn different routines, and then having one group take the lead on 

teaching the routine to the other group.

Particularly considering the high-risk health behaviors of alternative high school girls,11 

interventions with alternative high school students are critical and should include a 

component to build physical activity self-efficacy by engaging them in different types of 

physical activity to help them see how they can overcome common barriers of feeling that 

they do not have the time or the energy to engage in physical activity.42 Sessions could 

include a focus on teaching adolescents a variety of simple exercises to perform at 

convenient places as a strategy to build self-efficacy and overcome perceptions of major 

barriers by helping adolescents realize that they can find different places to exercise and 

make time to engage in physical activity.42 Accordingly, to achieve long-lasting effects of a 

physical activity intervention, it would be critical to use these tactics to bolster female 

adolescents’ sense of self-efficacy.

Self-efficacy was not found as a mediator to explain the negative association between 

perceived general barriers to physical activity and moderate-to-vigorous physical activity for 

the boys’ subsample. Interventions for boys may best be implemented at the broader 
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environmental level. This is also supported by our results that showed a high correlation 

between boys’ perceived general barriers and environmental barriers. Indeed, alternative 

high schools have varying degrees of resources that are dedicated to physical activity 

classes, athletic facilities, and physical activity equipment. Interventions that target the 

environment could include support from schools and other youth-serving organizations in 

the community. Given concerns about neighborhood safety, these school and community-

based (eg, Boys and Girls Club) interventions are imperative to offer relevant activities 

where boys and girls are easily able to participate in separate activities that appeal to them.45 

Therefore, interventions should focus on both changing the school and community-level 

environments, while still paying heed to building youths’ self-efficacy in engaging in 

physical activity.

It is very important to consider alternative high school youth for physical activity 

interventions because youth attending alternative high schools are known to be 

disproportionately minority, of lower SES, and dealing with higher crime and resource-poor 

neighborhoods. Because it is known that low-income youth are more likely to have low 

levels of physical activity and more likely to be overweight and obese, it is essential that we 

target alternative high school settings for physical activity-enhancing interventions. In short, 

alternative high school youth would likely benefit considerably from accessible and 

affordable physical activity programs.

Limitations and Future Directions

The present study makes an important addition to the literature because it examined both 

male and female adolescents who were attending alternative high schools, a population of 

adolescents at high risk for low levels of physical activity.11 The present study participants 

were representative of the study schools and consistent with descriptions of alternative high 

school students nationally.11,46 Other positive aspects of our study were that scales had 

acceptable to good reliability and the moderate-to-vigorous physical activity self-report 

measure was validated against accelerometer data.

However, the results must be viewed in light of the limitations. Our study was limited to a 

few schools in one metro/suburban area in the upper Midwest. Consequently, the results may 

not be generalizable to all alternative high school students in the United States. Only 

adolescent self-report was used, which may introduce shared method variance and social 

desirability.47 A cross-sectional design does not allow for causal inferences or for an 

estimation of the test-retest reliability. In addition, our sample size was too small to conduct 

analyses to examine differences by ethnicity. The limited sample size may have masked our 

ability to find statistical significance.

In summary, partial mediation of the association between perceived barriers to physical 

activity and physical activity levels for girls suggests that in addition to individual-level 

psycho-social factors, the broader environment (eg, neighborhood safety, school physical 

activity resources) has an impact on moderate-to-vigorous physical activity. Given that for 

males, self-efficacy was not found to be a significant mediator for the association between 

perceived barriers to physical activity and physical activity underscores the importance of 

policies and programs to focus on broader environmental change to make engaging in 
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physical activity less difficult. Our study suggests that interventions should consider an 

ecological approach and focus on changing the school and community-level environments, 

while still paying heed to building youths’ self-efficacy for engaging in physical activity.
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Figure 1. 
Barriers to Physical Activity Predicting Physical Activity Mediated by Physical Activity 

Self-efficacy (Female Subsample)

**P <.01. ***P <.001. ****P <.0001

Note.

General Barriers scale included the following items: physical activity is boring; the weather 

is bad; I don’t know how to do the physical activity that I want to do; I don’t have a place to 

be physically active; I don’t have time; and I don’t have energy.
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