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Abstract
Background: Despite the importance of social support in promoting physical activity, little is
known about the relative influence of the type or source of social support on adolescent girls'
physical activity and sedentary behaviors. This study examined the associations of two types of
social support (social participation in and social encouragement for physical activity) and two social
support sources (family and friends) with self-reported daily minutes of physical activity and
sedentary behavior among sixth-grade girls in Texas.

Methods: A secondary analysis of 718 sixth-grade girls between the ages of 10 to 14 was
performed using cross-sectional baseline data from an osteoporosis prevention intervention study.
Physical activity and sedentary behaviors (television-video viewing and computer-video game
playing) were assessed using 3 administrations of the Self-Administered Physical Activity Checklist;
social support indicators were assessed with Likert-type items from a psychosocial questionnaire.

Results: In multiple linear regression analyses, friend physical activity participation (partial
correlation coefficient (r) = 0.10, p = .009) and friend (r = 0.12) and family encouragement (r =
0.11) (p < .01, respectively) were positively related to moderate-to-vigorous physical activity in the
full model with other support variables, BMI and ethnicity; friend encouragement was the only
variable positively related to vigorous physical activity (r = 0.11, p = .005). Family participation in
physical activity had the strongest negative correlation with total minutes of television-video
viewing and computer-video playing (r = -0.08, p < .05).

Conclusion: Findings lend support to the importance of social support for physical activity among
adolescent girls but suggest that the source and type of social support may differ for physical activity
and sedentary behaviors. Further research is needed to assess the causal or reciprocal relation
between the roles of friends and family in promoting physical activity and of family physical activity
in decreasing sedentary behaviors among early adolescent girls.

Published: 06 April 2006

International Journal of Behavioral Nutrition and Physical Activity2006, 3:8 doi:10.1186/1479-
5868-3-8

Received: 08 November 2005
Accepted: 06 April 2006

This article is available from: http://www.ijbnpa.org/content/3/1/8

© 2006Springer et al; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Page 1 of 10
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16600030
http://www.ijbnpa.org/content/3/1/8
http://creativecommons.org/licenses/by/2.0
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


International Journal of Behavioral Nutrition and Physical Activity 2006, 3:8 http://www.ijbnpa.org/content/3/1/8
Background
Regular physical activity is associated with a variety of
health benefits, including a reduced risk for heart attack,
colon cancer, diabetes, high blood pressure and possibly
stroke [1]. Despite the importance of establishing a phys-
ically active lifestyle early in life [2], results from a CDC
national study of children aged 9 to 13 indicated that
61.5% do not participate in any organized physical activ-
ity during their non-school hours and that 22.6% do not
engage in any free-time physical activity [3]. Children
tend to become less physically active as they move
through adolescence, and female adolescents have been
found to engage in less physical activity than male adoles-
cents [4,5].

Sedentary behaviors such as television watching have
been associated with potentially adverse health condi-
tions such as child overweight [6-8] and have been
hypothesized to displace time spent in physical activity
[9,10]. Two common sedentary behaviors among chil-
dren are television watching and computer video game
playing, with one national study indicating that U.S. chil-
dren view an average of 199 minutes of television and
video and play 33 minutes of video games per day [11].
The health consequences of inactivity, the large propor-
tion of U.S. children who are inactive, and gender preva-
lence disparities in physical activity underscore the need
for continued exploration of the factors that promote

physical activity among adolescents, especially among
females.

Physical activity is a complex behavior influenced by mul-
tiple factors within the environmental, social/cultural,
and psychological/cognitive domains [12]. Within the
social/cultural domain, social support has been associated
with engagement in regular physical activity among
young people [5]. Social support for physical activity has
been conceptualized using various typologies [13,14],
including instrumental and direct support (e.g., transpor-
tation to an exercise class); emotional and motivational
support (e.g., encouragement, praise); and observational
support (e.g., modeling of healthy behaviors). Although
public health researchers have recommended additional
research on the type of social support most conducive to
physical activity in children and adolescents [15], few
studies have examined the relative influence of a specific
type of social support on adolescent physical activity.

Similarly, while it is generally accepted that family, peers,
and school influence physical activity in children [16],
few studies have examined the relative influence of differ-
ent sources of social support on physical activity levels of
adolescents. Developmental theory posits that family
influences decrease while peer influences increase as chil-
dren pass through puberty [17,18]. Although some stud-
ies have found peer influence to be an important predictor
of physical activity in middle school students [13,15], Sal-

Table 1: Descriptive characteristics and aggregate mean scores of daily minutes of physical activity and sedentary behaviors among 
female middle school students, IMPACT Baseline Study, 2001 (n = 718)

Descriptor Total Sample Moderate-
Vigorous PA min.

Vigorous PA 
min.

TV-video 
viewing min.

Computer-video 
game playing min.

Combined 
sedentary min.c

n % mean SD mean SD mean SD mean SD mean SD

Total Sample 718 100 65.8 57.8 17.6 34.1 102.4 86.8 22.4 36.2 124.8 98.3

Ethnicity
White (non-Hispanic) 515 71.8 68.8 54.2 15.7 29.5 96.0 83.8 21.0 32.4 117.0 94.2
Hispanic 83 11.6 75.6 63.3 22.3 36.2 127.5 87.3 18.2 40.8 145.7 95.7
Othera 119 16.6 68.0 60.4 22.9 40.1 113.7 95.1 31.0 46.4 144.7 112.5

p = .607 p = .042 p = .003 p = .014 p = .003

BMI-for-age percentilesb

5th percentile 28 3.9 51.9 41.5 11.1 22.6 84.1 83.7 21.5 28.9 105.6 89.8
>5th to <85th percentile 510 71.0 71.6 57.9 17.3 32.1 97.0 84.1 20.5 33.5 117.5 95.4
85th to <95th percentile 105 14.6 67.2 53.9 17.5 29.1 105.2 79.1 22.6 41.3 127.8 89.6
95th percentile 74 10.3 63.9 53.0 22.6 40.9 140.2 104.8 34.3 46.1 174.5 115.5

p = .247 p = .424 p = .001 p = .025 p < .001

Abbreviations: PA, physical activity; min., minutes; SD, standard deviation,
aIncludes African American (n = 39), Asian/Pacific Islander (n = 26), Native American (n = 7), and other (n = 47)
bCalculations and classifications based on National Center for Health Statistics and National Center for Chronic Disease Prevention and Health 
Promotion growth charts, with 5th percentile = underweight; >5th to <85th percentile = normal weight; 85th to <95th percentile = at risk for 
overweight; and 95th percentile = overweight
cCombined Sedentary Behavior is the sum of daily T.V.-video viewing minutes and daily computer-video game playing minutes
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lis et al. [15] and Silver et al. [19] found family influence
to be a stronger predictor among female high school and
college students, respectively – findings contrary to devel-
opmental theory. Further research is needed to better
understand the relative influence of peer and parental/
family influences on physical activity among adolescents.

The current study explores the associations between dif-
ferent types and sources of social support and physical
activity among adolescent girls. Specifically, this study
examined the associations of two types of social support
(social participation and social encouragement) and two
sources of social support (from friends and family) with
moderate and vigorous physical activity and with the sed-
entary behaviors of television-video viewing and compu-
ter-video game playing. In contributing to the body of
literature on childhood obesity, we also explored the asso-
ciations between body mass index (BMI) and social sup-
port and BMI and physical activity/sedentary behavior.

Methods
Sample and procedures
This study is based on a secondary analysis of baseline
data from the IMPACT Study (Incorporating More Physi-
cal Activity and Calcium in Teens), a two-year, school-
based health education intervention aimed at increasing
bone accretion by promoting calcium containing foods
and physical activity in middle school girls. The study par-
ticipants were recruited from 12 public middle schools
located in a suburban area of a large city in central Texas.
The final sample included in the baseline study was 718
female students. Participants were primarily white (72%),
attended sixth grade, and had a mean (SD) age of 11.6
(.39) years (Table 1). Parental consent and student assent
were obtained before participation in the measurements.
The study was approved by the Human Subjects Review
Committees at the University of Texas-Houston, School of
Public Health, Baylor College of Medicine, and school
district research committees. Further details on study
design and methods are described elsewhere [20].

Description of measures
Study variables included physical activity, sedentary
behaviors, two indicators of social support, body mass
index (BMI), and ethnicity.

Physical activity was measured in daily minutes using a
physical activity checklist. The Self-Administered Physical
Activity Checklist (SAPAC), developed and validated with
a multi-ethnic 5th grade sample, is intended to assess
intensity (e.g., moderate or vigorous), duration, and types
of physical activity [21]. The SAPAC is a one-day recall of
22 common physical activities that also collects time
spent watching television and playing video games. The
self-report version was validated against heart rate moni-

tors (r = 0.57, p = .0001), Caltrac accelerometers (r = 0.30,
p = .001), and interviewer-administered checklists, (r =
0.76, p = .0001) in 125 fifth-grade children [21]. To
improve precision, the SAPAC was administered to study
participants on three separate days, which included one
weekend day and two weekdays, and an average score was
calculated for each participant. This study included mod-
erate-vigorous physical activity (MVPA), which is the sum
of minutes of activities corresponding to these intensity
levels, and vigorous physical activity (VPA).

Sedentary behaviors were measured using three variables
from the SAPAC: a.) mean daily minutes of television-
video viewing; b.) mean daily minutes of computer-video
game playing; and c.) mean daily minutes of combined
sedentary behavior (the sum of television-video viewing
and computer-video game playing minutes). All of the
sedentary variables represented the mean values from the
three days of SAPAC measurements.

Four items assessed social support by asking students to
rate how often during the past month their: a.) family did
physical activities with them; b.) family encouraged them
to be physically active; c.) friends did physical activities
with them; and d.) friends encouraged them to be physi-
cally active. All items used a five-point Likert scale that
ranged from 'never' to 'most of the time'. These items
come from the Calcium Osteoporosis Physical Activity
(COPA) Questionnaire, an 85-item self-administered
questionnaire developed specifically for the IMPACT
study that assesses behavioral and psychosocial aspects of
physical activity and nutrition. These items were adapted
from similar questions used in the Child and Adolescent
Trial for Cardiovascular Health [22], which had been val-
idated and were shown to detect treatment-control differ-
ences after one [22] and two years of intervention [23].

BMI was included as a covariate based on its association
with physical activity [5] and sedentary behavior such as
television watching [6,8]. BMI is calculated as weight in
relation to height (kg/meters2). Weight was measured
using a top-loading digital scale (SECA 770 or Tanita
BWB-800S), and height was measured with standard sta-
diometers (Perspectives Enterprises). Calibration weights
were used to calibrate the scales up to 200 lbs. before each
set of measurements.

Study participants self-described their ethnicity according
to pre-determined ethnic classifications as used in previ-
ous work by the investigators (24, 25).

Analysis
Data were analyzed using SPSS 13 (SPSS Inc., Chicago,
Ill). Descriptive statistics were initially calculated to
describe the sample and the distribution of the variables.
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Daily physical activity minutes and combined sedentary
minutes were treated as continuous variables. In describ-
ing the sample, a one-way analysis of variance (ANOVA)
was conducted to evaluate mean differences of the physi-
cal activity and sedentary behavior daily minutes by eth-
nicity and BMI-for-age percentile categories. Pearson
correlation coefficients were computed to evaluate the
bivariate relation between the social support variables and
the physical activity and sedentary behavior outcome var-
iables. Lastly, separate multiple linear regression analyses
were conducted to predict each criterion variable (MVPA
minutes, VPA minutes, or combined sedentary minutes)
from the four social support variables, with BMI and eth-
nicity included as covariates. Significant differences at or
below the .05 level in physical activity or sedentary min-
utes by ethnic group and BMI-for-age categories provided
a basis for inclusion of these covariates in the multivaria-
ble model. In carrying out the analyses, we used a simul-
taneous regression analysis approach that included the
same set of covariates in order to allow for comparability
among the physical activity/sedentary behavior outcome
variables. Pearson correlation coefficients were calculated
to determine the level of collinearity between the social
support variables. In evaluating the appropriateness of the
use of linear regression analysis, the General Linear Model
function was used to compare the bivariate results of the
relation between the independent and dependent varia-
bles using a model assuming linearity (regression) with
the results using a model not assuming linearity
(ANOVA). Differences were considered statistically signif-
icant if the p value was < .05.

Results
Students participating in the study at baseline reported a
mean (SD) of 65.8 (57.8) minutes of daily MVPA and
17.6 (34.1) minutes of daily VPA (Table 1). Students
reported a higher number of minutes of sedentary behav-
ior, with a mean of 124.8 (98.3) combined sedentary
minutes per day. Although BMI was not associated with
physical activity, it was positively associated with TV-
video viewing (p = .001) and computer-video game play-
ing (p = .025). Lastly, BMI was not associated with any of
the four social support variables [data not shown].

We found no significant differences between the ANOVA
model (not assuming linearity) and the linear regression
model (assuming linearity) for the vigorous physical
activity and combined sedentary behavior outcome varia-
bles, which provided support for the use of linear regres-
sion methods to analyze these variables. However,
significant differences between the two models were
found for the relation between family encouragement and
MVPA (p < .05), indicating the need for an alternate strat-
egy. Based on these results, a quadratic form of the family
encouragement variable – created by centering and squar-

ing the variable – was subsequently included in the full
model.

In assessing the collinearity of the social support variables
for the multiple linear regression analysis, Pearson corre-
lation coefficients indicated a low to moderate correla-
tion, with coefficients ranging from r = .24 for family
encouragement and friend participation to r = .47 for
friend participation and friend encouragement [data not
shown].

Moderate-Vigorous Physical Activity (MVPA)
Overall, mean daily minutes of MVPA increased with fre-
quency of family and friend social support indicators (Fig-
ure 1). Although all bivariate correlations between the
social support variables and moderate-vigorous physical
activity were positive and statistically significant (p < .05),
they were generally low (Table 2). The correlation
between BMI and MVPA was negative, as expected, but
was not statistically significant. The linear combination of
social support measures and the BMI and ethnicity covari-
ates was significantly related to daily minutes of MVPA
[F(7, 634) = 9.84, p < .001]. The sample multiple correla-
tion coefficient was .31, indicating that 9.8% of the vari-
ance of MVPA can be accounted for by the linear
combination of social support measures and BMI and eth-
nicity. Results of the full model revealed that the partial
correlations were significant for all social support varia-
bles with the exception of family participation (Table 2).

Vigorous Physical Activity (VPA)
Students reporting higher levels of family and friend
social support also reported higher mean daily minutes of
VPA as compared with students with the lowest frequency
of social support (Figure 2). With the exception of family
encouragement, all bivariate correlations between social
support variables and VPA were significant (Table 2).
Although the linear combination of the social support
variables and covariates was significantly related to VPA
[F(6, 635) = 4.51, p < .001], the full model accounted for
a smaller amount of variance (R2 = .04) compared with
the model with MVPA. In contrast to the MVPA, only
friend encouragement was found to be significant in the
full model after controlling for each social support varia-
ble and the BMI and ethnicity covariates (p = .004).

Sedentary behaviors
With the exception of the friend encouragement variable,
mean daily minutes of the combined sedentary behaviors
of TV-video viewing and computer-video game playing
were lower as the frequency of family and friend physical
activity participation increased (Figure 3). Although all
bivariate correlations between the social support variables
and sedentary behavior were negative, family participa-
tion in physical activity was the only statistically signifi-
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cant social support variable (Table 3). The linear
combination of social support measures was found to be
significantly related to daily minutes of combined seden-
tary behavior [F(6, 670) = 5.10, p < .001]. However, only
a small amount of the variance of sedentary behavior min-
utes can be accounted for by the linear combination of the
social support variables [R2 = .04]. Family participation
was the only statistically significant variable in the full
model after controlling for the other social support varia-
bles and the BMI and ethnicity covariates. The bivariate
correlation between BMI and combined sedentary behav-
ior minutes was positive, as expected, and BMI was signif-
icantly correlated with combined sedentary behavior in
the full model.

Discussion
This study examined the association of two types of social
support (physical activity social participation and social
encouragement) and two sources of social support (from
family and friends) with daily minutes of MVPA, VPA, and
sedentary behaviors among 6th-grade girls living in Texas.
While the correlations were modest, we found that family
and friend physical activity participation and encourage-
ment were positively related to higher daily minutes of
MVPA in bivariate analyses and that all but family partic-
ipation maintained significance in the regression analysis
of the full model. Although we found family participa-
tion, friend participation, and friend encouragement to be
positively related to daily minutes of VPA in bivariate
analyses, friend encouragement was the only variable sig-
nificantly related to VPA in the regression analysis. For
sedentary behaviors, family physical activity participation
was the only social support variable significantly and
inversely related to combined minutes of TV-video view-
ing and computer-video game playing in both bivariate
and multivariable analyses. These findings suggest that
the frequency of friend physical activity participation and

friend and family physical activity encouragement may
play important roles in the physical activity levels of girls
in early adolescence, whereas the frequency of family par-
ticipation in physical activity may be important for reduc-
ing the amount of time spent in sedentary behaviors.

Type of social support
Although several studies have indicated the importance of
various types of social support for physical activity among
adolescents [12,15], we found that both physical activity
participation and encouragement were important for
MVPA but that encouragement had the strongest correla-
tion with VPA. These differences may relate to the type of
physical activity, in which MVPA such as walking or danc-
ing may be more amenable to social participation, and
vigorous physical activities that are more individually
focused and perceived to be of greater intensity – such as
running or biking – may be more influenced by encour-
agement.

Conversely, our finding that family participation in phys-
ical activity had the strongest negative correlation with
sedentary minutes among the social support variables
suggests that family participation in physical activity may
be more important than encouragement for reducing sed-
entary behavior. One explanation for the significant
inverse association observed between family physical
activity participation and time spent in sedentary behav-
iors is the potential influence of other types of social sup-
port on physical activity behavior that stem from family
physical activity participation, such as instrumental and
observational social support. Transportation to a recrea-
tional area where the family carries out physical activity,
for example, is a form of instrumental support that may
increase a child's opportunities for physical activity while
reducing his/her time spent in sedentary behavior. As
some studies have found parents' and children's inactivity
[26,27] and television behavior [28] to be similar, our
findings of the importance of participation over encour-
agement may also suggest that observational support via
family modeling of physically active behaviors may be
important for reducing children's sedentary behaviors.

Source of social support
Although we found that both friend and family support
were significantly correlated with girls' physical activity
levels, the significant correlations between both friend
social support indicators with MVPA as well as friend
encouragement with VPA may suggest that friends play a
more important role in influencing physical activity levels
of adolescent girls. Sallis et al. [15] found peer support to
be significantly associated with VPA in multiple regression
analyses among female girls from Massachusetts in grades
7 through 9. Prochaska et al. [13] found parental and peer
influences were significant correlates of self-reported

Mean daily minutes of moderate-to-vigorous physical activity (MVPA) by frequency of family & friend participation in and encouragement for physical activity (n = 667)Figure 1
Mean daily minutes of moderate-to-vigorous physical activity 
(MVPA) by frequency of family & friend participation in and 
encouragement for physical activity (n = 667).
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physical activity among middle school students in Cali-
fornia but found peer support to be the strongest correlate
in a regression model. Most recently, Duncan et al. [29]
found friend social support to be most highly related to
physical activity among youth between the ages of 10 and
14 in a model that included parental and sibling sources
of support. These findings, along with the current study's
findings, suggest that peers may take a prominent role in
influencing physical activity among adolescent girls.

Family physical activity participation was found to have
the strongest negative correlation with combined seden-
tary minutes of TV-video viewing and computer-video
game playing, which may be explained in part by the con-
textual nature of these sedentary behaviors within the
home environment. Woodard and Gridina [11] report
that 48% of households with U.S. children between the
ages of 2 and 18 have all four of the principal media sta-
ples (a television, a VCR, video game equipment, and a

Table 2: Bivariate, partial correlations and standardized regression coefficients (β) of family and friend social support variables with 
daily minutes of moderate-vigorous and vigorous physical activity among female middle school students, IMPACT Baseline Study, 
2001

Moderate-Vigorous Physical Activity Vigorous Physical Activity

Predictors Correlation between 
predictor and MVPA

Correlation between 
predictor and MVPA 

after controlling for all 
other predictors

β Correlation 
between predictor 

and VPA

Correlation between 
predictor and VPA after 

controlling for all 
predictors

β

Family Participationa 0.17*** 0.07 0.08 0.08* 0.05 0.05
Family Encouragementb 0.18*** 0.11** 0.13** 0.08 <0.001 <0.001
Family Encourage.(squared)c 0.01 0.11** 0.12** N/A N/A N/A
Friend Participationa 0.21*** 0.10** 0.11** 0.10** 0.03 0.04
Friend Encouragementb 0.25*** 0.12** 0.14** 0.16*** 0.11** 0.13**
Body Mass Index -0.01 -0.01 -0.01 0.05 0.04 0.04
Ethnicityd 0.01 0.04 0.04 0.09* 0.11** 0.11**

Abbreviations: Family Encourage., family encouragement; MVPA, moderate-to-vigorous physical activity; VPA, vigorous physical activity; N/A, not 
applicable.
aFamily Participation/Friend Participation: frequency that family or friends did physical activities with student during past month based on 5-point 
scale from "never" to "most of the time"
bFamily Encouragement/Friend Encouragment: frequency that family or friends encouraged student to be physically active during the past month 
based on 5-point scale from "never" to "most of the time"
cFamily encouragement squared = family encouragement centered (mean) and squared.
dEthnicity = White, Hispanic, Other
* p < .05, ** p < .01, *** p < .001

Table 3: Bivariate, partial correlations and standardized regression coefficients (β) of family and friend social support variables with 
daily minutes of combined sedentary behaviora among female middle school students, IMPACT Baseline Study, 2001

Combined Sedentary Behavior

Predictors Correlation between predictor and sed. 
behavior

Correlation between predictor and sed. 
behavior after controlling for all other 

predictors

β

Family Participationb -0.11* -0.08* -0.08*
Family Encouragementc -0.04 -0.02 -0.02
Friend Participationb -0.08 -0.05 -0.05
Friend Encouragementc -0.01 0.05 0.05
Body Mass Index 0.14*** 0.12** 0.12**
Ethnicityd 0.12** 0.11** 0.11**

Abbreviations: P.A., physical activity; sed., sedentary
aCombined Sedentary Behavior is the sum of daily T.V.-video viewing minutes and daily computer-video game playing minutes
bFamily Participation/Friend Participation: frequency that family or friends did physical activities with student during past month based on 5-point 
scale from "never" to "most of the time"
cFamily Encouragement/Friend Encouragment: frequency that family or friends encouraged student to be physically active during the past month 
based on 5-point scale from "never" to "most of the time"
dEthnicity = White, Hispanic, Other
* p < .05, ** p < .01, *** p < .001
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computer). Roberts et al. [30] found that 65% of children
between the ages of 8 and 18 years had a television set in
their bedroom and that children spend an average of 6
hours and 32 minutes per day with various media. The
greater access to media within the home environment and
the large amount of time spent with media suggest the
importance of the home environment for these types of
behaviors. Underscoring the important relation between
the family and child's physical activity levels, a review of
54 studies of potential correlates of physical activity
among adolescents found measures of sibling physical
activity and parental support – including direct parental
help in physical activity – to be consistently related to
adolescent physical activity [12]. Trost and colleagues [31]
found parental support, a composite variable that
included parental participation in physical activity with
child and parental encouragement, to directly influence
child physical activity and to mediate the relation between
parental physical activity and child physical activity. The
inverse relation between time spent in sedentary pursuits
and higher family physical activity participation found in
our study along with the strong body of evidence for the
role of family support with adolescent physical activity
suggest that families may exert important influence over
an adolescent's available time within the home environ-
ment and that families are an important target for reduc-
ing sedentary behavior.

Body mass index, sedentary behavior, and physical activity
Our finding of an association between BMI and television
viewing is consistent with findings from several large-scale
national studies on television and BMI of children and
adolescents [32-34]. Although we also found an associa-
tion between BMI and computer-video game playing, the
role of video game playing in childhood obesity has
received less attention than television viewing, with stud-
ies reporting mixed results [35-37]. Additional research is
needed to determine the association between obesity and
video game playing among children and adolescents.

Several hypotheses exist regarding the association of obes-
ity and sedentary behaviors, such as: a.) sedentary behav-
iors displace time that could be spent in physical activity
[9], b.) long periods of inactivity and snacking while
engaged in sedentary behaviors contribute to obesity [9],
and c.) snacking and concomitant excess energy con-
sumption are encouraged by television ads targeted at
high energy, low nutrient foods [38,39]. As this study did
not find an association between BMI and physical activity,
the latter hypotheses may be relevant for understanding
the linear association found between BMI and sedentary
behavior. An interesting finding of this study was that girls
in the highest BMI percentile group reported the highest
number of vigorous activity minutes. While a social desir-
ability reporting bias cannot be ruled out in interpreting

this finding, alternative explanations may be that: a.)
higher BMI girls are engaging in more vigorous physical
activity with the aim of reducing their weight, or b.) girls
engaged in more VPA may be more active overall, leading
to comparatively more muscle tissue, and thus, the typical
BMI-body fat associations are not as relevant.

Exploring the association of BMI and social support is
important as some researchers have indicated that over-
weight adolescents may be more socially isolated [40] and
others have found overweight children to report lower lev-
els of social support for physical activity [41,42]. Our find-
ings did not demonstrate differences in the two social
support indicators examined by BMI classification. Fur-
ther research is needed to explore the association between
BMI and social support.

Strengths & limitations
In addition to contributing to the literature on social sup-
port and physical activity, this study is among the first to
examine the relation between social support indicators
and sedentary behaviors among middle school girls. A
second important strength of this study was the adminis-
tration of the SAPAC on three separate days – including
one weekend day, which provides a more stable estimate
of daily minutes of physical activity, TV-video viewing and
computer-video game playing. These strengths notwith-
standing, some limitations should be considered in inter-
preting the study's findings.

Reliance on self-report instruments to measure both social
support and physical activity is a potential limitation that
may have led to overestimation of the correlations
observed in this study. Prochaska et al. [13], in their study
of Californian middle school students, found that correla-
tions between self-reported social support and physical
activity were significant but correlations between self-
reported social support and monitored physical activity
were not. Possible explanations for these findings pro-
vided by Prochaska and colleagues include a shared
method variance based on the self-report measures' com-
mon mode of assessment as well as increased measure-
ment of incidental physical activity from activity monitors
as compared to intentional physical activities measured
by the self-report instrument.

This study was also limited to a secondary analysis of two
types of social support from two sources that were based
on one-item measures. As such, the social support indica-
tors do not capture the various conceptualizations of
social support as related to adolescent physical activity or
the richness of social ties that surround children, which
could have led to an underestimation of the relation
between the social support indicators and physical activ-
ity/sedentary behavior found in this study. Because this
Page 7 of 10
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secondary analysis was based on data not specifically
designed to investigate social support and sedentary
behaviors, we were not able to examine social support
that directly targets decreased sedentary behavior. Other
limitations include the relative ethnic homogeneity of the
sample, which reduces the generalizability of the results to
ethnically diverse adolescent girls, and the cross-sectional
study design, which limits inferences on the causality of
the relation between the social support variables and the
physical activity and sedentary behavior outcomes. This
final limitation is worth highlighting as it is possible that
students who were more physically active actually pro-
moted physical activity among their friends and family
and that those who were more sedentary negatively
impacted their family's participation in physical activity.

Conclusion
Our findings lend support to the importance of family
and friend social support for physical activity among ado-
lescent girls but suggest that the source and type of social
support may differ for physical activity and sedentary
behavior. While both peer and family relationships were
found to be significantly associated with MVPA among
adolescent girls, our findings indicate that peer relation-
ships may be more important for increased vigorous phys-
ical activity and family relationships may be more
important for decreased sedentary behaviors such as TV-
video viewing and computer-video game playing. In terms
of the types of social support, our findings suggest that
both social participation and encouragement are impor-
tant for physical activity, but that family participation may
be more important than encouragement for decreasing
sedentary behaviors.

Future research should examine the relative influence of
additional and more specific types of social support, such
as instrumental support as related to transportation to

physical activities. The development of multi-item scales
with psychometric properties that distinguish among the
various types of social support as well as inclusion of
items that provide more range and specificity on the
sources of social support (e.g., siblings, mother and father
vs. family) would also strengthen the study of social sup-
port and physical activity/sedentary behavior. Lastly,
future research should explore the causal and potentially
reciprocal relation of social influences and physical activ-
ity among adolescents.
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Mean daily minutes of combined sedentary behavior (TV/Video Game) by frequency of family & friend participation in and encouragement for physical activity (n = 706)Figure 3
Mean daily minutes of combined sedentary behavior (TV/
Video Game) by frequency of family & friend participation in 
and encouragement for physical activity (n = 706).
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Mean daily minutes of vigorous physical activity (VPA) by fre-quency of family & friend participation in and encouragement for physical activity (n = 664)Figure 2
Mean daily minutes of vigorous physical activity (VPA) by fre-
quency of family & friend participation in and encouragement 
for physical activity (n = 664).
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