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Background. This study explores underresearched
sociocultural predictors of children’s physical activity
and fitness, with particular attention paid to the influ-
ence of ethnicity independent from potential con-
founders such as social class.

Methods. Utilizing a 1997/1998 cross-sectional sample
of 107 children (ranging in age from 6.5 to 13 years,
mean = 10 years) participating in a longitudinal study
of childhood obesity in Birmingham, Alabama, pre-
dictors of television viewing, vigorous exercise, habit-
ual physical activity, exercise in school P.E. classes,
sports team participation, and maximal aerobic capac-
ity were identified, utilizing multiple regression anal-
yses.

Results. The results indicated few ethnic differences
in childhood physical activity once characteristics
such as social class and single vs dual parent family
background were controlled for. Specific multivariate
findings included higher levels of television viewing
and vigorous exercise among children from single par-
ent homes; lower habitual physical activity among
girls; less P.E. exercise among African Americans and
children from single parent homes; higher sports team
participation among older yet physically immature
children; and higher physical fitness among boys, Cau-
casians, physically mature children, and children from
single parent homes.

Conclusions. This study illustrates the multidimen-
sional nature of childhood physical activity and the
influence of sociocultural factors on children’s activity
patterns.
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INTRODUCTION

Levels of physical activity among children are highly
variable, and few consistent correlates have been iden-
tified. The lack of identification of predictors of child-
hood activity is alarming, given the argument that
childhood exercise patterns extend into adulthood [1,2]
and, subsequently, exert a strong influence on disease
risk later in life. Even in childhood, linkages between
physical activity and early disease indicators such as
obesity [3,4], cardiorespiratory fitness [5], and blood
pressure [5] have been identified. The short- and long-
term relationships between activity and health suggest
the necessity of identifying determinants of physical
activity among children in order to better inform cur-
rent research on children’s physical activity patterns
and to guide intervention programs directed at activ-
ity promotion.

A typology useful in understanding the multitude of
factors which may influence children’s physical activity
patterns, modified from Kohl and Hobbs’ classification
[6], considers determinants at four levels: the physiolog-
ical level, including factors such as maturation and
growth, the psychological level, including motivation,
self-efficacy, and sense of control, the sociocultural
level, including family characteristics, sociodemograph-
ics, and role models, and the ecological level, including
the availability of facilities for activity, physical safety,
and climate. Interestingly, the majority of previous re-
search exploring determinants of physical activity
among children has focused on the psychological factors
[7-10], while broader sociocultural or ecological deter-
minants have received little attention, despite their po-
tential to influence children’s activity patterns through
the provision of opportunities for exercise. With the
exception of gender, age, and ethnicity, few sociocultural
determinants of children’s activity patterns or levels of
aerobic fitness have been identified.

Regardless of the measurement, previous research
typically demonstrates higher activity levels [3,5,11-
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16], sports team participation [5,17], and physical fit-
ness [16] for boys. In addition, older children consis-
tently report less physical activity than younger
children [5,18,19] although this relationship may be
more pronounced among females, suggesting an inter-
action between age and gender [18-20]. However, few
previous studies have examined the effects of age inde-
pendent from puberty, suggesting a need for further
research on the behavioral impact of both puberty
and age.

Ethnicity is an additional factor presumed to influ-
ence physical activity among children, with levels being
higher among Caucasian than African American or His-
panic children in terms of self-reported activity
[13,14,17,21] and physical fitness [22,23]. However, the
potentially confounding influence of social class is an
important caveat in the relationship between ethnicity
and physical activity. It is likely that much of the statis-
tical influence of ethnicity on physical activity is actu-
ally due to the disproportionately lower socioeconomic
status of racial and ethnic minorities. The possibly un-
derlying influence of social class is suggested by several
studies reporting an inverse relationship between socio-
economic background and physical activity and fit-
ness [24-27].

In short, the influence of broad sociocultural factors
on children’s levels of physical activity and fitness has
been underresearched, despite their potential to impact
a number of dimensions of physical activity. Thus, the
goal of the current study is to identify sociocultural
determinants of physical activity and fitness among
children. In addition to exploring underresearched soci-
ocultural factors and considering physical activity a
multidimensional concept with various components,
unique contributions of this study include addressing
the impact of ethnicity independent from social class
background and distinguishing the separate effects of
age and pubertal development on aspects of childhood
physical activity.

METHODS

Subjects

The data for this research were derived from an ongo-
ing, longitudinal study of childhood obesity in Bir-
mingham, Alabama. Approximately 120 healthy Afri-
can American and Caucasian children, recruited
through advertisements, flyers, and word of mouth, cur-
rently participate in the study. The average age at ini-
tial enrollment is 7 years, and the children are followed
for 5 years. Most children are currently in year 2 or 3
of the study, with ages ranging from 6.5 to 13 years
(X = 10 years). The children represent a wide range of
body sizes and activity levels. The protocol includes a
yearly overnight visit to the General Clinical Research
Center (GCRC). Data are collected on anthropometrics,
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resting energy expenditure, sociodemographic back-
ground, dietary intake, and habitual physical activity.
Two weeks after the GCRC visit, the children undergo
further testing at the Department of Nutrition Science,
at which time data on aerobic fitness and body composi-
tion are gathered. The analyses in the current study
are cross-sectional, with the sample including children
who participated in testing during the 1997/1998 school
year and for whom complete data on all physical activity
variables were obtained (n = 107). The study was ap-
proved by the University of Alabama at Birmingham
Institutional Review Board for human use, and in-
formed consent was obtained from all subjects before
testing.

Measurement of Variables

Independent variables. Sociocultural and physio-
logical predictors of activity considered in this analysis
were gender (0 = males, 1 = females), ethnicity (0 =
Caucasian, 1 = African American), age (measured in
years), single parent home (0 = two parent family, 1 =
single parent family), pubertal development, and social
class. Pubertal development was measured by physical
examination by a pediatrician and ranges from Tanner
stage | (prepubertal) to V (although in our sample, the
highest observed Tanner stage is 1V). Family social
class background was measured by the Hollingshead
four-factor index of social class, which combines the
educational attainment and occupational prestige for
the number of working parents in the child’s family
[28]. This index ranges from 8 to 66, with higher values
indicating higher social class background. Table 1 pres-
ents means and proportions for the physiological and
sociocultural characteristics among the sample.

As shown in Table 1, the sample was evenly divided
by gender and ethnic background. The average age of
the children was 10 years, and most children were in
Tanner stage | or Il. However, there were significant
ethnic and gender differences in physical maturation,
with African American children and, although not
shown Table 1, females having a higher stage of puber-
tal development. Table 1 also indicates ethnic differ-
ences regarding family background characteristics. Af-
rican American children in the sample were more likely
to reside in single parent families (P < 0.05) and had
a lower mean Hollingshead social status score (53.1
for Caucasian children and 33.8 for African American
children, P < 0.001).

Dependent variables. Six variables assessing vari-
ous components of physical activity and fitness were
included in the analysis. These outcomes were assessed
separately (as opposed to being combined into a single
index of activity) because they represent distinct as-
pects of activity, inactivity, and fitness. Television view-
ing, an indicator of inactivity, was measured in hours
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TABLE 1
Background Characteristics for All Subjects (n = 107)

Total sample Caucasian African American Significant effects of
Background characteristics (n = 107) (n = 55) (n = 52) gender and ethnicity
Ethnicity (% African American) 49% — — —
Gender (% female) 55% 54% 56% (None)
Age (X years + SD) 10.0 (1.7) 10.0 (1.6) 9.9 (1.8) (None)
Pubertal dev. (X Tanner stage + SD) 1.6 (.8) 1.4 (.6) 1.9 (.9) (Ethnicity, P < 0.001)
(Gender, P < 0.001)
% Single parent home 46% 34% 58% (Ethnicity, P < 0.05)
Social class (X Hollingshead score + SD) 43.7 (14.6) 53.1 (8.0) 33.8 (13.6) (Ethnicity, P < 0.001)

per day as reported by the subject’s parent. Physical
fitness was measured by maximal VO,. As previously
described in detail [29], this variable was assessed by
an all-out, progressive treadmill test conducted while
the children were in afasted state. Oxygen consumption
and carbon dioxide production were determined contin-
uously using a SensorMedics 2900 metabolic monitor,
and heart rate was measured by a Polar vantage heart
rate monitor during the treadmill test. Achievement of
VO, maximum was defined when the children reached
two of the following three criteria: heart rate >195, a
respiratory exchange ratio >1.0, or a plateau of VO..
Based on these criteria, a total of 76 children achieved
a maximal VO,. In order to correct for the confounding
influence of body composition on maximal VO,, soft
lean tissue mass and fat mass were included as control
variables in the analyses. Fat mass and fat-free mass
are measured through dual energy X-ray absorpiome-
try, using a Lunar DPX-L densitometer and pediatric
software (for a more detailed description of this proce-
dure, see [30]). The children’s hours per week of exercise
was derived from a modified version of the Kriska activ-
ity questionnaire [31]. A comprehensive list of physical
activities was read by an interviewer, and the children
and parents indicated how many months, weeks, days,
and minutes the child spent on each activity outside
of school during the previous 12 months. An average
number of hours per week was calculated, which repre-
sents the child’s habitual physical activity within the
past year. Due to the highly skewed distribution of this
variable, it was collapsed into 10 percentiles for use in
the multivariate analyses. The children were also asked
how many days per week of exercise they had engaged
in within the previous week. Consistent with the use
of this item on national epidemiologic surveys, such
as the Youth Risk Behavior Survey and the National
Health and Nutrition Examination Survey, children
were asked to indicate how many days in the past week
they had engaged in physical activity for at least 20
minutes, which resulted in breathing hard and sweat-
ing. Thus, this outcome was distinct from the previous
outcome (hours per week of exercise) in that it measured
only vigorous and recent physical activity. P.E. exercise

measured the amount of exercise the children receive
during school. This variable, which was expressed as
hours per week spent exercising in physical education
class, was derived by multiplying the number of days
per week the children attend P.E. class at school by the
number of minutes reportedly spent in actual exercise
during the average P.E. class. Finally, participation in
sports teams was measured by a dichotomous variable
indicating whether the child had participated in at least
one school or community sports team within the past
year (0O = no sports team participation, 1 = participation
on at least one sports team).

Statistical Analyses

All statistical analyses were performed using SPSS/
PC+. First, in order to determine the associations be-
tween the various outcome measures, bivariate correla-
tional analyses were conducted. Next, the influence of
gender and ethnicity on the six activity outcomes was
explored by employing a two-way analysis of variance
design. Then, the influence of sociocultural and physio-
logical factors on physical activity and fitness was de-
termined through multiple regression analyses. Each
activity outcome variable was regressed on the set of
sociocultural variables using OLS regression with the
exception of the dichotomous sports team participation
outcome, which was analyzed using logistic regression.

RESULTS

Bivariate Correlations among Physical Activity and
Fitness Variables

The correlations among the various dimensions of
activity and fitness are presented in Table 2. The out-
come of maximal aerobic capacity is presented both
unadjusted and adjusted for fat mass and fat-free mass.

The correlations among the six outcome variables
were relatively weak, illustrating the multidimensional
nature of physical activity among children. As indicated
in Table 2, television viewing (an indicator of inactivity)
was not significantly associated with any of the physical
fitness or activity variables. Interestingly, the strongest
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TABLE 2
Correlations (P values) among Physical Activity, Inactivity, and Fitness Outcomes among Caucasian and African American Children
(n = 107)
1. 2. 3 4, 5 6
1. TV viewing? 1.00
2. Hours/week exercise® —0.05 (P = 0.61) 1.00
3. Days/week exercise® 0.04 (P = 0.69) 0.36 (P = 0.00) 1.00
4. P.E. exercise (hours/week)? —0.15 (P = 0.13) —0.17 (P = 0.07) 0.14 (P = 0.14) 1.00
5. Sports teams® 0.04 (P = 0.65) 0.17 (P = 0.09) 0.16 (P = 0.11) 0.19 (P = 0.05) 1.00
6. VO, max (L/min)’ 0.17 (P = 0.13) 0.07 (P =054) 0.26(P=0.02) 0.16(P =0.15) 0.05(P =0.67) 1.00
7. Adjusted VO, max (L/min)9¢ —0.13 (P = 0.26) 0.20 (P =0.09) 031(P=0.01) 0.15(P=0.22) 0.29 (P =0.01) —

a Reported by the subjects’ parents.

b Derived from the Kriska activity questionnaire.

¢ Vigorous physical activity for =20 minutes in duration.

d Hours/week spent exercising in school physical education class.

¢ Participation in at least one school or community sports team (0 = no, 1 = yes).

f Maximal aerobic capacity during treadmill test; n = 76.
9 Adjusted for fat mass and fat-free mass; n = 76.

correlation (r = 0.36) observed among the various physi-
cal activity outcomes was between the number of hours
per week spent exercising (a habitual measure encom-
passing all physical activity) and days per week exercis-
ing (a recent measure encompassing only vigorous ac-
tivity). Physical fitness, measured by VO, max, was
significantly, although weakly, correlated with days per
week spent exercising, and, when adjusted for body
composition, sports team participation. Previous stud-
ies have also reported rather modest associations be-
tween fitness and activity [32]. However, the correla-
tions indicated in these analyses do suggest that aerobic
capacity is at least partially related to training (i.e.,
time spent engaging in physical activity).

ANOVA Models

Table 3 presents descriptive information on the six
physical activity and fitness outcomes. As indicated in
Table 3, the children in our sample spent an average
of 2 h per day viewing television, 7.3 h each week in
exercise, and participated in vigorous exercise an aver-
age of 3.5 days a week. In addition, 48% of the children
were involved in at least one sports team, and they
received an average of slightly under 2 h of exercise in
school physical education classes weekly. Finally, the
mean aerobic capacity of our sample was 1.5 liters of
oxygen per minute of exercise.

Also presented in Table 3 is the influence of ethnicity
and gender on physical activity and fitness. Interest-
ingly, significant gender differences were only evident
for two outcomes, reported hours per week of exercise
and maximal aerobic capacity. Consistent with previous
studies examining gender differences in exercise and
fitness, males reported significantly higher levels of
exercise (almost 2 h more per week) and greater aerobic
capacity (by 100 ml) than females (P < 0.01). Previously

reported gender differences in sports team participation
were not supported in the current analyses (at the bi-
variate level), although they were approaching statisti-
cal significance. Several ethnic differences were also
evident. Among our sample, African American children
reported significantly more television viewing (~24
minutes per day), less time exercising in P.E. class
(2/2 h each week), lower participation on sports teams
(58% of Caucasian children reported sports team partic-
ipation compared with only 38% of African American
children), and lower VO, max (~200 ml).

Multivariate Analyses

Although numerous ethnic and gender differences
were apparent at the bivariate level, an important goal
of this research was to determine whether such differ-
ences remained once potential confounding variables
were controlled for. Thus, the final series of analyses
explored the influence of several salient sociocultural
and physiological variables on each of the dimensions of
physical activity and fitness. In addition, age by gender
interactions were tested for each outcome, given the
previously reported pattern of physical activity being
particularly low for older females. However, no signifi-
cant interactions were found in the current analyses
and therefore the results of the multiplicative models
are not presented. Thus, Table 4 includes only the re-
sults of the additive multivariate analyses.

Television viewing. The first outcome, television
viewing, revealed an interesting pattern. Although eth-
nic differences in television viewing were evident at the
bivariate level (see Table 3), these differences were not
significant in the multivariate analyses. The only sig-
nificant predictor of television viewing was single par-
ent home status, with children from single parent
homes reporting more time spent watching television.
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TABLE 3
Means (=SD) for Physical Activity, Inactivity, and Fitness Outcomes by Gender and Ethnicity (n = 107)
TV viewing Hours/week Days/week P.E. exercise Sports teams VO, max
(hours/day)? exercise® exercise® (hours/week) 4 (% involved)® (L/min)f
Total sample 2.0 (1.2 7.3 (6.1) 35(2.1) 1.7 (.9) 48 1.5 (.4)
Gender
Males 20 (1.2 8.8 (6.2) 3.7 (2.0) 1.7 (.9) 58 1.5 (.4)
Females 2.0 (1.2) 6.0 (5.7) 3.3(2.3) 1.6 (.9) 41 1.4 (.4)
Ethnicity
Caucasian 1.8 (1.0) 6.3 (5.4) 3.6 (2.1) 1.9 (.8) 58 1.6 (.4)
African American 2.2 (1.3) 8.3 (6.7) 3.3(2.2) 1.4 (.9) 38 1.4 (.5)
Gender OEthnicity
Af-Am. males 2.3 (1.3) 9.9 (6.4)* 3.7 (2.3) 1.4 (.9) 48 1.4 (.4)
Caucasian males 1.8 (1.0) 7.9 (6.0) 3.7 (1.7) 1.9 (.9) 68* 1.7 (4)
Af-Am. females 2.2 (1.4) 7.0 (6.7) 3.0 (2.2) 1.4 (.6) 31* 1.3 (.5)
Caucasian females 1.7 (1.0) 5.0 (4.4)* 3.6 (2.4) 1.9 (.8) 50 1.5 (.4)
Significant effects Ethnicity Gender None Ethnicity Ethnicity Gender
(P < 0.05) (P < 0.01) (P <0.01) (P < 0.05) (P <0.01)
Ethnicity
(P < 0.001)

a Reported by the subjects’ parents.

b Derived from the Kriska activity questionnaire.

¢ Vigorous physical activity for =20 minutes in duration.

d Hours/week spent exercising in school physical education class.
¢ Participation in at least one school or community sports team.
f Maximal aerobic capacity during treadmill test; n = 76.

* Indicates significant differences between means in post hoc testing (gender Oethnicity).

In fact, children from single parent homes watched
around 30 minutes more television per day than chil-
dren residing with two parents. The set of sociocultural
predictors explained around 12% of the variation in
television viewing.

Hours per week of exercise. Consistent with the bi-
variate analyses, the number of hours spent on exercise
outside of school was strongly influenced by gender. As
shown in Table 4, girls reported fewer hours of exercise
than boys. Since the skewed distribution of this variable
necessitated the use of percentiles, rather than raw
hours, the parameter estimate of —1.31 indicates that
the females in our sample reported around 13% less
time spent exercising than the males. None of the other
variables were significantly associated with exercise,
including factors relatively consistently associated with
exercise in previous studies, such as age and ethnicity.
The equation as a whole explained around 13% of the
variation in exercise.

Days per week of exercise. The number of days per
week spent engaging in vigorous exercise was relatively
uninfluenced by sociocultural characteristics. In fact,
the model tested to predict days/week of vigorous exer-
cise did not achieve statistical significance, rendering
individual associations difficult to interpret. As indi-
cated in Table 4, only single parent home status
emerged as a significant correlate. Interestingly, how-
ever, children from single parent homes reported more

exercise than children residing with two parents (by
almost 1 day per week). This finding was unexpected
and merits further attention.

P.E. exercise. The fourth outcome variable pre-
sented in Table 4, hours per week spent exercising in
school P.E. class, was also influenced by parental char-
acteristics. Children who resided in single parent
homes reported less time in P.E. exercise (~20 minutes
per week) than children from two parent homes. In
addition, African American children reported almost 40
minutes less per week exercising in school P.E. classes
than Caucasian children. This finding is interesting
since it suggests an ethnic effect independent of the
influence of social class. The R? for the equation is 0.14.

VO, max. Thechildren’slevel of physical fitness was
strongly associated with several physiological and cul-
tural factors. Gender, ethnicity, pubertal stage, and sin-
gle parent home status were all significantly associated
with aerobic fitness. Consistent with their high amount
of vigorous exercise, children from single parent fami-
lies had higher levels of aerobic fitness. In addition,
males had higher aerobic capacity than females (by 150
ml/minute), and Caucasian children had higher VO,
max than African American children (by 210 ml/
minute), even when controlling for sociocultural differ-
ences. Finally, while there was no age effect on aerobic
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TABLE 4

Parameter Estimates (P Values) for Physical Activity, Inactivity, and Fitness Outcomes Regressed on Sociocultural Variables among
Caucasian and African American Children (n = 107)
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TV viewing Hours/week Days/week P.E. exercise VO, max
(hours/day)? exercise® exercise® (hours/week) (L/min)¢® Sp'or'ts tgan:
participation
Predictor variables b (P value) OR (P value)
Gender (1 = female) —0.22 (.37) —1.31 (.02)* —0.23 (.60) —0.11 (.54) —0.15 (.00)*** 0.63 (.30)
Ethnicity (1 = Af. Am.) 0.09 (.78) 1.33 (.09) —0.18 (.77) —0.65 (.01)** —0.21 (.00)*** 1.37 (.60)
Age (years) 0.07 (.45) —0.16 (.49) —0.06 (.75) 0.06 (.42) —0.02 (.19) 1.42 (.05)*
Pubertal development 0.18 (.39) —0.25 (.62) —0.25 (.53) 0.08 (.60) 0.10 (.05)* 0.38 (.02)*
Single parent home (1 = yes) 0.50 (.03)* 0.43 (.44) 0.86 (.05)* —0.34 (.05)* 0.09 (.05)* 0.74 (.49)
Social class —0.01 (.36) 0.02 (.46) 0.01 (.50) —0.01 (.28) 0.00 (.06) 1.03 (.10)
Intercept 1.24 6.54 3.68 1.86 0.18 —-3.24
R? 0.12 0.13 0.07 0.14 0.85 0.11
No. cases 107 107 107 107 76 107

@ Reported by the subjects’ parents.

b Derived from the Kriska activity questionnaire, and expressed in percentiles.

¢ Vigorous physical activity for =20 minutes in duration.
d Hours/week spent exercising in school physical education class.

¢ Maximal aerobic capacity during treadmill test; adjusted for fat mass and fat-free mass.
f Participation in at least one school or community sports team (0 = no, 1 = yes); analyzed using logistic regression analysis.

*P <0.5.
** p < 0.01.
*** P < 0.001.

capacity, there was a maturation effect, as physical fit-
ness increased by around 100 ml/minute for each incre-
ment in Tanner stage. The set of independent variables
(including fat mass and fat-free mass as controls) ex-
plained 85% of the variation in VO, max.

Sports team participation. The final outcome vari-
able explored in the analyses was participation on a
sports team. Since this outcome was dichotomous, logis-
tic regression analysis was employed, and odds ratios
are presented in Table 4. An interesting pattern regard-
ing the effects of age and physical maturation is evident.
Although older children were more likely to participate
on a school or community sports team, children in a
higher stage of pubertal development were less likely
to play on a sports team. As mentioned previously, very
few previous studies have considered the independent
effects of age and pubertal stage. The possibility of such
divergent effects is suggestive and merits further inves-
tigation. Interestingly, none of the other independent
variables were significant predictors of team sports.
Once again, although ethnicity was associated with
sports team participation at the bivariate level, this
relationship was not significant once sociocultural dif-
ferences between African American and Caucasian chil-
dren were controlled for. In the multivariate analyses,
neither ethnicity nor gender even approached signifi-
cance as predictors of participation on a sports team,
nor did social class background or number of parents.

DISCUSSION

Our study on the influence of sociocultural character-
istics on children’s levels of physical activity and fitness
suggests several important contributions. First, the no-
tion that physical activity is a multidimensional con-
struct is clearly supported by the data. Not only were
weak correlations demonstrated among the various ac-
tivity and fitness dimensions, but the multivariate
analyses also revealed distinct predictors for the activ-
ity and fitness outcomes. For example, exercise received
in school physical education classes, exercise received
outside of school, and participation on sports teams
were each associated with a distinct set of predictors.
Similarly, the single indicator of inactivity explored in
this study, television viewing, was clearly shown to be
a construct distinct from physical activity (or the ab-
sence of physical activity). Rather than emerging as an
activity competing with exercise, as has been previously
suggested [6,34], television viewing appears to be a be-
havior independent from exercise, since children who
watch more television do not necessarily engage in less
physical activity. In addition, physical fitness, while
correlated with a few activity outcomes, represents a
distinct attribute predicted partially by sociocultural
factors but largely by physiological characteristics (e.g.,
body composition). The distinction between the physical
activity outcomes explored in our research may be par-
ticularly important when determining the relationship
between activity and health. That various aspects of
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physical activity represent unique constructs necessi-
tates a consideration of which components demonstrate
an influence on health risk profile for children.

The fact that no consistent pattern of determinants
of children’s activity levels emerged in the analyses,
concerning age, gender, and race, seems contradictory
to previous studies. The lack of support provided in
these analyses for traditionally accepted activity pat-
terns is a second major finding of this research. Unlike
previous studies, females, African Americans, and older
children in our sample did not consistently report lower
levels of physical activity, although both females and
African American children had significantly lower
physical fitness. The relatively weak impact of gender,
age, and ethnicity on childhood physical activity pat-
terns can be understood by considering the potentially
confounding influence of the other sociocultural (and
physiological) variables explored in this paper. For ex-
ample, the lack of gender differences observed among
our sample may be due to the effects of controlling for
pubertal development. The majority of previous studies
reporting lower levels of activity among females have
not considered the confounding influence of pubertal
development, which typically occurs at an earlier age
for females and may adversely affect levels of physical
activity. This possibility was suggested in this paper by
the negative relationship between pubertal develop-
ment and sports team participation. The impact of pu-
bertal development may also explain why older children
did not report lower levels of activity (with the exception
of sports team participation) in our sample. Identifying
the effects of age independent from the influence of
pubertal development may attenuate the statistical im-
pact of age. This may be true when age and pubertal
development have contradictory influences, evidenced
by the negative association between Tanner stage and
sports participation and positive association between
age and sports participation. Once again, the failure
of previous studies to consider the effects of pubertal
development may be responsible for the consistent find-
ing of older children reporting lower levels of activity.
In reality, the true effects may be due to differences
in physical maturation, rather than age. The social,
psychological, and behavioral consequences of pubertal
development may be more severe than those of age
and may therefore exert a more influential impact on
children’s activity patterns.

A unique finding of our study is the lack of ethnic
differences observed between African American and
Caucasian children. Although numerous differences
were found at the bivariate level, only the amount of
exercise received while in school distinguished the two
groups after controlling for the influence of other socio-
cultural variables. That African American children re-
ceive less exercise in school than Caucasian children,
even at similar SES levels, may reflect the persisting
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racial segregation and poor quality of schools attended
primarily by minority children common in Southern
states. The lack of ethnic differences observed in this
study clearly suggests the importance of considering
family background characteristics which are likely to
differ among Caucasian and African American children.
A factor which appeared to strongly influence activity
patterns in this study was residing in a single parent
home—a characteristic more common among the mi-
nority children in our sample. Compared to children
residing in two parent homes, children with single par-
ents report more hours of television viewing, less exer-
cise received in school P.E. classes, and, surprisingly,
more days per week of exercise. Although this pattern
is perplexing, it may reflect decreased amounts of pa-
rental supervision, which is likely to increase both play
outside of the home and television viewing—activities
which both may be associated with stronger barriers
for children with two parents.

Although this study has revealed the influence of
several underresearched sociocultural factors on chil-
dren’s activity patterns, methodological limitations
must be considered when interpreting these findings.
Clearly, the children in our study are highly active rela-
tive to previous reports of the activity patterns of na-
tionally representative samples of children [13]. Limi-
tations in the validity of our sample’'s estimates of
physical activity may be responsible for some of the
disproportionately high activity and unusual patterns
evident in the analyses. It is thought that self-reported
activity is overestimated among children [33], who face
difficulties with memory recall. Although all self-re-
ported physical activity indices in this study were com-
pleted jointly by the parent and child, bias resulting
from child-reported estimates is likely. In addition, the
small sample size and potential self-selectivity of the
children participating in our study may limit the gener-
alizability of these findings to other populations. Fi-
nally, it is important to point out that the predictors
explored in this study are only responsible for a small
amount of the variation in physical activity, as evi-
denced by the low R?'s achieved in the current analyses.
The goal of achieving a more comprehensive description
of children’s activity patterns would perhaps be best
accomplished by a hierarchical approach, in which de-
terminants at various levels—physiological, psycholog-
ical, sociocultural, and ecological—are considered, re-
sulting in a complete profile of determinants of physical
activity among children. A more comprehensive under-
standing of children’s physical activity and fitness pat-
terns could be used to guide intervention programs di-
rected at activity promotion, encouraging an increase
and enjoyment of activity among children and, subse-
quently, a reduction in disease risk later in life.



312

ACKNOWLEDGMENTS

We thank all of the children who participated in the study and are
indebted to Tena Hilario for recruiting, tracking, and encouraging
our subjects. All procedures were conducted in accordance with the
University of Alabama at Birmingham’s Institutional Review Board
and with the informed consent of each of our subjects and their
parents.

10.

11.

12.

13.

14.

15.

REFERENCES

. Powell KE, Dysinger W. Childhood participation in organized

school sports and physical education as precursors of adult physi-
cal education. Am J Prev Med 1987;3:276-81.

. Sallis JF, Simons-Morton BG, Stone EJ, et al. Determinants of

physical activity and interventions in youth. Med Sci Sports Ex-
erc 1992;24:5248-57.

. Deheeger M, Rolland-Cachera MF, Fontvieille AM. Physical ac-

tivity and body composition in 10 year old French children: link-
ages with nutritional intake? Int J Obesity 1997;21:372-9.

. Maffeis C, Zaffanello M, Schutz Y. Relationship between physical

inactivity and adiposity J Pediatr

1997,131:288-92.

in prepubertal boys.

. Boreham CA, Twisk J, Savage MJ, Cran GW, Strain JJ. Physical

activity, sports participation, and risk factors in adolescents. Med
Sci Sports Exerc 1997;29:788-93.

. Kohl HW, Hobbs KE. Development of physical activity behaviors

among children and adolescents. Pediatrics 1998;101:549-54.

. Reynolds KD, Killen JD, Bryson SW, et al. Psychosocial predictors

of physical activity in adolescents. Prev Med 1990;19:541-51.

. Saunders RP, Pate RR, Felton G, et al. Development of question-

naires to measure psychosocial influences on children’s physical
activity. Prev Med 1997;26:241-7.

. Trost, SG, Pate RR, Dowda M, Saunders R, Ward DS, Felton

G. Gender differences in physical activity and determinants of
physical activity in rural fifth grade children. J Sch Health
1996;66:145-50.

Craig S, Goldberg J, Dietz WH. Psychosocial correlates of physical
activity among fifth and eighth graders. Prev Med 1996;25:
506-13.

Sallis JF, Strikmiller PK, Harsha DW, et al. Validation of inter-
viewer and self-administered physical activity checklists for fifth
grade students. Med Sci Sports Exerc 1996:28:840-51.

Myers L, Strikmiller PK, Webber LS, Berenson GS. Physical and
sedentary activity in school children grades 5-8: the Bogalusa
Heart Study. Med Sci Sports Exerc 1996;28:852-9.

Andersen RE, Crespo CJ, Bartlett SJ, Cheskin LJ, Pratt MP.
Relationship of physical activity and television watching with
body weight and level of fatness among children: results from
the Third National Health and Nutrition Examination Survey.
JAMA 1998;279:938-42.

Pate RR, Heath GW, Dowda M, Trost SG. Associations between
physical activity and other health behaviors in a representative
sample of US adolescents. Am J Public Health 1996;86:1577-81.
Garcia AW, Broda MA, Frenn M, Coviak C, Pender NJ, Ronis
DL. Gender and developmental differences in exercise beliefs
among youth and prediction of their exercise behavior. J Sch
Health 1995;65:213-9.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

LINDQUIST, REYNOLDS, AND GORAN

VandenBurgh MFQ, DeMan SA, Witteman JCM, Hofman A,
Trouerbach WTh, Grobbee DE. Physical activity, calcium intake,
and bone mineral content in children in The Netherlands. J Epi-
demiol Community Health 1995;49:299-304.

U.S. Department of Health and Human Services. Physical activ-
ity and health: a report of the Surgeon General. Atlanta, GA:
U.S. Department of Health and Human Services. Centers for
Disease Control and Prevention, National Center for Chronic
Disease Prevention and Health Promotion; 1996.

Rowland TW. Exercise and Children’s Health. Champaign, IL:
Human Kinetics; 1990.

Sallis JF. Epidemiology of physical activity and fitness in children
and adolescents. Crit Rev Food Sci Nutr 1993;33:403-8.

Goran MI, Gower BA, Nagy TR, Johnson RK. Developmental
changes in energy expenditure and physical activity in children:
evidence for a decline in physical activity in girls before puberty.
Pediatrics 1998;101:887-91.

Simons-Morton BG, McKenzie TJ, Stone E, et al. Physical activity
in a multiethnic population of third graders in four states. Am
J Public Health 1997;87:45-50.

Pivarnik JM, Bray MS, Hergenroeder AC, Hill RB, Wong WW.
Ethnicity affects aerobic fitness in U.S. adolescent girls. Med Sci
Sports Exerc 1995;27:1635-8.

Trowbridge CA, Gower BA, Nagy TR, Hunter GR, Treuth MS,
Goran MI. Maximal aerobic capacity in African-American and
Caucasian prepubertal children. Am J Physiol 1997;273 (Endo-
crinol Metab 36):E809-14.

Krombholz H. Physical performance in relation to age, sex, social
class and sports activities in kindergarten and elementary school.
Perceptual Motor Skills 1997;84:1168-70.

Gottlieb NH, Chen MS. Sociocultural correlates of childhood
sporting activities: their implications for heart health. Soc Sci
Med 1985;21:533-9.

Allison KR. Predictors of inactivity: an analysis of the Ontario
Health Survey. Can J Public Health 1996;87:354-8.

Epstein LH, Paluch RA, Coleman KJ, Vito D, Anderson K. Deter-
minants of physical activity in obese children assessed by acceler-
ometer and self-report. Med Sci Sports Exerc 1996;28:1157—-64.
Hollingshead AB. Four factor index of social status. New Haven,
CT: Yale University; 1975.

Trowbridge CA, Gower BA, Nagy TR, Hunter GR, Treuth MS,
Goran MI. Maximal aerobic capacity in African American and
Caucasian prepubertal children. Am J Physiol 1997;273(Endocri-
nol Metab 36):E809-14.

Goran MI, Gower BA, Treuth M, and Nagy TR. Prediction of
intra-abdominal and subcutaneous abdominal adipose tissue in
healthy pre-pubertal children. Int J Obesity 1998;22:549-58.
Kriska AM, Knowler WC, La Porte RE, et al. Development of a
guestionnaire to examine relationship of physical activity and
diabetes in Pima Indians. Diabetes Care 1990;13:401-11.

Pate RR, Dowda M, Ross JG. Associations between physical activ-
ity and physical fitness in American children. Am J Dis Child
1990;144;1123-9.

Saris WH. The assessment and evaluation of daily physical activ-
ity in children. Acta Pediatr Scand 1985; 318(Suppl):37-48.
Pate RR, Long BJ, Heath GW. Descriptive epidemiology of physi-
cal activity in adolescents. Pediatr Exerc Sci 1994;6:434—-47.



	INTRODUCTION
	METHODS
	TABLE 1

	RESULTS
	TABLE 2
	TABLE 3
	TABLE 4

	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES

