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Abstract

Background: Physical activity (PA) declines in adolescence among black girls. This study assesses how moderate/vigorous physical
activity (MVPA) relates to caregiver- vs. adolescent-reported parental support and whether the relationship is mediated by self-efficacy.

Methods: MVPA was assessed through accelerometry. Parental support and encouragement on adolescents’ PA were reported by
caregivers and adolescents with a 10-item Social Support and Exercise Survey. Adolescent-reported self-efficacy related to PA was
assessed with an 8-item scale. Structural equation modeling assessed source variation (caregiver vs. adolescent report) in the
relationship between parental support and MVPA and mediation through adolescent self-efficacy.

Results: The sample includes black adolescent girls (n=272), with mean age of 11.6 years (standard deviation=0.7), and average
MVPA/day of 40.6 minutes. Caregiver/adolescent agreement on parental support was low (weighted Kappa <0.20). There was
significant source variation in the parental support-MVPA relationship (Wald y?>=4.18, df=1, p=0.041); adolescent-reported
support was related to MVPA (6=0.40, standard error=0.14, p=0.003) and mediated through self-efficacy (95% bootstrapped
confidence interval: 0.05-0.29). Caregiver-reported support or BMI z-score was not related to MVPA.

Conclusions: The association between MVPA and adolescent-reported parental support among black adolescent girls is explained
by positive self-efficacy. Findings suggest that effective adolescent/caregiver communication around parental support on PA relates
to high adolescent self-efficacy and supports objectively measured PA. Additional research is merited to examine longitudinal
patterns. Furthermore, although 51.5% of girls in the sample were overweight or obese, the lack of association between MVPA and
body composition minimizes its implication for mitigating obesity among overweight/obese black adolescent girls.
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Infroduction

dolescent obesity is a national concern, with 33.8%
of adolescent girls and 35.1% of adolescent boys

overweight or obese (overweight/obese).! In-
sufficient physical activity (PA) is a contributing factor.?
PA declines between childhood and adolescence.® Based
on the National Health and Nutrition Examination Survey,
only 8% of adolescents 12—19 years of age obtain the re-
commended 60 minutes/day of PA.*°® Compared with
white adolescent girls, black adolescent girls are less likely
to participate in PA,” have a greater decline in PA during
adolescence,®® and a higher prevalence of overweight/

obesity (42.5% vs. 31.0%),emphasizing the importance of
identifying factors that encourage PA among black ado-
lescent girls.

Based on social cognitive theory (SCT),” familial and
personal factors are associated with engagement in PA.
Parental social support may facilitate children’s engagement
in PA through role modeling, encouragement, and logistical
arrangements.'® However, the impact of parental support
often wanes during adolescence with inconsistent findings
between parental support and PA among black adolescent
girls.>""'* Adolescence is a period of increasing, yet vacil-
lating autonomy, often with differing perspectives and mis-
communication between caregivers and adolescents.!>!¢ At
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times, black adolescent girls perceive their caregivers’ be-
havior toward PA as controlling and forceful.!”!” Based on
relational regulation theory,?® adolescents’ perception of
parental psychological control over their PA may not only
erode the parent/adolescent relationship but also contributes
to adolescents’ resistance to comply.!”-1®

Many prior studies of parental support for PA have re-
lied on caregiver- or adolescent-reported measures of PA,
rather than direct measures, and few have examined how
differences in caregiver-reported vs. adolescent-reported
perceptions of parental support for PA relate to black ad-
olescent girls’ PA. One study among preadolescent black
girls reported that the girls’ perception of parental sup-
port was not related to their PA, with a nonsignificant trend
for a positive relationship between caregiver-reported pa-
rental support and the girls’ PA.!" Another study reported
agreement between caregiver-reported and child-reported
parental support among a sample of predominantly black
elementary school children of both genders, with child
report more strongly associated with child PA than care-
giver report.’' Investigation on the agreement between
caregivers and adolescents in their perception of parental
support and relationships with the girls’ objectively mea-
sured PA may provide insights into the decline in PA
among black adolescent girls.

Based on SCT, personal factors such as self-efficacy
(adolescent girls’ belief in their ability to engage in PA)
may relate to PA. One study among primarily white ado-
lescents found that self-efficacy mediated the association
between parental support and adolescents’ self-reported
PA.?? Several studies have found that black girls report
lower self-efficacy for PA than white girls**-** and that
self-efficacy has limited utility in predicting PA among
black adolescent girls.!*?* The current study extends prior
research among black adolescent girls in three ways: (1)
including objectively measured PA, (2) comparing asso-
ciations between caregiver- and adolescent-reported pa-
rental support and girls” PA, and (3) evaluating whether
self-efficacy mediates the relationship between parental
support and PA.

This study tests three hypotheses. The first is that parental
support varies by report source, reflecting differing per-
spectives commonly described between caregivers and ad-
olescents. The second is that adolescent-reported parental
support is more closely aligned with PA than caregiver-
reported parental support, and is based on adolescents’ sen-
sitivity to controlling strategies and desire for autonomy. '
The third is that adolescent girls’ self-efficacy mediates the
relationship between parental support and PA.

Methods

Study Sample

This cross-sectional study used baseline data from a
school-based obesity prevention trial. Adolescent girls
(sixth—seventh grade, n=789) from 22 low-income and
predominantly black (>70% students) schools and their

WANG ET AL.

primary caregivers were recruited during 2009-2013.
Students were eligible if they were able to participate in
physical education class activities. Parents and girls pro-
vided written informed consent and assent, respectively.
This study was approved by institutional review boards
(IRB) at the university and public school system.

Due to a limited number of accelerometers, PA assess-
ment was limited to a random subset (n =654, 82.6%); 560
(85.6%) with valid accelerometry data. Caregivers re-
ceived paper-based surveys, returned by mail. A total of
301 girls (53.8% of 560) had both valid accelerometry and
caregiver data: 272 (90% of 301) were black and 29 (10%)
were of other race/ethnicities, including Asian (0.3%),
Hispanic (3%), white (4%), and American Indian (3%).
Included girls were younger than excluded girls (11.6 vs.
11.8 years, p=0.001), with no differences in race, poverty,
caregiver’s education, BMI z-score, PA, adolescent-reported
parental support, or self-efficacy for PA. The analytic sam-
ples were restricted to the 272 black girls, considering that
decline in PA applies particularly to black girls and 90% of
samples were black.

Measures

Moderate/Vigorous Physical Activity

An Actical accelerometer (Phillips, Respironics, Mini-
mitter, Bend, OR) placed superior to the lateral malleolus
of the nondominant ankle was worn for =7 consecutive
days. Activity counts were collected in 1-minute intervals
and reduced using Actiware 9.0. First and last days, and
days with incomplete 24-hour data were removed. Vali-
dated Actical ankle accelerometry thresholds for moderate/
vigorous physical activity (MVPA)* were applied, yielding
MVPA (minutes/day).

Parental Support for PA

Caregiver-reported parental support and adolescent-
reported parental support for PA were collected from the
caregiver and adolescent surveys, separately. The Social
Support and Exercise Survey?® assessed logistic support
and encouragement of PA using 10 items for both surveys.
The girls and their caregivers responded to similar ques-
tions with minor modification reflecting support in the past
3 months (e.g., my family was physically active with me/I
have been physically active with my daughter), using a 5-
point Likert scale: ““1=none,” “2=rarely,” “3=a few
times,” ‘“4=often,” and “S=very often.” Cronbach’s
alpha, 0.90 for adolescent-report and 0.92 for caregiver-
report, was consistent with prior reports of 0.90 for a
sample of middle school students (10-item version)*’ and
0.91 for a sample of female white young adults (12-item
version).?® Responses were summed, with possible scores
ranging within 10-50.

Self-Efficacy
Self-efficacy for PA was measured by an 8-item scale
that addresses confidence in being physically activity,
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using a Likert scale (1 =disagree a lot to 5 =agree a lot).**
For example, girls were asked ““I can be physically active
during my free time on most days.” Cronbach’s alpha in
this sample (0.81) was similar as a sample of sixth—eighth
grade girls (0.79).%® Self-efficacy was skewed by the girls’
tendency to choose 4= ‘agree” or 5=‘‘agree a lot.” To
identify the girls who strongly endorsed self-efficacy, we
grouped the girls into high confidence (responses of ““agree
a lot” to 3 or more items, ~25%) and low confidence
(responses of “agree a lot” to 2 or fewer items, ~ 75%).

Other Variables

Demographics. Girls self-reported their age (years).
Caregivers reported their own education, which was cate-
gorized as attended high school, high school graduate/
General Educational Development (GED) certification,
attended college/vocational school, and college graduate.

Poverty ratio. Poverty ratio was calculated based on
caregiver-reported family size, number of dependents, and
total family income, using the ratio of family income to the
2010 US poverty threshold. High scores indicate higher
income.?

BMI z-score. Trained research assistants measured
weight/height using a portable stadiometer and electronic
scale, following standard procedures. BMI-for-age z-score
and percentiles were based on gender-specific CDC 2000
standards. Girls were categorized into normal weight
(BMI-for-age <85th percentile), overweight (BMI-for-age
>85th and <95th percentile), or obese (BMI-for-age >95th).*°
Overweight and obese were combined into overweight/obese
in descriptive analyses.

Statistical Analysis

Means/standard deviations were calculated for continu-
ous variables and frequencies for categorical variables.
Correlation coefficients were assessed.

Hypotheses were tested in three stages. First, source dis-
crepancy (caregiver vs. adolescent report) of parental sup-
port was assessed with Spearman correlation coefficients,
weighted kappa (1.0 perfect agreement between caregiver
and adolescent reports, 0.8 adjacent categories, and 0 sepa-
ration by >2 categories),’! and paired #-tests (hypothesis 1),
similar to a published study.?! Second, to assess whether
adolescent-reported parental support is more closely aligned
with MVPA than caregiver-reported parental support (hy-
pothesis 2), we conducted a dyadic model using structural
equation modeling (SEM), allowing a statistical test of
source difference (caregiver-report vs. adolescent-report) by
including two correlated independent variables (adolescent-
reported and caregiver-reported parental support) simulta-
neously in one model and comparing the strength in their
relationships with MVPA. Robust maximum likelihood used
as the distribution of MVPA is slightly skewed (skew-
ness=1.99). We used Wald test for parameter constraints
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to assess whether the parental support-MVPA relationship
differs between caregiver report and adolescent report.
Third, mediation analysis assessed whether self-efficacy
mediates the relationship between parental support and
MVPA. Since the mediator self-efficacy is dichotomous,
we used weighted least square means and variance adjusted
estimation method based on probit regression. The indirect
effect was estimated with the product of regression coef-
ficients.*? Bootstrapped confidence interval was used since
the Sobel test is usually underpowered.

Although model fitness in SEM is usually estimated, for
example, chi-square test, root mean square error of ap-
proximation, comparative fit index, and the Tucker—Lewis
index,* this dyadic model and the mediation model with
one mediator are just identified; the model fitness criteria
are not meaningful and not reported. Full-information
maximum likelihood accounted for missingness. STATA
123* and Mplus 8.0 statistical software®> were used, with
p<0.05 as significant.

Results

Sample Description

Among the 272 caregiver/adolescent dyads, girls’
mean age was 11.6 years [standard deviation (SD)=0.7,
Table 1]. Half were at/below the poverty threshold. The
mean BMI z-score was 1.1 (SD=1.0). Half were overweight/
obese (17.6% overweight and 33.8% obese). Most care-
givers were mothers (86.3%); others were fathers (4.1%),
grandparents (7.3%), and step-parents or partners (0.7%).
Caregiver education varied: 15.9% attended high school,
34.8% high school/GED graduates, 35.2% attended col-
lege/vocational school, and 14.1% college graduates.

Average MVPA was 40.6 minutes/day (SD =28.4, range
2.6-224.2) and 18.8% met the PA guideline of 60 minutes/
day in MVPA. MVPA was significantly related to age,
self-efficacy, adolescent-reported parental support (posi-
tive), poverty ratio, and caregiver education (negative), but
not to caregiver-reported parental support (Table 2).
Caregiver- and adolescent-reported parental supports were
significantly correlated (r=0.19, p<0.01). No variables
were related to BMI z-score.

Source Discrepancy in Parental Support for PA

The mean adolescent-reported parental support score
was 27.1 (SD=11.0, range 10-50), indicating most ad-
olescent girls reported ““2=rarely” or ‘3 =a few times.”
Caregiver report was significantly higher (mean 30.5, SD =
9.3, range 10-50) than adolescent report (mean differ-
ence =3.52, paired ¢-test p<0.01), with poor agreement
between caregiver report and adolescent report based on
quintiles (weighted Kappa=0.11). At item level, care-
giver report was consistently higher than adolescent re-
port (paired ¢-tests ps < 0.05 for 9 of 10 items); there were
weak correlations (r=0.02-0.24) and poor agreement
between caregivers and girls for each item (weighted
Kappa <0.20).
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Table I. Selected Sample Characteristics

of Adolescent Girls in the Overall Sample

(n=272)

Variables

Age (years), mean (SD)
Poverty ratio
Under poverty threshold
No
Yes
Caregiver’s education
Attended high school
High school graduate or GED

Attended college or vocational
school

College graduate
Adolescent BMI z-score
Adolescent overweight/obesity
No
Yes
MVPA (minutes/day), mean (SD)

Meeting physical activity recommendation
(MVPA =60 minutes/day)

No
Yes
Adolescent-reported parental support

Caregiver-reported parental support

11.6 (0.7)
1.1 (0.8)

118 (50)
117 (50)

43 (15.9)
94 (34.8)
95 (35.2)

38 (14.1)
1.1 (1.0)

132 (48.5)
140 (51.5)
40.6 (28.4)

221 (81)
51 (19)
27.1 (11.0)
30.5 (9.3)

Mean (SD) or n (%)

GED, General Educational Development certification; MVPA,
moderate/vigorous physical activity; SD, standard deviation.
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Source Variation

As shown in Figure 1, the Wald test of equal regression
coefficients of caregiver-reported vs. adolescent-reported
parental support in relation to MVPA (3°=4.18, df=1,
p=0.041) suggests that the parental support-MVPA rela-
tionship significantly differs by source report. Adolescent
girls reporting higher parental support engaged in more
MVPA than girls reporting lower support [unstandardized
regression coefficient b=0.40, standard error (SE)=0.14,
p=0.003], indicating that MVPA would be increased by
20% (8 minutes) per day if an average response to the
questions related to parental support by the adolescents
girls changed from ‘“‘rarely’’/“a few times” to “often”/
“very often” in the past 3 months. In contrast, caregiver-
reported parental support was not related to MVPA (b=
—0.04, SE=0.16, p=0.801). Poverty ratio was significantly
related to MVPA (b=-10.56, SE=2.75, p<0.001). Age or
BMI z-score was not related to MVPA.

Mediating Effect of Self-Efficacy

The mediation model assessed whether self-efficacy
mediated the relationship between adolescent-reported
parental support and MVPA. The intraclass correlation of
MVPA within schools was 0.07; therefore, a robust sand-
wich estimator was used to account for clustering. Figure 2
shows that adolescent-reported parental support was pos-
itively related to self-efficacy (b=0.03, SE=0.004, p<
0.001) and self-efficacy was positively related to MVPA,
after adjusting for adolescent-reported parental support
(b=4.11, SE=0.63, p<0.001). There was a significant in-
direct effect between adolescent-reported parental support
and MVPA via self-efficacy (95% bootstrapped confidence
interval = 0.05-0.29). The direct effect was also significant
(b=0.17, SE=0.06, p=0.003), indicating that self-efficacy
partially accounted for the relationship between parental
support and MVPA. Collectively, the model accounted for
17% of the variance in MVPA.

Table 2. Correlation Coefficients among the Variables (n=272)
Variables
I. MVPA

. Self-efficacy

. Caregiver-reported parental support

2
3
4. Adolescent-reported parental support
5. Age (years)

6. Poverty ratio

7. BMI z-score

8. Caregiver education

I
0.12*
-0.03
0.16*
0.14*
—0.32%*
—0.10
—0.23%*

|

0.01

0.24**
—0.14*

0.06
-0.08

0.04

3 4 5 6 7 8
|
0.19%* |
-0.12 ~0.06 |
0.02 -009 | -00I |
0.05 -0.0l 0.0l 0.11 |
0.13* -0.01 ~0.13% | 044 | 008 ||

Spearman’s correlation coefficients were estimated for caregiver education and other variables. Pearson correlation coefficients were estimated

for all other pairs.
*0.01 < ps<0.05 *ps<0.01.
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Adolescent-reported parental support 0.400.14)**

¥
~

-
I,f -0.04(0.16)

MVPA

Caregiver-reported parental support

Figure 1. Dyadic model linking caregiver-reported and adolescent-reported parental support to the adolescent girls’ physical activity.
Wald test shows difference in the relationship between adolescent-reported and caregiver-reported parental support in relation to
MVPA (x>=4.18, df: 1, p =0.041). Path coefficients and covariance were estimated based on robust maximum likelihood. The co-
variance between adolescent-reported parental support and caregiver-reported parental support is 20.10 (SE = 6.82, p < 0.01). Model
adjusted for age in years, poverty ratio, caregiver’s education, and BMI z-score. **ps <0.01. MVPA, moderate/vigorous physical

activity; SE, standard error.

Discussion

This study of parental support and PA among black
adolescent girls yielded three primary findings. First,
caregivers reported higher parental support for PA than
adolescent girls. This finding may be explained either by
caregivers’ overestimate of their support based on their
investment of time and effort*® or by poor caregiver/ado-
lescent communication regarding PA and low affective
social interaction.'®?° In addition, parental support may
be perceived by adolescents as nagging, pressuring, or
forceful,'®!%*7 and therefore discounted. In other contexts,
for example, family satisfaction and parental knowl-
edge, investigators have found that adolescents rate envi-
ronmental factors more negatively than caregivers,
suggesting that this pattern is not limited to PA and may
characterize multiple aspects of caregiver/adolescent
communication.>%-3°

Second, adolescent-reported, not caregiver-reported,
parental support relates positively to girls’ objectively
measured PA. This finding extends similar findings among
predominantly black elementary school students by mea-
suring PA through objective measures, rather than relying
on child-reported PA.*!

Self-efficacy

High vs. low
0.03(0.004)%* 4.11(0.63)%*
Adolescent-reported =|I MVPA |
Parental support 0.17(0.06)**

Figure 2. Mediation model on adolescent-reported parental sup-
port and MVPA via self-efficacy. All path coefficients are unstan-
dardized estimates, accounting for clustering within schools. Probit
model was conducted for self-efficacy in relation to parental sup-
port. **ps <0.01. This model accounts for 17% of the variance of
MVPA and 17% for self-efficacy. Covariates (age in years, poverty
ratio, caregiver’s education, and adolescent BMI z-score) were
included. The indirect effect via self-efficacy is estimated as 0.17
(SE =0.06, p < 0.001). Ninety-five percent bootstrapped confidence
interval for the indirect effect (0.05, 0.29). The mediation model
accounts for clustering within schools.

Third, adolescent self-efficacy mediates the relationship
between adolescent-reported parental support and MVPA.
This study extends findings that self-efficacy mediates the
positive relationship between parental support and ado-
lescents’ self-reported PA reported in a sample of mainly
white high school students of mixed genders,*? by studying
a sample of black girls in early adolescence, and using
objectively measured MVPA. It is possible that adolescent-
perceived parental support, for example, parental model-
ing, encouragement, or logistic support, helped the girls
strengthen their confidence for overcoming barriers to
PA,* or increased their motivation*' to participate in PA.

The black adolescent girls in this sample illustrate the
current obesity epidemic. The prevalence of overweight/
obesity approached 50%, higher than the national preva-
lence of black girls of 42.5%,! and fewer than one-fifth of
the girls met the national recommendation of 60 minutes/
day of MVPA. This study provides novel information
about the correlates of PA among low-income black girls
in early adolescence, at risk of overweight/obesity and low
PA. Interventions may address effective communications
between parents and daughters on PA support, for exam-
ple, building trustful and respectful relationships and
avoiding forceful communications, and encouraging girls’
self-efficacy for PA. However, the modest percent of
variance in MVPA explained by parental support and self-
efficacy indicates that the influence of parent support might
decrease in adolescence and other personal or environ-
mental factors need to be considered in future studies on
black girls in early adolescence.

There have been inconsistent findings regarding whether
PA is related to body composition among children/ado-
lescents in literature, especially among girls.***” This
study found that neither BMI nor overweight/obesity was
related to MPVA in the black girls, after controlling for
poverty ratio, which is consistent with several other stud-
ies.*> 7 Furthermore, poverty ratio was inversely related to
MVPA, suggesting that within a low-income sample, ado-
lescent girls from lower income families were more physi-
cally active compared with adolescent girls from higher
income families. Other studies have shown that children/
adolescents in low-income households (e.g., <$20,000 per
year) are more likely to engage in active transportation, for
example, walking and bicycling to/from schools, than those
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in higher income households.***° Additional research is
warranted to investigate active transportation.

Strengths

This study has several strengths. First, the investigation
used dyadic data on parental support on PA from both
caregivers and adolescent girls. A novel dyadic data
analysis assessed source discrepancy in parental support-
PA relationship among black adolescent girls. Second,
MVPA was objectively measured using accelerometry,
reducing the bias in self-report. Third, this study targeted a
subpopulation of black girls in early adolescence from
low-income families at high risk for inactivity and obesity.
Fourth, this study examined the potential pathway under-
lying parental support and MVPA via self-efficacy.

Limitations

There were several limitations. First, the lack of care-
givers’ reports at follow-up prevented us from conducting
longitudinal studies. As a cross-sectional study, interpre-
tations are limited to associations and not direction of ef-
fect. Although these findings are consistent with SCT, they
should be interpreted with caution because relationships
among adolescents’ perceived parental support, self-
efficacy, and PA may be bidirectional. It is possible that
girls’ participation in PA may enhance their self-efficacy
and drive caregivers to provide support. Future studies
need to assess the associations in longitudinal studies.
Regardless of the direction of effect, the positive rela-
tionship between parental support and MVPA has im-
plications for interventions to promote PA among black
adolescent girls.

Second, this study was conducted among low-income
black adolescent girls with 84% caregivers being overweight/
obese. The high prevalence of overweight/obesity among
caregivers reduces their likelihood of engaging in PA alone or
with their daughters. Results may not be generalizable to
adolescent girls of other sociodemographic characteristics.

Third, the specificity for the measure of parental support
varied by respondents. The adolescent girls reported sup-
port for PA from family members and caregivers reported
on their own support. About half of the caregivers re-
ported additional adults living in the household (50.6%).
We excluded these girls and repeated the analyses with
similar findings; adolescent-reported, but not caregiver-
reported, parental support was related to MVPA. Siblings
might also provide support for the girls’ PA. However, most
adolescent girls (81%) had at least one sibling, preventing
the repetition of analyses to examine girls without siblings.

Fourth, the dyadic model cannot account for cluster-
ing within schools since the model cannot handle the
case of more parameters than clusters. However, we assessed
the linear relationship between caregiver- and adolescent-
reported parental support and MVPA, accounting for
clustering within schools, separately. Results supported that
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adolescent-reported parental support is more closely re-
lated to MVPA than caregiver-reported parental support.

Finally, although overweight/obese children were amply
represented in the sample (51.5%), the lack of a significant
relationship between MVPA and body composition mini-
mizes the implication of findings for mitigating obesity
among overweight/obese black adolescent girls.

Conclusions

This study has significant implications for interventions
to increase PA among low-income black adolescent girls.
First, the low rate of meeting PA recommendations (<20%)
illustrates the urgency of developing effective intervention
programs to promote PA. Second, observational methods
are feasible to assess girls’ PA, removing potential in-
accuracies of self-report. Third, parental support might
promote the girls’ MPVA via increasing girls’ self-efficacy
in PA. Interventions are needed to target improvement of
self-efficacy related to parental support. Finally, the find-
ing that the girls’ perception on parental support is more
closely aligned with objectively measured PA than care-
givers’ perception highlights the importance of strategies
to enhance caregiver/adolescent communication related to
parental support for PA.

Acknowledgments

This work was supported by NICHD R01 HD054727
(Principal Investigator, PI: Black) and Pilot and Feasibility
program (PI: Wang) awarded by the Mid-Atlantic Nutri-
tion Obesity Research Center (NIDDK P30DK(072488).
We acknowledge Ms. Chloe Drennen and Ms. Reem
Sharaf, at the University of Maryland School of Medicine,
for their assistance with literature review and preliminary
descriptive analyses.

Author Disclosure Statement

No competing financial interests exist.

References

1. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of
childhood and adult obesity in the United States, 2011-2012.
JAMA 2014;311:806-814.

2. Hill JO, Wyatt HR, Peters JC. Energy balance and obesity. Cir-
culation 2012;126:126—-132.

3. Allison KR, Adlaf EM, Dwyer JJ, et al. The decline in physical
activity among adolescent students: A cross-national comparison.
Can J Public Health 2007;98:97—-100.

4. United States Department of Health and Human Services. 2008
Physical Activity Guidelines for Americans. HHS: Washington,
DC, 2008.

5. Bradley RH, McRitchie S, Houts RM, et al. Parenting and the
decline of physical activity from age 9 to 15. Int J Behav Nutr Phys
Act 2011;8:33.



CHILDHOOD OBESITY February/March 2019

6.

10.

11.

12.

13.

14.

15.

16.

20.

21.

22.

23.

24.

Troiano RP, Berrigan D, Dodd KW, et al. Physical activity in the
United States measured by accelerometer. Med Sci Sports Exerc
2008;40:181-188.

. Kann L, Kinchen S, Shanklin SL, et al. Centers for Disease Control

and Prevention. Youth Risk Behavior Surveillance—United States,
2013. MMWR Suppl 2014;63:1-168.

. Kimm SY, Glynn NW, Kriska AM, et al. Longitudinal changes in

physical activity in a biracial cohort during adolescence. Med Sci
Sports Exerc 2000;32:1445-1454.

. Bandura A. Social cognitive theory: An agentic perspective. Annu

Rev Psychol 2001;52:1.

Edwardson CL, Gorely T. Activity-related parenting practices and
children’s objectively measured physical activity. Pediatr Exerc
Sci 2010;22:105-113.

Adkins S, Sherwood NE, Story M, Davis M. Physical activity
among African-American girls: The role of parents and the home
environment. Obes Res 2004;12 Suppl:38S—45S.

Baskin M, Thind H, Affuso O, et al. Predictors of moderate-to-
vigorous physical activity (MVPA) in African American Young
Adolescents. Ann Behav Med 2013;45:142—150.

Kitzman-Ulrich H, Wilson DK, Van Horn ML, Lawman HG.
Relationship of body mass index and psychosocial factors on
physical activity in underserved adolescent boys and girls. Health
Psychol 2010;29:506-513.

Ward DS, Dowda M, Trost SG, et al. Physical activity correlates in
adolescent girls who differ by weight status. Obesity 2006;14:97—
105.

Rebholz CE, Chinapaw MJM, van Stralen MM, et al. Agree-
ment between parent and child report on parental practices
regarding dietary, physical activity and sedentary behaviours:
The ENERGY cross-sectional survey. BMC Public Health 2014;
14:918.

Van Roy B, Groholt B, Heyerdahl S, Clench-Aas J. Understanding
discrepancies in parent-child reporting of emotional and beha-

vioural problems: Effects of relational and socio-demographic
factors. BMC Psychiatry 2010;10.

. Barber BK, Xia M, Olsen JA, et al. Feeling disrespected by par-

ents: Refining the measurement and understanding of psycholog-
ical control. J Adolesc 2012;35:273-287.

. Soenens B, Vansteenkiste M. A theoretical upgrade of the concept

of parental psychological control: Proposing new insights on the
basis of self-determination theory. Dev Rev 2010;30:74-99.

. Wright MS, Wilson DK, Griffin S, Evans A. A qualitative study of

parental modeling and social support for physical activity in un-
derserved adolescents. Health Educ Res 2010;25:224-232.

Lakey B, Orehek E. Relational regulation theory: A new approach
to explain the link between perceived social support and mental
health. Psychol Rev 2011;118:482-495.

Barr-Anderson DJ, Robinson-O’Brien R, Haines J, et al. Parental
report versus child perception of familial support: Which is more
associated with child physical activity and television use? J Phys
Act Health 2010;7:364-368.

Trost SG, Sallis JF, Pate RR, et al. Evaluating a model of parental
influence on youth physical activity. Am J Prev Med 2003;25:277—
282.

Dishman RK, Motl RW, Saunders R, et al. Factorial invariance and
latent mean structure of questionnaires measuring social-cognitive
determinants of physical activity among black and white adoles-
cent girls. Prev Med 2002;34:100-108.

Trost SG, Pate RR, Dowda M, et al. Psychosocial correlates of
physical activity in white and African-American girls. J Adolesc
Health 2002;31:226-233.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

129

Hager ER, Treuth MS, Gormely C, et al. Ankle accelerometry for
assessing physical activity among adolescent girls: Threshold de-
termination, validity, reliability, and feasibility. Res Q Exerc Sport
2015;86:397-405.

Sallis JF, Grossman RM, Pinski RB, et al. The development of
scales to measure social support for diet and exercise behaviors.
Prev Med 1987;16:825-836.

Hsu YW, Chou CP, Nguyen-Rodriguez ST, et al. Influences of
social support, perceived barriers, and negative meanings of
physical activity on physical activity in middle school students. J
Phys Act Health 2011;8:210-219.

Dishman RK, Motl RW, Sallis JF, et al. Self-management strate-
gies mediate self-efficacy and physical activity. Am J Prev Med
2005;29:10-18.

U.S. Census Bureau. Poverty Thresholds (2010): Poverty thres-
holds by size of family and number of related children under 18
years, 2010. Available at https://www.census.gov/data/tables/time-
series/demo/income-poverty/historical-poverty-thresholds.html Last
accessed January 10, 2019.

Centers for Disease Control and Prevention. Defining childhood
obesity: BMI for children and teens. Available at https://www.cdc.gov/
obesity/childhood/defining.html Last accessed September 30, 2018.

Landis JR, Koch GG. The measurement of observer agreement for
categorical data. Biometrics 1977;33:159-174.

Mackinnon D. Multivariate application series. Introduction
to Statistical Mediation Analysis. Taylor & Francis Group,
Lawrence Erlbaum Associates, New York, NY, 2008, p. 1.

Hu Lt, Bentler PM. Cutoff criteria for fit indexes in covariance
structure analysis: Conventional criteria versus new alternatives.
Struct Equ Modeling 1999;6:1-55.

Stata Corporation. Stata Statistical Software: Release 12. Stata-
Corp LP: College Station, TX, 2011.

Muthén LK, and Muthén BO. Mplus User’s Guide, 8th ed. Muthen
& Muthen: Los Angeles, CA, 1998-2007.

Fisher RJ. Social desirability bias and the validity of indirect
questioning. J Consum Res 1993:303-315.

Wilson KS, Spink KS. Perceived parental social control following
a recalled physical activity lapse: Impact on adolescents’ reported
behavior. Psychol Sport Exerc 2010;11:602—608.

Ohannessian CM, De Los Reyes A. Discrepancies in adolescents’
and their mothers’ perceptions of the family and adolescent anxiety
symptomatology. Parent Sci Pract 2014;14:1-18.

Reynolds EK, MacPherson L, Matusiewicz AK, et al. Discrepancy
between mother and child reports of parental knowledge and the
relation to risk behavior engagement. J Clin Child Adolesc Psychol
2011;40:67-79.

Shields CA, Spink KS, Chad K, et al. Youth and adolescent
physical activity lapsers: Examining self-efficacy as a mediator of
the relationship between family social influence and physical ac-
tivity. J Health Psychol 2008;13:121-130.

Li K, ITannotti RJ, Haynie DL, et al. Motivation and planning as
mediators of the relation between social support and physical ac-
tivity among U.S. adolescents: A nationally representative study.
Int J Behav Nutr Phys Act 2014;11:1-18.

Del Pozo-Cruz B, Gant N, Del Pozo-Cruz J, Maddison R. Re-
lationships between sleep duration, physical activity and body
mass index in young New Zealanders: An isotemporal substitution
analysis. PLoS One 2017;12:¢0184472.

Duncan MJ, Nevill A, Woodfield L, Al-Nakeeb Y. The relation-
ship between pedometer-determined physical activity, body mass

index and lean body mass index in children. Int J Pediatr Obes
2010;5:445-450.


https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-poverty-thresholds.html
https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-poverty-thresholds.html
https://www.cdc.gov/obesity/childhood/defining.html
https://www.cdc.gov/obesity/childhood/defining.html

130

44.

45.

46.

47.

48.

Mitchell JA, Dowda M, Pate RR, et al. Physical activity and pe-
diatric obesity: A quantile regression analysis. Med Sci Sports
Exerc 2017;49:466-473.

Belcher BR, Moser RP, Dodd KW, et al. Self-reported versus
accelerometer-measured physical activity and biomarkers among
NHANES youth. J Phys Act Health 2015;12:708-716.

Froberg A, Larsson C, Berg C, et al. Accelerometer-measured
physical activity among adolescents in a multicultural area char-
acterized by low socioeconomic status. Int J Adolesc Med Health
2016;30; DOI: 10.1515/ijamh-2016-0061.

Larouche R, Boyer C, Tremblay MS, Longmuir P. Physical
fitness, motor skill, and physical activity relationships in
grade 4 to 6 children. Appl Physiol Nutr Metab 2014;39:553—
559.

Babey SH, Hastert TA, Huang W, Brown ER. Sociodemographic,
family, and environmental factors associated with active com-

49.

WANG ET AL.

muting to school among US adolescents. J Public Health Policy
2009;30 Suppl 1:5203-S220.

Yang Y, Diez Roux AV, Bingham CR. Variability and seasonality
of active transportation in USA: Evidence from the 2001 NHTS.
Int J Behav Nutr Phys Act 2011;8:96.

Address correspondence to:

Yan Wang, MD, DrPH

Department of Pediatrics

University of Maryland School of Medicine
737 W. Lombard Street, Room 167
Baltimore, MD 21201

E-mail: yan.wang@som.umaryland.edu



