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Abstract

exercise moderated response to the intervention.

enjoyment of exercise.

low-active adolescent girls.

Background: A school-based physical activity intervention designed to encourage adolescent girls to be more
active was more effective for some participants than for others. We examined whether baseline enjoyment of

Methods: Adolescent girls with a low level of baseline activity who participated in a controlled trial of an
intervention to promote increased physical activity participation (n = 122) self-reported their enjoyment of exercise
and physical activity participation at baseline, mid-way through the intervention, and at the end of the 9-month
intervention period. At all three time points, participants also underwent assessments of cardiovascular fitness
(VO,peak) and body composition (percent body fat). Repeated measures analysis of variance examined the
relationship of baseline enjoyment to change in physical activity, cardiovascular fitness, body composition and

Results: A significant three-way interaction between time, baseline enjoyment, and group assignment (p < .01)
showed that baseline enjoyment moderated the effect of the intervention on vigorous activity. Within the
intervention group, girls with low enjoyment of exercise at baseline increased vigorous activity from pre-to post-
intervention, and girls with high baseline enjoyment of exercise showed no pre-post change in vigorous activity.
No differences emerged in the comparison group between low-and high-enjoyment girls.

Conclusion: Adolescent girls responded differently to a physical activity promotion intervention depending on
their baseline levels of exercise enjoyment. Girls with low enjoyment of exercise may benefit most from a physical-
education based intervention to increase physical activity that targets identified barriers to physical activity among

Background

Evidence for the health-enhancing effects of physical
activity continues to accrue, with many studies demon-
strating the detrimental effects of inactivity [1,2]; yet,
within the past century there has been a distressing
increase in the prevalence of physical inactivity. In parti-
cular, rates of activity decline precipitously during ado-
lescence [3], thus making the promotion of physical
activity in this age group a public health priority [4].
The precise proportion of adolescents who fail to meet
the current recommendations for physical activity (at
least 60 minutes of moderate-to-vigorous activity
[MVPA] on most days) is difficult to quantify, since
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estimates vary widely depending on the method used to
collect the data, but estimates are consistently below
50% [5-7]. Clearly, adolescence is a critical period for
promoting physical activity.

Physical Education (PE) classes in schools have been
touted as the optimal avenue for promoting adolescent
physical activity [8] in the form of exercise, which is a
subcategory of physical activity that refers to planned
activity undertaken specifically for the purposes of fit-
ness and/or recreation. The current evidence does sug-
gest that PE-based interventions have a positive impact
on adolescent physical activity [9]; yet, on closer evalua-
tion, the effects are modest and short-lived [10-12].
Interestingly, it is not usually possible to detect whether
certain subgroups may have responded well to the inter-
ventions, and others less well, thus lowering the mean
response. In work with low-active adolescents, a PE-
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based intervention increased out-of-school physical
activity [13], but the variability in responses was consid-
erable [14], suggesting that the intervention was more
effective for some individuals than others.

Over the course of the last decade, a number of ran-
domized controlled trials have evaluated the impact of
PE-based interventions on adolescent girls [15-18], who
are of particular interest owing to their lower participa-
tion in physical activity compared to boys at all ages [3].
The largest of these studies was the Trial of Activity for
Adolescent Girls (TAAG; [16]), in which 18 intervention
schools were compared to 18 control schools across a 2-
year intervention that targeted physical education within
a comprehensive intervention that encompassed com-
munity agencies and a social marketing effort. The find-
ings from TAAG suggest that the intervention may have
been somewhat effective in preventing a decline in activ-
ity among girls in the intervention group, but less effec-
tive for increasing levels of physical activity.

A similar approach to increasing adolescent girls’
activity levels was taken in the Lifestyle Education for
Activity Program (LEAP; [15]), which supported a PE-
based program with components targeting health educa-
tion, school environment, school health services, faculty/
staff health promotion, and family/community involve-
ment. Girls at 12 intervention schools were compared to
girls at 12 control schools before and after a 1-year
intervention. At the end of the year, 45% of the inter-
vention girls and 36% of control girls reported engaging
in 30 minutes of vigorous activity over the past 3 days.
While evidence of intervention success, these data also
demonstrate that fully 55% of the intervention girls did
not increase their activity levels over the course of the
year. Both TAAG and the LEAP study highlight the
need to identify characteristics of adolescent girls that
may predispose them to respond favorably to a school-
based physical activity intervention.

Analysis of the available evidence raises the possibility
that the modest impact of school-based interventions
for mobilizing the majority of adolescents may be rooted
in an insufficient attention to strategies that cultivate
adolescents’ enjoyment of physical activity and a corre-
sponding failure to motivate the least-motivated youth.
Among adults, certain population subgroups respond
better to particular intervention strategies, with those
who are more active at baseline responding to a tradi-
tional intensity-based approach, and those who are less
active at baseline responding to an approach that
encourages more moderate, lifestyle-based activity [19].
Within school-based settings, greater success in promot-
ing out-of-school physical activity accrues when the
intervention is targeted to low-active adolescents and/or
employs strategies designed to enhance adolescents’
enjoyment of physical activity [11,13,20].
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Hedonic theory posits that people will be motivated to
engage in behaviors that bring them pleasure and avoid
activities that are accompanied by feelings of displeasure
[21,22]. Consistent with this theory, a positive affective
response to exercise correlates with physical activity
among both adults [23] and adolescents [24]. Similarly,
students who report enjoying PE more engage in greater
physical activity outside of school [25]. Studies that have
found a positive association between habitual exercise
participation and the affective response to an acute exer-
cise task typically conclude that regular exercise culti-
vates enjoyment of physical activity [26]. Alternatively, it
is plausible that individuals differ in their innate predis-
position to experience positive affect in conjunction
with exercise, and that differences in the affective
response to exercise between low-active and active per-
sons is a reflection of this underlying predisposition.

The hypothesis that individuals differ in their innate
predisposition to enjoy exercising might help to explain
some of the resistance to change in activity evidenced
by adolescent programs targeting physical activity.
Among adolescents who do not enjoy exercising, an
intervention that is designed to encourage them to be
more active may only serve to confirm their dislike of
activity. In contrast, among adolescents who do enjoy
exercising, the energy that is injected into a school PE
program during a research-based intervention may facil-
itate their latent desire to be more active, and inspire
them to generalize this heightened activity outside the
school environment. Alternatively, PE-based programs
designed to increase adolescents’ enjoyment of activity
may not have much impact on those who already enjoy
exercising, and may be most effective among adolescents
who report a low level of enjoyment of exercise. Evi-
dence derived in a laboratory setting suggests that the
proportion of adolescents who experience a positive
affective response to hard exercise is relatively small
[24]. Knowing whether PE-based interventions are most
effective within the relatively small proportion of the
population who already enjoy exercising or among the
much larger proportion of the population who report
low exercise enjoyment would provide valuable informa-
tion that schools could consider when weighing the
return on investment for enhanced PE programs.

A previous report on Project Fitness and Bone (FAB)
showed that the school-based intervention increased
out-of-school vigorous activity and cardiovascular fitness
within the intervention group [13]. However, responses
to the intervention were highly variable [14], with some
individuals in the intervention group actually declining
in activity. The present study sought to determine
whether Project FAB had a differential impact on parti-
cipants depending on their baseline enjoyment of exer-
cise. We tested two alternative hypotheses: 1) girls who
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reported higher enjoyment of exercise at baseline would
respond more positively to the intervention, as they
would be more receptive to the new opportunities and
encouragement for being physically active; 2) girls who
reported lower enjoyment of exercise at baseline would
show the greatest improvement in physical activity, as
they had the most to gain from increasing their level of
exercise enjoyment.

Methods
Study Design
A complete description of the study design and proce-
dures is provided elsewhere [13]. This study reports
data from the 122 girls who completed the study. Parti-
cipants were recruited using direct mailings, flyers dis-
tributed at school, and classroom presentations. Girls
were eligible to participate if they did not participate on
any team or club sports. Additionally, girls were
excluded from the study if they scored above age-speci-
fic 75™ percentile for cardiovascular fitness at baseline.
Assessments were conducted at baseline (summer;
June-August), semester one (the end of fall semester;
November and December) and semester two (the end of
spring semester; April and May). All assessments
described below were obtained at all three time points.
The study protocol was reviewed and approved by the
university’s Institutional Review Board, and all partici-
pants and a parent or guardian provided written
informed consent.

Intervention

The intervention was administered at a public school in
a middle-class suburb during the normal school day.
The intervention goal was to increase students’ levels of
physical activity through supervised in-class activity,
health education, and internet-based self-monitoring.
The class met five days per week for 60 minutes each
day (approximately 40 minutes of activity time). One
day per week was devoted to an educational discussion
related to the health benefits of exercise and strategies
for adopting an active lifestyle. Elements of the interven-
tion were included to make the class appealing for low-
active females, including the following: participants were
exempted from the usual timed mile run requirement in
PE; participants were excused from wearing uniforms
during PE; activities were changed more frequently than
the typical PE class; participants had input into the
choice of activities during the course of the year; and
activities were modified to be appropriate for individuals
with lower levels of fitness (e.g., half-court basketball
instead of full-court basketball). A detailed description
of the intervention has been provided elsewhere [13].
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Measures

Cardiovascular fitness

Cardiovascular fitness was obtained through a ramp-
type progressive exercise test on an electronically-braked
cycle ergometer. Participants were encouraged to main-
tain a pedaling rate of 70 rev min™' during the test
phase of the protocol. The ramp power output increased
continuously until participants reached voluntary fati-
gue. The test portion of the protocol lasted between 8-
12 minutes. Each test was followed by an appropriate
cool down period. Peak oxygen consumption (VO,peak
in L min™' and VO,peak in ml/min/kg) was obtained
using the SensorMedics Vmax 229 metabolic cart
(Yorba Linda, CA), through a method designed for chil-
dren and adolescents[27]. Gas exchange was measured
breath-by-breath throughout the exercise protocol [28].
Body composition

Percent body fat was assessed by dual x-ray absorptio-
metry (DXA) using a hologic QDR *4500 densitometer
(Hologic, Inc. Bedford, MA). Scans were performed by a
licensed x-ray technician and analyzed using pediatric
software. Participants were scanned in a hospital patient
gown while lying flat on their backs. On each day of
testing, the DEXA machine was calibrated using the
procedures provided by the manufacturer. Height was
measured to the nearest 0.01 cm using a stadiometer
and weight was measured to the nearest 0.1 kg using a
calibrated scale.

Physical activity recall

Self-reported physical activity was measured using a 3-
Day Physical Activity Recall (3DPAR) validated by Motl,
Dishman, Dowda, and Pate[29]. Activities were con-
verted into Metabolic Equivalents (METs) using the
compendium published by Ainsworth et al.,[30] and
grouped to calculate the average daily minutes spent
engaged in MVPA (3 METs and above) and vigorous
physical activity (6 METs and above). The 3DPAR was
always administered on a Tuesday, and students in the
intervention group were not active during the PE period
on Mondays (these days were reserved for the educa-
tional portion of the intervention). Consequently, the
activity reported on the 3DPAR was limited to activity
that occurred outside the school day.

Enjoyment of Exercise

The 18-item PACES instrument (Physical Activity
Enjoyment Scale) developed and validated by Kend-
zierski and DeCarlo [31] was employed to assess exer-
cise enjoyment. Each item was presented as a semantic
differential (e.g., “I enjoy it” to “I hate it”). Respondents
circled the number (on a scale of 1 to 5) corresponding
to the degree of affinity for one of the anchors. Cron-
bach’s alpha in this study was .91.
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Data analyses

All variables were examined for outliers and non-normal
distributions. The vigorous activity variable was highly
skewed, and so was transformed using the square root
procedure prior to analyses. To investigate the potential
moderating influence of baseline exercise enjoyment on
the intervention impact (MVPA, vigorous activity,
VO2peak, and percent body fat), we employed a series
of 3 (Time: baseline, semester one, semester two) x 2
(Group: intervention vs. Comparison) x 2 (Baseline
Enjoyment: high vs. low) mixed design analyses of var-
iance (ANOVAs). Potential covariates included baseline
cardiovascular fitness (VO2peak ml/kg/min), and per-
cent body fat (for analyses predicting activity variables)
and race (White/non-White). The intervention group
included a greater proportion of non-Hispanic Whites
(68% vs. 49%; x> (df = 1) = 4.03, P < .05), but there was
no association between ethnicity and the outcome vari-
ables, nor did including it as a covariate modify the
results of the analyses, so it was not included in the ana-
lyses. Similarly, VO,peak and percent body fat were
considered and rejected as covariates. Separate analyses
were conducted using vigorous activity, MVPA, cardio-
vascular fitness, and percent body fat as the dependent
variables. An additional mixed design ANOVA exam-
ined the potential moderating effect of baseline enjoy-
ment on change in exercise enjoyment over time. When
the assumption of sphericity was violated, the Huyn-
Feldt adjustment was used.

Results

Descriptive statistics

The average age of participants was 15.04 (SD = .78)
years; all girls were enrolled in the 9™ grade during the
intervention. Most of the study participants were non-
Hispanic Whites (57%), with the remainder Latina
(20%), Asian (17%) or other/mixed (4%). As expected,
given the study inclusion criteria, girls were above the
median for BMI percentile (66.20 [27.09]), though activ-
ity levels were not as low as might be expected; mean
daily vigorous activity was approximately 20 minutes per
day (19.34 [30.68]), and daily MVPA was about 80.65
[74.59] minutes per day. The relatively high activity
probably reflects the timing of the baseline data collec-
tion, which occurred during summer vacation. Mean
VO,peak was 23.44 [4.51] mL/min/kg, which falls in the
“low” fitness range compared to national averages for
this age group [32].

Girls within each group (intervention and comparison)
were clustered into two groups based on their scores
being above or below the median for enjoyment of exer-
cise (3.44 on a scale from 1 to 5). At baseline, interven-
tion and comparison girls were comparable in age,
height, weight, body mass index and percent body fat
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[13]. In t-test comparisons between the low-and high-
enjoyment girls within each group (intervention and
comparison), the only significant difference that
emerged was between low-and high-enjoyment girls in
the intervention group. Girls in the intervention group
who reported having a higher level of enjoyment for
exercise engaged in more minutes per day of vigorous
activity as compared to their compatriots who reported
less enjoyment of exercise (p < .05).

Test for moderation of intervention impact by baseline
enjoyment

The association between baseline enjoyment and change
in vigorous activity was assessed using a 3 (Time: base-
line, semester one, semester two) x 2 (Group: interven-
tion vs. comparison) x 2 (Baseline Enjoyment: high vs.
low) mixed design ANOVA. There was a main effect of
time (F(2, 117) = 3.21, P < .05, partial eta-squared = .05)
and a significant three-way interaction between time,
intervention group and baseline enjoyment (F(2, 117) =
6.67, P < .01, partial eta-squared = .10). Post-hoc t-tests
indicated that the only group that showed a significant
improvement in vigorous activity over time was the low-
enjoyment intervention group (7 = -2.67, P < .05).
Within this group, participation in vigorous activity
increased from a mean of approximately 13 minutes per
day to a mean of 18 minutes per day, whereas in the
low-enjoyment girls in the comparison group vigorous
activity declined from 21 minutes at baseline to approxi-
mately 15 minutes after the intervention (see Table 1).
Interestingly, within the intervention group, there was a
linear pattern of increasing participation over time for
girls with low baseline enjoyment, whereas there was a
mid-year decline in vigorous activity participation
among intervention girls with high baseline exercise
enjoyment and among comparison girls with low exer-
cise enjoyment.

A 3 (Time: baseline, semester one, semester two) x 2
(Group: intervention vs. comparison) x 2 (Baseline
Enjoyment: high vs. low) mixed design ANOVA was
used to examine the possible moderating effect of base-
line enjoyment on the intervention’s impact on cardio-
vascular fitness. There was a main effect of time (F(2,
112) = 4.75, P < .05, partial eta-squared = .07) and an
interaction between time and group (F(2, 112) = 6.91, P
< .01, partial eta-squared = .02), but no three-way inter-
action between time, baseline enjoyment and group. An
analogous equation was used to test for a moderating
effect of baseline enjoyment on the intervention’s impact
on MVPA. Again, there was a main effect of time (F(2,
112) = 13.47, P < .001, partial eta-squared = .18) and an
interaction between time and group (F(2, 112) = 3.23, P
< .05, partial eta-squared = .05), but no three-way inter-
action between time, baseline enjoyment and group.
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Table 1 Changes in enjoyment, fitness, and activity over time [M(SD)]
Intervention Group
Low Enjoyment (n = 29) High Enjoyment (n = 34)
Baseline Semester 1 Semester 2 Baseline Semester 1 Semester 2
Enjoyment 2.75 (46) 335 (67) 332 (79) 3.87 (38) 3.68 (60) 3.66 (.78)
VO, peak 23.67 (4.40) 2344 (4.36) 2545 (5.26) 22.77 (5.16) 23.01 (4.74) 23.11 (3.58)
Vigorous 12.90 (24.65) 14.51 (11.70) 18.06 (11.66) 3031 (34.49) 11.56 (12.21) 20.62 (13.66)
MVPA 65.16 (69.27) 51.29 (57.66) 5096 (51.33) 84.68 (85.60) 51.25 (66.02) 89.68 (64.48)
Comparison Group
Low Enjoyment (n = 31) High Enjoyment (n = 28)
Baseline Semester 1 Semester 2 Baseline Semester 1 Semester 2
Enjoyment 294 (43) 3.23 (56) 345 (44) 3.85 (30) 3.68 (.60) 3.85 (53)
VO, peak 22.99 (4.99) 2125 (4.12) 2241 (391) 24.50 (2.97) 23.10 (4.02) 2334 (3.25)
Vigorous 21.29 (32.32) 967 (17.22) 14.83 (18.23) 11.78 (27.62) 11.78 (13.34) 12.14 (15.95)
MVPA 69.67 (59.13) 3741 (45.96) 53.22 (65.69) 105.35 (78.99) 5642 (65.27) 58.57 (73.52)

Note. Non-adjusted means are presented. Enjoyment was assessed on a 5-point scale. VO,peak is in ml min™ kg. Vigorous physical activity and MVPA are in

mean minutes per day.

? Vigorous activity was greater at baseline among intervention girls with high, as compared to low exercise enjoyment.
b A significant 3-way interaction between time, group, and baseline enjoyment indicated that baseline enjoyment moderated the effect of the intervention on

vigorous activity.

Finally, the potential moderation of the intervention’s
impact on percent body fat revealed a main effect of
time (F(2, 117) = 6.10, P < .01, partial eta-squared =
.09), but no significant interactions.

Change in enjoyment of exercise over time

The relative change in enjoyment of exercise over time
in the high-enjoyment and low-enjoyment groups was
assessed using a 3 (Time: baseline, semester one, seme-
ster two) x 2 (Group: intervention vs. comparison) x 2
(Enjoyment: high vs. low) mixed design ANOVA. There
was a main effect of time on enjoyment (F(2, 116) =
4.25, P < .05, partial eta-squared = .06) and a significant
interaction between baseline enjoyment and time (F(2,
116) = 13.15, P < .001, partial eta-squared = .18). Within
both the intervention and the comparison groups, enjoy-
ment of exercise increased over time among the girls
who began the study with a low level of exercise enjoy-
ment; no increase in exercise enjoyment occurred
among the girls who were above the median for exercise
enjoyment at baseline.

Discussion

This study set out to test the hypothesis that baseline
enjoyment of exercise would moderate the impact of a
school-based physical activity intervention. The results
showed that indeed adolescent girls with relatively low
self-reported enjoyment of exercise responded differ-
ently to the intervention as compared with girls who
reported relatively high exercise enjoyment at baseline.
The greatest impact of the intervention was observed
among the girls with lower enjoyment of exercise at
baseline. Among this subgroup of participants,

participation in vigorous activity increased, whereas vig-
orous activity decreased or remained constant within
the rest of the subgroups. Moreover, the improvement
among the girls in the low-enjoyment group was linear
over time, whereas the high-enjoyment intervention
group showed a transient decline in vigorous activity at
the midpoint of the intervention.

It should be noted that baseline enjoyment did not
moderate the impact of the intervention on MVPA, but
only on vigorous activity. We posit that the lack of a
moderation effect on MVPA may reflect the different
motivations that come into play for activities considered
moderate as opposed to those considered vigorous. The
specific activities listed on the 3DPAR and classified as
vigorous include: aerobic dancing, basketball, bicycling,
jogging/running, soccer, stationary exercise machines,
tennis, and swimming. The additional activities that
would be classified as “moderate” and therefore be
incorporated into the MVPA assessment include: dan-
cing, walking, volleyball, bowling, cheerleading, and
calisthenics. Because we excluded girls involved in orga-
nized sports, the moderate-intensity activities that were
most likely to be reported within our sample were walk-
ing and dancing. Each of these activities tended to occur
in conjunction with some special event (e.g., a school
dance or party, or a trip to Disneyland), and were not,
therefore, a reflection of a motivation to be physically
active. In contrast, the activities classified as vigorous
tend to be those that require planning and deliberate
intention. Thus, whether or not an individual enjoys
being active may be more relevant to participation in
vigorous activity than to participation in MVPA, at least
as assessed in the present study.
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The results of these analyses build on and extend the
findings from the LEAP study [33], in which enjoyment
of exercise was found to mediate the impact of a
school-based intervention to promote physical activity
among adolescent girls. The data from the LEAP study
suggest that by increasing girls’ enjoyment of physical
activity an intervention might bring about greater activ-
ity levels. Our results indicate that this dynamic occurs
among girls who enter the intervention with a relatively
low level of exercise enjoyment and that girls with a
relatively high level of exercise enjoyment do not benefit
from the intervention either in terms of gains in exercise
enjoyment or in terms of higher levels of activity. The
implication of these two findings in concert is that a tar-
geted intervention that increases enjoyment specifically
among girls with a low level of exercise enjoyment
would likely provide a greater return on investment
than a more diffuse program delivered to the general
adolescent population.

The finding that vigorous activity participation actually
declined at the midpoint of the intervention among the
girls who reported high baseline exercise enjoyment is
most likely attributable to the timing of the assessments.
As noted previously, the baseline assessment was
obtained during the summer vacation, when most girls
would have plenty of free time to engage in physically
active leisure pursuits. In contrast, the assessment at the
end of semester one was obtained right in the middle of
the school year, when girls would be juggling other time
constraints related to school. Because our method of
assessing physical activity specifically excluded any activ-
ity obtained in PE, the activities reported had to occur
during out-of-school time. Thus, it is not surprising that
the most active girls in the summer may have experi-
enced a slight decline in activity during the school year.
By the end of the year, however, the high-enjoyment
girls were reporting levels of activity that approached
baseline levels. We speculate that their enduring enjoy-
ment of physical activity enabled them to adapt to the
competing time demands of school over the course of
the year.

The finding that self-reported enjoyment of exercise
increased over time in the girls who reported low enjoy-
ment of exercise at baseline raises several questions.
There is a growing literature suggesting that there may
be individual differences in the affective response to
exercise [34,35] and that these individual differences
may be related to levels of physical activity participation
[23,24]. Currently, however, there are inadequate longi-
tudinal studies to determine whether these individual
differences represent a stable trait or a malleable, experi-
ence-dependent characteristic. That is, there is insuffi-
cient evidence at this point to demonstrate either that
individuals possess a stable affective disposition toward
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exercise or, alternatively, that individuals’ affective
response to exercise may be modified by experience.
Our findings contribute to this debate, and suggest that
it is worth exploring ways to increase exercise enjoy-
ment among low-active adolescent girls.

Our findings would suggest that the affective response
to exercise may be modified through experience, as the
girls in the low-enjoyment group at baseline clearly
increased their reported enjoyment over time commen-
surate with an increase in vigorous activity participation.
However, the type of exercise that girls in this study
were asked to do during the study differed substantially
from the standard PE class that they would have been
exposed to previously. Considerable modifications were
made to the typical PE curriculum: girls were exempted
from aspects of the PE class that had previously been
identified, through focus groups, as aversive to low-
active girls (i.e., completing the timed mile run and
wearing uniforms); novel activities were added to the
curriculum to appeal to girls’ ability levels and prefer-
ences (e.g., yoga, brisk walking); girls in the class were
able to have an influence over the activities that were
offered, thus providing them with some degree of con-
trol over the activities; and the intervention was offered
only to girls who were not active in competitive sports.

All of these innovative elements likely had an impact
on the girls’ perceived competence for exercise, their
sense of autonomy, and the feeling of belonging that
comes from participating in an activity within a suppor-
tive group setting. In short, the intervention targeted the
three psychological needs (competence, autonomy, and
relatedness) that have been identified in Self-Determina-
tion Theory [36] as factors that contribute to intrinsic
motivation (i.e., inherent pleasure in an activity for its
own sake). Thus, whereas reported enjoyment of exer-
cise increased within the Project FAB girls who had
lower reports of enjoyment at baseline, we do not know
whether this level of enjoyment would generalize to
other settings, such as within a regular PE class. The
shift in enjoyment may have been entirely context-
dependent, and there may still be a trait component to
the affective response to exercise that would place these
girls at higher risk for avoiding activity once they moved
on from the special environment established during the
study.

Despite the enhanced impact of the intervention on
vigorous activity participation among the low-enjoyment
girls, we did not find a differential impact of the inter-
vention on cardiovascular fitness or percent body fat. It
would appear that the magnitude of the difference in
activity was not sufficient to bring about an detectable
difference in fitness over 9 months. Visual inspection of
the data do show a trend toward improved fitness
among the low-enjoyment intervention girls; a trend
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that is absent among the low-active comparison girls. A
larger study might be able to detect a significant differ-
ence between these two groups.

Although encouraging, the results of this study are
limited by certain aspects of the study design. The mea-
sure used to assess enjoyment of exercise is subject to
all of the vagaries of self-report instruments, including
self-presentation bias. Study participants knew that they
were enrolled in a program intended to increase their
physical activity, and they formed relationships with the
investigators and research assistants over time. There
may have been some motivation to answer questions in
a progressively more positive fashion over time,
although there is no reason to suppose that this effect
would be more prominent among the girls who reported
low enjoyment of exercise at baseline. The outcome
variable, vigorous activity, also was obtained via self-
report and may have been subject to recall bias and test-
ing effects. More accurate assessments of activity levels
might have been obtained using more objective tools,
such as accelerometers. As participants moved through
the study and completed the 3DPAR for the second and
third times, they may have become more accurate in
reporting. If so, one might expect that the report of vig-
orous activity would have declined over time, since most
people tend to over-report their activity levels. However,
there is also the possibility that girls over-reported their
vigorous activity over time as a result of social desirabil-
ity influences. Again, however, it is not immediately
obvious why this effect would have been greater among
the girls who reported enjoying exercise less at baseline.

Future investigations might extend these findings by
incorporating a more standardized assessment of exer-
cise-associated affect prior to implementing an interven-
tion. This approach was employed by Williams et al.
[23], who obtained a measure of the affective response
to exercise during a submaximal cardiovascular fitness
test prior to a physical activity intervention among
adults. They found that adults with a more positive
affective response to the task increased their activity
more over time. Their findings, which run counter to
the present study results, again suggest that there may
be context-dependent elements to the self-report of
exercise enjoyment, and that future studies should
attempt to tease apart what may be trait and state ele-
ments of exercise-associated affect.

Conclusions

Our findings are encouraging in that they support the
utility of PE-based interventions that target low-active
adolescent females with the intent of increasing out-of-
school activity. The intervention was in fact more effec-
tive among girls who reported a low level of exercise
enjoyment at baseline, perhaps suggesting that these
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girls were most responsive to the modifications in the
PE environment introduced during the intervention.
Our results demonstrate that school-based interventions
may have varying impact on different subgroups of par-
ticipants; these differential impacts should be explored
when evaluating the “success” of school-based
interventions.

Acknowledgements

The authors thank Debby Ford, John Johansen, and Stacia Pollock for their
invaluable assistance in the community, and Karen Calfas for her assistance
in designing the intervention. This work was supported by NICHD grant RO1
HD-37746, NIH grant MO1 RR00827-S1 and by Grant Number UL1T RR031985
from the National Center for Research Resources (NCRR), a component of
the National Institutes of Health (NIH) and the NIH Roadmap for Medical
Research.

Author details

"Department of Planning, Policy, and Design, University of California at
Irvine, California, USA. 2Department of Pediatrics, University of California at
Irvine, Orange, California, USA.

Authors’ contributions

MS conceived of the study, supervised the intervention and data collection,
performed data analyses, and drafted the manuscript. DC contributed to the
design of the study and selection of measures, advised on analytical
approach, and reviewed and commented on the manuscript. Both authors
read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 8 October 2010 Accepted: 20 June 2011
Published: 20 June 2011

References

1. Brown WJ, Burton NW, Rowan PJ: Updating the evidence on physical
activity and health in women. Am J Prev Med 2007, 33(5):404-411.

2. Warburton DE, Nicol CW, Bredin SS: Health benefits of physical activity:
the evidence. Cmaj 2006, 174(6):301-9.

3. Kahn JA Huang B, Gillman MW, Field AE, Austin SB, Colditz GA, Frazier AL:
Patterns and determinants of physical activity in U.S. adolescents. J
Adolesc Health 2008, 42(4):369-77.

4. Sirard JR, Barr-Anderson DJ: Physical activity in adolescents: from
associations to interventions. J Adolesc Health 2008, 42(4):327-8.

5. Butcher K, Sallis JF, Mayer JA, Woodruff S: Correlates of physical activity
guideline compliance for adolescents in 100 U.S. Cities. J Adolesc Health
2008, 42(4):360-8.

6.  Eaton DK, Kann L, Kinchen S, Shanklin S, Ross J, Hawkins J, Harris WA,
Lowry R, McManus T, Chyen D, Lim C, Whittle L, Brener ND, Wechsler H:
Youth risk behavior surveillance-United States. MMWR Surveill Summ
2009, 59(5):1-142.

7. Troiano R, Berrigan D, Dodd K, Masse L, Tilert T, Mcdowell M: Physical
activity in the united states measured by accelerometer. Medicine and
Science in Sports and Exercise 2008, 40(1):181-188.

8. Pate RR, Davis MG, Robinson TN, Stone EJ, McKenzie TL, Young JC:
Promoting physical activity in children and youth: a leadership role for
schools: a scientific statement from the American Heart Association
Council on Nutrition, Physical Activity, and Metabolism (Physical Activity
Committee) in collaboration with the Councils on Cardiovascular Disease
in the Young and Cardiovascular Nursing. Circulation 2006,
114(11):1214-24.

9. Salmon J, Booth ML, Phongsavan P, Murphy N, Timperio A: Promoting
physical activity participation among children and adolescents. Epidemiol
Rev 2007, 29:144-59.

10. van Sluijs E, McMinn A, Griffin S: Effectiveness of interventions to promote
physical activity in children and adolescents: systematic review of
controlled trials. BMJ(British Medical Journal) 2007, 335:703.


http://www.ncbi.nlm.nih.gov/pubmed/17950406?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17950406?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16534088?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16534088?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18346662?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18346656?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18346656?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18346661?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18346661?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18091006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18091006?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16908770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16908770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16908770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16908770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16908770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17556765?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17556765?dopt=Abstract

Schneider and Cooper International Journal of Behavioral Nutrition and Physical Activity 2011, 8:64

http://www.ijbnpa.org/content/8/1/64

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

Wallhead T, Buckworth J: The role of physical education in the promotion
of physical activity. Quest 2004, 56:285-301.

Marcus BH, Williams DM, Dubbert PM, Sallis JF, King AC, Yancey AK,
Franklin BA, Buchner D, Daniels SR, Claytor RP: Physical activity
intervention studies: what we know and what we need to know: a
scientific statement from the American Heart Association Council on
Nutrition, Physical Activity, and Metabolism (Subcommittee on Physical
Activity); Council on Cardiovascular Disease in the Young; and the
Interdisciplinary Working Group on Quality of Care and Outcomes
Research. Circulation 2006, 114(24):2739-52.

Schneider M, Dunton GF, Bassin S, Graham DJ, Eliakim AF, Cooper DM:
Impact of a school-based physical activity intervention on fitness and
bone in adolescent females. J Phys Act Health 2007, 4(1):17-29.

Dunton GF, Schneider M, Cooper DM: Factors predicting behavioral
response to a physical activity intervention among adolescent females.
Am J Health Behav 2007, 31(4):411-22.

Pate RR, Ward DS, Saunders RP, Felton G, Dishman RK, Dowda M:
Promotion of physical activity among high-school girls: a randomized
controlled trial. Am J Public Health 2005, 95(9):1582-7.

Webber LS, Catellier DJ, Lytle LA, Murray DM, Pratt CA, Young DR, Elder JP,
Lohman TG, Stevens J, Jobe JB, Pate RR: Promoting physical activity in
middle school girls: Trial of Activity for Adolescent Girls. Am J Prev Med
2008, 34(3):173-84.

Jones D, Hoelscher DM, Kelder SH, Hergenroeder A, Sharma SV: Increasing
physical activity and decreasing sedentary activity in adolescent girls-
The Incorporating More Physical Activity and Calcium in Teens (IMPACT)
study. Int J Behav Nutr Phys Act 2008, 5:42.

Neumark-Sztainer D, Story M, Hannan PJ, Rex J: New Moves: a school-
based obesity prevention program for adolescent girls. Prev Med 2003,
37(1):41-51.

Wilcox S, Dowda M, Dunn A, Ory MG, Rheaume C, King AC: Predictors of

increased physical activity in the Active for Life program. Prev Chronic Dis

2009, 6(1):A25.

Dishman RK, Motl RW, Saunders R, Felton G, Ward DS, Dowda M, Pate RR:
Enjoyment mediates effects of a school-based physical-activity
intervention. Med Sci Sports Exerc 2005, 37(3):478-87.

Kahenman D: In Objective happiness, in Well-being: The Foundations of
Hedonic Psychology. Edited by: Kahneman D., Diener E, and Schwartz N.
Russell-Sage: New York; 1999:4-25.

Williams DM: Exercise, affect, and adherence: an integrated model and a
case for self-paced exercise. J Sport Exerc Psychol 2008, 30(5):471-96.
Williams DM, Dunsiger S, Ciccolo JT, Lewis BA, Albrecht AE, Marcus BH:
Acute Affective Response to a Moderate-intensity Exercise Stimulus
Predicts Physical Activity Participation 6 and 12 Months Later. Psychol
Sport Exerc 2008, 9(3):231-245.

Schneider M, Dunn A, Cooper D: Affect, exercise, and physical activity
among healthy adolescents. J Sport Exerc Psychol 2009, 31(6):706-23.

Cox AE, Smith AL, Williams L: Change in physical education motivation
and physical activity behavior during middle school. J Adolesc Health
2008, 43(5):506-13.

Hoffman MD, Hoffman DR: Exercisers achieve greater acute exercise-
induced mood enhancement than nonexercisers. Arch Phys Med Rehabil
2008, 89(2):358-63.

Cooper DM, Weiler-Ravell D, Whipp BJ, Wasserman K: Aerobic parameters
of exercise as a function of body size during growth in children. Journal
of Applied Physiology 1984, 56(3):628-634.

Beaver WL, Lamarra N, Wasserman K: Breath-by-breath measurement of
true alveolar gas exchange. Journal of Applied Physiology 1981,
51(6):1662-1675.

Motl RW, Dishman RK, Dowda M, Pate RR: Factorial validity and invariance
of a self-report measure of physical activity among adolescent girls.
Research Quarterly for Exercise and Sport 2004, 75(3):259-271.

Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath SJ,
O'Brien WL, Bassett DR Jr, Schmitz KH, Emplaincourt PO, Jacobs DR Jr,
Leon AS: Compendium of physical activities: An update of activity codes
and MET intensities. Medicine & Science in Sports & Exercise 2000, 32(9S):
S498-5504.

Kendierski D, DeCarlo K: Physical activity enjoyment scale: two validation
studies. J Sport and Exercise Psychology 1991, 13:50-64.

Imperatore G, Cheng YJ, Williams DE, Fulton J, Gregg EW: Physical activity,
cardiovascular fitness, and insulin sensitivity among U.S. adolescents:

Page 8 of 8

the National Health and Nutrition Examination Survey, 1999-2002.
Diabetes Care 2006, 29(7):1567-72.

33, Dishman RK, Motl RW, Saunders R, Felton G, Ward DS, Dowda M, Pate RR:
Self-efficacy partially mediates the effect of a school-based physical-
activity intervention among adolescent girls. Prev Med 2004, 38(5):628-36.

34, Rose EA, Parfitt G: Can the feeling scale be used to regulate exercise
intensity? Med Sci Sports Exerc 2008, 40(10):1852-60.

35. Ekkekakis P, Hall EE, Petruzzello SJ: The relationship between exercise
intensity and affective responses demystified: to crack the 40-year-old
nut, replace the 40-year-old nutcracker! Ann Behav Med 2008,
35(2):136-49.

36. Deci E, Ryan R: Intrinsic motivation and self-determination in human
behavior. New York: Plenum; 1985.

doi:10.1186/1479-5868-8-64

Cite this article as: Schneider and Cooper: Enjoyment of exercise
moderates the impact of a school-based physical activity intervention.
International Journal of Behavioral Nutrition and Physical Activity 2011 8:64.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/17145995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17145995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17145995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17145995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17145995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17145995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17145995?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17489004?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17489004?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17511576?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17511576?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16118370?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16118370?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18312804?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18312804?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18718012?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18718012?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18718012?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18718012?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12799128?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12799128?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19080031?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19080031?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15741848?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15741848?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18971508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18971508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18496608?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18496608?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20384008?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20384008?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18848680?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18848680?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18226663?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18226663?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6706770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6706770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6798003?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6798003?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15487290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15487290?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21698843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21698843?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16801580?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16801580?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16801580?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15066366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15066366?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18799997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18799997?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18369689?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18369689?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18369689?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study Design
	Intervention
	Measures
	Cardiovascular fitness
	Body composition
	Physical activity recall
	Enjoyment of Exercise

	Data analyses

	Results
	Descriptive statistics
	Test for moderation of intervention impact by baseline enjoyment
	Change in enjoyment of exercise over time

	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

